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A I I S I KAI* I . - The Cenomanian ammoni te faunas from Cassis . Bouches-du-Rhone. France are revised, and 
correlaied with the standard zonal scheme proposed lor the Anglo-Paris Basin by the author and col leagues . 
In all. some 42 species are recognised, demonstrating the presence of the Manwllicertis iiianti'lli. Acanthoccras 
rhotoma\>cnse, A. jiikeshrownei and Calytucerus (Proeitcalycoccras) giieranifi'ri Zones. Cri t icism of the 
zonation are discussed, and correlat ions made with the scheme lor Southeastern France proposed hy Tliomel 
(1972). The assemblage includes rare Boreal forms ( l l y p h n p l i t e s ) . f requent Telhyan ones (Phylloccrtis 
(Hypnphylloccras). Phyllopachyccrus. Tetragonites. (iamlrycerus (Guiulryccrtis). (!. [Mesoaaiuiryceras). 
Anagainlryccras. Zelandites) and many cosmopol i tan taxa (Puzos ia . Acanlhoccras. ManieUiccras. 
Calycitceras. Sciponoceras. Turrilites. Si-ophites I, an associat ion also present in Ihe more pelagic I'acies of 
Drome. Alpes-Mari t imes and Alpes dc Haute-Provence to the north, where these taxa co-occur w ith Boreal 
Schlocnbachia. 

Ki v W O R D S : Cetaceous , Cenomanian , ammoni tes , France. 

I N T R O D U C T I O N 

The C e n o m a n i a n s u c c e s s i o n at C a s s i s ( B o u c h e s -
d u - R h o n e ) (PI. I. T e x t - f i g s . I. 2) is one o f the best 
k n o w n and most r ichly f o s s i l i f e r o u s s e q u e n c e s o f this 
age in southern France. 

F o s s i l s f r o m C a s s i s w e r e f irs l d e s c r i b e d by 
M a t h e r o n in 1842; this l o c a l i t y is one o f those 
m e n t i o n e d by A l c i d e d ' O r b i g n y in the d i s c u s s i o n of 
h i s V i n g t i e m e Etage . the C e n o m a n i a n , in the Cours 
Elementa ire (1X52) . It is the type loca l i ty of c l a s s i c 
C e n o m a n i a n a m m o n i t e s p e c i e s s u c h a s 
Neostlinnoceras carcitaiien.se ( M a t h e r o n , 1 8 4 2 ) , 
Puzosia tnayoriaita ( d ' O r b i g n y , 1 8 4 1 ) and 
Gaudryceras cassisiamim ( d ' O r b i g n y , 1 8 5 0 ) . 
Fur thermore , the f a u n a s are o f s o m e p a l a e o b i o -
g e o g r a p h i c interest for, as Ki l ian & Reboul ( 1 9 1 3 ) 
noted , they s h o w an in terming l ing o f typ ica l ly Boreal 
and typ ica l l y M e s o g e a n forms . The age o f the C a s s i s 
faunas has been w i d e l y d i s c u s s e d (Matheron , 1842: 
C o q u a n d . l 8 6 1 ; H e b e r t , 1864; R e y n e s . l 8 6 4 ; T o u c a s . 
1873; Ki l ian & R e b o u l , 1913; Roch , 1926; Fabre, 
1940; Fabre-Taxy & T h o m e l , 1964; Tronchett i , 1970a-
b; Phi l ip , 1970; Babinot et al.. 1972; Bab inot & 
Tronchet t i , 1973; Tronchet t i , 1981 . 1982; Bab inot et 
al.. 1988; Phi l ip . Airaud & Tronchet t i , 1989 e tc . ) . 
Faunas from C a s s i s , e s p e c i a l l y those from the 'Banc 
d e s Lombards" have found their way into the principal 
m u s e u m s of western Europe, but no c o m p r e h e n s i v e 
account was publ i shed until the work of Fabre ( 1 9 4 0 ) . 

S u b s e q u e n t l y , s o m e a m m o n i t e d e t e r m i n a t i o n s have 
been rev i sed by Sornay ( 1 9 5 5 , 1957) . Fabre -Taxy & 
T h o m e l ( 1 9 6 4 ) and T h o m e l ( 1 9 7 2 , 1987) . 

The present account is based on c o l l e c t i o n s made 
during a ser ies of v i s i t s during 1 9 6 7 - 1 9 9 0 , together 
with a rev i s ion o f the c o l l e c t i o n s at the Univcrs i t e de 
Provence , Marse i l l e , what remains of the Matheron 
c o l l e c t i o n and other material al the M u s e e d ' H i s l o i r e 
Nature l le . housed in the Palais L o n g c h a m p . Marse i l l e . 
Dr. G. T h o m e l ' s c o l l e c t i o n s at N i c e and the U S 
Nat ional M u s e u m of Natural History in W a s h i n g t o n 
D C . c o l l e c t i o n s at G r e n o b l e and L y o n , the Paris 
M u s e u m s , the British M u s e u m (Natural Hi s tory ) , and 
the Naturh i s tor i sches M u s e u m , W i e n . Th i s rev i s ion 
adds cons iderab ly to the p r e v i o u s l y k n o w n C a s s i s 
a m m o n i t e faunas , and a crit ical reappraisal of earl ier 
de terminat ions leads to rather d i f f erent c o n c l u s i o n s 
to those put forward by s o m e earl ier workers . It a l so 
prov ides a bas is for the d i s c u s s i o n o f certain apparent 
a n o m a l i e s b e t w e e n C e n o m a n i a n z o n a l s c h e m e s 
proposed for the A n g l o - P a r i s Bas in ( e .g . Wright & 
K e n n e d y . 1984 ) and P ro v ence (e .g . T h o m e l . 1972) . 

D E S C R I P T I O N OF T H E S E C T I O N 

The e x p o s u r e s at C a s s i s are south o f the town in 
the c l i f f b e l o w the Chateau east of A n s e de la Grande 
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Fig. I. - Locality map of Cassis. The section shown in Fig. 2 
was measured at the Pointe des Lombards. 

Mcr lo the Pointe des Lombards ( P l . l , fig- 2) , in the 
c l i f f k n o w n as "Pierres T o m b c e s " ( P l . l . f ig . 1) and 
b e y o n d ( T e x t - f i g . I). The actual s u c c e s s i o n at C a s s i s 
is s o m e w h a t var iable , and pas s ing in a north-west to 
s o u t h - e a s t d i r e c t i o n , the l o w e r p a r t s o f the 
C e n o m a n i a n attenuate marked ly . B e l o w the Chateau, 
the A p t i a n / C e n o m a n i a n junc t ion is marked by an 
e r o s i o n surface wi th s o m e p ip ing of C e n o m a n i a n 
s a n d s t o n e s d o w n into Apt ian Marls , over la in by a 
thin ( 1 0 - 1 5 c m ) c o n g l o m e r a t i c unit ( P l . l . f i g . 3) 
c o n t a i n i n g smal l c lay f l akes and p e b b l e s together 
w ith der ived phosphat i c p e b b l e s and m o u l d s o f f o s s i l s 
inc luding rhynchone l l ids , terebratulids. and fragments 
of Tonohamitcs. Protanisoceras. HypacanthopHtes 
and Epicheloniceras. T h i s is an U p p e r A p t i a n 
HypacanthopHtes jacobi Z o n e a s s o c i a t i o n . A l s o 

present are l imoni t i c L o w e r C e n o m a n i a n a m m o n i t e s 
Mantelliceras and Sharpeiceras. An i n d i g e n o u s fauna 
occurs i m m e d i a t e l y a b o v e this , inc lud ing a large 
spec imen al Puzosia a IT. niayoriana (d 'Orbigny , 1842) 
recorded by Fabre-Taxy & T h o m e l ( 1 9 6 4 ) , s u c c e e d e d 
by 15 lo 16 m of grey and buf f , burrowed ferrug inous 
c a l c a r e o u s s i l ts and s a n d s t o n e s . 

To the south -eas t , the c l i f f - f o r m i n g s a n d s t o n e 
a t t e n u a t e s , and is t e r m i n a t e d by a l i m o n i t i s e d 
hardground and a s s o c i a t e d c o n g l o m e r a t e , the Banc 
des Lombards , w h i c h first appears in the c l i f f . Al the 
Pointe des Lombards the s ec t ion s h o w n in T e x t - f i g . 2 
is v i s i b l e . The c o n g l o m e r a t e at the base of the 
C e n o m a n i a n s u c c e s s i o n ( B e d 2) rests on a sharp 
eros ion surface , perforated by d iverse , s a n d s t o n e -
f i l l ed burrows. Wi lh in the c o n g l o m e r a t e i t se l f are 
p e b b l e s and angular f l akes of marl der ived from the 
A p t i a n b e l o w , f r a g m e n t s o f Neoliibolites, 
brach iopods . m o u l d s o f HypacanthopHtes and other 
der ived a m m o n i t e s . T h e s e are c o m m o n l y l i m o n i t i s e d , 
and c o a l e d in brown, laminated ferrug inous crusts . 
There are s o m e der ived p h o s p h a l i s e d f o s s i l s , and 
c o b b l e s of f ine grained l imon i t i s ed m u d s t o n e . again 
with laminated l imoni t i c crusts , and s o m e l i m o n i t i s e d 
e p i z o a n s . S o m e of these c o b b l e s are a l s o bored. Most 
of this material appears to be der ived from the Apt ian . 
but t h e r e are a l s o f r a g m e n t s o f l i m o n i t i s e d 
Mantelliceras of Ihe mantelli group, s u g g e s t i n g s o m e 
reworking and d i a g e n e l i c rep lacement o f p r e - e x i s t i n g 
early C e n o m a n i a n material . 

The c o n g l o m e r a t e grades up into nodular , b lue , 
b u f f - w e a t h e r i n g ca l careous s a n d s t o n e s and quartzose 
c a l c a r e n i l e s s o m e 3 m thick al the point; this is the 
unit wh ich u n d e r g o e s such marked at tenuat ion w h e n 
traced a long the c l i f f b e l o w the Chateau. The sed iment 
is burrowed, and nodularity b e c o m e s more pronounced 
in the h igher parts (PI. 1. f ig . 2) . Thin s e c t i o n s s h o w a 
range of quartz content s ; poor ly c e m e n t e d l e v e l s 
ranking as c a l c a r e o u s s a n d s t o n e s , the n o d u l e s and 
c o n c r e t i o n s c o m m o n l y c o n t a i n i n g far s m a l l e r 
proport ions of t err igenous debris than their poor ly 
c e m e n t e d matrix. Many o f the carbonate grains are 
micr i t i s ed and o f uncertain or ig in , bul there are 
r e c o g n i s a b l e rounded grains of e c h i n o d e r m debr is , 
c a l c a r e o u s a lgae , the ce l lu lar shel l layers of rudis t ids , 
i n o c e r a m i d p r i s m s and o y s t e r - d e r i v e d f o l i a t e d 
structure, together with not infrequent o s t r a c o d e s , 
b e n t h o n i c and p l a n k l o n i c f o r a m i n i f e r a . S o m e 
m i c r o f o s s i l s , and the v o i d s in e c h i n o d e r m and rudist id 
d e r i v e d gra ins are i n f i l l e d by a g r e e n m i n e r a l , 
presumably g lauconi te . Occas iona l l imoni t i sed pebble 
f o s s i l s ( e .g . Turrilites. Sciponoceras) o c c u r in this 
unit together with crushed , i n d i g e n o u s Inoceramus. 
holas tero id e c h i n o i d s , and Mantelliceras of the sa.xbii 
(Sharpe, 1 8 5 7 ) g r o u p . 

T h e s t r i k i n g l y n o d u l a r l o p o f th i s unit is a 
hardground, the Banc des Lombards . S o f t s e d i m e n t 
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Interbedded hard and soft and hard flaggy, 
burrowed, sometimes glauconitic silts and fine 
calcareous sandstones, silty marls, and occasional 
lenses of rudistid debris. Crushed aragonitic 
molluscs common, especially in Bed 15: Sciponoceras, 
Turrilites, Phylloceras (Hypophylloceras), Tetragonltes, 
Puzosia mayorlana, Neolobltes vibrayeanus, 
Eucaiycoceras spp., Calycoceras (Calycoceras) sp. 

1m 

Lenticles of fine ferruginous conglomerate. 

Lenticles of ferruginous conglomerate. 

Ellipsoidal calcareous concretions with moulds of ammonites, 
especially Calycoceras (Newboldiceras)spp. 
'BANC DES LOMBARDS' and associated hardground, with diverse 
Lower and Middle Cenomanian fauna as limonitised shells and 
moulds 

Nodular, blue, buff-weathering calcareous sandstones and 
quartzose calcarenites with indigenous Inoceramus crippsi, 
Conuius and Mantelliceras of the saxbli group and occasional 
limonitic pebble fossils (Sciponoceras, Turrilites) piped down from 
above in arthropod burrows. 

Basal conglomerate with phosphatic and limonitic fossils 
including derived Aptian ammonites (HypacanthopHtes) 
and some remanie Lower Cenomanian Mantelliceras and 
Sharpeiceras. 

Piped erosion surface 

Rhythmically bedded grey Gargasian Marls CUpper Aptian) 

Fig. 2. - The Aptian-Cenoinanian boundary and lower pari of ihe Cenomanian succession al the Pointe des Lombards, Cassis. 

has been r e m o v e d f r o m b e t w e e n n o d u l e s f o r m e d as a 
resu l t of ea r ly d i a g e n e t i c c e m e n t a t i o n (in part as a 
resul t of the ac t iv i ty of b u r r o w i n g o r g a n i s m s , p robab ly 
a r t h r o p o d s ) , and s o m e ma te r i a l has been r e w o r k e d 
into an i n t r a f o r m a t i o n a l c o n g l o m e r a t e r e s t ing on . and 

in the i n t e r s t i c e s b e t w e e n , n o d u l e s . L o c a l l y , n o d u l e s 
have a g r e e n i s h s u r f a c e t inge and a p p e a r to h a v e b e e n 
g l a u c o n i t i s e d : g l a u c o n i t e i n f i l l i n g s of m i c r o f o s s i l s 
and o the r vo id s are p r o m i n e n t at th is l eve l . Fa r m o r e 
s t r i k i n g is a ru s ty l i m o n i t i c r e p l a c e m e n t of the 
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h a r d g r o u n d s u r f a c e and c o b b l e s t h e r e o n , t o g e t h e r 
wi th the d e v e l o p m e n t of l a m i n a t e d l i m o n i t i c c r u s t s , 
up to s e v e r a l m i l l i m e t r e s in t h i c k n e s s . In thin s e c t i o n , 
t he c a r b o n a t e g r a i n s , m a t r i x and c e m e n t of w h a t w e r e 
o r i g i n a l l y c a l c a r e o u s s a n d s t o n e s a n d q u a r l z o s e 
l i m e s t o n e s h a s b e e n w h o l l y o r p a r t i a l l y r e p l a c e d by 
o p a q u e or t r a n s l u c e n t l i m o n i t e . W h e r e r e p l a c e m e n t is 
s l igh t , the f i ne s e d i m e n t i n f i l l i n g v o i d s in m i c r o f o s s i l s , 
e c h i n o i d d e b r i s e t c . , a re c o m m o n l y the o n l y a r e a s 
a l t e r e d ; w h e r e r e p l a c e m e n t is c o m p l e t e , e v e n q u a r t z 
g r a i n s a re c o r r o d e d and m a y s h o w r e n i f o r m l i m o n i t i c 
i n t r u s i o n s . S o m e n o d u l e s a n d p a r t s of the h a r d g r o u n d 
s u r f a c e a re b o r e d and m a y b e a r e p i z o a n s . t h e m s e l v e s 
s o m e t i m e s r e p l a c e d by l i m o n i t e . 

T h e f a u n a o c c u r r i n g in the c o n g l o m e r a t e o v e r l y i n g 
a n d i n f i l l i n g i n t e r s t i c e s in th is h a r d g r o u n d - the B a n c 
d e s L o m b a r d s - is e x t e n s i v e , as l i s t ed by F a b r e ( 1 9 4 0 ) . 
F o s s i l s o c c u r in t h r ee d i s t i n c t i v e p r e s e r v a t i o n s : 

1. A s p h o s p h a t i s e d a n d l i m o n i t i s e d m o u l d s , 
g e n e r a l l y b a d l y w o r n and r o u n d e d . T h i s a s s e m b l a g e 
i n c l u d e s s p e c i m e n s of HypacanthopHtes, and is c l ea r ly 
d e r i v e d A p t i a n m a t e r i a l . 

2. A l i m o n i t i s e d f a u n a , w h e r e b o t h f o r m e r l y 
a r a g o n i t i c and c a l c i t i c o r g a n i s m s o c c u r both as m o u l d s 
a n d as s p e c i m e n s r e t a i n i n g s h e l l , a l t h o u g h the 
c a r b o n a t e is g e n e r a l l y r e p l a c e d by s h i n y b r o w n and 
b l ack l i m o n i t e . S u c h s p e c i m e n s a re o f t e n f r a g m e n t a r y 
a n d m a y b e a r l a m i n a t e d s k i n s a n d c r u s t s of l i m o n i t i c 
m a t e r i a l . 

T h i s f a u n a is a g a i n v e r y c l e a r l y d e r i v e d and 
r e w o r k e d ; a l t h o u g h the m a t r i x i n f i l l i n g s p e c i m e n s is 
h i g h l y a l t e r e d , it a p p e a r s to h a v e been o r i g i n a l l y 
c l o s e l y s i m i l a r to the l i t h o l o g i e s p r e s e n t in Bed 3, 
b e l o w the h a r d g r o u n d ; it is p e t r o g r a p h i c a l l v d i s t i n c t 
f r o m the m a t r i x of the d e r i v e d A p t i a n m a t e r i a l . 

T h e d a t e a b l e e l e m e n t s of t h i s a s s e m b l a g e a re 
C e n o m a n i a n . as d i s c u s s e d f u r t h e r b e l o w . In a d d i t i o n 
to the a m m o n i t e s d e s c r i b e d h e r e , t h e r e are d i v e r s e 
o t h e r g r o u p s ( F a b r e , 1 9 4 0 ) i n c l u d i n g b i v a l v e s , 
g a s t r o p o d s , c o r a l s , s e r p u l i d s , po lychae t . e s . e c h i n o i d s 
e t c . T h e mos t c o n s p i c u o u s f o s s i l s a re f r a g m e n t s of 
the c a p r i n i d r u d i s t i d Ichthyosarcolites. T h e s e g i v e 
e v i d e n c e f o r a r a t h e r c o m p l e x h i s t o r y b e y o n d tha t of 
s i m p l e h a r d g r o u n d f o r m a t i o n and r e w o r k i n g i n f e r r e d 
f r o m o b s e r v a t i o n s a b o v e . T h e o r i g i n a l l y c a l c i t i c f a b r i c 
of c e l l u l a r she l l l a y e r s h a s been w h o l l y r e p l a c e d by 
o p a q u e l i m o n i t e . the c a v i t i e s c o n t a i n i n g in s o m e c a s e s 
c o m p l e x g e o p e t a l in f i l l s of s e d i m e n t ( n o w l i m o n i t i s e d ) 
or c o a r s e s p a r , w h i c h m a y a l s o be l i m o n i t i s e d . In 
s o m e c a s e s f r a g m e n t s of c a l c i t i c she l l f a b r i c , d e t a c h e d 
f r o m the w a l l s of i n d i v i d u a l c e l l s , o c c u r in the i n f i l l s ; 
yet o t h e r v o i d s h a v e b e e n i n f i l l e d by c o a r s e s p a r , 
w h i c h m a y a l s o s h o w s i g n s of l i m o n i t i s a t i o n . 
L a m i n a t e d l i m o n i t e c r u s t s in turn coa t t he se f r a g m e n t s , 
a n d m a y a l s o i n c o r p o r a t e c l a s t s of l i m o n i t i s e d 
s e d i m e n t , to p r o d u c e c o m p l e x n o d u l e s . 

3. T h e y o u n g e s t e l e m e n t s of the f a u n a of the B a n c 

des L o m b a r d s c o m p r i s e i n d i g e n o u s m a t e r i a l w h i c h 
d o e s no t s h o w o b v i o u s s i g n s of l i m o n i t i s a t i o n . 
O r i g i n a l l y ca l c i t i c o r g a n i s m s o c c u r as s u c h , o r i g i n a l l y 
a r a g o n i t i c o r g a n i s m s o c c u r as c o m p o s i t e m o u l d s , 
c o m m o n l y in u n c r u s h e d c o n c r e t i o n a r y p r e s e r v a t i o n 
in n o d u l e s a s h o r t d i s t a n c e a b o v e the h a r d g r o u n d in 
bed 5 of the s c c t i o n s h o w n in T e x t - f i g . 2. 

T h e m a t r i x of the B a n c d e s L o m b a r d s c o n s i s t s of 
a c a l c a r e n i t i c q u a r t z o s e l i m e s t o n e c r o w d e d wi th g r a i n s 
of l i m o n i t i s e d m a t e r i a l , b c n t h o n i c a n d p l a n k t o n i c 
f o r a m i n i f e r a , e c h i n o i d d e b r i s , a n d d i v e r s e o t h e r 
s k e l e t a l g r a i n s , t o g e t h e r w i t h s c a t t e r e d p c l l e t a l 
g l a u c o n i t e . 

A b o v e . 1 h a v e l o g g e d s o m e 4 m of a l t e r n a t i o n s of 
m o r e and less c e m e n t e d f l a g g y c a l c a r e o u s s i l t s a n d 
l i m e s t o n e wi th s o m e l e v e l s r ich in pc l l e t a l g l a u c o n i t e . 
C a l c a r e o u s c o n c r e t i o n s ( s o m e t i m e s c o n t a i n i n g m o u l d s 
of a m m o n i t e s , e . g . Eucaiycoceras and Calycoceras) 
o c c u r in the l o w e r par i of th i s s e q u e n c e ( B e d 5) , 
wh i l s t l e n t i c l e s of l i m o n i t i c c o n g l o m e r a t e and an 
i n t e r c a l a t i o n of b r e c c i a wi th f r a g m e n t a r y r u d i s l i d s 
(Ichthyosarcolites. Raclioliles. Caprina) a r e a l s o 
p r e s e n t . So f t s i l t s 2 - 3 m up in th i s s e q u e n c e ( B e d s 13 
and 15) y ie ld an a b u n d a n t f a u n a of c r u s h e d a m m o n i t e s , 
t he i r s h e l l s p r e s e r v e d as c r e a m y p i n k - w h i t e p o w d e r y 
a r a g o n i t c ; Eucaiycoceras is c o m m o n at t h i s l e v e l . 

A f e w t e n s of m e t r e s c a s t of t he P o i n t e d e s 
L o m b a r d s the l o w e r pa r t of t h i s s e q u e n c e u n d e r g o e s 
m a r k e d l a t e r a l c h a n g e , w i t h t h e a p p e a r a n c e o f 
o l i s t o l i t h s of r u d i s t i d - b e a r i n g l i m e s t o n e , a b o v e w h i c h 
a re m o r e than 10 m of a l t e r n a t i o n s of s i l l s , f i n e s a n d s 
and s l a b b y b u r r o w e d s a n d s t o n e s wi th Eucaiycoceras 
pentagonum ( J u k e s - B r o w n e , 1 8 9 6 ) . T h e h i g h e r p a r t s 
of t h e C e n o m a n i a n s u c c e s s i o n a r e l a c k i n g in 
a m m o n i t e s , and are no t c o n s i d e r e d f u r t h e r h e r e . 

C E N O M A N I A N A M M O N I T E Z O N E S 

T e x t - f i g . 3 s h o w s the C e n o m a n i a n a m m o n i t e 
z o n a t i o n d e v e l o p e d in the A n g l o - P a r i s B a s i n ; s ee 
K e n n e d y ( 1 9 6 9 . 1971 , 1 9 8 6 ) . J u i g n e l & K e n n e d y 
( 1 9 7 6 ) , and W r i g h t & K e n n e d y ( 1 9 8 1 . 1984 , 1987 . 
1990) f o r d i s c u s s i o n . T h i s z o n a t i o n has its o r i g i n in 
the t h r e e f o l d z o n a t i o n i n i t i a l l y p r o p o s e d f o r the 
C e n o m a n i a n by H a n c o c k ( 1 9 6 0 ) . T h e s e a r e 
a s s e m b l a g e z o n e s , c h a r a c t e r i s e d by an a s s o c i a t i o n of 
s p e c i e s tha t a re not n e c e s s a r i l y r e s t r i c t e d to t h e i r 
z o n e . T h e s u b z o n e s a r e a l s o c h a r a c t e r i s e d by 
a s s e m b l a g e s , and a re m o r e loca l un i t s g e o g r a p h i c a l l y 
than the z o n e s r e c o g n i s e d . W i e d m a n n & S c h n e i d e r 
( 1 9 7 9 ) a n d W i e d m a n n . K a p l a n , L e h m a n n & 
M a r c i n o w s k i ( 1 9 8 9 ) h a v e r e c e n t l y s u g g e s t e d 
m o d i f i c a t i o n s to th i s s c h e m e tha t r e q u i r e c o m m e n t . 
T h e i r use of a lltaturiceras ricinale Z o n e in w e s t e r n 
E u r o p e is a l i t t le p r e m a t u r e in m y v i e w , as o n l y t w o 
s p e c i m e n s h a v e b e e n d i s c o v e r e d to d a t e , and t h e s e in 
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Fig. 3. - Cenomanian ammonite zonation for the Anglo-Paris Basin (alter Wright & Kennedy. 1984) and Provence 
(after Thomel. 1972) compared. 
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w h a t a p p e a r s to be a p o s s i b l y c o n d e n s e d s e q u e n c e at 
K a s s e n b e r g . G e r m a n y ( W i e d m a n n & S c h n e i d e r . 
1 9 7 9 ) , w h i c h a n y w a y , y i e l d s Neosiliiigoceras 
carcitanense. index of the l o w e r S u b z o n e of the 
nianlelli Z o n e . 

W i e d m a n n et al. ( 1 9 7 9 ) p r o p o s e the a b a n d o n m e n t 
of Mantelliceras saxbii as a zona l m a r k e r , b e c a u s e it 
a l so o c c u r s in the K a s s e n b e r g f a u n a . T h i s p r o p o s a l is 
ba sed on a f a i l u r e lo u n d e r s t a n d that the Z o n e s and 
S u b z o n e s I use he re and e l s e w h e r e are assemblage 
Z o n e s . It was a l so p o i n t e d out m o r e than 20 yea r s ago 
tha t e a r l y f o r m s of sa.xbii a p p e a r a l r e a d y in the 
carcitanense S u b z o n e ( K e n n e d y , 1969. p . 4 6 7 ; see 
a l so W r i g h t & K e n n e d y , 1987). 

O v e r m u c h of w e s t e r n E u r o p e a n d b e y o n d , 
Acanthoceras rhotomagense ( B r o n g n i a r l , 1822) co-
o c c u r s in the l o w e r part of its r ange wi th c o m m o n 
Turrilites (Turrilites) costatus L a m a r c k ( 1 8 0 1 ) . and 
c o m m o n Turrilites (Turrilites) acinus Pa s sy , 1832, 
in the u p p e r par t of its r ange . ' / ' . ('/'.) costatus p r o b a b l y 
a p p e a r s b e l o w the f i r s t A. rhotomagense and r a n g e s 
a b o v e , w h i l e T. (T.) acutus r a n g e s a b o v e A. 
rhotomagense. T h i s is no r ea son to a b a n d o n them as 

s u b z o n a l m a r k e r s : in the A n g l o - P a r i s Bas in t he i r 
a b u n d a n c e in association wi th A. rhotomagense m a r k , 
wi th o the r a m m o n i t e s , h i g h l y d i s t i n c t i v e a s s e m b l a g e 
s u b z o n e s . 

W i e d m a n n et al. ( 1 9 7 9 , p . 9 4 0 ) f a v o u r 
Eucaiycoceras pentagonum as an index f o r w h a t is 
he re t e rmed the Calycoceras guerangeri Z o n e . S i n c e 
E. pentagonum r a n g e s up i n t o t h e s u c c e e d i n g 
Metoicoccras gesliniaiium Z o n e in S a r t h e a n d 
P r o v e n c e in F rance and c o r r e l a t i v e s in the US W e s t e r n 
I n t e r i o r ( C o b b a n . H o o k & K e n n e d y . 1989, p .28 ) , its 
use as a zona l index by W i e d m a n n et al.. is in d i r ec t 
c o n t r a d i c t i o n of the i r a b a n d o n m e n t of Mantelliceras 
saxbii and Turrilites (Turrilites) costatus as S u b z o n a l 
i n d i c e s . W i e d m a n n el al.. a l s o c r i t i c i s e u se of 
Calycoceras (Proeucalycoceras) guerangeri as a 
z o n a l i n d e x b e c a u s e of i t s " r a t h e r r e s t r i c t e d 
d i s t r i b u t i o n " . T h e s p e c i e s o c c u r s w i d e l y in s o u t h e r n 
E n g l a n d , is the c o m m o n e s t a m m o n i t e in the M a r n e s a 
Ostrea biauricnlata in the C e n o m a n i a n t y p e reg ion in 
Sa r the , F rance , e x t e n d s to the A l p e s - M a r i t i m e s and 
A l p e s d e H a u t e - P r o v e n c e . France , where it is c o m m o n , 
is a l so p resen t in cen t r a l T u n i s i a and New M e x i c o , 
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and may occur in Portugal (Cobban. Hook & Kennedy , 
1989: Wright & K e n n e d y , 1990); hardly a restricted 
d is tr ibut ion in my v i e w . 

W i e d m a n n et al. ( 1 9 8 9 ) a c k n o w l e d g e that 
Neocardioceras juddii d o e s occur above Metoicoceras 
geslinianum in the Wunsdor f Quarry ( L o w e r S a x o n y ) , 
but q u e s t i o n whether the jiuldii Zone ( T e x t - f i g . 3 ) 
might better be a jnddii Event , stat ing that the latter 
has " m a n y p o i n t s in its favour", a l though these 
"points" are u n s p e c i f i e d . Neocardioceras jiuldii has 
a l imited strat igraphic range, and is the last m e m b e r 
o f a l ineage that e x t e n d s back into the l o w e r Upper 
C e n o m a n i a n in the US Western Interior (Cobban , 
1988 , table 2). Its g e o g r a p h i c spread e x t e n d s from 
southern E n g l a n d lo Sarthe in France . B e l g i u m , 
G e r m a n y . C z e c h o s l o v a k i a . T r a n s - P e c o s T e x a s , N e w 
M e x i c o , Ar i zona . C o l o r a d o . Utah and Montana in the 
U S A (Cobban . 1988: K e n n e d y . Cobban . Hook & 
H a n c o c k . 1989; Cobban . Hook & K e n n e d y , 1989) , 
s u g g e s t i n g lo me that a Neocardioceras jiuldii Zone 
is appropriate . 

The zonal s c h e m e for southeastern France proposed 
by T h o m e l ( 1 9 7 2 ) is at first s ight very d i f f erent from 
that r e c o g n i s e d in ihe A n g l o - P a r i s Bas in and restated 
a b o v e . The t w o s c h e m e s can be corre lated , as s h o w n 
in T e x t - f i g . 3. 

S o far as I can j u d g e T h o m e l ' s l o w e r L o w e r 
C e n o m a n i a n saxbii Zone is in part Upper Alb ian , for 
s o m e o f h i s s p e c i m e n s o f saxhii are a c t u a l l y 
Stoliczkaia of dispar Z o n e aspect ( e .g . T h o m e l . 1972 . 
pi. 1. f igs . 8 - 1 2 ) . The only Mantelliceras dixoni f igured 
by T h o m e l is his Calycoceras (Gentoniceras) orbignyi 
( 1 9 7 2 . p i . 23 , f ig s . 1. 2) , wh ich is actual ly a s p e c i m e n 
from Sarthe. and iherc is no publ i shed e v i d e n c e for 
this z o n e in the Provenca l s u c c e s s i o n s descr ibed by 
him. 

The Acanthoceras praecitrsor Zone is not we l l -
f o u n d e d in my v i e w . The index s p e c i e s is based upon 
a type s p e c i m e n from C a s s i s , and by its preservat ion 
der ived from the Banc des Lombards; it is a j u v e n i l e 
A. rhotomagense in my o p i n i o n , as is the f igured 
fragment from C h a l e a u n e u l ' - d e s - M o u s l i c r s ( B a s s e s -
A l p e s : T h o m e l , 1 9 7 2 , p i . 5 2 . f i g . 5 ) . It is thus 
e q u i v a l e n t to the Acanthoceras rhotomagense Zone 
of the s c h e m e used here. 

T h o m e l ' s rhotomagense Zone is a further problem, 
s ince his A. rhotomagense from southeastern France 
are v i r t u a l l y a l l t h e y o u n g e r Acanthoceras 
jukesbrownei ( s ee Wright & K e n n e d y , 1984, and 
s y n o n y m y b e l o w ) . 1 t h e r e f o r e e q u a t e the 
rhotomagense Z o n e of T h o m e l with a part of the 
rhotomagense Z o n e and the jukesbrownei Zone as 
used here. 

Calycoceras robustum o f T h o m e l ( 1 9 7 2 , p .63 , 
pi. 19. f igs . 1-5) is a s y n o n y m of C. (Proeucatycoceras) 
guerangeri (Wright & K e n n e d y . 1990 . p . 2 7 7 ) , so lhat 
robustum and guerangeri Z o n e s are to be equa led in 

part. The index o f T h o m e l ' s ( 1 9 7 2 ) crassum Z o n e is 
not a Calycoceras (l.otzeites) as or ig ina l ly indicated , 
but a Calycoceras (Newboldiceras) hippocastanttm 
(J. de C. S o w e r b y . 1836) (Wright & K e n n e d y . 1990. 
p . 2 5 3 ) . a s p e c i e s o f the guerangeri Z o n e as used here. 
T h o m e l ' s ( 1 9 7 2 ) naviculare Z o n e c o r r e s p o n d s to the 
Metoicoceras geslinianum Z o n e o f the p r e s e n t 
s c h e m e : the s u c c e e d i n g Neocardioceras juddi Zone 
has yet to be r e c o g n i s e d in southeas tern France. 

A G E OF T H E S E Q U E N C E 

B e c a u s e many of ihe f o s s i l s in m u s e u m c o l l e c t i o n s 
lack prec i se strat igraphic data, it is n e c e s s a r y , in 
s o m e c a s e s , to in fer h o r i z o n from p r e s e r v a t i o n , 
a l though I have found most of the s p e c i e s l i s ted 
b e l o w in situ. 

Bed 2 of t ex t - f i g . 2. the basal c o n g l o m e r a t e of the 
Gres du C h a t e a u , y i e l d s m o s t l y d e r i v e d A p t i a n 
material . I have, h o w e v e r , s een Mantelliceras mantelli 
(J. S o w e r b y . 1814 ) and Sliarpeiceras laticlavium 
(Sharpe . 1855) in situ in this bed, both s p e c i e s 
preserved as l imoni t i c m o u l d s . T h e s e s u g g e s t the 
l o w e r part of the L o w e r C e n o m a n i a n , the mantelli 
Z o n e . It s h o u l d be n o t e d that the h o l o t y p e o f 
Nenstlingoceras carcitanense c a m e from C a s s i s , s o 
lhat e l e m e n t s of the carcitanense S u b z o n e ( T e x t - f i g . 
3) occur s o m e w h e r e al least in the s e q u e n c e . 

Bed 3 o f T e x l - l i g . 2 is L o w e r C e n o m a n i a n . on the 
bas is o f the occurrence , in situ o f Mantelliceras o f the 
saxbii (Sharp, 1857) group. The f ine Mantelliceras 
cantianum Spath, 1926a s h o w n in PI.8. f i g s . 10, I I . 
might a l so be from (the top of. ' ) this bed. 

The fauna of Bed 4 , the Banc d e s Lombards , 
preserved as l imoni t i c m o u l d s or with l i m o n i t i s e d 
s h e l l , is e x t e n s i v e , and i n c l u d e s b o t h L o w e r 
C e n o m a n i a n , mantelli Z o n e e l e m e n t s and Midd le 
C e n o m a n i a n . rlioromagense Zone , costatus S u b z o n e 
e l e m e n t s , w h i c h n u m e r i c a l l y d o m i n a t e t h e 
a s s e m b l a g e . I have seen no e v i d e n c e at all for the 
dixoni Zone o f the L o w e r C e n o m a n i a n , and on ly very 
rare Turrilites (Turrilites) acutus P a s s y , 1 8 3 2 , 
i n d i c a t i v e o f the upper , acutus S u b z o n e o f the 
rhotomagense Z o n e . T h e c o m p l e t e f a u n a i s : 
Phy Hoc eras (H yp ophylloceras) s ersi tense 
P e r v i n q u i c r e . 1 9 0 7 , Pliyllopacliyceras whiteavesi 
K o s s m a t , 1 8 9 8 . Tetragonites subtimotheanus 
W i e d m a n n . 1962a , Tetragonites spathi Fabre, 1940, 
G a u d ry cer a s (G and ry c eras) c a s s i s s ictn a m 
( d ' O r b i g n y . 1850) , Gaudryceras (Mesogaudryceras) 
leptonema (Sharpe , 1855) , Anagaudryceras sacya 
( F o r b e s . 1 8 4 6 ) . Zelandites europae W r i g h t & 
K e n n e d y , 1 9 8 4 , Desmoceras (Desmoceras) 
latidorsatum ( M i c h e l i n , 1 8 3 8 ) , Forbesiceras 
largilliertianum ( d ' O r b i g n y , 1 8 4 1 ) . Mantelliceras 
mantelli (J. S o w e r b y . 1814) . M. cantianum Spath , 
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1 9 2 6 a . M. saxbii ( S h a r p e , 1855) , M. lymense ( S p a l h , 
1 9 2 6 a ) , Acanthoceras rhotomagense ( B r o n g n i a r l , 
1 8 2 2 ) , Cunningtoniceras cunningtoni ( S h a r p e , 1 8 5 5 ) , 
C. inerme ( P e r v i n q u i e r e , 1 9 0 7 ) . Calycoceras 
(Newboldiceras) asiaticum asiaticum ( J i m b o , 1894) , 
C. (N.) asiaticum spinosttm ( K o s s m a t , 1897) , Hamites 
simplex d ' O r b i g n y . 1 8 4 2 . Anisoceras plicatile J . 
S o w e r b y , 1 8 1 9 , Turrilites (Turrilites) costatus 
L a m a r c k , 1801 , T. (T.) acutus P a s s y , 1832 , T. (T.) 
scheuchzerianus B o s c , 1801 , Sciponoceras baculoide 
( M a n t e l l , 1822) . 

P r o b a b l y f r o m th i s level are Forbesiceras clierillei 
( P i c t e t & R e n e v i e r , 1866) , Hyphoplites curvatus 
curvatus ( M a n t e l l . 1822) , H. curvatus arausionensis 
( H e b e r t & M u n i e r - C h a l i n a s . 1875) , Eucaiycoceras 
collignoni ( F a b r e , 1 9 4 0 ) a n d Herniptychoceras 
tropicum ( K o s s m a t . 1897) . 

Bed 5 of the s e c t i o n s h o w n in T e x t - f i g . 2 y i e l d s , 
c h i e f l y f r o m c o n c r e t i o n s , Calycoceras 
(Newboldiceras) asiaticum asiaticum, C. (N.) 
asiaticum spinosurn a n d C. (N.) planecostatum 
( K o s s m a t , 1 8 9 7 ) . P r e s e r v a t i o n s u g g e s t s t h a t 
Acanthoceras jukesbrownei ( S p a t h , 1 9 2 6 b ) a n d 
Eucaiycoceras denizoti ( F a b r e , 1940) a re a l so f r o m 
th i s l e v e l . T h e a s s e m b l a g e i n d i c a t e s the u p p e r M i d d l e 
C e n o m a n i a n jukesbrownei Z o n e . 

B e d s 13-17 of T e x l - f i g . 2 h a v e y i e l d e d in situ 
Phylloceras (Hypophylloceras) s p . , Tetragonites 
spathi, T. sp . j u v . , P. (P.) mayoriana, Neolobiies sp . , 
Eucaiycoceras gothicum ( K o s s m a t . 1 8 9 5 ) , E. 
pentagonum ( J u k e s - B r o w n e . 1896) . Neostlingoceras 
kottlowski C o b b a n & H o o k , 1981, and Sciponoceras 
sp. T h i s is a l o w e r U p p e r C e n o m a n i a n Calycoceras 
(Proeucalycoceras) guerangeri Z o n e a s s e m b l a g e . 
E l e m e n t s of th i s f a u n a e x t e n d u p w a r d s f o r m o r e than 
10 m e t r e s of s e c t i o n . I h a v e s e e n no a m m o n i t e s 
i n d i c a t i v e o f a n y o f t h e h i g h e r z o n e s o f t h e 
C e n o m a n i a n f r o m C a s s i s . 

B I O G E O G R A P H I C A F F I N I T I E S O F T H E 
F A U N A S 

F o r m o s t of t h e C e n o m a n i a n (mantelli lo 
guerangeri Z o n e s ) , a m m o n i t e f a u n a s in W e s t e r n 
E u r o p e a n d e a s t w a r d s as f a r as Iran no r th of the 
Z a g r o s l ine can be d i v i d e d in to t w o b r o a d a s s e m b l a g e s , 
a n o r t h e r n o n e in w h i c h the g e n u s Schloenbacliia is 
d o m i n a n t ( o v e r 9 5 % of i n d i v i d u a l s in m u c h of the 
L o w e r and M i d d l e C e n o m a n i a n ) , a n d c l a s s i c T e t h y a n 
p h y l l o c e r a t i d s , t e t r a g o n i t i d s and d e s m o c e r a t i n e s r a r e 
( J u i g n e t & K e n n e d y , 1976) , and a s o u t h e r n , T e t h y a n 
o n e in w h i c h Schloenbacliia is a b s e n t and the T e t h y a n 
g r o u p s m e n t i o n e d a b o v e l o c a l l y f r e q u e n t . A r a n g e of 
c o s m o p o l i t a n t a x a o c c u r t h r o u g h o u t the r e g i o n . 

O v e r m o s t of E u r o p e , t h e j u n c t u r e of t h e s e 
a s s e m b l a g e s is a t e c t o n i c o n e , but in s o u t h e a s t e r n 

F r a n c e a t r a n s i t i o n can be r e c o g n i s e d as o n e m o v e s 
f r o m the s o u t h e a s t e r n P a r i s B a s i n in to the V o c o n t i a n 
T r o u g h a n d , e v e n t u a l l y , s o u t h to C a s s i s on t he 
M e d i t e r r a n e a n c o a s t . T h e t r a n s i t i o n b e t w e e n 
a s s e m b l a g e s is p o o r l y u n d e r s t o o d to the e a s t , w h e r e 
t h e r e is on ly a s i n g l e Schloenbacliia k n o w n to m e 
f r o m the A q u i t a i n e B a s i n (in the A r n a u d C o l l e c t i o n , 
in the S o r b o n n e C o l l e c t i o n s , n o w in the U n i v e r s i t e 
P i e r r e el M a r i e C u r i e . P a r i s , and f r o m A s s i z e A of 
A r n a u d al C h a l e a u n e u f : de G r o s s o u v r e , 1901 , p . 3 6 8 ) . 
T h e r e m a i n d e r of the a m m o n i t e f a u n a k n o w n f r o m the 
C e n o m a n i a n ( M o r e a u . F r a n c i s & K e n n e d y , 1983) 
c o n s i s t s of c o s m o p o l i t a n t a x a o n l y . T h e l i m i t e d 
C e n o m a n i a n f a u n a k n o w n f r o m the P y r e n e e s ( e . g . 
M a r t i n e z . 1982) is a l so c o s m o p o l i t a n . 

Schloenbacliia is a c o m m o n e l e m e n t in the f a u n a s 
of A l p e s de H a u t e - P r o v e n c e a n d A l p e s - M a r i l i m e s , at 
l eas t in the L o w e r and M i d d l e C e n o m a n i a n , bu t is 
ra re r than in c o e v a l a s s e m b l a g e s f r o m the A n g l o -
Par i s B a s i n . A l t h o u g h r e c o r d e d f r o m C a s s i s by F a b r e 
( 1940) . I h a v e been u n a b l e to c o n f i r m the r e c o r d . In 
c o n t r a s t , a n o t h e r p r e d o m i n a n t l y B o r e a l g e n u s , 
Hyphoplites is k n o w n f r o m C a s s i s in the f o r m of t w o 
s p e c i m e n s on ly . I n t e r e s t i n g l y , th is g e n u s is a l so k n o w n 
f r o m n o r t h e r n S p a i n and I s r ae l . C o s m o p o l i t a n g e n e r a 
that o c c u r in bo th B o r e a l a n d T e t h y a n a s s e m b l a g e s , 
as wel l as e x t e n d i n g o v e r m u c h of the res t of t he 
C e n o m a n i a n w o r l d are c o m m o n at C a s s i s , and i n c l u d e 
Puzosia, Forbesiceras, Mantelliceras, Sharpeiceras, 
Acanthoceras, Cunningtoniceras, Calycoceras, 
Eucalycoceras, IIamites. //em ip ty choceras. 
A n isoceras, Turrilites, Neo.r/ Iingoceras. 
Sciponoceras. and Scaphites. A l l of the r e m a i n i n g , 
T e t h y a n g e n e r a that o c c u r at C a s s i s (Phylloceras. 
P hy I lop a c h v c e ra s, Tctra g o n i t e s, Gait d ry ce ra s, 
Anagaudryceras, Zelandites. Desmoceras) h a v e a 
m o r e c o m p l e x d i s t r i b u t i o n . T h e y a re k n o w n f r o m ra re 
s t ray i n d i v i d u a l s f r o m as fa r no r th as s o u t h e r n E n g l a n d 
(and in Ihe ca se o G a u d r y c e r a s (Mesogaudryceras), 
f r o m G r e e n l a n d ) . 

In M a d a g a s c a r and N o r t h A f r i c a t h e s e g e n e r a a re 
o f t e n c o m m o n in h e m i p e l a g i c mar l f a c i e s , ye t r a r e or 
a b s e n t in m o r e ne r i t i c f a c i e s . In s o u t h e a s t e r n F r a n c e , 
t h e s e s a m e g e n e r a h a v e a c o m p l e x a g e and f a c i e s -
r e l a t e d o c c u r r e n c e . T h e y a re c o m m o n in h e m i p e l a g i c 
m a r l s at the A l b i a n - C e n o m a n i a n b o u n d a r y in the 
V o c o n t i a n T r o u g h , c o n s t i t u t i n g the Zelandites dozei 
f a u n a of Fa l lo t (1 8 8 5 ) in D r o m e and A l p e s de H a u t e -
P r o v e n c e . A s e c o n d f l o w e r i n g of t h e g r o u p is 
d o c u m e n t e d by T h o m e l ( I 9 6 0 . 1961 , 1965 , 1987) , in 
the M i d d l e C e n o m a n i a n , in r h y t h m i c a l l y b e d d e d 
l i m e s t o n e - m a r l s e q u e n c e s o f A l p e s d e I l a u t e -
P r o v c n c c , D r o m e a n d A l p e s - M a r i l i m e s . T h e 
Zelandites dozei f a u n a g e n e r a l l y o c c u r s as m i n u t e 
py r i l i c n u c l e i , but the M i d d l e C e n o m a n i a n a s s e m b l a g e 
c o n s i s t s of l a r g e c o m p o s i t e m o u l d s of a d u l t s in s o m e 
c a s e s at l eas t ( s ee PI .3 , f i g s . 6 - 8 . 14, 18 -24 ; P I .4 , f i g s . 
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20 . 21) . This last assoc ia t ion is what Thomel placed 
in his "aire de Leiostraca" ( 1 9 7 2 . maps 1 -3) . in which 
these taxa make up a little more than 30f/< of the fauna 
(whether in terms of spec i e s presence or numerical 
d ivers i ty is not stated). 

At Sa ints -Lions in Alpes de Haute-Provence , some 
1 10 km northeast of Cass i s . T h o m e l ' s le iostracan 
genera (Phylloceras. Tetragonites. Gaudryceras. 
Desmoceras. Puzosia) are c o m m o n , as are Boreal 
Schloenbacliia and cosmopo l i tan acanlhocerat ids and 
heteromorphs in a hemipe lag i c l imestone-marl fac ies . 
T h e C a s s i s a s s o c i a t i o n is s i m i l a r hut l a c k i n g 
Schloenbacliia, wh i l e occurring in a di f ferent and 
more neritic fac ies , demonstrat ing lhat leiostraca are 
not necessar i ly restricted to pe lagic contexts in the 
Cretaceous , an observat ion matched by their frequent 
o c c u r r e n c e in n e a r s h o r e t e r r i g e n o u s - c l a s t i c 
a s soc ia t ions in some other regions (e .g . Zululand 
(South Afr ica) . Madagascar) . 

REPOSITORIES OF S P E C I M E N S 

The f o l l o w i n g abbreviat ions are used to indicate 
the repositories of s p e c i m e n s ment ioned in the text: 

BMNH: Natural History Museum. London 
EMP: Ecole des Mines Collections, now at the Universite 

Claude Bernard, Lyon 
FSL: Deparlement des Sciences de la Terre, Universite 

Claude Bernard. Lyon 
FSM: l . abora to i re de Geo log i c h i s t o r i que el de 

Paleontologie. Universite de Provence, Marseille 
MN: Museum d'llistoire Naturclle. Nice 
MNI-IP: Museum National d'Hisioire Naturclle, Paris 
OUM: Geological Collections, University Museum, Oxford 
UG: Inslitut Dolomieu. Deparlement des Sciences de la 

Terre. Grenoble 
USNM: LiS Nat iona l Museum of Natura l H i s t o r y . 

Washington DC 

S Y S T E M A T I C P A L A E O N T O L O G Y 

Order A m m o n o i d e a Zittel , 1884 
Suborder Phyl locerat ina Arkel l . 1950 

Superfami ly Phyl loccrataceae Zittel . 1884 
Family Phyl locerat idae Zittel . 1884 

Subfami ly Phyl locerat inae Zittel , 1884 

Genus Phylloceras Suess , 1866 
Type .species. Ammonites helerophyllus J. Sowerby. 1820. 
p.l 19. pi.226: by monotypy. 

Subgenus Hypophylloceras Sa l fe ld , 1924 
Type species. Phylloceras onoense Stanton, 1895. p.74; by 
monotypy. 

Phylloceras (Hypophylloceras) seresitense 
Pervinquiere . 1907 

P1.2. f igs . 1-4. 16, 17 

1907 Phyllm cms rvHedae va r . scrcxitensis P e r v i n q u i e r e . p . 52 . 
1977a Phyttoverus iHypophyllncertix seresiwiixe seresilcnsi1 

P e r v i n q u i e r e ; K e n n e d y & K l i n g e r , p. .164. p i . 4 , f ig . 6: pi .f t , 
f i g . 4 ; p i . 7 . I'ig. 4 : p i .9 (wi th s y n o n y m y ) . 

1984 Phylhn i'nis (Hypophyllut cr<iv) e f . seresilrnsr P e r v i n q u i e r e . 
1907 : Wr ig l i l & K e n n e d y . p . 3 8 . p l . l . I'igs. I . 2 ( w i t h 
a d d i t i o n a l s y n o n y m y ) . 

Types - The spec i e s is based on some twenty 
syntypes from the "Vraconnien" of Henchir oum el 
A b o u b ( R o m a n S e r e s i t a ) . north o f Bargou (Kef 
Rakrima. Guern er Rhezal ) . Chirich. Si Abd el Kerim, 
Pont du Fahs and Mechtat Mergueb and a spec imen 
from the Upper Cenomanian of Ragoubat Feid el 
Guenna. Tunis ia . N o lec to lype des ignat ion is poss ib le 
until this material is re -examined. The lectotype 
designation by Wiedmann (1964 . p .222) of the original 
Pervinquiere , 1910, pl . l (10) . f ig . I, a spec imen from 

the C e n o m a n i a n o f B e r r o u a g h i a , A l g e r i a is 
i l legit imate, as this is not one of the original spec imens 
cited by Pervinquiere in 1907. The syntypes are in the 
Sorbonne co l l ec t ions , now housed in the Univers i t e 
Pierre et Marie Curie, Paris. 

Discussion - This spec i e s is not infrequent in the 
Cass i s co l l e c t ions , and inc ludes a large fragment 
with a whorl height of 58 mm (PI.2. f igs . 16. 17). See 
Wiedmann (1962a . b. 1964) and Kennedy & Klinger 
( 1 9 7 7 a ) Tor e x t e n s i v e d i s c u s s i o n and de ta i l s of 
d i f f erences from other spec i e s . 

Occurrence - This spec i e s first appears in the 
Upper Aptian of the Balearics and ranges to the 
Middle C e n o m a n i a n . It is g e n e r a l l y of T e t h y a n 
d is tr ibut ion with records from southern France , 
northern Spain , the Ba lear i c s , A l g e r i a , T u n i s i a , 
Ango la , Zululand (South Afr ica) , poss ib ly Tanzania . 
Madagascar, southern India. Japan, Alaska. Cal i fornia 
and M e x i c o . A few stray indiv iduals are known from 
the Cenomanian of southern England. 

Genus Phyllopacliyceras Spath, 1927 
Type species. Ammonites infundibuium d 'Orb igny . 1841. 
p.131, pi.39. figs. 4, 5: by original designation. 

Phyllopacliyceras whiteavesi (Kossmat , 1898) 
PI.2. f igs . 5. 6: T e x t - f i g . 4 

1898 Phyllneerax Whiitavexi K o s s m a t , p. I 24 ( 1 8 9 ) . 
1940 Phyllapiicliyceras ivliileavesi K o s s m a t sp . ; F a h r e , p.21.1, 

p i . 5 . I'igs. 4 . 5 ( w i t h s y n o n y m y ) . 
1956 Pliylhipiichycera* whilruvcsi K o s s m a l : C o l l i g n o n , p . l I. 
1964 Pai ist hit eras ('.') <\hiu-n\r.\i ( K o s s m a l ) ; W i e d m a n n , t e x l -

nII. 5x. 
1964 Phylhicrriis whiletivesi K o s s m a l ; C o l l i g n o n , p .4 , pi . .118, 

f i g . 1.148. 
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Discussion - T h e o r i g i n a l of F a b r e , 1940, p i . 5 , 
f i g s . 4 , 5, is s h o w n in PI .2 , f i g s . 5 , 6, and t h e r e is a 
s p e c i m e n 19 m m in d i a m e t e r c o l l e c t e d in situ f r o m 
the B a n c d e s L o m b a r d s in t he U n i v e r s i t y M u s e u m , 
O x f o r d (no . K T 1611 7) . C o i l i n g is v e r y i n v o l u t e , w i th 
a m i n u t e u m b i l i c u s . T h e w h o r l s e c t i o n is s l i g h t l y 
c o m p r e s s e d o v a l , the s u r f a c e of the i n t e r n a l m o u l d 
s m o o t h . T h e s u t u r e ( T e x t - f i g . 4) is o n l y p a r t i a l l y 
e x p o s e d . 

Occurrence - C e n o m a n i a n of C a s s i s , B o u c h e s - d u -
R h o n e , and S o u t h I n d i a . U p p e r A l b i a n and L o w e r 
C e n o m a n i a n of M a d a g a s c a r . 

S u b o r d e r L y t o c e r a t i n a H y a t t . 1889 
S u p e r f a m i l y T e l r a g o n i t a c e a e a H y a t t , 1900 

F a m i l y T e t r a g o n i t i d a e H y a t t , 1900 

G e n u s Tetragonites K o s s m a t , 1895 
Type species. Ammonites timolheanus P i e l e t , 1 8 4 7 , p . 2 9 5 . 
pi.2. fig. 6: pi.3. f igs. 1, 2; by original designat ion. 

Tetragonites subtimotheanus W i e d m a n n . 1962a 
PI .2 , f i g . 15; P I .4 , f i g s . 5 . 6. 9 - 1 4 . 18-22 

] 9 4 0 Tetragonites al l', liiiiorlit'atuis M a y o r in PieLel el ROLIX; 
Fab re . p .214 . p i .5 . f igs . 2. 3. 

1973 Tetragonites subiimolheamts maetcurni W i e d m a n n , p . 5 9 5 . 
p i .4 . f ig . I: p i .5 . I'igs. 1-3: t ex t - f i g . 3. 

19N4 Teirufionites sublitiiollicantts sithlimoiheuiiux W i e d m a n n , 
1962: Wright & Kennedy, p.40. p l . l , figs. 3. 4: tcxl-fig. Ig 
(wi th s y n o n y m y ) . 

1987 Tctrai;(>iiilc.\ subtinwtlictintts ma etc ami W i e d m a n n ; T h o m e l . 
p .16 , p i .2 . t igs . 5 . 6 ; p i .3 . f ig . 2: p l .4 . t igs . 1-3, 8 -10 ; p i .5 . 
f igs . I. 2. 6 - 8 (with s y n o n y m y ) . 

Type - T h e h o l o t y p e . by o r i g i n a l d e s i g n a t i o n , is 
the o r i g i n a l of K o s s m a l . 1895 . pi . 17 (3) , f ig . 13, f r o m 
the l o w e r par t of the U t a t u r G r o u p of s o u t h I n d i a , and 
is p r o b a b l y of C e n o m a n i a n a g e . 

Discussion - T h o m e l ( 1 9 8 7 ) p r o v i d e s e x t e n s i v e 
d e s c r i p t i o n s and i l l u s t r a t i o n s of t h i s s p e c i e s b a s e d on 
n u m e r o u s s p e c i m e n s (as T. subtimotheanus mclearni) 
f r o m t h e A l p e s - M a r i t i m e s a n d A l p e s de H a u t e -
P r o v e n c e . to w h i c h the r e a d e r is r e f e r r e d . At C a s s i s , 
the s p e c i e s is f r e q u e n t in the B a n c d e s L o m b a r d s and 
a l s o o c c u r s c r u s h e d in the g l a u c o n i t i c m a r l y s i l t s 
a b o v e (P I .2 , f ig . 15: p l . 4 , f i g . 22 ) . A l a rge s p e c i m e n 
f r o m T h o m e l ' s c o l l e c t i o n is s h o w n f o r c o m p a r i s o n as 
P l . 4 , f i g s . 20 , 2 1 . 

Occurrence - U p p e r L o w e r to LIpper C e n o m a n i a n 
of s o u t h e a s t e r n F r a n c e , s o u t h e r n E n g l a n d . C r i m e a . 
Z u l u l a n d ( S o u t h A f r i c a ) , M a d a g a s c a r , s o u t h e r n Ind i a , 
A l a s k a and B r i t i s h C o l u m b i a . 

10 mm 

Fig . 4 . - Pa r t i a l s u t u r e of Phyllopacliyceras wltiteavesi 
(Kossmat . 1K98). from the original of Plate 1, 
figs. 5. 6. Bar scale is 10 mm. 

Tetragonites spathi F a b r e , 1940 
P l . 4 , f i g s . 1 -4 . 7 . 8 

1 94 0 Tetragonites spathi Brc i s l r . in lilt: Fabre , p . 2 1 4 . p i .6 , l ig. 1; 
t ex t - f i g . 26. 

1984 Tetra^ottites (CarinitesI spathi Fab re , 1940: Wr igh t & 
K e n n e d y , p .49 . p l . l . f ig . 5; texl-l ' ig. 2a (witl i s y n o n y m y ) . 

Type - T h e l e c t o t y p c . he r e d e s i g n a t e d , is the 
o r i g i n a l of F a b r e . 1940 . p i . 6 . f i g . 1, in t he c o l l e c t i o n s 
of the L a b o r a t o i r e de G e o l o g i c et de P a l e o n l o l o g i e of 
t he U n i v e r s i t e de P r o v e n c e , C e n t r e St . C h a r l e s , 
M a r s e i l l e , f r o m the B a n c d e s L o m b a r d s al C a s s i s 
( P l . 4 . f i g s . 1. 2) . 

Description. T h e l e c t o t y p e is 4 0 m m in d i a m e t e r , 
w i t h the u m b i l i c u s c o m p r i s i n g 3 0 . 4 % of t he d i a m e t e r , 
of m o d e r a t e d e p t h wi th a f l a t t e n e d wa l l t ha t s l o p e s 
o u t w a r d s , and a n a r r o w l y r o u n d e d u m b i l i c a l s h o u l d e r . 
T h e i n n e r f l a n k s are f l a t t e n e d and s u b p a r a l l e l , the 
o u t e r f l a n k s f e e b l y c o n v e r g e n t , t he v e n t r o l a t e r a l 
s h o u l d e r s b r o a d l y r o u n d e d , and the v e n t e r f l a t t e n e d . 
T h e r e are 6 - 7 r e l a t i v e l y c l o s e l y s p a c e d c o n s t r i c t i o n s 
pe r ha l f w h o r l t ha t are n a r r o w and s h a l l o w , m a r k e d l y 
p r o r s i r a d i a t c on the f l a n k s , and p r o j e c t e d in to a f e e b l y 
c o n v e x ven t r a l p e a k on the m o u l d . O n the she l l s u r f a c e 
( P l . 4 . f i g . 3) the si te of the c o n s t r i c t i o n s is m a r k e d by 
p r o m i n e n t c o l l a r r i b s . T h e r e is a f e e b l e , b l u n t s i p h o n a l 
r i d g e . 

Discussion - T h e s i p h o n a l r i d g e and n u m e r o u s 
c o n s t r i c t i o n s d i s t i n g u i s h Tetragonites spathi f r o m 
o t h e r s p e c i e s of the g e n u s . W i e d m a n n ( 1 9 7 3 ) m a d e 
th i s the t ype s p e c i e s of h i s g e n u s Carinites b e c a u s e of 
the p r e s e n c e of a s i p h o n a l r i d g e . S e e W i e d m a n n 
( 1 9 7 3 ) , K e n n e d y & K l i n g e r ( 1 9 7 7 b ) , a n d W r i g h t & 
K e n n e d y ( 1 9 8 4 ) for a d d i t i o n a l d i s c u s s i o n of t he 
s p e c i e s . 

Occurrence - At C a s s i s t h i s s p e c i e s is n o t 
u n c o m m o n in t h e B a n c d e s L o m b a r d s . 
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Family Gaudrvceral idae Spath. 1927 

Genus and Subgenus Gaudryceras de Grossouvre, 1894 
Type species. Ammonites mitis Hauer. 1866. p.305. pi.2. 
figs. 3, 4: by ihe subsequent designation of Boule, Lemoine 
6 Thevenin. 1906. p. 183 (I I). 

Gaudryceras (Gaudryceras) cassisianum 
(d 'Orbigny, 1850) 

PI.2. f igs . 8. 9: PI.3. f igs . 9 - 1 3 . 15. 16. 18. 19. 24; 
PI. 12. f ig . 13 

I 8 5 0 Ammonites cassisianus d ' O r b i g n y . 1850. p. 146. 
1940 Gaudryceras cassisianum d ' O r b i g n y sp . : F a b r c . p .2 If), 

p i . 5 . f i g s . 8, 9 . 
1955.1 Ammonites {Gaudryceras) cassisianus d ' O r b i g n y ; S o r n a y . 

I'iche 25 . f i g s . 1 -3 . 
1978 Anagaudryceras c f . i assisianum ( d ' O r b i g n y . 18501: 

C o o p e r , p . 6 5 . f i g . 8 . n u n t i g s . 9 . 10: 1 I b - d . 
7 1 9 8 0 Anagaudryceras c f . lassisianum ( d ' O r b i g n y . 1 8 5 0 ) : 

M a r c i n o w s k i . p. 2 4 3 . pi . I , t ig . 13. 
1987 Gaudryceras cenomanense T h o m e l . p .3 . pi . I . f i g . 6 . 

Types - The l e c to type , des ignated by Sornay 
( 1 9 5 5 ) . is shown in PI.3, f igs . 9. 10: the paralectotype 
is shown in PI.3. f ig . 12. both are in the d'Orbigny 
Co l l ec t ion , no. 6 1 2 2 . housed in the Museum National 
d 'His lo i re Naturel le . Paris, and from Cass i s . 

Discussion - The lectotype of G. (G.) cassisianum 
is a juven i l e (PI.3. f igs . 9, 10), the paralectotype 
(PI.3, f ig . 12) a much larger fragment with coarse 
lirae. but without coarse fo lds , s h o w i n g the spec i e s to 
be a Gaudryceras (Gaudryceras), rather than an 
Anagaudryceras as proposed by Cooper ( 1 9 7 8 ) and 
Marcinowski ( 1 9 8 0 ) . A rather better juveni l e is shown 
in PI.3. f igs . 15-16: some 37 mm in diameter, the 
umbi l i cus compr i se s 38% of the diameter and is 
sha l low, with an even ly rounded wall and shoulder. 
The whorl sec t ion is s l ight ly depressed , subcircular. 
with a whorl breadth to height ratio of 1:1. Ornament 
is of f ine dense even lirae that arise at the umbil ical 
seam, are feebly c o n c a v e on the umbil ical wal l , but 
f l ex back across the umbi l ica l shoulder where they 
arc f eeb ly c o n v e x , pass ing straight across the f lank, 
where they increase by branching and intercalation, 
to cross the venter in a very feeb le c o n v e x i t y . There 
are four strong col lar ribs per whorl on the innermost 
whorls of this s p e c i m e n , and these persist onto larger 
indiv iduals such as the paralectotype (PI.3, f ig . 12). 
Other large fragments (e .g . PI.3, f igs . I I , 13) show a 
degree of variation in the f lexure of the ribs. PI.3, 
f igs . 18. 19. 24 s h o w material from the Alpes de 
Haute -Provence that I refer to G. (G.) cassisianum 
and g ive a better idea of the comple te shel l . They 
s h o w , in my v i e w , that Gaudryceras cenomanense of 
Thomel ( 1 9 8 7 ) is a synonym of G. cassisianum. 

Occurrence - This spec i e s is infrequent in the 
Banc des Lombards at Cass i s , and a lso occurs at a 
number of loca l i t ies in the Alpes de Haute-Provence 

and B a s s e s - A l p e s . 

Subgenus Mesogaudryceras Spath, 1927 
Type species. Ammonites leptonema Sharpe. 1855, p.32. 
pi. 14. fig. 3: by original designation. 

Gaudryceras (Mesogaudryceras) leptonema 
(Sharpe, 1855) 

PI.3, f igs . 4 - 8 . 14, 23 

1855 Ammonites leptonema S h a r p e . p . 3 2 . p i . 1 4 . f i g . 3. 
1984 Gaudryceras (Mesogaudryceras) leptonema ( S h a r p e , 1855) ; 

W r i g h t & K e n n e d y . p . 5 l . p i . 2 . f i g . 8: t e x t - f i g s . 3 a - m ( w i t h 
s y n o n y m y ) . 

1987 Mesogaudryceras leptonema ( S h a r p e . 18561: T h o m e l . p . 1 0 , 
p i . I . f i g s . 1 . 5 . 12: p i .2 . f i g . 7: p i . 3 . f ig . 1: p i . 4 . f i g . 7: t e x t -
f i g s . 3. 4 . 5 . 

Type - The ho lotype . by monotypy . is no. 7 7 6 2 in 
the co l l ec t ions of the British G e o l o g i c a l Survey , from 
the Lower Chalk of Ventnor, Isle of Wight . England, 
the original of Sharpe, 1855. pi. 14. f ig . 3. 

Discussion - A s ing le s p e c i m e n 32 mm in diameter 
is from the Banc des Lombards at Cass i s (PI.3, f igs . 
4, 5). The spec ies is fully revised by Wright & Kennedy 
( 1 9 8 4 ) , whi le Thomel ( 1 9 8 7 ) has il lustrated material 
from Alpes de Haute-Provence; e x a m p l e s from his 
c o l l e c t i o n s are shown as PI.3. f igs . 6 - 8 , 14, 23 . 

Occurrence - The only wel l -dated s p e c i m e n s are 
from the Middle Cenomanian . There are records from 
Cass i s . A l p e s de Haute -Provence . the Lostenste iner 
Sch ich len of the Bavarian Alps: Roumania . and the 
Crimea. Donovan ( 1 9 5 3 ) recorded a comparable form 
from the Lower Cenomanian of East Greenland. 

Genus Anagaudryceras Sh imizu . 1934 
Type species. Ammonites sacya Forbes, 1846, p. 1 13. pi. 14. 
fig. by original designation. 

Anagaudryceras sacya (Forbes , 1846) 
PI.2. f ig . 7: PI.3, f i g s . 17, 2 0 - 2 2 

1846 Ammonites bitildlia F o r b e s , p . I 12. pi . 14, f ig , 9. 
1846 Ammonites sacya F o r b e s , p . l 13. pi . 14. f i g . 10. 
1865 Ammonites sacya F o r b e s ; S t o l i e / k a . p . 1 5 4 . p i . 7 5 . f i g s . 5 - 7 . 
1979 Anagaudryceras buddlta ( F o r b e s ) ; K e n n e d y & K l inge r , p. 146. 

p i . 8 , f i g s . 1-3; p i . 9 , I'igs. 1 -3 ; pi . 10. f i g s . 1 -6 : p l . U . f i g s . 1, 
2 ( w i t h fu l l s y n o n y m y ) . 

1984 Anagaudryceras sacya ( F o r b e s . 1846) ; W r i g h t & K e n n e d y . 

p .50 . p i . 2 . f i g . 1: t e x t - f i g . 2g . 
1987 Anagaudryceras c f . bnddha ( F o r b e s , 1845) : T h o m e l , p .8 , 

p i . 2 . f i g . I . 

Type - The ho lo type , by mo no ty py , is no. C 2 2 6 7 3 , 
in the co l l ec t ions of the Natural History M u s e u m , 
London, from Verdache l lum, south India, the original 
of Forbes, 1846. p l . U , f ig . 9. 

Discussion - This is an u n c o m m o n spec i e s in the 
Banc des Lombards at Cass is ; a typical juven i l e is 
s h o w n as PI.3. f ig . 17. The very f ine ornament 
cont inues to a large s ize , as shown by a s p e c i m e n in 
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the Univers i ty Museum, Oxford (KZ 16166) with a 
whorl height of 22 mm, the lirae barely v i s ib le to the 
naked e y e . as with we l l -preserved Zululand material 
(Kennedy & Klinger . 1979, pi. 10. f ig. 2). None of the 
Cass i s spec imens shows the coarse folds characteristic 
of adult sacya. but this is seen in spec imens from 
A l p e s de H a u t e - P r o v e n c e and A l p e s - M a r i t i m e s 
(Thomel , 1987, pi .2 , f ig . 1: see also PI.3, f igs . 2 0 - 2 2 
herein) . 

Occurrence - This spec i e s ranges from Middle 
Albian to Coniac ian . and is known from Cass i s . A l p e s 
de Haute -Provence and Alpes -Mar i t imes in France, 
southern England, central Europe, the Balkans, the 
Middle East. Mozambique , Zululand (South Afr ica) , 
south India, Japan, New Zealand. Alaska, British 
Columbia and Cal i fornia in the U S A . 

Genus Zelandites Marshall . 1926 
Type species. Zelandites kaiparaensis Marshall, 1926, 
p. 147. pi. 19. fig. 9: pl.31. fig. 12: by monotypy. 

Zelandites europae Wright & Kennedy. 1984 
PI.3, f igs . 1-3 

1951 Meso\>attdryccrus iepionema ( S l i a r p c ) : W r i g h i & W r i g h t , p. 
I 2, pars. 

1969 Mesoxaudryt eras leptonema ( S h a r p e ) : K e n n e d y , p . 4 9 2 . 
1971 Mesojtaudryeeras leptonema ( S h a r p e ) : K e n n e d y , pars. p .4 , 

p l . l , f i g . 1 I o n l y : mm 10 | = Mesogaudryceras leptonema|. 
1984 Zelandites europeae W r i g h i & K e n n e d y , p . 5 3 . p i . 2 . f i g s . 5-

7. 9 : lex l - f i g s . I d . h. 

Types - The ho lotype is B M N H C 8 3 5 6 6 from the 
Glaucon i t i c Marl at Rocken End, Isle of Wight . 
Hampshire , phosphat i s ed L o w e r C e n o m a n i a n M. 
mantelli Z o n e , N. carcitanense S u b z o n e fauna . 
Paratypes are G S M 3 1579 from the "Lower Chalk of 
Dorking , Surrey"; B M N H 3 7 2 8 0 , a phosphat i sed 
spec imen from "Warminster", Wiltshire (preservation 
indicates Ihe M. mantelli Zone , N. carcitanense 
S u b z o n e ) ; B M N H C 2 5 6 5 7 from Bed A 2 o f the 
Cenomanian Limes tone , B indon landsl ips . Axmouth , 
Devon , probably M. mantelli Zone . M. saxbii Subzone 
or M. dixoni Zone , and O U M K Z 1 6 I 5 9 from the Banc 
des Lombards, Cass i s , B o u c h e s - d u - R h o n e , France, 
Lower or Middle Cenomanian . 

Discussion - This spec i e s is large for Zelandites, 
involute , with 60% of the prev ious whorl covered; the 
m a x i m u m width about one third of the way up the 
f lanks . The s ides are c o n v e x with a sudden change in 
s lope from a long, nearly flat obl ique umbil ical wall: 
the venter is narrowly rounded. There are f ine striae 
and only very f eeb l e traces of irregularly spaced 
constr ic t ions which are s l ight ly prorsiradiate and 
straight. Sutures typical for genus with markedly 
asymmetr ic L. The only known Cass i s spec imen is 
the paratype noted above . 

Occurrence - As for types . 

Order Ammoni t ina Hyatt. 1889 
Superfami ly D e s m o c e r a l a c e a e Zitte l . 1895 

Family Desmocerat idae Zitte l . 1895 
Subfami ly Desmocerat inae Zittel . 1895 

Genus and Subgenus Desmoceras Zittel , 1884 
Type species. Ammonites latidorsatus Michelin, 1838. 
p. 101. pi. 12. fig. 9; by the subsequent designation of 
Bohni. 1895. p.364. 

Desmoceras (Desmoceras) latidorsatum (Michel in,1838) 
PI.2. f igs . 13. 14; Pl .4 . l igs . 14-17; PI.6. f igs . 7. 8 

1X38 Ammonites latidorsatus M i c h e l i n . p . 1 0 1 . p i . 1 2 . f i g . 9. 
1940 Desmoceras a f f . inane S l o l i e / k a e m e n d . K o s s m a t : F a b r e . 

p .2 19. p i . 5 , f i g . 12. 
1 9 6 8 Desmoceras (Desmoceras) latidorsatum ( M i c h e l i n ) : 

W i e d m a n n & D i e n i , p . 1 3 1 , p i . 2 . f i g s . 2. 6 - 1 3 : l e x l - l i g . XI 
( w i t h s y n o n y m y ) . 

1984 Desmoceras (Desmoceras) latidorsatum ( M i c h e l i n , 1838) ; 
W r i g h i & K e n n e d y , p . 6 1 . p i . 3 . f i g s . 5 . 7. 8 . I 3: l e x i - f i g s . 2b . 
i ( w i t h a d d i t i o n a l s y n o n y m y ) . 

Type - The ho lotype by monotypy is the original 
or Miche l in . 1838. p. 101, pi. 12. f ig. 9, from the Gault 
of Aube. The precise local i ty was not stated by 
Michel in , but appears most l ikely to have been Gaty, 
in the c o m m u n e of Gerodol . The spec imen has not 
been traced. The f igure sugges t s it is pyrit ised, and it 
may have decayed . D e s t o m e s ( 1 9 7 9 ) has noted lhat in 
Aube pyritic nuclei of the spcc i e s are most frequent 
in the c lays of the L. lyelli S u b z o n e of the / / . ( / / . ) 
dentatus Zone . 

Discussion - D. (D.) latidorsatum is frequent in 
the fauna of the Banc des Lombards at Cass i s , and 
also occurs in the si l ly g lauconi t i c marls above . Most 
undelormed e x a m p l e s are compressed lo only s l ight ly 
depressed. See Wiedmann & Dieni ( 1 9 6 8 ) for a full 
revis ion of this spec ies . 

Occurrence - Middle Albian to Upper Cenomanian, 
wide ly distributed, e spec ia l l y in Tethyan regions , 
a l though extending north to southern England, and 
south to Madagascar and Zululand. 

Subfami ly Puzos i inae Spath, 1922a 

Genus Puzosia Bayle , 1878 
Subgenus Puzosia Bayle , 1878 

Type species. Ammonites plamdalits J. de C. Sowerby. 
1827. p. I 34. pi.570, fig. 5, non Schlotheim, 1820. p.59. = 
Ammonites mayorianus d'Orbigny. 1841, p.267, pi.79. figs. 
I -3. Wrighi & Kennedy (1984. p.54) clarify the name of the 
type spccies. 
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Puzosia (Puzosia) mayoriana (d 'Orbigny . 1841) 
PI.2. f i g s . 10-12. 18: P1.5, f igs . 1-9 

1827 Ammonites planulatus J. tie C . S o w e r b y . p . 5 9 7 . p i . 5 7 0 . fil;. 
5 {/ion S c h l o t h c i m . 1820. p . 5 9 ) . 

1841 Ammonites mayoriantts d ' O r b i g n y , p . 2 6 7 . p i . 7 9 . f i g s . 1-3 . 
1 9 4 0 Puzosia mayoriana d ' O r b i g n y . s p . s . s i r . : l - ab re . p . 2 2 0 , p i . 5 . 

f i g s . 15 -16 : i c x t - f i g . 29. 
1984 Puzosia (Puzosia) mayoriana ( d ' O r b i g n y . 1841 I: W r i g h i & 

K e n n e d y , p . 5 5 , p i . 3 . l i p s . I . 2. 4 . 6 . 9 - 1 2 : p l . 4 . f i g s . I . 2. 5-
7: l ex i - l ' igs . l a . b; 2c, h . m: 3 n - r : 4 a - e ( w i t h fu l l s y n o n y m y ) . 

1985 Puzosia (Puzosia) i f . sithplttnuiala ( S e h l i i l e r . 1871) ; I n u n c I 
iV: S e y e d - E m a n i , p . 9 1 . 

1987 Puzosia (Puzosia) mayoriana ( d ' O r b i g n y . I 84 I) ; C o o p e r Si 
K e n n e d y . p . I 0 6 . f i g s . 1 -7 . 9 . 10. 

Lectotype - By the subsequent des ignat ion of 
Wrighi & Wright ( 1 9 5 1 . p .35): BMNII C 9 3 8 1 , from 
the Lower Chalk of Hamsey near Lewes , Sussex . This 
s p e c i m e n was des ignated lec totype oI' planulatus of 
J. de C". Sowerby for which d 'Orbigny proposed 
mayoriantts as rep lacement name. See Wright & 
Kennedy . 1984. p .56 for c lar i f icat ion. 

Discussion - P. (P. ) mayoriana is a common species 
in the Banc des Lombards at Cass is , a lso occurring al 
the base of the Gres du Chateau according to Fabre-
T a x y & T h o m e l ( 1 9 6 4 ) . T h i s l o c a l i t y y i e l d e d 
d ' O r b i g n y ' s f igured material of the spec ie s , and his 
original s p e c i m e n s are shown in PI.5, f igs . 1-4. The 
avai lable material ranges from j u v e n i l e s (PI.2. f igs . 
11. 12) to septate macroconch phragmocones up lo 
170 mm diameter (PI.5. rigs. 8. 9; O U M K Z 1 6 1 7 9 ) . A 
full account o f the range of variation shown by this 
spec ie s , and d i f f e r e n c e s from others referred to the 
subgenus is g iven by Wright & Kennedy ( 1 9 8 4 , p .87) 
and Cooper & Kennedy ( 1 9 8 7 , p. 106). 

Occurrence - Upper Albian to Upper Cenomanian . 
In the Cenomanian there are records from many parts 
of Europe. Afr ica , southern India and Japan. 

Superl'amily Hopl i taccaea H. Douv i l l e , 1890 
Subfami ly Hopl i t inae H. D o u v i l l e , 1890 

Genus Hyphoplites Spath. 1922b 
Type species. By original designation: Ammonites fahatus 
Mantell. 1822, p.l 17. pi.21. figs. 6, 12. 

Hyphoplites curvatus curvatus (Mante l l . 1822) 
PI.6. f igs . 11-13 

1822 Ammonites curvatus M a n l e l l . 1822 . p . l 18. p i . 2 1 , f i g . 18. 
1984 Hyphoplites curvatus eurvalus ( M a n t e l l , 1822) ; W r i g h t & 

K e n n e d y , p . 7 1 . p i . 7 , f i g s . 1 . 5 . 6, 8 - 1 0 ; p i , 8 . f i g s . 2, 4, 8, 10, 
12, 14; t e x t - f i g s . 61-1: 9l'-h ( w i t h fu l l s y n o n y m y ) . 

1985 Hyphoplites curvatus ( M a n l e l l , 1822) ; I m m e l & S e y e d -
l i m a m i . p . 9 3 . p l . l . f i g . 8. 

Holotype - By monotypy B M N H 5 7 3 9 . from the 
Lower Cenomanian Chalk Marl of Hamsey , near 
L e w e s , Sussex , the original of Manle l l . 1 822 , p. 1 18. 
PI.21. f ig . 18. 

Description - I have seen only one s p e c i m e n from 
C a s s i s , an adul l m i c r o c o n c h in i h e M a r s e i l l e 
Co l l ec t ions , some 34 mm in diameter. Co i l ing is 
moderately involute , with nearly 60% of the previous 
whorl covered , the umbi l i cus smal l , compr i s ing 26% 
of the diameter, deep, with a vertical umbil ical wall 
and narrowly rounded umbil ical shoulder . The whorl 
sect ion is compres sed , with a whorl breadth to height 
ratio of 0.7 I. the Hanks convergent , the ventrolateral 
shoulders broadly rounded, the venter tabulate, with 
a prominent s iphonal groove . The innermost whor ls 
are smooth to a diameter ol' 3 mm. the later whorls 
show a characterist ic ornament of bunches of 3 - 4 
inner flank ribs forming the handles to a s ingle curved, 
blade- l ike outer flank part of ihe s i ck le - shaped ribs. 
There are small inner ventrolateral tuberc les l inked 
by a pair of ribs to an outer ventrolateral c lavus on the 
earlier parts of the body chamber, but the laler parts 
show simple s icklc-shaped ribs with occas ional double 
inner flank ribs only . 

Discussion - D i f f e r e n c e s from other s u b s p e c i e s of 
11. fahatus, and other spec i e s of Hyphoplites are 
ful ly rev iewed by Wright & Kennedy ( 1 9 8 4 ) . 

Occurrence - The s u b s p e c i e s ranges throughout 
the Lower Cenomanian . Il occurs w idely in southern 
England, from D e v o n . Dorset and Somerset to Kent 
and the Chil lerns. In France it is known from the 
Boulonnais and Haute Normandie to Cass is ( B o u c h e s -
du-Rhone ). 

Hyphoplites curvatus (Mante l l , 1822) 
arausionensis (Hebert & Munier-Chalmas . 1875) 

1875 Ammonites arausionensis l l e b e r t & M u n i e r - C h a l m a s . p . l 15 
{pars), p l . 4 . f i g . 5 o n l y . 

1940 Hyphoplites a l l . arausionensis H e b e r t & M u n i e r - C h a l m a s 
s p . : F a b r e . p . 2 1 7 . p i . 5 . l ig . 13. 

1984 Hyphoplites curvatus arausionensis ( l l e b e r l i t M u n i e r -
C h a l m a s . 1875) : W r i g h i & K e n n e d y , p . 7 2 , p i . 8 . f i g s . I , 6, 7 . 
10. 1 1 , 1 3 . 15. 16; p i . 1 9 . f i g s . 1 -14 : t e x t - f i g s . 71-n: 8 d : 9 c . j , 
I. in (wi th fu l l s y n o n y m y ) . 

1985 Hyphoplites arausionensis arausionensis ( H e b e r l A: M u n i e r -
C h a l m a s . 1875) : I m m e l & S e y e d - E m a m i . p . 9 2 . p l . l . f i g . 5. 

1985 Hyphoplites arausionensis crassofalcatus ( S e i n e no v. 1899) ; 
I m m e l & S e y e d - E m a m i . p . 9 2 . p l . l . f i g . 6. 

1985 Hyphoplites arausionensis horridus W r i g h i & W r i g h i . 1949; 
I m m e l & S e y e d - E m a m i , p . 9 3 . p l . l . f i g . 7 . 

Lectotype - The original of Hebert & Munier-
C h a l m a s . 1875 . P l .4 , l i g . 5 . by the s u b s e q u e n t 
des ignat ion of Wrighi & Wright, 1949, p .491 , an 
unregistered spec imen in the Sorbonne Co l l ec t i o ns , 
now in the Universite .Pierre et Marie Curie, Paris. It 
is from Gace , Orne, France. 

Discussion - The spec imen f igured by Fabre ( 1 9 4 0 . 
pi .5 . f ig . 13) in ihe c o l l e c t i o n s at Grenoble was not 
located during the present study. 

Occurrence - This s u b s p e c i e s ranges throughout 
the Lower Cenomanian and has a wide geographic 
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r a n g e , f r o m D e v o n to K e n t a n d the C h i l t e r n s in 
s o u t h e r n E n g l a n d t o t h e B o u l o n n a i s , N o r m a n d i e , 
S a r t h e , M a i n e a n d P r o v e n c e in F r a n c e . T r a n s c a s p i a 
a n d K o p e t - D a g in t he U S S R , a n d I r a n n o r t h of (he 
Z a g r o s . 

F a m i l y S c h l o e n b a c h i i d a c P a r o n a & B o n a r e l l i , 1 8 9 7 

G e n u s Schloenbachia N e u m a y r . 1 8 7 5 
Txpe species. By the subsequent des igna t ion of H. Douvi l le . 
1 8 9 0 ( p . 2 9 0 ) : Ammonites various J . S o w c r b y , 1 8 1 7 , p. I 6 9 , 
pi. 176. 

Discussion - Schloenbachia is a c h a r a c t c r i s t i c a l l y 
B o r e a l g e n u s f o r m i n g o v e r 9 5 % of t h e f a u n a at 
h o r i z o n s in t h e L o w e r a n d M i d d l e C e n o m a n i a n of t h e 
A n g l o - P a r i s B a s i n a n d n o r t h w a r d s to G r e e n l a n d . F a b r e 
(1 9 4 0 , p . 2 I 9 ) r e c o r d e d a s p e c i m e n o f the g e n u s f r o m 
C a s s i s t h a t w a s in t h e G r e n o b l e C o l l e c t i o n s w h i c h I 
h a v e b e e n u n a b l e to t r a c e , a n d c a n n o t , t h e r e f o r e , 
c o n f i r m t h e r e c o r d . T h e r e a r e s p e c i m e n s in s e v e r a l 
c o l l e c t i o n s l a b e l l e d ' C a s s i s " , b u t a l l , b y t h e i r 
p r e s e r v a t i o n , a r e f r o m the l i m e s t o n e - s h a l e s e q u e n c e s 
of t h e A l p e s - M a r i t i m e s to t he n o r t h . 

F a m i l y E n g o n o c e r a t i d a e H y a t t , 1900 

G e n u s Neolobites F i s h e r , 1 8 8 2 
Txpe species. Ammonites vibrayeututs d ' O r b i g n y . 1 8 4 1 . 

p.322, pi .96, f igs. 1-3. 

Neolobites vibrayeamts ( d ' O r b i g n y . 1 8 4 1 ) 
P I . 6 , f i g . 14 

1X41 A m m o n i t e s v i b r a y e a n u s d ' O r b i g n y , p .322 , p l .96 . f igs . 
1-3. 

noil 1889 N e o l o b i t e s v i b r a y e a n u s Heron, p. 16, pi. 1 8. l igs . 1. 2. 
noil 1903 N e o l o b i t e s pcroni l lya t l , p .179 . 
noil 1907 Neolobi tes peroni Hyatt : Pervinquiere . p.208. pi.8. fig. 1. 
noil 1907 N e o l o b i t e s l-'ourlani P e r v i n q u i e r e . p . 2 0 9 , p i .8 , f igs . 2. 

1981 N e o l o b i t e s v i b r a y e a n u s ( d ' O r b i g n y . 1X41): Kennedy & 
JLiignel, p .23 , f igs . 3a-c : 4a -b : 5: 6a (with add i t iona l 
s y n o n y m y ). 

1989 N e o l o b i t e s v i b r a y e a n u s ( d ' O r b i g n y . 1841): Liiger & 
Gri i sehke , p .366 . p i .39 . f ig. 3: t ex t - f ig . 5 (with addi t iona l 
s y n o n y m y ) . 

Type - H o l o t y p e , b y m o n o t y p y , is n o . 1 8 9 6 . 2 7 in 
t h e c o l l e c t i o n s of t h e M u s e u m N a t i o n a l d ' H i s l o i r e 
N a t u r e l l e , P a r i s , t h e o r i g i n a l of d ' O r b i g n y , 1 8 4 1 , 
p l . 9 6 , f i g s . 1 - 3 ( s e e K e n n e d y & J u i g n e t , 1 9 8 1 , f i g s . 
3 a - c , 6 a ) . 

Description - T h e C a s s i s s p e c i m e n i s , by i ts 
p r e s e r v a t i o n , f r o m t h e g l a u c o n i t i c m a r l s a b o v e t h e 
B a n c d e s L o m b a r d s . It is a c r u s h e d i n t e r n a l m o u l d 
145 m m in d i a m e t e r a n d is an a d u l t w i t h ha l f a w h o r l 
o f b o d y c h a m b e r ; t h e r e a r e t r a c e s o f p o w d e r y 
a r a g o n i t i c s h e l l . C o i l i n g is v e r y i n v o l u t e , w i t h o v e r 
9 0 % of t h e p r e v i o u s w h o r l b e i n g c o v e r e d , a l t h o u g h 

the u m b i l i c a l s e a m of t h e b o d y c h a m b e r e g r e s s e s 
m a r k e d l y . T h e u m b i l i c u s is v e r y s h a l l o w , w i t h a l o w . 
r o u n d e d u m b i l i c a l w a l l . T h e w h o r l s e c t i o n is v e r y 
c o m p r e s s e d , a l t h o u g h t h i s h a s b e e n a c c e n t u a t e d b y 
p o s t - m o r t e m c r u s h i n g . T h e f l a n k s a r e f e e b l y c o n v e x , 
t h e v e n t r o l a t e r a l s h o u l d e r s s h a r p , t h e v e n t e r n a r r o w 
a n d t a b u l a t e , a l t h o u g h s e e m i n g l y r o u n d i n g s o m e w h a t 
on t h e a d u l t b o d y c h a m b e r . T h e p h r a g m o c o n e b e a r s 
10 p r i m a r y r i b s o n t h e h a l f w h o r l p r e s e r v e d . T h e y 
a r i s e as b r o a d , w e a k s w e l l i n g s o n t h e u m b i l i c a l w a l l , 
s t r e n g t h e n i n g t o ( h e m i d - f l a n k , a n d s l i g h t l y 
p r o r s i r a d i a t e , w h e r e t h e y b r a n c h i n t o t w o o r t h r e e 
s e c o n d a r y r i b s w h i c h f l e x b a c k w a r d a n d a r e f e e b l y 
c o n c a v e , as a r c o c c a s i o n a l s h o r l i n t e r c a l a t e d r i b s . O n 
t h e b o d y c h a m b e r t h e r e a r e 16 p r i m a r y r i b s t ha t a r e 
m u c h n a r r o w e r t h a n t h e i n t e r s p a c e s , of v a r i a b l e 
s t r e n g t h , a r i s i n g a t t h e u m b i l i c a l s e a m , a n d 
s t r e n g t h e n i n g a c r o s s t h e f l a n k w h e r e t h e y a r e 
p r o r s i r a d i a t e a n d f e e b l y f l e x e d , b r o a d e n i n g s l i g h t l y 
t o w a r d s t h e v e n t e r . T h e s u t u r e is i n c o m p l e t e l y 
e x p o s e d , w i t h s ix s a d d l e s d i s c e r n i b l e . 

Discussion - K e n n e d y & J u i g n e t ( 1 9 8 1 ) i n c l u d e d 
Neolobites peroni H y a t t , 1 9 0 3 (p . 179) (= Neolobites 
vibrayeanus o f P e r o n (1 8 8 9 , p. 16, p i . 18, f i g s . 1, 2 ) in 
t h e s y n o n y m y of N. vibrayeanus. I s u b s e q u e n t l y 
e x a m i n e d t h e h o l o t y p e of peroni in t he c o l l e c t i o n s of 
t h e M u s e u m N a t i o n a l d ' H i s l o i r e N a l u r e l l e in P a r i s as 
w e l l as n e w l y c o l l e c t e d s p e c i m e n s f r o m t h e l o w e r 
U p p e r C e n o m a n i a n of C e n t r a l T u n i s i a . T h e s e s h o w it 
to be d i s t i n c t e n o u g h , w i t h w i d e l y s e p a r a t e d c o a r s e 
u m b i l i c a l b u l g e s a n d n u m e r o u s , r e l a t i v e l y c o a r s e o u t e r 
f l a n k r i b s t ha i t e r m i n a t e in p e r s i s t e n t v e n t r a l c l a v i . 
L u g e r & G r o s c h k e ( 1 9 8 9 , p . 3 6 6 , p i . 3 8 , f i g s . 4 - 6 ; t e x t -
f i g s . 13d, e) h a v e d e s c r i b e d , a s Neolobites s p . , w h a t 
t h e y b e l i e v e t o be a m o r e e v o l u t e s p e c i e s w i t h 
r e l a t i v e l y s p a r s e a n d c o a r s e i n n e r f l a n k r i b s . T h e i r 
b e s t s p e c i m e n ( p i . 3 8 , f i g . 4 ) s h o w s e x c c n t r i c c o i l i n g 
of t h e a d u l t b o d y c h a m b e r a n d h a s U = 1 2 % b e t w e e n 
d i a m e t e r s of 3 8 a n d 1 15 m m v e r s u s an e s t i m a t e d 9 % 
in t h e h o l o t y p e o f vibrayeanus a n d an e s t i m a t e d 2 0 % 
in t h e p r e s e n t s p e c i m e n . Neolobites fourtaui 
P e r v i n q u i e r e , 1 9 0 7 . m a y be t he c o r r e c t n a m e f o r t h e 
E g y p t i a n f o r m . 

Occurrence - U p p e r C e n o m a n i a n o f T o u r a i n e , 
P r o v e n c e ( C a s s i s ) , n o r t h e r n S p a i n , P o r t u g a l . M o r o c c o 
a n d t h e S a h a r a , e a s t t h r o u g h A l g e r i a a n d T u n i s i a to 
E g y p t , I s r a e l . L e b a n o n , S a u d i A r a b i a a n d O m a n , as 
w e l l a s P e r u a n d B o l i v i a . 

S u p e r f a m i l y A c a n t h o c e r a t a c e a e d e G r o s s o u v r e , 1 8 9 4 
F a m i l y F o r b e s i c e r a t i d a e W r i g h t , 1 9 5 2 

G e n u s Forbesiceras K o s s m a t , 1 8 9 7 
Type species. By the subsequent des igna t ion of Dicncr , 
I 9 2 5 . p . 1 8 0 : Ammonites largitliertianus d ' O r b i g n y , 1 8 4 1 , 
p .320 . p i .95 . 
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Forbesiceras largilliertianum (d 'Orbigny . 1841) 
PI.2, l igs . 19. 20; Pl.fi, f igs . 1-4* 

1841 Ammonites largilliertianus d ' O r b i g n y , p . 3 2 0 , p i . 9 5 . 
1940 Forbesiceras Largilliertianum d'Orbigny sp.; Fabre. p.221. 

p i . 6 . f i g . 9 . 
1984 Forbesiceras largilliertianum ( d ' O r b i g n y , 1 8 4 1 ) : W r i g h l & 

K e n n e d y , p . 8 9 , p i . 1 1, f i g s . 2 -6 ; pi . 12, f i g s . 1 - 3 , 9 ; p i . 16, f i g . 
2; l e x l - f i g s . 12a- l ; 13u-s; I 4 a - h ( w i t h f u l l s y n o n y m y ) . 

1985 Forbesiceras largilliertiununi ( d ' O r b i g n y , 1841) ; Imnie l & 
S e y e d - F m a m i , p . 9 7 . p i . 3 , f ig . 5. 

Lectotype - By the subsequent des ignat ion of 
Wright & Kennedy , 1984, p.90; the fragment from 
the Rouen Fossi l Bed, Cote Ste. Catherine, Rouen, 
S e i n e - M a r i t i m e , F r a n c e , f i g u r e d by W r i g h l & 
Kennedy , 1984, t ex t - f ig . 12d. e . in the d 'Orbigny 
Col lec t ion , housed in the Museum National d 'His lo ire 
Naiurel le , Paris, no. 6120a , 

Discussion - This w e l l - k n o w n spec ie s is c o m m o n 
in the Banc des Lombards, and inc ludes fragments up 
to 120 mm diameter (PI.6, f igs . I, 2). A full account 
of this spec i e s , and of features d i s t inguish ing it from 
others referred to the genus is g iven by Wrighl & 
Kennedy ( 1 9 8 4 ) , to w h o m reference should be made. 
It is only l ikely to be confused with Forbesiceras 
beaumontianum (d 'Orbigny. I 84 1) (p .328 , pi .98, f igs. 
I, 2; sec revis ion in Wrighl & Kennedy, 1984, p .91, 
pi. I 2, f igs . 7 .8; pi. 13. f ig. 1; t ex t - f igs . 15a-c; 16a-f. 
with full s y n o n y m y ) , from which it d i f fers in having 
a narrower venter and a very compressed , rather than 
e l l ip t ica l whorl s ec t ion , as wel l as in detai ls of 
ornament. 

Occurrence - This spec i e s ranges throughout the 
Lower and Middle Cenomanian . It occurs wide ly if 
rarely in western Europe, with records from D e v o n , 
Dorset , Somerse t , Wiltshire , Hampshire, the Isle of 
Wight , S u s s e x and Kent in England. It occurs wide ly 
in France from the Boulonnais to Sarthe and Provence , 
northern Spain, Cress ier in Switzer land, the Germany 
Federal Republ ic , the USSR east to the Carpathians, 
north Afr ica . Zululand. Madagascar and southern 
India. 

Forbesiceras chevillei (Pictet & Rencvier , 1866) 
PI.6, f igs . 5. 9, 10 

1866 Ammonites chevillei P ie le l & R e n e v i e r . p. 102. p i . 4 , f i g . 2. 
1984 Forbesiceras chevillei ( P i e l e t & R e n e v i e r . 1866) ; W r i g l u & 

K e n n e d y , p . 9 3 . p i . I 3 . f i g . 2; pi . 15. f i g s . I . 2; l e x l - l i g . 17 
( w i t h fu l l s y n o n y m y ) . 

1985 Forbesiceras sculptum C r i c k . 1907; In imel & S e y e d - E n i a m i . 
p . 9 7 , p i . 3 . f i g . 4 . 

Holotype - By m onotypy , the original of Pictet & 
R e n e v i e r , 1 8 6 6 , p i . 4 , f i g . 2, from the ' c o u c h e 
m o y e n n e ' al Chev i l l e . Valais . Switzer land, housed in 
the Musee G e o l o g i q u e de Lausanne ( M G L 3 4 0 2 ) . 

Discussion - The ho lo type is a worn phosphat ic 
fragment only . Co i l ing is very involute , with a l iny 

umbi l icus . The whorl sect ion is h ighly c o m p r e s s e d 
with broadly rounded f lanks and a narrow, f lat tened 
venter: the whorl breadth to height ratio is 0 . 4 5 
approximate ly . There are traces of f ine prorsiradiate 
ribs on the inner flank and small rounded tubercles at 
mid- f lank. These g ive rise lo groups of flat broad ribs 
lhat strengthen on the outer flank and terminate in 
long, low ventral c lav i . T h e s e are l inked over the 
venter by up to six f ine transverse r iblets with 
additional riblets in the interspaces . A l though only a 
fragment, the ho lotype s h o w s wel l the d i s t inct ive 
ornament that l inks it to the e x t e n s i v e suite of Engl i sh 
spec imens described by Wrighl & Kennedy ( 1 9 8 4 ) . 
This has been a neg lec ted s p e c i e s and no less than 
f ive other names have been g iven lo it by other 
authors. The material from Cass i s mainly c o m p r i s e s 
coarse ly-r ibbed fragments (PI.6, f igs . 9, 10), but a 
cast of a larger spec imen (PI.6, f ig . 5) is a near-
comple te adult microconch . 

Occurrence - Lower Cenomanian when prec i se ly 
dated. The spec ies is known from Switzerland, Sussex , 
the Isle of Wight and Devon in England, Cass i s in 
France. Niger ia , Madagascar. Spain. Zululand (South 
Afr ica) and Turkmenia in the U S S R . 

Family Acanthoceral idae de Grossouvre , 1894 
Subfami ly Mantel l icerat inae Hyatt, 1903 

Genus Mantelliceras Hyatt, 1903 
Type species. By original designation; Ammonites mantelli 
J. Sowerby. 1814. p.199 (ICZN specific name no. 1634). 

Mantelliceras mantelli (J. Sowerby , 1814) 
PI.7, f igs . 1, 2, 9 

1814 Ammonites manlclli i. S o w e r b y , p . l 19. p i . 5 5 . l o w e r f i g u r e 
o n l y . 

1822 Ammonites mantelli var . tuberculatus M a n l e l l , p . l 14. 
1903 Mantelliceras intlianense H v a l l . p . l 15. 
1963 Mantelliceras (MantellicerasI laticostution R e n / , p . l 107. 

p i . 3 . f i g . 2. 
1964 Mantelliceras mantelli J . S o w . ; C o l l i g n o n , p . 2 7 . p i . 3 2 3 . f i g . 

1436; p . 6 6 . p i . 3 3 7 . f i g s . 1 5 0 6 - 1 5 0 8 ; p . 6 8 , p i . 3 3 8 . f i g s . 1 5 0 9 . 
1510 (va r . percostata). 

1964 Mantelliceras tuberculatum M a n l . ; C o l l i g n o n , p . 2 7 , p i . 3 2 3 , 
f ig . 1437; p . 6 8 . p i . 3 3 8 , f ig . 1511 (va r . umbilicuta): p . 5 1 2 . 
p i . 3 3 9 . f i g s . 1513 . 1514. 1515 . 1516 , 1517 ( v a r . pinguis). 

1964 Mantelliceras ampakabense C o l l i g n o n , p . 7 4 . p l . 3 4 1 . f i g . 
1528 . 

1964 Mantelliceras isovokyense C o l l i g n o n . p . 7 6 . p i . 3 4 2 . f i g s . 
1529 . 1530. 

1964 Mantelliceras betiokyense C o l l i g n o n , p . 7 8 . p i . 3 4 3 , f i g s . 
1531 . 1532. 

1964 Mantelliceras alternatis C o l l i g n o n . p . 9 7 , p i . 3 5 1 . f i g . 1557 . 
1972 Mantelliceras (Neomantelliceras) zeilleri T h o m e l , p . 4 4 , 

p i . 1 3 , Tigs. 1 -4 . 
1983 Mantelliceras mantelli (J . S o w e r b y ) . S z a s z . p , 2 4 3 . p i . 5 . f i g . 

3; p i . 6 . f i g s . 2 . 3; p i . 1 2 . f i g s . 1. 2; p i . 1 9 . f i g . 5. 
1984 Mantelliceras mantelli ( J . S o w e r b y . 1 8 1 4 ) ; W r i g h l & 

K e n n e d y , p . 9 9 . pi . 16. f i g . 5; p i . 1 7 . f i g s . 1, 3; p i . 1 8 . f i g s . 1-
3 ; p i . 19. f i g s . 1 -6 ; p l . 2 l . f i g s . 2 . 4 ; p i . 2 4 , f i g . 3; p i . 3 6 . t i g . 
1: l e x l - f i g s . 2 0 a - d ; 2 6 a . c . e ( w i t h lu l l s y n o n y m y ) . 

2 2 2 



1 9 8 5 Mantelliceras mantelli (J . S o w e r b y . I 8 1-1); I m m e l & S e y e d -
E m a m i . p . 9 9 . p l . 4 , l ig . 5. 

1985 Mantelliceras tuberculatum ( M a n t e l l , 1822) : I m m e l & S e y e d -
E m a m i . p . 9 9 . p l . 4 . t'ig. 4 . 

1986 Mantelliceras mantelli (J . S o w e r b y I: K e n n e d y . J u i g n e t & 
W r i g h t , p . 2 2 . l i e s . 2a . 4 a - g . l ( )d-e . 2.1a. b . I'. 

Lectotype - By ihe subsequent des ignat ion of 
Kennedy , 1971, p.52: B M N H 4 3 9 4 0 a from the L o w e r 
Cenomanian Chalk Marl of Ringmer near L e w e s , 
Sussex (= J. Sowerby , 1814, p i .55 , lower figure only) . 

Discussion - This s p e c i e s is frequent in the Banc 
des L o m b a r d s at C a s s i s , and may occur in the 
conglomerate al the base of bed 3. the Gres du Chateau. 
Al l s p e c i m e n s are either fragmentary or juven i l e . 

The s y n o n y m y g i v e s ihe most important forms 
regarded as be long ing to this spec ies ; see Wrighi & 
Kennedy . 1984, p .99 for additional detai ls . Juveni les 
of M. mantelli are characterised by a po lygonal whorl 
s e c t i o n wi th 3 2 - 4 0 ribs per w h o r l , a l t ernat ing 
irregularly long and short. The long ribs have umbilical 
and lateral tubercles and inner and outer ventrolateral 
c l a v i . T h e short ribs all bear inner and outer 
ventrolaterals whi le a f e w of the longer ones have the 
lateral tubercle as we l l . Microconchs of the spec i e s 
are adult at 6 0 mm; macroconchs are known to be up 
to 150 mm in diameter. Lateral and inner ventrolateral 
tubercles disappear on the adult body chamber, whi le 
the outer ventrolaterals dec l ine or disappear to g ive a 
rounding venter. 

Wright & Kennedy ( 1 9 8 4 , p .99) outl ine the reasons 
for regarding the spec i e s and variet ies l isted in the 
s y n o n y m y as inseparable from M. mantelli. The 
spec ies is easi ly dist inguished from M. lymense (Spath, 
1926a), M. co u I on i (d 'Orbigny , 1850) and M. saxbii 
(Sharpe, 1857) . which are general ly compressed and 
typica l ly lack lateral tubercles . M. picteti Hyatt, 1903 
has a s imilar style of ribbing and luberculat ion but 
the whorl sec t ion is quadrate and compressed , with 
ratherdistant ribbing at maturity. M. cantianum Spath. 
1926a is very inf lated with a whorl sec t ion that 
expands rapidly during d e v e l o p m e n t , has a broad 
venter with strong ribs and feeble outer ventrolateral 
tubercles , inner ventrolateral tubercles that are lost 
early in ontogeny and strong lateral tubercles l inked 
to a weak umbil ical bulla by a strong rib. 

Occurrence - The s p e c i e s is c o m m o n e s t in the 
l ower two thirds of the Lower Cenomanian and is 
on ly rarely found above . It ranges from England to 
northern Ireland (a doubtful record), the Boulonnai s . 
Haute Normandie , Sarthe, Maine , the Argonne , Isere 
and south to Cass i s ( B o u c h e s du Rhone) in France 
and the remainder of western Europe, the U S S R , 
North Afr ica , Madagascar and southern India. 

Mantelliceras cantianum Spath, 1926a 
PI.8. f igs . 10, 11 

1926a M a n t e l l i c e r a s c a n t i a n u m S p a t h . p . 8 2 . 
196.1 C a l y c o c e r a s s o u a i l l o n e n s e R e n z . p . l I I I . p i . 6 . f i g . I. 
196-1 M a n t e l l i c e r a s c a n t i a n u m S p a t h : C o l l i g n o n . p . 8 0 . pi . .144. 

f i g . 1532 : ' . 'fig. 1533 ( v a r . u n i l u b e r c u l a t a ) : noil f i g . 15.14 
(va r . a b r u p t a ) . 

1964 M a n t e l l i c e r a s g e y e r i C o l l i g n o n . p . 9 9 . p i . 3 5 2 . l ig . 1560 . 
1972 M a n t e l l i c e r a s ( B u n h u r y i c e r a s ) m o u l i n e n s e T h o m e l . p . 4 7 , 

pi, 14. f i g s . 3 -5 . 
1983 M a n t e l l i c e r a s c a n t i a n u m S p a t h : S z a s z , p . 2 4 4 , p i . 5 , l ig , 4; 

p i . 6 . f i g s . 4 . 5: pi. 13. f i g s . 2 - 4 ; p i . 16. f i g . 2: PI. I 7 . f i g . 2. 
1984 M a n t e l l i c e r a s c a n t i a n u m S p a t h , 1926; W r i g h t & K e n n e d y , 

p . 103. p l . l 7 . f ig . 2: p i . 2 0 . f i g . 3 : p i . 2 1 , f i g . 3: p i . 2 4 . f i g s . 1. 
2. 4 - 6 : p i . 2 5 . l i e s . I 6 : p i . 2 6 . f i g s . I . 2 . 4 . 5; t e x t - f i g s . 2 5 a : 
2 7 e - n . j- l ( w i t h fu l l s y n o n y m y I. 

1984 M a n t e l l i c e r a s c a n t i a n u m S p a t h : K a p l a n . K e l l e r & 
W i e d m a n n . p i . 3 . f i g . 4 . 

1985 M a n t e l l i c e r a s c a n t i a n u m S p a t h ; I m m e l & S e y e d - E m a m i , 
p . lOO, p l . 4 , f i g . 4. 

I 9 8 6 M a n t e l l i c e r a s c a n t i a n u m S p a t h ; K e n n e d y , Ju igne t & W r i g h i . 
p . 3 1 . f i g s . 2 b - e ; 6 a - c : 7; Ka-c; I 6 i - j : 18a-e ; 2()c-f . 

Holotype - By original des ignat ion . B M N H 3 6 8 3 4 , 
from the Lower Cenomanian Chalk Marl of Dover , 
Kent, paratype B M N H C 5 0 2 7 is from the same unit at 
Lewes , Sussex . They were f igured by Sharpe, 1857 
(pi .18 , f igs . 1, 2). 

Discussion - Juveni les of this spec ie s are general ly 
inflated and expand rapidly. The ribs are coarse . 28-
36 per whorl , alternately long and short. The long ribs 
bear a strong umbil ical bulla and even stronger inner 
lateral tubercle, l inked by a strong rib thai persists to 
Ihe beg inning of Ihe adull body chamber. Both long 
and short ribs bear inner ventrolateral tubercles that 
dec l ine and disappear in middle growth and outer 
ventrolateral tubercles that persist to the beg inning of 
ihe adult body chamber. The present material inc ludes 
an incomple te adult macroconch 115 mm in diameter 
that has an atypical ly weak umbi l ica l bulla. 

Of o t h e r s p e c i e s f o u n d al C a s s i s , o n l y 
Mantelliceras mantelli is l ikely to be confused with 
M. cantianum, but the mass ive , depressed , rapidly 
expanding whorls with prominent umbi l ico- lateral 
tuberculation of the latter are d is t inct ive . 

Occurrence - The spec ie s ranges throughout the 
Lower Cenomanian in western Europe, a l though it is 
rare in the upper third of the substage . In England it 
is w i d e s p r e a d f rom N o r f o l k s o u t h and s o u l h -
wes lwards , a l so occurring in northern Ireland. It a l so 
occurs in the Boulonnais , Haute Normandie , Sarthe, 
Maine, the Argonne . Isere south to Cass i s ( B o u c h e s -
du-Rhone) in France where it occurs both in Bed 3, 
the Gres du Chateau, and the s u c c e e d i n g Banc des 
L o m b a r d s , in S w i t z e r l a n d , in L l e i d a in S p a i n . 
Roumania , Iran, Madagascar and Japan. 
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Mantelliceras saxbii (Sharpe, 1857) 
PI.7. f ig. 11; PI.8, f ig . 7 

1857 Ammonites saxbii S h a r p e . p . 4 5 . p i . 2 0 . f i g . 3. 
1862 Ammonites martimpreyi C o q u a n d . p. 172, pi. I. f igs. 7, 8. 
1925 Mantelliceras ventnorense D i c n e r , p. 170. 
1925 J M a n t e l l i c e r a s subcostatum S p a t h , p. 197, 
1 9 2 6 a Mantelliceras batheri S p a t h . p . 4 3 1 . pars. 
1 9 4 0 Mantelliceras ventnorense D i c n e r : F a h r e . p . 2 3 6 . p i . 8 . 

f i g . 8. 
'! 1 9 4 0 Mantelliceras c f . vicinale S l o l i c z k a s p . : F a h r e . p . 2 3 8 . 

1963 Calycoceras planum R e n z , p . l 111, p i . 5 , f ig . 2. 
1964 Mantelliceras liyattiforme C o l l i g n o n , p .7 I , p i . 3 4 0 , f i g s . 

1 5 2 1 - 1 5 2 4 . 
1964 Mantelliceras biroi C o l l i g n o n . p . 8 4 , p i . 3 4 6 . f i g s . 1 5 4 0 . 

1541 ; p i . 3 5 1 . f i g . 1 5 4 0 . 
1964 Mantelliceras agrawali C o l l i g n o n , p . 8 6 . p i . 3 4 7 , f i g s . 

1542 , 1543 , 
1964 Mantelliceras agrawali v a r . concava C o l l i g n o n , p . 8 6 . 

p i . 3 4 7 . f i g . 1544 . 
1964 Mantelliceras agrawali va r . celsa C o l l i g n o n . p . 8 7 . 

p i . 3 4 7 . f i g . 1545 . 
1964 Mantelliceras spissum C o l l i g n o n , p . 9 0 , p i . 3 4 8 , f i g s . 

1 5 4 9 , 1550 . 
1964 Mantelliceras divarication C o l l i g n o n . p . 9 7 , p i . 3 5 1 , 

f i g . 1 5 5 6 . 
1966 Mantelliceras (Couloniceras) roqueti B u s n a r d o , p . 2 2 4 , 

p i . 1 2 . f i g . 5; p i . 1 4 , f i g . 1. 
hum 1972 Mantelliceras saxbii paucicostatum T h o m e l , p . 2 0 , p i . I, 

f ig- 7. 
1972 Mantelliceras (Couloniceras) couloni tourretlense 

T h o m e l . p . 29 . p l .3 , f igs . 4 -9 . 
1983 Mantelliceras saxbii ( S h a r p e ) : Szasz . p .245 , p i .6 , f ig . 6: 

'. 'pi.7. f ig . 3, 4; '.'pi.9, l ig , I : '.'pi. 10, f ig . I: '.'pi. 18, f ig . 4, 
1984 Mantelliceras saxbii ( S h a r p e ) : K a p l a n . K e l l e r & 

W i e d m a n n . p l .3 , f i g . 3. 
1984 Mantelliceras saxbii ( S h a r p e , 1857) : Wr igh t & K e n n e d y , 

p. 121, p i . 23 . f ig . 4; p i . 32 . f igs . I -3 : p l . 3 3 . f igs . 1-4: p l .34 , 
f i g s . 1-4: p i .35 , f i g s . 1-5; p i .36 , f igs . 2, 3; p i .39 , f ig . I; 
t ex t - f ig s . 2 5 b - d , i; 26b ; 28 l-p (wi th fu l l s y n o n y m y ) . 

non 1985 Mantelliceras saxbii ( S h a r p e , 1 8 5 7 ) ; I m m e l & S e y e d -
E m a m i , p . 102 , p i . 6 , f i g . 5 . 

1985 Submantelliceras wooldridgei ( Y o u n g , 1 9 5 8 ) : I m m e l 
& S e y e d - E m a m i , p . 9 8 , p l . 4 , f i g s . 1 -3 . 

1985 Mantelliceras cressierense R e n z , 1 9 6 3 ; I m m e l & 
S e y e d - E m a m i , p . 1 0 1 , p l . 4 , f i g . 8. 

1986 Mantelliceras saxbii ( S h a r p e ) : K e n n e d y . J u i g n e t & 
W r i g h t , p . 4 3 . f i g s . I c : 2d : 9 : l i e : 1 4 h - c : I 6 a - d . g - h . k-
I: 1 7 a - d : I 9 a - c . 

Lectotype - By the subsequent des ignat ion of 
Wright & Wright. 1951, p .38 is no. 7 7 6 3 in the 
c o l l e c t i o n s of the British G e o l o g i c a l Survey , the 
original o f Sharpe. 1857, p i .20 , f ig . 3. 

Discussion - This spec i e s is descr ibed in detail by 
Kennedy & Hancock ( 1 9 7 1 ) , Juignet & Kennedy 
( 1 9 7 6 ) and Wrighi & Kennedy ( 1 9 8 4 ) . The early 
whorls , which are compressed , dense ly ribbed, and 
g e n e r a l l y l a c k a l a t e r a l t u b e r c l e , are e a s i l y 
dist inguished from those of M. mantelli, M. cantianum. 
M. lytnense, M. picteti and M. dixoni. M. couloni is 
more d i f f i cu l t to separate when young , but general ly 
has coarser inner ventrolateral tubercles and, in middle 
growth, prominent ventral clavi that increase in s ize 
through o n t o g e n y , rather than dec l in ing , as in the 
present spec ies . The Cass is material includes juveni les 

( P I . 7 , f i g . 12) and a f i n e a d u l t m a c r o c o n c h 
phragmocone , prev ious ly il lustrated by Fabre ( 1 9 4 0 , 
pi .8, f ig . 8). 

Occurrence - Mantelliceras saxbii r a n g e s 
throughout the Lower Cenomanian , but is c o m m o n 
only in the middle of the substage , being represented 
by rather stout forms in the lower part of its range and 
by dense ly and f l e x u o u s l y ribbed forms in the upper 
part. At Cass i s it occurs in Bed 3, the Gres du Chateau, 
and in the o v e r l y i n g Banc des Lombards . It is 
widespread in southern England, ihe Bou lonna i s , 
Haute Normandie , Maine, Sarthe and Provence in 
France and also in the Germanics , northern Spain, 
Switzer land, Poland, Roumania , Bulgaria, the S o v i e t 
Union , Iran north of the Zagros , north Afr ica , A n g o l a , 
South Afr ica and Madagascar. 

Mantelliceras lymense (Spath, 1926a) 
PI.7, f i g s . 3, 4, 10, 11; Pl . l 1, f i g . 2 

1 8 2 2 Ammonites Mantelli v a r . costata M a n l e l l . p . 2 8 9 ( p a r s ) . 
p i . 2 1 , f i g . 9 , non p i . 2 2 . f i g . I (= M. saxbii). 

1 9 2 6 a Mantelliceras batlieri S p a t h , p . 4 3 1 (pars). 
1926a Eucaiycoceras lymense S p a t h , p . 4 2 7 , 4 3 1 . 
1940 Mantelliceras Martimpreyi C o q u a n d s p . : F a b r e , p . 2 3 5 . p i . 8 , 

f ig . 6 . 
1983 Mantelliceras costatum ( M a n l e l l ) . S z a s z . p . 2 4 5 . p i . 10. f i g . 

3 : p l . l 1. fig. I; p i . 1 4 . f i g . 1. 
1984 Mantelliceras lymense ( S p a t h , 1926) ; W r i g h t & K e n n e d y , 

p . 1 0 2 , p i . 1 0 , f ig , 9 , p i . 2 2 , f i g s . 1 -6 ; p i . 2 3 , f i g s . 1 -3 ; p i . 3 1 , 
f i g s . 1. 2 : p i . 3 6 , f i g . 4 ; t e x t - f i g s . 19. 2 4 a . b; 2 6 d : 2 8 f - j . 

1985 Mantelliceras tliomeli C o l l i g n o n . 1964 : I m m e l & S e y e d -
E m a m i . p. 102 , p i . 5 . f i g . 3. 

1985 Mantelliceras costatum ( M a n l e l l , 1822) : I m m e l & S e y e d -
F.mumi, p . 1 0 2 , p i , 5 . f i g . 2. 

1986 Mantelliceras lymense ( S p a t h ) ; K e n n e d y , J u i g n e t & W r i g h i , 
p . 2 7 . f i g s . 5 a - f : 6 d - e : 1 6 e - f . 

Lectotype - By the subsequent des igna t ion of 
Wright & Kennedy , 1984, p. 102, the original of 
Pervinquiere , 1907, pi. 16, f ig . 15, an unregistered 
spec imen in the Sorbonne C o l l e c t i o n s , now in the 
Univers i te Pierre et Marie Curie, Paris, and from 
north of Bargou, Tunis ia . 

Discussion - M. lymense is the correct name for 
more famil iar M. costatum (Mante l l , 1922) , a junior 
primary homonym of Ammonites costatus Sch lo lhe im, 
1820, p .68 . It is eas i ly d i s t inguishable from all other 
Mantelliceras spec ies by its combinat ion of an inflated 
whorl sect ion and ribs with umbil ical bul lae and 
outer ventrolateral tubercles only beyond diameters 
of 25 mm. Very small s p e c i m e n s may have an inner 
ventrolateral tubercle, but the spec i e s never d e v e l o p s 
a lateral tubercle. This spec i e s is c o m m o n at Cass i s , 
the present material inc luding a magn i f i cen t aduli 
macroconch just over 130 mm in diameter (PI.7, f i g s . 
1 0 , 1 2 ) . 

Occurrence - This spec i e s ranges throughout the 
Lower Cenomanian . It is recorded from southern 
England from D e v o n to Kent and Cambridgeshire; 
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the B o u l o n n a i s , H a u t e N o r m a n d i e , Sa r t he , M a i n e , 
the A r g o n n e and Isere sou th to C a s s i s ( B o u c h e s - d u -
R h o n e ) in F r a n c e , G e r m a n y , I ran , A l g e r i a , T u n i s i a 
and M a d a g a s c a r . 

G e n u s Sharpeiceras Hya t t , 1 903 
Type species. By o r ig ina l d e s i g n a t i o n : Ammonites 
laticlavius S h a r p e . I K 5 5 , p . 3 1 , p i . 14 , f i g . I . 

Sharpeiceras laticlavium ( S h a r p e , 1855) 

1 8 5 5 Ammonites laticlavitts S h a r p e , p .3 I, pi. 14, f i g . 1. 
1984 Sharpeiceras laticlavium ( S h a r p e . 1855) : W r i g h t & K e n n e d y , 

p . 127 , p i . 4 1 . f i g . 4 ; t e x t - f i g s . 2 9 . 3 0 . 3 4 a ( w i t h f u l l 
s y n o n y m y ) . 

Holotype - By m o n o t y p y : N o . 7 7 5 5 in t h e 
c o l l e c t i o n s of the Br i t i sh G e o l o g i c a l S u r v e y , f r o m 
the L o w e r C h a l k of B o n c h u r c h , Is le of W i g h t , the 
o r ig ina l of S h a r p e , 1855, p i . 14 , f ig . 1. 

Discussion - T h i s r eco rd is ba sed on a s ing le 
s p e c i m e n in e x c e s s of 100 rmn in d i a m e t e r seen in the 
basa l c o n g l o m e r a t e of the G r e s du C h a t e a u , on ly a 
f r a g m e n t of w h i c h I w a s ab le to co l lec t ( O U M K Z 
16107) . T h e d i s t i n c t i v e f e a t u r e s of th is s p e c i e s are 
the c o m p r e s s e d , h igh r e c t a n g u l a r w h o r l s wi th f a c e t e d 
v e n t r o l a t e r a l s h o u l d e r s and d e n s e r ibs wi th u m b i l i c a l , 
l a t e ra l , i nne r and o u t e r v e n t r o l a t e r a l t u b e r c l e s ; a fu l l 
a c c o u n t of the s p e c i e s and d i s c u s s i o n of d i f f e r e n c e s 
f r o m o t h e r s r e f e r r e d to the g e n u s is g iven by W r i g h t 
& K e n n e d y ( 1 9 8 4 ) . 

Occurrence - T h e h o l o t y p e is f r o m the L o w e r 
C e n o m a n i a n of B o n c h u r c h , Is le of W i g h t . E n g l i s h 
s p e c i m e n s s e e m to c o m e f r o m a l i t t le way a b o v e the 
base of the C e n o m a n i a n . T h e s p e c i e s a l so o c c u r s at 
C a s s i s in s o u t h - e a s t F r a n c e , I r a n , M a d a g a s c a r , 
Z u l u l a n d ( S o u t h A f r i c a ) and , p e r h a p s , R o u m a n i a . 

I n c e r t a e Sed i s 

"Mantelliceras" corroyi F a b r e , 1940 
PI.8, f i g s . 5, 6 

1940 Mantelliceras corroyi F a b r e , p . 2 3 7 , p i . 7 , f i g s . 5, 6. 
1972 Mantelliceras ( P s e i t d o m a n t e l l i e e r a s ) corroyi F a b r e , 1940: 

T h o m e l , p . 3 6 . 

Type - L e c t o t y p e , he re d e s i g n a t e d , is the o r ig ina l 
of F a b r e , 1940, p .237 , p i .7 . f igs . 5, 6, l abe l led as 
b e i n g f r o m the B a n c des L o m b a r d s , but no t in the 
t yp i ca l f e r r u g i n o u s p r e s e r v a t i o n of this l eve l , and 
p e r h a p s f r o m s o m e o t h e r h o r i z o n . 

Description - T h e l e c t o t y p e is a c o m p o s i t e m o u l d 
in g rey m i c r i t i c l i m e s t o n e . C o i l i n g is very e v o l u t e , 
a p p r o a c h i n g s e r p e n t i c o n e , wi th a very b road , s h a l l o w 
u m b i l i c u s c o m p r i s i n g 43%' of the d i a m e t e r . T h e whor l 
s e c t i o n is c o m p r e s s e d , the g r ea t e s t b r e a d t h b e l o w 
m i d - f l a n k , wi th a cos ta l w h o r l b r ead th to he igh t ra t io 
of 0 .73 . T h e u m b i l i c a l s eam is m a r k e d l y u n d e r c u t , the 

u m b i l i c a l wa l l f l a t t e n e d , t he u m b i l i c a l s h o u l d e r 
n a r r o w l y r o u n d e d . T h e w h o r l s i d e s a re b r o a d l y 
r o u n d e d in i n t e r cos t a l s ec t i on and m e r g e wi th a 
n a r r o w l y a r c h e d v e n t e r . T h e c o s t a l s e c t i o n h a s 
f l a t t e n e d , c o n v e r g e n t f l a n k s , f a c e t e d v e n t r o l a t e r a l 
s h o u l d e r s and a m a r k e d l y c o n c a v e v e n t e r . T h e r e a re 
an e s t i m a t e d 16 r ibs on the last half w h o r l . All a r i se 
at the umbi l i ca l s eam, the g rea t m a j o r i t y s t r e n g t h e n i n g 
into s t r ong , s h a r p u m b i l i c o l a t e r a l b u l l a e . T h e y are 
s t r ong , s t r a igh t and p r o r s i r a d i a t e a c r o s s the f l a n k s , 
w h e r e t h e y a r c s e p a r a t e d by s o m e w h a t w i d e r 
i n t e r s p a c e s . All r ibs b e a r a s m a l l c o n i c a l i n n e r 
v e n t r o l a t e r a l t ube rc l e that g i v e s r i se to a b r o a d , f l a t -
t o p p e d s p a t u l a - l i k e rib that l inks to s t r o n g , h igh o u t e r 
v e n t r o l a t e r a l c lav i tha t r ise h igh a b o v e the v e n t e r to 
p r o d u c e the su lcus that cha rac t e r i s e s the cos ta l s ec t ion , 
and a c r o s s w h i c h they are l inked by a s t r o n g , b road 
r ib . T h e s u t u r e s are not v i s i b l e . 

Discussion - T h e p r e s e r v a t i o n of the l e c t o t y p e is 
qu i t e un l i ke thai of o t h e r s p e c i m e n s f r o m the B a n c 
des L o m b a r d s , wh i l e the e v o l u t e c o i l i n g , c o a r s e , 
s i m p l e r i b s w i t h u m b i l i c a l , i n n e r a n d o u t e r 
v e n t r o l a t e r a l t u b e r c l e s s e p a r a t e it f r o m all o t h e r 
M a n t e l l i c e r a t i n a e k n o w n to m e ; I s t r o n g l y s u s p e c t it 
to be a L o w e r C r e t a c e o u s a n c y l o c e r a t i d , a l l i ed to 
Camerciceras D e l a n o y , 1990, and not f r o m C a s s i s . 

S u b f a m i l y A c a n t h o c e r a t i n a c de G r o s s o u v r e , 1894 

G e n u s Acanthoceras N e u m a y r , 1875 
Type species. By the subsequent des igna t ion of de 
G r o s s o u v r e . 1894, p .27: Ammonites rhotomagensis 
Brongniart. 1822. p.83. 391. pi.6, fig. 2. 

Acanthoceras rhotomagense ( B r o n g n i a r t , 1822) 
PI.7, f igs . 5, 6; PI .8, f i g s . 8, 9; pi . 10, f igs . 5, 6 

1822 Ammonites rhotomagensis D e f r . p p . 8 3 , 3 9 1 , p i .6 , f ig . 
2, 

non 1940 Acanthoceras rhotomagense D e f r a n e e s p . : F a b r e , 
p . 2 3 2 , p i .8 , I'igs. 3 -4 . 

1940 Acanthoceras liippocasiamttn S o w e r b y s p . : F a b r e , 
p . 2 3 2 , p i .5 , I'igs. 10-1 1: t e x t - f i g . 35 . 

? 1940 Acanthoceras cf. sitbflexuosiiin Spa lh ; Fabre , p .233 . 
1980 Acanthoceras (Acanthoceras) rhotomagense 

rhotomagense B r o n g n i a r l (1 8 2 2 ) : M a r c i n o w s k i , p . 3 0 5 , 
pi . 17. f ig . 1: pi . 18, f i g s . 1 -2 . 

1984 Acanthoceras rhotomagense (B rongn ia r t . 1822); Wr igh l 
& K e n n e d y , p. 156, p l .42, f ig . 8; p l .44 , I'igs. 1-1 1; p l .45 , 
Tigs. 1-5; pl .46, f igs . 1-4, 6: p l .47 , f igs . 1, 2; p l .48 , f igs . 1. 
2; p i .49 , f igs . I, 5, 6; t ex t - l igs . 47 -54 : 63 f - j ; 64a , b; 65a -
d, k; 66a , f. g, j : 67a-g ; 68: 69 (with ful l s y n o n y m y ) . 

Lectotype - By the s u b s e q u e n t d e s i g n a t i o n of R. 
D o u v i l l e , 1912. p .238 ; the o r ig ina l of B r o n g n i a r t , 
1822, p i .6 , f i g . 2, now p r e s e r v e d in the S o r b o n n e 
C o l l e c t i o n s , h o u s e d in the U n i v e r s i t e P i e r r e et M a r i e 
Cur i e , Pa r i s . 

Discussion - W r i g h t & K e n n e d y (1 984 ) p r o v i d e an 
e x t e n s i v e d i s c u s s i o n and m a n y i l l u s t r a t i o n s of th i s 
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i m p o r t a n t and h i g h l y v a r i a b l e s p e c i e s , w h i c h is 
f r e q u e n t in the f a u n a of the Banc des L o m b a r d s at 
C a s s i s . T h e o r i g i n a l of F a b r e ' s Acanthoceras 
rhotomagense ( 1 9 4 0 , p i .8 , f i g s . 3. 4) is. in my v i e w , 
a j u v e n i l e Calycoceras (Newboldiceras) asiaticum 
( s ee b e l o w ; P I .7 , f i g s . 7, 8 ) . Fler Acanthoceras 
hippocastanum ( 1 9 4 0 , p i .5 , f igs . 10-11; t e x t - f i g . 35) 
is an A. rhotomagense: hippocastanum o l ' S o w e r b y is 
a Calycoceras (Proeucalycoceras) ( W r i g h t & 
K e n n e d y , 1990) . 

Occurrence - Acanthoceras rhotomagense is 
c o m m o n o n l y in the l o w e r ha l f of the M i d d l e 
C e n o m a n i a n , the rhotomagense Z o n e . It occu r s wide ly 
in s o u t h e r n and e a s t e r n E n g l a n d , a c r o s s F r a n c e f r o m 
the B o u l o n n a i s to P r o v e n c e , in n o r t h e r n S p a i n , 
G e r m a n y . S w i t z e r l a n d , P o l a n d , D a g h e s t a n in the 
C a u c a s u s , C r i m e a , N o r t h A f r i c a and Peru . 

Acanthoceras jukesbrownei ( S p a t h , 1926b) 
PI .9 . f igs . I I . 12 

19261) P r o t a c a n i h o c e r a s j u k e s b r o w n e i Spa l l ) , p . 8 2 . 
1972 A c a n t h o c e r a s ( A c a n t h o c e r a s ) r o l o i n a g e n s e r o l o m a g e n s e 

( B r o n g n i a r l ) ; T h o m e l , p . 1 3 1 [ p a r s | . p i . 5 5 . f i g . 1: p i . 5 9 ; 
p i . 6 0 . f i g s . 1-3 ; n o n p i . 5 4 . f i g s . 5 - 1 0 ; p i . 5 5 . f i g s . 7, 8 . 

1972 A c a n t h o c e r a s ( A c a n t h o c e r a s ) c f . r o t o m a g e n s e 
r o l o m a g e n s e ( B r o n g n i a r l ) ( f o r m e 1); T h o m e l , p . 133, p l . 5 8 . 
f i g s . 4 - 6 . 

1972 A c a n t h o c e r a s c f . r o t o m a g e n s e r o t o m a g e n s e ( B r o n g n i a r l ) 
( f o r m e 2) ; T h o m e l , p . 133 . p i . 5 8 , f i g s . 1 -3 . 

1972 A c a n t h o c e r a s ( A c a n t h o c e r a s ) r o t o m a g e n s e p o r t h a u l l i 
T h o m e l , p . I 3 5 . p l . 6 1 . f i g s . 1. 2 . 

1972 A c a n t h o c e r a s ( A c a n t h o c e r a s ) r o t o m a g e n s e l a i e c o s t a i u m 
T h o m e l . p . 136 . p i . 5 4 , f i g s . 3 . 4 ; p l . 5 5 . f i g s . 2 . 5 . 6; p i . 5 7 , 
f i g s . 1, 2, 8 . 9; p i . 6 7 , f i g s . 3, 4 , 7 - 9 . 

1972 A c a n t h o c e r a s ( A c a n t h o c e r a s ) sp .a t ' f . r o l o m a g e n s e 
h i t e c o s t a m m T h o m e l , p . 137. 

7 1972 A c a n t h o c e r a s ( A c a n l h o c e r a s ) r o t o m a g e n s e rassuITI 
T h o m e l , p . 138. p l . 5 5 , f i g s . 3 , 4 ; p i . 5 6 , f i g s . 1, 2; p i . 5 7 . 
f i g s . 3 - 7 ; p i . 6 7 . f i g s . 5 . 6 . 

1 9 7 2 A c a n t h o c e r a s ( A c a n t h o c e r a s ) r o l o m a g e n s e a r m a t u m 
T h o m e l . p . 139 . p i . 6 2 . f i g s . 4 - 6 ; p i . 6 3 ; p i . 6 4 , Tigs. 1, 2; 
p i . 6 5 ; p i . 6 7 . f i g s . 1, 2 . 

1972 A c a n l h o c e r a s ( A c a n l h o c e r a s ) p r o c o s l a l u m T h o m e l , p . 140. 
p i . 6 6 ; p i . 7 1 . f i g . 1. 

7 1972 A c a n t h o c e r a s ( A c a n t h o c e r a s ) r o e m e r i T h o m e l , p . 1 5 1 , 
p i . 7 0 , f i g s . 6 , 7. 

1984 A c a n t h o c e r a s j u k e s b r o w n e i ( S p a t h , 1 9 2 6 a ) ; W r i g h t & 
K e n n e d y , p . 191, p l . 4 9 . f i g s . 2 - 4 ; p i . 5 0 . f i g s . 1-5 ; p l . 5 l . 
f i g s . 1-7 ; t e x t - f i g s . 5 5 - 6 2 : 6 4 c ; 6 5 e , f, h - j , I, m ; 6 6 c ; 6 7 h - q . 

Holotype - By m o n o t y p y B M N H 5 0 1 6 2 , the 
o r i g i n a l of S h a r p e , 1857, p. 17, f ig . 2, f r o m the M i d d l e 
C e n o m a n i a n C h a l k B a s e m e n t Bed of M a n O ' W a r 
C o v e , D o r s e t . 

Discussion - T h e on ly r e p r e s e n t a t i v e of this spec i e s 
k n o w n f r o m C a s s i s (PI .9 , f i g s . 11, 12) is a w h o l l y 
s e p t a t e c o m p o s i t e m o u l d , by its p r e s e r v a t i o n f r o m the 
c o n c r e t i o n s of B e d 5 of my sec t i on ( T e x t - f i g . 2), 
a b o v e the B a n c des L o m b a r d s . It is 90 m m in d i a m e t e r , 
t h e u m b i l i c a l r a t i o b e i n g 0 . 3 , the u m b i l i c u s of 
m o d e r a t e d e p t h , wi th a b r o a d l y r o u n d e d wal l and 
m o r e n a r r o w l y r o u n d e d s h o u l d e r . T h e whor l s ec t ion 

is s l i gh t ly d e p r e s s e d p o l y g o n a l - t r a p e z o i d a l in cos ta l 
s e c t i o n , with the g r e a t e s t b r e a d t h at the u m b i l i c a l 
bu l l ae . P r i m a r y r ib s . 7 - 8 per hal f w h o r l , a r i s e at the 
u m b i l i c a l s e a m , and s t r e n g t h e n into s t r o n g c o n i c a l to 
f eeb ly bu l l a t e u m b i l i c a l t u b e r c l e s that g i v e r ise to 
c o a r s e , p r o r s i r a d i a t e p r i m a r y r ibs , wi th o n e or t w o 
s h o r t e r r ibs i n t e r c a l a t i n g b e t w e e n to g i v e a total of 
a p p r o x i m a t e l y I 2 r ibs per hal f w h o r l al the u m b i l i c a l 
s h o u l d e r . All r ibs bea r s t r o n g c o n i c a l inne r , and 
c l a v a t e o u t e r v e n t r o l a t e r a l and s i p h o n a l t u b e r c l e s . 

T h e p e r s i s t e n c e of s e c o n d a r y r i b s to t h e 
m a x i m u m p r e s e r v e d d i a m e t e r s h o w s th is s p e c i m e n to 
be an Acanthoceras jukesbrownei r a t h e r t han A. 
rhotomagense; see W r i g h i & K e n n e d y ( 1 9 8 7 ) f o r a 
ful l d i s c u s s i o n of th is s p e c i e s . 

Occurrence - Acanthoceras jukesbrownei is 
c o m m o n in the e p o n y m o u s z o n e f r o m the B a s e m e n t 
B e d s of the C h a l k in sou th wes t E n g l a n d t h r o u g h the 
s o u t h - e a s t to Ken t . It is a l so k n o w n f r o m the s a m e 
ho r i zon in the B o u l o n n a i s . H a u t e N o r m a n d i e , S a r t h e 
and P r o v e n c c in F r a n c e . G e r m a n y , P o l a n d and the 
K o p e t Dag in the T u r k m e n i a . 

G e n u s Cunningtoniceras C o l l i g n o n , 1937 
Type species. By o r ig ina l d e s i g n a t i o n : Ammonites 
cunningtoni Sharpe, 1855. p.35. pi. 13, fig. 4. 

Cunningtoniceras cunningtoni ( S h a r p e , 1855) 

1 8 5 5 Ammonites cunningtoni S h a r p e , p . 3 5 , p i . I 5 , f i g . 2 . 
1987 Cunningtoniceras cunningtoni ( S h a r p e . 1 8 5 5 ) ; W r i g h t & 

K e n n e d y , p. 196 . p i . 5 2 , f i g . 2 ; p i . 5 3 , f i g . 4 : t e x t - f i g s . 7 6 - 7 8 
( w i t h f u l l s y n o n y m y ) . 

Holotype - By m o n o t y p y , B M N H 8 8 7 0 4 , f r o m the 
L o w e r C h a l k of U p t o n S c u d a m o r e . W i l t s h i r e , 
E n g l a n d , the o r ig ina l of S h a r p e 1 8 5 5 , p . 3 5 , p I . 1 5 , f i g . 
2. 

Discussion - T h e Cunningtoniceras cunningtoni 
of F a b r e ( 1 9 4 0 . p . 2 3 4 , p i .8 , f i g . 5) is s h o w n he re as 
PI .9 , f igs . 6, 10; it is he re r e f e r r e d to C. inerme 
( P e r v i n q u i e r e , 1907) , and d e s c r i b e d b e l o w . I n s t e a d , 
the spec i e s is r e p r e s e n t e d al C a s s i s by a p o o r f r a g m e n t 
o n l y , f r o m the B a n c des L o m b a r d s ( O U M K Z 16178) . 
T h i s has a m a x i m u m p r e s e r v e d whor l h e i g h t of 34 
m m , and a v e r y d e p r e s s e d whor l s e c t i o n , w i th a whor l 
b r e a d t h to he igh t r a t i o of 1.67, the c o i l i n g e v o l u t e , 
with the inner v e n t r o l a t e r a l s p i n e s of the p r e v i o u s 
whor l b e i n g h o u s e d in n o t c h e s in the u m b i l i c a l wal l 
of the s u c c e e d i n g w h o r l . T h e u m b i l i c u s is d e e p , the 
u m b i l i c a l wal l ve ry b r o a d l y r o u n d e d . T h e i n t e r c o s t a l 
whor l sec t ion is r e n i f o r m , the cos ta l sec t ion p o l y g o n a l . 
T h e r e are s t rong u m b i l i c a l b u l l a e tha t g ive r i se lo 
c o a r s e , s t r a igh t , p r o r s i r a d i a t e r ibs that w e a k e n at 
m i d - f l a n k , t h e r e a f t e r s t r e n g t h e n i n g in to s t r o n g inne r 
and ou te r v e n t r o l a t e r a l t u b e r c l e s , b o r n e on a m a r k e d 
f l a re on ihe r ib . T h e r ibs w e a k e n m a r k e d l y o v e r the 
ven t e r , but l i t t le de ta i l of o r n a m e n t s u r v i v e s on the 
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o u t e r w h o r l , a l t h o u g h the d o r s u m s h o w s the m u l t i p l e 
v e n t r a l r i b b i n g c h a r a c t e r i s t i c of the s p e c i e s . 

C. cunningtoni is e a s i l y s e p a r a t e d f r o m the C. 
inerme ( P e r v i n q u i e r e , 1907 ) w h i c h a l s o o c c u r in the 
p r e s e n t c o l l e c t i o n s . T h e s e h a v e a m o r e q u a d r a t e w h o r l 
s e c t i o n , l o w e r e x p a n s i o n ra te , m o r e n u m e r o u s p r i m a r y 
r ibs , up to 2 0 p e r w h o r l , l e ss e x a g g e r a t e d v e n t r o l a t e r a l 
t u b e r c u l a t i o n and m o r e n u m e r o u s v e n t r a l r i b l e t s and 
s i p h o n a l t u b e r c l e s . 

Occurrence - W h e r e p r e c i s e l y d a t e d th i s s p e c i e s 
c h a r a c t e r i s e s the l o w e r pa r t of the Acanthoceras 
rhotomagense Z o n e , the Turrilites costal us S u b z o n e . 
It is k n o w n f r o m D e v o n , W i l t s h i r e and K e n t in 
E n g l a n d , t he A l p e s - M a r i t i m e s in F r a n c e , L l e i d a , 
S p a i n , S w i t z e r l a n d , n o r t h e r n I r an , the U S S R , T u n i s i a . 
M o r o c c o , N i g e r i a , s o u t h e r n Ind i a , M a d a g a s c a r , J a p a n , 
n o r t h e r n A u s t r a l i a , N e w G u i n e a a n d , p e r h a p s . 
C o l o r a d o a n d N e w M e x i c o in the U S A . 

Cunningtoniceras inerme ( P e r v i n q u i e r e , 1907) 
PI .9 , f i g s . 6 , 10 

1907 Acanthoceras cunningtoni va r . inermis P e r v i n q u i e r e , p . 2 7 7 . 
1940 Cunningtoniceras cunningtoni S h a r p e .sp.; F a b r e , p . 2 3 4 , 

p i . 8 . 1'ig. 5 . 
1971 Euotnphaloceras inerme ( P e r v i n q u i e r e ) ; K e n n e d y , p . 9 4 . 

p i . 5 9 , f ig , 6; p1.61, f ig . 1; p i . 6 2 . f i g . 1: p i . 64 , f ig . 1. 
1972 Acanthoceras (Acanthoceras) sowerhyi T h o m e l , p . 1 4 7 

(pars), noil p i . 7 9 . f i g s . 8 - 1 0 . 
1972 Acanthoceras vergonsense T h o m e l . p . 1 5 8 . p i . 78 , f igs . 2-4 ; 

non p i . 7 9 , f i g s . 5 - 7 . 
1984 Euomphaloceras inerme ( P e r v i n q u i e r e ) ; K a p l a n , K e l l e r & 

W i e d m a n n , p i . 5 . f i g . 6. 
1985 Euomphaloceras inerme ( P e r v i n q u i e r e , 1907) ; Zabor . sk i , 

p . 4 0 . f i g . 4 4 . 
1987 Cunningtoniceras inerme ( P e r v i n q u i e r e . 1907) ; W r i g h t & 

K e n n e d y , p. 194. p i . 5 2 . f i g . I; p i . 5 3 , f i g . 6; t e x t - f i g s . 74 . 75, 
79 ( w i t h f u l l s y n o n y m y ) . 

Holotype - By m o n o t y p y , G S M G e o l . S o c . 
C o l l e c t i o n n o . 7 7 5 4 . f r o m the L o w e r C h a l k of L e w e s , 
S u s s e x , t he o r i g i n a l of S h a r p e . 1855 , p . 3 4 . p i . 1 5 , f i g . 
1. 

Discussion - T h i s s p e c i e s is r a r e in the B a n c des 
L o m b a r d s at C a s s i s . T h e bes t s p e c i m e n is the o r i g i n a l 
of F a b r e ( 1 9 4 0 , p i . 8 , f i g . 5; see P I .9 , f i g s . 6, 10), a 
w h o l l y s e p t a t e f r a g m e n t 7 6 . 5 m m in d i a m e t e r , the 
u m b i l i c u s c o m p r i s i n g 3 7 % of the d i a m e t e r ; the w h o r l 
b r e a d t h to h e i g h t r a t i o is 1 .26. T h e u m b i l i c u s is of 
m o d e r a t e d e p t h , w i t h a b r o a d l y r o u n d e d wal l and 
m o r e n a r r o w l y r o u n d e d u m b i l i c a l s h o u l d e r . T h e r e a re 
7 u m b i l i c a l b u l l a e on the las t h a l f w h o r l , w h i c h g i v e 
r i se to s t r o n g , d i s t a n t p r i m a r y r ib s w i t h c o n i c a l i nne r , 
a n d f e e b l y c l a v a t e o u t e r v e n t r o l a t e r a l t u b e r c l e s . T h e s e 
l a t t e r a re l i n k e d a c r o s s t he v e n t e r by p a i r s of r i b s wi th 
t r a n s v e r s e l y e l o n g a t e d s i p h o n a l t u b e r c l e s . T h e r e are 
a l s o o c c a s i o n a l i n t e r c a l a t e d v e n t r a l r ibs w i t h s i p h o n a l 
t u b e r c l e s o n l y . 

W r i g h t & K e n n e d y ( 1 9 8 7 ) o u t l i n e d i f f e r e n c e s 
b e t w e e n Cunningtoniceras inerme and o t h e r s p e c i e s 

r e f e r r e d to the g e n u s . 
Occurrence - W h e r e p r e c i s e l y d a t e d th i s s p e c i e s 

c h a r a c t e r i s e s the l o w e r pa r t of the Acanthoceras 
rhotomagense Z o n e , the l o w e r pa r t of the Turrilites 
costatus S u b z o n e . T h e g e o g r a p h i c d i s t r i b u t i o n 
i n c l u d e s S u r r e y , S u s s e x , W i l t s h i r e and B e d f o r d s h i r e 
in E n g l a n d , S a r t h e a n d P r o v e n c e in F r a n c e , 
S w i t z e r l a n d , G e r m a n y , T e x a s and J a p a n . 

G e n u s and S u b g e n u s Calyeoceras ( C a l y c o c e r a s ) 
H y a t t , 1900 

Type species. By designation under the Plenary Powers 
(ICZN Opinion no. 557) Ammonites navictthtris Mantell , 
1822, p. 198, pi.22, fig. 5 (ICZN Specif ic name No. 1633). 

Calycoceras (Calycoceras) sp . 
PI .9 , f i g s . 4 , 5; PI. 10, f i g . 4 

Discussion - C r u s h e d Calycoceras (Calycoceras) 
o c c u r in the g l a u c o n i t i c m a r l s of b e d s 1 3 - 1 9 . a b o v e 
the B a n c d e s L o m b a r d s at C a s s i s , and f i e l d r e c o r d s 
s u g g e s t they e x t e n d t h r o u g h m o r e than 20 m of s e c t i o n . 
J u v e n i l e s (PI .9 , f ig . 4) s h o w a l t e r n a t e l y l o n g a n d 
shor t r i b s wi th s t r o n g i n n e r v e n t r o l a t e r a l s p i n e s a n d 
s m a l l e r o u t e r v e n t r o l a t e r a l a n d s i p h o n a l t u b e r c l e s 
tha t e f f a c e at a r e l a t i v e l y s m a l l d i a m e t e r (P I .9 , f i g . 5 ) . 
R a t h e r b e t t e r p r e s e r v e d a re m i d d l e g r o w t h s t a g e s 
wi th c r o w d e d p r i m a r y and i n t e r c a l a t e d r ibs , the f o r m e r 
wi th s t r o n g b u l l a e , the v e n t r o l a t e r a l t u b e r c u l a t i o n 
s o m e w h a t s u b d u e d . T h e s e s p e c i m e n s a r c p r o b a b l y C. 
(C. ) naviculare ( M a n t e l l , 1 822 ) ( see r e v i s i o n in W r i g h t 
& K e n n e d y , 1990 , p . 2 3 6 , p i . 6 1 , f ig . 1; p i . 6 2 , f i g s . 1-
6; p i . 6 3 , f i g s . 1 -3 ; t e x t - f i g s . 8 8 e , i; 8 9 d ; 1 10c) , bu t a re 
loo p o o r f o r c o n f i d e n t s p e c i f i c d e t e r m i n a t i o n . 

S u b g e n u s Calycoceras (Newboldiceras) T h o m e l , 
1972 

Type species. B y o r i g i n a l d e s i g n a t i o n Acanthoceras 
newbokli Kossmat , 1897. p.5(112), which, as shown by 
Wright & Kennedy (1990, p.239), is a junior synonym of 
Acanthoceras rhotomagense v a r . asiaticnm J i m b o . 1 8 9 4 , 

p.177, pi.20. fig. I. 

Calycoceras (Newboldiceras) asiaticum asiaticum 
( J i m b o , 1894 ) 

PI .7 , figs. 7 , 8; P I .8 , f i g s . 1, 2 

1865 Ammonites Rotomagensis D e f r a n c e ; S t o l i c z k a , p . 6 6 (pars). 
i n c l u d i n g typicus ( p . 6 8 ) (pars) and va r . subcompressiis 
( p . 6 8 ) . p l . 3 4 , f i g s . 3, 4; p i . 3 5 , f i g . 1; p i . 3 6 . f i g . 1; p i . 3 7 , f i g s . 
1 , 2 . 

1894 Acanthoceras rhotomagense va r . asiatica J i m b o , p. 177, 
p i . 2 0 , f ig . I. 

I 897 Acanthoceras Newholdi n . sp . ( T y p i s c h e f o r m ) K o s s m a t , p .5 
( 1 12). pi . I ( 1 2 ) . f i g s . 2 . 3; p i .3 ( 1 4 ) . f i g . 2. 

1940 Eucalyeoceras newholdi K o s s m a t ; F a b r e , p . 2 2 6 (purs), non 
pi .7 , f i g s . 1. 2; t e x t - f i g . 33 . 

1940 Acanthoceras rhotomagense D e f r a n c e sp . ; F a b r e , p . 2 3 2 
(pars), p i .8 . f i g s . 3, 4 . 

1972 Newboldiceras (Newboldiceras) newboldi ( K o s s m a t ) ; 
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T h o m e l , p. 106 {pars), p i . 4 0 . I igs . 1 -3 : non p i . 3 4 . f i g s . 1 -3 ; 
p i . 3 8 . f i g s . I . 2: p i . 3 9 . f i g s . 1-3; p l .4 I: ? p l . 4 2 . f i g s . 3 . 4 . 

1 9 9 0 Calycoceras (Newboldiceras) asiaticum asiaticum W r i g h t 
& K e n n e d y , p . 2 3 9 , p i . 5 8 , f i g . I; p i . 6 4 , f i g s . 1 . 2 : p i . 6 5 . f i g s . 
1 -3 , 5, 7; p i . 7 2 . f i g . 3; t e x t - f i g s . 8 7 a - c ; 8 8 f , j : 891": 97 ; 98 
( w i t h fu l l s y n o n y m y ) . 

Type - The ho lotype by monotypy is the original 
o f J i m b o , 1 8 9 4 . p i . 2 0 , f i g . 1. n o . 1 - 1 0 5 in the 
C o l l e c t i o n s of the G e o l o g i c a l Ins t i tu te . T o k y o 
Univers i ty , from the Middle Cenomanian Trigonia 
Sandstone of the Ikushumbets , Hokkaido, Japan. 

Discussion - Wright & Kennedy ( 1 9 9 0 , p .239 ) 
have shown that asiaticum of J imbo is the senior 
s y n o n y m of newboldi of Kossmat . Fragments of this 
spec i e s occur in the Banc des Lombards, as well as in 
the ca l careous concre t ions of bed 5. above . The 
Eucaiycoceras newboldi of Fabre ( 1 9 4 0 ) in part 
be longs here, but her f igured spec imen from the Banc 
des Lombards s e e m s to lack an inner ventrolateral 
tubercle and probably be longs e l sewhere . C. asiaticum 
asiaticum d i f fers most o b v i o u s l y from C. asiaticum 
spinosum. descr ibed b e l o w , in its less depressed 
j u v e n i l e whor l s and much weaker tubercu la l ion 
throughout, with ribbing dominant . 

Occurrence - W i d e s p r e a d in the M i d d l e 
C e n o m a n i a n A. rhotomagense Z o n e , T. acutus 
Subzone and A. jukesbrownei Zone . In England it 
occurs in the Chalk Basement Bed faunas of Dorset 
and south Somerse t , at Worbarrow Bay. Rings lead . 
O s m i n g t o n . B i n c o m b e , S n o w d c n Hil l . Chard and 
Slorridge Hil l . Chardstock. A few s p e c i m e n s are 
from the Upper Cenomanian C. guerangeri Zone , 
from A s k e r s w e l l , B M N H C 8 5 3 5 9 is from Bed C of 
the Cenomanian Limestone al Humble Point, Devon . 
A l s o known from northern and southern France, Spain, 
R o u m a n i a , T u n i s i a , Z u l u l a n d ( S o u t h A f r i c a ) , 
Madagascar , southern India and Japan, with poss ib le 
records from Poland, Israel and China. 

Calycoceras (Newboldiceras) asiaticum spinosum 
(Kossmat , 1897) 

PI.9. f i g s 1-3, 7 -9 : PI. 10. f igs . 12, 13 

\S91 Acanthoceras Newboldi v a r . spinosa K o s s m a t . p .7 ( 1 1 4 ) . 
p i .2 ( 1 3 ) . f i g s . 2 . 3: p l . 3 ( 1 4 ) . f i g . I . 

1 9 4 0 Eucaiycoceras newboldi K o s s m a l va r . spinosa K o s s m a l : 
F a b r e . p . 2 2 7 , p i . 8 . f i g . 7 . 

1 9 4 0 Eucatycoi eras newboldi K o s s m a t v a r . Germaini F a b r e . 
p . 2 2 8 . p i , 7 , f igs , 3, 4 . 

1972 Newboldiceras (Newboldiceras) spinosum ( K o s s m a l ) ; 
T h o m e l , p, I 10. p i . 4 2 . f i g s . 1, 2; p i , 4 6 . f i g s , 1 -3 . 

1 9 9 0 Calycoceras (Newboldiceras) asiaticum spinosum ( K o s s m a l . 
1897) : W r i g h t & K e n n e d y , p. 2 4 9 , pi. 6 4 . f i g . 3: pi . 65 . f i g s 
4 . 6; pi . 66 . l i g s 3, 4 : p i . 6 9 . f i g . I: pi . 7 0 . f i g . 3: t e x l - f i g s 
8 7 a - c : S 8 d . I: 99 ; 100: 102; 107k ( w i t h fu l l s y n o n y m y ) . 

Types - L e c t o t y p e , d e s i g n a t e d by Wright & 
Kennedy ( 1 9 9 0 ) is the original of Kossmat ' s 1897, 
pi .2 (13) , f ig . 2, from the Utatur Group of Odium, 
South India. Pa ra l ec to types are the or ig ina l s of 

Kossmat ' s pi .2 (13 ) . f ig . 3, and pl .3 (14 ) . f ig . 1. The 
paralectotype in Sto l i czka , 1865, p i .35 . f ig . 2 in my 
v i ew probably does not be long to this subspec i e s . 

Discussion - This subspec ie s is frequent in the 
fauna of the Banc des Lombards, and the concre t ions 
of Bed 5 above . The best s p e c i m e n is the ho lo type of 
Eucaiycoceras newboldi var. germaini Fabre, 1940 
(p .228 . pi .7 , l igs . 3. 4: see P1.10. f igs . 12, 13). from 
the Banc des Lombards . This is w h o l l y septate , 
somewhat abraded on one side, with a max imum 
preserved diameter of 93 mm. Coi l ing is moderate ly 
evo lute , with around half the previous whorl covered , 
the umbi l icus compr i s ing 27% of the diameter and 
deep , with a broadly rounded , o u t w a r d - i n c l i n e d 
umbil ical wall and more narrowly rounded umbi l ica l 
shoulder. The whorl sect ion is depressed , with a 
costal whorl breadth to height ratio of 1.3, the greatest 
breadth at the umbil ical bullae. There are 32 ribs on 
the outer whorl , alternating more-or - l e s s regularly 
long and short up lo a diameter of 60 mm, beyond 
which most of ihe ribs are primaries. The long ribs 
arise at the umbil ical seam, strengthen across the 
umbi l ica l wal l , and d e v e l o p into umbi l i co la tera l 
tubercles of variable strength. These g ive rise to 
straight, f eeb ly rursiradiate ribs that ex tend across 
the f lanks and link to w e l l - d e v e l o p e d bullate inner 
ventrolateral tubercles . The intercalated ribs arise 
low lo high on the f lanks and strengthen to equal ihe 
primaries by the inner ventrolateral tubercle . Al l ribs 
are strong, coarse and transverse on the venter, with 
persistent outer ventrolateral and s l ight ly weaker 
s iphonal c lavi . 

Occurrence - C. (N.) asiaticum spinosum occurs 
w i t h the n o m i n a t e s u b s p e c i e s in the M i d d l e 
C e n o m a n i a n A. rhotomagense Z o n e , T. acutus 
Subzone and A. jukesbrownei Zone faunas of the 
Chalk Basement Bed in Somerse t . Dorset and D e v o n . 
England, and in the lower Upper Cenomanian C. 
guerangeri Zone fauna of the Chalk Basement Bed at 
A s k e r s w e l l , Dorset . It a lso occurs in the phosphat ic 
C. guerangeri Zone fauna of Bed C of the Cenomanian 
Limestone on the Devon coast and inland at Shapwick 
and the Whi le Hart Sandpit , Wi lmington , D e v o n , 
England. It occurs as a rarity in the A. jukesbrownei 
Zone at Eastbourne, S u s s e x , England. The s p e c i e s 
a lso occurs in Sarthe, A l p e s - M a r i t i m e s and B o u c h e s -
du-Rhone in France, in Roumania , Tunis ia , South 
Afr ica , Madagascar, southern India. Tibet (?), Japan 
and Cali fornia in the U S A . 

Calycoceras (Newboldiceras) planecostatum 
(Kossmat , 1897) 
PI.10, f igs . 2, 3 

1893 Acanthoceras Newboldi v a r . planecostata K o s s m a t , p .9 
( 1 16), p i .2 ( 1 3 ) , f i g . 1. 

1972 Newboldiceras (Newboldiceras) planecostata ( K o s s m a t ) : 
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T h o m e l , p . l 13. p i . 4 2 , I'igs. 5 - 7 . 
1990 Calycoceras (Newboldiceras) planecostatum ( K o s s m a t , 

1S97); W r i g h l & K e n n e d y , p . 2 5 2 , p i . 6 1 , f i g s . 2 . 3: p i . 6 7 , 
f i g s . 1 -4 ; t e x t - f i g . I 01 e -e . 

Type - L e c t o t y p e , d e s i g n a t e d by W r i g h t & K e n n e d y 
( 1 9 9 0 ) , is t he o r i g i n a l of K o s s m a t ' s 1 8 9 7 . p i . 2 ( 13 ) , 
f i g . 1, f r o m t h e U t a t u r G r o u p of O d i u m , s o u t h e r n 
I n d i a . 

Discussion - T h i s is a r a t h e r i n v o l u t e s p e c i e s , w i t h 
a d e e p u m b i l i c u s . T h e w h o r l s a re i n f l a t e d , w i t h a 
r o u n d e d - s u b q u a d r a t e w h o r l s e c t i o n ; t h e r e a r e 
g e n e r a l l y 3 5 - 4 5 r i b s p e r w h o r l , b r o a d e n i n g 
p r o g r e s s i v e l y t h r o u g h m i d d l e g r o w t h . T h e p r i m a r y 
r ib s b e a r f e e b l e c u r v e d b u l l a e , w h i l e t h e r e a r e o n e or 
t w o s e c o n d a r i e s / i n t e r c a l a t o r i e s . Al l r i b s b e a r i n n e r 
and o u t e r v e n t r o l a t e r a l a n d s i p h o n a l t u b e r c l e s d u r i n g 
the e a r l y g r o w t h s t a g e s , bu t t h e s e a re s o o n los t , 
l e a v i n g o n l y w e a k o u t e r v e n t r o l a t e r a l s . T h e s p e c i e s 
d i f f e r s f r o m o t h e r Calycoceras (Newboldiceras) m o s t 
o b v i o u s l y in t h e r i b b i n g s t y l e a n d r e d u c e d 
t u b e r c u l a t i o n . At C a s s i s , it o c c u r s w i t h c e r t a i n t y o n l y 
in t he c o n c r e t i o n s of bed 5, a b o v e the B a n c d e s 
L o m b a r d s , w i t h o n l y c r u s h e d m a t e r i a l f r o m a b o v e the 
g l a u c o n i l i c s i l l s a n d m a r l s a b o v e . 

Occurrence - In E n g l a n d , th is s p e c i e s is w i d e s p r e a d 
in the M i d d l e C e n o m a n i a n A. jukesbrownei Z o n e 
f a u n a of t he C h a l k B a s e m e n t B e d of D o r s e t , D e v o n 
a n d s o u t h S o m e r s e t , e s p e c i a l l y at E g g a r d o n H i l l , 
O s m i n g t o n a n d C h a r d s t o c k . I h a v e s e e n n o s p e c i m e n s 
tha t are u n d o u b t e d l y f r o m the e a r l i e r A. rhotomagense 
Z o n e , T. acutus S u b z o n e . A f e w s p e c i m e n s f r o m 
A s k e r s w e l l ( D o r s e t ) and the r e m a n i e p h o s p h a t i c f a u n a 
of B e d C of t he C e n o m a n i a n L i m e s t o n e of D e v o n 
p o i n t to its s u r v i v a l i n to the U p p e r C e n o m a n i a n C. 
guerangeri Z o n e . It a l s o o c c u r s in the G e r m a n F e d e r a l 
R e p u b l i c , S a r t h e and P r o v e n c e ( t h e p r e s e n t r e c o r d s ) 
in F r a n c e , I r a n , Z u l u l a n d , M a d a g a s c a r , s o u t h e r n Ind i a , 
a n d J a m e s R o s s I s l a n d , A n t a r c t i c a . 

G e n u s Eucalyeoceras S p a t h . 1923 
( I C Z N G e n e r i c N a m e no . 1354) 

Type species. By o r i g i n a l d e s i g n a t i o n Ammonites 
pentagonus Jukes-Browne, 1 896, p. 156, pi.5. fig. 1. (ICZN 
Specif ic Name No. 1635). 

Eucalycoceras gothicum ( K o s s m a t , 1895 ) 
PI . l 1, f i g s . 1, 5 , 8; P I . 1 2 , f i g s . 18, 19 

I 865 Ammonites Rotomagensis va r . compressus S t o l i c z k a , p . 6 9 , 
p i . 3 4 . f i g . 5 . 

1 895 Acanthoceras gothicum K o s s m a t , p. I 98 ( 1 0 2 ) , p i . 2 5 (11 ) , 
f i g . 3. 

? 1940 Eucalycoceras c f . gothicum K o s s m a t ; F a b r e , p . 2 2 8 . 
? 1972 Eucalyeoceras (Eucalycoceras) gothicum ( K o s s m a t ) : 

T h o m e l , p . 8 4 , p i . 2 7 , f i g s . 5, 6. 
'.' 1972 Eucalycoceras (Eucalyeoceras) collignoni ( F a b r e ) ; 

T h o m e l , p . 8 5 , p i . 2 7 , f i g . 7. 
\99Q Eucalycoceras gothicum ( K o s s m a t , 1895 ) ; W r i g h t & 

K e n n e d y , p . 2 7 9 , p i . 7 6 , f i g s . 1, 3, 4, 6; t e x t - f i g s . 94 i . j . 

Type - T h e h o l o t y p e by m o n o t y p y is the o r i g i n a l 
of K o s s m a t . 1895 , pi . 198 ( 1 0 2 ) , p i . 2 5 ( 1 1 ) , f i g . 3 , 
f r o m the M i d d l e C e n o m a n i a n Acanthoceras b e d s of 
O d i u m , s o u t h e r n I n d i a . 

Discussion - E. gothicum is t h e c o m m o n e s t 
a m m o n i t e in the g l a u c o n i t i c m a r l s a b o v e Ihe B a n c d e s 
L o m b a r d s , r a n g i n g t h r o u g h m o r e than 10 m of s e c t i o n . 
W r i g h t & K e n n e d y ( 1 9 9 0 , p . 2 7 9 , t e x t - f i g . 9 4 i , j ) 
r e f i g u r e d the h o l o t y p e of t h i s s p e c i e s and d i s c u s s e d 
d i f f e r e n c e s f r o m o t h e r s r e f e r r e d to the g e n u s . T h e 
d i s t i n g u i s h i n g f e a t u r e s i n c l u d e the r a t h e r s p a r s e , 
f l e x u o u s r i b s , tha t n u m b e r a r o u n d 4 0 p e r w h o r l in 
m i d d l e and l a t e r g r o w t h , w i th l a r g e b u l l a e that p r o j e c t 
i n to the u m b i l i c u s , as we l l as the c o a r s e , p e r s i s t e n t 
v e n t r o l a t e r a l and s i p h o n a l t u b e r c l e s . Eucalycoceras 
pentagonum ( J u k e s - B r o w n e . 1896) , d i s c u s s e d f u r t h e r 
b e l o w , h a s m o r e n u m e r o u s c r o w d e d , w e a k r i b s , 
e f f a c i n g at m i d - f l a n k , a n d f a r l e s s - p r o n o u n c e d 
t u b e r c u l a t i o n . 

Occurrence - In E n g l a n d , E. gothicum o c c u r s r a r e ly 
in t he M i d d l e C e n o m a n i a n A. jukesbrownei Z o n e 
f a u n a of t he C h a l k B a s e m e n t B e d at R i n g s t e a d Q u a r r y 
a n d O s m i n g t o n , D o r s e t , a n d S n o w d e n Hil l Q u a r r y , 
C h a r d , S o m e r s e t . A f r a g m e n t f r o m t h e l o w C. 
guerangeri Z o n e f a u n a of the C h a l k B a s e m e n t Bed at 
A s k e r s w e l l , D o r s e t m a y a l s o b e l o n g h e r e . O t h e r w i s e 
it is k n o w n f o r c e r t a i n o n l y f r o m t h e s e l e v e l s in 
P r o v e n c e in F r a n c e ( the p r e s e n t r e c o r d s ) , n o r t h e r n 
S p a i n , R o u m a n i a and s o u t h e r n I n d i a , but m a y a l s o 
o c c u r in T u n i s i a . 

Eucalycoceras collignoni ( F a b r e , 1940 ) 
PI. 10, f i g s . 1, 11 

1940 Protacantlioceras Collignoni F a b r e . p . 2 2 5 . p i . 7 , f i g s . 
7, 8. 

non 1972 Eucalycoceras (Eucalyeoceras) collignoni ( F a b r e ) ; 
T h o m e l , p . 8 5 , p i . 2 7 , f i g . 7 . 

Type - T h e l e c t o t y p e , h e r e d e s i g n a t e d , is t h e 
o r i g i n a l o r F a b r e . 1940 , p . 2 2 5 , p i . 7 , f i g s . 7, 8, n o . 
3 5 . 8 3 0 in the M a r s e i l l e c o l l e c t i o n s , by its p r e s e r v a t i o n 
f r o m the B a n c d e s L o m b a r d s at C a s s i s . 

Description - T h e h o l o t y p e is a s o m e w h a t d i s t o r t e d 
p h r a g r n o c o n e w i t h a m a x i m u m p r e s e r v e d d i a m e t e r of 
72 m m . C o i l i n g is m o d e r a l e l y e v o l u t e , w i t h the 
u m b i l i c u s c o m p r i s i n g an e s t i m a t e d 2 4 % of t h e 
d i a m e t e r , s h a l l o w , w i t h a l o w , r o u n d e d w a l l a n d m o r e 
n a r r o w l y r o u n d e d u m b i l i c a l s h o u l d e r . T h e w h o r l 
s e c t i o n is c o m p r e s s e d , w i th t he g r e a t e s t b r e a d t h at the 
u m b i l i c a l b u l l a e and a c o s t a l w h o r l b r e a d t h to h e i g h t 
r a t io of 0 . 6 4 , t he f l a n k s s u b p a r a l l e l in c o s t a l s e c t i o n , 
the v e n t r o l a t e r a l s h o u l d e r s f e e b l y c o n v e r g e n t t o 
p r o d u c e a p o l y g o n a l v e n t e r . T h e r e a re 6 - 7 s t r o n g 
u m b i l i c a l b u l l a e on the las t ha l f w h o r l , p r o j e c t e d in to 
the u m b i l i c u s . T h e y g i v e r i se to p a i r s of s t r o n g , 
n a r r o w , p r i m a r y r ibs , the r ibs i n c r e a s i n g by b r a n c h i n g 
and i n t e r c a l a t i o n b o t h l ow a n d h i g h on t h e f l a n k to 
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g ive a total of approximate ly 20 ribs per whorl . The 
ribs are straight and recti- to f e e b l y rursiradiate, and 
may Ilex back on the outer f lank. Weak bullate inner 
ventrolateral tubercles are present on most of the 
s p e c i m e n , but e f f a c e markedly on the last third of the 
outer whorl. There are much stronger, persistent outer 
ventrolateral and siphonal clavi l inked across the 
arched venter by a strong, transverse rib. 

Discussion - Eucaiycoceras collignoni appears to 
be one of the earliest spec ie s attributable to the genus 
if it is correctly ass igned lo the l imonit ic fauna of the 
Banc des Lombards. It d i f fers from Eucaiycoceras 
gothicum ( see above) in its more compressed , higher 
whorls , crowded ribs, and early dec l ine of inner 
ventrolateral tubercles , whi le lacking such prominent 
umbil ical bul lae projected into the umbi l icus . There 
are c l o s e s imi lar i t ies to Eucaiycoceras rowei (Spath, 
1926a) (p .431: see rev is ion in Wright & Kennedy, 
1990 , p .280 . p i .76 . f i g s . 2, 5: p i .77 . f igs . 2 -10: p i .78 . 
f ig . 2: t ex t - f ig s . 89c , 1071". j; 125a, b) which also loses 
inner ventrolateral tubercles at an early s tage, but this 
is accompanied by loss of s iphonal tubercles so that 
the s p e c i e s is h o m e o m o r p h o u s with Mantelliceras 
saxhii ( see above) . 

Occurrence - As for type. 

Eucaiycoceras denizoti (Fabre, 1940) 
Pl . l I. f igs . 9 - 1 1 ; PI.12, f igs . 24, 25 

1 9 4 0 / ' / o t a c a n t h o c e r a s harpa.t S lo t . va r . Denizoti F a h r e . p . 2 2 3 . 
p i . 6 . f i g s . 5 . ft; t e x t - f i g . 3 I . 

1940 Protacanthoceras harpu.x S l o l i c z k a va r . Hreistrofferi F a h r e . 
p . 2 2 4 . p i . f t . f i g s . 7 . 8; t e x t - f i g . 32 . 

1990 Protacanllioi eras harpax va r . denizoti F a b r e . 1940; W r i g h i 
& K e n n e d y , t e x t - f i g . I 2 4 a - c . 

1990 Protacanthoceras harpu.x va r . hreistrofferi F a h r e . 1940; 
W r i g h i & K e n n e d y , t e x t - f i g . I 2 4 d - e . 

Types - The lec totype of Protacanthoceras harpax 
var. denizoti Fabre, 1940, is the original of her pi .6, 
f i g s . 5, 6: the ho lo type of Protacanthoceras harpax 
var. hreistrofferi is the original of her pi .6 , f igs . 7, 8. 
both, by their preservation from above the Banc des 
L o m b a r d s , and p r o b a b l y f rom the c a l c a r e o u s 
concre t ions of bed 5. 

Name of the species. 1 regard denizoti as the 
m i c r o c o n c h . and hreistrofferi as the macroconch of 
but a s ingle spec i e s for which I select the spec i f i c 
name denizoti. as first revis ing author. 

Description - The lec totype of Eucaiycoceras 
denizoti (PI. I 1, f igs . 9 - 1 1 ) is a compos i t e mould of an 
adult with a max imum preserved diameter of 100 
m m . Co i l ing is evo lu te , the umbil ical seam egress ing 
markedly , the umbi l i cus compris ing 30% of diameter, 
versus 24% al a diameter of 78 mm, sha l low, with a 
b r o a d l y r o u n d e d w a l l and s h o u l d e r . On the 
phragmoconc, there are 7-8 umbilical bullae per whorl, 
perched on the umbil ical shoulder. They g ive rise to 

one or two strong recti- to feebly prorsiradiate. straight 
ribs, whi le s ingle non-bul late ribs a l so arise at the 
umbil ical shoulder, or intercalate low on the flank to 
g ive a total of 20 ribs per half whorl. All ribs strengthen 
across the f lanks and link lo strong, persistent inner 
ventrolateral c lav i . A strong transverse rib passes 
across the venter, and bears coarse outer ventrolateral 
and siphonal c lavi . On the body chamber, the bullae 
b e c o m e progress ive ly wider spaced, g i v i n g rise to 
pairs of ribs, with long intercalatories be tween . The 
ventrolateral and ventral lubercula l ion of the first 
half of the body chamber r e s e m b l e s lhat of the 
phragmocone , with persistent inner lateral c lav i . The 
last half of the body chamber is s o m e w h a t worn, but 
all tuberculation weakens , and that on ihe venter 
e f f a c e s progress ive ly . 

T h e h o l o t y p e o f Protacanthoceras harpax 
hreistrofferi (PL 12, f i g s . 2 4 . 2 5 ) is an adult 
macroconch preserved lo a diameter of 120 mm. The 
o r n a m e n t h a s b e e n i m p r o v e d by m e c h a n i c a l 
deve lopment ; it d i f fers from the l ec lo type c h i e f l y in 
the lower ratio of secondary to primary ribs. 

Discussion - Eucaiycoceras germaini d i f fers from 
E. collignoni. d e s c r i b e d a b o v e , in b e i n g l e s s 
compressed, with persistent coarse, inner ventrolateral 
c lav i . a l though more material might show this to be 
within the l imits of intraspecif ic variation of a variable 
E. germaini. There are s imilari t ies to Eucaiycoceras 
pentagonum, d i scussed further b e l o w , but ihe ribs are 
coarser, and the spec i e s does not d e v e l o p the e f f a c e d 
flank ornament of pentagonum. nor the d i s t inct ive 
adult rib style . 

Occurrence - As for type. 

Eucaiycoceras pentagonum ( Jukes -Browne , 1896) 
P l . l 1, f igs . 6, 7 

1896 Ammonites pentagonus J u k e s - B r o w n e , p . 1 5 6 , p i . 5 . f i g . I . 
1972 Eucaiycoceras (Eucaiycoceras) pentagonum ( J u k e s - B r o w n e 

& Mill); T h o m e l . p . 8 3 . p i . 2 8 . f i g s . I . 10. 
1989 Eucaiycoceras pentagonum ( J u k e s - B r o w n e ) : C o b b a n . H o o k 

& K e n n e d y , p . 2 7 . r igs . 28 . 7 3 a - d . 
1990 Eucaiycoceras pentagonum ( J u k e s - B r o w n e , 189ft); W r i g h t 

& K e n n e d y , p . 2 8 2 . p i . 7 8 . f i g s . I . 3: p i . 7 9 , f i g s . 1 -5 : t ex t -
f i g s . 8 9 e : 123a . b. 

Type - The holotype by monotypy is no. 53481 in 
the co l l ec t ions of the British G e o l o g i c a l Survey , from 
the r e m a n i e p h o s p h a t i c U p p e r C e n o m a n i a n C. 
guerangeri Zone fauna of Bed C of the Cenomanian 
Limes tone at Humble Point, D e v o n , England. 

Discussion - Crushed s p e c i m e n s of this s p e c i e s 
are frequent from 2 lo at least 20 m above the Banc 
des Lombards, in g lauconi t i c s i l ly marls. This s p e c i e s 
is eas i ly recognised if the body chamber is preserved 
(PI. 1 1, f igs . 6, 7) , with its d is t inct ive f la t - topped ribs 
with f ive rows of smal l , pers istent , m o r e - o r - l e s s 
equidistant rows of ventrolateral and ventral tubercles. 
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W r i g l u & K e n n e d y ( 1 9 9 0 . p . 2 8 2 ) p r o v i d e a fu l l 
a c c o u n t of th is s p e c i e s and r e v i e w c r i t e r i a by w h i c h 
it m a y be s e p a r a t e d f r o m o t h e r s r e f e r r e d to the g e n u s . 

Occurrence - In E n g l a n d , E. pentagonutn o c c u r s 
spa r se ly in the p h o s p h a t i c r e m a n i e U p p e r C e n o m a n i a n 
C. guerangeri Z o n e f a u n a of Bed C of the C e n o m a n i a n 
L i m e s t o n e on the D e v o n Coas t and in land at S h a p w i c k 
a n d W i l m i n g t o n . It a l s o o c c u r s in t h e U p p e r 
C e n o m a n i a n C. guerangeri Z o n e L o w e r C h a l k at 
E a s t b o u r n e , S u s s e x . It is k n o w n at a s im i l a r ho r i zon 
in the B a s s e s - A l p e s ( T h o m e l ' s Z o n e 6) and C a s s i s , 
B o u c h e s - d u - R h o n e , F r a n c e , S p a i n , P o r t u g a l , 
R o u m a n i a , T u n i s i a , T i n r h e r t in the w e s t e r n S a h a r a , 
M a d a g a s c a r , s o u t h e r n I n d i a , T a d j i k i s t a n , N e w 
M e x i c o , and J a p a n . It a l so o c c u r s in the U p p e r 
C e n o m a n i a n M. gesliniaiittm Z o n e S a b l e s a Catopygus 
obtusus of S a r t h e and c o r r e l a t i v e d e p o s i t s in A l p e s -
M a r i t i m e s in F r a n c e , and S o u t h D a k o t a and C o l o r a d o 
in the U S A . 

S u b o r d e r A n c y l o c e r a t i n a W i e d m a n n , 1966 
S u p c r f a m i l y T u r r i l i t a c e a e Gi l l , 1871 

F a m i l y H a m i t i d a e Gi l l , 1871 

G e n u s Hamites P a r k i n s o n , 1811 
Type species. By the subsequent designation of Diener, 
1 925. p.65: llamiles alternants J. Sowerby, 1X14, p. I 37, 
pi.61. figs. 4. 5. 

Hamites simplex d ' O r b i g n y , 1842 

1842 Hamites simplex d ' O r b i g n y , p . 5 5 0 . pi . 134. I'igs. 12-14 . 
1983 Hamites simplex d ' O r b i g n y ; K e n n e d y & J u i g n e t , p . 1 3 . t ex t -

f i g s . I 5 a - d : I 7 a - w ; 36 j ; 37v , w ( w i t h lul l s y n o n y m y ) . 

Type - L e c t o t y p e , by the s u b s e q u e n t d e s i g n a t i o n 
of S o r n a y ( 1 9 5 5 b ) is one of e igh t f r a g m e n t s wi th the 
c a t a l o g u e n u m b e r 61 34 in the d ' O r b i g n y C o l l e c t i o n , 
h o u s e d in the M u s e u m N a t i o n a l d ' H i s t o i r e N a t u r e l l e , 
Pa r i s , f r o m the R o u e n Foss i l Bed at the C o t e S te 
C a t h e r i n e , R o u e n , S e i n e - M a r i t i m e , F r a n c e . It w a s 
r e f i g u r e d by K e n n e d y & J u i g n e t , 1983, t e x t - f i g . 171. 

Discussion - A se r i e s of sho r t l i m o n i t i c f r a g m e n t s 
f r o m the B a n c des L o m b a r d s are r e f e r r e d lo this 
s p e c i e s , fu l ly r e v i s e d by K e n n e d y & J u i g n e t ( 1 9 8 3 ) . 

Occurrence - T h i s s p e c i e s ha s been r e c o r d e d f r o m 
L o w e r to m i d - U p p e r C e n o m a n i a n . T h e g e o g r a p h i c 
r a n g e e x t e n d s f r o m s o u t h e r n E n g l a n d t o t h e 
B o u l o n n a i s , H a u t e N o r m a n d i e , S a r t h e and P r o v e n c e 
in F r a n c e , G e r m a n y , P o l a n d , N o r t h A f r i c a , I ran , 
A u s t r a l i a and the U n i t e d S t a t e s W e s t e r n In te r io r . 

F a m i l y A n i s o c e r a t i d a e Hya t t , 1900 

G e n u s Anisoceras P i c t e t , 1854 
Type species. Hamites sausstireanus Piclct. 1847, p.l 18. pi. 13, 
figs. 1-4, from the Upper Albian of Mont Saxonet, Savoy. 

G e n u s Hemiptychoceras S p a t h , 1925 
Type species. Ptychocercts gattllinum Pictet. 1847. p. 107. 
pi. 15, figs. 5, 6, by original designation. 

Hemiptychoceras tropieum K o s s m a t , 1897 
PI. 12, f i g s . 9 - 1 2 

1866 i'lychoceras gauhinum S t o l i c z k a , p. 195, p i . 9 0 , f i g . 10. 
I 897 Hamites (I'lychoceras) tropicus S t o l i c z k a , p .54 ( 1 5 0 ) . 
1940 Hemiptychoceras tropieum K o s s m a t sp . ; F a b r e , p . 2 4 0 . p i . 5 , 

f ig . 6. 

Type - T h e h o l o t y p e , by m o n o t y p y , is the o r ig ina l 
of S t o l i c z k a , 1866, p. 195, p i . 90 , f i g . 10. 

Description - T h e on ly s p e c i m e n k n o w n f r o m 
C a s s i s is the f r a g m e n t d e s c r i b e d by Fab re ( 1 9 4 0 ) . 
T h i s is a b e a u t i f u l l y p r e s e r v e d i nd iv idua l wi th t r a ce s 
of l i m o n i t i s e d shel l p r e s e r v e d . T h e r e are t w o c l o s e l y 
a d p r e s s e d s h a f t s l i nked by a t igh t ly c u r v e d p o r t i o n ; 
the m a x i m u m p r e s e r v e d l e n g t h is 16.5 m m . T h e 
s m a l l e r s h a f t is w h o l l y s e p t a t e , wi th a d e p r e s s e d , oval 
whor l s e c t i o n , the w h o r l b r e a d t h to he igh t ra t io b e i n g 
1.26. T h e shel l s u r f a c e is o r n a m e n t e d by f i n e , d e n s e , 
p r o r s i r a d i a t e r ibs . T h e end of the p h r a g m o c o n e is 
m a r k e d by a s t r o n g c o n s t r i c t i o n . R i b b i n g c o a r s e n s 
a r o u n d the h o o k , and on the body c h a m b e r t he re a re 
8 r ibs per c e n t i m e t r e , and the whor l b r ead th to he igh t 
ra t io is 1.24. 

Discussion - T h e C a s s i s s p e c i m e n d i f f e r s f r o m the 
h o l o t y p e in no s i g n i f i c a n t r c s p e c t s o the r than b e i n g 
s o m e w h a t s m a l l e r . Hemiptychoceras gaullinurn 
(P ic t e t , 1847) (p. 107, pi . 15. f igs . 5, 6) has m u c h 
c o a r s e r r i b b i n g (see W i e d m a n n & D i e n i , 1968, p . 6 1 , 
p i .5 , f igs . 6, 8; ?p l .6 , f i g . 12; t e x t - f i g s . 34 , 35 ) . 

Occurrence - T h e p r e c i s e h o r i z o n of the C a s s i s 
s p e c i m e n is not r e c o r d e d , a l t h o u g h it is p r o b a b l y 
f r o m the Banc des L o m b a r d s . T h e h o l o t y p e is f r o m 
the LHatur G r o u p nea r O d i u m . S o u t h I n d i a , and is 
p r e s u m a b l y of C e n o m a n i a n age . 

Anisoceras plicatile (J. S o w e r b y , 1819) 
PI .12 . Tigs. 7 - 8 . 15 

1819 Hamites piicatilis J . S o w e r b y . p . 2 8 1 , p i . 2 3 4 , f i g . 1. 
1940 Anisoceras armatum S o w . sp . e m e n d P ic t e t el C a m p i c h e ; 

F a b r e . p . 2 3 9 . 
1983 Anisoceras plicatile (J . S o w e r b y ) ; K e n n e d y & J u i g n e t , p . 2 5 . 

f i g s . I 6 a - m , p, q ; I 9 a - e : 341. m. 
1989 Hamites piicatilis J . S o w e r b y . 1819; S p a m e r , B o g a n & 

T o r r e n s . p i . 8 , f i g . 1. 

Lectotype - D e s i g n a t e d by K e n n e d y , 1971, p. 12: 
the o r ig ina l of J. S o w e r b y , 1819, p i . 2 3 4 , Tig. I. 
F o r m e r l y b e l i e v e d los t , th is s p e c i m e n is no . 7 2 2 9 1 in 
the c o l l e c t i o n s of the A c a d e m y of N a t u r a l S c i e n c e s , 
P h i l a d e l p h i a , and w a s r e f i g u r e d by S p a m e r , B o g a n & 
T o r r e n s ( 1 9 8 9 ) . 

Discussion - T h r e e b e a u t i f u l l y p r e se rved f r a g m e n t s 
in the M a r s e i l l e c o l l e c t i o n s a p p e a r to be the o r i g i n a l s 
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of Fabre's Anisoceras armatum. The best of these 
(PI. 12, f igs . 7, 8) s h o w s wel l the de l icate crowded 
ribbing and tuberculation of the spec ie s , matching 
wel l with that of the lectotype . See Kennedy ( 1 9 7 1 ) 
and Kennedy & Juignet ( 1 9 8 3 ) for a full d i scuss ion of 
(his spec i e s . 

Occurrence - Anisoceras plicatile is c o m m o n e s t 
in the Middle Cenomanian . but ranges into the low 
Upper C e n o m a n i a n . with records from southern 
England, the Bou lonna i s . Haute Normandie , Sarthe 
and Provence in France, Germany, Poland, the U S S R . 
North Afr ica , Madagascar, Texas and N e w M e x i c o in 
the United States . 

Family Turrilit idae Gil l , 1871 

Genus and Subgenus Turrilites Lamarck, 1801 
Type species. By original designation: Turrilites costatus 
Lamarck. 1801. p. 102. 

Turrilites (Turrilites) costatus Lamarck. 1801 
PI.12, f igs . 14, 16, 17, 20 

1801 T u r r i l i t e s c o s i a l a L a m a r c k , p. 102 
1925 T u r r i l i t e s c o s t a t u s L a m a r c k ; D i e n e r , p . 8 1 ( w i t h s y n o n y m y ) . 
1940 T u r r i l i t e s c o s t a t u s L a m a r c k ; F a h r e , p . 2 4 0 . 
1976 T u r r i l i t e s ( T u r r i l i t e s ) c o s t a t u s L a m a r c k ; J u i g n e t & K e n n e d y . 

p . 6 3 . p i . 9 . f i g s . 15. 18. 19 ( w i t h s y n o n y m y ) . 
I 9 8 3 T u r r i l i t e s ( T u r r i l i t e s ) c o s t a t u s L a m a r c k : J u i g n e t & K e n n e d y , 

p . 4 7 , t e x t - f i g s . 2 5 a - o ; 2 6 a - h : 2 7 a - i ; 2 8 a , b , d ( w i t h 
s y n o n y m y ) . 

1985 T u r r i l i t e s ( T u r r i l i t e s ) c o s t a t u s L a m a r c k . 1801: A t a b e k i a n . 
p . 7 9 . p l . 3 I . f i g s . 1-5 ( w i t h s y n o n y m y ) . 

1985 T u r r i l i t e s ( T u r r i l i t e s ) s c l i e u c h / . e r i a n u s B o s c , 1801: Z a b o r s k i , 
p . 1 0 . f i g s . 7 . 8. 

1985 T u r r i l i t e s ( T u r r i l i t e s ) c o s t a t u s L.amarck, 1801; Z a b o r s k i . 
p. 10. f i g s . 9 . 10. 

1989 T u r r i l i t e s u n d u l a t u s J. S o w e r b y , 1815 : S p a m e r , B o g a n & 
T o r r e n s , pi . 13. f i g . 2. 

Lectotype - By the subsequent des ignat ion of 
Kennedy . 1971. p..30: the spec imen in the Lamarck 
co l l e c t i on from the Cote Ste Catherine. Rouen. Se ine-
Marit ime. France, f igured by D o u v i l l e 1904, p .54a, 
f ig . I. 

Discussion - This w e l l - k n o w n s p e c i e s is the 
c o m m o n e s t ammoni te in the Banc des Lombards at 
C a s s i s , and e x a m p l e s agree wel l with topotypes 
studied, as well as the e x t e n s i v e suite of s p e c i m e n s 
from Sarthe, France, recently illustrated by Kennedy 
and Juignet ( 1 9 8 3 ) . Of other spec ie s of Turrilites in 
the present c o l l e c t i o n s T. costatus is only l ikely lo be 
c o n f u s e d with T. scheuchzerianus, descr ibed be low. 
Adults are utterly d i s t inct ive , for T. scheuchzerianus 
have s imple ribs on ly , ex tending across the w h o l e of 
the e x p o s e d whorl face. In juven i l e scheuchzerianus. 
h o w e v e r , the ribbing is interrupted at mid-f lank (the 
Turrilites clesnoyersi of authors) , but they never 
d e v e l o p the tubercles that typi fy the present spec ie s , 
whi le the upper and lower whorl f a c e s are smooth . 

rather than ribbed. 
Occurrence - Turrilites costatus is f irst recorded 

from the top of the Lower Cenomanian , but s o m e at 
least of these records are based on T. (Mesoturrilites) 
boerssumensis Schliiter, 1876. It has a lower Middle 
Cenomanian acme, and ranges into the low Upper 
Cenomanian . with a near w o r l d - w i d e distribution 
including eastern, western and southern Europe, the 
f o r m e r U S S R , n o r t h , w e s t and s o u t h A f r i c a , 
Madagascar, the Middle East. Mongo l ia , southern 
India. Japan. New Guinea, northern Australia, M e x i c o , 
Texas and Cal i fornia in the U S A . 

Turrilites (Turrilites) scheuchzerianus B o s c , 1801 
Pl . l 1, l ig . 4. 

1801 Turrilites scheuchzerianus B o s c in B u f f o n . p . 190 
( c o p y of L.angius . 1708 . p . l 12. f i g . 6 ) . 

1925 Turrilites scheuchzerianus B o s c : D i e n e r . p . 8 4 ( w i t h 
s y n o n y m y ) . 

1940 Turrilites scheuchzerianus B o s c ; F a b r e . p . 2 4 1 . p i . 8 , 
f i g . 10. 

1962a Turrilites ( Turrilites) scheuchzerianus B o s c ; 
W i e d m a n n . p. 192. pi . I I . f i g . 3 (w ith s y n o n y m y ) . 

1983 Turrilites {Turrilites) scheuchzerianus B o s c : K e n n e d y 
& J u i g n e t . p . 5 2 , l e x t - l i g s . 27 ; 2 8 c , e; 2 9 a - f ; 30a ( w i t h 
s y n o n y m y ) . 

non 1985 Turrilites (Turrilites) scheuchzerianus B o s c , 1801; 
Z a b o r s k i , p. 10. f i g s . 7. 8. 

1985 Turrilites (Turrilites) scheuchzerianus B o s c , 1801; 
A t a b e k i a n . p . 8 1 . p l . 3 , f i g s . 6 - 1 1 : p i . 3 2 . f i g s . 1 -8 : 
p i . 3 3 . f i g s . 1 -8 ; p i . 3 4 . f i g s . 1 -7 ( w i t h s y n o n y m y ) . 

Discussion - This d is t inct ive s p e c i e s is rare in the 
Banc des Lombards at Cass i s . It has 19-21 ribs per 
whorl in typical forms, with j u v e n i l e s s h o w i n g a 
dist inct interruption of the rib at mid- f lank; entire 
ribs characteris ing the adult (PI. 11, f ig. 4 ) . D'Orbigny 
( 1 8 4 2 , pi. 146, f igs . I, 2) named s p e c i m e n s with 
interrupted ribbing Turrilites clesnoyersi, and provided 
a reconstruct ion in which this feature is s h o w n 
persist ing to maturity. It is indeed true that m e d i u m -
s ized s p e c i m e n s of the same whorl height have both 
interrupted and entire ribs, but these are j u v e n i l e 
macroconchs and adult m i c r o c o n c h s respec t ive ly . 

Occurrence - Turrilites (Turrilites) 
scheuchzerianus first appears in the upper part of the 
L o w e r C e n o m a n i a n and p e r s i s t s to the U p p e r 
Cenomanian with a near w o r l d - w i d e distr ibut ion 
including western, eastern and southern Europe, the 
former USSR, north, east , west and south Afr ica , 
Madagascar, southern India, Texas , Colorado, and 
Cal i fornia in the U S A , M e x i c o . Japan, and perhaps 
British Columbia . 
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Turrilites (Turrilites) acutus P a s s y , 1832 
P l . l 1, f i g . 3 

1832 Turrilites nanus P a s s y . p . 3 3 4 , pi . 16, f i g s . 3, 4 . 
1 8 7 6 Turrilites acinus P a s s y ; Sc l i l i i t e r . p. 127 . p i . 3 8 , f i g s . 15, 

16 ( w i t h s y n o n y m y ) . 
1925 Turrilites acutus P a s s y ; D i e n c r . p . 7 9 ( w i t h s y n o n y m y ) . 
1925 Turrilites tevesthensis C o q u a n d : D i e n c r . p . 8 5 ( w i t h 

s y n o n y m y ) . 
1965 Turrilites acutus P a s s y ; C l a r k , p . 5 4 , p i . 1 9 . f i g . 7 ( w i t h 

s y n o n y m y ) . 
1 9 7 6 Turrilites acinus P a s s y ; J u i g n e t & K e n n e d y , p . 6 5 , p i . 3 , 

f i g . 6; p i . 4 , f i g s . I , 2 a - c a n d 3 ( w i t h s y n o n y m y ) . 
1983 Turrilites (Turrilites) acutus P a s s y , 1832; K e n n e d y & 

J u i g n e t , p . 5 1 ( w i t h s y n o n y m y ) . 
1 9 8 5 Turrilites (Turrilites) acutus P a s s y , 1 8 3 2 ; A l a b e k i a n . p . 7 7 , 

p i . 2 8 , I ' igs. 5 - 1 3 ; p i . 2 9 , I'igs. 1 - 1 0 ; p i . 3 0 , f i g s . 1 -11 ( w i t h 
a d d it iona l s y n o n y m y ) . 

Lectotype - D e s i g n a t e d by J u i g n e t & K e n n e d y . 
1976 , p . 6 5 ; t he o r i g i n a l of P a s s y , 1 8 3 2 , pi . 16, f i g . 3. 
in t he S o r b o n n e C o l l e c t i o n s , n o w in the U n i v e r s i t e 
P i e r r e et M a r i e C u r i e , Pa r i s . 

Discussion - T h i s is a ra re s p e c i e s in the B a n c d e s 
L o m b a r d s at C a s s i s ; see J u i g n e t & K e n n e d y ( 1 9 7 6 ) 
fo r a r e v i s i o n of the s p e c i e s . 

Occurrence - T, (/'.) acutus t y p i f i e s the m i d d l e 
th i rd of the M i d d l e C e n o m a n i a n a l t h o u g h t r a n s i t i o n s 
o c c u r b e l o w . a n d it e x t e n d s i n t o t h e U p p e r 
C e n o m a n i a n , w h e r e it is s c a r c e . T h e d i s t r i b u t i o n 
e x t e n d s to m a n y l o c a l i t i e s in w e s t e r n E u r o p e , 
i n c l u d i n g s o u t h e r n E n g l a n d , the B o u l o n n a i s , s o u t h -
e a s t e r n P a r i s B a s i n , A l p e s - M a r i t i m e s , and B o u c h e s 
du R h o n e ( C a s s i s ) . It is w e l l - k n o w n in N o r t h A f r i c a . 
N i g e r i a . A n g o l a , Z u l u l a n d a n d M o z a m b i q u e , 
M a d a g a s c a r , the US G u l f C o a s t and W e s t e r n I n t e r i o r , 
and C a l i f o r n i a . 

G e n u s Neostlingoceras K l i n g e r & K e n n e d y . 1978 
Type species. R y o r i g i n a l d e s i g n a t i o n : Turrilites 

carcitanensis Matheron. 1842, p.267. pi. 12. fig. 4. 

Neostlingoceras carcitanense ( M a t h e r o n , 1842 ) 

1 8 4 2 Turrilites carcitanensis M a t h e r o n . p . 2 6 7 . p i . 12, f i g . 4 . 
1940 Turrilites carcitanensis M a t h e r o n : Fabre . p . 2 4 2 , p i .5 , f ig. 7. 
1 9 8 0 ,'V eos 11 i n goce ra s carcitanense ( M a t h e r o n . 1 8 4 2 ) : 

M a r c i n o w s k i , p . 2 6 0 . p i , 4 , f i g . 16. 
1 9 8 3 HypoturriHtes carcitanensis ( M a t h e r o n ) : M a r c i n o w s k i & 

R a d w a n s k y , p i . 7 . f i g . 7 . 
1 9 8 3 Neostlingoceras carcitanense ( M a t h e r o n ) ; K e n n e d y & 

J u i g n e t , p . 4 3 , f i g . 2 2 a . b , c('.') ( w i t h s y n o n y m y ) . 
1 9 8 3 Neostlingoceras a l l . carcitanense ( M a t h e r o n ) ; K e n n e d y 

& J u i g n e t , p . 4 4 . f i g . 2 2 d . 
1983 Hypoturrilites carcitanensis M a t h e r o n : S z a s z , p . 2 3 9 , pi . 17. 

f i g s . 7 . 8 . 
1 9 8 5 Neostlingoceras carcitanense ( M a t h e r o n , 1 8 4 2 ) : 

A l a b e k i a n , p . 5 3 , p i . 14. f i g s . 7 . 8 ( w i t h a d d i t i o n a l 
s y n o n y m y ) . 

1 9 8 5 Neostlingoceras morrisiforniis ( C o l l i g n o n , 1 9 6 4 ) ; 
A t a b e k i a n , p . 5 5 , p i . 15, f i g s . 1, 2 . 5 . 

1 9 8 9 Hypoturrilites carcitanensis ( M a t h e r o n ) ; W i e d m a n n . 
K a p l a n , L c h m a n n & M a r c i n o w s k i , t e x t - f i g . 3. 

llolotype - By m o n o t y p y : the o r i g i n a l of M a t h e r o n , 
1842 , p . 2 6 7 , pi . 12, f ig . 4 , f r o m C a s s i s , r e f i g u r e d by 
F a b r e ( 1 9 4 0 , p i . 5 , f i g . 7) . T h i s s p e c i m e n w a s sa id by 
F a b r e to be in the M a t h e r o n C o l l e c t i o n , but I h a v e 
f a i l e d to l o c a t e it in h i s c o l l e c t i o n s h o u s e d in t h e 
M u s c e L o n g c h a m p , M a r s e i l l e . 

Discussion - T h e h o l o t y p e r e m a i n s t h e o n l y 
r e p r e s e n t a t i v e of th i s s p e c i e s k n o w n f r o m C a s s i s . S e e 
K e n n e d y & J u i g n e t ( 1 9 8 3 ) and A t a b e k i a n ( 1 9 8 5 ) f o r 
fu l l r e v i s i o n s of th i s s p e c i e s . 

Occurrence - N. carcitanense is r e s t r i c t e d to its 
e p o n y m o u s S u b z o n e of t h e L o w e r C e n o m a n i a n 
Mantelliceras mantelli Z o n e wi th a w i d e g e o g r a p h i c 
d i s t r i b u t i o n in w e s t e r n E u r o p e , R o u m a n i a , 
Y u g o s l a v i a , P o l a n d , T u r k m e n i a , A z e r b a i j a n , I r a n , 
the M i d d l e E a s t , N o r t h A f r i c a , M a d a g a s c a r , Z u l u l a n d 
a n d p e r h a p s s o u t h e r n I n d i a . 

Neostlingoceras kottlowski C o b b a n & H o o k , 1981 
PI. 10. f i g . 10; p i . I 2. f ig . 23 

1981 Neostlingoceras kottlowski C o b b a n & H o o k , p . 2 6 , p i . 2 4 . 
f i g s . 1 - 2 8 . 

1984 Neostlingoi eras kottlowski C o b b a n & H o o k ; C o b b a n , p . I 7 . 
p i . 4 . f i g . 9. 

1 9 8 9 Neostlingoceras kottlowski C o b b a n & H o o k : C o b b a n , l l o o k 
& K e n n e d y , p . 6 1 , l e x l - f i g . 9 5 a - f . 

Holotype - N o . 3 0 6 7 7 7 in the c o l l e c t i o n s of the U S 
N a t i o n a l M u s e u m of N a t u r a l H i s t o r y in W a s h i n g t o n 
D C . , the o r i g i n a l of C o b b a n & H o o k , 1981 , p l . 4 1 , 
f i g s . 1 4 - 1 6 . f r o m the M a n c o s S h a l e of S i e r r a C o u n t y . 
N e w M e x i c o , U p p e r C e n o m a n i a n , Calycoceras 
canitaurinam Z o n e . 

Discussion - C r u s h e d f r a g m e n t s of th i s s p e c i e s , 
no t p r e v i o u s l y r e c o r d e d o u t s i d e the U n i t e d S t a t e s 
W e s t e r n I n t e r i o r r e g i o n , a r c u n c o m m o n in t h e 
g l a u c o n i l i c s i l ty m a r l s of b e d s 13 -19 at C a s s i s . T h e 
bes t p r e s e r v e d s p e c i m e n (PI . 12, f ig . 2 3 ) is 4 7 m m 
l o n g , w i th a m a x i m u m p r e s e r v e d w h o r l h e i g h t of 12 
m m . T h e a p i c a l a n g l e is l o w . w i t h o n l y a v e r y shallow-
d e p r e s s i o n m a r k i n g the i n t e r - w h o r l s u t u r e . O r n a m e n t 
c o n s i s t s of t h r e e r o w s of t u b e r c l e s . A r o w of l a r g e r , 
t r a n s v e r s e l y e l o n g a t e t u b e r c l e s on the u p p e r ha l f of 
the w h o r l f a c e are s e p a r a t e d by a s m o o t h z o n e f r o m a 
row of m u c h s m a l l e r t u b e r c l e s , d i s p l a c e d s l i g h t l y 
a p e r t u r a l l y , e q u a l in n u m b e r to t h o s e in the u p p e r 
r o w . and p e r c h e d at the j u n c t u r e of o u t e r a n d l o w e r 
w h o r l f a c e s . A th i rd row of m u c h s m a l l e r t u b e r c l e s is 
s i t u a t e d on the l o w e r w h o r l f a c e , j u s t i n s i d e t he 
j u n c t u r e of o u t e r and l o w e r w h o r l f a c e s . 

C o b b a n a n d S c o t t ( 1 9 8 1 ) p r o v i d e n u m e r o u s 
i l l u s t r a t i o n s of th i s s p e c i e s a n d no t e d i f f e r e n c e s f r o m 
o t h e r t u r r i l i t i d s . 

Occurrence - L o w e r U p p e r C e n o m a n i a n of T r a n s -
P e c o s T e x a s , N e w M e x i c o , C o l o r a d o and W y o m i n g . 
T h e C a s s i s s p e c i m e n s a r e f r o m a c o m p a r a b l e h o r i z o n , 
in the Calycoceras guerangeri Z o n e . 
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