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ABSTRACT 

Part 1 includes sections on the history of previous research, belemnite morphology and 
the stratigraphy of the British Toarcian outcrop. Five Toarcian belemnite biozones are 
proposed. 22 species belonging to 4 genera of the Belemnitidae d'Orbigny are described. 

RESUME 

La premiere partie comprend l'histoire des recherches, la morphologie des belemnites, 
et la stratigraphie de Paffleurement Toarcien britannique. Cinq biozones a belemnites sont 
proposees. 22 especes sont decrites; elles appartiennent a 4 genres de Belemnitidae 
d'Orbigny. 

ZUSAMMENFASSUNG 

Teil 1 enthalt Abschnitte iiber die Geschichte der bisherigen Forschung, die Mor­
phologie der Belemniten und die Stratigraphie des britischen Toarc-Ausstrichs. Fiinf 
Belemniten-Biozonen werden im Toarc vorgeschlagen. 22 Arten aus 4 Gattungen der 
Belemnitidae d'Orbigny werden beschrieben. 
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T H E B R I T I S H T O A R C I A N ( L O W E R J U R A S S I C ) B E L E M N I T E S 

I N T R O D U C T I O N A N D A C K N O W L E D G E M E N T S 

T h e Bri t ish T o a r c i a n be lemni tes have never been separa te ly m o n o g r a p h e d , a l t h o u g h the 
diversi ty of T o a r c i a n species w a s recognized by m a n y a u t h o r s (e.g. S i m p s o n 1855, 1884; Phi l l ips 
1865-1909; T a t e & Blake 1879). T h e basis of this m o n o g r a p h is a p p r o x i m a t e l y 3500 be l emni t e s 
collected main ly from Yorksh i r e (in situ from m e a s u r e d sec t ions) , w i th o the r s from Dor se t , t he 
M i d l a n d s a n d R a a s a y . T h e s e spec imens a re housed in the N a t u r a l H i s to ry M u s e u m ( B M N H ) , 
L o n d o n . 

T h e s tudy is the resul t of a P h . D project superv ised by D r P. F . R a w s o n a t Q u e e n M a r y a n d 
Univers i ty colleges of the Un ive r s i t y of L o n d o n (1981—4). F in an c i a l a s s i s t ance for t h e pro jec t w a s 
provided init ial ly by a D r a p e r ' s C o m p a n y / Q u e e n M a r y Col lege S t u d e n t s h i p ( 1 9 8 1 - 2 ) , a n d t hen 
a Sir E d w a r d Stern Scho la r sh ip of t h e Un ive r s i ty of L o n d o n ( 1 9 8 2 - 4 ) . T h e C e n t r a l R e s e a r c h 
F u n d of the Unive r s i ty of L o n d o n p rov ided va luab l e f inancial ass i s tance for fieldwork. T h e 
Counci l of the Pa laeon to log ica l Associa t ion is t h a n k e d for g r a n t i n g m e t h e Sy lves te r -Brad ley 
A w a r d (1984), e n a b l i n g m e to s tudy c o m p a r a b l e ma te r i a l in m a i n l a n d E u r o p e . I a m grateful to 
the following for access to collect ions in their care : M . K . H o w a r t h , D . Phi l l ips , N a t u r a l H i s t o r y 
M u s e u m , L o n d o n ( B M N H ) ; H . C . Iv imey-Cook , A. A. M o r t e r , Br i t i sh Geologica l Survey , 
K e y w o r t h ( B G S ) ; C . Dan ie l s , B u n d e s a n s t a l t fur Bodenfo r schung , H a n n o v e r ( B f B ) ; W . N . 
T e r r y , C e n t r a l M u s e u m , N o r t h a m p t o n ( C M N ) ; W . K. Chr i s t ensen , Geologisk M u s e u m , 
C o p e n h a g e n ( G M C ) ; R. Pickford, Geology M u s e u m , Ba th ( G M B ) ; A. L i e b a u , F . W e s t p h a l , 
Inst i t i i t u n d M u s e u m fur Geologie u n d Pa laonto log ie , Un ive r s i t a t T u b i n g e n ( G P I T ) ; D . T h i e s , 
Niedersach isches L a n d e s m u s e u m , H a n n o v e r ( L M H ) ; Y. G a y r a r d , M u s £ e d ' H i s to i re N a t u r e l l e , 
Paris ( M H N P ) ; M . G. Basse t t , N a t i o n a l M u s e u m of W a l e s , Cardi f f ( N M W ) ; H . P. Powel l , 
Oxford Un ive r s i ty M u s e u m ( O U M ) ; G. Diet l , S taa t l iches M u s e u m fur N a t u r k u n d e , S t u t t g a r t 
( S M N S ) ; D. Price, Sedgwick M u s e u m , C a m b r i d g e ( S M ) ; P. T h o r n t o n , A. A. B e r e n d s , W h i t b y 
M u s e u m ( W M ) . 

I a m indeb ted to D r s A. S. H o w a r d a n d M . J . S i m m s for their a ss i s t ance a n d adv ice in the 
field, a n d to D r P. F . R a w s o n for his g u i d a n c e t h r o u g h o u t the project . Professor D . T . D o n o v a n 
and Drs T . Engeser , J . M u t t e r l o s e , M . K. H o w a r t h , W . Riegra f a n d M . R. S a n d y p r o v i d e d 
va luab le ass i s tance a n d advice , a n d I benefi ted g rea t ly t h r o u g h c o r r e s p o n d e n c e a n d d iscuss ion 
wi th Drs W . K . C h r i s t e n s e n , R. C o m b e m o r e l , the la te J . A. J e l e t zky a n d G. R. S tevens . A. 
Mac lach l in a n d P . J o n e s he lped wi th p r e p a r a t i o n of ma te r i a l (at Q u e e n M a r y Col l ege ) , a n d M . 
G r a y (Univers i ty College) a n d the staff of the N a t u r a l H i s to ry M u s e u m p h o t o g r a p h i c d e p a r t ­
m e n t suppl ied the p h o t o g r a p h s . M y wife J u l i e assis ted wi th all aspec ts of the project , b o t h in a n d 
out of the field, a n d my p a r e n t s p rov ided inva luab le s u p p o r t a t all t imes . 

P R E V I O U S R E S E A R C H 

T h e Bri t ish T o a r c i a n be lemni tes have received scan t a t t en t ion . For the mos t p a r t desc r ip t ions 
a re found in regional s t r a t i g r aph ica l works such as Y o u n g & Bird (1822, 1828), Phi l l ips (1829, 
1835, 1875), O p p e l (1856-58) a n d T a t e & Blake (1876) . O t h e r ear ly accoun t s inc lude Mi l l e r 
(1826) a n d B r o w n (1837-49) w h o recorded "Belemnites tripartitus", r e p r e s e n t i n g i n d e t e r m i n a t e 
species of the T o a r c i a n genus Acrocoelites, from Br i ta in . T h e only m o n o g r a p h i c s t u d y r e m a i n s 
Phil l ips ' (1865-1909) m o n o g r a p h of the Bri t i sh Be lemni t idae , wh ich con ta ins desc r ip t ions of 76 
species, of wh ich 30 a re from the Engl i sh T o a r c i a n . 

Belemni tes from the Yorksh i re T o a r c i a n have received the mos t a t t en t ion , the works m e n ­
t ioned above con t a in ing descr ip t ions of ma in ly Yorksh i re species. S i m p s o n (1855, 1866, 1884) 
descr ibed 49 species from the Yorksh i re U p p e r Lias , mos t of t h e m new, b u t un fo r tuna t e ly w i t h o u t 
i l lus t ra t ion. M o r e recent ly , Doyle (1985) descr ibed Youngibelus. Fo r the rest of the c o u n t r y , only 
sca t tered descr ip t ions a n d i l lus t ra t ions of T o a r c i a n be lemni tes exist, a n d in all, only seven of the 
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2 T H E B R I T I S H T O A R C I A N ( L O W E R J U R A S S I C ) B E L E M N I T E S 

30 species desc r ibed in Ph i l l ips ' (1865-1909) m o n o g r a p h were from Dorse t a n d the M i d l a n d s . 
Q u e n s t e d t (1846-49) a n d O p p e l (1856-58) b o t h i l lus t ra ted a n d descr ibed Belemnites dorsetensis (so 
n a m e d by O p p e l ) from the B r i d p o r t S a n d s of Dorse t , whi le Cr ick (1896) r epor t ed a comple te 
be lemni t e p r o - o s t r a c u m from the F ish Bed of Glouces te r sh i re . J e l e t zky (1966) i l lus t ra ted an 
a lmos t c o m p l e t e s p e c i m e n of Chondroteuthis wunnenbergi Bode from the s a m e hor izon , a n d Lissajous 
(1927) desc r ibed Acrocoelites strictus from the T o a r c i a n of N o r t h a m p t o n s h i r e . T o a r c i a n be lemni t e 
species a re also i nc luded in the faunal lists of the following: W o o d w a r d (1893) , F o x - S t r a n g w a y s 
(1896) , T h o m p s o n (1910) , B u c k m a n (1915) , B u l o w - T r u m m e r (1920) , Lissajous (1925) , J a c k s o n 
(1926) a n d H a l l a m (1967) . 

T h e r e h a v e been severa l i m p o r t a n t foreign works descr ib ing T o a r c i a n be lemni te s . T h e mos t 
i m p o r t a n t inc lude : Vo l t z (1830) , d ' O r b i g n y (1842) a n d D u m o r t i e r (1874) in F r a n c e ; Zie ten 
(1830-33 ) , Q u e n s t e d t ( 1846 -49 ) , K o l b (1942) , Schwegler (1961-71) , Riegra f (1980) a n d Riegraf 
et al. (1984) in s o u t h e r n G e r m a n y ; S toyanova -Verg i lova (1977) in Bulgar ia ; C i n c u r o v a (1967, 
1971, 1975) in Czechos lovak ia ; K r i m h o l ' z (1931) a n d Saks & N a l ' n y a e v a (1970, 1975) in U S S R . 
Howeve r , few of these works m a k e d i rec t reference to Bri t ish spec imens or species. 

S T R A T I G R A P H I C A L S U M M A R Y 

T o a r c i a n be l emni t e s a re found t h r o u g h o u t the J u r a s s i c o u t c r o p in Br i t a in (Text-figs 1,2). T h e 
cor re la t ion used he re is t h a t of H o w a r t h (in C o p e et al. 1980), based on the references given 
there in . T h e th ickes t exposed success ion is t ha t of the N o r t h Yorksh i re coast , w h e r e a p p r o x ­
imate ly 120 m of L o w e r T o a r c i a n shales a n d U p p e r T o a r c i a n s ands a re deve loped (Text-fig. 2) . 
F a r t h e r sou th in s o u t h e r n Yorksh i r e a n d Linco lnsh i re the U p p e r T o a r c i a n is miss ing, Aa len i an 
s ands ly ing u n c o n f o r m a b l y u p o n L o w e r T o a r c i a n clays a n d shales s imi lar to those of N o r t h 
Yorksh i re (Text-f ig. 2 ) . I n N o r t h a m p t o n s h i r e , Oxfordsh i re a n d Leices te rsh i re the basa l zone of 
the T o a r c i a n is r e p r e s e n t e d by the u p p e r p a r t of the largely D o m e r i a n ( U p p e r P l i ensbach ian ) 
M a r l s t o n e Rock Bed ( H o w a r t h 1980), wi th over ly ing clays a n d i n t e r m i t t e n t l imes tones (e.g. the 
"F ish B e d " ) of ear ly T o a r c i a n age . T h i s succession is p resen t in the n o r t h e r n Co t swo lds 
(Glouces te r sh i re , Worces t e r sh i r e ) (Text-fig. 2) , b u t here the U p p e r T o a r c i a n is deve loped as a 
series of l imes tones , clays a n d s a n d s . I n the s o u t h e r n Co t swolds (Glouces tersh i re) (Text-fig. 2) 
the d is t inc t ive , fr iable, yel low, Co t t e swo ld S a n d s of early to la te T o a r c i a n age a re deve loped , 
over lying ear l ier T o a r c i a n c lays . T h e y a re succeeded by the condensed , l imoni t ic C e p h a l o p o d 
Bed of la te T o a r c i a n age . F a r t h e r sou th in Avon , Somerse t a n d Dorse t (Text-fig. 2) , the Lower 
T o a r c i a n a n d p a r t of the U p p e r T o a r c i a n a re deve loped in the condensed micr i t ic l imes tone of the 
J u n c t i o n Bed , wi th the U p p e r T o a r c i a n Midford , Yeovil a n d Br idpor t s ands above . T h e s e s ands , 
like the Co t t e swo ld S a n d s to the n o r t h , a re l i thologically equ iva len t , b u t a re d i a c h r o n o u s , 
b e c o m i n g progress ive ly y o u n g e r to the sou th ( B u c k m a n 1889). Davies (1969) sugges ted t ha t 
these s a n d s r e p r e s e n t the progress ive s o u t h w a r d m o v e m e n t of a shelf s a n d b a r . I n Sco t land , 
T o a r c i a n s t r a t a a re p r e sen t in the I n n e r H e b r i d e s , w h e r e (in R a a s a y ) the L o w e r T o a r c i a n is 
r ep re sen ted by a series of s a n d s a n d shales , wi th a chamos i t i c i rons tone above ( the R a a s a y 
I r o n s t o n e ) . P a r t of t h e U p p e r T o a r c i a n is r ep re sen ted by the D u n C a a n Shales . 

I n this m o n o g r a p h the T o a r c i a n o u t c r o p is informally d iv ided in to five s epa ra t e regions , 
d iscussed below. I n d i v i d u a l locali t ies w i th in t h e m are identified by n a m e a n d t h r o u g h the use of a 
six figure N a t i o n a l G r i d reference. 

T H E Y O R K S H I R E B A S I N 
T h e T o a r c i a n l i t h o s t r a t i g r a p h y of the Yorksh i re Bas in was revised by K n o x (1984) a n d 

Powell (1984) , w h o recognized two format ions wi th in the T o a r c i a n of the Lias G r o u p : T h e 
W h i t b y M u d s t o n e F o r m a t i o n a n d the Blea W y k e S a n d s t o n e F o r m a t i o n . T h e former (Lower to 
U p p e r T o a r c i a n ) compr i ses five m e m b e r s : G r e y Shale M e m b e r , J e t Rock M e m b e r , A l u m Shale 
M e m b e r (Lower T o a r c i a n ) ; Peak M u d s t o n e M e m b e r a n d Fox Cliff Si l ts tone M e m b e r ( U p p e r 
T o a r c i a n ) . T h e first t h r ee of these co r r e spond to the " fo rma t ions" a n d "se r i es" of the s a m e n a m e s 
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S T R A T I G R A P H Y 3 

used by H o w a r t h (1962, 1973), whi le the Peak M u d s t o n e a n d Fox Cliff Si l t s tone m e m b e r s a re 
roughly equ iva len t to the Peak Shales a n d S t r ia tu lus Shales of D e a n (1954) . T h e Blea W y k e 
Sands tone F o r m a t i o n ( U p p e r T o a r c i a n ) compr i ses two m e m b e r s , the G r e y S a n d s t o n e M e m b e r 
and the Yellow S a n d s t o n e M e m b e r , c o r r e s p o n d i n g to the two uni t s of s imi lar n a m e used by D e a n 
(1954). 

T E X T - F I G . 1. The British Toarcian outcrop. Numbers 1-5 refer to 
the informal regions of the stratigraphical discussion: 1, York­
shire Basin, bounded to the south by the Market Weighton 
(MW) high; 2, North Midlands, bounded to the south by the 
Oxfordshire (Oxon) shallows; 3, Cotsvvolds, bounded to the 
south by the Mendips; 4, Somerset and Dorset; 5, Inner 
Hebrides. Important sections include: Raasay (Ra) Whitby 
(W), North Yorkshire; Kirton-in-Lindsey (K), Lincolnshire; 
Northampton (N); Bredon Hill (BH), Hereford and Worces­
ter; Wotton-under-Edge (WE), Gloucestershire; Ilminster (I), 
Somerset; Bridport (B), Dorset. 

SOMERSET AVON SOUTH NORTH MARKET YORKSHIRE 
DORSET MENDIPS COTSWOLDS OXFORDSHIRE NORTHAMPTON LINCOLN WEIGHTON BASIN 

T E X T - F I G . 2. Outline of the stratigraphy of the main Toarcian outcrop from Dorset to Yorkshire. The Lower/Upper 
Toarcian boundary, at the base of the Haugia variabilis Zone, is reduced to a horizontal plane. Abbreviations: BW, 
Blea Wyke Sand Formation; FC, Fox Cliff Siltstone Member; PM, Peak Mudstone Member; AS, Alum Shale 
Member; JR, Jet Rock Member; GS, Grey Shale Member; MRB, Marlstone Rock Bed; FB, F. Bed, Fish Bed; J. 
Bed, Junction Bed. Modified and updated after Arkell (1933, fig. 30). 
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4 T H E B R I T I S H T O A R C I A N ( L O W E R J U R A S S I C ) B E L E M N I T E S 

Whitby Mudstone Formation 

1. Grey Shale M e m b e r (Dactylioceras tenuicostatum Zone). 13 m of silty grey shales wi th a b u n d a n t 
ca lcareous a n d s ider i t ic doggers a n d nodules (e.g. the "six red n o d u l e s " of H o w a r t h 1973). T h e 
Grey Shales a re exposed a long the foreshore be tween B r a c k e n b e r r y W y k e ( N Z 795182) a n d T h e 
Peak, R a v e n s c a r ( N Z 980027) . Ex tens ive collect ions were m a d e at Eas t Ke t t l eness ( N Z 835160) , 
and H a w s k e r B o t t o m s ( N Z 944084) (Text-fig. 3A) . 
2. J e t Rock M e m b e r (Harpoceras falciferum Z o n e ) . A p p r o x i m a t e l y 30 m of b lack b i t u m i n o u s shales 
a l t e r n a t i n g wi th f requent ca lca reous nodu les a n d doggers tha t often bea r a pyr i te skin. T h e lower 
6—7 m a re k n o w n as t h e J e t Rock , cha rac t e r i zed by the la rge n u m b e r of pyr i t e - sk inned doggers 
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T E X T - F I G . 3. A , B. Belemnite ranges and .frequencies, Whitby Mudstone Formation. A . Grey Shale Member (Dac­
tylioceras tenuicostatum Zone). Exposures northwest and southeast of the Peak Fault. Bed numbers from Howarth (1973). B. The Jet Rock, Jet Rock Member (Harpoceras falciferum Zone, Harpoceras exaratum Subzone). Successions differ either side of the syndepositional Peak Fault. Bed numbers from Howarth (1962). C. Key to lithological sections IN text-figs 3-10. Sand burrs are calcareous cemented horizons within the Bridport Sands and their lithological equivalents (see Bryant et al. 1988). 
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S T R A T I G R A P H Y 5 

tha t it con ta ins . T h e u p p e r m o s t 2 3 - 2 4 m con ta in fewer nodu les , a n d a re k n o w n as the 
B i tuminous Shales ( H o w a r t h 1962) . T h e J e t Rock M e m b e r is exposed b e t w e e n P o r t M u l g r a v e 
(NZ 7980175-808173) , H a w s k e r B o t t o m s ( N Z 945082-948078) (bo th J e t Rock ) , R a v e n s c a r 
(NZ 980025-983083) (Jet Rock a n d B i t u m i n o u s Sha les ) , Sal twick Bay ( N Z 916114-925108) a n d 
S a n d s e n d ( N Z 860133-861139) (bo th B i t u m i n o u s Sha les ) . T h e conf igura t ion of n o d u l e s a n d 
ac tua l thicknesses of the shales a t R a v e n s c a r differ from t h a t deve loped no r th -wes t of the Peak 
Fau l t d u e to syndepos i t iona l m o v e m e n t of this fault ( H o w a r t h 1962) (Text-figs 2, 3B, 4A, B) . 
3. A l u m Sha le M e m b e r (Hildoceras bifrons Z o n e ) . Grey , n o n - b i t u m i n o u s shales w i t h m a n y 
ca lcareous or s ider i t ic nodu l e s or doggers . T h e effects of the syndepos i t iona l m o v e m e n t s of the 

£ NW of PEAK . ; g SE of PEAK 

T E X T - F I G . 4. Belemnite ranges and frequencies in the Bituminous Shales, Jet Rock Member, Whitby Mudstone 
Formation (Harpoceras falciferum Zone and Subzone). Bed numbers from Howarth (1962). A, exposures NW of 
Peak; B, exposures SE of Peak. 
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T E X T - F I G . 5 . BELEMNITE RANGES AND FREQUENCIES IN THE HARD SHALES AND MAIN ALUM SHALES, ALUM SHALE 
WHITBY MUDSTONE FORMATION (Hildoceras bifrons ZONE, Dactylioceras commune SUBZONE). BED NUMBERS FROM 
( 1 9 6 2 ) . A , EXPOSURES N W OF PEAK; B , EXPOSURES S E OF PEAK. 

1J>20 
[11-20 

6-10 

r 
MEMBER, 
HOWARTH 

Peak F a u l t a t t h e Peak , R a v e n s c a r , h a v e resu l ted in differential th icknesses e i ther s ide of t h e fault 
(27 m n o r t h w e s t of the fault, 37 m sou theas t of i t ) , a n d in different conf igurat ions of the i r nodu le 
b a n d s ( H o w a r t h 1962, fig. 1) (Text-figs 5A, B, 6A, B) . T h e A l u m Shale M e m b e r is best exposed 
a t W h i t b y ( N Z 902115-913114 ) a n d a t R a v e n s c a r ( N Z 984024-986018) , a n d extensive collec­
t ions were m a d e from b o t h localit ies (Text-figs 5A, B, 6A, B) . 
4. Peak M u d s t o n e M e m b e r (Haugia variabilis Z o n e to Grammoceras striatulum S u b z o n e , Grammoceras 
thouarsense Z o n e ) . 12—13 m of l ight grey, silty, n o n - b i t u m i n o u s shales c o r r e s p o n d i n g to the Peak 
Shales a n d the basa l p a r t of the S t r i a tu lus Shales of D e a n (1954) ( K n o x 1984). T h e Peak 
M u d s t o n e M e m b e r is exposed only a t Fox Cliff ( N Z 988016) , w h e r e extensive collect ions were 
m a d e (Text-figs 6 C , 7A) . 

5. Fox ClifTSiltstone M e m b e r (Grammoceras thouarsense Zone) . 1 1 m of silty sha les c o r r e s p o n d i n g to 
the u p p e r p a r t of the S t r i a tu lus Shales of D e a n (1954) ( K n o x 1984). I t is exposed only at Fox Cliff 
( N Z 988016) , w h e r e extens ive col lect ions were m a d e (Text-fig. 7A) . 

http://jurassic.ru/
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^ NW OF PEAK 

T E X T - F I G . 6. Belemnite ranges and frequencies in: A, B, the Main Alum Shales (top) and Cement Shales, Alum Shale 
Member, Whitby Mudstone Formation (Hildoceras bifrons Zone, Peronoceras fibulatum - Catacoeloceras crassum 
subzones). Bed numbers from Howarth (1962). A, exposures NW of Peak; B, exposures SE of Peak. C, the Peak 
Shales, Peak Mudstone Member, Whitby Mudstone Formation (Haugia variablis Zone), Fox Cliff, southeast of 
Peak. New bed numbers. 

Blea Wyke Sandstone Formation 
1. Grey S a n d s t o n e M e m b e r (Dumortieria levesquei Z o n e ) . 11 m of grey s a n d s t o n e s w i t h s p o r a d i c 
i ndu ra t e d hor izons , c o r r e s p o n d i n g to the Grey Beds of D e a n (1954) ( K n o x 1984). T h e Grey 
Sands tone M e m b e r is exposed a t Blea W y k e Poin t ( N Z 991016) , w h e r e extens ive col lect ions were 
m a d e (Text-fig. 7B). 
2. Yellow S a n d s t o n e M e m b e r (Dumortieria levesquei Z o n e ) . 8 m of yellow friable s a n d s c o r r e s p o n d ­
ing to the Yellow Beds of D e a n (1954) ( K n o x 1984). T h e Yellow S a n d s t o n e M e m b e r is exposed a t 
Blea W y k e Poin t ( N Z 991016) , w h e r e extensive collections were m a d e (Text-fig. 7 C ) . 

N O R T H M I D L A N D S 

Thi s region inc ludes L inco lnsh i re a n d N o r t h a m p t o n s h i r e . Ne i the r was vis i ted, because of 
relatively poor exposure , b u t extensive m u s e u m collections ( B M N H , a n d Beeby T h o m p s o n 
Collect ion C M N ) were consu l ted . T h e s t r a t i g r aphy of the L inco lnsh i re T o a r c i a n , w h i c h is 

http://jurassic.ru/



8 T H E B R I T I S H T O A R C I A N ( L O W E R J U R A S S I C ) B E L E M N I T E S 

T E X T - F I G . 7 . BELEMNITE RANGES AND FREQUENCIES IN: A , THE STRIATULUS SHALES, TOP PEAK MUDSTONE AND FOX CLIFF SILTSTONE 
MEMBERS, WHITBY MUDSTONE FORMATION {Grammoceras thouarsense ZONE). FOX CLIFF, SOUTHEAST OF PEAK. N E W BED 
NUMBERS; B , THE GREY SANDSTONE MEMBER, BLEA WYKE SANDSTONE FORMATION (Dumortieria levesquei ZONE) . BLEA 
WYKE POINT, SOUTHEAST OF PEAK. N E W BED NUMBERS; C , THE YELLOW SANDSTONE MEMBER, BLEA WYKE SANDSTONE 
FORMATION (Dumortieria levesquei ZONE) , AND OVERLYING AALENIAN TEREBRATULA BED ( T . B . ) . BLEA WYKE POINT, 
SOUTHEAST OF PEAK. N E W BED NUMBERS. 

c o m p o s e d ent i re ly of L o w e r T o a r c i a n sed imen t s , was discussed by T r u e m a n (1918) , Arkell 
(1933) , H o w a r t h & R a w s o n (1965, desc r ib ing the succession a t K i r t on - in -L indsey ; the be lem­
nites a re housed in the N a t u r a l H i s to ry M u s e u m ) a n d H o w a r t h (1980) . T h e N o r t h a m p t o n s h i r e 
T o a r c i a n was d iscussed in de ta i l by H o w a r t h (1978) (Text-fig. 2) . 

C O T S W O L D S 

T h i s region compr i ses two a reas wi th l i thologically d is t inct successions: the n o r t h e r n 
Co t swo lds , i nc lud ing all those localit ies n o r t h of C h e l t e n h a m , a n d the s o u t h e r n C o t s w o l d s , in the 
vicini ty of S t r o u d (Text-f ig. 2 ) . 
Northern Cotswolds. U p to 100 m of arg i l laceous s ed imen t s compr i se the T o a r c i a n of this a rea 
( R i c h a r d s o n 1929; G r e e n & Melvi l le 1956; W h i t t a k e r & Iv imey-Cook 1972). Smal l exposures of 
L o w e r T o a r c i a n were visi ted a t O x e n t o n Hil l (tenuicostatum Zone) ( S O 997314) (Text-fig. 8) and 
A l d e r t o n Hil l (falciferum Zone) (SP 009345) , the la t te r expos ing the famous Fish a n d Insec t Bed 
(Brodie 1843; Cr ick 1896, 1921). Spec imens were also collected from mass ive clay s l umps at 
B r e d o n Hil l (main ly L o w e r T o a r c i a n , a l t hough capped by U p p e r T o a r c i a n l imestones) 
( S O 950400) . 
Southern Cotswolds. A p p r o x i m a t e l y 100 m of arg i l laceous sed imen t s , s ands a n d l imes tones com­
prise the T o a r c i a n s e d i m e n t s of this a rea . T h e s e sed imen t s differ from those of the n o r t h e r n 
Cos two lds d u e to the d e v e l o p m e n t of the Cot t e swold Sands (Text-fig. 2 ) . T h e s e consist of 
a p p r o x i m a t e l y 70 m of fine, friable, yellow sands oibifrons to variabilis zones age ( B u c k m a n 1889; 
R i c h a r d s o n 1910; C a v e 1977). Bo th the Co t t e swold S a n d s a n d the succeed ing condensed , oolitic 
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T E X T - F I G . 8 . BELEMNITE RANGES AND 
FREQUENCIES IN SECTIONS 
EXPOSED AT OXENTON HILL 
(NORTHERN COTSWOLDS) AND 
WOTTON HILL (SOUTHERN 
COTSWOLDS), GLOUCESTERSHIRE. 
N E W BED NUMBERS. OXENTON 
HILL; MARLSTONE ROCK BED 
(BED 1, PLIENSBACHIAN, 
Pleuroceras spinatum ZONE) AND 
OVERLYING U P P E R LIAS CLAY 
(BEDS 2 - 5 ) (Dactylioceras ten­
uicostatum ZONE) . 

• > 2 0 
•fl-20 
• 6 - 1 0 

V 
l imestones of the C e p h a l o p o d Bed (thouarsense to levesquei zones) were e x a m i n e d a t W o t t o n Hi l l , 
W o t t o n - u n d e r - E d g e ( S T 754939) (Text-fig. 8 ) . 

S O M E R S E T A N D D O R S E T 

Somerset. T o a r c i a n exposures in this region a re ex t remely l imi ted , a n d no fresh m a t e r i a l was 
collected. H o w e v e r , be lemni tes from the classic localities a r o u n d I l m i n s t e r were e x a m i n e d in 
Ba th (Char les M o o r e Col lec t ion , G M B ) . T h e T o a r c i a n s t r a t i g r a p h y was d iscussed by M o o r e 
(1867), B u c k m a n (1889) , H a m l e t (1922) , S p a t h (1922), Arkel l (1933) a n d Wi l son et al. (1958) . 
Dorset. T h e r e is l i t t le recen t work on the Dorse t T o a r c i a n ; de ta i led s tudies were u n d e r t a k e n in the 
early p a r t of this c en tu ry by B u c k m a n (1910, 1922) a n d J a c k s o n (1922, 1926) a n d la te r by P a r s o n s 
(1974), J e n k y n s & Senior (1977) a n d H o w a r t h (1980) . T h e T o a r c i a n success ion is well exposed 
on the Dorse t coast be tween T h o r n c o m b e Beacon (SY 437914) a n d B u r t o n B r a d s t o c k 
(SY 490888) . T h e L o w e r T o a r c i a n a n d p a r t of the U p p e r T o a r c i a n a re r e p r e s e n t e d by the 
micri t ic l imes tones of the condensed J u n c t i o n Bed (Jackson 1922, 1926; H o w a r t h 1956, 1980). 
T h e J u n c t i o n Bed a t W a t t o n Cliff (SY 452918) is r a t h e r th icker t h a n e l sewhere in D o r s e t (2.6 m 
as opposed to 1.4 m at D o w n Cliff), d u e to the m o v e m e n t of a syndespos i t iona l fault ( J enkyns & 
Senior 1977). T h e J u n c t i o n Bed ranges in age from la te P l i en sbach i an (spinatum Zone ) to la te 
T o a r c i a n (thouarsense Zone ) (Text-fig. 9 A ) . 

M o s t of the U p p e r T o a r c i a n in Dorse t is r ep resen ted by the D o w n Cliff C l a y (levesquei Zone) 
and the Br idpor t S a n d s (levesquei Z o n e to A a l e n i a n ) . T h e D o w n Cliff C l a y is a d a r k grey 
argi l laceous depos i t 21 m thick w h i c h is locally deve loped above the J u n c t i o n Bed . I t is seen h igh 
in the cliff n e a r D o w n Cliff (SY 443913) , above the J u n c t i o n Bed a t W a t t o n Cliff (SY 452918) 
(Text-fig. 9A) , a n d in fallen blocks on the foreshore, from w h i c h fossils were o b t a i n e d . O v e r l y i n g 
the D o w n Cliff C lay a re the B r i d p o r t S a n d s , t he l i thological b u t d i a c h r o n o u s equ iva l en t of the 
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10 T H E B R I T I S H T O A R C I A N ( L O W E R J U R A S S I C ) B E L E M N I T E S 

Yeovil (Somer se t ) , Mid fo rd (Avon) a n d Cot t e swold s ands ( B u c k m a n 1889; Boswell 1924; Davies 
1969; Text-f ig. 2 ) , b u t differing in the la rge n u m b e r s of cemen ted b a n d s (locally k n o w n as ' s and 
bu r r s ' ) t h a t it con ta ins ( B r y a n t et al. 1988). T h e Br idpor t S a n d s were e x a m i n e d in deta i l at Eas t 
Cliff, a n d W e s t Bay , n e a r B r i d p o r t (SY 465902-475897) a n d B u r t o n Cliff, B u r t o n Brads tock 
(SY 4 7 9 8 9 5 - 4 9 0 8 8 8 ) , w h e r e extens ive collections wre m a d e (Text-fig. 9B) . 
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T E X T - F I G . 9. Belemnite ranges and frequencies in: A, section at Watton Cliff ("Fault Corner"), Eypesmouth, Dorset. 
New bed numbers: Thorncombe Sands (bed 1, Pliensbachian, Amaltheus margaritatus Zone); Junction Bed (beds 
3 - 1 2 , Pliensbachian Pleuroceras spinatum Zone to Dumortieria levesquei Zone, IPhylseogrammoceras dispansum Subzone); 
Down Cliff Clay (bed 1 3 , Dumortieria levesquei Zone, ?Dumortieria moorei Subzone). B, sections through the Bridport 
Sands (Dumortieria levesquei Zone, to Lower Aalenian) at East Cliff, West Bay, Bridport, and Burton Cliff, Burton 
Bradstock. New bed numbers. These cliffs are interrupted by a fault at Freshwater Bay, but a continuous 
succession can be traced from East Cliff to Burton Cliff. The lower part of the succession (beds 1-15) was measured 
at East Cliff; the upper part in Burton Cliff. The lowest bed exposed at the western end of Burton Cliff (the beds dip 
slightly to the east) is bed 15. 
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H E B R I D E A N R E G I O N ( R A A S A Y ) 

T h e r e h a v e b e e n few s tudies of the T o a r c i a n succession of this region, of w h i c h the m o s t 
i m p o r t a n t a re those of Lee (1920) a n d H o w a r t h (1956) . T h e L o w e r T o a r c i a n on R a a s a y 
comprises the top of the ma in ly U p p e r P l i ensbach ian ( D o m e r i a n ) Sca lpa S a n d s t o n e (tenuicostatum 
Zone ) , the Por t r ee Shales (tenuicostatum Zone) a n d R a a s a y I r o n s t o n e (bifrons to thouarsense zones ) . 
T h e U p p e r T o a r c i a n is ma in ly u n r e p r e s e n t e d , except for the base of the mos t ly A a l e n i a n D u n 
G a a n Shales (aalensis S u b z o n e , levesquei Z o n e ) . All these un i t s w e r e e x a m i n e d on R a a s a y in t h e 
Invera r i sh B u r n sect ion n e a r I n v e r a r i s h ( N G 576373) (Text-fig. 10). 

I N V E R A R I S H B U R N 

Om 

NOT 
EXPOSED 

A 
•Q 
A 

•O 

i 
A 

1 • O 
: « «-

T E X T - F I G . 10 . BELEMNITE RANGES AND FREQUENCIES IN SECTION EXPOSED 
IN INVERARISH BURN, NEAR INVERARISH, RAASAY. N E W BED NUM­
BERS: T O P SCALPA SANDSTONE (BED 1, Dactylioceras tenuiscostatum 
ZONE); PORTREE SHALES (BED 2 , Harpoceras falciferum ZONE); 
RAASAY IRONSTONE (BEDS 3 - 6 , Hildoceras bifrons ZONE, Dac­
tylioceras commune SUBZONE TO Grammoceras thouarsense ZONE) ; 
D U N CAAN SHALES (BEDS 7 - 1 6 , Dumortieria levesquei ZONE, 
Pleydellia aalensis SUBZONE TO LOWER AALENIAN); CALCAREOUS 
SANDSTONE (BED 1 7 , AALENIAN). 

• >20 
•n-20 
•6-10 

r 
B E L E M N I T E B I O S T R A T I G R A P H Y 

A b ios t r a t ig raph ica l zona l s c h e m e can be es tabl ished us ing the r anges of the be l emn i t e s 
descr ibed in this m o n o g r a p h . Five be l emni t e biozones a re recognised for n o r t h w e s t E u r o p e , b a s e d 
in the m a i n o n de ta i l ed col lect ing from t h e e x p a n d e d sequence in Yorksh i r e , a n d on c o m p a r a b l e 
successions e lsewhere in Br i t a in a n d in G e r m a n y . S toyanova -Verg i lova ' s (1977) b e l e m n i t e zona l 
scheme for Bu lga r i a is also closely c o m p a r a b l e wi th t ha t given below. T h e t e rmino logy used in 
this section follows the usage of H o l l a n d et al. (1978) . T h e base of each b iozone is defined a t t he 
first a p p e a r a n c e of its index species; its top , a t the first a p p e a r a n c e of the i ndex species of the 
succeeding b iozone . U n l e s s o the rwise s t a t ed , t he bed n u m b e r s refer to t h e p u b l i s h e d sec t ions of 
H o w a r t h (1962, 1973). 
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Passaloteuthis bisulcata p a r t i a l - r a n g e Biozone . T h e base is at p resen t undef ined , as this species 
p r o b a b l y first a p p e a r e d in the margaritatus Z o n e of the P l i ensbach ian (Riegraf 1980, t ab le 1). T h e 
top is defined a t the las t a p p e a r a n c e of the index species (in bed 32, G r e y Sha le M e m b e r ) . Also 
charac te r i s t i c of this b iozone , wi th l imited ranges , a re Parapassaloteuthis zicteni (up to bed 1), 
Passaloteuthis milleri a n d Pseudohastites longiformis (up to bed 20) . 
Acrocoelites trisulculosus t o t a l - r ange Biozone . T h e base is defined at the first a p p e a r a n c e of the index 
species in bed 33 (Jet Rock M e m b e r ) , a n d the top as its last a p p e a r a n c e in bed 4 1 . T h e index 
species is not c o m m o n in sou thwes t E n g l a n d , a l t hough n u m e r o u s in G e r m a n y . Howeve r , the zone 
m a y be defined in s o u t h w e s t E n g l a n d by the pa r t i a l r ange of the closely re la ted species A. 
ilminsterensis, from its first a p p e a r a n c e in hor izons equ iva l en t in age to bed 33 , to the first 
a p p e a r a n c e of the indices of the succeed ing zone . Chondroteuthis wunnenbergi is known only from 
wi th in this zone in the Fish Bed in s o u t h e r n E n g l a n d a n d equ iva len t hor izons in G e r m a n y . 
Acrocoelites vulgaris—Simpsonibelus dorsalis p a r t i a l - r ange Biozone. T h e base is defined by the first 
a p p e a r a n c e of the index species in bed 43 of the J e t Rock M e m b e r . T h e top is defined a t the first 
a p p e a r a n c e of the indices of the succeed ing zone in beds 72 (nor thwes t of Peak) a n d xxxviii 
( sou theas t of Peak) of the A l u m Sha le M e m b e r . Acrocoelites subtenuis is c o m m o n at the base of this 
zone, o c c u r r i n g from bed 43 (Jet Rock M e m b e r ) to bed 53 (A lum Sha le M e m b e r ) . O f t h e two 
indices of this zone , only A. vulgaris has so far been identified in s o u t h e r n E n g l a n d , bu t A. subtenuis 
is c o m m o n a n d d e m o n s t r a t e s the base of this zone . All the index fossils, i nc lud ing A. subtenuis, 
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T E X T - F I G . 1 1 . BELEMNITE BIOZONATION OF THE BRITISH TOARCIAN. RANGES OF INDEX SPECIES ARE GIVEN AGAINST SIX IMPORTANT 
SUCCESSIONS IN THE TOARCIAN OUTCROP, SUMMARIZED AND REVISED FROM HOWARTH (in C O P E et at. 1 9 8 0 ) . 1, RAASAY, INNER 
HEBRIDES; 2 , DORSET COAST; 3 , SOUTHERN COTSWOLDS; 4 , NORTHERN COTSWOLDS; 5 , NORTHAMPTON; 6 , YORKSHIRE BASIN. 
PROPOSED BELEMNITE BIOZONES ARE PLOTTED AGAINST THE AMMONITE BIOZONES FOR COMPARISON. 
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occur in the R a a s a y I r o n s t o n e , a n d a re k n o w n from F r a n c e , G e r m a n y a n d eas t e rn G r e e n l a n d 
(Rozenkran tz Col lec t ion, G M C ) . 
Dactyloteuthis—Megateuthis p a r t i a l - r a n g e Biozone . T h e base is defined a t the a p p e a r a n c e of b o t h 
index genera in beds 72 (no r thwes t of Peak) a n d xxxviii ( sou theas t of Peak) of the A l u m Sha le 
M e m b e r . I t s top is defined a t the first a p p e a r a n c e of Brevibelus breviformis in b e d 14 ( this 
m o n o g r a p h ) of the Peak M u d s t o n e M e m b e r . I n Yorksh i re , D. crossotela a n d D. cf. ventricosa a r e 
c o m m o n in this zone , whi le D. digitalis a n d D. ventricosa a r e m o r e c o m m o n in s o u t h e r n E n g l a n d 
a n d m a i n l a n d E u r o p e , be ing poss ibly T e t h y a n in or igin (Doyle 1987, p . 240) . T h e t h r e e species of 
Megateuthis c o m m o n in the T o a r c i a n (M. rhenana, M. glaber a n d M? longisulcata) a r e k n o w n across 
E n g l a n d a n d the rest of n o r t h w e s t E u r o p e . 
Brevibelus breviformis p a r t i a l - r a n g e Biozone . T h e base is defined a t the first a p p e a r a n c e of t h e i ndex 
species in bed 14 (this m o n o g r a p h ) of the Peak M u d s t o n e M e m b e r . T h e top is no t formal ly 
defined as it r anges in to the Bajocian (Riegraf 1980, t ab le 3) . O t h e r species c o m m o n in this zone 
include Salpingoteuthis trisulcata (possibly of T e t h y a n or igin, see Doyle 1987) in s o u t h e r n E n g l a n d 
a n d m a i n l a n d E u r o p e . T h e zonal index is c o m m o n and occurs t h r o u g h o u t the T o a r c i a n o u t c r o p 
in Br i ta in a n d m a i n l a n d E u r o p e . 

M O R P H O L O G Y A N D T E R M I N O L O G Y 

Belemni te m o r p h o l o g y has been d iscussed by m a n y a u t h o r s , mos t n o t a b l y Schwegle r (1961) , 
Pugaczewska (1961) , S p a e t h (1971) , Riegra f (1980) , M u t t e r l o s e (1983) , C o m b e m o r e l (1988) a n d 
Doyle & Kel ly (1988) . I t is therefore only briefly d iscussed he re . T h e r o s t r u m is of m o s t 
significance in be l emni t e sys temat ics , the p h r a g m o c o n e be ing of use only a t h ighe r t a x o n o m i c 
levels (e.g. J e l e t zky 1966). T h e following features a re here cons idered to be of the g rea tes t 
t axonomic i m p o r t a n c e in the s tudy of be l emni t e ros t ra , a n d a re given be low in the o r d e r in w h i c h 
they a p p e a r in the d iagnoses a n d descr ip t ions t ha t follow. T h e t e r m " r o s t r u m " is used in 
preference to " g u a r d " t h r o u g h o u t (cf. Stevens 1965), as the la t te r h a s a n inval id funct ional 
conno ta t ion . As d i scussed by Stevens (1965) , t he effectiveness of this s t r u c t u r e as a p ro tec t ion (i.e. 
a " g u a r d " ) for the p h r a g m o c o n e would h a v e been m i n i m a l . T e r m s no t d i scussed be low a r e g iven 
in Text-fig. 12). 
Shape. T h i s is a n i m p o r t a n t specific cha rac t e r . T h e r e a re th ree bas ic m o r p h o t y p e s (with in ter ­
med ia t e s ) , name ly : hastate (spear- l ike; some a u t h o r s employ the t e r m s c lava te (club-l ike) o r 
lanceola te ( lance- l ike) , conical ( cone-shaped) a n d cylindrical (para l le l -s ided) (see S c h u m a n n 1974). 
Shape is usua l ly expressed by desc r ip t ion of t h e ou t l ine (i.e. v e n t r a l o r do r sa l a s p e c t ) , w h i c h is 
a lways symmet r i ca l , a n d the profile (i.e. la tera l a spec t ) , which m a y be e i ther a s y m m e t r i c a l or 
symmet r ica l . 
Transverse section. T h i s is a n i m p o r t a n t specific c h a r a c t e r used in con junc t ion wi th s h a p e . Sect ions 
m a y be descr ibed as ( lateral ly) compressed or (dorso-ventra l ly) depressed, a n d a re genera l ly c i rcu la r , 
elliptical, pyr i form or s u b q u a d r a t e . 
Grooves. Grooves a re of g rea t i m p o r t a n c e a t gener ic a n d h igher levels. T h e r e a re two bas ic types : 
apical (confined to, or e m a n a t i n g from the apex) defining the Be lemni t ina , a n d alveolar (confined 
to, or e m a n a t i n g from the a lveolar region) defining the Be l emnopse ina . Also p r e s e n t in all 
be lemni tes a re fine l a te ra l depress ions a n d r idges k n o w n as "lateral lines", w h i c h p rov ide useful 
cr i ter ia for different iat ion a t family a n d h ighe r t a x o n o m i c levels. I n t h e B e l e m n o p s e i n a , l a t e ra l 
lines a re usual ly found as Doppellinien, c losely-spaced n a r r o w para l le l l ines, whi le in the Be lem­
ni t ina (in mos t cases) they a re less clearly defined, a l t h o u g h c o m m o n l y affecting the s h a p e of the 
t ransverse sect ion. 
Other features. T h o s e such as the form of the apical l ine (o thol inea te , gon io l inea te or cyr to l inea te ; 
see S c h u m a n n 1974) a n d the d e p t h of p e n e t r a t i o n of the a lveolus a re useful a t gener ic level. T h e 
alveolar angle , a fea ture emp loyed by s o m e a u t h o r s , has been found to v a r y only sl ightly (in the 
range of a p p r o x i m a t e l y 25°-35°) wi th in the Be lemni t ida (Schwegler 1961; S tevens 1965), a n d is of 
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CYLINDRICAL C O N I C A L H A S T A T E 

T E X T - F I G . 12. Morphological terms and measurements employed in the systematic descriptions. Abbreviations: 
epirost., epirostrum; comp., compressed; dep., depressed. From Doyle & Kelly (1988), with permission of the 
Norsk Polarinstitutt. 

little t a x o n o m i c va lue a t gener ic or specific levels, a l t h o u g h increas ing in va lue a t h ighe r 
t a x o n o m i c levels. 
Epirostrum. I n s o m e be l emni t e s the r o s t r u m compr i ses two sepa ra t e pa r t s , the o r t h r o s t r u m a n d 
e p i r o s t r u m . T h e orthorostrum is equ iva len t to the " n o r m a l " be lemni t e r o s t r u m , a n d is cyl indr ical , 
conical or h a s t a t e w i t h concen t r i c g r o w t h lines a n d r ad i a l p r i sma t i c calcite crysta ls e m a n a t i n g 
from the apica l l ine. T h e epirostrum consis ts of a pos te r ior ex tent ion of this " n o r m a l " r o s t r u m , wi th 
th in walls g rowing adap ica l ly from it, a n d a n a lmos t s t ruc ture less , i n t e rna l mass ("corpus 
pulposum" of Mul le r -S to l l 1936) w i th only c r u d e g rowth l ines. S p a e t h et al. (1975) , B a n d e l (1985) 
a n d B a n d e l & S p a e t h (1988) h a v e sugges ted t ha t the ep i ro s t rum was largely a ragon i t i c , com­
p a r e d wi th the calci t ic o r t h o r o s t r u m . 

I t is c lear t h a t s o m e g e n e r a (e.g. Salpingoteuthis a n d Cuspiteuthis) have been misused as 
" b u c k e t s " to un i t e those species wi th ep i ros t ra . I n the p resen t s tudy , the g e n e r a Acrocoelites, 
Megateuthis, Youngibelus a n d Dactyloteuthis have been found wi th bo th ep i ros t ra te a n d non-ep i ro -
s t ra te forms, i nd i ca t i ng t h a t the p resence or absence of this feature can n o longer be cons idered as 
a v a l u a b l e t a x o n o m i c cr i te r ion for differentiat ion of genera . I n d e e d , d ' O r b i g n y (1842-45) , 
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Lissajous (1925) a n d Doyle (1985) have sugges ted t ha t ep i ros t ra were sexual a d a p t i o n s (see also 
Bande l & S p a e t h 1988), a n d if this is the case, then the i r p resence or absence is un re l i ab le even as 
a specific cha rac t e r . H o w e v e r , a t the p resen t level of inves t iga t ion , some m o r p h o s p e c i e s based 
par t ly on the presence of a n e p i r o s t r u m are used. 
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S Y S T E M A T I C D E S C R I P T I O N S 

I n the m a i n , t h e classif ication e m p l o y e d below follows t h a t of J e l e t zky (1966) , w i th s o m e 
modif icat ions sugges ted by Saks & N a l ' n y a e v a (1967, 1970, 1975) a n d Doyle & Riegra f (1986, 
1987). 

In the desc r ip t ions , t he t e rms smal l , m e d i u m a n d large refer to to ta l p rese rved l eng th a n d 
compr i se the r a n g e s of < 6 0 m m , 60—95 m m a n d > 9 5 m m respect ively. O t h e r m e a s u r e m e n t s (in 
m m ) are i l lus t ra ted in Text-f ig. 12. T h e a n n o t a t i o n of s y n o n y m y lists follows the conven t ion of 
M a t t h e w s (1973) . I n the synonymies , t e rms such as 'n . sp . ' a n d ' sp . nov . ' a re o m i t t e d . 

P h y l u m M O L L U S C A L i n n a e u s , 1758 
Class C E P H A L O P O D A Cuvie r , 1794 
Subclass C O L E O I D E A Ba the r , 1888 
O r d e r B E L E M N I T I D A Zit te l , 1895 

S u b o r d e r B E L E M N I T I N A Zit te l , 1895 
Fami ly B E L E M N I T I D A E d ' O r b i g n y , 1845 

[ = Po ly t eu th idae Stolley, 1919] 
Type genus. Doyle & Riegra f (1986, 1987) have r eques ted t ha t the I C Z N use the i r p l e n a r y 

powers to suppres s Belemnites L a m a r c k , 1799 a n d des igna te Passaloteuthis Lissa jous , 1915 type 
genus of this family. 

Subfami ly B E L E M N I T I N A E d ' O r b i g n y , 1845 
[ = P a s s a l o t e u t h i n a e Naef, 1922] 

G e n u s P A S S A L O T E U T H I S Lissajous, 1915 
[=Holcoteuthis Stolley, 1919] 

Type species. Belemnites bruguierianus d ' O r b i g n y , 1842 (junior subject ive s y n o n y m of Belemnites 
bisulcatus Blainvil le , 1827); by or ig ina l des igna t ion . 

Diagnosis. M e d i u m to la rge sized cyl indr ica l to cyl indr iconical Be l emn i t i nae . Profile s imi la r to 
out l ine in mos t species, symmet r i c a l , cyl indr ica l to cyl indr iconical . T r a n s v e r s e sect ions subc i r cu -
lar to s u b q u a d r a t e . N o ven t r a l ap ica l furrow, two dorso- la te ra l ap ica l furrows, a p e x s t r i a ted . 
La te ra l l ines ind is t inc t , cons is t ing of two weak , subpa ra l l e l dep res s ions a n d a weak r idge . Apica l 
line gonio l inea te , p h r a g m o c o n e ven t ra l ly d i sp laced , p e n e t r a t i n g one thi rd of the r o s t r u m . Alve­
olar angle 25°-30°. 

Range. P l i en sbach i an to L o w e r T o a r c i a n (tenuicostatum Zone) of n o r t h w e s t E u r o p e a n d U S S R . 
Remarks. Passaloteuthis is easily d i s t ingu i shed from t h e re la ted g e n u s Pseudohastites N a e f w h i c h 

has a m o r e compressed r o s t r u m a n d a n acu te apex . Some species of Passaloteuthis m a y be confused 
in genera l form wi th s o m e of Acrocoelites Lissajous, bu t they m a y be d i s t ingu i shed by the i r two 
( ra ther t h a n three) ap ica l grooves . T h e n a m e Passaloteuthis is cons idered by some a u t h o r s to be a 

j u n i o r object ive s y n o n y m of Belemnites L a m a r c k , 1799 (e.g. C r i c k m a y 1933; J e l e t z k y 1966; 
S c h u m a n n 1974), bu t d u e to the i n d e t e r m i n a t e n a t u r e of the des igna ted lec to type (Kle in 1731, 
p i . V I I I , fig. 7; as selected by C r i c k m a y 1933), a n d the fact t ha t the o the r val id syn types a re all 
typical be lemni te l l ids (see J e l e t zky 1966, p . 140) this is undes i r ab l e . Doyle & Rieg ra f (1986) h a v e 
formally app l i ed to t h e I C Z N for suppress ion of Belemnites L a m a r c k , 1799 ( a n d its type species 
Belemnites paxillosus L a m a r c k , 1801). 

P a s s a l o t e u t h i s b i s u l c a t a (Blainvil le , 1827) PI. 1, figs 1-8; PI. 2, figs 1-4; PI. 3, figs 1-4 

?1820 Belemnites paxillosus Lamarck; v. Schlotheim (pars), p . 46 [includes both Jurassic and Cretaceous 
belemnites], 

* 1827 Belemnites bisulcatus Blainville, p. 79, pi. 2, fig. 7 non pi. 5, fig. 12 [ = ?'Acrocoelites wrighti (Oppel) ] . 
1827 Belemnites paxillosus v. Schlotheim; Blainville, p. 101. 

v. 1829 Belemnites elongatus Miller, Sowerby, p . 178, pi. 590, fig. 1. 
. 1830 Belemnites paxillosus v. Schlotheim; Voltz, p . 50, pi. VI , fig. 2. 
. 1831 Belemnites paxillosus v. Schlotheim; Zieten, p. 29, pi. 23, fig. 1. 

http://jurassic.ru/



20 T H E B R I T I S H T O A R C I A N ( L O W E R J U R A S S I C ) B E L E M N I T E S 

V 71071 
V 71071 

1831 Belemnitespapillatus Plieninger [m.s.]; Zieten, p . 30, pi. 23, fig. 7 [abnormally elongated apex]. 
1831 Belemnites subpapillatus Zieten, p . 30, pi. 23, fig. 8 [abnormally elongated apex]. 
1831 Belemnites laevigatus Zieten, p . 28, pi. 21, fig. 12. 
1842 Belemnites bruguierianus d 'Orbigny, p . 84, pi. 7, figs 1-5. 
1845 Belemnites niger Lister; d 'Orbigny, p. 261, pi. 39, figs 1, 2, 4—7, 9; pi. 40, figs 1-5. 
1848 Belemnites paxillosus amalthei Quenstedt , p. 401, pi. 24, figs 5, 6. 
1848 Belemnites paxillosus v. Schlotheim; Quenstedt , p. 403, pi. 24, fig. 8. 
1855 Belemnites cylindricus Simpson, p. 29 [Lectotype, here designated, W M 1981, Spinatus Beds, Kettleness, 

North Yorkshire], 
1856 Belemnites paxillosus v. Schlotheim; Oppel , p. 272. 
1863 Belemnites paxillosus v. Schlotheim; Mayer, p . 3. 
1864 Belemnites elongatus Sowerby; Huxley, pi. l,fig. 1 [ = ?Pseudohastites sp, and indet. phragmoteuthid remains]. 
1864 Belemnites bruguierianus d 'Orbigny; Huxley, pi. 1, fig. 3 [ = ?Passaloteuthis sp, and indet. phragmoteuthid 

remains] . 
1866 Belemnites paxillosus v. Schlotheim; Phillips, p. 47, pi. 6, fig. 15; pi. 20, fig. 52. 
1866 Belemnites elongatus Sowerby; Phillips, p. 50, pi. 7, fig. 17. 
1867 Belemnites cylindricus Simpson; Phillips, p . 66, pi. 20, fig. 50. 
1869 Belemnites paxillosus v. Schlotheim; Dumortier, p. 33. 
1876 Belem7iites cylindricus Simpson; Blake (in Ta te & Blake), p. 319. 
1876 Belemnites paxillosus v. Schlotheim; Blake (in Tate & Blake)., p. 321. 
1878 Megateuthis bruguieriana (d 'Orbigny); Bayle & Zeiller, pi. X X I I I , figs 1, 34. 
1883 Belemnites paxillosus v. Schlotheim; Mayer-Eymar, p. 641. 
1883 Belemnites cylindricus Simpson; Mayer-Eymar, p. 641. 

v. 1884 Belemnites modestus. Simpson, p . 31 [lectotype, here designated, W M 2712, U. Lias, Sandsend, North 
Yorkshire]. 

v. 1884 Belemnites cylindricus Simpson; Simpson, p. 37. 
v. 1912 Belemnites paxillosus v. Schlotheim; Werner, p . 122. 

1915 Passaloteuthis bruguieriana (d 'Orbigny); Lissajous, p . 65. 
1919 Holcoteuthis paxillosa (v. Schlotheim); Stolley, p. 39. 
1920 Holcoteuthis paxillosa (v. Schlotheim); Biilow-Trummer, p. 85 [full synonymy]. 
1922 Passaloteuthis paxillosa (v. Schlotheim); Naef, p. 232. 
1925 Passaloteuthis bruguierianus (d 'Orbigny); Lissajous, p. 77 [full synonymy], 
1933 Belemnites paxillosus Lamarck; Crickmay, pp. 12-15. 

v. 1962b Belemnites paxillosus (v. Schlotheim) var. A Werner; Schwegler p. 135, fig. 26. 
v. 1962b Belemnites paxillosus (v. Schlotheim) var. B Werner; Schwegler p . 137, fig. 27. 

. 1962b Belemnites paxillosus (v. Schlotheim) var. C Werner; Schwegler p. 138, fig. 29. 
1970 Passaloteuthis bruguierianus (d 'Orbigny); Saks & Nal 'nyaeva, p. 64. 
1971 Passaloteuthis cylindricus (Simpson); Cincurova, p. 38, pi. 11, fig. 1. 

non 1971 Passaloteuthis paxillosus (v. Schlotheim); Cincurova, p . 46, pi. I l l , fig. 1 [=Parapassaloteuthis sp.] . 
v. 1974 Belemnites paxillosus paxillosus Lamarck; Schumann [pars], p . 21, pi. 2, fig. 1 [non figs 2-8=Passaloteuthis cf. 

bisulcata]. 
v. 1980 Passaloteuthis (Passaloteuthis) paxillosa (v. Schlotheim); Riegraf, p . 144. 
? 1977 Passaloteuthis bruguieriana (d 'Orbigny); Stoyanova-Vergilova, p . 182, pi. II , fig. 4 [resembles Passaloteuthis 

tolli (Pavlow)]. 
v. 1983 Passaloteuthis paxillosa (v. Schlotheim) var. A Werner; Reitner & Urlichs, p. 456, fig. 4. 
v. 1983 Passaloteuthis paxillosa (v. Schlotheim); Riegraf & Hauff, p. 469, fig. 1. 
v. 1984 Passaloteuthis (Passaloteuthis) paxillosa (v. Schlotheim) sensu Voltz; Riegraf et al., p. 147, pi. 9, fig. 3. 

Type specimen. H o l o t y p e , the or ig ina l of Blainvil le (1827, pi . 2, fig. 7) from the " M i d d l e L i a s " 
(see Lissajous 1925, p . 59) ( = D o m e r i a n ) of C a e n (Ca lvados ) , F r a n c e . As this spec imen is 
p r o b a b l y lost, a n e o t y p e from this locali ty should be des igna ted . 

Material. B M N H , 414 spec imens , tenuicostatum Zone , Grey Shale M e m b e r , N o r t h Yorksh i re ; 
O U M , 1 spec imen , M a r l s t o n e Rock , H o r t o n , n e a r B a n b u r y , Oxfordsh i re ; C M N ; 54 spec imens , 
M a r l s t o n e Rock ( and T r a n s i t i o n B e d ) , N o r t h a m p t o n ; N M W , 12 spec imens , J u n c t i o n Bed, 
Dorse t ; G M B , n u m e r o u s unreg i s t e red spec imens , M a r l s t o n e Rock, I lmins t e r , Somerse t . 

Diagnosis. L a r g e , cy l indr ica l to cyl indr iconica l Passaloteuthis. O u t l i n e symmet r i c a l a n d cylin­
dr ica l , cy l indr icon ica l or weakly s u b h a s t a t e . Profile a symmet r i ca l , b u t o therwise s imi lar to 
ou t l ine . T r a n s v e r s e sect ions subc i r cu l a r to s u b q u a d r a t e . A p e x acu t e to sl ightly ob tuse . Wel l -
deve loped dor so - l a t e ra l ap ica l grooves . 
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Description. L a r g e ros t r a t h a t a re c o m m o n l y cyl indr ical to cy l indr iconica l , w i th a to ta l l eng th of 
app rox ima te ly seven t imes Dv . T h e out l ine is symmet r i ca l a n d cyl indr ica l , s l ightly s u b h a s t a t e or 
cyl indr iconical , a n d the apex is genera l ly acu t e (30°—45°), the flanks d ive rg ing only in the ap ica l 
region in cyl indr ical forms. T h e profile is genera l ly s imi lar to the ou t l ine , be ing cy l indr ica l , or in 
some cases slightly s u b h a s t a t e to cyl indr iconica l . T h e t r ansver se sect ions a re genera l ly subc i rcu -
lar, becoming s u b q u a d r a t e a n d weakly depressed in some ind iv idua l s . I t is u s u a l for this species to 
have a subc i rcu la r s t em sect ion a n d a s u b q u a d r a t e apica l sect ion. 

T h e apex is cha rac t e r i zed by two well-defined dorso- la te ra l grooves . T h e s e a re incised a n d 
extend genera l ly 10—15 m m from the apex . T h e r e is no ven t r a l ap ica l groove , a l t h o u g h the ven t r a l 
and dorsa l surfaces of the apex are genera l ly s t r ia ted . T h e s e s t r iae m a y be m o r e incised, a n d 
others m a y be pa tho logica l ly deformed in to a p seudo-ven t r a l g roove (see Riegra f et. al. 1984, p i . 9, 
fig. 10). La t e r a l lines a re in the form of two sha l low depress ions in a dorso - l a t e ra l pos i t ion , w i th no 
p r o n o u n c e d r idge be tween t h e m . T h e p h r a g m o c o n e pene t r a t e s one th i rd to one q u a r t e r of the 
ro s t rum, a n d the ap ica l l ine is gonio l inea te . 

Passaloteuthis bisulcata is a very va r i ab l e species, a n d this has led to end m e m b e r s of va r i a t i on 
being d i s t inguished (e.g. Q u e n s t e d t 1848; W e r n e r 1912; Schwegler 1962b) . W e r n e r ' s (1912) 
"Va r . A " is c o m m o n l y cyl indr ica l to slightly s u b h a s t a t e wi th a n acu t e apex ("Belemnites cylin-
dricus"); " V a r . B " is l a rger a n d m o r e r o b u s t t h a n " V a r A " , wi th a n ob tuse , b l u n t apex ; a n d " V a r . 
C " is smal ler t h a n the o the r s , a n d genera l ly m o r e conical ("Belemnites laevigatus"). T h e s e informal 
"var ie t ies" a re useful as a gu ide to the r a n g e of m o r p h o l o g y to be found wi th in this species . 

Specimen L I Dv Dl 
B M N H C 5 9 3 9 2 125-3 64-6 18-1 17-7 

C59393 143-1 78-2 19-1 18-7 
C59400 120-5 78-5 18-3 18-4 
C59404 141-4 85-0 17-4 16-7 
C59405 126-8 87-6 19-7 19-5 
C59408 142-1 88-4 18-7 17-8 
C59409 133-7 88-8 18-0 17-4 

T a b l e 1. M e a s u r e m e n t s of Passaloteuthis bisulcata (Blainvil le, 1827). 

Ontogeny. Passaloteuthis bisulcata occurs in g rea t n u m b e r s in the lowermos t T o a r c i a n (tenuicostatum 
Zone) of Br i ta in , w h e r e it is poss ible to collect ind iv idua l s r a n g i n g from the smal les t j u v e n i l e to the 
largest adu l t . T h e s e spec imens are easily c o m p a r a b l e wi th p r e p a r e d sect ions of a d u l t ros t r a 
enab l ing a t rue p i c tu re of the on togeny of this species to be a s sembled . T h r e e a r b i t r a r y s tages a re 
recognised (see P u g a c z e w s k a 1961): 

1. Nepionic. T h i s s tage is cha rac t e r i zed by a smal l ( < 1 0 m m L ) , thorn- l ike conical r o s t r u m , 
deve lop ing in to a m o r e cyl indr iconica l r o s t r u m at a p p r o x i m a t e l y 15 m m L. T r a n s v e r s e 
sect ions a re ma in ly subc i rcu la r . T h e p h r a g m o c o n e pene t r a t e s one th i rd of the r o s t r u m 
(81 spec imens ) . 

2. Neanic. T h e r e is a progress ive e longa t ion of the r o s t r u m d u r i n g this s tage , p r o d u c i n g a 
m u c h m o r e cy l indr iconica l r o s t r u m (at a p p r o x i m a t e l y 50 m m L ) . T r a n s v e r s e sect ions 
r e m a i n subc i rcu la r , a n d the p e n e t r a t i o n of the p h r a g m o c o n e also r e m a i n s u n c h a n g e d 
(107 spec imens ) . 

3. Ephebic-Gerontic. T h e r e is a fur ther increase in the ros t ra l l eng th to p r o d u c e the c h a r a c ­
terist ic form of the species (at > 1 0 0 m m L ) . Some ind iv idua l s a re l a rge r t h a n ave rage , 
wi th o b t u s e apices a n d g r o w t h lamel lae " o v e r h a n g i n g " incised grooves (70 spec imens , 
nean ic -ge ron t i c . See above for a d u l t spec imens ) . 

Remarks. Passaloteuthis bisulcata m a y be confused wi th Acrocoelites trisulculosus (S impson) w h i c h 
replaces it a t t he ba se of the falciferum Z o n e in E u r o p e . H o w e v e r , the l a t t e r is m o r e e longa te , w i th a 
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m a r k e d s u b q u a d r a t e sect ion a n d a ven t r a l ap ica l groove. P. bisulcata differs from P. milleri 
(Phil l ips) by its g r e a t e r size, its m o r e conical form a n d its acu te apex . 

S c h u m a n n (1974) in t e rp re t ed P. bisulcata (as Belemnites paxillosus L a m a r c k ) in a very b r o a d 
sense, cons ide r ing typica l Pseudohastites species (e.g. P. apicicurvata (Blainvil le)) as subspec ies . T h i s 
i n t e r p r e t a t i o n is n o t followed he re . T h e spec imens figured by H u x l e y (1864) as Belemnites 
bruguierianus p re se rved wi th the i r soft pa r t s a re now cons idered to be r econs t ruc t ions ( D o n o v a n 
1977; Phi l l ips 1980), us ing be l emni t e ros t ra and p h r a g m o t e u t h i d r e m a i n s . H o w e v e r , Re i tne r & 
U r l i c h s (1983) a n d Riegra f & Hauf f (1983) h a v e recent ly descr ibed P. bisulcata (as P. paxillosa 
(Sch lo the im)) wi th " t r u e " soft pa r t s from the Posidonienschiefer of sou thwes t G e r m a n y . 

Occurrence. U p p e r D o m e r i a n to lowermos t T o a r c i a n (tenuicostatum Zone) of Br i t a in a n d m a i n ­
land E u r o p e . T h i s species has been r epor t ed (as P. paxillosa (Sch lo the im)) from Aus t r a l i a a n d 
Sou th A m e r i c a ( T a t e 1880; M o r i c k e 1895), b u t these a re i n d e t e r m i n a t e spec imens . 

P a s s a l o t e u t h i s m i l l e r i (Phi l l ips , 1867) PI. 2, figs 5-9 
v*. 1867 Belemnites milleri Phillips, p . 54, pi. V I I I , fig. 19. 

.1869 Belemnites milleri Phillips; Dumortier, p. 30, pi. I, figs 1-16. 

.1876 Belemnites milleri Phillips; Blake (in Ta te & Blake), p. 319. 
?1883 Belemnites peregrinus; Mayer-Eymar, p . 641 [nomen nudum]. 

v. 1912 Belemnites ventroplanus Voltz; Werner, p . 116 [pars], pi. X, fig. 10, non fig. 9 [ = Gastrobelus ventroplanus (Voltz)]. 
.1912 Belemnites milleri Phillips; Werner, p. 120, pi. XI , fig. 5. 

1920 Holcoteuthis milleri (Phillips); Biilow-Trummer, p . 84. 
1925 Passaloteuthis milleri (Phillips); Lissajous, p. 110. 

v. 1962b Belemnites milleri Phillips; Schwegler, p . 130, fig. 22. 
? 1967 Passaloteuthis milleri (Phillips); Cincurova, p. 6, pi. 1, fig. 4. 

1970 Passaloteuthis milleri (Phillips); Saks & Nal 'nyaeva, p. 64. 
?1971 Passaloteuthis milleri (Phillips); Cincurova, p. 44, pi. I I , fig. 5. 

v. 1980 Passaloteuthis (Passaloteuthis) milleri (Phillips); Riegraf, p. 144. 

Type specimens. O n e of the spec imens figured by Phil l ips (1867, pi . V I I , fig. 19s) is p reserved in 
O U M (J 1870). T h i s is a long sect ion, a n d no t easily c o m p a r a b l e wi th m o r e comple te spec imens . 
A l t h o u g h the o t h e r figured spec imens were not identified, there is a r a n g e of unf igured spec imens 
from Phi l l ips ' t ype series ( O U M J 1 5 8 6 0 - 6 5 ) . J 1 5 8 6 1 is wel l -preserved a n d typica l of the species, 
a n d is des igna ted l ec to type . All a re from the " M i d d l e Lias of Go lden C a p " , Dorse t . 

Material. B M N H , 17 spec imens , tenuicostatum Z o n e , Grey Shale M e m b e r , N o r t h Yorksh i re ; 
C M N , 4 s p e c i m e n s , tenuicostatum Z o n e ( T r a n s i t i o n B e d ) , N o r t h a m p t o n . 

Diagnosis. M e d i u m sized, s lender , cyl indr ica l Passaloteuthis. O u t l i n e symmet r i ca l , cyl indr ical . 
Profile s y m m e t r i c a l to sl ightly a s y m m e t r i c a l , cyl indr ical to slightly s u b h a s t a t e . T r a n s v e r s e 
sect ions s u b c i r c u l a r to s u b q u a d r a t e . R o s t r u m smoo th , dorso- la te ra l ap ica l grooves feeble or 
undeve loped , apex u n s t r i a t e d . 

Description. M e d i u m sized, cy l indr ica l Passaloteuthis wi th a total l eng th of a p p r o x i m a t e l y eight 
t imes Dv . T h e ou t l ine is s y m m e t r i c a l a n d cyl indr ica l , wi th a modera t e ly ob tuse to acu t e apex . T h e 
flanks d iverge ado ra l ly only in the ap ica l region. T h e profile is symmet r i ca l to slightly a s y m m e t r i ­
cal a n d cyl indr ica l to s u b h a s t a t e . I n gene ra l the profile is s imi lar to the out l ine , a l t h o u g h the 
ven te r is sl ightly m o r e inflated t h a n the d o r s u m in the apical region. T h e t r ansver se sect ions a re 
subc i rcu la r , a l t h o u g h they a re s u b q u a d r a t e in some ind iv idua l s . 

T h e a p e x is ve ry s m o o t h , s t r i a t ion is u n c o m m o n , a n d the dorso- la te ra l grooves a re usual ly 
deve loped only as sha l low depres s ions . I n genera l the apex is featureless, s m o o t h a n d r o u n d e d . 
La te ra l lines a re s imi lar ly i l l-formed, occu r r ing as two sha l low subpara l l e l depress ions s imi lar to 
those of P . bisulcata (Bla invi l le) , a n d even this de ta i l m a y b e lost in m o r e r o b u s t spec imens . T h e 
p h r a g m o c o n e p e n e t r a t e s a p p r o x i m a t e l y one th i rd to one q u a r t e r of the r o s t r u m . T h e apica l l ine is 
gonio l inea te , a l t h o u g h sl ightly ven t ra l ly curved . 

Remarks. Passaloteuthis milleri is readi ly d i s t ingu ished due to its smoo th , r egu la r form. I t is 
smal le r t h a n P. bisulcata (Blainvil le) wh ich is also m o r e conical , wi th wel l -developed apica l 
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T a b l e 2. M e a s u r e m e n t s of Passaloteuthis milleri (Phi l l ips , 1867). 

grooves. P. milleri c a n be d i s t ingu i shed from similar ly sized juven i les of P. bisulcata w h i c h a re m o r e 
conical wi th an a c u t e apex . Pseudohastites longiformis (Blake) a p p r o a c h e s P. milleri in size, b u t can 
be readi ly d i s t ingu i shed by its compre s sed sect ion, a n d s u b h a s t a t e profile. 

G e n u s P S E U D O H A S T I T E S Naef, 1922 
[— Catateuthis N a l ' n y a e v a , 1967; 

Passaloteuthis (Propassaloteuthis) Riegraf, 1980] 

Type species. Belemnites scabrosus S impson , 1866; by or iginal des igna t ion . 
Other species. I n c l u d e : P. longiformis (Blake) ; P. virgata ( M a y e r ) ; P. apicicurvata (Blainvi l le) ; P. 

elongata (Mi l le r ) ; P. atrica ( N a l ' n y a e v a ) . 
Diagnosis. M e d i u m sized, e longa te subcy l indr ica l , cy l indr iconica l or s u b h a s t a t e B e l e m n i t i n a e . 

Profile a symmet r i ca l , s u b h a s t a t e . O u t l i n e symmet r i ca l , cy l indr iconica l . A p e x a t t e n u a t e d . T r a n s ­
verse sections e longa te s u b q u a d r a t e to r o u n d e d s u b q u a d r a t e . N o ven t r a l furrow, two shor t do r so ­
lateral ap ica l furrows, apex m a y be s t r ia ted . La t e r a l lines d is t inc t , cons is t ing of two e longa te 
subpara l le l depress ions s e p a r a t e d by a r idge . P h r a g m o c o n e p e n e t r a t e s one th i rd to a q u a r t e r of 
the r o s t r u m . Apica l l ine o r tho l inea t e to gonio l inea te . Aveola r angle a p p r o x i m a t e l y 22°. 

Range. P l i en sbach i an to l owermos t T o a r c i a n of no r thwes t E u r o p e a n d the U S S R . 
Remarks. Species of Pseudohastites m a y be readi ly d i s t ingu ished from those of Passaloteuthis as 

they are s lender , wi th a compres sed sect ion a n d an a t t e n u a t e d apex . Species of Pseudohastites h a v e 
general ly been inc luded previous ly in Passaloteuthis (e.g. L a n g 1928; S c h u m a n n 1974; R ieg ra f 
1980). 

T h e r e has been some confusion s u r r o u n d i n g the usage of the n a m e Pseudohastites. N a e f (1922) , 
in his or iginal d iagnos i s , s t a ted t h a t the be lemni tes inc luded wi th in his new genus were Pas-
saloteuthis-like, w i th two dorso- la te ra l ap ica l grooves , such as a re found in the type species (Tex t -
fig. 13). H o w e v e r , L a n g (1928) app l i ed the n a m e to a series of be lemni tes from the P l i e n s b a c h i a n 
Belemni te M a r l s of Dor se t (exemplified by Belemnites junceus Phi l l ips) , w h i c h a l t h o u g h h a v i n g 
some s imilar i ty to Belemnites scabrosus, lack clear apica l grooves , possess ing in s t ead m a n y shor t , 
bu t r easonab ly well-defined apica l s t r iae . T h e la tera l lines of these forms a re also s o m e w h a t 
different t h a n those seen in the type species. L a n g ' s be lemni tes can be recognised as be long ing to a 
new genus , wh ich was be ing desc r ibed by the la te J . A. Je l e t zky in 1987. T h i s m a n u s c r i p t is 
cur rent ly be ing p r e p a r e d for p o s t h u m o u s pub l i ca t ion by the p re sen t a u t h o r . 

T E X T - F I G . 13. Holotype of Belemnites scabrosus Simpson, 1855 (WM 976), type species of Pseudohastites Naef, 1922. 
Ventral outline (below) and left profile (above) xl. Lower Pliensbachian (Uptonia jamesoni Zone), North Cheek, 
Robin Hood's Bay, North Yorkshire. 

Specimen L I Dv Dl 
B M N H C59382 76-5 51-7 8-5 9-9 

C59396 73-3 52-0 8-9 
C59401 79-5 53-9 9-3 9-6 
C59402 75-9 51-8 9-9 9-8 
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Riegra f (1980, p . 145) c o n t i n u e d to app ly the n a m e Pseudohastites in the sense of L a n g , desp i te 
cons ider ing the type species to be a n Acrocoelites, h a v i n g been misled by Phi l l ips ' (1867, pi . X , fig. 
27) i l lus t ra t ion of S i m p s o n ' s (1866) species. T h e type spec imen ( W M 976, text-fig. 13) of 
Belemnites scabrosus c lear ly d i sp lays typica l Passaloteuthis-Yike dorso- la te ra l ap ica l grooves w i t h o u t a 
ven t ra l g roove , a n d be longs to the g r o u p of be lemni tes exemplified by Belemnites apicicurvatus 
Blainvil le (as i nd ica t ed by J e l e t zky 1966). Therefore , t he gener ic n a m e Catateuthis N a l ' n y a e v a , 
1967 ( type species C. atrica N a l ' n y a e v a , 1967) a n d the subgener ic n a m e Propassaloteuthis Riegraf, 
1980 ( type species Belemnites apicicurvatus Blainvil le , 1827) a re bo th cons idered to be j u n i o r 
subject ive s y n o n y m s of Pseudohastites Naef, 1922 (non L a n g , 1928). 

P s e u d o h a s t i t e s l o n g i f o r m i s (Blake, 1876) PI. 3, figs 5 -9 
non 1824 Belemnites tenuis Stahl, p . 35, fig. 5 [ = ?Hastites sp]. 

v. 1855 Belemnites tenuis Simpson, p . 31 [Junior homonym of B. tenuis Stahl; lectotype, here designated, W M 2004, 
"annulatus" Zone, Hawsker Bottoms, North Yorkshire]. 

. 1869 Belemnites virgatus Mayer; Dumortier (pars), p. 41, pi. IV, figs 4—6. 
v*. 1876 Belemnites longiformis Blake (in Ta te & Blake), p. 320, pi. IV, fig. 8. 

v. 1876 Belemnites tenuis Simpson; Blake (in Ta te & Blake), p. 327. 
v. 1884 Belemnites tenuis Simpson; Simpson, p. 34. 
v. 1884 Belemnites longiformis Blake; Simpson, p. 46. 

1920 Holcoteuthis longiformis (Tate & Blake); Biilow-Trummer, p . 84. 
1925 Passaloteuthis longiconis (sic) (Tate & Blake); Lissajous, p. 106 [typographical error], 

v? 1962 Belemnites cf. charmouthensis Mayer; Schwegler, p. 149, fig. 37. 
v. 1982 Catateuthis virgata (Mayer) ; Phillips (pars), p. 63 [only the type specimens of Belemnites longiformis Blake]. 

Holotype. B M N H C I 1877, "spinatus" Beds (—spinatum Zone ) , D o m e r i a n , Es ton , C leve land . 
Material. B M N H , 4 s p e c i m e n s , D o m e r i a n , Es ton , C leve l and ; 22 spec imens , tenuicostatum Zone , 

Grey Sha le M e m b e r , N o r t h Yorksh i r e . 
Diagnosis. Smal l to m e d i u m sized, weakly s u b h a s t a t e Pseudohastites. O u t l i n e symmet r i ca l , 

s u b h a s t a t e to cy l indr iconica l . Profile a s y m m e t r i c a l , s u b h a s t a t e . T r a n s v e r s e sect ions compressed 
s u b q u a d r a t e . 

Description. Smal l to m e d i u m sized, s lender r o s t r u m which is s u b h a s t a t e to cyl indr iconica l in 
form wi th a to ta l l eng th of a b o u t n ine t imes Dv . S o m e ind iv idua ls a re shor te r , a n d sl ightly more 
r o b u s t t h a n t h e n o r m . T h e ou t l ine is s y m m e t r i c a l a n d weakly s u b h a s t a t e , b e c o m i n g cyl indr iconal 
in some ind iv idua l s , a n d the apex is acu t e or even a t t e n u a t e d . T h e profile is a s y m m e t r i c a l a n d 
s u b h a s t a t e , genera l ly m o r e so t h a n the ou t l ine , a n d the ven te r is sl ightly inflated. T h e t ransverse 
sect ions a re c o m p r e s s e d s u b q u a d r a t e , b e c o m i n g r o u n d e d in the s t em region of less compressed 
ind iv idua l s . 

T h e dor so - l a t e ra l ap ica l grooves a re only weakly deve loped , be ing sha l low a n d shor t , a n d 
the re is n o v e n t r a l g roove . T h e apex is genera l ly no t s t r i a ted . T h e l a te ra l l ines a re qu i t e well 
deve loped , fo rming two weak depress ions s e p a r a t e d by a r idge , a l t h o u g h they m a y be lost on the 
m o r e r o b u s t spec imens . T h e p h r a g m o c o n e pene t r a t e s one th i rd to one q u a r t e r of the r o s t r u m , a n d 
the ap ica l l ine is gon io l inea te to o r tho l inea t e . 

Specimen L I X Dv Dl Dv max Dl max 
B M N H C59372 52-8 39-1 19-4 6-7 6-5 7-4 6-9 

C59386 71-1 53-4 30-6 8 1 7-8 8-5 8-8 
C59391 61-1 44-3 22-1 7-4 7-3 7-7 _ 
C59399 77-7 58-3 24-7 7-1 7-0 7-9 7-2 

T a b l e 3. M e a s u r e m e n t s of Pseudohastites longiformis (Blake, 1876). 

Remarks. Pseudohasties longiformis m a y be confused wi th some species of Passaloteuthis, wh ich also 
possess p a i r e d do r so - l a t e ra l ap ica l grooves . H o w e v e r , it can be d i s t ingu ished by its s lender , 
compres sed e longa te form a n d its a t t e n u a t e d apex . Passaloteuthis bisulcata (Blainville) is m u c h 
m o r e r o b u s t a n d cy l indr ica l , a n d whi le P. milleri (Phil l ips) is of s imi lar size, it has a smoo th , 
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u n c o m p r e s s e d cyl indr ica l form. P. longiformis also resembles s o m e species of the "Pseudohastites" 
sensu L a n g , 1928 (non Nae f 1922). I t is closest to P. charmouthensis M a y e r , a h a s t a t e form, b u t this 
species is d i s t ingu i shed by its grooveless apex . 

Occurrence. D o m e r i a n to lowermos t T o a r c i a n (tenuicostatum Zone ) of Br i t a in a n d m a i n l a n d 
E u r o p e . 

G e n u s P A R A P A S S A L O T E U T H I S Riegraf, 1980 
Type species. Belemnites zieteni M a y e r - E y m a r , 1884; by or iginal des igna t ion . 
Other species. P. robusta (S impson ) ; P.polita (S impson) . 
Diagnosis. Smal l to la rge sized, r o b u s t cyl indr iconica l to weakly s u b h a s t a t e B e l e m n i t i n a e . 

O u t l i n e symmet r i ca l , cy l indr iconica l to weakly s u b h a s t a t e . Profile s imi lar , a l t h o u g h genera l ly 
a symmet r i ca l , apex o b t u s e to m u c r o n a t e , r ecurved . T r a n s v e r s e sect ions s u b q u a d r a t e to q u a d r ­
ate , u n c o m p r e s s e d . Dorso - l a t e ra l grooves weak to mode ra t e ly deve loped , n o ven t r a l g roove . 
La te ra l lines from two para l le l depress ions , one b r o a d a n d d e e p in a dorsa l pos i t ion t h a t ex t ends 
from the apica l grooves ; the second , a weake r depress ion below. T h e p h r a g m o c o n e p e n e t r a t e s one 
thi rd to one half of the r o s t r u m . Apica l l ine cyr to l inea te . Alveolar angle 23—28°. 

Range. U p p e r D o m e r i a n to Lower T o a r c i a n of Br i ta in , m a i n l a n d E u r o p e , U S S R a n d Eas t 
G r e e n l a n d . 

Remarks. Parapassaloteuthis m o s t closely resembles Brevibelus gen. nov . (see be low) from t h e 
U p p e r Toa rc i an -Ba joc i an , b u t it differs in its m o r e cyl indr iconical form a n d its dor so - l a t e ra l 
apical grooves . Parapassaloteuthis was based by Riegra f (1980, p . 146) solely on its type species 
Belemnites zieteni M a y e r - E y m a r . T h i s res t r ic ted d iagnos is is he re e m e n d e d to i nc lude species 
s imilar to the type t h a t h a v e previous ly been inc luded in Acrocoelites (e.g. Belemnites robustus 
Simpson a n d Belemnitespolitus S i m p s o n ) . Such forms were inc luded in the s u b g e n u s Brachybelus 
(Arcobelus) Saks by Saks & N a l ' n y a e v a (1970) , b u t this s u b g e n u s is cha rac t e r i zed by smal l , b lun t , 
'Clasoteuthis'-\ikt species ( type species Dactyloteuthis dolosa N a l ' n y a e v a ) w h i c h a re no t d i rec t ly 
related to Parapassaloteuthis. 

P a r a p a s s a l o t e u t h i s z i e t e n i ( M a y e r - E y m a r , 1884) PI. 4, figs 2, 3, 5, 7 - 9 . 
1831 Belemnites breviformis Voltz; Zieten, p. 27, pi. X X I , fig. 7. 
1848 Belemnites breviformis amalthei; Quenstedt , p. 404, pi. X X I V , figs 21-3 . 
1856 Belemnites breviformis Zieten (non Voltz); Oppel, p. 154. 
1866 Belemnites breviformis Voltz; Phillips, p . 41, pi. IV, figs 9, 10. 
1869 Belemnites breviformis Voltz; Dumortier, p . 32, pi. 1, figs 9, 12. 
1876 Belemnites breviformis Voltz; Blake (in Ta te & Blake), p . 320. 
1883 Belemnites breviformis Mayer-Eymar, p . 640 [nomen nudum]. 
1884 Belemnites Zieteni Mayer-Eymar; Mayer-Eymar, p . 47. 
1911 Belemnites (Pachyteuthis) Zieteni (Mayer-Eymar); Lissajous, p. 13, pi. 1, fig. 21. 
1912 Belemnites Zieteni Werner, p . 110, pi. 10, fig. 5. 
1916 Belemnites Zieteni Werner; Abel, p . 128, fig. 53. 
1920 Holcoteuthis Zieteni (Mayer-Eymar) Werner; Bulow-Trummer, p . 88. 
1922 Brachybelus Zieteni (Werner); Naef, p . 241, fig. 85e. 
1925 Pachyteuthis Zieteni (Mayer-Eymar) ; Lissajous, p. 153. 
1965 Belemnites zieteni Werner; Schwegler, p. 82, fig. 51. 

non 1965 Brachybelus zieteni (Werner); Stevens, p . 63, pi. 1, figs 1-3 [ = ?'Dactyloteuthis sp . ] . 
1970 Brachybelus (Brachybelus) zieteni (Werner); Saks & Nal 'nyaeva, p . 27. 

? 1971 Passaloteuthis zieteni (Werner); Cincurova, p. 51, pi. I l l , fig. 5. 
v. 1980 Parapassaloteuthis zieteni (Werner); Riegraf, p . 146. 

Type specimen. T h i s species was based on Z ie ten ' s (1830) i n t e r p r e t a t i o n of Belemnites breviformis 
Voltz by M a y e r - E y m a r (1884) . T h e ho lo type is therefore the or ig ina l s p e c i m e n of Z ie ten (1830, 
pi . X X I , fig. 7) from the U p p e r Lias of W i i r t t e m b e r g , s o u t h e r n G e r m a n y . I t is no t k n o w n w h e t h e r 
this spec imen survives . 

Material. B M N H , 72 spec imens , spinatum Zone , C leve land I r o n s t o n e F o r m a t i o n ; tenuicostatum 
Zone , Grey Shale M e m b e r , W h i t b y M u d s t o n e F o r m a t i o n , N o r t h Yorksh i r e . O U M , 3 spec imens , 
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spinatum Z o n e , C l eve l and I r o n s t o n e F o r m a t i o n , Es ton N a b , C leve land ; M a r l s t o n e Rock Bed, 
G l a s t o n b u r y , Somerse t a n d A l d e r t o n Hil l , Glouces te r sh i re . G M B , 1 spec imen , spinatum Zone , 
M a r l s t o n e Rock Bed , I lmins t e r , Somerse t . 

Diagnosis. Smal l , conical to cy l indr iconica l Parapassaloteuthis. O u t l i n e symmet r i ca l , cylin­
dr iconica l . Profile sl ightly a s y m m e t r i c a l , cy l indr iconica l to conical . T r a n s v e r s e sections 
depressed q u a d r a t e . A p e x r ecu rved , apica l grooves weakly deve loped . 

Description. Smal l , conical to cy l indr iconica l ros t r a wi th a to ta l l eng th of a p p r o x i m a t e l y four 
t imes Dv . T h e ou t l ine is s y m m e t r i c a l a n d cyl indr iconica l , wi th s t rongly d iverg ing flanks from an 
ob tuse apex , w h i c h b e c o m e para l le l a n d cyl indr ical adora l ly . Some ind iv idua ls m a y be more 
acute ly conical in form. T h e profile is sl ightly a symmet r i ca l , t he ven te r be ing m o r e inflated t h a n 
the d o r s u m , a l t h o u g h s imi lar in form to the out l ine . T h e apex is r ecurved in profile. T h e 
t r ansver se sect ions a re s u b q u a d r a t e a n d m o d e r a t e l y depressed . 

T h e r e a re two weak dorso- la te ra l ap ica l grooves wh ich are deve loped adora l ly in to b road , 
shal low la te ra l l ines. A second , w e a k e r depress ion is found below this . T h e r e is no ven t r a l apical 
groove. T h e p h r a g m o c o n e p e n e t r a t e s one half to a th i rd of the r o s t r u m , a n d the apical l ine is 
cyr to l inea te . 

Specimen L I Dv Di 
B M N H C59383 55-2 21-4 10-6 11-4 

C59384 43-4 22-3 11-1 11-4 
C59385 43-0 21-9 9-8 10-6 
C59390 47-5 23-7 11-0 11-5 

T a b l e 4. M e a s u r e m e n t s of Parapassaloteuthis zieteni ( M a y e r - E y m a r , 1884). 

Remarks. Parapassaloteuthis zieteni bea r s a g rea t r e s e m b l a n c e to Brevibelus breviformis (Voltz) (see 
Schwegler 1965, p . 83) . H o w e v e r , this r e s e m b l a n c e is pure ly h o m e o m o r p h i c , a n d P. zieteni can be 
d i s t ingu i shed by its d is t inc t ive ap ica l grooves a n d la tera l l ines. P. zieteni can be d i s t ingu ished from 
o ther species of Parapassaloteuthis by its smal l , conical form; P.polita is s u b h a s t a t e , a n d P. robusta is 
robus t a n d cy l indr iconica l . 

Occurrence. D o m e r i a n to lowermos t T o a r c i a n (tenuicostatum Zone) of Br i t a in a n d m a i n l a n d 
E u r o p e . 

P a r a p a s s a l o t e u t h i s r o b u s t a (S impson , 1855) PI. 4, figs 1, 4, 6; PI. 5, figs 1,2 

non 1842 Belemnites latesulcatus d 'Orbigny, p. 517 [=Belemnopsis latesulcatus]. 
v*. 1855 Belemnites robustus Simpson, p . 28. 

v. 1855 Belemnites obtusus Simpson, p . 27 [Lectotype, here designated, W M 119, "communis" Zone, Whitby, North 
Yorkshire]. 

v. 1866 Belemnites latisulcatus Phillips, p . 46, pi. V, fig. 14. 
. 1876 Belemnites latesulcatus Phillips; Blake (in Ta te & Blake), p. 323. 

v. 1884 Belemnites robustus Simpson; Simpson, p. 40. 
v. 1884 Belemnites obtusus Simpson; Simpson, p . 40. 

1920 Homaloteuthis latisulcata (Phillips); Biilow-Trummer, p. 123. 
1925 Pachyteuthis latisulcatus (Phillips); Lissajous, p. 105. 
1970 Brachybelus (Arcobelus) latisulcatus (Phillips); Saks & Nal 'nyaeva, p. 28. 

Type specimens. H o l o t y p e , W M 11, "communis" Z o n e ( = bifrons Z o n e ) , W h i t b y , N o r t h 
Yorksh i re . 

Material B M N H , 1 spec imen , Jbifrons Zone , U p p e r Lias Clay , C h e l t e n h a m , Glouces te r sh i re ; 2 
spec imens , bifrons Z o n e , A l u m Shale M e m b e r , W h i t b y M u d s t o n e F o r m a t i o n , N o r t h Yorksh i re . 
O U M , 10 spec imens , falciferum Zone a n d Subzone , J e t Rock M e m b e r , a n d bifrons Zone , A l u m 
Shale M e m b e r , W h i t b y M u d s t o n e F o r m a t i o n , N o r t h Yorksh i re . W M , 8 spec imens , bifrons Zone , 
A l u m Shale M e m b e r , N o r t h Yorksh i r e . 

Diagnosis. M e d i u m to la rge , robus t , cy l indr iconica l Parapassaloteuthis. O u t l i n e symmet r i ca l , 
cy l indr iconica l . Profile a s y m m e t r i c a l , b u t o therwise s imilar . T r a n s v e r s e sect ions s u b q u a d r a t e . 
Apex recurved . Wel l -deve loped dorso- la te ra l ap ica l grooves a n d la te ra l l ines. 
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Description. L a r g e , r o b u s t ros t r a t ha t a re cyl indr ica l to cy l indr iconica l in form, w i th a to ta l 
length of a p p r o x i m a t e l y five t imes Dv . T h e out l ine is s y m m e t r i c a l a n d cy l indr iconica l . T h e a p e x 
is modera t e ly acu te , w i th m o d e r a t e to s t rong d ivergence a t the apex , the flanks b e c o m i n g para l l e l 
in the s tem region. T h e profile is a s y m m e t r i c a l a n d cyl indr iconica l a n d h a s a f la t tened ven t e r t ha t 
becomes m o r e inflated adap ica l ly . T h e a p e x in profile is m o d e r a t e l y a c u t e a n d r e c u r v e d . T h e 
t ransverse sect ions a re s u b q u a d r a t e a n d sl ightly compressed . 

T h e r e a re two m o d e r a t e to s t rongly incised dorso- la te ra l ap ica l grooves w h i c h deve lop 
adora l ly in to b r o a d a n d d e e p la te ra l depress ions . A s t rong dorsa l ly p l aced " l evee" is a lso p r e sen t , 
overpr in t ing the ven t ro - l a t e ra l l ine. T h e r e is no ven t r a l groove. T h e deta i ls of the p h r a g m o c o n e of 
this species a re u n k n o w n d u e to its c o m p a r a t i v e rar i ty . H o w e v e r , t he p h r a g m o c o n e does a p p e a r to 
p e n e t r a t e a p p r o x i m a t e l y one t h i rd of the r o s t r u m . I t s s imi lar i ty in form to P. zieteni sugges t s t h e 
presence of a cyr to l inea te ap ica l l ine in this species. 

Specimen L I Dv Dl 
W M 11 194-6 68-5 35-2 29-5 
B M N H C6906 99-8 55-7 20-3 20-6 

C59338 110-4 61-0 21-1 19-2 
C59413 79-8 46-2 17-6 15-6 

T a b l e 5. M e a s u r e m e n t s of Parapassaloteuthis robusta (S impson , 1855). 

Remarks. Parapassaloteuthis robusta is a very dis t inct species, w h i c h differs from P. zieteni ( M a y e r -
E y m a r ) by its m u c h l a rge r a n d r o b u s t r o s t r u m , its deepe r la te ra l l ines a n d its s t ronge r ap ica l 
grooves. I t is d i s t i ngu i shed from P. polita (S impson) by its robus t , cy l indr iconica l form. 

Occurrence. L o w e r T o a r c i a n (falciferum Z o n e a n d Subzone) of Br i ta in . 

P a r a p a s s a l o t e u t h i s p o l i t a (S impson , 1866) PI. 5, figs 3 - 9 

non 1831 Belemnites acuminatus (Schubler MS) Zieten, p. 26, pi. X X , fig. 2 [=Megateuthis acuminatus]. 
v. 1855 Belemnites acuminatus Simpson, p . 29 [Lectotype, here designated, W M . 449, "communis" Zone, W ?hitby, North 

Yorkshire]. 
v*. 1866 Belemnites politus Simpson; Simpson, p . 216. 

v. 1867 Belemnites acuminatus Simpson; Phillips (pars), p. 56, pi. IX, figs 21, 22 [excluding Belemnitesferreus Simpson 
from synonomy], 

. 1876 Belemnites acuminatus Simpson; Blake (in Ta te & Blake) (pars), p. 320 [same exception as Phillips 1867]. 
v. 1884 Belemnites acuminatus Simpson; Simpson, p. 39. 
v. 1884 Belemnites politus Simpson; Simpson, p . 39. 

1920 Dactyloteuthis acuminata (Simpson); Biilow-Trummer, p. 96. 
1925 Hastites acuminatus (Simpson); Lissajous, p . 51. 
1925 Passaloteuthis politus (Simpson); Lissajous, p. 122. 
1970 Brachybelus (Brachybelus) acuminatus (Simpson); Saks & N a l n ' y a e v a , p. 21 . 

Holotype. W M 2047, "communis Z o n e " of H i g h W h i t b y , N o r t h Yorksh i r e . T h i s s t r a t i g r a p h i e 
location was a d d e d to the w o o d e n tab le t a t t a c h e d to the spec imen by la te r m u s e u m worke r s . 
S impson r e g a r d e d this species as a form from " t h e bed i m m e d i a t e l y above J e t R o c k " (1866, p . 
216) a n d " U p p e r L ias 5, H i g h W h i t b y " (1884, p . 40) . U p p e r Lias divis ion 5 is e q u i v a l e n t to beds 
42—46 ( H o w a r t h 1962) of the J e t Rock M e m b e r , falciferum Z o n e a n d S u b z o n e . 

Material. B M N H , 20 spec imens ; W M , 8 spec imens , bo th collect ions from J e t Rock M e m b e r 
(falciferum Z o n e a n d Subzone ) to A l u m Shale M e m b e r (commune S u b z o n e , bifrons Z o n e ) , N o r t h 
Yorkshi re . 

Diagnosis. M e d i u m sized, cy l indr ica l to weakly s u b h a s t a t e Parapassaloteuthis. O u t l i n e s y m ­
metr ica l , cyl indr ical or weakly s u b h a s t a t e . Profile s imilar , bu t a s y m m e t r i c a l . T r a n s v e r s e sect ions 
r o u n d e d s u b q u a d r a t e . Apex c o m m o n l y m u c r o n a t e . Apica l grooves weak to m o d e r a t e l y 
developed. 

Description. M e d i u m sized ros t r a w h i c h a re genera l ly cyl indr ical in form, b e c o m i n g s u b h a s t a t e 
in some ind iv idua l s , w i th a to ta l l eng th of a b o u t five t imes Dv . T h e ou t l ine is s y m m e t r i c a l a n d 
cyl indrical , b e c o m i n g s u b h a s t a t e wi th a bu lbous s t em region a n d m u c r o n a t e apex . T h e profile is 
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m o r e a s y m m e t r i c a l w i th a b u l b o u s s t em region a n d m u c r o n a t e apex . T h e profile is m o r e 
a s y m m e t r i c a l a n d less h a s t a t e t h a n the out l ine , genera l ly be ing cyl indr iconica l in form. T h e apex 
is inflated a n d m u c r o n a t e . T h e t r ansver se sect ions a re mode ra t e ly compres sed a n d r o u n d e d 
s u b q u a d r a t e in form. H o w e v e r , the apica l sect ions m a y be m o r e depressed t h a n those of the s tem 
region. 

T h e r e a re two m o d e r a t e l y wel l -developed dorso- la te ra l ap ica l grooves , bu t there is no ven t ra l 
groove. T h e ven t e r a n d d o r s u m m a y d i sp lay shor t s t r iae . T h e la tera l lines a re deve loped as a 
b r o a d depress ion c o n t i n u i n g adora l ly from the dorso- la te ra l ap ica l grooves , flanked by a weak 
r idge a n d a n a r r o w , sha l low depress ion below it. Howeve r , in m o r e robus t ind iv idua ls these 
detai ls m a y be lost. T h e p h r a g m o c o n e pene t r a t e s one half of the r o s t r u m , a n d is vent ra l ly 
deflected. T h e ap ica l l ine is weakly cyr to l inea te to curved gonio l inea te . 

Specimen L / X Dv Dl Dv max Dl max 
W M 2047 93-7 60-5 36-0 17-1 15-7 17-8 16-8 
B M N H C59334 87-3 57-8 37-7 17-6 15-3 17-1 15-7 

C59335 72-1 44-9 26-9 15-0 13-6 14-2 13-4 
C59337 79-5 44-6 27-6 14-7 14-2 14-5 -

T a b l e 6. M e a s u r e m e n t s of Parapassaloteuthis polita (S impson , 1866). 

Remarks. J u v e n i l e s of Parapassaloteuthis polita (S impson) m a y be confused wi th those of 
co -occur r ing species of Acrocoelites (Odontobelus), b u t they are d i s t ingu ished by their m u c r o n a t e 
apices a n d lack of a ven t r a l groove . P. polita differs from P. zieteni ( M a y e r - E y m a r ) w h i c h is smal ler 
a n d m o r e dep res sed , a n d from P. robusta w h i c h is la rger a n d less h a s t a t e . 
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Subfami ly M E G A T E U T H I D I N A E Saks & N a l ' n y a e v a , 1967 

G e n u s A C R O C O E L I T E S Lissajous, 1915 
Type species. Belemnites oxyconus Z ie ten , 1831, by or iginal des igna t ion . 
Diagnosis. Smal l a n d del icate ly formed, to large a n d robus t , cy l indr ica l , cy l indr iconica l or 

conical M e g a t e u t h i d i n a e . O u t l i n e symmet r i c a l , cyl indr iconical to conical . Profile a s y m m e t r i c a l 
or a lmos t symmet r i c a l , conical to cyl indr iconica l , w i th a c o m m o n l y inflated ven te r . A p e x 
charac te r ized by two wel l -developed dorso- la te ra l ap ica l grooves , a n d a single v e n t r a l ap ica l 
groove t h a t is incised in some species a n d r educed in o the r s . A shor t e p i r o s t r u m m a y be 
deve loped , c o m m o n l y b e a r i n g the cha rac te r i s t i c grooves a n d n u m e r o u s s t r i ae . L a t e r a l lines 
consist of two b r o a d depress ions s e p a r a t e d by a weak r idge or weal . T h e p h r a g m o c o n e p e n e t r a t e s 
one q u a r t e r to one hal f of the r o s t r u m a n d is ven t ra l ly d i sp laced . T h e ap ica l l ine is gon io l inea te , 
and the a lveolar angle is c o m m o n l y 25°—70° 

Range. L o w e r T o a r c i a n to A a l e n i a n of Br i ta in , m a i n l a n d E u r o p e , N o r t h A m e r i c a , eas t 
G r e e n l a n d , ?Sva lba rd a n d the U S S R . 

Remarks. Acrocoelites bea r s a superficial r e s e m b l a n c e to Passaloteuthis, b u t differs in the posses­
sion of a single ven t r a l ap ica l groove . Acrocoelites r esembles Simpsonibelus gen. nov . (see below) in 
possessing th ree incised ap ica l grooves , bu t the l a t t e r differs in possess ing a d is t inc t h a s t a t e form. 

T h e r e a re th ree s u b g e n e r a of Acrocoelites: Acrocoelites (Acrocoelites) Lissa jous , 1915; Acrocoelites 
(Toarcibelus) Riegraf, 1980 a n d Acrocoelites (Odontobelus) Naef, 1922. 

S u b g e n u s A C R O C O E L I T E S Lissajous, 1915 
Type species. As for genus . 
Other species. A. (A.) subtenuis (S impson ) ; A. (A.) strictus Lissajous; A. (A.) bobeti Lissa jous; A. 

(A.) subgracilis K o l b ; A. (A.) longiconus (Schwegle r ) . 
Diagnosis. S lender , smal l to m e d i u m sized, cyl indr iconica l to conical Acrocoelites. O u t l i n e 

symmet r i ca l , conical to cy l indr iconica l . Profile s imilar . T r a n s v e r s e sect ions compres sed el l ipt ical 
to compressed s u b q u a d r a t e . A p e x cha rac t e r i zed by well-defined ven t r a l g roove , usua l ly be t t e r 
developed t h a n the dorso - l a t e ra l ap ica l grooves . Shor t , s t r i a ted e p i r o s t r u m m a y occur , b e a r i n g 
charac te r i s t ic grooves . P h r a g m o c o n e pene t r a t e s one q u a r t e r of the r o s t r u m . 

Range. L o w e r T o a r c i a n to A a l e n i a n of Br i ta in , m a i n l a n d E u r o p e , N o r t h A m e r i c a , U S S R a n d 
Eas t G r e e n l a n d . 

Remarks. T h i s s u b g e n u s is r ep re sen t ed by the s lender , compres sed , conical to cy l indr iconica l 
species of Acrocoelites referred to as 'g rac i les ' by Phi l l ips (1866) . Species of this s u b g e n u s could be 
confused wi th smal l , s l ender species of g e n e r a such as Youngibelus (e.g. Y. simpsoni ( M a y e r ) ) a n d 
Holcobelus (e.g. H. blainvillei ( d ' O r b i g n y ) ) . H o w e v e r , t he former h a s n o ap ica l g rooves , a n d the 
la t ter possesses a n ex t remely long ven t r a l ap ica l groove , lacking dorso - l a t e ra l g rooves . 

Acrocoelites (Acrocoelites) can be d i s t ingu i shed from Acrocoelites (Toarcibelus) w h i c h h a s m o r e 
robus t e longate species, a n d from Acrocoelites (Odontobelus) wh ich is charac te r i s t i ca l ly shor t , r o b u s t 
a n d conical . 

A c r o c o e l i t e s ( A c r o c o e l i t e s ) o x y c o n u s (Zie ten , 1831) PL 6, figs 1-4, ?6 
v* 1831 Belemnites oxyconus [Hehl MS] Zieten, p . 27, pi. X X I , fig. 5 
v. 1848 Belemnites tripartitus oxyconus; Quenstedt [pars], p. 419, pi. X X V I , fig. 19 [non fig. 20 = Acrocoelitessubtricissus 

Kolb] . 
v? 1855 Belemnites telum Simpson, p . 27 [Lectotype, here designated, W M 20, 'communis' Zone, Whitby, North 

Yorkshire]. 
. 1856 Belemnites oxyconus Zieten; Oppel , p . 361. 

v? 1858 Belemnites tripartitus oxyconus Quenstedt; Quenstedt, p . 255, pi. X X X V I , fig. 10. 
1863 Belemnites oxyconus Hehl; Mayer, p . 184. 

v non 1867 Belemnites oxyconus Quenstedt; Phillips, p. 87, fig. 23 [=Nannobelus cricki (Lissajous), syntypes B M N H 
C 7034-6]. 

1883 Belemnites oxyconus Hehl; Mayer-Eymar, p. 641. 
v? 1884 Belemnites telum Simpson; Simpson, p . 32. 
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. 1902 Belemnites oxyconus Zieten; Janensch, p. 117. 

. 1912 Belemnites oxyconus Zieten; Werner, p. 127. 
1915 Acrocoelites oxyconus (Hehl in Zieten); Lissajous, p. 17. 
1920 Cuspiteuthis oxycona (Zieten); Biilow-Trummer [pars], p . 104. 
1925 Acrocoelites oxyconus (Hehl in Zieten); Lissajous, p . 116. 

? 1967 Salpingoteuthis oxycona (Zieten); Cincurova, p . 5, pi. I, fig. 3. 
v. 1969 Belemnites oxyconus Zieten; Schwegler, p . 164, fig. 78. 

? 1971 Salpingoteuthis oxyconus (Zieten); Cincurova, p. 66, pi. FV, fig. 10 
1975 Acrocoelites oxyconus (Hehl in Zieten); Saks & Nal 'nyaeva, p . 10. 

v. 1980 Acrocoelites (Acrocoelites) oxyconus (Zieten); Riegraf, p. 148. 
v. 1984 Acrocoelites (Acrocoelites) oxyconus (Hehl in Zieten); Riegraf^ al., p . 154, pi. 10, figs 4, 10. 

Type specimens. H o l o t y p e , the or ig ina l of Zie ten (1831 , p i . X X I , fig. 5) , from U p p e r Lias of Boll, 
W i i r t t e m b e r g , G e r m a n y , p rese rved in the S taa t l iches M u s e u m fur N a t u r k u n d e , S tu t t ga r t (no 
regis t ra t ion n u m b e r ) . 

Material. B M N H , 13 spec imens , A l u m Shale M e m b e r to Blea W y k e S a n d s t o n e F o r m a t i o n 
(bifrons-levesquei zones ) , N o r t h Yorksh i re . 

Diagnosis. M e d i u m sized, conical Acrocoelites (Acrocoelites). O u t l i n e symmet r i c a l , cyl indr iconi­
cal to conical . Profile s y m m e t r i c a l , conical . A p e x acu te . T r a n s v e r s e sect ions s u b q u a d r a t e . Apical 
grooves wel l -deve loped . 

Description. M e d i u m sized, r o b u s t conical ros t ra wi th a to ta l l eng th a p p r o x i m a t e l y six t imes 
Dv . T h e ou t l ine is s y m m e t r i c a l a n d conical or cyl indr iconica l wi th weak to m o d e r a t e divergence 
adora l ly from the a c u t e apex . T h e profile is symmet r i ca l a n d regular ly conical , wi th no inflation. 
T h e apex is s o m e t i m e s found e roded sugges t ing the possibi l i ty of a n e p i r o s t r u m being present . 
T h e t r ansve r se sect ions a re compres sed s u b q u a d r a t e , b e c o m i n g r o u n d e d a n d even pyr i form in 
ind iv idua l s . 

T h e apex is c o m m o n l y s t r ia ted a n d bea r s th ree wel l -developed apica l grooves , one ven t ra l a n d 
two dorso- la te ra l . T h e ven t r a l g roove m a y va ry in d e v e l o p m e n t in ind iv idua l s . T h e la tera l lines 
a re s o m e w h a t ind i s t inc t , bu t consis t of a n a r r o w , sha l low ven t ro- la te ra l depress ion , wi th a t h inne r 
dorso- la te ra l dep re s s ion above , a n d a weak r idge be tween t h e m . T h e p h r a g m o c o n e pene t r a t e s 
a p p r o x i m a t e l y one th i rd of the r o s t r u m . T h e apica l l ine is sl ightly curved , b u t o therwise 
gonio l inea te . 

Specimen L I Dv Dl 
B M N H C59419 81-7 52-2 15-4 12-8 

C59433 86-4 40-2 14-0 12-5 
C59456 66-6 31-1 12-4 11-0 

T a b l e 7. M e a s u r e m e n t s of Acrocoelites (Acrocoelites) oxyconus (Zie ten , 1831). 

Remarks. Acrocoelites (Acrocoelites) oxyconus is the mos t robus t of its s u b g e n u s , a n d in consequence 
m a y be confused wi th s o m e m e m b e r s of Acrocoelites (Odontobelus). H o w e v e r , it m a y be dis­
t ingu ished by its a lmos t s y m m e t r i c a l profile, as all m e m b e r s of Acrocoelites (Odontobelus) possess 
a s y m m e t r i c a l profiles wi th inflated ven te r s . A. (A.) oxyconus mos t closely resembles A. (A.) 
longiconus (Schweg le r ) , b u t th is species is genera l ly weakly s u b h a s t a t e , a n d possesses a shor t 
e p i r o s t r u m . Some ind iv idua l s of A. (A.) strictus Lissajous a p p r o a c h A. (A.) oxyconus, b u t mos t a re 
smal ler , less conical , a n d wi th a m o r e inflated apex . Both A. (A.) bobeti Lissajous and A. (A.) 
subtenuis (S impson) a re smal le r a n d m o r e del ica te t h a n A. (A.) oxyconus. 

Occurrence. U p p e r m o s t L o w e r T o a r c i a n (bifrons Zone) to U p p e r T o a r c i a n (levesquei Zone) of 
Br i ta in a n d m a i n l a n d E u r o p e . 

A c r o c o e l i t e s ( A c r o c o e l i t e s ) s u b t e n u i s (S impson , 1855) PI. 6, figs 5, 7 -14 ; PI. 7, figs 1-3; 
Text-f ig. 15 

v*. 1855 Belemnites subtenuis Simpson, p . 26. 
v. 1867 Belemnites subtenuis Simpson; Phillips [pars], p. 60 [non pi. X, fig. 27 =juvenile Acrocoelites (Toarcibelus) 

trisulculosus (Simpson)]. 
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v. 1867 Belemnites striolatus Phillips [/>ar^], p . 59, pi. X, fig. 251 [non fig. 25v = Youngibelus simpsoni (Mayer)] , 
v. 1874 Belemnites stimulis Dumortier, p . 38, pi. 4, figs 8-10. 

. 1875 Belemnites subtenuis Simpson; Phillips [jftaw], p . 263, pi. 27, fig. 6. 
v. 1876 Belemnites subtenuis Simpson; Blake (in Ta te & Blake), p. 324. 

1883 Belemnites subtenuis Simpson; Mayer-Eymar, p . 641. 
v. 1912 Belemnites striolatus Phillips; Werner, p . 128, pi. 12, fig. 3. 

1920 Cuspiteuthis subtenuis (Simpson); Bulow-Trummer, p . 109. 
1925 Acrocoelites subtenuis (Simpson); Lissajous, p . 142. 

v. 1969 Belemnites striolatus Phillips; Schwegler, p . 196, fig. 79. 
?1975 Acrocoelites subtenuis (Simpson); Saks & Nal 'nyaeva, p. 14, pi. 11, figs 1-3. 

1975 Acrocoelites stimulus (Dumortier); Saks & Nal 'nyaeva, p . 10. 
?1975 Mesoteuthis striolatus (Phillips); Saks & Nal 'nyaeva, p . 38, pi. V I I , figs 6-8. 

v. 1980 Acrocoelites (Acrocoelites) subtenuis (Phillips); Riegraf, p. 149. 

Type specimens. Lec to type (here d e s i g n a t e d ) , W M 445c; pa r a l ec to types , W M 445a a n d W M 
445b, from the 'communis' Z o n e ( = bifrons Zone) of W h i t b y , N o r t h Yorksh i r e . 

Material. B M N H , 132 s p e c i m e n s , falciferum Z o n e a n d S u b z o n e , J e t Rock M e m b e r a n d commune 
Subzone , bifrons Z o n e , A l u m Sha le M e m b e r , W h i t b y M u d s t o n e F o r m a t i o n , N o r t h Yorksh i r e ; 15 
spec imens , commune S u b z o n e , R a a s a y I r o n s t o n e , R a a s a y . B G S , 4 spec imens , commune S u b z o n e , 
bifrons Zone , U p p e r Lias C lay , G r a n t h a m , L inco lnsh i re . C M N , 9 spec imens , falciferum Z o n e , 
N o r t h a m p t o n . O U M , 7 spec imens , falciferum Z o n e a n d S u b z o n e , J e t Rock M e m b e r , W h i t b y 
M u d s t o n e F o r m a t i o n , N o r t h Yorksh i r e . 

Diagnosis. Smal l to m e d i u m sized, conical to cyl indr iconica l Acrocoelites (Acrocoelites). O u t l i n e 
and profile s imilar , s y m m e t r i c a l a n d conical . A p e x acu te to a t t e n u a t e . T r a n s v e r s e sect ions 
compressed s u b q u a d r a t e to el l iptical . Apica l grooves e i ther wel l -deve loped or r e d u c e d . 

Description. Smal l , s lender , conical to sl ightly cyl indr iconica l r o s t r u m wi th a to ta l l eng th 
app rox ima te ly 10 t imes Dv . T h e ou t l ine is symmet r i ca l a n d conical to cy l indr iconica l . T h e flanks 
weakly d iverge adora l ly from the acu t e apex , b e c o m i n g para l le l in the s t em region. T h e apex is 
acu te to very acu te , b e c o m i n g a t t e n u a t e in some ind iv idua l s . T h e profile is s y m m e t r i c a l a n d 
conical wi th no inflat ion of ven te r or d o r s u m . T h e t r ansve r se sect ions of the r o s t r u m a re 
compressed a n d s u b q u a d r a t e to el l iptical . 

T h r e e well-defined ap ica l grooves (one ven t ra l , two dorso- la te ra l ) a re genera l ly p re sen t , 
a l t hough va r i an t s m a y possess a longer , m o r e incised groove ('Belemnites stimulus'); t h r ee e q u a l , 
well-incised grooves ; or, m u c h r e d u c e d grooves {^Belemnites striolatus'). L a t e r a l l ines a re usua l ly 
well deve loped , a n d consis t of a s t rong cen t ra l r idge or wea l b o u n d e d by two n a r r o w dep re s s ions . 
T h e p h r a g m o c o n e p e n e t r a t e s a p p r o x i m a t e l y one q u a r t e r of the r o s t r u m . T h e ap ica l l ine is 
goniol ineate , a l t h o u g h it m a y be sl ightly curved ven t ra l ly . 

Sp, tecimen L I Dv Dl 
W M 445c 78-5 61-2 7-6 7-2 
B M N H C59321 79-0 58-3 8-1 6-5 

C59322 70-0 53-0 7-3 6-2 
C59329 79-4 57-5 8-5 7-6 
C59330 68-9 48-9 8-4 7-9 
C59331 69-8 50-0 8-6 8-3 
C59323 57-3 37-1 6-1 5-9 
C59415 71-4 45-9 7-3 6-2 
C59477 57-8 42-0 6-1 5-7 
C59478 58-8 36-8 5-7 4-9 

T a b l e 8. M e a s u r e m e n t s of Acrocoelites (Acrocoelites) subtenuis (S impson , 1855). 

Remarks. Acrocoelites (Acrocoelites) subtenuis is a very va r i ab le species . S i m p s o n (1884, p . 33) 
considered t h a t the re were two v a r i a n t s differing from the n o r m ; 'var . a' , w i th n o grooves or s t r iae , 
and 'var . b ' , w h i c h is m o r e robus t , aga in w i t h o u t grooves or s t r iae . Spec imens recent ly col lected 
from Yorksh i re also show two v a r i a n t s from the n o r m . O n e , w h i c h could be r e g a r d e d as 
S impson ' s 'var . a' is sho r t e r t h a n is usua l , a n d genera l ly has only weakly deve loped grooves ( some 
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spec imens of this v a r i a n t from R a a s a y h a v e been found wi th wel l -developed grooves) . T h e o the r 
(possibly S i m p s o n ' s ' va r . b ' ) is m u c h s tou ter , wi th a less compressed r o s t r u m , a n d well- incised, 
sho r t ap i ca l g rooves . O f these , 'var . a ' is t h e m o s t c o m m o n , 'var . b ' occu r r ing r a t h e r ra re ly . T h e 
f requency h i s t o g r a m (Text-f ig. 15) suggests a b i m o d a l d i s t r ibu t ion of the va r i an t s wi th respect to 
their to ta l p r e se rved l eng th . A l t h o u g h the sho r t e r var ie ty is less robus t t h a n the n o r m , it is unlikely 
to r ep re sen t s imply juven i l e s of the species as this form is c o m m o n in R a a s a y . I t is possible tha t the 
smal l va r ie ty r ep re sen t s a sexual d i m o r p h ( 'm ic ro - ros t rum ' ) of the ' n o r m a l ' A. (A.) subtenuis 
( ' m a c r o - r o s t r u m ' , see Doy le 1985). T h e robus t var ie ty of ( 'var . b ' ) is m u c h r a r e r a n d is p r o b a b l y 
a b e r r a n t . 

• A.subtenuis s.s. 
• A.subtenuis var.a 
S A. sub tenuis vor. b 

1 Total preserved length 

T E X T - F I G . 15. Frequency histogram of the total preserved length of Acrocoelites (Acrocoelites) subtenuis from North 
Yorkshire. 

A. (A.) subtenuis m o s t closely resembles ^4. (A.) bobeti Lissajous, bu t is d i s t ingu i shed by its acu te 
apex , its we l l -deve loped grooves a n d its conical form. A. (A.) strictus Lissajous is also s imilar , bu t it 
is a r o b u s t form wi th a less compres sed t r ansver se sect ion. A. (A.) oxyconus (Zie ten) is larger , m o r e 
robus t a n d possesses a m o r e r egu l a r s u b q u a d r a t e t r ansverse sect ion t h a n A. (A.) subtenuis. A. (A.) 
subtenuis has also been confused wi th juven i les of A. (Toarcibelus) trisulculosus (S impson) (see 
Phil l ips 1867, pi . X , fig. 27) , b u t juven i l e s of this species a re charac ter i s t ica l ly m o r e robus t a n d 
conical wi th e longa te v e n t r a l s t r iae . 

T h e species desc r ibed by Phi l l ips (1867, p . 59) as Belemnites striolatus was based on spec imens 
inc lud ing juven i l e s of Youngibelus simpsoni ( M a y e r ) a n d weakly grooved m e m b e r s of A. (A.) 
subtenuis ( O U M J 1 5 1 1 2 , 13). S p e c i m e n O U M J 1 5 1 1 3 (a typical A. (A.) subtenuis) is he re desig­
n a t e d l ec to type of Belemnites striolatus Phi l l ips , a j u n i o r subject ive s y n o n y m of A. (A.) subtenuis 
( S i m p s o n ) . 

Occurrence. L o w e r T o a r c i a n (falciferum Z o n e a n d S u b z o n e to bifrons Zone , commune Subzone) of 
Br i ta in , m a i n l a n d E u r o p e a n d poss ibly U S S R . 

A c r o c o e l i t e s ( A c r o c o e l i t e s ) s t r i c t u s Lissajous , 1927 PI. 7, figs 7, 8, 12 
v*. 1927 Acrocoelites strictus Lissajous, p. 16, pi. I I , figs 2—4. 

1975 Acrocoelites strictus Lissajous; Saks & Nal 'nyaeva, p. 11. 

Type specimens. L e c t o t y p e (here d e s i g n a t e d ) , U C B L 27491; pa ra l ec to types , U C B L 27489, 90, 
all from the T o a r c i a n ('bifrons-jurense zones ' ) of N o r t h a m p t o n . H o w a r t h (1978) has proved tha t 
the U p p e r T o a r c i a n ('jurense Z o n e ' ) is no t p re sen t in N o r t h a m p t o n . I t is p r o b a b l e t ha t the stratum 
typicum is t he L e d a O v u m Beds (bifrons Z o n e ) . 

Material. B M N H , 12 spec imens ; C M N , 24 spec imens , all from the bifrons Zone , L e d a O v u m 
Beds , N o r t h a m p t o n . 
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Diagnosis. Smal l to m e d i u m sized, cy l indr iconica l to conical Acrocelites (Acrocoelites). O u t l i n e 
symmet r i ca l , cy l indr iconica l . Profile symmet r i ca l , conical . A p e x m o d e r a t e l y a c u t e . T r a n s v e r s e 
sections el l iptical . T h r e e wel l -developed apica l grooves . 

Description. Smal l to m e d i u m sized, cyl indr ica l r o s t r u m , wi th a to ta l l eng th a p p r o x i m a t e l y 
seven t imes Dv . T h e ou t l ine is s y m m e t r i c a l a n d cyl indr iconica l or very sl ightly s u b h a s t a t e . T h e 
flanks d iverge weakly from the apex , b e c o m i n g para l le l in the s t em, a n d the apex is m o d e r a t e l y 
acu te . T h e profile is s y m m e t r i c a l or weakly a s y m m e t r i c a l a n d conical , w i th some inflat ion of b o t h 
vente r a n d d o r s u m . T r a n s v e r s e sect ions of the r o s t r u m are el l iptical to c o m p r e s s e d el l ipt ical , 
becoming m o r e r o b u s t t o w a r d s the s t em region. 

T h e apex bea r s th ree wel l -deve loped apica l grooves (one ven t r a l a n d two do r so - l a t e r a l ) . T h e 
ven t ra l groove is incised a n d c o m m o n l y a t t a in s twice the length of the dorso - l a t e ra l g rooves . T h e 
dorso- la te ra l grooves a re close to the d o r s u m . T h e la tera l lines a re r e a sonab ly wel l -deve loped a n d 
compr ise a near ly cen t ra l r idge or 'wea l ' , f lanked above a n d below by two para l l e l dep res s ions . 
T h e p h r a g m o c o n e p e n e t r a t e s a p p r o x i m a t e l y one q u a r t e r of the r o s t r u m . T h e ap ica l l ine is 
goniol ineate . 

Specimen L I Dv Dl 
B M N H C46165 85-6 67-5 9-6 8-0 

C46166 74-3 57-3 10-3 8-1 
C46167 - 52-3 9-2 8-1 
C57390 75-6 55-2 10-5 9-2 

T a b l e 9. M e a s u r e m e n t s of Acrocoelites (Acrocoelites) strictus Lissajous, 1927. 

Remarks. A. (A.) strictus is d i s t ingu i shed from A. (A.) subtenuis (S impson) by its m o r e robus t , 
cyl indr iconical form, its g r ea t e r do r so -ven t ra l d i a m e t e r a n d m o r e inflated apex . A. (A.) bobeti 
Lissajous possesses a m u c h smal le r , s lender , a n d slightly s u b h a s t a t e r o s t r u m wi th sho r t e r ap ica l 
grooves. A. (A.) oxyconus (Zie ten) differs A. (A.) strictus in possess ing a m u c h larger , m o r e conical 
r o s t r u m wi th a s u b q u a d r a t e t r ansve r se sect ion. 

Occurrence. L o w e r T o a r c i a n {^falciferum to bifrons Zones) of N o r t h a m p t o n s h i r e a n d ?Nor th 
Yorksh i re . 

A c r o c o e l i t e s ( A c r o c o e l i t e s ) b o b e t i Lissajous, 1927 PI. 7, figs 9 - 1 1 , 13-15 

1925 Acrocoelites bobeti Lissajous, p . 60 [nomen nudum]. 
v*. 1927 Acrocoelites bobeti Lissajous; Lissajous, p. 19. 

v. 1971 Acrocoelites bobeti Lissajous; Combemorel , p. 63, pis I—11 [figures Lissajous' type specimens for first t ime]. 
1975 Acrcoelites bobeti Lissajous; Saks & Nal 'nyaeva, p. 10. 

Type specimens. Lec to type (here d e s i g n a t e d ) : U C B L 27.525a; pa ra l ec to types : U C B L 27.525b,c . 
All from the L o w e r A a l e n i a n of B r e n a u x (Venede ) , Lozere , F r a n c e . 

Material. B M N H , 98 spec imens , D o w n Cliff C lay (levesquei Z o n e , moorei Subzone ) a n d B r i d p o r t 
Sands (levesquei Z o n e , aalensis S u b z o n e ) , Dorse t ; B G S , 1 spec imen , Stowell P a r k Boreho le (levesquei 
Zone) ; N M W , 1 spec imen , B r i d p o r t S a n d s , Dorse t . 

Diagnosis. Smal l to m e d i u m sized, cyl indr iconica l to weakly s u b h a s t a t e Acrocoelites (Acro­
coelites). O u t l i n e s y m m e t r i c a l , cy l indr iconica l to weakly s u b h a s t a t e . Profile s y m m e t r i c a l , conical 
to weakly s u b h a s t a t e . A p e x acu t e . Apica l grooves shor t . 

Description. Smal l to m e d i u m sized cyl indr iconica l or sl ightly s u b h a s t a t e r o s t r u m wi th a to ta l 
length of a p p r o x i m a t e l y 10 t imes Dv . T h e ou t l ine is symmet r i ca l a n d cy l indr iconica l to sl ightly 
s u b h a s t a t e . T h e apex is acu t e to m o d e r a t e l y ob tuse from which the flanks d iverge in the ap ica l 
region, b e c o m i n g para l l e l in the s t em region, a n d converg ing slightly in the a lveolar region. T h e 
profile is s y m m e t r i c a l a n d m a y also be s u b h a s t a t e , a l t h o u g h this is genera l ly less a p p a r e n t t h a n in 
the out l ine . T h e ven t e r a n d d o r s u m m a y be weakly inflated n e a r the apex . J u v e n i l e s t end to be 
m o r e s u b h a s t a t e t h a n the a d u l t spec imens . T h e t r ansver se sect ions a re genera l ly dep res sed a n d 
s u b q u a d r a t e , a l t h o u g h they m a y be r o u n d e d in some ind iv idua l s . 
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T h e apex possesses t h r ee shor t a n d equal ly developed apical grooves (one ven t r a l a n d two 
dorso - l a t e ra l ) . I n s o m e cases, however , the ven t r a l groove m a y be m o r e incised, genera l ly o p e n i n g 
adora l ly in to a b r o a d t r i a n g u l a r f la t tened a rea . T h e la tera l lines a re r ea sonab ly wel l -developed 
a n d consist of a cen t r a l r idge or " w e a l " f lanked by two para l le l depress ions above a n d below it. 
T h e p h r a g m o c o n e p e n e t r a t e s a p p r o x i m a t e l y one fifth of the r o s t r u m . T h e apica l l ine is 
gonio l inea te . 

Specimen L I Dv Dl 
B M N H C59475 60-3 46-8 6-4 5-3 

C59480 62-0 44-0 5-8 5-2 
C59481 71-8 50-5 7-7 6-6 
C59490 63-3 44-0 5-9 4-9 
C59491 61-2 44-9 6-7 5-9 
C59492 52-1 40-3 4-8 3-1 

T a b l e 10. M e a s u r e m e n t s of Acrocoelites (Acrocoelites) bobeti Lissajous, 1927. 

Remarks. Acrocoelites (Acrocoelites) bobeti m a y easily be d i s t ingu ished from the o t h e r m e m b e r s of 
its s u b g e n u s by its depressed s u b q u a d r a t e sect ion and its slightly s u b h a s t a t e ou t l ine a n d profile. 
A. (A.) subtenuis (S impson) mos t closely resembles it, b u t has a m o r e conical profile, a t t e n u a t e 
apex a n d compres sed sect ion. A. (A) strictus Lissajous is larger , m o r e robus t a n d wi th longer apical 
grooves . Both A. (A.) oxyconus (Zie ten) a n d A. (A.) longiconus (Schwegler) a re m o r e conical a n d 
robus t t h a n A. (A.) bobeti. 

Occurrence. U p p e r T o a r c i a n (levesquei Zone) to Lower Aa len i an of sou thwes t Br i t a in a n d 
F rance . 

A c r o c o e l i t e s ( A c r o c o e l i t e s ) l o n g i c o n u s (Schwegler , 1969) PI. 7, figs 4—6, 17 
non 1831 Belemnites rostratus Zieten, p. 30, pi. 23, fig. 5 [?Passaloteuthis rostratus (Zieten)]. 

v. 1884 Belemnites rostratus Simpson, p. 36 [lectotype, here designated, WM.2048A; paralectotype, WM.2048B, 
"Upper Lias 4" =beds 47-8 , J e t Rock Member, Hawsker Bottoms, North Yorkshire] 

1925 Belemnites rostratus Simpson; Lissajous, p . 129. 
v*. 1969 Belemnites longiconus Schwegler, p. 187, text-fig. 73. 

1975 Acrocoelites longiconus (Schwegler); Saks & Nal'nyaeva, p. 10. 
1980 Acrocoelites (Toarcibelus) longiconus (Schwegler); Riegraf, p . 148. 

v?1984 Acrocoelites (Acrocoelites) longiconus (Schwegler); Riegraf et at., p. 155, pi. 11. 

Holotype. T h e or ig ina l spec imen of Schwegler (1969, p . 187, Text-fig. 73), G P I T (no regis t ra­
t ion n u m b e r ) , U p p e r Lias (bifrons Z o n e , commune S u b z o n e ) , H e i n i n g e n , W i i r t t e m b e r g , sou thwes t 
G e r m a n y . 

Material. B M N H , 9 spec imens , bifrons Z o n e , A l u m Shale M e m b e r , W h i t b y M u d s t o n e F o r m a ­
tion, N o r t h Yorksh i r e ; U p p e r Lias C lay , L inco lnsh i re . O U M , 5 spec imens , bifrons Zone , L e d a 
O v u m Beds , W o r d i n g t o n , N o r t h a m p t o n . C M N , 8 spec imens , bifrons Z o n e , L e d a O v u m Beds , 
N o r t h a m p t o n . W M , 3 spec imens , bifrons Zone , A l u m Shale M e m b e r , N o r t h Yorksh i re . 

Diagnosis. M e d i u m sized, conical to slightly s u b h a s t a t e Acrocoelites (Acrocoelites) wi th a shor t 
e p i r o s t r u m . O u t l i n e s y m m e t r i c a l , conical to cyl indr iconical . Profile near ly symmet r i ca l , conical 
to slightly s u b h a s t a t e . A p e x acu t e to a t t e n u a t e , c o m m o n l y s t r ia ted . T h r e e well-defined apica l 
grooves . 

Description. M e d i u m to la rge sized, conical r o s t r u m , some ind iv idua ls be ing s u b h a s t a t e . A 
shor t e p i r o s t r u m is c o m m o n in this species . T h e tota l length of the r o s t r u m is a p p r o x i m a t e l y eight 
t imes Dv . T h e ou t l ine is s y m m e t r i c a l a n d conical , in some cases be ing cyl indr iconica l or 
s u b h a s t a t e . T h e apices of bo th epi- a n d o r t ho ros t r a a re acu te , from which the flanks d iverge 
g r a d u a l l y for the l eng th of the e p i r o s t r u m , b e c o m i n g para l le l in some cases in the s t em region. T h e 
profile m a y be a s y m m e t r i c a l d u e to i r regular i t ies of the ep i ro s t rum, b u t typica l spec imens have 
s y m m e t r i c a l un inf la ted profiles wh ich a re conical to s u b h a s t a t e in form. T h e t r ansver se sections 
of the r o s t r u m a r e c o m p r e s s e d a n d s u b q u a d r a t e , s u b h a s t a t e forms genera l ly h a v i n g a m o r e 
compres sed a lveo la r reg ion . 
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T h e e p i r o s t r u m bea r s th ree long, well- incised grooves (one ven t r a l , two dorso- la te ra l ) a n d is 
wel l -s t r ia ted. T h e l a te ra l l ines a re indis t inc t , b u t consist of a b r o a d , sha l low, ven t ro - l a t e r a l 
depress ion wi th a very weak r idge a n d t h i n n e r depress ion above it. D u e to the re la t ive r a r i t y of this 
species, exact deta i ls of the p h r a g m o c o n e are u n k n o w n . H o w e v e r , the p h r a g m o c o n e p e n e t r a t e s 
a p p r o x i m a t e l y a q u a r t e r of the r o s t r u m . T h e apica l l ine is a lmos t cer ta in ly gon io l inea te . 

Specimen L I Dv Dl 
B M N H C59346 95-6 71-7 13-3 11-7 

C59347 99-9 74-1 12-1 9-3 
C59348 95-5 73-7 10-3 8-4 

T a b l e 11. M e a s u r e m e n t s of Acrocoelites (Acrocoelites) longiconus (Schwegler , 1969). 

Remarks. A. (A.) longiconus is l a rger t h a n mos t o the r m e m b e r s of the s u b g e n u s , w i th the 
except ion of A. (A.) subgracilis K o l b . I t closely resembles A. (A.) oxyconus (Ze i t en ) , b u t differs in 
possessing a shor t e p i r o s t r u m a n d a less conical profile. I t is poss ible t h a t these two forms 
represen t sexual d i m o r p h s of a single species (e.g. Doyle 1985), b u t m o r e spec imens a re n e e d e d to 
confirm this . All o t h e r species of Acrocoelites (Acrocoelites) a re m o r e s lender a n d r egu l a r in s h a p e 
t h a n A. (A.) longiconus. 

Occurrence. Lower T o a r c i a n (bifrons Zone , commune Subzone) of Br i t a in a n d G e r m a n y . 

A c r o c o e l i t e s ( A c r o c o e l i t e s ) s u b g r a c i l i s K o l b , 1942 PI. 7, fig. 16; PI. 8, figs 1, 2 
v. 1848 Belemnites tripartitus gracilis Quenstedt , p. 420, pi. 26, fig. 17 [homonym of B. gracilis Zieten, 1831]. 
v?1848 Belemnites tripartitus sulcatus Quenstedt (pars), p. 419, pi. 26, fig. 16. 
. 1912 Belemnites tripartitus gracilis Quenstedt; Werner (pars), p . 127 

1920 Cuspiteuthis tripartita gracilis (Quenstedt); Bulow-Trummer, p . 107. 
*. 1942 Acrocoelites subgracilis; Kolb, p . 161, pi. 8, figs 5—7. 
v. 1969 Belemnites tripartitus gracilis Quenstedt; Schwegler, p . 205, text-fig. 86. 

1975 Acrocoelites subgracilis Kolb; Saks & Nal 'nyaeva, p . 10 
1980 Youngibelusgracilis (Quenstedt) ; Riegraf, p . 149. 

v. 1984 Salpingteuthis persulcata (Janensch); Riegraf et al., p . 163, pi. 12, fig. 11. 

Holotype. T h e or ig ina l of K o l b (1942, pi . 8, fig. 5) , G P I E , T o a r c i a n "radiosus-Schichten" of 
Blomenhof, Bava r i a , sou thwes t G e r m a n y . 

Material. B M N H , 7 spec imens , A l u m Shale M e m b e r (bifrons Z o n e , commune Subzone ) to Blea 
Wyke F o r m a t i o n (levesquei Z o n e ) , N o r t h Yorksh i re ; C M N , 4 spec imens , L e d a O v u m Beds , 
(bifrons Z o n e ) , N o r t h a m p t o n . 

Diagnosis. L a r g e , e longa te , s lender cyl indr ica l Acrocoelites (Acrocoelites). O u t l i n e s y m m e t r i c a l , 
cyl indrical to cy l indr iconica l . T r a n s v e r s e sect ions compressed ell iptical . A p e x acu t e . Ap ica l 
grooves wel l -developed. 

Description. L a r g e , e longa te , s lender r o s t r u m wi th a to ta l l eng th of a p p r o x i m a t e l y seven t imes 
Dv. T h e out l ine is s y m m e t r i c a l a n d usua l ly cyl indr ica l to cy l indr iconica l . T h e apex is a c u t e wi th 
the flanks d ive rg ing regu la r ly from the apex unt i l t he m i d - s t e m region, w h e r e they b e c o m e m o r e 
paral le l . T h e profile is s y m m e t r i c a l a n d m o r e conical t h a n the ou t l ine , a l t h o u g h ind iv idua l s m a y 
be m o r e i r regu la r w i th g rea t e r inflat ion. T r a n s v e r s e sect ions of the r o s t r u m a re c o m p r e s s e d a n d 
elliptical, a l t h o u g h they a re pyr i form in some spec imens . 

T h e apex of the r o s t r u m bea r s th ree grooves (one ven t ra l , two do r so - l a t e ra l ) , t he ven t r a l 
groove c o m m o n l y be ing longer a n d m o r e incised t h a n the dorso- la te ra l s . T h e t ip of the apex is 

Specimen L I Dv Dl 
B M N H C59345 90-3 70-5 15-1 13-0 

C59444 122-3 91-5 14-6 12-8 
C59471 99-6 83-0 - 8-9 

T a b l e 12. M e a s u r e m e n t s of Acrocoelites (Acrocoelites) subgracilis K o l b , 1942. 
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c o m m o n l y s t r i a ted . T h e la te ra l l ines consis t of a b road , shal low, ven t ro - l a t e ra l depress ion 
( t h inn ing a d a p i c a l l y ) , w i th a w e a k r idge a n d t h i n n e r depress ion a b o v e it. T h e p h r a g m o c o n e 
p e n e t r a t e s a p p r o x i m a t e l y one q u a r t e r of the r o s t r u m . T h e apical l ine is gonio l inea te . 

Remarks. A. (A.) subgracilis m a y be confused wi th the m o r e s lender "g rac i l e " m e m b e r s of 
Acrocoelites (Toarcibelus) ilminsterensis (Phil l ips) (e.g. see W e r n e r 1912, a n d Riegra f et al. 1984), bu t 
this species has a s y m m e t r i c a l profile a n d a depressed t ransverse sect ion. A. (A.) subgracilis 
resembles A. (A.) strictus Lissa jous , b u t this species has a compressed t r ansver se sect ion a n d three 
equal ly wel l -deve loped ap ica l grooves . Both A. (A.) subtenuis (S impson) a n d A. (A.) bobeti 
Lissajous a re m o r e s l ender t h a n A. (A.) subgracilis, whi le A. (A.) oxyconus (Zieten) a n d A. (A.) 
longiconus (Schwegler ) a r e m o r e acu te ly conical wi th robus t t r ansve r se sect ions . 

Q u e n s t e d t (1848) was the first a u t h o r to descr ibe this species, giving it the n a m e Belemnites 
tripartitus gracilis. H o w e v e r , this n a m e is a j u n i o r p r i m a r y h o m o n y m of bo th Belemnites gracilis 
Zie ten , a n d Belemnites tripartitus Sch lo the im, 1820. T h e val id n a m e for this species is therefore 
Acrocoelites subgracilis K o l b . 

Occurrence. L o w e r to U p p e r T o a r c i a n (bifrons Z o n e , commune S u b z o n e to levesquei Zone, dispan-
sum S u b z o n e ) of Br i t a in , G e r m a n y a n d eas t G r e e n l a n d ( G M C 700.1983, R o s e n k r a n t z Col lect ion, 
J a m e s o n L a n d ) . 

S u b g e n u s T O A R C I B E L U S Reigraf, 1980 
Type species. Belemnites quenstedti O p p e l , 1856, by or iginal des igna t ion . 
Other species. A. (T.) trisulculosus ( S i m p s o n ) , A. (T.) ilminsterensis (Phi l l ips) , A. (T.) inaequistriatus 

( S i m p s o n ) . 
Diagnosis. L a r g e , r obus t , cy l indr iconica l to conical Acrocoelites. O u t l i n e symmet r i c a l , cylin­

dr iconica l to conica l . Profile a s y m m e t r i c a l , cy l indr iconica l to conical . A p e x acu te , a shor t 
e p i r o s t r u m m a y be deve loped . T r a n s v e r s e sect ions s u b q u a d r a t e to r o u n d e d s u b q u a d r a t e . T h r e e 
well-defined ap ica l g rooves (one ven t r a l , two dorso- la te ra l ) a re p re sen t , a l t h o u g h the ven t ra l 
groove is r e d u c e d in s o m e species . Apex c o m m o n l y s t r ia ted . P h r a g m o c o n e pene t r a t e s one q u a r t e r 
of the r o s t r u m . 

Range. L o w e r T o a r c i a n to A a l e n i a n of Br i ta in , m a i n l a n d E u r o p e a n d U S S R . 
Remarks. M e m b e r s of the s u b g e n u s inc lude the mos t p r imi t ive , r o b u s t a n d cyl indr iconical 

species of Acrocoelites. S o m e species m a y be confused wi th those of Passaloteuthis Lissajous a n d 
Megateuthis Bay le , b u t b o t h these g e n e r a lack ven t r a l ap ica l grooves . A. (Toarcibelus) differs from A. 
(Acrocoelites) in its l a rge r size a n d relat ively u n c o m p r e s s e d t r ansver se sect ions, whi le it differs from 
A. (Odontobelus) in its e longa te cy l indr iconica l form. 

A. (Toarcibelus) is he r e res t r ic ted , to exc lude the s q u a t , conical forms (which a re m o r e p roper ly 
ass igned to A. (Odontobelus)) a n d t h e s l ender compres sed species (be longing to A. (Acrocoelites)) 
i nc luded wi th in it by R ieg ra f (1980) . 

A c r o c o e l i t e s ( T o a r c i b e l u s ) q u e n s t e d t i ( O p p e l , 1856) PI. 8, figs 3, 5-7 

. 1848 Belemnites compressus paxillosus Quenstedt , p. 423, pi. 27, figs 2, 3 [homonym of both B. compressus Stahl, 1822 
and B. paxillosus Lamarck, 1801]. 

*. 1856 Belemnites Quenstedti Oppel , p . 363. 
. 1858 Belemnites opalinus Quenstedt , p . 308, pi. 24, fig. 13. 

1863 Belemnites Quenstedti Oppel; Mayer, p . 185. 
? 1874 Belemnites Quenstedti Oppel; Dumort ier (pars), p . 35, pi. I l l , figs 1, 2 [non 3, 4, 9=A. (Odontobelus) sp.] . 
. 1878 Megateuthis Quenstedti (Oppel); Bayle & Zeiller, pi. X X V I , figs 2, 3. 

1883 Belemnites Quenstedti Oppel ; Mayer-Eymer, p . 641. 
?non 1898 Belemnites Quenstedti Oppel ; Benecke, p. 46, pi. IV, fig. 3 [?=A. (Odontobelus) vulgaris Young & Bird]. 

. 1902 Belemnites Quenstedti Oppel; Janensch, p . 109, pi. X I I , figs 1, 2. 

. 1905 Belemnites Quenstedti Oppel; Benecke, p . 288. 

. 1912 Belemnites opalinus Quenstedt; Werner, p . 133, pi. X I I , fig. 4 
1920 Megateuthis opalina (Quenstedt) ; Biilow-Trummer (pars), p. 115. 
7920 Megateuthis Quenstedti (Oppel); Biilow-Trummer, p . 116. 
1925 Mesoteuthis Quenstedti (Oppel); Lissajous, p . 126. 
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? 1931 Mesoteuthis quenstedti (Oppel); Krimhol 'z , p. 13, pi. 1, figs 6-8. 
non 1942 Acrocoelites quenstedti (Oppel); Kolb, p . 158, pi. 8, figs 3, 8 [=Acrocoelites (Odontobelus) tricissus (Janensch)] . 

v. 1969 Belemnites quenstedti Oppel; Schwegler (pars), p . 188, text-fig. 74. 
? 1971 Mesoteuthis quenstedti (Oppel); Cincurova, p. 72, pi. V, fig. 5. 

1975 Acrocoelites quenstedti (Oppel); Saks & Nal 'nyaeva, p. 11. 
1980 Acrocoelites (Toarcibelus) quenstedti (Oppel); Riegraf, p. 148. 

Type specimens. T h e or ig inals of Q u e n s t e d t (1848, pi . 27, figs 2, 3) a re the val id syn types of this 
species. T h e s e spec imens a re no t in G P I T a n d are a p p a r e n t l y lost. W e r n e r ' s (1912, p i . 12, fig. 4) 
figured t opo type is also lost (W. Riegraf ,pers. comm. 1984). H o w e v e r , Schwegle r ' s (1969, p . 188, 
text-fig. 74) t opo type is e x t a n t in G P I T (no regis tered n u m b e r ) , a n d is he re in selected as n e o t y p e 
of Belemnites quenstedti O p p e l , from the A a l e n i a n ( "Mi t t l e r e r J u r a A l p h a " ) of Boll, W i i r t t e m b e r g , 
sou thwes t G e r m a n y . 

Material B M N H , 23 spec imens , levesquei Zone , B r i d p o r t S a n d s , Dorse t ; C e p h a l o p o d Bed , 
W o t t o n Hil l , G louces te r sh i r e ; B r e d o n Hil l , Hereford a n d Worces te r ; A a l e n i a n T e r e b r a t u l a Bed , 
Blea W y k e , N o r t h Yorksh i r e . C M N , 2 spec imens , A a l e n i a n N o r t h a m p t o n S a n d , N o r t h a m p t o n . 

Diagnosis. M e d i u m sized cyl indr iconica l Acrocoelites (Toarcibelus). O u t l i n e a n d profile s imi la r , 
symmet r i ca l a n d cy l indr iconica l . A p e x m o d e r a t e l y acu t e . T r a n s v e r s e sect ions subc i r cu l a r . Apica l 
grooves incised, shor t . V e n t r a l groove e x p a n d s adora l ly . 

Description. M e d i u m sized, cy l indr iconica l r o s t r u m wi th a to ta l l eng th of a p p r o x i m a t e l y six 
t imes Dv . T h e ou t l ine is s y m m e t r i c a l a n d cyl indr iconica l . T h e apex is r e a s o n a b l y acu t e , a n d the 
flanks d iverge m o d e r a t e l y in the ap ica l region, wi th weake r d ive rgence in the s t em region . T h e 
profile is s imi lar , b u t it is genera l ly m o r e conical t h a n the out l ine , a n d ind iv idua l s m a y h a v e 
a symmet r i ca l profiles wi th inflated ven te r s . T r a n s v e r s e sect ions a re subcy l indr i ca l , b e c o m i n g 
elliptical in m o r e compres sed spec imens . 

T h e apex of the r o s t r u m bea r s th ree wel l -developed apica l grooves (one ven t r a l , two do r so ­
la te ra l ) , w i th the ven t r a l g roove genera l ly longer a n d m o r e incised t h a n the dorso - l a t e ra l s . Of ten 
this groove e x p a n d s adora l ly in to a b r o a d , t r i a n g u l a r f la t tened region. T h e l a te ra l l ines a re 
indis t inct , b u t c o m m o n l y consis t of a b r o a d , ven t ro - la te ra l f la t tened region, wi th a r idge , a n d 
th inner dorso- la te ra l dep res s ion above . T h e p h r a g m o c o n e pene t r a t e s a p p r o x i m a t e l y one t h i rd of 
the r o s t r u m , a n d the ap ica l l ine is gonio l inea te . 

Specimen L I Dv Dl 
B M N H C 5 9 4 7 4 91-5 58-6 16-1 14-1 

C59482 75-5 50-5 15-9 15-2 
C59496 88-9 54-6 16-4 14-8 
C59497 98-5 53-0 17-7 15-2 

T a b l e 13. M e a s u r e m e n t s of Acrocoelites (Toarcibelus) quenstedti ( O p p e l , 1856). 

Remarks. Acrocoelites (Toarcibelus) quenstedti has been confused wi th A. (Odontobelus) tricissus 
( J anensch ) , wh ich it r esembles (e.g. K o l b 1942, p i . 8, figs 3, 4, a n d synonymies in W e r n e r 1912 
a n d Schwegler 1969). H o w e v e r , A. (0.) tricissus is d i s t ingu ished by its sho r t e r r o s t r u m , its very 
acu te apex a n d its less inflated ven te r . W i t h i n its s u b g e n u s , A. (T.) quenstedti differs from A. (T.) 
trisulculosus (S impson) by its m o r e cyl indr iconica l form and its r o u n d e d sect ion, a n d from A. (T.) 
ilminsterensis (Phil l ips) by its m o r e conical form a n d compressed r a t h e r t h a n dep re s sed sect ion. 

Occurrence. U p p e r T o a r c i a n (^thouarsense Zone) to L o w e r A a l e n i a n of Br i t a in a n d m a i n l a n d 
E u r o p e . 

Acrocoelites (Toarcibelus) trisulculosus (S impson , 1855) PI. 8, fig. 4; PI. 9, figs 1-3, ?4, 5, 
6; PI. 10, figs 1-3; PI. 11 , figs 1-3 

v*. 1855 Belemnites trisulculosus Simpson, p . 26. 
v. 1855 Belemnites incisus Simpson, p . 27 [Lectotype, here designated, W M . 122, 'serpentinus' Zone, Whitby, North 

Yorkshire]. 
v. 1855 Belemnites distortus Simpson, p . 26 [Lectotype, here designated, W M . 34b, 'serpentinus' Zone, J e t Rock, 

Whitby, North Yorkshire. Has a pathological apex] . 
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v. 1855 Belemnites substriatus Simpson, p. 27 [Lectotype, here designated, W M . 2646, U.L. 6 ( = Beds 41-42), Je t 
Rock, Saltwick, North Yorkshire], 

v? 1855 Belemnites spicatus Simpson, p . 29 [Lectotype, here designated, W M . 21, 'serpentinus' Zone, Whitby, North 
Yorkshire]. 

v? 1855 Belemnites validus Simpson, p . 28 [Lectotype, here designated, W M . 2407, 'serpentinus' Zone, Whitby, North 
Yorkshire]. 

v. 1867 Belemnites tripartitus v. Schlotheim; Phillips, p . 62, pi. I I , fig. 28. 
. 1867 Belemnites subaduncatus Voltz; Phillips (pars), p . 63, pi. XI , fig. 291" only. 
. 1867 Belemnites subtenuis Simpson; Phillips (pars), p. 60, pi. X, fig. 27 only [juvenile], 

v. 1876 Belemnites tripartitus v. Schlotheim; Blake (in Ta te & Blake), p. 325. 
v. 1884 Belemnites trisulculosus Simpson; Simpson, p . 30. 
v. 1884 Belemnites incisus Simpson; Simpson, p . 31. 
v. 1884 Belemnites substriatus Simpson; Simpson, p. 32. 
v? 1884 Belemnites spicatus Simpson; Simpson, p. 33. 
v? 1884 Belemnites validus Simpson; Simpson, p . 41 . 

. 1912 Belemnites Raui Werner, p. 130, pi. X I , fig. 7. 
1920 Cuspiteuthis oxycona (Zieten); Biilow-Trummer (pars), p. 106. 
1920 Cuspiteuthis Raui (Werner); Biilow-Trummer, p. 106. 
1925 Acrocoelites trisulculosus (Simpson); Lissajous, p . 148. 

v. 1969 Belemnites raui Werner; Schwegler, p. 185, text-fig. 72. 
.1971 Salpingoteuthis carpaticus Cincurova, p . 62, pi. 5, fig. 1. 
?1975 Acrocoelites trisulculosus (Simpson); Saks & Nal 'nyaeva, p . 17, pi. II , fig. 4; pi. I l l , figs 1-5. 

1975 Mesoteuthis raui (Werner); Saks & Nal 'nyaeva, p. 30. 
1980 Acrocoelites (Toarcibelus) raui (Werner); Riegraf, p. 148. 

v. 1983 Acrocoeliltes (Toarcibelus) raui (Werner); Reitner & Urlichs, p . 451, figs 1-3. 
. 1983 Salpingoteuthis carpaticus Cincurova; Cincurova, p . 17, text-fig. 1, pi. I, fig. 10. 

v. 1984 Acrocoelites (Toarcibelus) raui (Werner); Riegraf et at., p. 150, pi. 9, fig. 9. 

Type specimens. Lec to type (here de s igna t ed ) : W M 36, J e t Rock {{falciferum Z o n e , exaratum 
S u b z o n e ) , Sa l twick Bay, N o r t h Yorksh i r e . Pa ra l ec to type : W M 3 1 , J e t Rock (falciferum Zone , 
exaratum S u b z o n e ) , H a w s k e r B o t t o m s , N o r t h Yorksh i re . 

Material. B M N H , 97 spec imens , J e t Rock M e m b e r (exaratum Subzone,falciferum Z o n e ) , N o r t h 
Yorksh i re ; O U M , 1 spec imen , J e t Rock M e m b e r , N o r t h Yorksh i re ; C M N , 1 spec imen , exaratum 
Zone , B u g b r o o k e , N o r t h a m p t o n ; W M , 19 spec imens , J e t Rock M e m b e r , (exaratum Subzone , 

falciferum Z o n e ) , N o r t h Yorksh i r e . 
Diagnosis. L a r g e , r obus t , cy l indr iconica l to cyl indr ical Acrocoelites (Toarcibelus). O u t l i n e and 

profile s imi lar , s y m m e t r i c a l a n d cyl indr iconica l . Apex acu te . T r a n s v e r s e sect ions q u a d r a t e . 
V e n t r a l g roove r educed . 

Description. L a r g e , e longa te a n d robus t , cyl indr ical or cyl indr iconical ros t r a wi th a to ta l length 
of a p p r o x i m a t e l y e ight t imes Dv . T h e ou t l ine is symmet r i ca l a n d cyl indr ica l to cyl indr iconical 
wi th para l le l f lanks. T h e apex is acu t e to very acu te , wi th weak d ivergence of the flanks in the 
apica l region, w h i c h b e c o m e para l l e l in the s t em a n d a lveolar regions . T h e profile is a s y m m e t r i c a l 
to a lmos t s y m m e t r i c a l , a n d is c o m m o n l y cyl indr iconica l to very slightly s u b h a s t a t e . T h e ven te r 
m a y be sl ightly inflated, a n d the apex m a y be r ecurved . 

T h e apex is m a r k e d by two wel l -developed dorso- la te ra l ap ica l grooves , a n d a single ven t ra l 

Spi >ecimen L 
W M 36 162-5 
B M N H C59344 215-5 

C59376 146-8 
C59377 122-4 
C59378 177-5 
C59379 178-0 
C59380 65-7J 
C59381 65-4J 

/ Dv Dl 
133-2 17-7 15-1 
174-9 26-3 21-6 
110-7 17-9 15-7 
82-0 19-6 16-4 

141-7 20-8 18-7 
134-2 20-0 16-5 
45-8 10-0 9-5 
42-5 8-4 8-2 

T a b l e 14. M e a s u r e m e n t s of Acrocoelites (Toarcibelus) trisulculosus (S impson , 1855). 
A b b r e v i a t i o n : j , j uven i l e . 
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apical groove w h i c h m a y be very shal low, or r e d u c e d in some spec imens . T h e a p e x is c o m m o n l y 
s t r ia ted , in s o m e cases s t rongly , p r o b a b l y l ead ing S i m p s o n (1855) to s e p a r a t e e x t r e m e e x a m p l e s 
u n d e r the n a m e Belemnites substriatus. T h e la tera l lines consist of a b r o a d ven t ro - l a t e r a l f la t tened 
region genera l ly over la in by a weak r idge a n d n a r r o w e r depress ion . T h e p h r a g m o c o n e p e n e t r a t e s 
a p p r o x i m a t e l y one q u a r t e r of the r o s t r u m . T h e ap ica l l ine is gon io l inea te . 

O N T O G E N Y . Acrocoelites (Toarcibelus) trisulculosus is very c o m m o n w i t h i n t h e J e t Rock (falciferum 
Zone , exaratum Subzone) of N o r t h Yorksh i re , whe re juven i l e s of all sizes a re found assoc ia ted wi th 
adu l t s . C o m p a r i s o n of these i m m a t u r e ros t r a wi th p r e p a r e d sect ions of a d u l t spec imens enab les 
one to comple te the p i c t u r e of the on togeny of this species. T h r e e a r b i t r a r y g r o w t h s tages a re 
recognized (see Passaloteuthis bisulcata (Bla invi l le) , a b o v e ) . 

1. Nepionic. T h e nep ion ic r o s t r u m is shor t , r obus t a n d conical (at a p p r o x i m a t e l y 5 m m tota l 
l eng th ) . R o s t r a b e c o m e successively m o r e e longa te wi th age , b e c o m i n g cy l indr iconica l , 
wi th a s u b q u a d r a t e t r ansve r se sect ion, a t 35 m m tota l l ength . T h e apex of these ros t r a is 
acu te , a n d m a y be r ecu rved . T w o dorso- la te ra l ap ica l grooves a r e deve loped , a n d these a r e 
uns t r i a t ed . A th i rd , ven t r a l , g roove is also seen, b u t this is cha rac t e r i zed by a series of 
e longated s t r iae (see Phi l l ips 1867, pi . X , fig. 27) . E longa t i on of the r o s t r u m con t inues 
t h r o u g h o u t this s tage . 

2. Neanic. T h e n e a n i c s t age c o r r e s p o n d s a p p r o x i m a t e l y to a pe r iod of m o r e r a p i d inc rease in 
size ( length a n d d i a m e t e r ) a t 70 m m a p p r o x i m a t e to ta l l eng th . T h e n e a n i c r o s t r u m is 
cy l indr iconica l to conical , a n d possesses a n acu t e apex . I n this s tage the ap ica l s c u l p t u r e is 
s imi lar to t h a t of the nep ion ic s tage , b u t wi th slightly m o r e incised grooves . T h e ven t r a l 
groove is still cha rac t e r i zed by its e longate s t r iae . Phi l l ips ' (1867, p i . X , fig. 27) Belemnites 
subtenuis is p r o b a b l y a j uven i l e n e a n i c r o s t r u m of A. (T.) trisulculosus, as the figure clearly 
d isplays the cha rac te r i s t i c s t r ia t ion . 

3. Ephebic-Gerontic. T h e a d u l t s tage is c o m m e n c e d by the g r a d u a l inc rease of l eng th a n d w i d t h 
to p r o d u c e the cha rac te r i s t i c cyl indr iconica l r o s t r u m wi th a s u b q u a d r a t e sect ion typica l of 
A. (T.) trisulculosus. Some adu l t spec imens m a y be m o r e conical t h a n the n o r m , genera l ly 
wi th a la rger do r so -ven t r a l d i a m e t e r . Such v a r i a n t s were specifically s e p a r a t e d by S i m p s o n 
(1855) as Belemnites incisus a n d Belemnites spicatus. I n add i t i on , s o m e e x a m p l e s of A. (T.) 
trisulculosus m a y a t t a in a very large size (up to 200 m m long a n d 30 m m in d i a m e t e r ) . Such 
spec imens w e r e also s e p a r a t e d by S i m p s o n (1855) from t h e m a i n s tock of A. (T.) trisulculosus 
(as Belemnites validus). 

Remarks. D u e to its s t r a t i g r a p h i e posi t ion (in the falciferum Zone , exaratum Subzone) a b o v e the 
last occur rence of Passaloteuthis bruguieriana, a n d its overal l s imi lar i ty in form, A. (T.) trisulculosus 
has often been confused w i t h this species (e.g. H a l l a m 1967, p . 419) . H o w e v e r , it is readi ly 
d i s t inguished by its r egu la r , s u b q u a d r a t e sect ion, a n d its th ree wel l -deve loped ap ica l g rooves . A. 
(T.) trisulculosus bears a g rea t r e s e m b l a n c e to A. (T.) ilminsterensis (Phi l l ips) . H o w e v e r , th is species 
can be d i s t ingu ished by its m o r e depressed t ransverse section a n d its m o r e s y m m e t r i c a l profile. 
S impson (1855, 1884) desc r ibed a g rea t n u m b e r of species from the J e t Rock of N o r t h Yorksh i r e 
which are he re cons idered as v a r i a n t s of A. (T.) trisulculosus (e.g. Belemnites incisus, B. spicatus, B. 
substriatus a n d B. validus; see p la tes for figures of the lec to types) . 

Occurrence. L o w e r T o a r c i a n (falciferum Zone) of Br i ta in , m a i n l a n d E u r o p e a n d the U S S R . 

A c r o c o e l i t e s ( T o a r c i b e l u s ) i l m i n s t e r e n s i s (Phi l l ips , 1867) PI. 12, figs 1-7; ?P1. 28 , fig. 6 

v. 1847 Belemnites tripartitus paxillosus Quenstedt , p . 420, pi. 26, figs 25—26 [homonym of both B. tripartitus Schlotheim, 
1820 and B. paxillosus Lamarck, 1801]. 

v. 1858 Belemnites tripartitus paxillosus Quenstedt; Quenstedt, p . 255, pi. 36, fig. 10. 
v*. 1867 Belemnites ilminsterensis Phillips, p. 64, pi. X I I , fig. 30. 

v. 1867 Belemnites microstylus Phillips (pars), p. 66, pi. X I I I , fig. 31o [partially obscured by matrix] [non figs 31 g', 3 lg'" 
= Hastites microstylus (Phillips), lectotype, here designated]. 
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' 1883 Belemnites ilminsterensis Phillips; Mayer-Eymar, p . 641. 
. 1906 Belemnites (Megateuthis) ilminsterensis Phillips; Lissajous, p . 54, pi. 5, fig. 3. 

\{. 1912 Belemnites iuvensis Werner, p . 136 [junior objective synonym]. 
1920 Cuspiteuthis ilminsterensis (Phillips); Biilow-Trummer, p. 103. 
1925 Acrocoelites ilminsterensis (Phillips); Lissajous, p . 102. 

v. 1969 Belemnites tripartitus paxillosus Quenstedt; Schwegler, p. 159, text-fig. 70. 
v? 1969 Belemnites juvensis Werner; Schwegler, p . 184, text-fig. 71a-c. 

1980 Acrocoelites (Toarcibelus) tripartitus (Schlotheim); Riegraf, p . 148. 
v. 1984 Acrocoelites (Toarcibelus) ilminsterensis (Phillips); Riegraf et al., p. 155, pi. 10. 

Type specimens. Lec to type : G M B M . 1 2 1 6 A , he re des igna ted ( = Phil l ips 1867, p i . X I I , fig. 301). 
Pa ra l ec to types : G M B M . 1 2 1 6 , M . 1 2 1 6 B , C, F , G, all from the ' U p p e r L i a s ' ( Junc t ion Bed) of 
Somerse t . Spec imen M . 1 2 1 6 C is a j uven i l e a n d syn type of W e r n e r ' s (1912) species Belemnites 
iuvensis. I t is he re de s igna t ed lec to type of this species. 

Material. B M N H , 25 spec imens ; B G S , 14 spec imens , all from the falciferum a n d bifrons zones of 
N o r t h Yorksh i r e ( W h i t b y M u d s t o n e F o r m a t i o n ) , a n d sou theas t E n g l a n d ( Junc t ion Bed) . C M N , 
24 spec imens , falciferum Z o n e , C e p h a l o p o d Bed, a n d bifrons Zone , L e d a O v u m Beds , N o r t h ­
a m p t o n . W M , 1 spec imen , falciferum Z o n e a n d Subzone , J e t Rock M e m b e r , W h i t b y M u d s t o n e 
F o r m a t i o n , N o r t h Yorksh i r e . G M B , 24 spec imens , falciferum Zone , J u n c t i o n Bed, I lmins te r , 
Somerse t . 

Diagnosis. M e d i u m sized, s lender , cy l indr iconica l to cyl indr ical Acrocoelites (Toarcibelus). O u t ­
line a n d profile s imi lar , s y m m e t r i c a l . A p e x acu te . T r a n s v e r s e sect ions depressed s u b q u a d r a t e . 
V e n t r a l g roove usua l ly wel l -deve loped . 

Description. M e d i u m sized, s lender cyl indr iconica l to cyl indr ical r o s t r u m wi th a to ta l length of 
a p p r o x i m a t e l y 10 t imes Dv . T h e ou t l ine is symmet r i ca l a n d cyl indr ical to cyl indr iconica l wi th 
only sl ight d ive rgence in the a c u t e ap ica l region, the flanks b e c o m i n g para l le l in the s t em. T h e 
profile is nea r ly s y m m e t r i c a l a n d cyl indr iconica l , wi th little inflation of the ven te r or d o r s u m . T h e 
t r ansver se sect ions of the r o s t r u m a re depressed q u a d r a t e in the s t em region, b e c o m i n g m o r e 
compres sed a n d s u b q u a d r a t e in the a lveolar region. Juven i l e s of this species a re c o m m o n l y very 
depressed in the i r s t em regions (i.e. Belemnites iuvensis W e r n e r ) . 

T h e r e a re th ree wel l -deve loped ap ica l grooves (one ven t ra l , two dor so - l a t e ra l ) , a n d the 
ven t r a l g roove is c o m m o n l y longer a n d m o r e incised t h a n the dorso- la te ra l s . T h e la te ra l lines a re 
r e a sonab ly wel l -deve loped in this species, a n d consis t of two para l le l , n a r r o w depress ions 
s e p a r a t e d by a wel l -deve loped r idge or 'wea l ' . T h e p h r a g m o c o n e pene t r a t e s one th i rd of the 
r o s t r u m , a n d the ap ica l l ine is gon io l inea te . 

Specimen L I Dv Dl 
B M N H C20777d 94-0 67-8 9-5 10-2 

C6956 77-7 51-1 10-5 10-3 
C59500 72-8j 52-5 8-7 8-2 
C59501 62-2j 41-6 7-9 7-4 

T a b l e 15. M e a s u r e m e n t s of Acrocoelites (Toarcibelus) ilminsterensis (Phi l l ips , 1867). 
A b b r e v i a t i o n : j , j uven i l e . 

Remarks. A. (T.) ilminsterensis is a very va r i ab l e species, a n d the n a m e h a s been widely appl ied . 
T h e r e a re two bas ic v a r i a n t s w i t h i n it. T h e first is t ha t typified by the type spec imens figured by 
Phi l l ips (1867, p i . X I I , fig. 30) a n d those figured by Q u e n s t e d t (1847, pi . 26, figs 25, 26) as 
Belemnites tripartitus paxillosus, w h i c h a re conical a n d relat ively shor t . T h e second v a r i a n t is typified 
by spec imens in the O U M m e n t i o n e d by Phil l ips (1867, p . 64; O U M J 1 7 0 4 2 , J 1 7 0 4 5 ) . T h e s e a re 
genera l ly m o r e c o m p r e s s e d a n d s l ender a n d r e semble A. (Acrocoelites) subgracilis K o l b . A typical 
e x a m p l e of this v a r i a n t was figured by Phi l l ips (1867, pi . X I I I , fig. 31o) as 'Belemnites microstylus' 
from the D u m b l e t o n I n s e c t Bed ( = A l d e r t o n Fish Bed, exaratum Subzone) of Glouces te r sh i re . Th i s 
figure showed a do r sa l ou t l ine of a s lender A. (T.) ilminsterensis, a l t h o u g h the o the r spec imens of 
this species f igured by Phi l l ips (1867) a re typica l has t i t ids of the L o w e r L ias . R o b u s t m e m b e r s of 
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A. (T.) ilminsterensis a p p r o a c h A. (T.) trisulculosus (S impson) in form, b u t the former species c a n be 
d is t inguished by its s y m m e t r i c a l profile a n d genera l ly r egu la r s h a p e . A. (T.) ilminsterensis m a y also 
resemble some species of A. (Acrocoelites), b u t in genera l , species of this s u b g e n u s a re less 
depressed , m o r e s lender , sho r t e r a n d m o r e conical t h a n A. (T.) ilminsterensis. 

Q u e n s t e d t (1847) was first to descr ibe this species, u n d e r the n a m e Belemnites tripartitus 
paxillosus. T h i s n o m i n a l species is ident ica l to Belemnites ilminsterensis Phi l l ips , 1867, b u t a l t h o u g h 
the senior s y n o n y m , Q u e n s t e d t ' s (1847) o lder t r inomia l n a m e is a j u n i o r h o m o n y m of bo th 
Belemnites tripartitus Sch lo the im, 1820 a n d Belemnites paxillosus L a m a r c k , 1801. The re fo re Phi l l ips ' 
la ter n a m e is the val id one for this species. W e r n e r ' s (1912) species Belemnites iuvensis was in p a r t 
based on t h e spec imens figured by Phi l l ips (1867) a s juven i l e s oL4. (T.) ilminsterensis. E x a m i n a t i o n 
of these spec imens ind ica tes t h a t Phi l l ips ' a s s u m p t i o n is correct , a n d therefore Belemnites iuvensis 
W e r n e r is a j u n i o r object ive s y n o n y m of A. (T.) ilminsterensis. 

Occurrence. L o w e r T o a r c i a n (exaratum Subzone , falciferum Z o n e , to crassum S u b z o n e , bifrons 
Zone) of Br i t a in a n d m a i n l a n d E u r o p e . 

A c r o c o e l i t e s ( T o a r c i b e l u s ) i n a e q u i s t r i a t u s (S impson , 1855) PI. 13, figs 1-5; PI. 14, figs 
1-3," 7 

non 1824 Belemnites compressus Stahl, p . 33, pi. I I , fig. 4 [ = Gastrobelus compressus (Stahl)] . 
v. 1828 Belemnites compressus Young & Bird, p. 276, pi. XV, fig. 5. 

v*. 1855 Belemnites inaequistriatus Simpson, p. 24. 
v. 1855 Belemnites concavus Simpson, p . 24 [Lectotype, here designated, W M . 41, 'serpentinus' Zone, Saltwick, North 

Yorkshire]. 
v. 1855 Belemnites compressus Young & Bird; Simpson, p . 24. 
v. 1867 Belemnites inaequistriatus Simpson; Phillips, p . 83, pi. X I X , fig. 48. 

. 1874 Belemnites longisulcatus Voltz; Dumortier, p . 39, pi. I I , figs 9, 10. 

. 1876 Belemnites inaequistriatus Simpson; Blake (in Ta te & Blake), p. 325. 
v. 1876 Belemnites crossotelus Blake (in Ta te & Blake) (pars), p . 326. 

1883 Belemnites iniquistriatus Simpson; Mayer-Eymar, p . 641. 
v. 1884 Belemnites compressus Young & Bird; Simpson, p . 26. 
v. 1884 Belemnites inaequistriatus Simpson; Simpson, p. 27. 
v. 1884 Belemnites limatulus Simpson; Simpson (pars), p . 28. 
v. 1884 Belemnites concavus Simpson; Simpson, p . 29. 
v. 1884 Belemnites cinereus Simpson, p . 33 [Lectotype, here designated, W M . 1996, 'communis' Zone, Whitby, North 

Yorkshire]. 
1920 Cuspiteuthis inaequistriata (Simpson); Biilow-Trummer, p. 109. 
1925 Salpingoteuthis inaequistriatus (Simpson); Lissajous, p. 98. 

Holotype. W M 454, ' U p p e r Lias 6' ( = beds 4 1 - 4 2 of the B i t u m i n o u s Sha les ) , Sal twick, N o r t h 
Yorksh i re . 

Material. B M N H , 34 spec imens ; O U M , 5 spec imens ; W M , 10 spec imens . All from the bifrons 
Zone to variabilis Z o n e , A l u m Shale a n d Peak M u d s t o n e m e m b e r s , N o r t h Yorksh i r e . 

Diagnosis. L a r g e sized, cyl indr ica l to cyl indr iconical Acrocoelites (Toarcibelus), w i th shor t epi­
r o s t r u m . O u t l i n e a n d profile s imi lar , symmet r i ca l a n d cyl indr iconica l . T r a n s v e r s e sect ions 
compressed ell iptical to pyr i form. A p e x very s t r ia ted , wi th th ree wel l -developed ap ica l g rooves . 

Description. L a r g e , cy l indr ica l to cy l indr iconica l r o s t r u m , f requent ly w i th a s h o r t e p i r o s t r u m 
developed . T h e tota l l eng th of the r o s t r u m comple te wi th e p i r o s t r u m is c o m m o n l y seven t imes 
Dv . T h e ou t l ine is s y m m e t r i c a l a n d cyl indr iconica l , a l t h o u g h ind iv idua l s m a y be cy l indr ica l . I n 
out l ine the apex m a y be acu t e to a t t e n u a t e d , wi th weak d ivergence of the flanks from the apex . 
T h e profile is genera l ly s imi lar , b u t m a y be m o r e i r regu la r in form d u e to the d e v e l o p m e n t of the 
ep i ros t rum, a n d the sl ightly m o r e inflated apex of the o r t h o r o s t r u m . T h e different s ta tes of 
p rese rva t ion of the e p i r o s t r u m in this species h a v e led to excessive t a x o n o m i c sp l i t t ing . T h u s the 
n a m e s Belemnites concavus S i m p s o n a n d B. limatulus S impson have been app l i ed to spec imens wi th 
eroded apices , whi le the n a m e Belemnites compressus Y o u n g & Bird h a s been given to those wi th 
c rushed ep i ros t ra . 
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T h e e p i r o s t r u m bea r s th ree (one ven t ra l , two dorso- la tera l ) ap ica l grooves t ha t a re well-
deve loped , a n d in a d d i t i o n it is c o m m o n l y s t rongly s t r ia ted . I n some cases, the ven t ra l groove m a y 
be less wel l -deve loped t h a n the two dorso- la te ra l s . La t e r a l lines a re very indis t inct in this species, 
b u t c o m m o n l y take the form of a ven t ro - l a t e ra l b r o a d depress ion , wi th a weak r idge and t h inne r 
depress ion above . T h e p h r a g m o c o n e p e n e t r a t e s a p p r o x i m a t e l y one th i rd of the r o s t r u m , a n d the 
apica l l ine is gon io l inea te . 

Specimen L I Dv Dl 
W M 454 161-7e 129-4 16-2 13-1 
B M N H C59340 124-9e 93-2 17-4 15-0 

C59349 l l l -6d 74-6 20-5 17-2 
C59423 119-5d 87-8 19-3 15-2 
C59462 118-8e 87-9 17-3 15-7 

T a b l e 16. M e a s u r e m e n t s of Acrocoelites (Toarcibelus) inaequistriatus (S impson , 1855). Abbrev ia t ions : 
d, e p i r o s t r u m des t royed ; e, ep i ro s t rum presen t . 

Remarks. A. (T.) inaequistriatus is a fairly long- rang ing species (falciferum to thouarsense Zone ) . 
La te r forms a p p r o a c h A. (0.) brevisulcatus ( Q u e n s t e d t ) , bu t this species has a m o r e conical 
o r t h o r o s t r u m . A. (T.) inaequistriatus also resembles Megateuthis longisulcata (Voltz) a n d Youngibelus 
gigas ( Q u e n s t e d t ) . I t differs from bo th in the possession of th ree wel l -developed apica l grooves , 
and a s t rongly s t r ia ted e p i r o s t r u m . Y. gigas also possesses an o r tho l inea te ap ica l l ine a n d a longer 
e p i r o s t r u m . A. (T.) inaequistriatus m o s t closely resembles A. (T.) ilminsterensis (Phi l l ips) , b u t is 
d i s t ingu i shed by its compre s sed sect ion a n d ep i ro s t rum. 

Occurrence. L o w e r to U p p e r T o a r c i a n (falciferum Z o n e and S u b z o n e , to thouarsense Zone) of 
Br i ta in a n d m a i n l a n d E u r o p e . 

S u b g e n u s O D O N T O B E L U S Naef, 1922 
Type species. Belemnites pyramidalis Z ie ten , 1831; by or iginal des igna t ion . 
Other species. A. (0.) vulgaris ( Y o u n g & Bi rd ) , A. (0.) levidensis (S impson) , A. (0.) tricissus 

( J a n e n s c h ) , A. (0.) subtricissus K o l b , A. (0.) wrighti ( O p p e l ) . 
Diagnosis. M e d i u m sized, r o b u s t to very robus t , conical to cyl indr iconica l Acrocoelites. O u t l i n e 

symmet r i c a l , cy l indr iconica l to conical . Profile a symmet r i ca l , conical to cyl indr iconica l , ven te r 
c o m m o n l y inflated. A p e x r ea sonab ly acu t e or ob tuse . T h r e e well-defined ap ica l grooves a re 
p resen t (one ven t r a l , two dor so - l a t e ra l ) , a l t h o u g h the ven t ra l groove m a y be r e d u c e d in some 
species. A shor t e p i r o s t r u m m a y be p resen t , bea r ing the apica l grooves , a n d it is c o m m o n l y well-
s t r ia ted . L a t e r a l lines consis t of weakly defined f lat tened areas or depress ions s e p a r a t e d by a 
ven t ro- la te ra l ly p laced weak r idge . T h e p h r a g m o c o n e is weakly d i sp layed vent ra l ly , a n d pene­
t ra tes one hal f of the r o s t r u m . T h e ap ica l l ine is gonio l inea te , a n d the a lveolar angle is c o m m o n l y 
25°-30°. 

Range. L o w e r T o a r c i a n (falciferum Z o n e a n d Subzone) to A a l e n i a n of Br i ta in , m a i n l a n d 
E u r o p e a n d the U S S R . 

Remarks. Acrocoelites (Odontobelus) con ta ins the s q u a t , conical species of Acrocoelites. Smal le r 
species of this s u b g e n u s m a y be confused wi th those of Brevibelus gen . nov. (see below) whi le some 
of the s m o o t h e r species r e semble those of Dactyloteuthis. Species of bo th these gene ra m a y be 
d i s t ingu i shed , however , by the i r absence or r educed n u m b e r of apica l grooves . A. [Odontobelus) 
differs from A. (Toarcibelus) a n d A. (Acrocoelites) by its squa t , conical form, genera l ly wi th a n 
inflated apex . A. (Odontobelus) as defined he re differs from the u suage of Riegraf (1980) in 
inc lud ing m u c h la rger species wi th m o r e inflated ven te r s t h a n he cons idered typical (e.g. A. (0.) 
levidensis). 

A c r o c o e l i t e s ( O d o n t o b e l u s ) p y r a m i d a l i s (Zie ten , 1831) PI. 10, figs 4 - 8 ; PI. 11, figs 4, 5 

*. 1831 Belemnites pyramidalis (Miinster M.S.) Zieten, p . 31, pi. X X I V , fig. 5. 
. 1836 Belemnites pyramidalis Miinster; Roemer, p . 172. 
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v. 1848 Belemnites tripartitus brevis Quenstedt , p . 420, pi. 26, fig. 18; pi. 27, fig. 32. 
v. 1855 Belemnites curtus Simpson, p . 29 [junior homonym of Belemnites curtus d 'Orbigny, 1842]. 

. 1856 Belemnites pyramidalis Miinster; Oppel , p. 241. 
1863 Belemnites pyramidalis Miinster; Mayer, p . 184. 

. 1874 Belemnites pyramidalis Zieten; Dumortier, p . 36, pi. V, figs 6, 7. 
1883 Belemnites pyramidalis Miinster; Mayer-Eymar, p. 641. 

v. 1884 Belemnites curtus Simpson; Simpson, p. 39. 
v. 1884 Belemnites urbanus Simpson (pars), p. 39. 

?1898 Belemnites tripartitus v. Schlotheim; Benecke, p. 46, pi. iv, fig. 4. 
. 1902 Belemnites tripartitus v. Schlotheim; Janensch, p . 118, pi. XI , figs 6-8. 
. 1906 Belemnites (Pachyteuthis) pyramidalis Zieten; Lissajous, p. 52. 
. 1912 Belemnites pyramidalis Zieten; Werner, p . 135. 

1920 Megateuthis pyramidalis (Zieten); Bulow-Trummer, p. 116. 
. 1922 Odontobelus pyramidalis (Zieten); Naef, p . 238. 
?1924 Belemnites (Odontobelus) Janenschi Ernst, p. 85, pi. X I I , figs 9 -11 . 

1925 Acrocoelites pyramidalis (Miinster); Lissajous, p . 126. 
. 1942 Acrocoelites pyramidalis (Zieten); Kolb, p . 159, pi. 10, figs 8, 9; pi. 11, fig. 4. 
?1967 Megateuthis pyramidalis (Zieten); Cincurova, p . 7, pi. 1, fig. 5. 

v. 1969 Belemnites pyramidalis Zieten; Schwegler, p. 198, fig. 81. 
?1971 Salpingoteuthispyramidalis (Zieten); Cincurova, p. 67, pi. IV, fig. 11. 
. 1975 Mesoteuthis pyramidalis (Zieten); Saks & Nal 'nyaeva, p. 42, pi. IV, figs 5-7. 

1980 Acrocoelites (Odontobelus) pyramidalis (Zieten); Riegraf, p . 149. 
v. 1984 Acrocoelites (Odontobelus) pyramidalis (Miinster in Zieten); Riegraf et al., p. 156, pi. 10, fig. 7. 

Type specimen. H o l o t y p e ; BSfP A S X X 7, the or iginal of Z ie ten (1831 , p i . 24, fig. 5) from t h e 
U p p e r Lias of Boll, W i i r t t e m b e r g , sou thwes t G e r m a n y . 

Material. B M N H , 47 spec imens ; B G S , 1 spec imen ; O U M , 11 spec imens ; W M , 11 spec imens . 
F r o m the falciferum to variabilis Zones , J e t Rock to Peak M u d s t o n e m e m b e r s , N o r t h Yorksh i r e . 

Diagnosis. Smal l to m e d i u m sized conical Acrocoelites (Odontobelus). O u t l i n e s y m m e t r i c a l a n d 
conical . Profile nea r ly s y m m e t r i c a l a n d conical . A p e x acu t e . T r a n s v e r s e sect ions s u b q u a d r a t e to 
compressed ell iptical . V e n t r a l g roove r educed , dorso- la te ra l grooves wel l -deve loped . 

Description. Sma l l to m e d i u m sized, del icate ly formed, conical to sl ightly cy l indr icon ica l 
Acrocoelites, its l eng th a b o u t four t imes Dv . T h e ou t l ine is conical to sl ightly cy l indr iconica l , a n d 
symmet r i ca l , w i th only m o d e r a t e d ivergence from the acu te apex . T h e profile is conica l a n d 
near ly symmet r i ca l , as the ven t e r is only slightly inflated. T r a n s v e r s e sect ions of the r o s t r u m a r e 
compressed a n d s u b q u a d r a t e to el l iptical . 

T h e apex bea r s two well-defined dorso - l a t e ra l ap ica l grooves a n d a t h i rd , v e n t r a l ap ica l 
groove m a y be p resen t , b u t less incised. T h i s ven t ra l ap ica l g roove m a y be r ep laced by s t r iae in 
some ind iv idua l s . T h e l a t e ra l l ines take the form of a b r o a d ven t ro - l a t e ra l dep res s ion s e p a r a t e d by 
a weak r idge from a t h inne r , dorso- la te ra l l ine wh ich jo ins the dorso - l a t e ra l ap ica l g roove . T h e 
p h r a g m o c o n e p e n e t r a t e s one hal f of the r o s t r u m . T h e apica l l ine is gon io l inea te . 

lecimen L / Dv Dl 
B M N H C59325 63-8 39-6 15-9 14-4 

C59356 68-2 44-8 14-6 12-4 
C59412 62-3 37-1 13-1 12-4 
C59437 55-1 29-4 12-8 11-2 
C59449 67-7 38-2 15-2 13-6 

T a b l e 17. M e a s u r e m e n t s of Acrocoelites (Odontobelus) pyramidalis (Zie ten , 1831). 

Remarks. Acrocoelites (Odontobelus) pyramidalis is a conical species, r e s e m b l i n g A. (Acrocoelites) 
oxyconus. H o w e v e r the la t t e r is m o r e regu la r ly conical a n d s lender . A. (O.) vulgaris ( Y o u n g & Bi rd) 
also resembles A. (O.) pyramidalis, b u t is d i s t ingu ished by its m o r e inflated ven t e r a n d cyl indr ica l 
form. S i m p s o n ' s (1855) species Belemnites curtus ( lec totype, he re d e s i g n a t e d , W M 2063 , U p p e r 
Lias , W h i t b y ) is a j u n i o r subject ive s y n o n y m of this species. 

Occurrence. L o w e r T o a r c i a n falciferum Z o n e a n d Subzone ) to L o w e r A a l e n i a n of Br i t a in , 
m a i n l a n d E u r o p e a n d U S S R . 
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A c r o c o e l i t e s ( O d o n t o b e l u s ) v u l g a r i s ( Y o u n g & Bird , 1822) PI. 11, figs 6 - 8 ; PI. 13, figs 6, 7; 
PI. 14, figs 4 - 6 ; PI. 15, figs 2, 3 

*. 1822 Belemnites vulgaris Young & Bird, p . 258, pi. X IV , fig. 1. 
. 1828 Belemnites vulgaris Young & Bird; Young & Bird, p. 275, pi. XV, fig. 1. 

v. 1855 Belemnites vulgaris Young & Bird; Simpson, p. 28 
1863 Belemnites vulgaris Young & Bird; Mayer, p. 184. 

v. 1867 Belemnites vulgaris Young & Bird; Phillips, p. 73, pi. X V I , figs 40, 41 . 
v. 1867 Belemnites regularis Phillips; p . 75, pi. X V , fig. 38. 
v. 1875 Belemnites vulgaris Young & Bird; Phillips, p. 263, pi. 27, fig. 11. 
v. 1876 Belemnites vulgaris Young & Bird; Blake (in Tate & Blake), p . 322. 

1883 Belemnites vulgaris Young & Bird; Mayer-Eymar, p. 641. 
v. 1884 Belemnites urbanus Simpson, p . 39 [Lectotype, here designated, W M 2610, "communis" Zone, Saltwick, North 

Yorkshire]. 
. 1905 Belemnites incurvatus Zieten; Benecke, p . 297, pi. X X V , figs 5, 9, 10; pi. X X V I , figs 1-4. 
. 1912 Belemnites tripartitus crassus Werner, p. 135, pi. X I I I , fig. 5. 

1920 Dactyloteuthis vulgaris (Young & Bird); Biilow-Trummer, p . 101. 
1925 Acrocoelites vulgaris (Young & Bird); Lissajous, p. 152. 

. 1969 Belemnites tripartitus crassus Werner; Schwegler, p . 199, text-fig. 82. 
? 1971 Dactyloteuthis wrighti (Oppel); Cincurova, p. 58, pi. IV, fig. 5. 

1975 Mesoteuthis vulgaris (Young & Bird); Saks & Nal 'nyaeva, p. 31. 
1980 Acrocoelites (Odontobelus) crassus (Werner); Riegraf, p. 149. 

Type specimens. Y o u n g & Bird (1822) figured a single spec imen to r ep resen t the i r new species. I t 
is shown in l a te ra l v iew (pi. X I V , fig. 1), a n d it is p rese rved wi th mos t of the p h r a g m o c o n e in tac t . 
M a n y of Y o u n g & Bi rd ' s spec imens are p rese rved in W h i t b y M u s e u m , b u t the only spec imen to 
a p p r o a c h the one figured by t h e m is the type of Belemnites densus S i m p s o n (Lec to type , W M 443) . 
T h i s s p e c i m e n is c lear ly label led by S i m p s o n as coming from the " U p p e r Lias 7" ( = J e t Rock) , 
unl ike Belemnites vulgaris w h i c h is c o m m o n e s t in the A l u m Shales . I t can therefore be a s s u m e d t ha t 
Y o u n g & Bi rd ' s type is lost, as S i m p s o n was a q u a i n t e d wi th the i r work a n d is unl ikely to have 
used the type s p e c i m e n of the i r species for his own Belemnites densus. T h r e e spec imens of Belemnites 
vulgaris from the A l u m Sha les of W h i t b y figured by Phil l ips (1867, pi . X V I , figs 40s, 40a, 41) a re 
p reserved a t Oxford ( O U M J 1 5 3 2 1 , J 1 4 7 6 6 , J 1 5 3 9 7 ) . Spec imen J 1 5 3 9 7 (Phil l ips 1867, pi . X V I , 
fig. 41) is typ ica l of the species , a n d is he re des igna ted neo type . 

Material. B M N H , 119 spec imens ; B G S , 15 spec imens ; O U M , 20 spec imens ; W M , 1 spec imen . 
F r o m the falciferum Z o n e to levesquei Z o n e , J e t Rock M e m b e r to Blea W y k e S a n d s t o n e F o r m a t i o n , 
N o r t h Y o r k s h i r e , a n d the bifrons Z o n e of the N o r t h M i d l a n d s ; C N M , 27 spec imens , L e d a O v u m 
Beds , bifrons Z o n e , N o r t h a m p t o n . 

Diagnosis. M e d i u m sized, cy l indr iconica l Acrocoelites (Odontobelus). O u t l i n e symmet r i c a l , cylin­
dr iconica l to weak ly s u b h a s t a t e . Profile a s y m m e t r i c a l , cy l indr iconica l to weakly s u b h a s t a t e , 
ven te r genera l ly inf lated. A p e x m o d e r a t e l y acu te . T r a n s v e r s e sect ions compressed , ell iptical to 
pyr i form. T h r e e wel l -deve loped ap ica l grooves a re p resen t . 

Description. M e d i u m sized, r o b u s t cy l indr iconica l r o s t r u m , wi th a to ta l length of a p p r o x ­
ima te ly five t imes D v . T h e ou t l ine is symmet r i ca l a n d cyl indr iconical , b e c o m i n g weakly s u b h a s ­
ta te in s o m e ind iv idua l s ( those or iginal ly s e p a r a t e d as Belemnites regularis). D ive rgence of the 
flanks from the a p e x is m o d e r a t e , a n d the apex itself is m o d e r a t e l y acu te . T h e profile is 
a s y m m e t r i c a l , genera l ly cy l indr iconica l or conical , b u t somet imes slightly s u b h a s t a t e (as in 
Belemnites regularis). T h e ven t e r is charac te r i s t i ca l ly inflated in profile. T r a n s v e r s e sect ions of the 
r o s t r u m a re c o m p r e s s e d , a n d genera l ly ell iptical to pyr i form. Ind iv idua l s m a y be m o r e com­
pressed in the i r a lveo la r reg ion . 

T h e r e a re t h r ee wel l-def ined ap ica l grooves , one ven t r a l a n d two dorso- la te ra l , bu t in some 
cases, t he v e n t r a l g roove m a y be r ep laced by fine s t r iae . T h e la tera l lines a re indis t inc t , b u t consist 
of a b r o a d , shor t , ven t ro - l a t e r a l depress ion s e p a r a t e d by a weak r idge from a n a r r o w , e longa te 
depress ion a b o v e it. T h i s dorso - l a t e ra l depress ion t hen jo ins the dorso- la te ra l ap ica l grooves . T h e 
p h r a g m o c o n e p e n e t r a t e s a p p r o x i m a t e l y one half of the r o s t r u m , a n d the apica l l ine is 
gonio l inea te . 
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\ecimen L / Dv Dl 
B M N H C59357 86-7 56-1 19-1 16-0 

C59360 86-0 52-6 18-6 16-1 
C59361 83-6 58-3 17-2 151 
C59417 139-5 55-5 19-5 16-9 
C59424 96-8 53-0 16-9 14-0 
C59451 103-5 53-2 17-8 16-3 

T a b l e 18. M e a s u r e m e n t s of Acrocoelites (Odontobelus) vulgaris ( Y o u n g & Bird , 1822). 

Remarks. Acrocoelites (Odontobelus) vulgaris is a va r i ab l e species t ha t is c o m m o n in the L o w e r 
T o a r c i a n of Br i t a in . V a r i a n t s inc lude the sl ightly s u b h a s t a t e Belemnites regularis Phi l l ips (lec­
to type, here des igna ted , O U M J 1 7 0 6 6 ; pa r a l ec to type , O U M J 1 7 0 5 6 ) . O t h e r e x a m p l e s a re m o r e 
regular ly conical o r m o r e e longa te t h a n is typical . I t is feasible t ha t such v a r i a n t s r ep re sen t sexual 
d i m o r p h s manifes ted as shor t a n d e longa te ros t ra (see De l a t t r e 1956; Doyle 1985), b u t fur ther 
deta i led collect ing is needed to test th is . 

A. (0.) vulgaris m a y be d i s t ingu i shed by its a s y m m e t r i c a l profile from o t h e r species of this 
subgenus wh ich c o m m o n l y have less inflated ven te r s (e.g. A. (0.) pyramidalis (Z ie t en ) , A. (O.) 
tricissus ( J anensch) a n d A. (O.) subtricissus K o l b ) . A (O.) levidensis (S impson) a p p r o a c h e s A. (O.) 
vulgaris in form, b u t this species is m u c h la rger a n d m o r e robus t . 

Occurrence. L o w e r T o a r c i a n (falciferum Z o n e a n d Subzone) to A a l e n i a n of Br i t a in a n d m a i n ­
land E u r o p e . 

Acrocoelites (Odontobelus) levidensis (S impson , 1855) PI. 14, fig. 8; PI. 15, figs 4 - 7 

non 1827 Belemnites brevis var. C (meta) Blainville, p. 87, pi. I l l , fig. 3 [=Brevibelus sp.] . 
v". 1855 Belemnites levidensis Simpson, p . 20. 
v*. 1876 Belemnites levidensis Simpson; Blake (in Ta te & Blake), p. 322, pi. 3, figs 3, 7 [ B M N H C11864, Upper Lias, 

Whitby, North Yorkshire], 
v. 1884 Belemnites levidensis Simpson; Simpson, p. 41 . 

. 1898 Belemnites meta Blainville; Benecke [/MM], p. 36, pi. I I , fig. 9; pi. I l l , fig. 1. 
? 1898 Belemnites crassus Voltz; Benecke, p. 41, pi. I l l , fig. 4. 
. 1902 Belemnites meta Blainville; Janensch, p. 111, pi. X I I , figs 3, 4. 
? 1905 Belemnites meta Blainville; Benecke, p . 299. 

v. 1912 Belemnites meta Blainville; Werner, p. 138, pi. X I I , figs 5-7. 
1920 Holcoteuthis (?) levidensis (Simpson); Bulow-Trummer, p . 84. 

. 1924 Belemnites (?Homaloteuthis) meta Blainville; Ernst, p. 81, pi. X I I , fig. 6. 
1925 Dactyloteuthis levidensis (Simpson); Lissajous, p . 109. 

? 1942 Dactyloteuthis cf. meta (Blainville); Kolb, p . 155, pi. 7, fig. 8. 
v non 1969 Belemnites meta Blainville; Schwegler, p. 191, text-fig. 76 [=Acrocoelites trisulculosus, "Belemnites validus" 

form]. 
. 1969 Belemnites cf. meta Blainville; Schwegler, p . 192, text-fig. 77. 

Type specimen. Lec to type , he re de s igna t ed , W M 2059 from the "communis" Z o n e ( = bifrons 
Zone) of Peak ( R a v e n s c a r ) , N o r t h Yorksh i r e . 

Material. B M N H , 44 spec imens ; O U M , 5 spec imens ; W M , 3 spec imens . F r o m the bifrons Z o n e 
to levesquei Zone , A l u m Sha le M e m b e r to Blea W y k e S a n d s t o n e F o r m a t i o n , N o r t h Yorksh i r e . 

Diagnosis. M e d i u m sized, r o b u s t , cy l indr iconica l Acrocoelites (Odontobelus). O u t l i n e s y m m e t r i ­
cal, cy l indr iconica l to cy l indr ica l . Profile a s y m m e t r i c a l , conical , ven te r inflated, apex m o d e r a t e l y 
acu te . T r a n s v e r s e sec t ions s u b c i r c u l a r o r sl ightly compres sed a n d el l ipt ical . T h r e e wel l -
developed ap ica l grooves p resen t . 

Description. M e d i u m sized, very r o b u s t cy l indr iconica l or conica l r o s t r u m wi th a to ta l l eng th of 
a p p r o x i m a t e l y four t imes Dv . T h e ou t l ine is symmet r i ca l a n d cyl indr iconica l , w i th only weak to 
m o d e r a t e d ive rgence from the m o d e r a t e l y acu t e apex . T h e profile is a s y m m e t r i c a l a n d conical or 
cyl indr iconical , c o m m o n l y wi th a n inflated vente r . T r a n s v e r s e sect ions of the r o s t r u m a re 
subc i rcu la r o r m o d e r a t e l y compres sed a n d el l ipt ical . Some of t h e m o r e compres sed i nd iv idua l s 
a p p r o a c h Dactyloteuthis crossotela (Blake) . 
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T h e apex bea r s th ree wel l -deve loped apica l grooves , one ven t ra l , a n d two dorso- la te ra l in 
posi t ion, a l t h o u g h in s o m e cases the ven t r a l groove m a y be r educed . S t r iae m a y be p resen t a t the 
apex , bu t they a re u n c o m m o n . L a t e r a l lines a re indis t inct , a n d consis t of a b road , la tera l 
depress ion ex t end ing from the dorso- la te ra l grooves , b e c o m i n g m o r e ven t r a l in posi t ion adora l ly . 
T h e r e is little ev idence of a m e d i a n weak la tera l r idge as in o the r m e g a t e u t h i d s . T h e p h r a g m o c o n e 
pene t r a t e s one th i rd of the r o s t r u m , a n d the apica l l ine is goniol inea te . 

Specimen L I Dv Dl 
W M 2059 66-5 38-1 18-8 16-3 
B M N H CI 1864 84-0 50-1 23-9 20-5 

C59369 85-2 54-0 23-1 20-8 
C59438 87-0 47-9 21-1 18-6 
C59442 8 7 4 53-0 20-9 18-0 
C59450 98-3 60-5 20-8 19-5 

T a b l e 19. M e a s u r e m e n t s of Acrocoelites (Odontobelus) levidensis (S impson , 1855). 

Remarks. Acrocoelites (Odontobelus) levidensis r esembles Dactyloteuthis crossotela (Blake) in its robus t 
form a n d gene ra l m o r p h o l o g y , b u t is d i s t ingu ished by its wel l -developed apica l grooves , which 
the la t te r species lacks . W i t h i n its own s u b g e n u s , A. (0.) levidensis mos t closely resembles A. (0.) 
vulgaris ( Y o u n g & Bird) (see especial ly Blake ' s (in T a t e & Blake 1876) pi . 3, fig. 3 ) ) . Howeve r , A. 
(O.) vulgaris is genera l ly smal le r , less r o b u s t a n d m o r e cyl indr iconical t h a n A (0.) levidensis. M o s t 
o the r species of A. (Odontobelus) a r e smal le r a n d less inflated t h a n t ha t desc r ibed above . 

S i m p s o n (1884, p . 41) cons ide red t ha t Blake ' s (in T a t e & Blake 1876) spec imen of Belemnites 
levidensis was typica l of his species . I n d e e d , S impson ' s type spec imen is r a t h e r e roded , b u t from 
col lect ing it is ev iden t t ha t bo th forms a re typical of this species. Cor ros ion of typical A. (0.) 
levidensis l eads to the p r o d u c t i o n of a Dactyloteuthis crossotela-like r o s t r u m (see above ) , while 
u n c o r r o d e d forms r e semble a la rge A. (0.) vulgaris. 

Occurrence. L o w e r T o a r c i a n (commune S u b z o n e , bifrons Zone) to L o w e r A a l e n i a n of Br i ta in , 
m a i n l a n d E u r o p e a n d east G r e e n l a n d . 

Acrocoelites (Odontobelus) tricissus ( J anensch , 1902) PI. 16, figs 1-5 

. 1831 Belemnites trisulcatus (Har tman M.S.) Zieten, p . 31, pi. 24, fig. 3. 
*. 1902 Belemnites tricissus Janensch, p. 113, pi. 12, fig. 7. 

1920 Megateuthis (?) tricissa (Janensch); Biilow-Trummer, p . 119. 
1925 Acrocoelites tricissus (Janensch); Lissajous, p. 146. 

.1931 Mesoteuthis tricissa (Janensch); KrimhoPz p. 12, pi. 1, figs 4, 5. 

. 1942 Acrocoelites tricissus (Janensch); Kolb, p. 157, pi. 9, figs 3, 6. 

. 1942 Acrocoelites quenstedti (Oppel); Kolb, p . 158, pi. 8, fig. 3. 
?1942 Mesoteuthis banzensis; Kolb, p. 157, pi. 11, figs 1, 2, 7. 
. 1956 Acrocoelites tricissus (Janensch); Delattre, p. 37. 
. 1975 Acrocoelites tricissus (Janensch); Saks & Nal 'nyaeva (pars), p . 20, pi. V, figs 1-3. 

Type specimen. H o l o t y p e , the or ig ina l of J a n e n s c h (1902, p i . 12, fig. 7) , from the J u r e n -
sisschicten ( = U p p e r T o a r c i a n ) of Schillersdorf, A l sace -Lor ra ine , F r a n c e . 

Material. B M N H , 49 spec imens ; B G S , 1 spec imen; O U M , 6 spec imens . F r o m the bifrons Z o n e 
to levesquei Z o n e , A l u m Sha le M e m b e r to Blea W y k e S a n d s t o n e F o r m a t i o n , N o r t h Yorksh i re ; 
thouarsense Z o n e , C e p h a l o p o d Bed , Glouces te r sh i re . 

Diagnosis. M e d i u m sized, s lender , conical Acrocoelites (Odontobelus). O u t l i n e symmet r i ca l , 
cy l indr iconica l . Profile a s y m m e t r i c a l , conical , ven te r weakly inflated. A p e x a c u t e to a t t e n u a t e d . 
T r a n s v e r s e sect ions c o m p r e s s e d , el l ipt ical to subc i rcu la r . T h r e e apica l grooves , ven t r a l groove 
m a y be r e d u c e d . 

Description. M e d i u m sized, a lmos t s lender , conical r o s t r u m wi th a to ta l l eng th of a p p r o x ­
ima te ly six t imes Dv . T h e ou t l ine is s y m m e t r i c a l a n d cyl indr iconica l or weakly s u b h a s t a t e , wi th 
m o d e r a t e d ive rgence from the apex . T h e apex is acu t e or a t t e n u a t e d in some ind iv idua l s . T h e 
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profile is a s y m m e t r i c a l a n d cy l indr iconica l to conical , c o m m o n l y wi th a very sl ightly inflated 
vente r a n d a r ecu rved apex . T r a n s v e r s e sect ions of the r o s t r u m a re compres sed , genera l ly 
elliptical, b u t also pyr i form. T h e ap ica l region c o m m o n l y is less compres sed w i th a s u b c i r c u l a r 
section. 

T h r e e apica l grooves a re found in this species (one ven t r a l a n d two do r so - l a t e r a l ) , b u t often 
the ven t ra l g roove is r e d u c e d or r ep laced by s t r iae . L a t e r a l lines a re weak , b u t a re p r e s e n t as a 
b r o a d ven t ro - l a t e ra l dep res s ion or f la t tened a rea wh ich th ins adap ica l ly , over la in by a t h i n n e r 
depress ion t ha t j o in s the dorso- la te ra l ap ica l grooves . T h e p h r a g m o c o n e p e n e t r a t e s one hal f of the 
ro s t rum, a n d the ap ica l l ine is gon io l inea te . 

Sp, lecimen L I Dv Dl 
B M N H C59416 78-3 58-1 14-0 13-1 

C59425 91-7 53-9 14-9 13-1 
C59426 88-0 54-6 12-9 11-5 
C59457 100-4 56-1 15-7 14-5 
C59495 78-3 58-1 14-0 13-1 

T a b l e 20. M e a s u r e m e n t s of Acrocoelites (Odontobelus) tricissus ( J anensch , 1902). 

Remarks. Acrocoelites (Odontobelus) tricissus has no t previous ly been recognized in Br i t a in , 
p e r h a p s be ing inc luded in the r a n g e of va r ia t ion of A. (O.) vulgaris ( Y o u n g & B i r d ) . H o w e v e r , t he 
la t ter species is d i s t ingu i shed by its inflated ven te r a n d m o r e r o b u s t form. A. (O.) tricissus differs 
from all o the r species of its s u b g e n u s in possess ing a m o r e acute ly conical r o s t r u m wi th a n a lmos t 
a t t e n u a t e d apex . 

Belemnites trisulcatus Z ie ten is ident ica l to Belemnites tricissus, b u t is a j u n i o r h o m o n y m of 
Belemnites [=Salpingoteuthis] trisulcatus Blainvil le (1827, p . 83 , pi . 5, fig. 13), a fact recognized by 
J a n e n s c h (1902) . D e l a t t r e (1956) cons idered A. tricissus to be a sexual d i m o r p h of A. conoideus 
( O p p e l ) . H o w e v e r , this species is so far u n r e c o r d e d in Br i ta in . 

Occurrence. Lower to U p p e r T o a r c i a n (commune S u b z o n e , bifrons Z o n e to dispansum S u b z o n e , 
levesquei Zone) of Br i t a in , m a i n l a n d E u r o p e a n d U S S R . 

A c r o c o e l i t e s ( O d o n t o b e l u s ) s u b t r i c i s s u s K o l b , 1942 PI. 16, figs 6 - 8 ; PI. 17, figs 1-3 
*. 1942 Acrocoelites subtricissus Kolb, p . 160, pi. 11, figs 6, 8. 

. 1942 Mesoteuthis tricissiformis Kolb, p . 164, pi. 11, figs 3, 9. 
1975 Acrocoelites subtricissus Kolb; Saks & Nal 'nyaeva, p . 11. 

Type specimen. H o l o t y p e , the or ig ina l of K o l b (1942, p i . 11, fig. 6) from the Hircinus-Schichten 
(levesquei Zone) of Berg , n o r t h e r n Bava r i a , G e r m a n y . 

Material. B M N H , 39 spec imens ; B G S , 2 spec imens ; O U M , 8 spec imens ; W M , 1 spec imen . 
F r o m the bifrons Z o n e to the levesquei Zone , A l u m Sha le M e m b e r to Blea W y k e S a n d s t o n e 
F o r m a t i o n , N o r t h Yorksh i r e . 

Diagnosis. M e d i u m to la rge sized, conical Acrocoelites (Odontobelus). O u t l i n e s y m m e t r i c a l , 
conical or cy l indr iconica l . Profile nea r ly symmet r i c a l , conical , w i th s o m e v e n t r a l a n d do r sa l 
inflation. A p e x acu t e . T h r e e wel l -deve loped ap ica l grooves . 

Description. M e d i u m to la rge sized, r o b u s t conical r o s t r u m wi th a to ta l l eng th of a p p r o x i m a t e l y 
five t imes Dv . T h e ou t l ine is s y m m e t r i c a l a n d cyl indr iconica l or conical , a n d d ive rgence from the 
acu te apex is s t rong . T h e profile is a lmos t symmet r i ca l a n d conical . H o w e v e r , it m a y be ' p i n c h e d ' 
slightly in the a lveolar region g iv ing it a s u b h a s t a t e form. Both ven t e r a n d d o r s u m a re inflated to 
the s a m e degree . T r a n s v e r s e sect ions of the r o s t r u m are only weakly compres sed , a n d r o u n d e d 
elliptical to subc i rcu la r . H o w e v e r , t he a lveolar region m a y be m o r e compres sed . 

T h e apex bea r s th ree well-defined ap ica l grooves , one ven t r a l a n d two dorso - l a t e ra l , w h i c h a re 
only rarely r educed . I n add i t i on , the apex m a y be weakly s t r ia ted . T h e weak la te ra l lines consis t of 
a b r o a d ven t ro - l a t e ra l dep res s ion or f la t tened region, w i th a subpa ra l l e l a n d w e a k e r depres s ion 
above , w h i c h jo ins the dorso- la te ra l ap ica l grooves . O n m o r e r o b u s t spec imens the l a te ra l l ines 
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a re very ind is t inc t . T h e p h r a g m o c o n e c o m m o n l y pene t r a t e s one half of the ros t rum, and the 
ap ica l l ine is gon io l inea te . 

Specimen L I Dv Dl 
B M N H C59320 96-9 6 0 4 18-1 15-9 

C59339 98-8 62-6 20-6 17-5 
C59350 95-2 53-0 18-7 17-5 
C59427 99-5 62-1 22-1 204 
C59470 8 0 4 59-6 19-2 174 

T a b l e 2 1 . M e a s u r e m e n t s of Acrocoelites (Odontobelus) subtricissus K o l b , 1942. 

Remarks. L ike A. (O.) tricissus ( J a n e n s c h ) , A. (O.) subtricissus has no t previous ly been recorded 
in Br i t a in , p e r h a p s be ing inc luded in the r a n g e of va r i a t ion of A. (0.) vulgaris ( Y o u n g & Bi rd ) . 
I n d e e d , this species is close to A. (0.) subtricissus, b u t m a y be d i s t ingu ished by its a symmet r i ca l 
profile wi th inflated ven t e r a n d its genera l ly m o r e cyl indr ical form. A. (O.) subtricissus is dis­
t ingu i shed from the conica l m e m b e r s of its s u b g e n u s (A. (O.) tricissus ( J anensch ) and A. (O.) 
pyramidalis (Z ie ten) ) by its l a rge size a n d inflated ven te r a n d d o r s u m . 

Occurrence. L o w e r T o a r c i a n (falciferum S u b z o n e a n d Zone) to L o w e r A a l e n i a n of Br i ta in a n d 
m a i n l a n d E u r o p e . 

A c r o c o e l i t e s ( O d o n t o b e l u s ) w r i g h t i ( O p p e l , 1856) PI. 17, figs 4 - 7 
v. 1848 Belemnites digitalis tripartitus Quenstedt , p. 418, pi. X X V I , figs 14, 31. 

v*. 1856 Belemnites Wrighti Oppel , p . 240. 
1863 Belemnites Wrighti Oppel; Mayer, p . 184. 
1883 Belemnites Wrighti Oppel; Mayer-Eymar, p . 641. 
1912 Belemnites Wrighti Oppel; Werner, p . 125. 
1920 Dactyloteuthis Wrighti (Oppel); Biilow-Trummer, p . 101. 
1925 Dactyloteuthis Wrighti (Oppel) ; Lissajous, p . 153. 

v. 1971 Belemnites wrighti Oppel; Schwegler, p. 84, text-fig. 99. 
1980 Dactyloteuthis (Dactyloteuthis) wrighti (Oppel); Riegraf, p . 151. 

Type specimens. T h e or ig ina ls of Q u e n s t e d t ' s (1848) Belemnites digitalis tripartitus. T h e spec imen 
in pi . 26, fig. 14 is lost, b u t t h a t of p i . 26, fig. 31 from the ' Z o n e of Amm. Jurensis' ( = variabilis to 
levesquei Zones ) of L y m e Regis ( m o r e p rope r ly of the L y m e Regis d i s t r i c t ) , D o r s e t is p rese rved in 
G P I T (no reg is te red n u m b e r ) a n d is he r e des igna ted lec to type . 

Material. B M N H , 14 spec imens ; O U M , 1 spec imen . F r o m the bifrons Z o n e to the thouarsense 
Zone , A l u m Sha le to P e a k M u d s t o n e m e m b e r s , N o r t h Yorksh i re . 

Diagnosis. M e d i u m sized, cy l indr iconica l or cyl indr ical Acrocoelites (Odontobelus). O u t l i n e 
symmet r i c a l , cy l indr icon ica l or cy l indr ica l . Profile near ly symmet r i ca l , cy l indr iconica l . A p e x 
m o d e r a t e l y a c u t e . T r a n s v e r s e sect ions weakly compressed a n d ell iptical in the s t em region, 
s t rongly c o m p r e s s e d a n d el l ipt ical or s u b q u a d r a t e in the apica l region. T h r e e wel l -developed 
apica l grooves p re sen t . 

Description. M e d i u m sized, cy l indr iconica l to cyl indr ica l r o s t r u m wi th a total l eng th of 
a p p r o x i m a t e l y six t imes D v . T h e ou t l ine is symmet r i ca l a n d cyl indr iconica l wi th weak to 
m o d e r a t e d ive rgence of the flanks from the apex , w h i c h a p p r o a c h e s ob tuse . T h e profile is near ly 
s y m m e t r i c a l a n d is genera l ly m o r e conical t h a n the out l ine . T h e ven te r a n d d o r s u m a re bo th 
inflated, the ven t e r s l ight ly m o r e so, a n d the a lveolar region is sl ightly flared a c c e n t u a t i n g its 
conical form. T h e t r a n s v e r s e sect ions of the r o s t r u m a re weakly compressed in the s t em a n d 
a lveolar reg ions , a n d a r e r o u n d e d el l ipt ical to slightly pyr i form. T h e ap ica l region is m o r e 
compressed a n d el l ipt ical or s u b q u a d r a t e . 

T h e apex bea r s t h r ee ap ica l grooves (one ven t r a l a n d two dorso- la te ra l ) t h a t a re r e a sonab ly 
wel l -developed. I t is a c o m m o n occu r r ence for the ven t r a l g roove to be m o r e incised t h a n the 
dorso- la te ra l s . L a t e r a l l ines a r e ind i s t inc t o n t h e r o u n d e d flanks of th is species, b u t t ake t h e form 
of sha l low ven t ro - l a t e r a l a n d dorso - l a t e ra l depress ions s e p a r a t e d by a weak r idge . T h e p h r a g ­
m o c o n e p e n e t r a t e s a p p r o x i m a t e l y one q u a r t e r of the r o s t r u m , a n d the ap ica l l ine is gonio l inea te . 
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Specimen 
B M N H C59439 

C59440 
C59441 
C59443 

L 
109-2 
88-7 
82-7 
80-8 

67-1 
59-0 
53-3 
47-1 

Dv 
15-7 
15-1 
16-6 
12-2 

Dl 
14-1 
13-8 
14-4 

T a b l e 22. M e a s u r e m e n t s of Acrocoelites (Odontobelus) wrighti ( O p p e l , 1856). 

Remarks. Acrocoelites (Odontobelus) wrighti is a very d is t inc t ive species cha rac t e r i zed by its u n i q u e 
apical compress ion . H o w e v e r , r o b u s t ind iv idua ls of Simpsonibelus lentus (S impson) a p p r o a c h A. 
(0.) wrighti, bu t a re d i s t ingu i shed by the i r m o r e compres sed s tem region a n d s l ender form. A. (0.) 
wrighti differs from m o s t o the r m e m b e r s of its s u b g e n u s wi th its possession of a cy l indr iconica l 
form, a r egu la r profile a n d a compres sed apica l region. 

Q u e n s t e d t (1848) first desc r ibed this form u n d e r the t r inomia l n a m e Belemnites digitalis 
tripartitus. H o w e v e r , b o t h of his specific n a m e s a re j u n i o r h o m o n y m s of ear l ie r specific n a m e s 
(Belemnites digitalis Blainvi l le , 1827 a n d Belemnites tripartitus Sch lo the im, 1820), a n d shou ld be 
rep laced by the specific n a m e Belemnites wrighti O p p e l , wh ich was based on Q u e n s t e d t ' s in ter ­
p re ta t ion of this species ( O p p e l , 1856). M o s t s u b s e q u e n t a u t h o r s h a v e inc luded Belemnites wrighti 
in Dactyloteuthis Bayle (e.g. B u l o w - T r u m m e r 1920; Lissajous 1925; Riegra f 1980), following 
Q u e n s t e d t ' s (1848) or ig ina l g r o u p i n g , b a s e d p r imar i l y o n the cha rac t e r i s t i c c o m p r e s s i o n of th is 
species, a n d ignor ing the ap ica l grooves . T h e p resence of th ree wel l -developed ap ica l grooves on a 
squa t conical to cy l indr iconica l r o s t r u m indica tes t h a t Belemnites wrighti is m o r e p rope r ly a species 
of Acrocoelites (Odontobelus). 

Occurrence. L o w e r to U p p e r T o a r c i a n (crassum Subzone , bifrons Z o n e to variabilis Zone) of 
Br i ta in , m a i n l a n d E u r o p e a n d eas t G r e e n l a n d . 
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TEXT-FIG. 16. Stratigraphie ranges of the British Toarcian Megateuthidinae (Acrocoelites) plotted against the ammonite 
zones and subzones. 
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P L A T E E X P L A N A T I O N S 

Al l f igures a r e n a t u r a l size e x c e p t w h e r e s t a t e d o t h e r w i s e , a n d h a v e b e e n w h i t e n e d w i th 
a m m o n i u m c h l o r i d e p r i o r t o p h o t o g r a p h y . U n l e s s s t a t e d t o t h e c o n t r a r y , t w o v iews a r e il lus­
t r a t e d , a v e n t r a l o u t l i n e a n d left prof i le ( v e n t e r t o lef t ) . F o r local i ty de t a i l s s e e p a g e s 4 - 1 1 ; b e d 
n u m b e r s a r e g iven in Text- f igs 3 - 1 0 . M a r t i n S i m p s o n ' s t y p e s a r e l o c a t e d w h e r e pos s ib l e us ing his 
e ight d iv is ions of t h e U p p e r L i a s ( S i m p s o n 1884) , w h i c h a r e i n t e r p r e t e d as fo l lows: U L 8, G r e y 
Sha le M e m b e r ; U L 7 , b e d s 33^10 , J e t R o c k M e m b e r ; U L 6, b e d s 4 1 - 4 2 , J e t R o c k M e m b e r ; U L 
5b , b e d s 4 3 - 4 4 , J e t R o c k M e m b e r ; U L 5 a , b e d s 4 4 - 4 6 , J e t R o c k M e m b e r ; U L 4 , b e d s 4 7 - 4 8 , J e t 
R o c k M e m b e r ; U L 3 , b e d s 4 9 - 5 0 , A l u m Sha le M e m b e r ; U L 2 , b e d s 5 1 - 5 2 , A l u m S h a l e 
M e m b e r ; U L 1, b e d 53 a n d a b o v e , A l u m Sha le M e m b e r t o P e a k M u d s t o n e M e m b e r ( a t F o x 
Cliff). 
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Passaloteuthis bisulcata (Bla inv i l l e , 1826) 
V a r i e t y a. L e c t o t y p e of Belemnites cylindricus S i m p s o n , 1855 , W M 1 9 8 1 , 

S p i n a t u s B e d s [ C l e v e l a n d I r o n s t o n e F o r m a t i o n ] , K e t t l e n e s s , N o r t h 
Y o r k s h i r e . 

V a r i e t y a. L e c t o t y p e of Belemnites modestus S i m p s o n , 1884, W M 2712 , 
U p p e r L ias [ p r o b a b l y G r e y S h a l e M e m b e r ] , S a n d s e n d , N o r t h 
Y o r k s h i r e . 

Lef t p rof i le a n d v e n t r a l o u t l i n e . B M N H C 5 9 3 7 3 , b e d 2 9 , G r e y S h a l e 
M e m b e r , H a w s k e r B o t t o m s , N o r t h Y o r k s h i r e . 

J u v e n i l e w i th p a t h o l o g i c a l v e n t r a l g r o o v e . B M N H C 5 9 3 7 5 , b e d 32 , G r e y 
S h a l e M e m b e r , s a m e local i ty . 

L a r g e j u v e n i l e . B M N H C 5 9 4 0 6 , b e d 19c, G r e y S h a l e M e m b e r , E a s t 
K e t t l e n e s s , N o r t h Y o r k s h i r e . 

J u v e n i l e . B M N H C 5 9 3 9 8 , b e d 4 , G r e y Sha le M e m b e r , s a m e local i ty . 

J u v e n i l e . B M N H C 5 9 3 9 5 , b e d 1, G r e y Sha le M e m b e r , s a m e local i ty . 

J u v e n i l e . B M N H C 5 9 4 0 7 , b e d 19c, G r e y S h a l e M e m b e r , s a m e local i ty . 
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P L A T E 2 

Passaloteuthis bisulcata (Bla inv i l l e , 1827) 
V a r i e t y a. B M N H C 5 9 4 0 4 , b e d 19c, G r e y Sha le M e m b e r , E a s t K e t t l e n e s s , 

N o r t h Y o r k s h i r e . 

V a r i e t y b . B M N H C 5 9 4 0 9 , b e d 3 1 , G r e y Sha le M e m b e r , s a m e local i ty . 

V a r i e t y b . B M N H C 5 9 4 0 5 , b e d 19c, G r e y Sha le M e m b e r , s a m e local i ty . 

J u v e n i l e . N M W 2 6 . 1 3 5 . G 3 5 3 , l aye r P ( J a c k s o n 1926) , J u n c t i o n B e d , 
W a t t o n Cliff, D o r s e t . 

Passaloteuthis milleri (Phi l l ips , 1867) 
V e n t r a l o u t l i n e a n d r igh t p rof i le . B M N H C59396 , b e d 2 , G r e y Sha le 

M e m b e r , E a s t K e t t l e n e s s , N o r t h Y o r k s h i r e . 

V e n t r a l o u t l i n e a n d r igh t p rof i l e . B M N H C 5 9 4 0 1 , b e d 10, G r e y S h a l e 
M e m b e r , s a m e local i ty . 

V e n t r a l o u t l i n e a n d r igh t p rof i le . B M N H C 5 9 4 0 2 , s a m e h o r i z o n a n d 
loca l i ty . 

V e n t r a l o u t l i n e a n d r igh t p rof i l e . B M N H C 5 9 3 8 2 , b e d 4 , G r e y S h a l e 
M e m b e r , S t a i t h e s , N o r t h Y o r k s h i r e . 

L o n g i t u d i n a l s e c t i o n , v e n t e r t o r igh t . B M N H C 5 9 3 8 8 , b e d 2 7 , C l e v e l a n d 
I r o n s t o n e F o r m a t i o n , E a s t K e t t l e n e s s , N o r t h Y o r k s h i r e . 
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P L A T E 3 

Passaloteuthis bisulcata (B la inv i l l e , 1827) 
V a r i e t y c. N M W 2 6 . 1 3 5 . G 1 4 6 , l aye r P ( J a c k s o n 1926) , J u n c t i o n B e d , 

D o g h o u s e Cliff, D o r s e t . 

V a r i e t y c. B M N H C 5 9 3 9 2 , b e d 1, G r e y Sha le M e m b e r , E a s t K e t t l e n e s s , 
N o r t h Y o r k s h i r e . 

V a r i e t y c . B M N H C 5 9 4 0 0 , b e d 6 G r e y Sha le M e m b e r , s a m e local i ty . 

P a t h o l o g i c a l d e f o r m i t y . B M N H C 5 9 3 9 4 , b e d 1, G r e y S h a l e M e m b e r , 
s a m e local i ty . 

Pseudohastites longiformis ( B l a k e , 1876) 
S h o r t f o r m . B M N H C 5 9 3 7 2 , b e d 2 5 , G r e y S h a l e M e m b e r , H a w s k e r 

B o t t o m s , N o r t h Y o r k s h i r e . 

R o b u s t f o r m . B M N H C 5 9 3 8 6 , b e d 27 , C l e v e l a n d I r o n s t o n e F o r m a t i o n , 
E a s t K e t t l e n e s s , N o r t h Y o r k s h i r e . 

B M N H C 5 9 3 9 9 , b e d 6, G r e y S h a l e M e m b e r , s a m e local i ty . 

L e c t o t y p e , Belemnites tenuis S i m p s o n , 1855, W M 2004 , 'annulatus' Z o n e , 
U L 8 [ G r e y S h a l e M e m b e r ] , H a w s k e r B o t t o m s , N o r t h Y o r k s h i r e . 

L o n g i t u d i n a l s e c t i o n , v e n t e r t o r ight . B M N H C 5 9 4 0 3 , b e d 19a , G r e y S h a l e 
M e m b e r , E a s t K e t t l e n e s s , N o r t h Y o r k s h i r e . 
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Parapassaloteuthis robusta ( S i m p s o n , 1855) 
L e c t o t y p e , left p rof i le a n d ven t r a l o u t l i n e , W M 1 1 , U L 5 [beds 4 3 - 4 6 , J e t 

R o c k M e m b e r ] , W h i t b y , N o r t h Y o r k s h i r e . 

Left p rof i le a n d v e n t r a l o u t l i n e . B M N H C 6 9 0 6 , U p p e r L ias [1 falciferum o r 
bifrons z o n e s ] , C h e l t e n h a m , G l o u c e s t e r s h i r e . 

L e c t o t y p e of Belemnites latisulcatus Ph i l l ips , 1866, left prof i le a n d v e n t r a l 
o u t l i n e , O U M J 1 8 7 4 , U p p e r L ias [ p r o b a b l y u p p e r p a r t of t h e J e t R o c k 
M e m b e r , o r l o w e r p a r t of t h e A l u m Sha le M e m b e r ] , W h i t b y , N o r t h 
Y o r k s h i r e . 

Parapassaloteuthis zieteni ( M a y e r - E y m a r , 1884) 
J u v e n i l e , left prof i le a n d v e n t r a l o u t l i n e . B M N H C 5 9 3 8 9 , b e d 27 , C l e v e ­

l a n d I r o n s t o n e F o r m a t i o n , E a s t K e t t l e n e s s , N o r t h Y o r k s h i r e . 

J u v e n i l e , l o n g i t u d i n a l s e c t i o n , v e n t e r t o r igh t . B M N H C 5 9 3 8 7 , s a m e 
h o r i z o n a n d local i ty . 

Lef t prof i le a n d v e n t r a l o u t l i n e . B M N H C 5 9 4 9 3 , s a m e h o r i z o n a n d 
loca l i ty . 

Lef t p rof i le a n d v e n t r a l o u t l i n e . B M N H C59389 , s a m e h o r i z o n a n d 
local i ty . 

Lef t p rof i le a n d v e n t r a l o u t l i n e . B M N H C 5 9 3 8 5 , s a m e h o r i z o n a n d 
local i ty . 

Lef t p rof i le a n d v e n t r a l o u t l i n e . B M N H C59384 , s a m e h o r i z o n a n d 
local i ty . 
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Parapassaloteuthis robusta ( S i m p s o n , 1855) 
L e c t o t y p e of Belemnites obtusus S i m p s o n , 1855, W M 119, U L 5 [beds 

4 3 - 4 6 , J e t R o c k M e m b e r ] , W h i t b y , N o r t h Y o r k s h i r e . 

V e n t r a l o u t l i n e a n d r igh t p rof i l e . B M N H C 5 9 4 1 3 , b e d xvi , A l u m S h a l e 
M e m b e r , R a v e n s c a r , N o r t h Y o r k s h i r e . 

Parapassaloteuthis polita ( S i m p s o n , 1866) 
B M N H C 5 9 3 3 4 , b e d 4 5 , J e t R o c k M e m b e r , Sa l twick B a y , N o r t h 

Y o r k s h i r e . 

L e c t o t y p e , v e n t r a l o u t l i n e a n d r ight p rof i l e , W M 2047 , U L 5 [beds 4 3 ^ 6 , 
J e t R o c k M e m b e r ] , H i g h W h i t b y , N o r t h Y o r k s h i r e . 

Lef t p rof i le a n d v e n t r a l o u t l i n e of sl ightly d e f o r m e d s p e c i m e n . B M N H 
C 2 0 7 4 6 a , U p p e r L i a s , M i n c h i n h a m p t o n C o m m o n , S t r o u d , 
G l o u c e s t e r s h i r e . 

B M N H C 5 9 3 2 4 , b e d 48 ( O v a t u m B a n d ) , J e t R o c k M e m b e r , Sa l twick B a y , 
N o r t h Y o r k s h i r e . 

L o n g i t u d i n a l s e c t i o n , v e n t e r t o r igh t . B M N H C 5 9 3 4 2 , b e d 4 9 , A l u m Sha le 
M e m b e r , s a m e local i ty . 

L e c t o t y p e of Belemnites acuminatus S i m p s o n , 1855, W M 449 , U L 5 [beds 
4 3 - 4 6 , J e t R o c k M e m b e r ] , W h i t b y , N o r t h Y o r k s h i r e . 

P a r a l e c t o t y p e of Belemnites acuminatus S i m p s o n , 1855 , W M 2054 , U L 3 
[beds 4 9 - 5 0 , A l u m S h a l e M e m b e r ] , s a m e local i ty . 

Parapassaloteuthis s p . 
P a t h o l o g i c a l l y d e f o r m e d s p e c i m e n , c o m p a r a b l e t o Parapassaloteuthis 

robusta S i m p s o n , 1855. L e c t o t y p e of Belemnitespollex S i m p s o n , 1855 , 
W M 14, U L 5 [beds 4 3 - 4 6 , J e t R o c k M e m b e r ] , W h i t b y , N o r t h 
Y o r k s h i r e . 
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P L A T E 6 

Fig . P a g e 
Acrocoelites (Acrocoelites) oxyconus ( Z i e t e n , 1831) 29 

1. B M N H C 5 9 4 1 9 , b e d xxxvii i , A l u m Sha le M e m b e r , R a v e n s c a r , N o r t h 
Y o r k s h i r e . 

2 . B M N H C 5 9 4 5 6 , b e d 13 , P e a k M u d s t o n e M e m b e r , F o x Cliff, R a v e n s c a r , 
N o r t h Y o r k s h i r e . 

3 . L o n g i t u d i n a l s e c t i o n , v e n t e r t o r igh t . B M N H C 5 9 3 5 3 , b e d 5 4 , A l u m Sha le 
M e m b e r , W h i t b y , N o r t h Y o r k s h i r e . 

4 . B M N H C 5 9 4 3 3 , b e d xxxvii i , A l u m Sha le M e m b e r , R a v e n s c a r , N o r t h 
Y o r k s h i r e . 

?Acrocoelites (Acrocoelites) oxyconus ( Z i e t e n , 1831) 29 
6. L e c t o t y p e of Belemnites telum S i m p s o n , 1855 , W M 20 , U L 1 [beds 53 a n d 

a b o v e , A l u m S h a l e M e m b e r ] , W h i t b y , N o r t h Y o r k s h i r e . 

Acrocoelites (Acrocoelites) subtenuis ( S i m p s o n , 1855) 30 
5 . V a r i e t y b . B M N H C 5 9 3 3 0 , b e d 4 5 , J e t R o c k M e m b e r , Sa l twick B a y , 

N o r t h Y o r k s h i r e . 

7. P a r a l e c t o t y p e , v e n t r a l o u t l i n e a n d r igh t p rof i l e , W M 4 4 5 b , U L 4 , 5 [beds 
4 3 - 4 8 , J e t R o c k M e m b e r ] , W h i t b y , N o r t h Y o r k s h i r e . 

8. L e c t o t y p e , v e n t r a l o u t l i n e a n d r ight p rof i l e , W M 445c , U L 4 , 5 [beds 
4 3 - 4 8 , J e t R o c k M e m b e r ] , s a m e local i ty . 

9. B M N H C 5 9 3 2 9 , b e d 4 7 , J e t R o c k M e m b e r , Sa l twick B a y , N o r t h 
Y o r k s h i r e . 

10. V e n t r a l o u t l i n e a n d r igh t p rof i l e . B M N H C 5 9 3 2 1 , b e d 4 9 , A l u m S h a l e 
M e m b e r , s a m e local i ty . 

1 1 . V a r i e t y a. B M N H C 5 9 4 7 8 , b e d 4 , R a a s a y I r o n s t o n e , I n v e r a r i s h B u r n , 

R a a s a y . 

12. V a r i e t y a. B M N H C 5 9 4 7 7 , s a m e h o r i z o n a n d local i ty . 

13. V a r i e t y a. B M N H C 5 9 3 2 3 , b e d 49 , A l u m Sha le M e m b e r , Sa l twick B a y , 
N o r t h Y o r k s h i r e . 

14. B M N H C 5 9 4 1 5 , B e d xiv, A l u m S h a l e M e m b e r , R a v e n s c a r , N o r t h 
Y o r k s h i r e . 
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P L A T E 7 

Acrocoelites (Acrocoelites) subtenuis ( S i m p s o n , 1855) 
V a r i e t y b . B M N H C 5 9 3 3 1 , b e d 4 5 , J e t R o c k M e m b e r , Sa l twick B a y , 

N o r t h Y o r k s h i r e . 

B M N H C 5 9 3 2 2 , b e d 4 9 , A l u m S h a l e M e m b e r , s a m e local i ty . 

L o n g i t u d i n a l s e c t i o n , v e n t e r t o r ight . B M N H C 5 9 3 4 3 , s a m e h o r i z o n a n d 
loca l i ty . 

Acrocoelites (Acrocoelites) longiconus ( S c h w e g l e r , 1969) 
L e c t o t y p e of Belemnites rostratus S i m p s o n , 1855, v e n t r a l o u t l i n e a n d r ight 

p ro f i l e , W M 2 0 4 8 , U L 4 [beds 4 7 - 4 8 , J e t R o c k M e m b e r ] , H a w s k e r 
B o t t o m s , N o r t h Y o r k s h i r e . 

V e n t r a l o u t l i n e a n d r igh t p rof i l e . B M N H C59346 , b e d 5 1 , A l u m Sha le 
M e m b e r , W h i t b y , N o r t h Y o r k s h i r e . 

S p e c i m e n wi th c r u s h e d e p i r o s t r u m , v e n t r a l o u t l i n e a n d r igh t p rof i le . 
B M N H C 59347 , b e d 5 3 , A l u m Sha le M e m b e r , s a m e local i ty . 

V e n t r a l o u t l i n e a n d r igh t p rof i l e . B M N H C 5 9 3 4 8 , s a m e h o r i z o n a n d 
loca l i ty . 

Acrocoelites (Acrocoelites) strictus L i s sa jous , 1927 
L e c t o t y p e , U C B L 2 7 4 9 1 , bifrons Z o n e [ p r o b a b l y L e d a O v u m B e d s ] , 

N o r t h a m p t o n . 

P a r a l e c t o t y p e , U C B L 27490 , s a m e h o r i z o n a n d local i ty . 

P a r a l e c t o t y p e , U C B L 27489 , s a m e h o r i z o n a n d local i ty . 

Acrocoelites (Acrocoelites) bobeti L i s sa jous , 1927 
B M N H C 5 9 4 9 1 , b e d 1 1 , B r i d p o r t S a n d s , E a s t Cliff, B r i d p o r t , D o r s e t . 

B M N H C 5 9 4 8 0 , D o w n Cliff C lay , D o w n Cliff, D o r s e t . 

B M N H C 5 9 4 9 0 , b e d 1 1 , B r i d p o r t S a n d s , E a s t Cliff, B r i d p o r t , D o r s e t . 

B M N H C 5 9 4 8 1 , b e d 16, B r i d p o r t S a n d s , B u r t o n Cliff, B u r t o n B r a d s t o c k , 
D o r s e t . 

B M N H C 5 9 4 8 0 , D o w n Cliff C lay , D o w n Cliff, D o r s e t . 

J u v e n i l e . B M N H C 5 9 4 9 2 , b e d 1 1 , B r i d p o r t S a n d s , E a s t Cliff, B r i d p o r t , 
D o r s e t . 

Acrocoelites (Acrocoelites) subgracilis K o l b , 1942 
B M N H C 5 9 4 7 1 , b e d 8 0 , G r e y S a n d s t o n e M e m b e r , B l e a W y k e P o i n t , 

N o r t h Y o r k s h i r e . 

http://jurassic.ru/



http://jurassic.ru/



P L A T E 8 

Acrocoelites (Acrocoelites) subgracilis K o l b , 1942 
V e n t r a l o u t l i n e a n d r igh t p rof i l e . B M N H C59444 , b e d 9, P e a k M u d s t o n e 

M e m b e r , F o x Cliff, R a v e n s c a r , N o r t h Y o r k s h i r e . 

V e n t r a l o u t l i n e a n d r igh t p rof i le . B M N H C 5 9 3 4 5 , b e d 5 1 , A l u m Sha le 
M e m b e r , W h i t b y , N o r t h Y o r k s h i r e . 

Acrocoelites (Toarcibelus) quenstedti ( O p p e l , 1856) 
B M N H C 5 9 4 9 7 , l i m e s t o n e c a p p i n g U p p e r L i a s C l a y , B r e d o n H i l l , H e r e ­

ford a n d W o r c e s t e r . 

S h o r t f o r m . B M N H C 5 9 4 8 2 , B r i d p o r t S a n d s , B u r t o n Cliff, B u r t o n 
B r a d s t o c k , D o r s e t . 

B M N H C 5 9 4 7 4 , T e r e b r a t u l a B e d ( A a l e n i a n ) , B l e a W y k e P o i n t , N o r t h 
Y o r k s h i r e . 

B M N H C 5 9 4 9 6 , b e d 15 , C e p h a l o p o d B e d , W o t t o n Hi l l , W o t t o n - u n d e r -
E d g e , G l o u c e s t e r s h i r e . 

Acrocoelites (Toarcibelus) trisulculosus ( S i m p s o n , 1855) 
L a r g e a d u l t (=' Belemnites validus' S i m p s o n ) , left p rof i le . B M N H C 5 9 3 4 4 , 

b e d 4 1 , J e t R o c k M e m b e r , N o r t h Y o r k s h i r e . 
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Acrocoelites (Toarcibelus) trisulculosus ( S i m p s o n , 1855) 
L e c t o t y p e , v e n t r a l o u t l i n e a n d r ight p rof i l e , W M 36 , U L 7 [beds 3 3 - 4 0 , J e t 

R o c k M e m b e r ] , Sa l twick B a y , N o r t h Y o r k s h i r e . 

L e c t o t y p e of Belemnites distortus S i m p s o n , 1855 , v e n t r a l o u t l i n e a n d r ight 
p ro f i l e , W M 34a , J e t R o c k M e m b e r , W h i t b y , N o r t h Y o r k s h i r e . 

L e c t o t y p e of Belemnites substriatus S i m p s o n , 1855 , W M 2646 , U L 6 [beds 
4 1 - 4 2 , J e t R o c k M e m b e r ] , Sa l twick B a y , N o r t h Y o r k s h i r e . 

J u v e n i l e , v e n t r a l o u t l i n e a n d r igh t p rof i l e . B M N H C 5 9 3 8 0 , b e d 3 8 , J e t 
R o c k M e m b e r , H a w s k e r B o t t o m s , N o r t h Y o r k s h i r e . 

J u v e n i l e , v e n t r a l o u t l i n e a n d r igh t p rof i l e . B M N H C 5 9 3 8 1 , s a m e h o r i z o n 
a n d loca l i ty . 

Acrocoelites (Toarcibelus) 1 trisulculosus ( S i m p s o n , 1855) 
L e c t o t y p e ( h e r e d e s i g n a t e d ) of Belemnites mulgravius S i m p s o n , 1855 , 

W M 2614 , U L 6 [beds 4 1 - 4 2 , J e t R o c k M e m b e r ] , S a n d s e n d , N o r t h 
Y o r k s h i r e . 
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Acrocoelites (Toarcibelus) trisulculosus ( S i m p s o n , 1855) 
L e c t o t y p e of Belemnites validus S i m p s o n , 1855 , W M 2607 , 'lannulatus' 

Z o n e [ m o r e p r o b a b l y J e t R o c k M e m b e r ] , W h i t b y , N o r t h Y o r k s h i r e . 

L e c t o t y p e of Belemnites incisus S i m p s o n , 1855 , W M 122, J e t R o c k M e m ­
b e r , W h i t b y , N o r t h Y o r k s h i r e . 

L e c t o t y p e of Belemnites bituminosus S i m p s o n , 1884, W M 2707 , U L 7 
[beds 3 3 - 4 0 J e t R o c k M e m b e r ] , Sa l twick B a y , N o r t h Y o r k s h i r e . 

Acrocoelites (Odontobelus) pyramidalis ( Z i e t e n , 1831) 
B M N H C 5 9 3 5 6 , b e d 5 5 , A l u m Sha le M e m b e r , W h i t b y , N o r t h Y o r k s h i r e . 

B M N H C 5 9 4 4 9 , b e d 1 1 , P e a k M u d s t o n e M e m b e r , F o x Cliff, R a v e n s c a r , 
N o r t h Y o r k s h i r e . 

B M N H C 5 9 3 2 5 , b e d 49 , A l u m Sha le M e m b e r , Sa l twick B a y , N o r t h 
Y o r k s h i r e . 

L o n g i t u d i n a l s e c t i o n , v e n t e r t o r igh t . B M N H C59420 , b e d xiv, J e t R o c k 
M e m b e r , R a v e n s c a r , N o r t h Y o r k s h i r e . 

L e c t o t y p e of Belemnites curtus S i m p s o n , 1855, r ight prof i le a n d v e n t r a l 
o u t l i n e , W M 2 0 6 3 , U L 4 [beds 4 7 - 4 8 , J e t R o c k M e m b e r ] , W h i t b y , 
N o r t h Y o r k s h i r e . 
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Fig . P a g e 
Acrocoelites (Toarcibelus) trisulculosus ( S i m p s o n , 1855) 37 

1. P a r a l e c t o t y p e , v e n t r a l o u t l i n e a n d r ight p rof i l e , W M 3 1 , J e t R o c k M e m ­
b e r , H a w s k e r B o t t o m s , N o r t h Y o r k s h i r e . 

2 . L e c t o t y p e of Belemnites spicatus S i m p s o n , 1855 , W M 2 1 , J e t R o c k M e m ­
b e r , W h i t b y , N o r t h Y o r k s h i r e . 

3 . B M N H C 5 9 3 7 7 , b e d 3 5 , J e t R o c k M e m b e r , H a w s k e r B o t t o m s , N o r t h 
Y o r k s h i r e . 

Acrocoelites (Odontobelus) pyramidalis ( Z i e t e n , 1831) 42 
4 . B M N H C 5 9 4 1 2 , b e d xiv, J e t R o c k M e m b e r , R a v e n s c a r , N o r t h Y o r k s h i r e . 

5. B M N H C 5 9 4 3 7 , b e d xliv, A l u m S h a l e M e m b e r , R a v e n s c a r , N o r t h 
Y o r k s h i r e . 

Acrocoelites (Odontobelus) vulgaris ( Y o u n g & B i r d , 1822) 44 
6. B M N H C 5 9 3 5 7 , b e d 5 5 , A l u m Sha le M e m b e r , W h i t b y , N o r t h Y o r k s h i r e . 

7. P a r a l e c t o t y p e of Belemnites regularis Ph i l l ips , 1867, O U M J17066 , U p p e r 
L i a s C l a y , B a d b y n e a r B a n b u r y , O x f o r d s h i r e . 

8. L o n g i t u d i n a l s e c t i o n , v e n t e r t o r igh t . B M N H C 5 9 3 6 5 , b e d 6 3 , A l u m Sha le 
M e m b e r , W h i t b y , N o r t h Y o r k s h i r e . 
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Acrocoelites (Toarcibelus) ilminsterensis (Ph i l l ips , 1867) 
L e c t o t y p e , v e n t r a l o u t l i n e a n d r igh t p ro f i l e , G M B M 1 2 1 6 a , U p p e r L ias 

[ J u n c t i o n B e d ] , I l m i n s t e r , S o m e r s e t . 

P a r a l e c t o t y p e , v e n t r a l o u t l i n e a n d r ight p rof i le , G M B M 1 2 1 6 , s a m e ho r i ­
z o n a n d loca l i ty . 

B G S G S M 5 3 8 7 8 , U p p e r L i a s [ ? J u n c t i o n B e d ] , N a i l s w o r t h , A v o n . 

B M N H C 5 9 4 1 1 , b e d 3 7 , J e t R o c k M e m b e r , P o r t M u l g r a v e , N o r t h 
Y o r k s h i r e . 

J u v e n i l e , v e n t r a l o u t l i n e a n d r igh t p rof i l e . L e c t o t y p e of Belemnites iuven­
sis W e r n e r , 1912, G M B M 1 2 1 6 c , U p p e r L ias [ Junc t i on B e d ] , I lmins ­
t e r , S o m e r s e t . 

P a r a l e c t o t y p e , v e n t r a l o u t l i n e a n d r ight p rof i le , G M B M 1 2 1 6 b , s a m e 
h o r i z o n a n d local i ty . 

J u v e n i l e . B M N H C 5 9 5 0 1 , u p p e r 1.7 m of t h e J u n c t i o n B e d , S tock l inch 
R e s e r v o i r , S o m e r s e t . 
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Acrocoelites (Toarcibelus) inaequistriatus ( S i m p s o n , 1855) 
L e c t o t y p e , W M 454 , J e t R o c k M e m b e r , W h i t b y , N o r t h Y o r k s h i r e . 

B M N H C 5 9 4 6 2 , b e d 17, P e a k M u d s t o n e M e m b e r , F o x Cliff, R a v e n s c a r , 
N o r t h Y o r k s h i r e . 

P a t h o l o g i c a l l y d e f o r m e d s p e c i m e n . B M N H C59340 , b e d 4 3 , J e t R o c k 
M e m b e r , Sa l twick B a y , N o r t h Y o r k s h i r e . 

Pos s ib l e t y p e s p e c i m e n of Belemnites compressus Y o u n g & B i r d , 1828, 
c losely r e s e m b l i n g t he i r s p e c i m e n f igured in p i . X V , fig. 3 ( a n d p r e ­
s u m e d to b e in t h e W h i t b y M u s e u m ) . W M 14, J e t R o c k M e m b e r , 
S a n d s e n d , N o r t h Y o r k s h i r e . 

L e c t o t y p e of Belemnites concavus S i m p s o n , 1855, W M 4 1 , 'serpentinus' 
Z o n e (—falciferum Z o n e ) , Sa l twick B a y , N o r t h Y o r k s h i r e . 

Acrocoelites (Odontobelus) vulgaris ( Y o u n g & B i r d , 1822) 
B M N H C 5 9 3 6 0 , b e d 5 6 , A l u m Sha le M e m b e r , W h i t b y , N o r t h Y o r k s h i r e . 

L e c t o t y p e ( h e r e d e s i g n a t e d ) of Belemnites regularis Ph i l l ips , 1867, O U M 
J 1 7 0 5 6 , U p p e r L ias C l a y , B a d b y n e a r B a n b u r y , O x f o r d s h i r e . 
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Acrocoelites (Toarcibelus) inaequistriatus ( S i m p s o n , 1855) 
A d u l t l a ck ing e p i r o s t r u m . B M N H C 5 9 3 4 9 , b e d 5 3 , A l u m S h a l e M e m b e r , 

W h i t b y , N o r t h Y o r k s h i r e . 

A d u l t w i t h e p i r o s t r u m pa r t l y d e s t r o y e d . B M N H C 5 9 4 2 3 , b e d xxx , A l u m 
S h a l e M e m b e r , R a v e n s c a r , N o r t h Y o r k s h i r e . 

L e c t o t y p e of Belemnites cinereus S i m p s o n , 1884, W M 1996, U L 1 [bed 53 
a n d a b o v e , A l u m S h a l e M e m b e r ] , W h i t b y , N o r t h Y o r k s h i r e . 

L o n g i t u d i n a l s e c t i o n , v e n t e r t o r igh t . B M N H C 5 9 3 5 9 , b e d 5 6 , A l u m S h a l e 
M e m b e r , W h i t b y , N o r t h Y o r k s h i r e . 

Acrocoelites (Odontobelus) vulgaris ( Y o u n g & B i r d , 1822) 
B M N H C 5 9 4 1 7 , b e d xxiv , A l u m Sha le M e m b e r , R a v e n s c a r , N o r t h 

Y o r k s h i r e . 

B M N H C 5 9 3 6 1 , b e d 5 6 , A l u m S h a l e M e m b e r , W h i t b y , N o r t h Y o r k s h i r e . 

B M N H C 5 9 4 5 1 , b e d 15 , P e a k M u d s t o n e M e m b e r , F o x Cliff, R a v e n s c a r , 
N o r t h Y o r k s h i r e . 

Acrocoelites (Odontobelus) levidensis ( S i m p s o n , 1855) 
L e c t o t y p e , v e n t r a l o u t l i n e a n d r igh t p ro f i l e , W M 2059 , A l u m S h a l e M e m ­

b e r , P e a k [ R a v e n s c a r ] , N o r t h Y o r k s h i r e . 
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?Acrocoelites (Odontobelus) vulgaris ( Y o u n g & B i r d , 1822) 
L e c t o t y p e of Belemnites densus S i m p s o n , 1855 , v e n t r a l o u t l i n e a n d r igh t 

p ro f i l e , W M 4 4 3 , U L 7 [beds 3 3 - 4 0 , J e t R o c k M e m b e r ] , W h i t b y , 
N o r t h Y o r k s h i r e . T h i s s p e c i m e n a p p r o a c h e s t h a t f igured by Y o u n g & 
B i r d (1822 , p i . X I V , fig. 1) as Belemnites vulgaris. 

Acrocoelites (Odontobelus) vulgaris ( Y o u n g & B i r d , 1822) 
B M N H C 5 9 4 2 4 , b e d xxx , A l u m Sha le M e m b e r , R a v e n s c a r , N o r t h 

Y o r k s h i r e . 

L e c t o t y p e of Belemnites urbanus S i m p s o n , 1884, W M 2610 , U L 5a [beds 
4 5 - 4 6 , J e t R o c k M e m b e r ] , Sa l twick B a y , N o r t h Y o r k s h i r e . N o t e 
p a t h o l o g i c a l g r o o v e in t h e s t e m r e g i o n . 

Acrocoelites (Odontobelus) levidensis ( S i m p s o n , 1855) 
B M N H C 5 9 3 6 9 , b e d 7 0 , A l u m S h a l e M e m b e r , W h i t b y , N o r t h Y o r k s h i r e . 

V e n t r a l o u t l i n e a n d r igh t p rof i l e . B M N H C 5 9 4 3 8 , b e d xliv, A l u m S h a l e 
M e m b e r , R a v e n s c a r , N o r t h Y o r k s h i r e . 

B M N H C 5 9 4 4 2 , b e d lii, A l u m S h a l e M e m b e r , local i ty as a b o v e . 

B M N H C 5 9 4 5 0 , b e d 1 1 , P e a k M u d s t o n e M e m b e r , F o x Cliff, R a v e n s c a r , 
N o r t h Y o r k s h i r e . 
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Acrocoelites (Odontobelus) tricissus ( J a n e n s c h , 1902) 
B M N H C 5 9 4 5 7 , b e d 13 , P e a k M u d s t o n e M e m b e r , F o x Cliff, R a v e n s c a r , 

N o r t h Y o r k s h i r e . 

B M N H C 5 9 4 1 6 , b e d xxiv , A l u m S h a l e M e m b e r , R a v e n s c a r , N o r t h 
Y o r k s h i r e . 

B M N H C 5 9 4 2 6 , b e d xxxi i , A l u m Sha le M e m b e r , local i ty as a b o v e . 

B M N H C 5 9 4 2 5 , h o r i z o n a n d local i ty as a b o v e . 

B M N H C 5 9 4 9 5 , b e d 15 , C e p h a l o p o d B e d , W o t t o n Hi l l , G l o u c e s t e r s h i r e . 

Acrocoelites (Odontobelus) subtricissus K o l b , 1942 
B M N H C 5 9 4 7 0 , b e d 7 0 , G r e y S a n d s t o n e M e m b e r , B l e a W y k e P o i n t , 

N o r t h Y o r k s h i r e . 

B M N H C 5 9 4 2 7 , b e d Hi, A l u m S h a l e M e m b e r , R a v e n s c a r , N o r t h 
Y o r k s h i r e . 

L o n g i t u d i n a l s e c t i o n , v e n t e r t o r igh t . B M N H C 5 9 3 4 1 , b e d 4 9 , A l u m S h a l e 
M e m b e r , Sa l twick B a y , N o r t h Y o r k s h i r e . 
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Acrocoelites (Odontobelus) subtricissus K o l b , 1942 
B M N H C 5 9 3 5 0 , b e d 5 3 , A l u m S h a l e M e m b e r , W h i t b y , N o r t h Y o r k s h i r e . 

B M N H C 5 9 3 2 0 , b e d 5 1 , A l u m Sha le M e m b e r , Sa l twick B a y , N o r t h 
Y o r k s h i r e . 

B M N H C 5 9 3 3 9 , b e d 4 3 , J e t R o c k M e m b e r , local i ty as a b o v e . 

Acrocoelites (Odontobelus) wrighti ( O p p e l , 1856) 
V e n t r a l o u t l i n e a n d r ight p rof i l e . B M N H C 5 9 4 3 9 , b e d xliv, A l u m S h a l e 

M e m b e r , R a v e n s c a r , N o r t h Y o r k s h i r e . 

V e n t r a l o u t l i n e a n d r ight p rof i l e . B M N H C 5 9 4 4 1 , b e d xl , A l u m Sha le 
M e m b e r , local i ty as a b o v e . 

V e n t r a l o u t l i n e a n d r igh t p ro f i l e . B M N H C 5 9 4 4 3 , b e d 9 , P e a k M u d s t o n e 
M e m b e r , F o x Cliff, R a v e n s c a r , N o r t h Y o r k s h i r e . 

V e n t r a l o u t l i n e a n d r igh t p ro f i l e . B M N H C59440 , b e d xliv, A l u m Sha le 
M e m b e r , R a v e n s c a r , N o r t h Y o r k s h i r e . 
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