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THE PORTLANDIAN, THE TERMINAL JURASSIC STAGE IN THE BOREAL REALM 

W. A. Wimbledon 

A b s t r a c t :  The P o r t l a n d i a n  is  p r e -  

f e r r e d  as t h e  name f o r  t h e  t e r m i n a l  

s t a g e  o f  t h e  B o r e a l  J u r a s s i c .  Ten 

ammonite f a u n a s  are d e s c r i b e d  from 

t h e  nor th -wes t  European s e c t i o n s ,  

and c o r r e l a t i o n s  made w i t h  t h e  i n -  

comple te  s e c t i o n s  of Greenland and 

t h e  USSR. 

INTRODUCTION 

Recent y e a r s  have s e e n  a r eawaken ing  o f  i n t e r e s t  i n  P o r t l a n d i a n  ammonite 

f a u n a s  i n  England and France  and w i t h  i t  a r e a l i s a t i o n  t h a t  t h e  s t a g e  c o n t a i n s  

a l a r g e r  and more d i v e r s e  s e r i e s  o f  f a u n a l  a s semblages  t h a n  was p r e v i o u s l y  

t h o u g h t  (Buckman 1923-30, A r k e l l  1933,  1935) .  A r k e l l ' s  ( 1956) d i v i s i o n  of t h e  

stage i n t o  t h r e e  zones  now seems v e r y  c o n s e r v a t i v e .  The e x p a n s i o n  of o u r  

knowledge o f  P o r t l a n d i a n  f a u n a s  l e a d s  one  t o  t h e  u n a v o i d a b l e  c o n c l u s i o n  t h a t  

t h e  nor th -wes t  European s e c t i o n s  a r e  t h e  most comple te  i n  t h e  B o r e a l  Realm. 

T h e i r  minimum o f  10 d i s t i n c t  z o n a l  and s u b z o n a l  f a u n a s  have no r i v a l  i n  t h e  

much more broken s e q u e n c e s  o f  Green land ,  S i b e r i a  o r  t h e  Russ ian  P la t fo rm.  

I n  h i s t o r i c a l  terms P o r t l a n d i a n  h a s  e v e r y  r i g h t  t o  be  c o n s i d e r e d  t h e  s e n i o r  

a v a i l a b l e  name f o r  t h e  t e r m i n a l  J u r a s s i c  stage ( B r o n g n i a r t  1829, d 1 0 r b i g n y  

1842-51),  i t s r i v a l s  coming much l a t e r  ( T i t h o n i a n ,  Oppel 1865; V o l g i a n ,  N i k i t i n  

1881) .  I n  t h e  B o r e a l  Realm i t  h a s  p r i o r i t y  o v e r  t h e  V o l g i a n ,  a s t a g e  based 

on condensed and broken s e q u e n c e s ,  l a t t e r l y  modi f i ed  (Cerasimov & Mikhai lov 

1966) t o  i n c l u d e  a l a r g e  p a r t  o f  t h e  Kimmeridgian ( s e e  Wimbledon 1980) .  Apar t  

from i t s  h i s t o r i c a l  s t a t u s  t h e  P o r t l a n d i a n  is  founded i n  a t y p e  a r e a  w i t h  many 

k i l o m e t r e s  o f  a c c e s s i b l e  s e c t i o n s  i n  c o a s t a l  c l i f f s  and q u a r r y  f a c e s ,  and i ts  

ammonite f a u n a l  s u c c e s s i o n  i s  more comple te  t h a t  t h a t  of t h e  Volg ian .  



The E n g l i s h  and F'rrncn s e c t ~ . ; r . s  i r e  n e r e  Z a K 3  a =  a sLandard w i t h  which o t h e r  

B o r e a l  s e c t i o n s  may be compared. N a t i o n a l  a n d i o r  d r a f t i n g  c o n v e n t i o n s  have 

t ended  t o  c o n c e a l  major  non-sequences i n  p r e v i o u s l y  produced c o r r e l a t i o n  c h a r t s  

comparing t h e  P o r t l a n d i a n  s t a n d a r d  w i t h  o t h e r  B o r e a l  s e c t i o n s .  I would l i k e  

t o  o u t l i n e  t h e  c h a r a c t e r i s t i c  f a u n a s  o f  t h e  t y p e  P o r t l a n d i a n  s e c t i o n s  and 

t h e n  examine what p o i n t s  o f  f a u n a l  s i m i l a r i t y  and p r e c i s e  c o r r e l a t i o n  can  

be d e r i v e d  w i t h  Greenland and t h e  USSR. F i g u r e  1 h e r e i n  shows t h e  e q u i v a l e n c e  

o f  zones  i n  t h e  l a t e  Kimmeridgian - b a s a l  Ryazanian i n t e r v a l  i n  N.W.  Europe 

and t h e  Volga Bas in .  

The P o r t l a n d i a n  i s  h e r e  used f o r  a l l  post-Kimmeridgian J u r a s s i c  s t r a t a  ( i . e .  

a l b a n i - l a m p l u g h i  z o n e s )  f o l l o w i n g  i ts  r e d e f i n i t i o n  (Wimbledon & Cope 1978, 

Wimbledon 1980) .  It is c l e a r  t h a t  t h e  topmost  p a r t  of  t h e  s t a g e  i n  t h i s  way 

d e f i n e d  o v e r l a p s - w i t h  t h e  B e r r i a s i a n ,  a s  does  t h e  Russ ian Volgian.  The 

z o n a t i o n  of t h e  s t a g e  i s  h e r e  r e f i n e d ,  and f u r t h e r  f a u n a l  s u b d i v i s i o n s  a r e  

d e s c r i b e d .  

ZONES AND FAUNAL ASSEMBLAGES 

No P o r t l a n d i a n  s e c t i o n  h a s  t h u s  f a r  produced a  c o m p l e t e  f a u n a l  s u c c e s s i o n .  

I n  England t h e  Dorse t  s e c t i o n s  a r e  most c o m p l e t e ,  f a u n a l  d e f i c i e n c i e s  b e i n g  

made up by making u s e  o f  r i c h e r  b u t  g e o g r a p h i c a l l y  s e p a r a t e d  f a u n a l  a s semblages  

i n  o t h e r  s o u t h e r n  E n g l i s h  c o u n t i e s  and n o r t h e r n  France .  

The f o l l o w i n g  f a u n a l  a s semblages  c h a r a c t e r l a e  t h e  s t a g e :  

1 )  a l b a n i  Zone - Known o n l y  i n  Dorse t  and t h e  Boulonna i s  (Wimbledon & Cope 

1978, Townson h Wimbledon 1 9 7 9 ) ,  i t  i s  c h a r a c t e r i s e d  i n  Dorse t  by 

P r o g a l b a n i t e s  a l b a n i .  E p i v i r g a t i t e s  n i k i t i n i  and - E. v u l g a r i s  i n  t h e  Massive 

Bed and Emmit H i l l  Mar l s  an& E p i p a l l a s i c e r a s  i n  t h e  Massive Bed. I n  t h e  

Boulonna i s  P r o g a l b a n i t e s  a l b a n i  and r e l a t e d  s p e c i e s  a r e  found i n  t h e  

A s s i s e s  de  C r o l .  I n  a s s o c i a t i o n  w i t h  t h e  d i s t i n c t i v e  small s p e c i e s  of 

t h i s  a s semblage  a r e  found s m a l l  P a v l o v i a  s p p .  and p o o r l y  p r e s e r v e d  

l a r g e r  forms.  

2 g l a u c o l i t h u s  Zone - B e s t  known i n  t h e  r i c h  f a u n a s  o f  t h e  Vale  o f  Wardour 

bu t  o n l y  p a t c h i l y  r e p r e s e f t t e d  i n  t h e  b a s a l  G l a u c o n i t i c  Beds of t h e  n o r t h  

Wi l t sh i re -Buck inghamshi re  o u t c r o p  ( s e e  f i g .  2 ) .  I n  Dorse t  t h e  fauna  i.s 

e a s i l y  observed i n  t h e  e x t e n s i v e  s e c t i o n s  of Cad C l i f f  and Hounstout - 



ENGLAND GORODISHCHE 

F i g u r e  1 .  A compar ison o f  L a t e  

J u r a s s i c  z o n a l  t h i c k n e s s e s  i n  

S o u t h e r n  England w i t h  e q u i v a l e n t  

zone  a t  Gorod i shche  ( V o l g a )  

( t h i c k n e s s  i n  b r a c k e t s  f o r  K a s h p i r )  

S t  Aldhelms Head, i n  t h e  White  Cements tone ,  S t  Albans  Head Marls and lower  

' P a r a l l e l  B a n d s ' ,  b u t  on P o r t l a n d  i t s  presumed d i s t r i b u t i o n  w i t h i n  t h e  West 

Weare S a n d s t o n e  h a s  y e t  t o  be e s t a b l i s h e d .  The f a u n a  is made up a l m o s t e x -  

elusively of G l a u c o l i t h i t e s  s p e c i e s .  I n  t h e  Vale o f  Wardour g i a n t s  l i k e  - G. 

g l a u c o l i t h m  predomina te  t o g e t h e r  w i t h  - G .  a q u a t o r  a n d ' r e l a t e d  midd le  s i z e d  

s p e c i e s .  L e s s  common a r e  a s m a l l e r  (c.300mm, m i c r o c o n c h ? )  as y e t  unnamzd 

s p e c i e s ,  and a v e r y  small, b t p l i c a t e  and c o l l a r e d  s p e c i e s  p e r h a p s  c l o s e t o  

t h e  a d u l t  of ' L y d i s t r a t i t e s ' b i f o r m i s  Buckman ( 1 9 2 5  p l .  605B) ( a s s i g n e d  t o  



E p i v i r g a t i t e s  by Casey 1 9 6 7 ) .  C .  caementarius is t h e  lowest  spec ies  of 

the  assemblage known on t h e  Dorset c o a s t .  

Figure 2 .  A c o r r e l a t i o n  of Por t -  

l and ian  s t r a t a  i n  England and nor th-  

e r n  France. 

3 )  okusensis  Zone - subzone a - Extens ive  c o l l e c t i o n s  made i n  t h e  Vale o f  

Wardour i n  t h e  e a r l y  1970's i n d i c a t e d  t h a t  t h e  fauna o f  t h e  g lauco l i thus  

Zone (Wimbledon 1976, Wimbledon h Cope 1978) was d i s t i n c t .  and never 

occurred with forms l i k e  Crendonites  and Ca lban i t e s  ( t y p i c a l ,  f o r  example, 

of t h e  famous fauna of t h e  Cockly Bed a t  Swindon). However, f u r t h e r  

c o l l e c t i n g  i n  o t h e r  d i s t r i c t s  has  shown t h a t  t h e r e  is  a  degree of over- 

l a p  between t h e s e  faunas .  Thisamixed o r  pas-sage fauna is given erpress ion  

here by t h e  c r e a t i o n  of a  lower okusens is  subzone. 



T h i s  is t h e  l e a s t  w e l l  known o f  t h e  P o r t l a n d  ammonite f a u n a s ,  o c c u r r i n g  

i n  t h e  most i n a c e s s i b l e  p o r t i o n s  o f  t h e  Dorse t  c o a s t a l  c l i f f s  and i n  

t h e  p o o r l y  exposed b a s a l  beds  o f  some i n l a n d  s e c t i o n s :  I ts fauna con- 

s i b t s  o f  l a r g e  and s m a l l  C r e n d o n i t e s  s p p .  (including forms l i k e  - C. p r e g o r e i )  

t h e  v e r y  d i s t i n c t i v e  L y d i s t r a t i t e s  l y d i t i c u s  Buckman ( h o l o t y p e  o n l y ,  

1922, p l .  3538) 'Behemoth' l a p i d e u s  Buck., e v o l u t e  G l a u c o l i t h i t e s  ( e .g .  

G. c f .  a q u a t o r  and G .  c f .  p o l y g y r a l i s )  and small s p e c i e s  l i k e  t h o s e  - - 
a s s i g n e d  above p r o v i s i o n a l l y  t o  ' L . '  - bi fo rmus  ( o c c u r r i n g  w i t h  Vaumegal i tes  

i n  t h e  Vale of Wardour) .  With G l a u c o l i t h i t e s a n d  e a r l y c r e n d o n i t e s  t h e r e  

a r e  l a r g e r ,  e v o l u t e ,  s t r o n g l y  r i b b e d  b i p l i c a t e  - t r i p l i c a t e  pav lov id  t y p e s ,  

which p redomina te  i n  t h ~ u p p e r  o k u s e n s i s  Zone and p e r s i s t  i n t o  t h e  

k e r b e r u s  Zone. T h i s  s u b z o n a l  f auna  h a s  been i d e n t i f i e d  from t h e  

G l a u c o n i t i c  Beds of t h e  Wheatley-Milton o u t c r o p  o f  O x f o r d s h i r e ,  i n  t h e  

G l a u c o n i t i c  Beds o f  Swindon where p r e s e r v a t i o n  is v e r y  p o o r ,  and t h e  

T i s b u r y  Member (Main B u i l d i n g  S t o n e  o f  A r k e l l ,  1933) .  I n  D o r s e t  t h e  

d i s t i n c t i o n  o f  t h i s  f a u n a  from t h o s e  above  and below remains  a  problem. 

4 )  o k u s e n s i s  Zone - subzone b  - T h i s  is c h a r a c t e r i s e d  by t h e  r i c h  fauna  

found i n  t h e  Cockly Bed o f  Swindon. C r e n d o n i t e s  s p e c i e s  ( e . g .  -- C .  g o r e i )  

a r e  t h e  most common e lement  i n  t h e  f a u n a .  E v o l u t e .  s t r o n g l y  b i p l i c a t e -  

t r i p l i c a t e  r i b b e d  p a v l o v i d s  (e.g.  - G. o k u s e n s i s  and  ' B . '  - l a p i d e u s )  a r e  

t h e  dominant l a r g e r  f o r m s ,  b u t  even larger B r i a r e i t e s  polymeles  and 

T i t a n i t e s  po lypreon  h e r a l d  t h e  incoming of t h e  g i a n t s  o f  t h e  P o r t l a n d  

Sand. S m a l l e r  f o r m s ,  t h e  presumed microconch e q u i v a l e n t s  o f  l a r g e r  

s p e c i e s ,  i n c l u d e  ' K .  k e r b e r u s '  Buckman (1926 ,  p l .  520 a & b )  and ' G a l b a n i t e s '  - 
mikro loba  Buckman. G l a u c o l i t h l t e s ~ o l y g y r a l i s  i s t h e  las t  r e p r e s e n t a t i v e  

of  t h e  genus .  B e s i d e s  i ts  o c c u r r e n c e  i n  t h e  Cockly Bed, t h e  fauna  is  

well r e p r e s e n t e d  i n  t h e  d o l o m i t e s  of t h e  topmost  P o r t l a n d  Sand (West 

Weare S a n d s t o n e ) ,  i n  t h e  G l a u c o n i t i c  Beds - Aylesbury  Limestone of 

Buckinghamshire  and i n  t h e  Lower Gres d e s  Oies o f  t h e  Boulonna i s  whence 

came t h e  h o l o t y p e  o f  C .  g o r e i  ( S a l f i e l d ) .  T h i s  ammonite a s semblage ,  -- 
and p o s s i b l y  t h a t  of  t h e  k e r b e r u s  Zone ( s u b z 0 n e . a ) .  i s  t h e  f a u n a  d e s -  

c r i b e d  as t h e  ' g i g a n t e u s l o p p r e s s u s  f a u n a '  of e a s t e r n  England (Casey 

1973) ( s e e  be low) .  There  i t  would a p p e a r  t h a t ' l a t e  Kimmeridgian and 

P o r t l a n d i a n  times a r e  m o s t l y  r e p r e s e n t e d  by a  h i a t u s  t e r m i n a t e d  

f i n a l l y  by t h e  broken d e p o s i t i o n  of t h e  p r i m i t i v u s - l a m p l u g h i  Zones. 

Casey ' s  ( 1977) r e c o r d  o f  ~ ~ i l a u 2 i t e s  from t h e  F o r d i n g t o n  b o r e h o l e  is 

i n t e r e s t i n g ,  b u t  t h e  specimen f i g u r e d  c a n  n o t  be r e l a t e d  t o  a r e l i a b l e  

s t r a t i g r a p h y .  Its r e l a t i o n  t o  o t h e r  ammonite f i n d s  is l a r g e l y  c o n j e c t u r a l  



s i n c e  i t  c a n  o n l y  be b r o a d l y  a s s i g n e d  t o  t h e  S p i i s b y  'Basement Beds '  

If t h e  s p e c i e s  i s  t r u l y  a s s o c i a t e d  w i t h  t h e  P o r t l a n d  fauna  t y p i c a l  of 

t h e  s o - c a l l e d  ' o p p r e s s u s  Zone! i n  L i n c o l n s h i r e  t h e n  i t  may g i v e  a  u s e f u l  

i n d i c a t i o n  o f  t h e  e q u i v a l e n c e  o f  a g e n u i n e  o k u s e n s i s ( - k e r b e r u s  Zone) 

f auna  t h e r e  w i t h  t h e  v o g u l i c u s  Zones o f  Greenland and S i b e r i a  ( s e e  

Greenland c o r r b l a t i o n  be low) .  If t h e  basement beds  o f  L i n c o l n s h i r e  

w i t h  E p i l a u g i t e s  a r e  o f  upper  o k u s e n s i s  Zone a g e  t h i s  would f a l l  i n t o  

l i n e  w i t h  t h e  c o r r e l a t i o n  o f  g r o e n l a n d i c u s - a n g u i n u s  Zone C r e n d o n i t e s  i n  

Greenland w i t h  t h o s e  o f  t h e  lower  o k u s e n s i s  Zone i n  England ( s e e  be low) .  - 
5 )  k e r b e r u s  Zone - subzone a  - This  f a u n a  shows a  g r e a t  d i v e r s i t y  of g i a n t  

T i t a n i t e s  and t h e s e  ( w i t h  t h o s e  o f  subzone  b ,  s e e  below) a r e  t h e  s p e c i e s  

which have most o f t e n  been r e c o r d e d  and c o l l e c t e d  i n  t h e  p a s t .  Buckman 

d e s c r i b e d  them u n d e r - a  m u l t i p l i c i t y  o f  names, r e f l e c t i n g  t h e  v a r i a b i l i t y  

o f  t h e  genus .  S p e c i e s  i n c l u d e  - T. g i g a n t e u s  (Sowerby) ,  - T. b o n o n i e n s i s  

( d e  L o r i o l )  - T. pseudog igas  ( B l a k e ) ,  T. t i t a n  Buck. t h e  f irst  t h r e e  have -- 
played  a  major  p a r t  i n  t h e  g e n e r a l  c o n f u s i o n  which h a s  t y p i f i e d  P o r t l a n d i a n  

s t r a t i g r a p h y  i n  y e a r s  gone by. Ammonites g i g a n t e u s  Sowerby, a name 

a p p l i e d  t o  any  P o r t l a n d  S t o n e  ammonite b u t  l a t t e r l y  more p a r t i c u l a r l y  

t o  t h e  P o r t l a n d  F r e e s t o n e  g i a n t s ,  was o r i g i n a l l y  based on a t y p e  s e r i e s  

which a p p a r e n t l y  s t r a d d l e d  t h r e e  zones  ( g l a u c o l i t ~ s - k e r b e r u s ) .  How- 

e v e r ,  it is now r e s t r i c t e d  t o  forms i n  t h e  k e r b e r u s  Zone (Buckman 1923- 

30,  Wimbledon & Cope 1 9 7 8 ) .  T. b o n o n i e n s i s  i s ,  a g a i n ,  a name t h a t  h a s  

been used i n d i s c r i m i n a t e l y  by p a s t  a u t h o r s ,  and used  wrongly  as a n  i n d e x  

f o r  t h e  F r e e s t o n e  ' S e r i e s '  b y ' ~ a 1 f e l d  ( 1 9 1 4 ) .  I n  t h e  Boulonna i s  

(Middle  Gr&s d e s  O i e s ) ,  a s  i n  Dorse t  ( B a s a l  S h e l l  B e d ) ,  t h e  s p e c i e s  is 

a s s o c i a t e d  w i t h  o t h e r  T i t a n i t e s  and G a l b a n i t e s  s p p .  T. pseudog igas  - 
( B l a k e ) .  w i t h  i ts  ex t reme  whor l  i n f l a t i o n ,  i s  t h e  s p e c i e s  which l e d  

d l O r b i g n y  t o  c o n f u s e  E n g l i s h  P o r t l a n d  S t o n e  ammonites w i t h  mid- 

Kimmeridgian G r a v e s i a ,  and a l l  t h e  c o n s e q u e n t  c o n f u s i o n  amongst c o n t i n e n t a l  

workers  o v e r  stage nomenc la tu re .  With T i t a n i t e s  o c c u r  B r i a r e i t e s  polymeles  

and smaller ( c .  300mm) G a l b a n i t e s  (e.g. C. g a l b a n u s  and G. f o r t i c o s t a )  - - 
and remnan ts  o f  t h e  c o a r s e l y  r i b b e d  s p e c i e s  o f  t h e  o k u s e n s i s  Zone i n  

t h e  form o f  G a l b a n i t e s  z e t a  (Buckman). Dominant and d i s t i n c t i v e  small 
-, 

s p e c i e s  a r e :  K e r b e r i t e s  k e r b e r u s  Buck. ,  K e r b e r i t e s  audax (Buckman) and 

' G a l b a n i t e s '  mikro loba  Buckman and t h e  l a s t  C r e d o n i t e s ,  C. g o r e i  S a l f s l d  -- 
( = C .  - l e p t o l o b a t u s  Buckman) and larger C r e n d o n i t e s  ~ p p .  The k e r b e r u s  

zone-subzone ( a )  f a u n a s  a r e  b e s t  known i n  D o r s e t ,  from t h e  abundant  

spec imens  o f  t h e  Basa l  S h e l l  Bed on P o r t l a n d  and i n  t h e  'West Mainland '  



i n  p a r t i c u l a r ,  and i n  Buckinghamshire ,  , d h r e  Sucxnan o o ~ a i - : + ?  t h e  

m a j o r i t y  o f  t h e  specimens  h e  f i g u r e d  i n  Type Ammonites. 

6 )  k e r b e r u s  Zone - subzone b  - With t h e  d i s a p p e a r a n c e  o f  Crendon i tes  

s p e c i e s  and o t h e r  s m a l l e r  forms l i k e  K .  k e r b e r u s  t h e  fauna  o f  subzone b  - 
is dominated by s p e c i e s  of T i t a n i t e s  and G a l b a n i t e s ,  bu t  wi th  l e s s  

d i v e r s i t y  i n  t h e  assemblage  t h a n  below. B.  p o l y m e l e s , p e r s i s t s  i n  t h e  - 
lower  p a r t  o f  t h e  subzone.  With t h e  f a l l i n g - o f f  i n  numbers T i t a n i t e s  

is reduced  t o  T. t i t a n ,  T. c f .  t r o p h o n ,  T. g i g a n t e u s  ( i n  t h e  lower p a r t )  -- - - 
and a c o a r s e l y  r i b b e d  s p e c i e s ,  - T. g l o t t o d e s ,  makes i ts  f i rs t  a p p e a r a n c e s  

G a l b a n i t e s  g a l b a n u s  and G .  f o r t i c o s t i  S:Li! -:,-riisi i n t o  a t  l;ist t h e  - P - 

lower  p a r t  of t h e  subzone ,  a s  does  K .  audax.  T h i s  a s semblage  i s  common -- 
i n  t h e  Upper Cher ty  Beds o f  D o r s e t ,  e s p e c i a l l y  on P o r t l a n d ,  i n  t h e  Creamy 

Limestones  o f  O x f o r d s h i r e  and Buckinghamshire ( e . g .  Long Crendon) ,  and 

I n  t h e  Wockley Member ( ' R a g s t o n e s '  and 'Chalky S e r i e s ' )  of Cnicksgrove 

and Chilmark i n  t h e  Vale  o f  Wardour (Wimbledon 1 9 7 6 ) .  I n  t h e  I s l e  o f  

Purbeck t h e  f a u n a  e x t e n d s  a p p a r e n t l y  up t o  t h e  'House Cap1 i n  t h e  F r e e s t o n e  

Member, and p o s s i b l y  even h i g h e r .  

7 )  a n g u i f o r m i s  Zone - T h i s  f auna1  assemblage  c o n t a i n s  t h e  l a r g e s t  ( c .  900mm), 

most d e n s e l y  r i b b e d  and a p a r e n t l y  l a s t  T i t a n i t e s .  PreviousLy t h e  fauna 

was used  t o  c h a r a c t e r i s e  a  g i g a n t e u s  Zone ( = ' F r e e s t o n e  S e r i e s l ) ( S a l f e l d  

1913, A r k e l l  1933 e t c  Casey 1963, 1973 and o t h e r s )  b u t  a s  s e e n  above 

t h e  g i g a n t e u s  f a u n a  is t h a t  o f  t h e  k e r b e r u s  Zone ( s e e  Wimbledon h Cope 

1978) .  T h i s  a s semblage  i s  l i m i t e d  i n  compar ison t o  t h o s e  of t h e  p re -  

c e d i n g  zones .  It i n c l u d e s  o n l y  T i t a n i t e s  a n g u i f o r m i s  Wimbledon and 

one  o r  two o t h e r  s p e c i e s  o f  s i m i l a r ,  i n f l a t e d ,  d e n s e l y - r i b b e d  g i a n t s ,  

w i t h  a small (mic roconch?)  s p e c i e s ,  300-400mm i n  d i a m e t e r  ( e . g .  GSM 

74321) .  C o a r s e r  r i b b e d ,  l e s s  i n f l a t e d  t y p e s  similar t o  T. t i t a n  appear  -- 
t o  p e r s i s t ,  from f i n d s  i n  t h e  T i t a n i t e s  Bed - Shrimp Bed i n  e a s t  Dorse t .  

The a n g u i f o r m i s  f a u n a  is  r e s t r i c t e d  t o  Dorse t  where i t  i s  s e e n  t o  t h e  

t o p  o f  t h e  P o r t l a n d  Beds.  ~ l s e w h e r e  i n  s o u t h e r n  England and i n  n o r t h e r n  

F r a n c e ,  Purbeck d e p o s i t i o n  commenced p r i o r  t o  a n g u i f o r m i s  Zone t i m e s  

(Wimbledon h Hunt 1982) .  I n  D o r s e t ,  t h e  fauna  is b e s t  known from t h e  

o o l i t e s ,  Roach, Curf and Base Bed Roach of t h e  I s l e  o f  P o r t l a n d .  The 

ammonite f a u n a  o f  b a s a l  Shrimp Bed and t h e  T i t a n i t e s  Bed o f  t h e  I s l e  o f  

Purbeck d o e s  i n c l u d e  some very  d e n s e l y  r i b b e d  forms l i k e  T. a n g u i f o r m i s  - 
b u t  a l s o  s p e c i e s  more t y p i c a l  o f  t h e  Cher ty  Beds o f  P o r t l a n d  l i k e  T. t i t a n ,  -- 
p e r h a p s  i n d i c a t i n g  a n  i n t e r m e d i a t e  f auna  between t h e  k e r b e r u s  ( subzone  b )  

and a n g u i f o r m i s  a s s e m b l a g e s ,  r a t h e r  t h a n  t h e  p r e c i s e  e q u i v a l e n t s  of t h e  



P o r t l a n d  I s l e  F r e e s t o n e  f a u n a .  The anomalous ( l n  t h e  s e n s e  t h a t  i t  

c o n s i s t s  f o r  t h e  most p a r t  o f  i n n e r  w h o r l s )  ' o ~ ~ r e s s u s  Zone' f a u n a  

(Casey 1973) is n o t  h e r e  r e g a r d e d  a s  any more t h a n  a n  a s s o r t m e n t  o f  un- 

a s s i g n e d  and p e r h a p s  u n a s s i g n a b l e  i n n e r  whor l s  o f  larger T i t a n i t e s .  The 

r e s t r i c t i o n  o f  t h i s  ' f a u n a '  t o  a n  i m p e r s i s t e n t  h o r i z o n  ( u p p e r  Shrimp 

Bed) i n  a  g e o g r a p h i c a l l y  r e s t r i c t e d  area makes i t  o f  l i t t l e  z o n a l  use .  

The ' f a u n a '  is n o t  known west o r  east o f  S t  Aldhelms Head. The 'oppressus  

Zone ' ,  and t h e  f a u n a  i t  i s  supposed t o  c o n t a i n  b o t h  i n  D o r s e t  and i n  

e a s t e r n  England 1s f r a u g h t  w i t h  s u c h  c o n f u s i o n  t h a t  i ts  u s e  is n o t  con- 

t i n u e d  h e r e l n .  

Casey h a s  f i g u r e d  a specimen o f  ' P a r a c r a s p e d i t e s '  (1973  p l .  1 ,  f ig .  4 )  

from Gorodishche.  T h i s  specimen and o t h e r s  from t h e  same l o c a l i t y  

c o l l e c t e d  by Casey,  now i n  t h e  G e o l o g i c a l  Survey Museum (London) ,  have  

a t y p i c a l l y  f e e b l e  r i b b i n g  f o r  a  P o r t l a n d  Beds ammonite and I f e e l  b e a r  

l i t t l e  r e semblance  t o  o t h e r  spec imens  f i g u r e d  under  t h e  same name by t h a t  

a u t h o r  ( p l a t e  1 ,  f i g s .  1 ,  2 7 3,  p l a t e  6 ,  f i g .  1 ) .  I b e l i e v e  t h e  specimens  - 
f i g u r e d  i n c l u d e  a t  l e a s t  t h r e e  d i s t i n c t  and n o t  c l o s e l y  r e l a t e d  s p € c i e s .  

The e q u a t i o n  o f  t h i s  m i x t u r e  o f  fo rms  w i t h  s u c h  a n o n d e s c r i p t  ammonite 

a s  t h e  Gorodishche s p e c i e s  i s  a d u b i o u s  p r o p o s i t i o n .  The fauna of t h e  

' o p p r e s s u s  Zone' i n  e a s t e r n  England is r a t h e r  d i f f e r e n t  t o  t h a t  i n  t h e  

upper  Shrimp Bed. The s t r a t i g r a p h y  of t h e  b a s a l  Spilby-Sandringham beds  

is p r o b l e m a t i c ,  because  s o  much of t h e .  f a u n a 1  m a t e r i a l ,  i n c l u d i n g  ammo- 

n i t e s ,  is found ex s i t u  i n  g l a c i a l  e r r a t i c s .  However, t h e r e  d o e s  a p p e a r  -- 
t o  be a  c o n s i s t e n t  ammonite a s semblage  made up o f  T i t a n i t e s  s p p . ,  

G a l b a n i t e s .  C r e n d o n i t e s  and p o s s i b l e  K e r b e r i t e s .  The p r e s e n c e  of t h i s  

fauna i n  t h e s e  beds ,  however,  o n l y  a l l o w s  c o r r e l a t i o n  w i t h  t h e  o k u s e n s i s  

( o r  k e r b e r u s )  Zone o f  D o r s e t  e t c ,  i .e .  i n  t h e  P o r t l a n d  s e c t i o n ,  t h e  top-  

most P o r t l a n d  Sand o r  b a s a l  P o r t l a n d  S t o n e ,  b u t  no h i g h e r .  The comparison 

of t h e s e  ' o p p r e s s u s  Zone1 f a u n a s  I i n t e n d  t o  d e s c r i b e  i n  a s e p a r a t e  

p u b l i c a t i o n ,  b u t  from t h e  above  o u t l i n e I w o u l d s u g g e s t  t h a t t h i s  f a u n a i s  i n  

f a c t  two f a u n a s  o f  two q u i t e  d i s t i n c t  ages i n  t h e  w i d e l y  s e p a r a t e d  

a r e a s  where Casey f i r s t  d e s c r i b e d  i t .  . 
1 0 )  p r i m i t i v u s  - l amplugh i  Zones - Descr ibed  by Casey (1973)  t h e s e  

Zones have  no non-c rasped i t id . . f auna  p e r s i s t i n g  f rom e a r l i e r  Zones ( i . e .  

p a v l o v i d s ) ;  a  g a p  i s  t h e r e f o r e  i n f e r r e d  between t h e  p r i m i t i v u s  and 

a n g u i f o r m i s  Zones. 



CORRELATIONS WITH THE USSR 

The t y p e  Volg ian  t o t a l s  no more t h a n  24 m e t r e s  ( 7 . l m  l o w e r ,  12.95 m i d d l e  and 

4.2m upper  V o l g i a n )  a t  Gorod i shche  and K a s h p i r  on t h e  Volga ,  e q u i v a l e n t  t o  

338 m e t r e s  o f  Upper Kimmeridgian and P o r t l a n d i a n  s t ra ta  i n  D o r s e t  ( s e e  f i g . 1 )  

The c o r r e l a t i o n  o f  t h e  R u s s i a n  p a v l o v i  s u b z o n e  w i t h  t h e  p a l l a s i o i d e s  Zone h a s  

been w e l l  a t t e s t e d  by p r e v i o u s  a u t h o r s .  The v i r g a t u s  Zone may e q u a t e  w i t h  

t h e  f i t t o n i z o n e  (see Zeiss 1983) .  The f u l g e n s - n o d i g e r  Zones are h e r e  c o r r e -  

l a t e d  w i t h  t h e  p r i m i t i v u s - l a m p l u g h i  Zones f o l l o w i n g  Casey ( 1 9 7 3 ) .  The problem- 

a t l c  p a r t  of  t h e  R u s s i a n  V o l g i a n  s e q u e n c e  is t h e  n i k i t i n i  Zone and  t h e  

c o r r e l a t i o n  of i t s  f a u n a s  w i t h  t h o s e  of w e s t e r n  Europe.  The E p i v i r g a t i t e s  

f a u n a  of t h e  a l b a n i  Zone s t r o n g l y  s u g g e s t  e q u i v a l e n c e  o f  t h a t  Zone w i t h  t h e  

n i k i t i n i  Zone ( s e e  Wimbledon 1980). 

F i g u r e  3. A compar i son  of Upper 
Kimmeridgian-Portlandian ammoni te .  
z o n e s  i n  Eng land ,  Green land  and t h e  
R u s s i a n  P l a t f o r m .  
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C;sry ! ; 9 6 7 )  both d i s p u t e d  M i k h a i l o v ' s  u s e  o f  E n g l i s h  ge!:eric r.:r;s ;c; ;G::;%? 

o u t  t h e  i n c o m p l e t e  n a t u r e  o f  t h e  Volg ian .  L a t e r  (1973)  he s u g g e s t e d  t h e  

Volgian was l e s s  i n c o m p l e t e t h a n  h e  had p r e v i o u s l y  i n f e r r e d  and s t a t e d  t h a t  

most of  t h e  m i s s i n g  w e s t e r n  European s t r a t a  c o u l d  be equa ted  t o  a  p re -  

n i k i t i n i  Zone h i a t u s .  Callomon (Callomon & B i r k e l u n d  1982 p. 366)  f o l l o w s  

Casey i n  t r y i n g  t o  e q u a t e  some o f  t h e  n i k i t i n i  Zone ammonites w i t h  P o r t l a n d  

S t o n e  s p e c i e s .  The q u e s t i o n  r e m a i n s ;  how can  t h e  n i k i t i n i  Zone, o n l y  0.5m 

t h i c k  a t  Moscow. 0.6m a t  Kashp i r  and 0 . 3 5 1 ~  a t  Gorod i shche ,  be s i m u l t a n e o u s l y  

e q u a t a b l e  w i t h  t h e  a l b a n i  and w i t h  some P o r t l a n d  S t o n e  f a u n a  ( k e r b e r u s -  

' a p p r e s s u s '  Zone)?  

If we t u r n  t o  t h e  summary o f  Mesezhnikov ( 1983 )  we f i n d  a s  f o l l o w s :  t h e r e  a r e  

a p p a r e n t l y  v a r i a t i o n s  i n  t h e  ammonite a s s e m b l a g e s  w i t h i n  t h e  zone ;  

Lomonossovel la ,  E. l a h u s e n i  and E. b i p l i c i f o r m i s  o c c u r  a t  Moscow, a t  Kashp i r  - - 
E. n i k i t i n i  p r e d o m i n a t e s ,  w h i l e  a t  Gorod i shche  E. b i p l i c i f o r m i s  and - - 
' P a r a c r a s p e d i t e s '  o c c u r .  Thus ,  E. n i k i t i n i  and r a r e  Lomonossovella o c c u r  - 
below and E. b i p l i c i f o r m i s ,  P a r a c r a s p e d i t e s  and abundan t  Lomonossovella above.  - 
Mesezhnikov s t a t e s  t h a t  E. n i k i t i n i  o c c u r s  i n  both  a s s e m b l a g e s ;  t h u s  both  - 
c o n t a i n  t h a t  s p e c i e s  and Lomonossovel la  s p p . .  and t h e r e  is fauna1  c o n t i n u i t y .  

It is d i f f i c u l t  t o  r e c o n c i l e  t h i s  s t a t e  of a f f a i r s  w i t h  t h e  s i m u l t a n e o u s  

c o r r e l a t i o n  by some a u t h o r s  o f  n i k i t i n i  Zone E p i v i r g a t i t e s  w i t h  E p i v i r g a t i t e s  

spp .  i n  t h e  a l b a n i  Zone,  and n i k i t i n i  Zone Lomonossovel la  s p p .  w i t h  t h e  some- 

what s i m i l a r  K e r b e r i t e s ,  two zones  o r  more h i g h e r  i n  t h e  E n g l i s h  sequence .  

S p a t h ,  many y e a r s  a g o ,  r e c o g n i s e d  E p i v i r g a t i t e s  i n  B r i t a i n ,  a s  i s  ev idenced  by 

h i s  n o t e s  on spec imens  i n  B r i t i s h  museums. Casey (1967)  reviewed t h e  impor- 

t a n c e  of f i n d s  o f  t h e  genus  and Nimbledon & dope (1978)  p l a c e d  i t  i n  t h e  

a l b a n i  Zone f a u n a s  of D o r s e t .  E p i p a l l a s i c e r a s  and p o o r l y  p r e s e r v e d  

E p i v i r g a t i t e s  a r e  a l s o  found i n  the A s s i s e s d e  C r o i  of  t h e  French c o a s t  from 

t h e  e v i d e n c e  o f  more r e c e n t  c o l l e c t i n g .  T h i s  c o r r e l a t i o n  t h e r e f o r e  seems 

i r r e f u t a b l e .  Examinat ion o f  t h e  s u g g e s t e d  e q u i v a l e n c e  o f  Lomonossovella and 

' K e r b e r i t e s '  mosquensis  Mikhai lov w i t h  E n g l i s h  K e r b e r i t e s  becomes more n e c e s s a r y  

a s  a  consequence.  I w i l l  t h e r e f o r e  compare t h e s e  s p e c i e s .  Lomonossovella 

l o m o n o s m v i , L . m i c h a l s k i i a n d  L. b l a k e i  a l l  have s h e l l  whor l  s h a p e s  which d i f f e r  - - 
c o n s i d e r a b l y  fromK. k e r b e r u s  Blqck.. I n  Lomonossavel la  spec imens  l a r g e r  t h a n  - 
20mm t h e  p e r c e n t a g e  r a t i o s  of u m b i l i c a l  d i a m e t e r  : d i a m e t e r  o v e r l a p s  t h e  range  

f o r  K .  k e r b e r u s .  S i m i l a r l y  t h e r e  i s  p a r t i a l  o v e r l a p  i n  t h e  whorl  h e i g h t ;  



diameter ratio of the three species with the upper end of K. kerberus' range. - 
When, however, whorl width as a percentage of diameteris examined, the greatest 

difference is apparent. The Volgian species have a much wider and deeper im- 

pressed area, and whorl width: diameter ratios far in excess of any English 

specimen (4-12% more than the highest English figure). Also the distinctive 

high ratio of secondary to primary ribs in K. kerberus is not seen in the 

Lomonossovella species. A typical specimen of - K. kerberus (A. triplicatus - 
Blake 1880, refigured Spath 1936, pl. 16, fig. 2) of comparable size to the 

Lomonossovella holotypes shows a secondary to primary rib ratio (with 16 

primary ribs) of 3.6:1. K. kerberus specimens up to 50mm have a ratio which - 
is always above 3:l and often reaches 4:1. This compares with a Lomonossovella 

maximum of 2.8:l. (See Ivanov (1979)for Lomonossovella measurements). 

Kerberites mosquensis does have a set of shell proportions close to K. kerberus 

although its whorl height as a percentage of diameter is significantly greater 

than the English species. K. mosquensis has cruder ribbing than that found - 
in - K. kerberus, lacking the spaced, regular strong ribbing of that species, 

while its secondary:primary rib ratio is only 2.8:1, again, well below any 

comparably sized K. kerberus (see above). - 

My conclusion would be that Lomonossovella and 'Kerberites' mosquensis are 

Pavlovia derivatives. but not closely allied to Portland Stone species. Their 

stratigraphic association with Epivirgatites makes it difficult to correlate 

the nikitini Zone fauna on the Russian Platform with any part of the Dorset 

succession but the lower half of the Portland Sand (albani Zone). 

The only outstanding problem of correlation between the Volga and Englanq then, 

remains the 'oppressus~Zonef. As indicated above, there appears little in 

common between the oppressus Zone faunas in southern and eastern England. 

The Gorodishche specimen figured as a Paracraspedites (Casey 1973, pl. 1 ,  

fig. 4) is dealt with in the relevant part of the description of English 

faunas. I do not believe that the weakly ribbed individual illustrated by 

Casey bears any more than a passing resemblance to the British species with 

which it has been compared. As I have stated, Casey's comparison appears to 

have been simultaneously with ammonites from different fauna1 horizons, .. 
possibly spanning two or ttiree zones. 

The persistent habit of authors in equating mod-ern western European and 



S o v i e t  zones  on a  one t o  one b a s i s  ( e . g  Mesezhnikov 1983, f ig .  17)  h a s  t h e  

e f f e c t  o f  c o n c e a l i n g  major  c o r r e l a t i v e  d i s c r e p a n c i e s .  F romthe  a c c o u n t  g i v e n  

above ,  I would c o n c l u d e  t h a t  most  o f  t h e  midd le  P o r t l a n d  Beds sequence  

(glaucolithus-anguiformis Zones)  f i n d s  no e q u i v a l e n t  on t h e  Russ ian  P l a t f o r m  

( s e e  f i g .  1 & 3) .  

The ' C r e n d o n i t e s '  o f  w e s t e r n  S i b e r i a  (Zakharov LMesezhnikov 1974) have  been 

used t o  c o r r e l a t e  midd le  V o l g i a n  s e d i m e n t s  t h e r e  w i t h  C r e n d o n i t e s  h o r i z o n s  i n  

Greenland and t h e  o k u s e n s i s  Zone of Eng land .  (Mesezhnikov 1982, Zeiss 1983).  

The S i b e r i a n  forms a r e  s m a l l ,  s eeming ly  m a t u r e  s p e c i e s  t y p i f i e d  by dominant 

b i p l i c a t e  r i b b i n g .  f a d i n g  on t h e  l a t e r  p a r t  of  t h e  r a p i d l y  expand ing  body- 

chamber. Such a d e s c r i p t i o n  d o e s  n o t  a c c o r d  w i t h  t h e  d i a g n o s i s  f o r  a  t y p i c a l  

C r e n d o n i t e s  ( e .g .  C. g o r e i  S a l f i e l d )  which is much l a r g e r ,  and h a s  f r e q u e n t  -- 
s i m p l e  r i b s  and c o n s t r i c t i o n  when m a t u r e .  A c c o r d i n g l y ,  - C. s u b l e s l i e  i s  n o t  

h e r e  t a k e n  t o  be c o n g e n e r i c  w i t h  t r u e  C r e n d o n i t e s  fr0.n t h e  Gres d e s  Oies  o f  

Boulogne,  B a s a l  S h e l l  Bed o r  Cockly Bed o f  England.  However, r a r e  spec imens ,  

s i m i l a r  t o  C. s u b l e s l i e  have been c o l l e c t e d  by t h e  a u t h o r  from t h e  g l a u c o l i t h u s  

Zone and b a s a l  o k u s e n s i s  Zone i n  W i l t s h i r e .  These a r e  a s  y e t  p o o r l y  known 

and a w a i t  f u r t h e r  s t u d y .  

CORRELATIONS WITH GREENLAND 

By compar ison w i t h  England,  t h e r e  is a v e r y  l a r g e  b r e a k  i n  Greenland between 

l a t e  Kimmeridgian-lower P o r t l a n d i a n  l e v e l s  and l a t e  P o r t l a n d i a n  remnan ts ,  t h e  

l a t t e r  p e r h a p s  Only a t t r i b u t a b l e  t o  t h e  p r i m i t i v u s  and l amplugh i  Zones 

(Wimbledon 1980, Callomon and B i r k e l u n d  1982) .  

C o n s i d e r a t i o n  o f  t h e  f a u n a s  40-46 o f  Callomon k B i r k e l u n d  (1982)  s u g g e s t s  

t h a t  t h e y  c o r r e l a t e  w i t h  t h e  P o r t l a n d  Sand f a u n a s  o f  D o r s e t .  E p i p a l l a s i c e r a s  

i n  t h e i r  f a u n a s  40-42 i n v i t e  compar ison w i t h  t h a t  g e n u s  i n  t h e  a l b a n i  Zone 

(Emmit H i l l  Mar l s )  and w i t h  a s  y e t  p o o r l y  known forms i n  t h e  A s s i s e s  de  Croi  

of t h e  Boulonna i s .  Cal lomon's  compar ison (2 c i t  1982 p. 356)  o f  - 
E p i p a l l a s i c e r a s  from f a u n a  41 w i t h  a Boulogne specimen i n  t h e  P e l l a t  C o l l e c t i o n  

must be based on a n  i n c o r r e c t  specimen l a b e l .  The Lower Grks d e s  Oies  does  

n o t  y i e l d  s u c h  m a t e r i a l ,  b u t  i n s t e a d  s p e c i e s  of t h e  o k u s e n s i s  Zone ( s e e  a b o v e ) .  

Callomon a l s o  compares t h e  un ique  specimen o f  Behemoth g r o e n l a r ~ d i c a S p a t h  w i t h  

G l a u c o l i t h i t e s f r o m  t h e m l d - P o r t l a n d  Sand ,  b u t  a c l o s e r  match of t h i s  s p e c i e s  is 



with the extremely evolute (non-glaucolithitid) pavlovids of the okusensis 

Zone. However. its association in Milne Land with a small Pavlovia sp. and 

Dorsoplanites. and its position lower in the sequence than the Crendonites of 

faunas 45-47 contraindicates this correlation. The large pavlovids of the 

lower Portland Sand are very poorly known, and it is probably in that part of 

the Dorset section, if anywhere, that 'B.' - groenlandica and its associated 
fauna should be sought. The small Crendonites of the anguinus Zone (faunas 

45-47) I would correlate with the lower okusensis Zone, This is because the 

Crendonites of Milne Land are comparatively small (a maximum of c. IlOmm), much 

smaller than a typical C. gorei (c. 150mm) from the upper okusensis Zone (or -- 
kerberus Zone), and much smaller than large (macroconch?) individuals of 

190mm max. from this level. Smaller, more crudely ribbed Crendonites are 

found in the uppermost Assises de Croi of France, and in the lower okusensis 

Zone (Glauconitic Beds) of southern English counties (e.g. - C. subgorei Spath 

1936, pl. 9, fig. 5, ,pl. 14, fig. 2). If the Epilaugites .vo.gulicus Zone of 

the Wollaston Foreland and Siberia and the horizons with Epilaugites sp. in 

Lincolnshire are time equivalent then the vogulicus Zone in Greenland may 

be only slightly younger than the Crendonites anguinus Zone and its presumed 

lower okusensis Zone equivalents. 

STAGE NOMENCLATURE 

A standard single stage nomenclature for the uppermost Jurassic may never be 

possible. The base of the Berriasian still awaits definition. I am strongly 

of the oplnion that a dual n~menclat~ure (regardless of whatever names may be 

used) should be retaingd for the Tethyan and Boreal Realms. The latest Jurassic 

ammonite sequence in the Boreal areas of Greenland. Siberia, Russian Platform, 

Poland. Denmark, Norway, Britain and France have a 'community of character' 

which requires expression in separate stage status. The Boreal and Tethyan 

stage schemes may never be accurately dntegratable except in a few geo- 

graphically limited areas. For the purposes of day to day practical corre- 

lation within Realms these odd areas will be of limited relevance. What will 

continue to matter is the usefulness of the zonal schemes applied within a 

Realm. I am not convinced of the desirability of choosing a single stage 

nomenclature (e.g. Tithonian-Berriasian) and applying this universally. The 

chronostratigraphical stages are ana will continue to be recognised and applied 

through the use of a series of biostratigraphic zones. If a proposed universal 

stage name cannot be applied accurately outslde its realm of orlgin it has 



Figure 4. Comparative stage nomen- 

clature across the Jurassic - 
Cretaceous boundary. 

little practical use. 'One certainly cannot define a stage using the constit- 

uent zones of another stage in another realm (see for example Zeiss 1983 fig.1) 

The immediate problems facing us are problems of accurate correlation within 

Realms. I propose adoption of a dual system of stage nomenclature in the 

Tethyan and Boreal Realms, Tithonian-Kimmeridgian and Portlandian-Kimmeridgian 

( W  anglico) respectively, the upper limits of both Portlandian and 

Tithonian to be set when a decision is made on the placing of the base of the 

Berriasian Stage. 
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