
66 

ORIGfNAL PACE IS N89 - 2 1  32 4 
OF POOR QUALITY 

THE END-TRIASSIC MASS EXTINCTION EVENT; A. Hallam, Department o f  
G e o l o g i c a l  Sciences, U n i v e r s i t y  o f  Birmingham, Birmingham 815 Z T T ,  UK. 

The er id-Tr iass ic  is t h e  l e a s t  s t u d i e d  o f  t h e  f i v e  major episodes o f  
mass e x t i n c t i o r i  recognised i n  t h e  Pharierozoic, arid t h e  T r i a s s i c - J u r a s s i c  
boundary is r iot  p r e c i s e l y  de f ined i n  most p a r t s  o f  t h e  wor ld,  w i t h  a 
p a u c i t y  o f  good marine s e c t i o n s  arid an i n s u f f i c i e n c y  o f  b i o s t r a t i g r a p h i c a l l y  
v a l u a b l e  f o s s i l s ;  fur thermore t h e  r e c o r d  o f  magnet ic r e v e r s a l s  across  t h e  
boundary is  p o o r l y  known. D e s p i t e  these l i m i t a t i o n s  i t  is  c l e a r  t h a t  t h e r e  
was a s i g n i f i c a n t  episode o f  mass e x t i n c t i o n ,  a f f e c t i n g  many groups, i n  t h e  
l a t e  N o r i a n  - t h e  youngest T r i a s s i c  s tage - and t h e  e x i s t i n g  f a c t s  a r e  
cor is is te r i t  wi th i t  hav ing  taken p l a c e  a t  t h e  very  end o f  t h e  p e r i o d .  The 
b e s t  r e c o r d  g l o b a l l y  comes from mar ine s t r a t a .  There was an almost complete 
t u r n o v e r  o f  ammonites across t h e  T-J boundary, w i t h  perhaps no more thar i  
one genus s u r v i v i n g  ( I ) .  About h a l f  t h e  b i v a l v e  genera arid most o f  t h e  
spec ies  went e x t i n c t  (Z), as d i d  many archaeogastropods, n o t a b l y  t a x a  t h a t  
had been o f  major importarice i n  t h e  Paleozoic .  Many 'Paleozoic-domir iant  ' 
brachiopods a l s o  disappeared, as d i d  t h e  l a s t  o f  t h e  conodonts. There was 
a major  c o l l a p s e  and disappearance o f  t h e  A l p i n e  ca lcareous sponge - 
s c l e r a c t i n i a r i  c o r a l  r e e f  community, w i t h  t h e  sponges b e i n g  e s p e c i a l l y  
s e v e r e l y  a f f e c t e d  ( 3 ) .  Among t e r r e s t r i a l  b i o t a ,  a s i g n i f i c a n t  e x t i n c t i o n  
event i n v o l v i n g  t e t r a p o d s  has been recognised ( 4 ) .  Whi le  t h e  p l a n t  t u r n o v e r  
was l e s s  marked t h e  N o r t h  A t l a n t i c  reg io r i  exper ienced a major change from a 
L e p i d o p t e r i s  t o  a Thaumatopter is f l o r a  a t  o r  very c l o s e  t o  t h e  T-J boundary, 
w i t h  few species i n  commoii ( 5 ) .  

With r e g a r d  t o  p o s s i b l e  er iv i rormer i ta l  events  t h a t  may be p o s t u l a t e d  
t o  account f o r  t h e  e x t i n c t i o i i s ,  t h e r e  is  no eviderice o f  any s i g r i i f i c a r i t  
g l o b a l  change o f  c l i m a t e  a t  t h i s  t ime,  though t h e  p a u c i t y  o f  r e l e v a n t  da ta  
means t h a t  such a p o s s i b i l i t y  caririot be r i g o r o u s l y  d iscounted.  [he 
e x i s t e n c e  o f  t h e  l a r g e  Mariicouagari c r a t e r  1 1 1  Quebec, dated as about l a t e  
o r  end-Tr iass ic ,  has l e d  t o  t h e  suggest ion t h a t  ari impact event might  be 
i m p l i c a t e d  ( 4 ) ,  b u t  so f a r  d e s p i t e  i n t e n s i v e  search 110 u i iequivocal  i r i d i u m  
anomaly or  shocked q u a r t z  has beeri d iscovered i r i  key s e c t i o i i s .  Ori  t h e  
o t h e r  hand t h e r e  is  s t ro r ig  eviderice f o r  s i g n i f i c a n t  mar ine regress io r i  1 1 1  

many p a r t s  o f  t h e  w o r l d  arid, 1 1 1  kurope a t  l e a s t ,  ari e x t e n s i v e  spread o f  
marine anoxic  bot tom water a t  t h e  begir ir i i r ig o f  t h e  J u r a s s i c  ( 2 ) .  I t  is  
proposed t h e r e f o r e  t h a t  t h e  l i k e l i e s t  cause o f  t h e  marine e x t i r i c t i o r i s  is 
severe r e d u c t i o r i  1 1 1  h a b i t a t  area caused e i t h e r  by regress io r i  o f  e p i c o l l t i r l -  
e n t a l  seas, subsequent widespread anoxia dur i r ig  t h e  succeeding t rar isgress ior i ,  
or  a combir iat ior i  o f  t h e  two. L x t i r i c t i o r i s  amorig t h e  t e r r e s t r i a l  b i o t a  a r e  
more d i f f i c u l t  t o  account f o r ,  thouqh they may r e l a t e  t o  a c l i m a t i c  by- 
p roduc t  o f  s e a - l e v e l  chariye, such as i r ic reased seasorial v a r i a t l o r i  o f  
temperature a t  t h e  t ime o f  maximum regress ior i .  The ex ter i t  arid r a p i d i t y  o f  
t h e  s e a - l e v e l  chariges remairis ur icer ta i r i ,  as does t h e  ur ider ly i r iq  cause, b u t  
i t  may be s i g n i f i c a n t  t h a t  t h e  1 r i a s s i c - J u r a s s i c  t r a r i s i t i o r i  is  marked by 
s u b s t a n t i a l  v o l c a n i c i t y  b o t h  ori t h e  N o r t h  A t l a r i t i c  margir is arid i n  southern 
A f r i c a ,  suggest ing  p o s s i b l e  mari t le c o n t r o l .  
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