
30 

ORIGINATION,  DIVERSITY, AND EXTINCTION METRICS ESSENTIAL FOR 

ACEOUS AMMONOIDEA 
ANALYSIS OF MASS B I O T I C  CRISIS EVENTS: AN EXAMPLE FROM CRET- 

COLLOM, C h r i s t o p h e r  J., Department of  Geology, U n i v e r s i t y  of Colorado ,  
Boulder ,  CO 80309, U.S.A.  

T r a d i t i o n a l  mass e x t i n c t i o n  r e s e a r c h  (Raup & Sepkoski ,  1984, 1986) h a s  
predominent ly  c o n c e n t r a t e d  on s t a t i s t i c a l l y  demons t r a t ing  t h a t  i . )  " m a s s  
e x t i n c t i o n  i n t e r v a l s "  are s i g n i f i c a n t l y  above background l e v e l s  of f ami lTa1  
and g e n e r i c  e x t i n c t i o n  i n  terms of e x t i n c t i o n  pe rcen tage ,  e x t i n c t i o n  r a t e ,  
and per - taxon e x t i n c t i o n  rate;  ii.) "mass e x t i n c t i o n  i n t e r v a l s "  o c c u r  on 
a se t  p e r i o d i c i t y  throughout  g e o l o g i c  t i m e ,  which has  been e s t i m a t e d  t o  be  
some 30 MYR i n  d u r a t i o n .  The p u b l i s h e d  l i t e r a t u r e  h a s  g iven  l i t t l e  emphasis  
t o  e q u a l l y  impor t an t  c o n s i d e r a t i o n s  and m e t r i c s  such as  o r i g i n a t i o n  r a t e ,  
s t a n d i n g  d i v e r s i t y ,  and ra te  of g e n e r a t i o n  of new t a x a  DURING mass e x t i n c t i o n  
i n t e r v a l s .  The e x t e n t  t o  which a mass e x t i n c t i o n  a f f e c t s  t h e  r e g i o n a l  o r  
g l o b a l  b i o t a ,  i t ' s  " s e v e r i t y  index" i f  you wish ,  must u l t i m a t e l y  be  
gauged by t a k i n g  i n t o  c o n s i d e r a t i o n  bo th  t h e  number of t a x a  which become 
e x t i n c t  a t  o r  n e a r  t h e  e v e n t  ( s t a g e )  boundary,  and t h e  number of t a x a  which 
are e i t h e r  n o t  a f f e c t e d  a t  a l l  by t h e  e x t i n c t i o n  o r  a c t u a l l y  evolved  during; 
o r  s h o r t l y  b e f o r e l a f t e r  t h e  e x t i n c t i o n  i n t e r v a l .  These e f f e c t s  can be seen  
i n  Cre t aceous  Ammonoidea ( a t  t h e  genus level) ,  and t h e i r  combined usage a l low 
b e t t e r  i n s i g h t  i n t o  p a l e o b i o l o g i c a l  dynamics and r e sponses  t o  mass e x t i n c t i o n  
and i t s  a f f e c t  on t h i s  dominant Molluscan organism.  
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