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INTRODUCTION 

C o n o d o n t s  a r e  a p a t i t i c  m a r i n e  m i c r o f o s s i l s  that c a n  be 
r e l a t i v e l y  e a s i l y  a n d  r a p i d l y  r e c o v e r e d  f r o m  c a r b o n a t e  and  
m e t a c a r b o n a t e  r o c k s  o f  C a m b r i a n  t h r o u g h  Triassic a g e .  They a r e  
v a l u a b l e  b i o c h r o n o l o g i c  i n d i c e s  t h r o u g h o u t  most of  t h e i r  g e o l o g i c  
r a n g e  a n d ,  s i n c e  1 9 7 7 ,  h a v e  a l s o  become i m p o r t a n t  i n d i c e s  o f  
o r g a n i c  m e t a m o r p h i s m  ( E p s t e i n  a n d  o t h e r s ,  1 9 7 7 ;  H a r r i s ,  1 9 7 9 ) .  
C o n o d o n t s  visibly c h a n g e  c o l o r  b e t w e e n  50" a n d  500°C and  a r e  
t h e r e f o r e  u s e f u l  t h e r m a l  i n d i c e s  f o r  a s s e s s i n g  h y d r o c a r b o n  a n d  
m i n e r a l i z a t i o n  p o t e n t i a l .  S e v e r a l  p a p e r s  d e s c r i b e  t h e  o r i g i n ,  
c a l i b r a t i o n ,  a n d  g e o l o g i c  a p p l i c a t i o n s  o f  c o n o d o n t  c o l o r  
a l t e r a t i o n ,  p a r t i c u l a r l y  a s  r e l a t e d  t o  h y d r o c a r b o n  e x p l o r a t i o n  
( E p s t e i n  and  o t h e r s ,  1 9 7 7 ;  H a r r i s < a n d  o t h e r s ,  1 9 7 8 ;  H a r r i s ,  1 9 7 9 ;  
H a r r i s  a n d  o t h e r s ,  1 9 8 0 ;  H a r r i s  a n d  o t h e r s ,  1 9 8 1 ) .  It i s  o n l y  
n e c e s s a r y  t o  r e p e a t  h e r e  t h a t  c o n o d o n t  c o l o r  a l t e r a t i o n  i s  t i m e  
a n d  t e m p e r a t u r e  d e p e n d e n t  a n d  r e s u l t s  c h i e f l y  f r o m  e i t h e r  b u r i a l  
m e t a m o r p h i s m  o r  h e a t  a s s o c i a t e d  w i t h  i n t r u s i v e  i g n e o u s  
a c t i v i t y .  L e s s  commonly ,  c o n o d o n t  c o l o r  a l t e r a t i o n  c a n  a l s o  
r e s u l t  f r o m  c o n t a c t  w i t h  warm s a l i n e  s o l u t i o n s  t h a t  c a n  p r o d u c e  
o x i d a t i o n  o f  o r g a n i c  m a t e r i a l s  a n d  c o r r o s i o n  o f  m i n e r a l s .  

C o l o r  a l t e r a t i o n  i n d e x  ( C A I )  v a l u e s  have  been c o r r e l a t e d  
w i t h  t e m p e r a t u r e  v i a  l a b o r a t o r y  e x p e r i m e n t s ,  b o r e  h o l e s  a n d  o t h e r  
g e o t h e r m o m e t e r s .  T h i s  c o r r e l a t i o n  i s  g i v e n  b e l o w ;  t h e  
t e m p e r a t u r e  r a n g e s  r e p r e s e n t  h e a t i n g  d u r a t i o n s  o f  500 m i l l i o n  t o  
1 m i l l i o n  y e a r s  ( l o w e r  t e m p e r a t u r e  i s  t h e  500 m.y .  v a l u e ) .  
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PURPOSE 

I n  t h e  l a s t  s e v e r a l  y e a r s ,  t h e r e  h a s  b e e n  i n c r e a s i n g  
i n t e r e s t  o n  t h e  p a r t  o f  U.S. G e o l o g i c a l  S u r v e y  g e o l o g i s t s  m a p p i n g  
P a l e o z o i c  a n d  Triassic t e r r a n e s  i n  A l a s k a  t o  c o l l e c t  c o n o d o n t  
s a m p l e s  f o r  b i o s t r a t i g r a p h i c  c o n t r o l .  T h e r e f o r e ,  t h e  c o n o d o n t  
s a m p l e s  f o r  w h i c h  C A I  values a r e  g i v e n  i n  t h i s  r e p o r t  w e r e  n o t  
c o l l e c t e d  s p e c i f i c a l l y  f o r  o r g a n i c  m a t u r a t i o n  s t u d i e s ,  b u t  f o r  
b i o s t r a t i g r a p h i c  and s t r u c t u r a l  i n t e r p r e t a t i o n s .  A s  a  r e s u l t ,  
t h e  d i s t r i b u t i o n  o f  CAI p o i n t s  i s  n o t  r e l a t e d  t o  a n y  strategy f o r  
t h e r m a l  m a t u r a t i o n  a s s e s s m e n t .  

We a r e  r e l e a s i n g  o u r  CAI v a l u e s  f o r  p a r t  o f  t h e  northwest 
B r o o k s  Range  and t h e  s u b s u r f a c e  N a t i o n a l  P e t r o l e u m  Reserve i n  
A l a s k a ,  a t  this t i m e ,  b e c a u s e  this a r e a  i s  of  c u r r e n t  i n t e r e s t  t o  
h y d r o c a r b o n  e x p l o r a t i o n i s t s .  A s  a result we have had inquiries 



from in d u s t r y  concerning any available organic maturation data. 

All samples were collected by U.S. Geological Survey  
geologists, mostly by S .  Curtis, I.F. Ellersieck, C.F. Mayfield, 
and I.L. Tailleur in the course of f i e l d  mapping related to 
exploration of the NPRA (Curtis and others, 1982; Ellersieck and 
others, 1982; M a y f i e l d  and others, 1982). A.G. Harris is solely 
responsible for the  conodont age and thermal evaluations. 
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EXPLANATION OF TABLE NOTATIONS 

(Samples are listed alphabetically by quadrangle name, then 

chronologically by decreasing geologic a g e ,  and lastly by 

increasing l a t i t u d e . )  

* .  Subsurface sample 

Devonian (U) 

Devonian (M-U) 

Devonian (M/U) 

Conodonts indicate a Late 

Devonian age 

Conodonts Indicate a Middle 

through Late Devonian age 

Conodonts indicate a short 

interval across the Middle-Late 

Devonian boundary 

Devonian-Mississippian Conodonts merely i n d i c a t e  a Devon- 

ian through Mississippian a g e  

Devonian-Mississippian (U-L) Conodonts indicate a Late Devonian 

through Early Mississippian a g e  

Devonian/Mississippian (U/L) Conodonts indicate a short inter- 

val across the Late Devonian- 

Early Mississippian boundary 

C A I  Conodont color alteration index 
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Q U A D R A N G L E  
(1:250,000) 

Dl? LONG H T N S .  

SYSTEM (SERIES) 

Mississippian (U) 

Mieeissippfan ( U )  

Miesissippian (U) 

Mississippian 

Miasiseippian 

Hississippian 

Pennsylvanian (L) 

Triassic ( L )  

Triaas1.c ( L )  

Dev.-Permian 

Silurian-Permian 

Silurian-Permian 

Silurian-Permian 

Silurian-Permian 

Silurian-Permian 

Silurian-Permian 

~ i l A r i a n - p e r m i a n  

Silurian-Permian 

Silurian-Permian 

Silurian-Permian 

CAI F I E L D  NO. 



QUADRANGLE 
(1 : 2 5 0 , 0 0 0 )  

DE LONG MTNS. 

SYSTEM ( S E R I E S )  

Silurian-Permian 

Silurian-Permian 

Silurian-Permian 

0rd.-Permian 

0rd.-Permian 

C A I  FIELD NO. 
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QUADRANGLE 
( 1 :250 ,000 )  

H O W A R D  PASS 

SYSTEM (SERIES) 

Silurian-Dev. 

Devonian (u) 

Devonian (u) 

Devonian (u) 

Dev.-Misa. (U-L) 

Dev.-Triassic 

Triassic 

C A I  F I E L D  NO. 
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QUADRANGLE 
( 1 : 2 5 0 , 0 0 0 )  

H I S H E G U K  MTH. 

SYSTEM ( S E R I E S )  

Miss.-Permian (U-L) 

U. Dev. -Permian 

Dev.-Permian 

Silurian-Permian 

Silurian-Permian 

Silurian-Permian 

M. Ord .-Permian 

C A I  FIELD NO. 



QUADRANGLE 
(1:250,000) 

POINT H O P E  

SYSTEM 

Silurian 

Dev.-Mies. 

Miss. 

Miss. 

Miss. 

Hi 8 s .  

Miss. 

Miss. 

Miss. 

Miss. 

Hiss. 

Miss, 

Miss. 

Miss .-Penn. 

0rd.-Tri. 

(SERIES) C A I  FIELD NO. 
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