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L' - - - ,,L-ogeny of t he  Tolovznz ~ i n i n g  c i s r r i c t ,  e a s t - cen t ro l  kJzsk2 

M. S. Robinson 

The T o l o v k a  n i n i n g . . d i s t r i c t  i s  cen tered  near  t h e  town of Livengood, 

a p p r o x i q t e l y  70 m i l e s  nor thwes t  of F a i r b m k s ,  i n  e a s t - c e n t r a l  Alaska. F igure  1 

i s  a s i m p l i f i e d  g e o l o g i c  map:'of t h e  e r e e  sur rounding  Livengood. 

Bedrock exposed i n  t h e  r e g i o n  i s  dominated by a complexly deformed sequence 

t h a t  ranges  i n  age from Cambrien t o  Cretaceous.  T h i s  sequence, e l though . 
t e c t o n i c e l l y  dismembered, hes  c l o s e  z f f i n i t i e s  t o  rocks of t h e  Se l ryn  Basin and 

' Cass i a r  P l z c f o m  i n  e a s t e r n  and c e n t r a l  Yukon T e r r i t o q ,  Canada (Chapman and 

o t h e r s ,  1980, Robinson and o t h e r s ,  1983, e n k  Tempelman - Klu i t , ,  1964). 

The o l d e s t  rocks  i n  t h e  Livengood a r e a  ( t h e  Grit u n i t )  comprise en i n t e r l a y e r e d  

sequence of rrzroon .and green s l a t e ,  b lack  s l c t e ,  de rk  grey l imes tone ,  v i t r e o u s  
/ .  

q u z r t z i t e  pnl  bimodal q u a r t z  s ends t cne  ( g r i t ) .  The green s l a t e  of t h i s  = n i t  

c o n t z i n s  t h e  Trace f o s s i l  Oldhernia and hes been ass igned  an E a r l y  Cmbr ian  age 

(Churkin 2nd Brzbb, 1965).  S i n i l a r  rocks  i n  t h e  Yukrn T e r r i t o r y  + r e  included i n  

t h e  Grir E n i t  of Gabr i e l se  and o t h e r s  (1973)  in^ a r e  be l i eved  t o  f l o o r  t h e  Sel~-yn 

Basin en2 C a s s i a r  P l a t f o r n  (Tenpelman - K l u i t ,  1981;). Southeas t  of Livengood, 

'rocks o f  t h e  Grit u n i t  a r e  ~ p p a r e n t l y  t h r u s t  over  a Cabro-Ordovician sequence 

of s h e z r e l  volcar . ics  q u a r t z i c e s  znd s l a t e ,  t h z t  a r e  considered K O  be e o u i v t l e n t  

t o  t he  T c s s i l  Creek 1 7 c l c ~ n i c s  i n  t h e  kinice ?joynrzins s>i of 5x1: Ordovician age 

( B u n ~ t z e i . :  1983 ,  znd Ch2pszn 2nd o t h e r s ,  1971).  

Xbcve :he C ~ ~ b r o - O ~ d o ~ i c i i x  sequence i s  s u- i t  of Ordo\-ician t o  S i l u r i a n  age 

c o r p c s e i  of r z r i e g a t e d  cher r  2nd s 'nzlp, g rcy  chei:, d o l o ~ i t i c  l imesrcne  2nd 

=inor  i ~ l s i c  t c f f  2nd greenscone.  Th is  un i ; ,  t h e  Chert t e r r e n e  cf ~ o b i n s o n  and 

o t h e r s  (1SE3) i n c l u d e s  t h e  love: O r c c v i c i ~ z  Livelgood Dcme Chert of  C h z p ~ z ~ ~  znd 
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o t h e r s  (1980) and i s  e q u i v a l e n t  t o  t h e  Road River  F o n n z t i o n  i n  t h e  Yukon 

T e r r i t o r y  (Chapman and o t h e r s ,  1980, Robinson and o t h e r s ,  1983, and Tempelman - 
n u i t ,  1984).  

Next, a r o c k  sequence  dominated by i n t e r l a y e r e d  c l a s t i c  s e d i m e n t s  and gray 

c h e r t  of P a l e o z o i c  a g e  t h a t  may be  e q u i v i l e n t  t o  r o c k s  of t h e  E a r n  Group i n  t h e  

- Yukon (Robinson and o t h e r s ,  1983,  Tempelnan - U u i t ,  1 9 8 4 ) ,  i s  a p p a r e n t l y  

... , . 
t r a n s i t i o n a l  between r o + s * o f  t h e  C h e r t  t e r r a n e  and  a n  o v e r l y i n g  s e q u e n c e  of 

c l a s t i c  t u r b i d i t e s  of Middle  and Upper Devonizn a g e .  - 
-- 
-- A s s o c i a t e d  w i t h  t h e  Devonian sequence  n e a r  Livengood . - i s  a dismembered and 
- 

-- . t e c t o n i c a l l y  mixed mzf i c - c l t r a m a f  i c  complex t h a t  i n c l u d e s  pabbro ,  d i o r i r e ,  and  

. - 

s e r p e n t i n i t e .  

-1 
I-. 

' N o r t h  of Livengood t h e  Rampart Group of X i s s i s s i p p i z n  t o  T r i a s s i c  a g e  i s  
5 -. . -- 
-.+ - . p r e s e n t  and c o n s i s t s  of .a h e t e r o g e n o u s  m i x t u r e  o f  gabbro ,  p i l l o w  b a s a l t ,  

- .- ' d i o r i t e ,  c h e r t ,  c o n g l o m e r a t e ,  s e n d s c o n e ,  cnd  shale (BrosgA end o t h e r s .  1969) .  
,* ,  . -- - 

. The Rampart Group may.be e q u i v a l e n t  t o  t h e  C i r c l e  V o l c a n i c s  o f  e a s t e r n  Alaska 

e n d  i s  j u x t a p o s e d  a g a i n s t  t h e  o l d e r  r o c k s  nezr Livengood s1or.g what i s  p r o b a b l y  
-, 

',L a f a u l t e d  u n c o n f o r m i t y  (Robinson and o t h e r s ,  1983) .  
"- - . 
*--. .- . . 
7,  . .. S o u t h  of Livengood a t h i c k  sequence  of t h i n  bedded ,  i n t e r l a y e r e d  s a n d s t o n e ,  
- -  " -. - * 
,p- 

+z - 
-* 
a. +.- . b h ~ l e  and cong lomera te  of J u r a s s i c  t o  C r e t s c e o u s  z g e , ( H e s o z o i c  f l y s c h  unit o f  

~ z -  - Robinson and o t h e r s ,  1983) u n c o n f o m z b l ~  o r  s c r u c t u r z l l y  o v e r l i e s  r o c k s  of t h e  . 
Devonizn c l a s t i c  u n i t  an?  r o c k s  of t h e  CenSrc-Ordovician u n i t .  

F e l s i c  t o  i n t e n k d i a t e  p l u t o n s  of T e r i i z r y  o r  L a t e  C r e t a c e o u s  age  i n t r u d e  t h e  
\ 

Devonian c l n s t i c  u n i t  n e z r  Livengood and t h e  n e s o z o i c  f l y s c h  s o u t h  of Livengood.  
- - 

Although t e c t o n i c a l l y  Cismembered, d e t e i l e i  m ~ p p i n g  2nd s t r a t i g r z p h i c  
' . 

r e c o n s t r u c t i o n s  i n  t h e  r e g i o n  ( F i g u r e  2 )  s c g g e s t  t h a t  t h e  s t r a t i g r z ~ h i c  

s u c c e s s i o n  f r o a  t h e  C a a b r i a n  t h r o u g h  t h e  Devcn i i n  i s  c o n t i n u o ~ s  and p r o b e b l g  

r e p r e s e n t s  the w e s t e r n  c a n t i n u a t i o n  of i h e  Se l r7-a  L a s i n  i n  A l i s k z  ( ~ o b i n s o n - 2 n d  
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o t h e r s ,  1983,  and Tempelman - K l u i t ,  1984, Robinson,  ,1983, S m i t h ,  1983, 

Bundtzen ,  1983,  and Albanese ,  1983b) ,  t h u s  t h e  m e t a l l o g e n y  of t h e  Livengood a r e a  

ma? 2150 be  s i m i l i a r  t o  t h a t  of t h e  Se lvgn  Bas in .  

Gold p l a c e r  d e p o s i t s  i n  t h e  Livengood a r e a  h a v e  produced o v e r  375,000 ounces 

of go ld  s i n c e  t h e i r  d i s c o v e r y  'in 1914. The n o s t  p r o d u c t i v e  c r e e k s  i n  t h e  a r e a  
0 

5 

a r e  c e n t e r e d  i n  t h e  Money Ko-5 and Amy Dome areas, east of Livengood and on' 

Livengood Creek ,  n o r t h  and w e s t  of t h e  Livengood t o w n s i t e .  Gold l o d e  d e p o s i t s  - 

i n  t h e  Livengood a r e a  c o n s i s t  of s m a l l  gold-znt imony-quar tz  v e i n s  and - 
. m i n e r a l i z e d  f e l s i c  d i k e s  t h a t  i n t r u d e  t h e  3 e s o z o i c  f l y s c h  and Devonian elastic 

u n i t  znd c o n t a i n  g o l d  c o n c e n t r a t i o n s  t h a t  r a g e  from 1 .0  t o  5 -  0 p p ~  (Robinsor, 

- and  o t h e r s ,  1983,  A l l e g r o ,  1984,  2nd Albanese ,  1983a). 
- 7  

Zones of p y r i t i c  mass ive  s u l f i d e  ,=re p r e s e n i  i n  r o c k s  o f  t h e  P z l e o z o i c  c l e s t i c  - 
"-2 w- 

a ~ d  c h e r t  u n i t  (Earn  Group) n o r t h  of Livengood. The z o n e s  c o n t a i n  v e r y  l o r  b a s e  

. . ' metel v e l u e s  however,  t h e i r  p r e s e n c e  s u g g e s c c  a  p e r m i s s i v e  env i ronment  f o r  
-- 
- .  

' 

s ~ g e n e t i c  m e t a l  c o n c e n t r a t i o n s  i n  t h e s e  r o c k s .  
. , 

Xocks of t h e  C h e r t  t e r r a n e  (Road River F o n ~ t i o n )  n o r t h w e s t  o: Livengood, a r e  - . 
t h e  h o s t  t o  s t r a t  abound l i m o n i t i c  c h e r t  b r e c c i a  h o r i z o n s  t h a t  c o n t a t n  g o l d  

- -  . . . 
c o n c e n t r a t i o n  on t h e  o r d e r  of 1 . 0  t o  1 . 3  p?a. The o r i g i n  of t h e s e  m i n e r a l i z e d  

z o r ~ e s  5s unknown, a t  p r e s e n t ;  t h e y  m2y r e p r e s e n t  e i t h e r  e p i g e n e t i c  

t i n ~ r i l L z a t i o n  o r  s y g e n e t i c ,  e x h z l i t i v e  d e > c r i t s  (Robinson and  o t h e r s ,  1983) .  

T e a r  Y t .  S c h u z t k a ,  n o r t h e 2 s t  of L i v e n g o c c ,  r o c k s  o f  t h e  C h e r t  t e r r z n e  c o n t z i n  

z m e s  of ~ z s s i r e  s m i t h s o n i r e  (ZnC03), h o s t e C  i n  s i l i c i f i e d  c a r b o n a t e .  The z i n c  

n i n c r z l i z z t i o n  n a y  r e p r e s e n t  r emobi l i ze t i  ~ ~ i = i r y  s y n g e n e t i c  z i n c  c o n c e n t r z r i o n s  

ir. r o c k s  e q u i v a l e n t  t o  t h e  Rome R i v e r  i ~ r i t l e n  ii. S e l q - n  B z s i n ;  and t h e r e f o r e  . 

c z r r i r r  s i g n i f i c a n t  i m p l i c a t i o n s  concerz i -E  ;he r e g i o n 2 1  m e t a l l o g e n r  znd  m i n e r i l  

p c t e z t i ~ l  of t h e s e  r o c k s .  
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