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GEOLOGIC KLNE MAP OF GRANT GOLD MINE, FAIRBANKS MINING D I S W C T ,  ALASKA 

By T.K. Bundtzen and J.T. Kl ine  

INTRODUCTION 

From December 1980 t o  June  1981, the  a u t h o r s  s p e n t  25 man-days mapping 
underground a t  t h e  Grant  go ld  mine on the  s o u t h e a s t  f l a n k  of Es te r  Dome, 
8 m i l e s  n o r t h e a s t  of F a i r b a n k s  ( p l .  1 ) .  A Brunton compass-tape t r a v e r s e  
augmented by survey  c o n t r o l  p o i n t s  was the  main method of s tudy.  

Explora t ion  and development of the  mine has  been i n t e r m i t t e n t  s i n c e  t h e  
1920s. P r i o r  t o  1950, about  6 ,000 t o n s  of o r e  were s e l e c t i v e l y  mined from t h e  
Irishman v e i n  (Roger Burggra f ,  pers .  commun., 1981). Tr icon ,  Inc., has been 
developing t h e  p r o p e r t y  d u r i n g  t h e  l a s t  s e v e r a l  y e a r s  and now has a  g r a v i t y -  
feed m i l l  f a c i l i t y  t h e r e .  

Two s t r u c t u r a l l y  c o n t r o l l e d  a u r i f e r o u s  v e i n - f a u l t  d e p o s i t s ,  t h e  Ir ishman 
and O'Dea zones ,  a r e  c u r r e n t l y  being eva lua ted  by Tr icon ,  Inc. Other d e p o s i t s  
have been d i scovered  d u r i n g  underground d r i f t i n g ,  d r i l l i n g  programs, and geo- 
p h y s i c a l  i n v e s t i g a t i o n s .  

P r i n c i p a l  underground workings c o n s i s t  of over  2,700 f t of d r i f t s ,  cross-  
c u t s ,  and r a i s e s  on t h e  loo-, 150-, and 200-ft l e v e l s  of t h e  Ir ishman system, 
and the  80-, 120-, and 200-ft  l e v e l s  of t h e  O I D e a  b r e c c i a  zone. Host rocks  f o r  
a l l  known d e p o s i t s  are polyuetamorphic s c h i s t  and q u a r t z i t e  of undetermined 
age.  

IRISHMAN V E I N  

The Irishman v e i n  f a u l t  c o n t a i n s  a t  l e a s t  t h r e e  a g e s  of v e i n  q u a r t z ;  
l a t e - s t a g e  s i l i c a  i n j e c t i o n  w a s  accompanied by f r e e  g o l d ,  a r s e n o p y r i t e ,  lead-  
antimony s u l f o s a l t s ,  and ( r a r e l y )  s c h e e l i t e .  Ore f l u i d s  were emplaced a long a  
f a u l t  zone t r e n d i n g  s i n u o u s l y  N. 20'-40' E. and d i p p i n g  s t e e p l y  t o  the  
s o u t h e a s t .  The v e i n  f a u l t  d i p s  from 58' t o  72' on t h e  150- and 200-ft l e v e l s  
but  f l a t t e n s  ou t  t o  from 15' t o  35' i n  r a i s e s  above t h e  100-ft  l e v e l ,  where i t  
i n t e r s e c t s  an incompetent  g r a p h i t e - m u s c o v i t e  s c h i s t  l i t h o l o g y .  Underground 
e x p l o r a t i o n  and development have shown t h e  I r ishman v e i n  f a u l t  is  over 400 f t  
long and open ended a t  dep th .  The southwest end of t h e  sys tem i s  open ended, 
but the  n o r t h e a s t  end i s  c u t  by a  N-NW-striking j o i n t - f a u l t  system. The n a t u r e  
of movement a long  t h i s  c r o s s c u t t i n g  f a u l t  is no t  unders tood .  Vein widths v a r y  
from 3  t o  over  22  i n .  and average  12-14 i n .  on t h e  100- and 150-ft  l e v e l s .  

O'DFA BRECCIA ZONE 

Underground development by Tr icon,  Inc., d u r i n g  1980-81 h a s  concen t ra ted  
on t h e  OIDea b r e c c i a  zone, which has been shown by development work to  be a t  
l e a s t  750 f t  long.  This  sys tem c o n s i s t s  of a u r i f e r o u s  q u a r t z  b r e c c i a  cemented 
by i r o n ,  a r s e n i c ,  and antimony ox ides ,  broken s c h i s t  f r agments ,  mylon i te ,  and 
minor s u l f i d e  zones. Ve in- fau l t  widths va ry  from 6 i n .  t o  over  6 f t ,  and 
average  42 i n .  i n  t h e  p r e s e n t  workings. The d e p o s i t  a p p e a r s  t o  be open ended 
a t  depth  and t o  t h e  sou thwes t ;  t h e  n o r t h e a s t  end i s  t r u n c a t e d  by the  same 
f r a c t u r e  system t h a t  c u t s  t h e  Ir ishman o r e  body on t h e  150-ft l e v e l ,  but  t h e  
o f f s e t ,  i f  any,  is p o o r l y  unders tood.  M u l t i p l e  i n j e c t i o n s  of s i l i c a  a l s o  



o c c u r r e d  a long t h e  O'Dea b r e c c i a  zone,  but u n l i k e  t h e  I r i shman  system,  recur- 
r e n t  movement along t h e  v e i n - f a u l t  zone r e s u l t e d  i n  h e a v i l y  o x i d i z e d  broken 
and b r e c c i a t e d  zones. At t h e  s o u t h  end of the  d r i f t ,  t h e  0 '  Dea s t r u c t u r e  
a p p a r e n t l y  s p l i t s  and could  be s e v e r a l  t e n s  of f e e t  wide. 

The O'Dea b r e c c i a  zone t r e n d s  ob l ique  t o  t h e  I r ishman v e i n  f a u l t  with an 
a v e r a g e  s t r i k e  of N. 45O-54' E. On t h e  b a s i s  of s t o p e  and r a i s e  work, t h e  
zone a p p e a r s  to  d i p  from 46' t o  5 0 ° ,  which is s i g n i f i c a n t l y  more sha l low than 
t h e  Ir ishman v e i n  f a u l t .  Vein f l a t t e n i n g  i s  a l s o  l e s s  conspicuous  i n  upper 
l e v e l s  of t h e  0' Dea b r e c c i a  zone. Complex, l o c a l l y  a u r i f e r o u s ,  poor1 y  under- 
s t o o d  c r o s s - c u t t i n g  s t r u c t u r e s  occur  i n  upper s u b l e v e l s  i n  t h e  s o u t h  r a i s e s  
(1 .  1 I f  t h e  s t r i k e  and d i p  of t h e  OIDea-breccia and I r i shman  zones per- 
sist  a t  dep th ,  they may i n t e r s e c t  below t h e  200-ft l e v e l .  Promising mineral -  
i z e d  zones and f a u l t  b r e c c i a  p a r a l l e l  t o  t h e  O'Dea b r e c c i a  zone have been d i s -  
covered by underground c r o s s c u t  and geophys ica l  e x p l o r a t i o n ;  t h e s e  zones 
remain a t  a  p re l iminary  s t a g e  of e v a l u a t i o n .  Width of t h e  o r e  s t r u c t u r e s  i n  
a l l  sys tems appears  t o  be c o n t r o l l e d  by t h e  r e l a t i v e  competency of t h e  h o s t  
rock.  

F u r t h e r  DGGS'work on t h e  mineralogy of t h e  o r e s ,  w i t h  f l u i d  i n c l u s i o n  
s t u d i e s  by M.S. Robinson and m e t a l l u r g i c a l  t e s t i n g  by C.N. Conwell, a r e  i n  
p r o g r e s s .  
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