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Surnmary of Work Performed 
Minera l  Inven to ry  Elko Resource Area 
C o n t r a c t  #YA-553 CTI-1058 
U.S. Bureau o f  Land Management 

Work was completed on t h e  Elko Minera l  Resource  I n v e n t o r y  i n  two comple- 

mentary s t a g e s .  F i r s t ,  s e a r c h  of t h e  l i t e r a t u r e  was made, and d a t a  on m i n e r a l  

occur rences  w i t h i n  t h e  p r o j e c t  a r e a  were compiled on s h o r t  form Nevada C R I B  

forins. Courthouse r e c o r d s  were  t h e n  examined t o  o b t a i n  names and l o c a t i o n s  of  

a c t i v e  mining c l a i m s  w i t h i n  t h e  i n v e n t o r y  a r e a .  A l l  of  t h e  i n f o r m a t i o n  was 

p l o t t e d  on maps f o r  f i e l d  u s e .  F o l i o s  were  then  p r e p a r e d  f o r  each  mining d i s t r i c t ,  

which i n c l u d e d  t h e  C R I B  forms,  n o t e s  on mining c l a i m s ,  and p e r t i n e n t  r e f e r e n c e s .  

Th i s  material provided t h e  b a s i s  f o r  p l a n n i n g  t h e  second s t a g e  o f  t h e  i n v e n t o r y ,  

t h e  f i e l d  examina t ions .  

During t h e  f i e l d  s t a g e  of t h e  p r o j e c t ,  eve ry  mining d i s t r i c t  w i t h i n  the  

Resource Area was v i s i t e d  and s e l e c t e d  p r o p e r t i e s  were  examined.  Important  

p r o p e r t i e s  a s w e l l a s  o u t l y i n g  p r o s p e c t s  were  examined arid d e s c r i b e d  i n  o r d e r  Go 

prov ide  more complete  and a c c u r a t e  i n f o r m a t i o n  on t h e  o c c u r r e n c e s  beyond t h a t  

provided i n  t h e  l i t e r a t u r e .  During t h e  examina t ion ,  emphasis was p laced  on 

c o l l e c t i n g  geol-ogic i n f o r m a t i o n  on t h e  m i n e r a l  o c c u r r e n c e s  and on n o t i n g  current:  

a c t i v i t y .  

Photos were t aken  i n  each  a r e a  t o  document a c t i v i t y ,  type  of  mine workings ,  

and g e o l o g i c  r e l a t i o n s h i p s .  In  a d d i t i o n ,  samples  showing t y p i c a l  t n i n e r a l i z a t i o n  

were c o l l e c t e d  from most of the v i s i t e d  p r o p e r t i e s .  A l l  of  t h e  samples were h igh-  

graded and u s u a l l y  t a k e n  from dumps, o r e  p i l e s ,  o r  o u t c r o p s .  Some samples of 

nearby i n t r u s i v e  rock o r  a l t e r e d  m a t e r i a l  were c o l l e c t e d  f o r  comparison purposes .  
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The samples were then  p r e p a r e d  f o r  a n a l y s i s  by t h e  Nevada Mining A n a l y t i c a l  

I , abora to ry ,  UNR, Reno and ana lyzed  f o r  3 1  e lements  ( s e m i - q u a n t i t a t i v e  s p e c t r o -  

g r a p h i c  t echn ique)  by t h e  Branch of E x p l o r a t i o n  Research,  U.S.  Geo log ica l  Survey,  

Denver, Colorado. We would l i k e  t o  e x p r e s s  our  g r a t i t u d e  t o  t h e s e  l a b o r a t o r i e s ,  

f o r  w i t h o u t  t h e i r  c o o p e r a t i o n  i m p o r t a n t  i n f o r m a t i o n  on element i n t e r r e l a t i o n s h i p s  

w i t h i n  mining d i s t r i c t s  and between t h e  v a r i o u s  d i s t r i c t s  would n o t  be  ~ r o v i d e d .  

The l a b o r a t o r y , f l o o d e d  w i t h  samples from wSlderness  programs from a l l  over  t h e  

w e s t ,  h a s  r e t u r n e d  on ly  a  p o r t i o n  of our  r e s u l t s  i n  t ime t o  i n c l u d e  w i t h  t h i s  

r e p o r t .  These d a t a  a r e  grouped t o g e t h e r  i n  a  s e p a r a t e  s e c t i o n  of t h i s  r e p o r t .  

We w i l l  c o n t i n u e  t o  forward t h e  remaining sample i n f o r m a t i o n  a s  soon a s  i t  i s  

r e c e i v e d  i n  our  o f f i c e .  

The i n f o r m a t i o n  c o l l e c t e d  d u r i n g  t h e  c o u r s e  of the Elko p r o j e c t  h a s  been 

compiled and i s  p r e s e n t e d  i n  t h i s  r e p o r t  i n  t h e  f o l l o w i n g  form: 

1 )  Summary r e p o r t  o rgan ized  by mining d i s t r i c t  i n c l u d e s  l o c a t i o n ,  h i s t o r y ,  

f i e l d  o b s e r v a t i o n s ,  and c u r r e n t  mining s t a t u s  of each d i s t r i c t .  

S e v e r a l  r e f e r e n c e  l is ts  f o r  t h e  Elko a r e a  a r e  included i n  t h e  back of 

t h e  summary r e p o r t ,  i n  a d d i t i o n  t o  a  l i s t  of s e l e c t e d  r e f e r e n c e s  fo l lowing  

i n d i v i d u a l  d i s t r i c t  wr i t e -ups .  

2 )  Mining D i s t r i c t  f o l i o s :  

a )  P r o s p e c t  forms d e s c r i b i n g  each mine p r o p e r t y  examined i n  t h e  f i e l d .  

Sample d e s c r i p t i o n s  accompany forms of sampled p r o p e r t i e s .  

b)  C R I B  forms c o n t a i n i n g  l o c a t i o r i  & b r i e f  d e s c r i p t i o n  of mine p r o p e r t i e s  

a s  g a t h e r e d  from l i t e r a t u r e  s o u r c e s .  
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3) Maps 

a )  P l a n i m e t r i c  maps, 30' s e r i e s ,  showing l o c a t i o n  mining d i s t r i c t s ,  

and sample l o c a t i o n s .  

b )  USGS 7 1 1 2 '  and 1 5 '  t o p o g r a p h i c  maps showing sample l o c a t i o n s  and 

p r o s p e c t  names. 

4)  Photo Album, o r g a n i z e d  by mining d i s t r i c t ,  c o n t a i n i n g  s l i d e s  of  v i s i t e d  

p r o p e r t i e s  and documentat ion o f  new work. 

5) Geochemical Da ta  

a )  Sample d e s c r i p t i o n  s h e e t s  a r r a n g e d  i n  n u m e r i c a l  sequence.  

b) A n a l y s i s  s h e e t s  a r r a n g e d  i n  n u m e r i c a l  sequence.  

6 )  Card f i l e  of p r o s p e c t s ,  E-Z S o r t  i n d e x  c a r d s  w i t h  summary i n f o r m a t i o n  

f o r  e a c h  m i n e / p r o s p e c t / l o c a t i o n  w i t h i n  t h e  a r e a .  T h i s  p a r t  of  t h e  d a t a  

s e t  i s  l a r g e l y  complete ,  b u t  some c a r d s  remain t o  b e  typed ( s e e  a t t a c h e d  

l is t  f o r  completed/not  completed f i l e  l i s t ) .  

I n  a d d i t i o n  t o  t h i s  i n f o r m a t i o n ,  t o p o g r a p h i c  f i e l d  s h e e t s  and f i e l d  n o t e s  

a r e  on f i l e  a t  t h e  Nevada Bureau of Mines and Geology. Also ,  s p l i t s  of a l l  t h e  

samples t a k e n  a s  w e l l  as s e l e c t e d  hand specimens  have been r e t a i n e d  a t  t h e  Nevada 

Bureau of &l ines  and Geology. T h i s  m a t e r i a l  may be  u s e f u l  f o r  a d d i t i o n a l  s t u d i e s  

i n  s e l e c t e d  a r e a s .  

I n  r e p o r t i t l g  on t1li.s p r t s j c c t ,  no a t t e m p t  has  been made t o  compile d e t a i l e d  

g e o l o g i c  i n f o r m a t i o n  on t i le  d i s t r i c t s .  S i n c e  t h i s  p r o j e c t  was a  m i n e r a l  i n v e n t o r y ,  

o u r  e f f o r t s  were c o n f i n e d  t o  a c q u i r i n g  new i n f o r m a t i o n  on p r o s p e c t s ,  and no t ime 

was a v a i l a b l e  t o  c o l l e c t  new r e g i o n a l  g e o l o g i c  d a t a .  Loca l  o r  r e g i o n a l  g e o l o g i c  

i n t e r p r e t a t i o n s  were d e r i v e d  from publ. ished g e o l o g i c  maps o r  o t h e r  p e r t i n e n t  

l i t e r a t u r e  s o u r c e s .  

Y 
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S p e c i a l  thanks  i s  g i v e n  f o r  t h e  u s e  of  f i e l d  and a n a l y t i c a l  d a t a  pub l i shed  

i n  BFEC (DOE) N a t i o n a l  Uranium Resource  E v a l u a t i o n  r e p o r t s  PGJ/F-045(82), June 

1982,  McDermitt quadrang le ;  PGJ/F-046(82), J u l y  1982,  Elko quadrang le ;  PGJ/F- 

070(82) ,  August 1982, Wel ls  q u a d r a n g l e .  Also ,  K e i t h  Papke,  NBMG g e o l o g i s t ,  

was k ind  enough t o  p rov ide  d e s c r i p t i o n s  of  b a r i t e  p r o p e r t i e s  w i t h i n  the  Elko 

Resource Area .  T h i s  i n f o r m a t i o n  is  i n c l u d e d  w i t h i n  t h e  min ing  d i s t r i c t  f o l i o s .  
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ALDER DISTRIC'I: - --- 

The Alder  d i s t r i c t  is l o c a t e d  i n  t h e  Humboldt N a t i o n a l  F o r e s t  i n  

n o r t h e r n  E lko  County. The d i s t r i c t  b o u n d a r i e s  a r e  n o t  w e l l  d e f i n e d ,  b u t  

most mining a c t i v i t y  h a s  o c c u r r e d  i n  t h e  n o r t h  h a l f  of  T45N, R56E and i n  

s e v e r a l  s c a t t e r e d  a r e a s  w i t h i n  T46N, R56 and 57E. S e v e r a l  mines s o u t h  of 

t h e  d i s t r i c t  and p l a c e r  workings  n o r t h  of  t h e  d i s t r i c t ,  a l t h o u g h  proximate  

t o  t h e  Alder  mine workings ,  are a s s i g n e d  by Smith  (1976) t o  t h e  I s l a n d  

Mountain and Gold Basin  d i s t r i c t s ,  r e s p e c t i v e l y .  

E a r l y  a c t i v i t y  i n  t h e  d i s t r i c t  c e n t e r e d  on p l a c e r  mining.  S e v e r a l  

d r a i n a g e s  wcre exp lo red  i n c l u d i n g  L o s t  Gulch and Tennessee  Gulch,  where sev- 

e r a l  p a t e n t e d  p l a c e r  c l a i m s  s t i l l  e x i s t .  The a c t u a l  p r o d u c t i o n  of gold  from 

p l a c e r  mining i s  n o t  known b u t  though t  t o  be small. Lode mining of s i l v e r -  

go ld  v e i n  d c p o s i t s  con t inued  i n t e r m i t t e n t l y  from t h e  e a r l y  1870 's  through t h e  

1 9 3 0 ' s .  iluch of t h e  l o d e  o r e  was produced from mines  l o c a t e d  on t h e  lower 

n o r t h  f l a n k  of Tennessee Mountain.  According t o  Granger ,  1957, seven ty - f ive  

t o n s  of o r e  recovered from t h e s e  d e p o s i t s  d u r i n g  t h e  t h i r t i e s  y l e l d e d  27  

ounces of go ld  and 503 ounces  of  s i l v e r .  

More r e c e n t  a c t i v i t y  i n  t h e  d i s t r i c t .  f o c u s e s  on the e x p l o r a t i o n  of 

s c h e e l i t e  and molybdeni te-bear ing t a c t i t e s  l o c a t e d  on t h e  n o r t h ,  wes t  and 

south-west  f l a n k s  of Tennessee  Mountain.  The t a c t i t e s  a r e  developed i n  

sed iments  i n t r u d e d  by a " g r a n i t i c "  s t o c k .  S i n c e  t h e  d i s c o v e r y  of t h e  tungs ten  

d e p o s i t s  i n  1949, s e v e r a l  companies and i n d i v i d u a l s  conducted underground 

e x p l o r a t i o n  work, d r i l l i n g  and s u r f a c e  t r e n c h i n g  a l o n g  t h e  c o n t a c t  zone. I n  

t h e  1950 ' s  t he  Garnet  I I i l l s  p r o p e r t y ,  whicll c o n t a i n s  t h e  Carne t  o r  Tennessee 

Tungsten mine ,  was e x t e n s i v e l y  d r i l l e d  by Union C a r b i d e .  According t o  S t a g e r ,  



( i n  p r e s s ) ,  t h e  o n l y  known p r o d u c t i o n  from t h e  G a r n e t  Mine was be tween 1970 

ancl 1 9 7 7  wllen 6 ,024  u11i t s  o f  W03 were p roduced .  S u s t a i n e d  i n t e r e s t  i n  t h e  a r e a  

i s  e v i d e n t  by c o n t i n u e d  a c t i v e  c l a i m  h o l d i n g s  and minor  e x p l o r a t i o n  and 

m i n i n g .  

The Tennessee  Mounta in  a r e a  l i e s  i n  t h e  s o u t h w e s t  q u a r t e r  o f  t h e  Rowland 

1.5' t o p o g r a p h i c  q u a d r n n g l e .  The q u a d r a n g l e  was mapped hy B u s h n e l l  i n  1955 and 

l a t e r  p u b l i s h e d  a s  a Nevada Bureau o f  Mines B u l l e t i n  i n  1967.  H i s  work c l e a r l y  

shows t h a t  t h e  main t u n g s t e n  d e p o s i t s  l i e  a l o n g  t h e  a r c u a t e ,  n o r t h w e s t - t r e n d i n g  

c o n t a c t  between lower  P a l e o z o i c  s e d i m e n t s  and a q u a r t z  monzon i t e  i n t r u s i v e  body. 

The s e d i m e n t s  which  h o s t  t h e  d e p o s i t s  a r e  a s s i g n e d  t o  t h e  Tennessee  Mountain 

Forma t ion .  They are  d e s c r i b e d  as a " t h i c k  s e q u e n c e  o f  h i g h l y  deformed,  i n t e r -  

bedded,  t h i n l y  bedded l i m e s t o n e  and a r g i l l a c e o u s  r o c k s "  ( B u s h n e l l ,  1 9 6 7 ) .  

N o r t h  and e a s t  o f  t h e  summit o f  Tennessee  Mounta in  t h e  s e d i m e n t s  are i n t r u d e d  

by a n  e l o n g a t e ,  e a s t - w e s t  t r e n d i n g  i g n e o u s  body named t h e  C o f f e e p o t  s t o c k .  

The s t o c k  i s  8 miles l o n g ,  6  m i l e s  wide  and l o c a l l y  o v e r l a i n  by T e r t i a r y  

v o l c a n i c s .  '1 l e a d  d a t e  o b t a i n e d  from z i r c o n s  i n d i c a t e s  a  m i d d l e  C r e t a c e o u s  

a g e  f o r  t h e  body ( C o a t s ,  1 9 7 2 ) .  

B u s h n e l l ,  1967,  n o t e s  t h a t  i n t e r f i n g e r i n g  o f  s e d i m e n t s  and i n t r u s i v e  

r o c k  is  common a l o n g  t h e  c o n t a c t  zone o f  t h e  C o f f e e p o t  s t o c k .  I n  a d d i t i o n ,  

t h e  c o n t a c t  zone i s  i n t r u d e d  by numerous d i k e s  and s i l l s .  I n  f a c t ,  one  a u t h o r  

s u g g e s t s  m i n e r a l i z a t i o n  may i n  p a r t  be  c o n t r o l l e d  o r  enhanced by t h e  i n t r u s i v e  

d i k e s  and s i l l s .  P o s t - m i n e r a l  and p o s t - i n t r u s i v e  f a u l t s  a r e  a l s o  o b s e r v e d  i n  

t h e  m i n e r a l i z e d  a r e a s .  U r a n i n i t e  and weakly  r a d i o a c t i v e  c h l o r i t i c  gouge were  

d i s c o v e r e d  in unde rg ro r~nd  e x p o s u r e s  o f  f a u l t  zones  c u t t i n g  t h e  t a c t i t e  

(Garsi d e ,  1 9 7 3 ) .  



A t  t h e  mine s i tes  and e l s e w h e r e  i n  t h e  d i s t r i c t  q u a r t z  v e i n s ,  c a l c i t e  

v e i n s  and a p l i t i c  o r  p o r p h y r i t i c  d i k e s  c u t  t h e  i n t r u s i v e  and t h e  sed imen t s .  

The d i l t e s  and v e i n s  a r e  e s p e c i a l l y  common n e a r  o r  w i t h i n  t h e  c o n t a c t  zone. 

They a r e  most  l i k e l y  p r o d u c t s  o f  t h e  l a s t  s t a g e  o f  magmatic a c t i v i t y  a s s o c i -  

a t e d  w i t h  t h e  s t o c k s  ( B u s h n e l l ,  1 9 6 7 ) .  Where o b s e r v e d ,  t h e y  a r e  a l t e r e d  o r  

m i n e r a l i z e d .  

The v e i n s  o f t e n  a r e  i r o n - s t a i n e d ,  c o n t a i n  p y r i t e  and  occupy fau1. t  

zones .  Some c a r r y  s i l v e r ,  g o l d  and some l e a d .  A l though  t h e  e x a c t  l o c a t i o n  

o f  t h e  C l i p p e r  Croup is n o t  Icnown, n higli-gracle quarlrz  v e i n  f rom t h i s  d e p o s i t  

r e p o r t e d l y  c o n t a i n e d  as much a s  30 o u n c e s  o f  s i l v e r  and 3 ounces  o f  go ld  p e r  

t o n  ( S a f f o r d ,  no  d a t e ) .  

The G a r n e t  Tungs ten  o r  Tennessee  T u n g s t e n  mine was v i s i t e d  b r i e f l y  d u r i n g  

o u r  e x a m i n a t i o n  o f  t h e  a r e a .  The mine i s  t h e  b e s t  deve loped  and most  p r o d u c t i v e  

t u n g s t e n  d e p o s i t  i n  t h e  d i s t r i c t .  Roadcut  e x p o s u r e s  o f  s e d i m e n t s  observed  

e n r o u t e  t o  t h e  mine s i t e  c o n s i s t  o f  th in-bedded,  l i g h t - c o l o r e d  s i l t y  l i m e s t o n e s ,  

p l a t y  s h a l e s  and p h y l l i t e s .  A t  t h e  mine s i t e ,  a  s m a l l  open p i t  e x p o s e s  dense ,  

maroon-colored  t a c t i t c  cornposed of  g a r n e t ,  e p i d o t e ,  q u a r t z  and  c a l c i t e .  Much 

o f  t h e  tilt t i  t e  i s  c o a r s e - g r a i n e d  w i t h  i n d i v i d u a l  g a r n e t  and e p i d o t e  c r y s t a l s  

measu r ing  up t o  2" i n  l e n g t h .  An e a s t - w e s t  s t r i l t i n g  d i k e  o f  a l t e r e d  

( k a o l i n i z e d ? )  and i r o n - s t a i n e d ,  c o a r s e - g r a i n e d  q u a r t z  monzon i t e  i s  exposed a t  

t h e  s o u t h e r n  end o f  t h e  c u t .  

The t a c t i t e  body e x p l o r e d  a t  t l le  G a r n e t  mine i s  a b o u t  50-100' w i d e ,  

t r e n d s  n o r t h w e s t ,  d i p s  s o u t h w e s t  and h a s  a n  exposed  s t r i k e  l e n g t h  o f  abou t  500 ' .  

The body i s  p a r a l l e l  t o  t h e  o r i g i n a l  b e d d i n g  o f  t h e  s e d i m e n t s .  The banded 

t a c t i t e  exposed  i n  t h e  p i t  i s  c u t  by h e n ~ n t i t e - f i l l e d  F i s s u r e s  and s c h e e l i t e  

and  s u l f i d e - b e a r i n g ,  g r e y  t o  w h i t e  q u a r t z  v e i n s .  
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Disseminated c r y s t a l s  and l e n s e s  o f  s c h e e l i t e  and f i n e  t o  c o a r s e l y  

c r y s t a l l - i n e  r o s e t t e s  of molybdeni te  a r e  p r e s e n t  i n  t h e  dense ,  h i g h l y  s i l i c a t e d  

t a c t i t e ,  i n  gouge zones c u t t i n g  t l ie  t a c t i t e  and i n  t h e  l a t e r  deve loped  q u a r t z  

v e i n s  t h a t  c u t  t h e  t a c t i t e .  P y r i t e ,  c h a l c o p y r i t e  and b o r n i t e  a l s o  o c c u r  a s  

t h i n  l e n s e s  i n  t h e  t a c t i t e  and v e i n  m a t e r i a l .  A 1950 ' s  r e p o r t  (unpub l i shed)  

on t h e  Garnet  Tungsten p r o p e r t y  s t a t e s  t h a t  s c h e e l i t e  i s  " s p a r s e l y  t o  modera te ly  

d i s s e m i n a t e d  throughout  t h e  t a c t i t e "  b u t  is  most abundant  i n  s i l i c a t e d  zones 

d i r e c t l y  a d j a c e n t  t o  t h e  main i n t r u s i v e  body and a s s o c i a t e d  d i k e s  and s i l l s .  

R e p o r t s  i n d i c a t e  t h a t  a l t h o u g h  t h e  s c h e e l i t e  c o n t e n t  v a r i e s  th roughout  

t h e  s t r i k e  l e n g t h  of t h e  Cof feepo t  c o n t a c t  zone,  o r e  g r a d e  c o n c e n t r a t i o n s  

appear  t o  b e  c o n f i n e d  t o  f a v o r a b l e  h o s t  b e d s  o r  l e n s e s  p a r a l l e l  t o  t h e  bedding.  

These zones  comprise  o n l y  r e l a t i v e l y  narrow (15-30') bands w i t h i n  t h e  t a c t i t e  

b o d i e s ,  b u t  have been exp lo red  a s  f a r  a s  400'  down d i p .  The molybdenum con- 

t e n t  of t h e  s c h e e l i t e  o r e  sometimes exceeds  0.10% MoS2. 

Moderate r e s e r v e s  have been o u t l i n e d  f o r  t h e  Garnet  Tungsten p r o p e r t y ,  

i n c l u d i n g  e s t i m a t e s  of 224,000 t o n s  a t  0.5% W03 and 540,000 a t  0.4% W03 

(Johnson,  1963 and an unpubl ished r e p o r t ) .  However, p r o d u c t i o n  f rom t h e  

p r o p e r t y  h a s  been l i m i t e d .  An e s t i m a t e d  16,000 t o n s  of o r e  were  removed dur-  

i n g  t h e  1 9 6 0 ' s  and 7 0 ' s  from underground and open p i t  workings .  The o r e  was 

t r e a t e d  a t  a  s m a l l  m i l l  i n  Mountain C i t y .  Under more f a v o r a b l e  economic 

c o n d i t i o n s ,  f u r t h e r  e x p l o r a t i o n  and mining i n  t h e  a r e a  cou ld  p rove  p r o f i t a b l e .  
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ARCENTA DISTRICT --- 

The Argenta d i s t r i c t  i s  l o c a t e d  i n  t h e  n o r t h  end  of t h e  Shoshone Range 

about  14  m i l e s  e a s t  of B a t t l e  Mountain.  Many mines and p r o s p e c t s  of t h e  d i s -  

t r i c c  a r e  c l e a r l y  v i s i b l e  from I n t e r s t a t e  80 and can be  s e e n  s o u t h  of t h e  I n t e r -  

s t a t e ,  h i g h  on t h e  range f r o n t  above t h e  highway. 

The d i s t r i c t  name is  h i s t o r i c a l l y  c r e d i t e d  t o  s i l v e r  d i s c o v e r i e s  i n  t h e  

a r e a  abou t  1867.  The l i t e r a t u r e  background f o r  t h i s  i s  o b s c u r e ,  however, and 

t h e  l o c a t i o n  of t h e  e a r l y  s i l v e r  p r o s p e c t s  i s  unknown. No s i l v e r  p roduc t ion  

i s  c r e d i t e d  t o  t h e  d i s t r i c t ,  and none of t h e  mines i n  t h e  d i s t r i c t  a r e  known t o  

c o n t a i n  s i l v e r  m i n e r a l i z a t i o n .  

B a r i t e  was d i scovered  h e r e  i n  1930, and b a r i t e  h a s  been mined from t h a t  

t ime up t o  t h e  p r e s e n t .  The l a r g e  Argen ta  mine, l o c a t e d  a l o n g  t h e  r i d g e  c r e s t  

s o u t h  of Argenta  s i d i n g ,  is  c r e d i t e d  w i t h  1,000,000 t o  2,000,000 tons  of b a r i t e  

o r e .  

The n o r t h  end of t h e  Shoshone Range i n  t h e  a r e a  of t h e  Argenta  d i s t r i c t  

i s  u n d e r l a i n  by s i l i c e o u s  and v o l c a n i c  assemblage r o c k s  of Ordovician and 

Devonian a g e  t h a t  occur  i n  a complex a r r a y  o f  t h r u s t  s l i c e s  i n  t h e  upper p l a t e  

of t h e  R o b e r t s  Mountains t h r u s t .  I n  t h e  e a s t e r n  p a r t  of t h e  d i s t r i c t  t h e s e  

rocks  a r e  o v e r l a i n  by a t h i c k  sequence  of Miocene b a s a l t i c  a n d e s i t e s .  The 

p r i n c i p a l  r o c k s  exposed i n  t h e  a r e a s  o f  t h e  major mines a r e  thin-bedded d a r k  

r a d i o l a r i a n  c h e r t ,  w i t h  some i n t e r b e d d e d  a r g i l l a c e o u s  c h e r t  and l imes tone  beds  

of t h e  Slnvcn Chert:  of 1)evonian age.  

Thin t o  thiclc beds of mass ive  b a r i t e  in te rbedded  w i t h  t h e  c h e r t  have 

been mined where t h e  beds a r e  of s u f f  i c i c n t  t h i c k n e s s .  

The l a r g e s t  minc i n  t h e  d i s t r i c t ,  t h e  Argent3 minc, has  produced b a r i t e  

from s e v e r a l  l a r g e  open p i t s  on t h e  w e s t  s i d e  of Mosquito Canyon. Beds of 



b a r i t e  a s  much a s  40 f e e t  t h i c k  occur  i n t e r b e d d e d  w i t h  dark-gray l imes tone  

and c h e r t  i n  t h e  S laven  Cher t  ( S t a g e r ,  1977).  

S e l e c t e d  References:  

G i l l u l y ,  3. and Gates ,  0. (1965) T e c t o n i c  and igneous  geology of n o r t h e r n  

Shoshone Range, Nevada: USGS PP 465. 

Horton,  R.  C .  (1963) An i n v e n t o r y  of b a r i t e  o c c u r r e n c e s  i n  Nevada: NBMG Rpt. 4 ,  

p.  10.  

Ke tner ,  K. E. (1963) Bedded b a r i t e  d e p o s i t s  of t h e  Shoshone Range, Nevada: 

USGS PP 475-E, p .  B38. 

M i t c h e l l ,  A. W. (1977) Geology of  some bedded b a r i t e  d e p o s i t s ,  n o r t h - c e n t r a l  

Nevada: Mas te r s  T h e s i s ,  UNR, 58 p .  (Conta ins  g e o l o g i c  map of Argenta a r e a . )  

Papke, K. G .  ( i n  p r e s s )  B a r i t e  d e p o s i t s  i n  Nevada: NBMG B u l l ,  i n  p r e p a r a t i o n .  

S t a g e r ,  H. K. (1977) Geology and m i n e r a l  d e p o s i t s  o f  Lander  County, Nevada: 

NBMG B u l l .  88,  p .  62. 

S t e w a r t ,  J .  H. (1969) Geologic  map of t h e  B a t t l e  Mountain and p a r t  of t h e  Dunphy 

quadrang les ,  Nevada: USGS o p e n - f i l e  r p t .  

Zimmerman, R. A .  (1969) S t r a t a b o u n d  b a r i t e  d e p o s i t s  i n  Nevada: Mineralium 

Depos i t a ,  v .  4, no. 4 ,  p.  402-409. 

P o s s i b l y  Re levan t :  

Dunham, A .  C. and Hanor, J. S. (1967) C o n t r o l s  on b a r i t e  m i n e r a l i z a t i o n  i n  the 

wes te rn  Uni ted S t a t e s :  Econ. Geology, v .  62,  p .  82-94. 



AURA DISTRICT 

The mines of t h e  Aura d i s t r i c t  a r e  l o c a t e d  on t h e  e a s t  s l o p e  of t h e  B u l l  

Run Mountains n o r t h  of B u l l  Run Basin  and west  of t h e  Maggie Summit road.  A l l  t h e  

mines i n  t h e  d i s t r i c t  occur  i n  t h e  n o r t h e a s t  q u a r t e r  of t h e  USGS B u l l  Run 1 5 '  

guadrang le  on N a t i o n a l  F o r e s t  l a n d .  West of P o r t e r  Peak t h e  d i s t r i c t  a d j o i n s  t h e  

Edgemont d i s t r i c t .  Some a u t h o r s  r e f e r  t o  t h e s e  d i s t r i c t s  c o l l e c t i v e l y  o r  

s e p a r a t e l y  a s  t h e  C e n t e n n i a l  o r  B u l l  Run d i s t r i c t s .  

S ince  t h e  n i n e s  o f  b o t h  t h e  Aura amd Edgemont d i s t r i c t s  g e n e r a l l y  l i e  a t  

e l e v a t i o n s  between 6 ,500 and 8 ,000 f e e t ,  much of t h e  l o c a l  geology is  obscur red  

by low growing v e g e t a t i o n  and t r e e s .  Also ,  many of t h e  workings a r e  caved 

making s t r u c t u r a l  o b s e r v a t i o n s  d i f f i c u l t .  I n  g e n e r a l ,  t h e  mines i n  b o t h  d i s t r i c t s  

e x p l o r e  q u a r t z  o r  f i s s u r e  v e i n  and rep lacement  d e p o s i t s  i n  l i m e s t o n e s ,  q u a r t z i t e s  

and s h a l e s  s i t u a t e d  n e a r  i n t r u s i v e  s t o c k s  and d i k e s .  The v e i n s  i n  t h e  Aura 

d i s t r i c t  a r e  g e n e r a l l y  s i l v e r  r i c h  w i t h  l e s s e r  amounts of gold  and b a s e  m e t a l s .  

Those i n  t h e  Edgemont d i s t r i c t  a r e  g o l d - s u l f i d e  dominated (Decker, 1962) .  

Many of t h e  mines i n  t h e  Aura d i s t r i c t  a r e  p a t e n t e d .  During o u r  examinat ion 

o f  t h e  d i s t r i c t  i n  September 1982,  we observed r e c e n t l y  s t a k e d  c l a i m s  and 

sha l low e x p l o r a t i o n  work on t h e  l a n d  a d j a c e n t  t o  a  few of t h e  m i n e s i t e s .  Old 

d r i l l  roads  (probably  5-10 y e a r s  o l d )  l i e  above Blue J a c k e t  Creek i n  t h e  sou thern  

h a l f  of s e c t i o n  23  and t h e  nor thwes t  q u a r t e r  of s e c t i o n  35 i n  T44N, R52E. Some 

minor t r e n c h i n g  and reworking of dumps h a s  o c c u r r e d  a t  a few of t h e  p r o p e r t i e s .  

The most a c t i v e  mine i n  t h e  d i s t r i c t  i s  t h e  Big Four Mine l o c a t e d  abou t  one-half  

m i l e  n o r t h - n o r t h e a s t  of Columbia Ranch. The mine i s  c u r r e n t l y  b e i n g  mined 

f o r  gold  and s i l v e r  on a s m a l l  s c a l e .  Ownership of t h e  mine i s  p r i v a t e  and 

a c c e s s  t o  t h e  p r o p e r t y  is l i m i t e d .  
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S i l v e r  and gold-bear ing l o d e  d e p o s i t s  were f i r s t  d i s c o v e r e d  i n  June  1869 

and by 1870 t h e r e  were t e n  producing mines i n  t h e  d i s t r i c t  (Granger,  1957) .  A 

s h o r t  t ime l a t e r ,  p l a c e r s  were exp lored  a l o n g  Blue J a c k e t  Creek,  C a l i f o r n i a  Gulch, 

Colombia Creek and e v e n t u a l l y  B u l l  Run Bas in .  The p l a c e r s  were r e l a t i v e l y  

unproduc t ive .  I n  c o n t r a s t ,  t h e  l o d e  d e p o s i t s  were d e s c r i b e d  a s  "comparat ively  

r i c h "  i n  g o l d  and s i l v e r .  Granger (1957) r e p o r t s  t h a t  4,293,056 ounces of s i l v e r ,  

67,265 ounces o f  gold  and some copper and l e a d  were produced from 174,638 tons  

of o r e  mined through 1949. The d i s t r i c t  r a n k s  a s  t h e  second most p r o d u c t i v e  

s i l v e r  camp i n  Elko County through 1939 (Granger,  1957) .  Minor p r o d u c t i o n  from 

t h e  Aura Queen Mine, Big Four Mine and p o s s i b l y  a few o t h e r s  h a s  o c c u r r e d  s i n c e  

t h a t  t ime,  

The geology of t h e  B u l l  Run 15 '  quadrang le  h a s  been mapped by Decker (1962). 

The a r e a  u n d e r l y i n g  t h e  Aura d i s t r i c t  i s  composed of Cambrian through Devonian 

q u a r t z i t e s ,  p h y l l i t e s  and l i m e s t o n e s  w i t h  some i n t e r v e n i n g  u n i t s  o f  c h e r t  and 

s h a l e .  The bedding g e n e r a l l y  s t r i k e s  eas t -wes t  and d i p s  t o  t h e  n o r t h .  The rocks  

a r e  l i k e l y  au toch thonous ,  b u t  r e p r e s e n t  a t r a n s i t i o n  between t h e  e a s t e r n  and 

w e s t e r n  assemblages .  C o r r e l a t i o n s  between t h e s e  sed iments  and r o c k s  elsewhere i n  

Nevada, i n c l u d i n g  nearby mapped q u a d r a n g l e s ,  h a s  n o t  been a d e q u a t e l y  done. 

I n  t h e  e a s t e r n  p a r t  o f  t h e  d i s t r i c t , w e s t e r n  assemblage c h e r t s  and a r g i l l i t e s  

a r e  t h r u s t  o v e r  t h e  t r a n s i t i o n a l  assemblage a l o n g  t h e  A n t l e r - s t y l e  T r i a l  Creek 

F a u l t  (Decker,  1962) .  The upper p l a t e  r o c k s  a r e  o v e r l a i n  by r h y o l i t i c  t u f f s  

and f lows of Miocene age.  

Throughout t h e  d i s t r i c t ,  t h e  P a l e o z o i c  r o c k s  a r e  f o l d e d  ( l o c a l l y  and r e g i o n a l l y ) ,  

f a u l t e d  and d i s p l a y  a  low-grade,  e a r l y  r e g i o n a l  metamorphism which is  l o c a l l y  

o v e r p r i n t e d  by c o n t a c t  a u r e o l e s  produced from t h e  i n t r u s i o n  of a t  l e a s t  f i v e  

d i o r i t i c  t o  g r a n o d i o r i t i c  s t o c k s .  The s t o c k s  and t h e i r  a s s o c i a t e d  d i k e s  and s i l ls  



l i e  i n  an eas t -west  t r e n d i n g  b e l t  through t h e  c e n t e r  of t h e  d i s t r i c t .  The 

l a r g e s t  of t h e s e  b o d i e s ,  t h e  h o r n b l e n d e - b i o t i t e  q u a r t z  d i o r i t e  Columbia s t o c k ,  

has  been d a t e d  a s  mid-Jurass ic  i n  age  (Coats  and McKee, 1972) .  The s t o c k s  i n t r u d e  

both  upper and lower p l a t e  sed iments .  

S e v e r a l  l a r g e  r a n g e - f r o n t  f a u l t s  l i e  a long  t h e  e a s t - w e s t  margins  of t h e  

B u l l  Run Mountains. I n  a d d i t i o n ,  a  s e r i e s  of e a s t  and n o r t h e a s t - s t r i k i n g ,  

high-angle f a u l t s  a r e  l o c a t e d  e a s t  of P o r t e r  Peak i n  t h e  most a c t i v e l y  mined a r e a .  

We observed t h a t  s e v e r a l  of t h e  v e i n  d e p o s i t s  a r e  emplaced a l o n g  t h e s e  high-angle 

s t r u c t u r e s  and Decker (1962) n o t e s  t h e  p resence  of gossan  and s i l i c i f i c a t i o n  

a long t h e i r  t r a c e s .  

The most n o t a b l e  f e a t u r e  of t h e  v e i n  d e p o s i t s  i n  t h e  Aura d i s t r i c t  i s  t h e i r  

c o n s i s t e n t  s i m i l a r - i t y  from one d e p o s i t  t o  a n o t h e r .  The v e i r g a r e  t y p i c a l l y  

composed of whi te  'milky q u a r t z  which c o n t a i n s  a moderate  t o  abundant amount 

of unoxidized s u l f i d e s .  T h e i r  massive  t e x t u r e  and g r e a t  w i d t h  ( r a n g i n g  from 1-6 ' )  

i n d i c a t e  they  a r e  deep-seated i n  o r i g i n .  The v e i n s  g e n e r a l l y  s t r i k e  n o r t h e a s t  

and a r e  emplaced f o r c i b l y  a c r o s s  bedding o r  a long  f a u l t s .  The h o s t  rocks  a r e  

l i m e s t o n e s ,  d o l o m i t i c  l i m e s t o n e s ,  q u a r t z i t e s  and s h a l e s .  Adjacen t  t o  t h e  v e i n s  

t h e  sediments  a r e  b l e a c h e d ,  marbe l i zed ,  r e c r y s t a l l i z e d  o r  s i l i c i f i e d .  They 

show f r a c t u r i n g ,  i r o n - s t a i n i n g  and v e i n i n g  by c a l c i t e  and less commonly q u a r t z .  

The v e i n  m a t e r i a l  sampled from t h e  dumps c o n t a i n s  p y r i t e ,  g a l e n a ,  copper 

ca rbona te ,  s p h a l e r i t e  and some t e t r a h e d r i t e  and c h a l c o p y r i t e .  Some o x i d i z e d  

m a t e r i a l  showed gossany p o r t i o n s  and i r o n  and manganese o x i d e s .  One unpubl ished 

mine r e p o r t  i n d i c a t e s  t h e  s i l v e r  o c c u r s  a s  c h l o r i d e s .  The b e s t  exposed v e i n  

we observed was a t  t h e  a d i t  of t h e  Aura King Fline. The v e i n ,  which was 1-2' 

i n  width ,  was f o l d e d  and c r o s s - c u t  by s m a l l  f a u l t s .  P o s t - i n t r u s i v e  deformat ion 

of t h e  v e i n s  makes them d i f f i c u l t  t o  f o l l o w  a long  s t r i k e  (NRMG Plining D i s t r i c t  

F i l e s ,  s e e  Edgcmont d i s t r i c t ) .  



A few mines e x p l o r e  replacement  d e p o s i t s  developed i n  l i m e s t o n e s  a long 

f a u l t s  o r  bedding p l a n e s .  At t h e  Aura Queen Mine t h e  l i m e s t o n e  is  b r e c c i a t e d  and 

a l t e r e d  a l o n g  a high-angle ,  eas t -wes t  s t r i k i n g  f a u l t .  A sample  of a l t e r e d  rock 

from t h e  dump was i r o n - s t a i n e d ,  s i l i c i f i e d  and c o n t a i n s  p y r i t e  and c e r u s s i t e .  

The rep lacement  d e p o s i t s ,  l i k e  t h e  v e i n  d e p o s i t s ,  are s a i d  t o  c a r r y  h igh  v a l v e s  

i n  s i l v e r  and gold  (Emmons, 1910) .  

I n  t h e  e a s t e r n  p a r t  of t h e  d i s t r i c t ,  t h e  numerous workings  a t  t h e  Golden 

Eagle  Mine e x p l o r e  g r a i n y ,  weakly m i n e r a l i z e d ,  upper p l a t e  c a l c - s i l i c a t e  rocks  

a d j a c e n t  t o  t h e  g r a n o d i o r i t e  T r i a l  Creek Stock.  ? f i n e r a l i z e d  q u a r t z  v e i n  which c u t  

t h e  i n t r u s i v e s  a r e  s a i d  t o  o c c u r  a t  t h i s  l o c a l i t y  and t h e  Big Four Mine a l though 

t h i s  was never  d i r e c t l y  observed.  

Decker (1962) s u g g e s t s  t h e  mesothermal v e i n s  i n  t h e  Aura d i s t r i c t  a r e  

p r o d u c t s  of l a te -phase  s o l u t i o n s  which emanated from t h e  c r y s t a l l i z i n g  i n t r u s i v e  

s t o c k s .  
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BEAVER- 

The Beaver d i s t r i c t  i s  l o c a t e d  on t h e  e a s t  s i d e  of t h e  Tuscarora  Moun- 

t a i n s  about  15 m i l e s  due s o u t h  of Tuscarora .  The d i s t r i c t  encompasses a  

l a r g e  a r e a  b u t  on ly  c o n t a i n s  a  few mines. 

Most of t h e  ( p a s t  and p r e s e n t )  a c t i v i t y  c e n t e r s  on t h e  e x p l o r a t i o n  and 

mining of bedded b a r i t e  d e p o s i t s .  The Lakes and Beacon b a r i t e  mines a r e  lo -  

c a t e d  n e a r  Lake Mountain a long  t h e  boundary between T37N and T38N i n  R51E. 

The s m a l l e r  Coyote mine i s  sou thwes t  of t h e s e  d e p o s i t s  i n  s e c t i o n  7 ,  T36N, 

R51E. A l l  t h r e e  mines a r e  a c t i v e  o r  r e c e n t l y  a c t i v e  and p r o d u c t i v e .  The 

Lakes mine i s  t h e  most s i g n i f i c a n t  d e p o s i t ,  having produced a lmos t  one-half  

m i l l i o n  tons  of b a r i t e  between 1959 and 1981 (unpub. d a t a ,  USEM). The mine 

has  expanded and a  new d e p o s i t  was r e c e n t l y  d i s c o v e r e d  by d r i l l i n g  southwest  

of t h e  o l d  p i t  (Papke, i n  p r e s s ) .  E x p l o r a t i o n  f o r  s i m i l a r  b a r i t e  d e p o s i t s  

c o n t i n u e s  a c t i v e l y  a l o n g  t h e  e a s t e r n  r a n g e f r o n t  i n  s e v e r a l  a r e a s  n e a r  t h e  

e x i s t i n g  mines.  A t  l e a s t  one (and probably  more) p r o p e r t y  was be ing  d r i l l e d  

d u r i n g  our  examinat ion of t h e  d i s t r i c t  i n  1983. 

Turquoise  was produced from t h e  Stampede mine sometime b e f o r e  1968 

(Smith, 1976).  T h i s  mine i s  l o c a t e d  n o r t h  of t h e  b a r i t e  mines between Road 

Canyon and Dip Creek ( sec .  9?, T38N, R52E) .  Less  t h a n  $500,000 was a c t u a l l y  

produced and,  a t  p r e s e n t ,  t h e  mine is abandoned. 

The r a n g e c r e s t  a r e a  of t h i s  p a r t  o f  t h e  Tuscarora  f lounta ins  is u n d e r l a i n  

predominate ly  by Ordovic ian ,  w e s t e r n  f a c i e s  s i l i c e o u s  sed iments .  The s e d i -  

ments a r e  o v e r l a i n  o r  f a u l t e d  a g a i n s t  T e r t i a r y  v o l c a n i c  r o c k s  e s p e c i a l l y  i n  the 

n o r t h e r n  p a r t  of t h e  d i s t r i c t  n e a r  t h e  Stampede, Lakes and Beacon mines,  The 
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v o l c a n i c s  c o n s i s t  of r h y o l i t i c  t o  d a c i t i c  ash-f low t u f f s ,  l a t i t e  - b a s a l t  

f lows and minor conglomerates .  I n  t h e  s o u t h e r n  p a r t  of t h e  d i s t r i c t  t h e r e  

a r e  a  few i s o l a t e d ,  f a u l t e d  exposures  o f  P e n n y s l v a n i a n  and Permian l imes tones  

and c l a s t i c  r o c k s .  Northwest and n o r t h e a s t - s t r i k i n g  high-angle  f a u l t s  c u t  

bo th  P a l e o z o i c  and T e r t i a r y  r o c k s .  E x t e n s i v e  b a s i n  and  range  normal f a u l t s  

t r a c e  t h e  r a n g e f r o n t  on t h e  e a s t .  There  a r e  no i n t r u s i v e s  mapped near  t h e  

m i n e s i t e s  (Hope and Coa t s ,  1976) .  

The t h r e e  b a r i t e  mines o f  t h e  Beaver d i s t r i c t  were  v i s i t e d  by Papke 

i n  t h e  summer of 1980. The i n f o r m a t i o n  c o n t a i n e d  i n  t h i s  r e p o r t  r e g a r d i n g  

t h e  b a r i t e  d e p o s i t s  a r e  d e r i v e d  from h i s  d e s c r i p t i o n s  of t h e  p r o p e r t i e s .  

The mines a r e  open p i t s  o r  s t r i p p e d  a r e a s  developed i n  c h e r t s  (some b l a c k ) ,  

mudstones and a r g i l l i t e s  of t h e  Ordovic ian  V i n i n i  Format ion.  The b a r i t e  

occurs  i n  u n i t s  which a r e  g e n e r a l l y  conformable  w i t h  t h e  bedding of t h e  h o s t  

rocks .  The u n i t s  v a r y  c o n s i d e r a b l y  i n  t h i c k n e s s  f rom one mine t o  ano ther .  

A t  t h e  Lakes mine, t h e  b a r i t e  h o r i z o n  i s  a b o u t  30' t h i c k .  Some of t h e  rocks  

exposed i n  t h e  p i t s  are s h e a r e d  o r  i r o n - s t a i n e d .  White b a r i t e  v e i n s  occur  

l o c a l l y .  

The Stampede mine i s  developed by s e v e r a l  benches  and t r e n c h e s  o r i e n t e d  

i n  a  nor theas t - sou thwes t  d i r e c t i o n .  The t r e n c h e s  e x p l o r e  a s e c t i o n  of s i l i c e o u s  

sediments  c o n s i s t i n g  of c h e r t s  and s i l t s t o n e s  i n t e r b e d d e d  w i t h  p l a t y  s h a l e s  and 

mudstones. The r o c k s  a r e  p robab ly  p a r t  of t h e  O r d o c i c i a n  V i n i n i  Formation. 

The bedding i n  t h e  p i t  g e n e r a l l y  s t r i k e s  N20E and d i p s  25O NW. I n  a  few 

p l a c e s  t h e  rocks  a r e  f r a c t u r e d  a long  n o r t h e a s t - s t r i k i n g  high-angle  f a u l t s . ,  

L igh t  b l u e  and d a r k  b l u e  s i l i c e o u s  t u r q u o i s e  o c c u r s  i n  l i g h t - c o l o r e d  s i l t -  

s t o n e s  and s h a l e s .  The t u r q u o i s e  forms small pods ,  l e n s e s  and v e i n l e t s  which 

were d e p o s i t e d  a l o n g  p r e - e x i s t i n g  f r a c t u r e s ,  l i k e  bedding p l a n e s  o r  s h e a r  
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zones.  Some j a r o s i t e  c r y s t a l s  a r e  a l s o  p r e s e n t  on f r a c t u r e  s u r f a c e s  i n  t h e  

s i l t s t o n e s .  Some b l e a c h i n g ,  i r o n - s t a i n i n g  and minor s i l i c i f i c a t i o n  o f  t h e  

w a l l r o c k s  is e v i d e n t .  
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BEOWALE DISTRICT 

The main mining a c t i v i t y  i n  t h e  Beowawe d i s t r i c t  i s  c e n t e r e d  n e a r  Beowawe, 

a  town l o c a t e d  a t  t h e  n o r t h e r n  end of C r e s c e n t  V a l l e y  i n  Eureka County, Nevada. 

The d i s t r i c t  a l s o  encompasses some s m a l l  p r o s p e c t s  l o c a t e d  3  m i l e s  e a s t  of town 

and mines  and p r o s p e c t s  l o c a t e d  i n  t h e  Dry H i l l s ,  a  low r i d g e  which ex tends  o u t  

i n t o  C r e s c e n t  Va l l ey  12  m i l e s  s o u t h e a s t  o f  Beowawe. 

The geology of t h e  Beowawe d i s t r i c t  is  c h a r a c t e r i z e d  by b o t h  a c t i v e  and i n a c t i v e  

h o t  s p r i n g  sys tems.  Most of  t h e  commodities produced from t h e  d i s t r i c t  a r e  

g e n e t i c a l l y  r e l a t e d  t o  t h e s e  hydro the rmal  sys tems .  More than  132 f l a s k s  o f  mercury 

were produced from t h e  Red D e v i l  Eline between 1929 and  1932. The mine i s  l o c a t e d  

i n  t h e  low h i l l s  abou t  1 m i l e  s o u t h  of town. Al though t h e r e  a r e  o t h e r  mercury 

p r o s p e c t s  i n  t h e  a r e a ,  t h e  Red D e v i l  Mine i s  t h e  l a r g e s t  underground mine i n  t h e  

d i s t r i c t ,  c o n s i s t i n g  o f  s e v e r a l  thousand f e e t  o f  underground workings .  A s u l f u r  

d e p o s i t  was exp lo red  i n  1966(? )  by Southwestern  E x p l o r a t i o n  Company on the  ext reme 

sou thwes t  t i p  o f  t h e  Dry H i l l s .  A t  t h a t  t ime  a  " s m a l l  tonnage of  f a i r l y  high-grade 

m a t e r i a l  had been s o r t e d  out"  (Papke,  1 9 6 6 ) ,  b u t  t h e  amount o f  p r o d u c t i o n ,  i f  any,  

is n o t  known. For a lmos t  twenty y e a r s ,  s e v e r a l  companies have pursued t h e  develop- 

ment o f  geo the rmal  energy from v e n t i n g  g e y s e r s  l o c a t e d  6  miles wes t  of  town. Recent 

p l a n s  by NORNEV Demonstra t ion Geothermal Co. t o  b u i l d  a  10-megawatt b i n a r y  geo the rmal  

power p l a n t  a t  t h e  s i t e  have t e m p o r a r i l y  been p u t  on ho ld  ( G a r s i d e ,  i n  p r e s s ) .  

The  Sans inena  b a r i t e  mine l o c a t e d  a b o u t  2  m i l e s  e a s t  o f  town h a s  produced 

a1,out: 30,000 tons of b a r i t e  Irllrougl~ May, 1980. 

The o l d e s t  rocks  exposed i n  t h e  d i s t r i c t  a r e  c h e r t s ,  s h a l e s ,  and a r g i l l i t e s  

of t h e  Ordov ic ian  V i n i n i  and Valmy Format ions  ( S t e w a r t  and C a r l s o n ,  1976).  The 

rocks  a r e  h o s t  t o  s c v c r n l  o f  t l ~ c  minera l  o c c u r r e n c e s  i n  t h e  d i s t r i c t ,  i r ic luding 

b a r i t e  a t  t h e  Sans inena  Mine and mercury a t  t h e  Red D e v i l  Mine. T e r t i a r y  v o l c a n i c  

rocks  o v e r l i e  t h e  sed iments  l o c a l l y .  Above t h e  Sans inena  Mine and i n  t h e  wes te rn  
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p o r t i o n  of t h e  Dry H i l l s  t h e  f lows  a r e  a n d e s i t i c  o r  b a s a l t i c  i n  composit ion.  

Upper P a l e o z o i c  d e t r i t a l  and c a r b o n a t e  rocks  compose t h e  w e s t - c e n t r a l  p o r t i o n  o f  

t h e  Dry H i l l s .  These r o c k s  a r e  o v e r l a i n  by f e l s i c  t u f f s  and f lows  of Cenozoic age  

(Muff ler ,  1964) and i n t r u d e d  by r h y o d a c i t e  t o  g r a n o d i o r i t e  p l u t o n i c  rocks  of 

Ear ly  Cretaceous  age (Spengle r ,  e t  a l ,  1979). Ac t ive  h o t  s p r i n g s  a r e  l o c a t e d  a t  "The 

Geysers" west  of Beowawe, on a ranch  n e a r  Beowawe and a l o n g  t h e  w e s t e r n  margin of 

Hot Spr ings  P o i n t .  The h o t  s p r i n g s  a r e  l o c a t e d  a l o n g  major  n o r t h e a s t - s t r i k i n g  

range- f ron t  f a u l t s .  

The mercury d e p o s i t  a t  t h e  Red D e v i l  Mine i s  w e l l  d e s c r i b e d  by Bai ley and 

Phoenix (1944) and Rober t s  (1967) .  The d e p o s i t  w i l l  n o t  b e  r e d e s c r i b e d  i n  t h i s  

r e p o r t .  However, i t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e r e  i s  r e v i v e d  i n t e r e s t  i n  t h e  

a r e a  su r rounding  t h e  d e p o s i t  beacause  of t h e  a s s o c i a t i o n  o f  some go ld  d e p o s i t s  w i t h  

mercury and h o t  s p r i n g  environments .  During our  examina t ion  o f  t h e  d i s t r i c t  i n  

June ,  1982, t h e  a r e a  s u r r o u n d i n g  t h e  mine s i t e  was s t a k e d  by Cheveron Resources 

Co. i n  June,1981. T h e i r  Rag c l a i m s  ex tend  eas tward  and i n c l u d e  a prospected a r e a  

i n  s i l i c e o u s  sediments  abou t  3 m i l e s  n o r t h e a s t  of Beowawe. The p r o s p e c t s  e x p l o r e  

a low-angle f a u l t  i n  b l a c k  s i l i c e o u s  s h a l e s  and c h e r t s  o f  t h e  Ordovician V i n i n i  

Formation. The t h r u s t  zone is  s i l i c i f i e d ,  i r o n - s t a i n e d  and d i p s  about  15O t o  t h e  

n o r t h .  B r e c c i a  from t h e  dump (sample 177) c o n t a i n s  f ragments  of c h e r t s  and coarse -  

c r y s t a l l i n e  b a r i t e .  The f ragments  a r e  cemented by q u a r t z ,  b a r i t e  and i ron-oxides .  

A s e l e c t  sample from a s m a l l  p i t  nearby con ta ined  a t r a c e  amount of gold  and 0.20 oz.  

Ag (Southern P a c i f i c  Co., 1964).  The sample w a s  t a k e n  from a l i m o n i t e  zone a l o n g  

a q u a r t z i t e - a n d e s i t e  c o n t a c t .  

The s u l f u r  d e p o s i t  a t  t h e  extreme south-western  t i p  o f  t h e  Dry H i l l  i s  

c h a r a c t e r i z e d  by i n t e n s e  hydro thermal  a l t e r a t i o n .  Bul ldozer  c u t s  expose an  a l t e r e d  

rock f a c e  u p t o  SO' high  which c o n t a i n s  abundant n a t i v e - s u l f u r  d i s t r i b u t e d  i r r e g u l a r l y  

throughout  (Papke, 1966).  The h o s t  r o c k s  were probably  o r i g i n a l l y  a n  a n d e s i t e  

o r  b a s a l t  b u t  a r e  now c o m p l e t e l y  a l t e r e d  t o  a punky m i x t u r e  o f  s i l i c a ,  c l a y s ,  

a 2 
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i ron-ox ides  and s u l f u r .  The a l t e r e d  rock  r e p o r t e d l y  c o n t a i n s  minor amounts o f  

c i n n a b a r  and antimony a l s o .  During 1981, Homestake Mining Co, (? )  b u i l t  s e v e r a l  

d r i l l  roads  and h o l e s  above t h e  s u l f u r  d e p o s i t  a l o n g  t h e  south-western  edge o f  t h e  

Dry H i l l s .  The h o l e s  were d r i l l e d  i n  r u b b l y ,  b r e c c i a t e d  and s i l i c i f i e d  o u t c r o p s  

of Ordovician c h e r t s ,  s h a l e s  and q u a r t z i t e s .  C u t t i n g s  found on t h e  d r i l l  road  

(sample 175) c o n s i s t  of s i l i c e o u s  sed iments  w i t h  f i n e l y  c r y s t a l l i n e  p y r i t e  

d e p o s i t e d  on f r a c t u r e  s u r f a c e s  and d i s semina ted  th roughout .  The c u t t i n g s  may a l s o  

c o n t a i n  some mercury m i n e r a l s .  A c t i v e  h o t  s p r i n g s  a l o n g  t h e  wes te rn  margin of t h e  

Dry H i l l s  a r e  p r e s e n t l y  forming c a l c a r e o u s  s i n t e r  ( G a r s i d e  and S c h i l l i n g ,  1979).  

The h o t  s p r i n g s  and s u l f u r  d e p o s i t  are l o c a t e d  a l o n g  t h e  t r a c e  of two range- f ron t  

f a u l t s  which i n t e r s e c t  a t  t h e  t i p  of t h e  Dry H i l l s .  

B a r i t e  v e i n s  h o s t e d  by a q u a r t z  l a t i t e  i n t r u s i v e  (? )  a r e  p rospec ted  i n  t h e  

n o r t h e r n  p a r t  o f  t h e  Dry H i l l s .  S e v e r a l  v e i n s  o f  good q u a l i t y  b a r i t e  a r e  e x p l o r e d  

by sha l low workings on t h e  White Knob c l a i m s  i n  s e c t i o n s  9  and 10,  T30N, R50E 

(Papke, i n  p r e p a r a t i o n ) .  

The h i s t o r y  of t h e  development of t h e  Beowawe g e y s e r s  a r e a  i s  d e s c r i b e d  by 

Gars ide  and S c h i l l i n g ,  1979. Much o f  t h e  a r e a  i s  covered by an  expansive  s i l i c e o u s  

s i n t e r  d e p o s i t  which r e p o r t e d l y  c o n t a i n s  300 ppm t u n g s t e n  and high b e r y l l i u m  

(Gars ide  and S c h i l l i n g ,  1979) .  

The Sansinena b a r i t e  mine c o n s i s t s  of two open p i t s  developed i n  c h e r t s ,  

a r g i l l i t e s  and s h a l e s  o f  t h e  Ordovic ian  V i n i n i  Format ion.  The bedding of t h e  

sediments  i s  h o r i z o n t a l  o r  s h a l l o w l y  s o u t h  d i p p i n g .  B a r i t e  occurs  i n  two u n i t s  

which t o g e t h e r  t o t a l  a b o u t  26' i n  t h i c k n e s s .  The h o s t  r o c k s  a r e  n o t a b l y  i r o n -  

s t a i n e d  and c u t  by high-angle  i r o n - f i l l e d  f i s s u r e s .  The mine showed r e c e n t  s i g n s  

of a c t i v i t y  d u r i n g  our  examina t ions  i n  1980 and 1982. 



4 .  

S e l e c t e d  References:  

Anderson, B.M. (1967) Aeromagnetic map of t h e  Beowawe and C a r l i n  quadrang les ,  

Eureka and Elko County, Nevada: USGS OFR. 

B a i l e y ,  E .  H. and Phoenix,  D.A. (1944) Quick-s i lve r  d e p o s i t s  i n  Nevada: Univ. of 

Nevada B u l l . ,  Geol. and mining s e r i e s  /I 41, v .  38,  no.5 ,  p .  78. 

Day, T. J .  (1975) A geo thermal  t empera tu re  s t u d y  i n  and around Beowawe, Nevada: 

M.S. t h e s i s ,  S tanford  Univ. 

G a r s i d e ,  L .  J .  and S c h i l l i n g  J .  H.  (1979) Thermal w a t e r s  o f  Nevada: NBMG B u l l .  91, 

p.  29. 

G a r s i d e ,  L .  J . ,  i n  p r e s s ,  Geothermal Energy in S c h i l l i n g ,  J . ,  The Nevada Minera l  

I n d u s t r y  1982: NBMG Spec. Pub. M I  - 1982. 

Minobras,  (1973) Nevada I n d u s t r i a l  M i n e r a l s ,  p.  19. 

M u f f l e r ,  L .  J .  P .  (1964) Geology of t h e  F r e n c h i e  Creek quadrang le  n o r t h - c e n t r a l  

Nevada: USGS B u l l .  1179. 

Nolan T. B .  and AnaersonF.  H .  (1934) Geyser a r e a  n e a r  Beowawe, Eureka County, 

Nevada: Am. J o u r .  S c i . ,  5 t h  s e r . ,  v. 27,  no. 159, p .  215-229. 

O e s t e r l i n g ,  W .  A.  (1962) Geothermal power p o t e n t i a l  of n o r t h e r n  Nevada: P a c i f i c  

Southwest Minera l  I n d u s t r y  Cont . ,  Am. I n s t .  Mining,  M e t a l l u r g i c a l ,  Petroleum 

Engrs . ,  San F r a n c i s c o ,  unpub. r e p o r t .  

Papke,  K .G .  (1966) S u l f u r  d e p o s i t s  i n  Nevada: NBMG OFR ( n o t  p u b l i s h e d ) .  

Papke,  K . G . ,  B a r i t e  d e p o s i t s  i n  Nevada: NBMG B u l l . ,  i n  p r e p a r a t i o n .  

R i n e h a r t ,  J . S .  (1968) Geyscr a c t i v i t y  n e a r  Beowawe, Eureka County, Nevada: J o u r .  

Geophys. Research,  v .  73, no.24,  p.  7703-7706. 

Rober t s ,  R . J . ,  e t  a1 (1967) Geology and m i n e r a l  r e s o u r c e s  o f  Eureka County, Nevada: 

NBM B u l l .  64,  p .  65. 

S p e n g l e r ,  R.W., e t  a 1  (1979) I n v e n t o r y  of g r a n i t i c  masses i n  t h e  s t a t e  of Nevada: 

USGS OF 79-235. 



5 

Southern P a c i f i c  Co. (1964) Minera l s  f o r  I n d u s t r y ,  n o r t h e r n  Nevada and nor thwes te rn  

Utah: Summary of g e o l o g i c a l  su rvey  of 1955-1961, v .  1. 

S t e w a r t ,  J .  H .  and Car l son ,  J .  E .  (1976) Geologic  map of n o r t h - c e n t r a l  Nevada: 

NBMG Map 50 ( o u t  of p r i n t ) .  

U.S. Dept. o f  Energy,  (Feb. 1978) S i t e - s p e c i f i c  a n a l y s i s  o f  geothermal  development- 

Data f i l e s  o f  p r o s p e c t i v e  s i t e s :  p repared  f o r  USDOE Div,  o f  Geothermal Energy, 

under c o n t r a c t  #-EG-77-C-01-4014. (BCP/T40 14-01/3) . 
Vanderberg, W.O.  (1938) Reconnaissance o f  mining d i s t r i c t s  i n  Eureka County, 

Nevada: USBM I n f .  C i r c .  7022. 

Wollenberg, H ,  e t  a l ,  (Aug. 1977) Geochemical s t u d i e s  a t  f o u r  n o r t h e r n  Nevada 

ho t  s p r i n g  a r e a s :  prepared f o r  t h e  US DOE under  c o n t r a c t  ii W-7405-ENG-48 by t h e  

Energy and Environment D i v i s i o n ,  Lawrence Berke ley  Labora to ry ,  Univ. of 

C a l i f . / B e r k e l e y  (LBL-6808). 



BOOTSTRAP DISTRICT 

The B o o t s t r a p  d i s t r i c t  is  l o c a t e d  on t h e  wes t  s l o p e  of t h e  Tuscarora  Moun- 

t a i n s ,  g e n e r a l l y  a l o n g  Boulder Creek n o r t h  of t h e  Elko-Eureka county l i n e .  

The d i s t r i c t  i s  j u s t  t o  t h e  n o r t h  of t h e  Lynn d i s t r i c t  i n  Eureka County, The 

a r e a  was c a l l e d  t h e  Boulder Creek d i s t r i c t  from 1953 t o  abou t  1960 b u t  became 

known a s  t h e  B o o t s t r a p  d i s t r i c t  a f t e r  t h e  B o o t s t r a p  mine became a  major gold  

p roducer  i n  1958. Beginning i n  1953, t h e  d i s t r i c t  became a n  impor tan t  b a r i t e  

p roducer ,  w i t h  most of t h e  p r o d u c t i o n  coming from t h e  R o s s i  mine (Smith,  1976) .  

Although Smith (1976) makes r e f e r e n c e  t o  g o l d  p l a c e r  d e p o s i t s  a l o n g  Boul- 

d e r  Creek,  n o t h i n g  can be  found i n  t h e  l i t e r a t u r e  concern ing  t h e s e  d e p o s i t s ,  

and t h e  e a r l i e s t  a c t i v i t y  i n  t h e  d i s t r i c t  may be t h e  antimony p r o d u c t i o n  cred- 

i t e d  t o  t h e  Boots t rap  mine. Lawrence (1963) ment ions  t h a t  one  c a r l o a d  of an- 

timony was mined i n  1914, h a u l e d  t o  t h e  r a i l r o a d  a t  Dunphy, b u t  never  shipped.  

S t a r t i n g  a g a i n  i n  1972, t h e  B o o t s t r a p  mine was e x p l o r e d  and mined by t h e  

Newmont Mining Co. f o r  go ld .  The d e p o s i t  i s  a  d i s semina ted  o c c u r r e n c e  s i m i -  

l a r  t o  t h e  l a r g e  C a r l i n  mine t o  t h e  s o u t h  i n  t h e  Lynn d i s t r i c t .  No mining is 

now underway a t  t h e  s i t e ,  b u t  dumps a r e  be ing  heap-leached. I n  1983, a new 

d e p o s i t  d i s c o v e r e d  about  one m i l e  n o r t h w e s t  of t h e  o l d  B o o t s t r a p  was under de- 

velopment by t h e  Dee Cold Mining Company (Cordex).  Th i s  o c c u r r e n c e ,  s i m i l a r  

g e o l o g i c a l l y  t o  t h e  one a t  B o o t s t r a p ,  has  announced o r e  r e s e r v e s  of 2 . 7  m i l -  

l i o n  t o n s  averag ing  0.117 ounce p e r  ton  go ld  (Pay D i r t ,  A p r i l  1983) .  Th i s  de- 

p o s i t ,  known a s  t h e  Boulder Creek o r  Dee Mine, is schedu led  f o r  p r o d u c t i o n  i n  

1984. 
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I n  t h e  B o o t s t r a p  mine a r e a ,  th ick-bedded l i m e s t o n e s  o f  Devonian age  a r e  

exposed  i n  a window th rough  t h e  o v e r l y i n g  c h e r t s ,  s h a l e s ,  and  l i m e s t o n e s  of 

t h e  O r d o v i c i a n  V i n i n i  Format ion .  The V i n i n i  s t r a t a  a r e  c u t  by many s t e e p  

n o r t h - t r e n d i n g  f a u l t s  and i n t r u d e d  by q u a r t z  l a t l t e  t o  d a c i t e  d i k e s .  A t  

B o o t s t r a p ,  g o l d  o c c u r s ,  m o s t l y  as m i c r o s c o p i c  p a r t i c l e s ,  a l o n g  f r a c t u r e s  i n  

t h e  d i k e s  and  i n  t h e  c h e r t s  and  s h a l e s  n e a r  t h e  d i k e s .  A c c o r d i n g  t o  Bonham 

( 1 9 8 2 ) ,  t h e  n e a r b y  Boulder  Creek  d e p o s i t  i s  a l s o  i n  uppe r  p l a t e  r o c k .  The 

b a r i t e  a t  t h e  R o s s i  mine a l s o  o c c u r s  i n  r o c k s  o f  t h e  V i n i n i  Fo rma t ion .  The 

s e d i m e n t s  i n  t h e  mine a r e a  a r e  i n t r u d e d  by d i k e s  and a r e  o v e r l a i n  by volcan-  

i c  t u f f s .  S e v e r a l  b a r i t e  u n i t s  a r e  p r e s e n t ,  t h e  main one  r e a c h i n g  a  maxi- 

mum t h i c k n e s s  o f  40 f e e t  (Papke ,  i n  p r e p a r a t i o n ) .  
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The Buckhorn d i s t r i c t  i s  s i t u a t e d  on t h e  lower e a s t  f l a n k  of t h e  sou thern  

Cortez  Mountains about  5 m i l e s  e a s t  o f  the  Cor tez  Gold mine. Mines, p rospec t s  and 

d r i l l  h o l e s  a r e  s c a t t e r e d  throughout  t h e  canyons and low r i d g e s  occupying the  

nor thwes t  q u a r t e r  of t h e  Horse Creek V a l l e y  15 '  q u a d r a n g l e ,  b u t  t h e  e x t e n s i v e  

underground workings and g l o r y  h o l e s  which comprise  t h e  c e n t r a l  d i s t r i c t  a r e  

l o c a t e d  i n  s e c t i o n  31, T27N, K49E. The e n t i r e  p r o p e r t y  c o n s i s t s  of 7,700 a c r e s  of 

p a t e n t e d  and unpatented l o d e  c la ims  (Minesearch R e p o r t ,  1983) .  The c e n t r a l  d i s t r i c t  

i s  c u r r e n t l y  he ld  by Cominco American E x p l o r a t i o n  Co, 

The e a r l y  h i s t o r y  of mining a c t i v i t y  i s  w e l l  documented by vanderherg (1938). 

The d i s t r i c t  was f i r s t  d i s c o v e r e d  i n  1908-1909 and by 1913 t h e  Buckhorn Mines Go. had 

"done c o n s i d e r a b l e  development work and blocked o u t  a body of low-grade g o l d - s i l v e r  

oreW(Vanclerberg, 1938).  Between 1914 and 1916, o r e  was mined from a  g l o r y  h o l e  

and m i l l e d  on s i t e .  The m i l l  was powered by e l e c t r i c i t y  de r ived  from a 700-horse 

power steam p l a n t  l o c a t e d  a t  Beowawe. The n e x t  s u r g e  of a c t i v i t y  a t  t h e  mine 

was d u r i n g  t h e  1930 's  and s i n c e  t h a t  t ime  t h e r e  h a s  been s p o r a d i c  mining of t h e  

d e p o s i t  and some reworking of dump m a t e r i a l .  The t o t a l  known produc t ion  f o r  t h e  

d e p o s i t  through 1950 i s  39,  024 o z .  A u ,  311, 278 oz .  Ag and minor copper (Rober ts ,  

R . J . ,  e t  a l ,  1967).  Most of t h e  o r e  produced was d e r i v e d  from t h e  n o r t h  and s o u t h  

g l o r y  h o l e s  which t o g e t h e r  comprise t h e  Buckhorn mine. 

I n  r e c e n t  y e a r s ,  Bethex C o r p . , i n  , j o i n t  v e n t u r e  w i t h  s e v e r a l  o t h e r  companies, 

d r i l l e d  246 e x p l o r a t i o n  h o l e s  t o t a l i n g  40,865'  i n  3 o r  4 s e p a r a t e  zones i n  t h e  

d i s t r i c t  (E  and M J ,  1981) .  Cominco l a t e r  a c q u i r e d  Bethexs '  c la ims and continued 

w i t h  e x p l o r a t i o n  work d u r i n g  t h e  summers of 1982 and 1983. A t  t h e  t i m e  of our  

examinat ion of t h e  d i s t r i c t  i n  J u l y ,  1982 t h e i r  work inc luded  g e o l o g i c  mapping 

of the  c la im a r e a ,  geochemical  snmpllng and c o r e  d r i l l i n g  w i t h i n  and n e a r  the  

e x i s t i n g  g l o r y  h o l e s .  A 1982 e s t i m a t e  on t h e  p o t e n t i a l  o r e  r e s e r v e s  is  2.5 m i l l i o n  
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tons  a t  0.082 oz Au/ton and 1 .05 o z .  & / t o n  (Bonham, 1982) .  However, Comincos' 

r e c e n t  e x p l o r a t i o n  work on t h e  d e p o s i t  i n d i c a t e s  c o n s i d e r a b l y  d i f f e r e n t  r e s e r v e s  

(Oral  comnl., S c o t t  Monroe). 

Accordirlg t o  Wells and E l l i o t t  (1969) t h e  geology of t h e  Buckhorn a r e a  i s  a s  

f o l l o w s  : 

"Rocks i n  t h e  Ruckhorn a r e a  c o n s i s t  of a  s e r i e s  of P l i o c e n e  b a s a l t i c  a n d e s i t e  

f lows t h a t  o v e r l i e  T e r t i a r y  sed imenta ry  r o c k s .  The m i n e r a l i z e d  a r e a  i s  a long  t h r e e  

f a u l t s  t h a t  t r e n d  N .  10' W .  The T e r t i a r y  s e d i m e n t a r y  r o c k s  a r e  exposed a l o n g  a  

h o r s t  t h a t  i s  c u t  by a  media l  f a u l t .  They c o n s i s t ,  i n  decending o r d e r ,  of l amina ted  

bedded c h e r t ,  t u f f a c e o u s  s a n d s t o n e  ( p o s s i b l y  i n t e r b e d d e d  w i t h  t h e  c h e r t ) ,  s a n d s t o n e ,  

and conglomerate .  The s a n d s t o n e  and conglomerate  a r e  t i g h t l y  cemented by s i l i c a .  

These r o c k s  d i p  lo0-35O E . ,  a r e  l o c a l l y  deformed, and a r e  i n t r u d e d  by v e s i c u l a r  

b a s a l t  t h a t  i s  a l t e r e d  and s i l i c i f i e d .  Some of  t h e  b a s a l t  n e a r  t h e  medial  f a u l t  

zone h a s  been a l t e r e d  t o  pure  w h i t e  k a o l i n .  The a l t e r e d  rock g rades  from k a o l i n  

through w h i t e  s w e l l i n g  c l a y ,  brown s w e l l i n g  c l a y  ( m o n t m o r i l l o n i t e ) ,  and p a r t i a l l y  

a l t e r e d  b a s a l t  t o  f r e s h  b a s a l t . "  

R e s i s t i v i t y  s u r v e y s  by t h e  USGS i n d i c a t e  t h e  b a s a l t s  i n  t h e  Buckhorn a r e a  a r e  

about 350-400' t h i c k  (Wells and E l l i o t t ,  1969) .  

The v o l c a n i c  r o c k s  a t  Buckhorn a r e  p a r t  of a sequence of b a s a l t i c  a n d e s i t e  f lows 

which cover  t h e  e a s t  f l a n k  of t h i s  p a r t  of t h e  Cor tez  Mountains. T h i s  sequence i s  

shown on t h e  e a s t e r n  margin of t h e  C o r t e z  15 '  geology map ( G i l l u l y  and Masursky, 1965) 

A t  Buckhorn and C o r t c z ,  t h c  b a s a l t s  d i r e c t l y  o v e r l i e  T e r t i a r y  g r a v e l s  and l e s s  

commonly, P a l e o z o i c  r o c k s .  The b a s a l t s  a r e  known t o  be  c o r r e l a t i v e  w i t h  s i m i l a r  rocks  

exposed i n  t h e  Shoshone Range (Wel l s ,  e t  a 1 , 1 9 7 1 ) .  K-Ar  age  d e t e r m i n a t i o n s  on b a s a l t i c  

a n d e s i t e s  c o l l e c t e d  s o u t h e a s t  of Horse Ranch and on t h e  e a s t  f l a n k  of t h e  n o r t h e r n  

Sl~oshorie Range y i e l d e d  i d e n t i c a l  a g e s  of 16 .3  my(Wells ,e t  a1 ,1971 and McKec and 

Si lberman,  1970) .  

3 1 



These i d e n t i c a l  d a t a  s u p p o r t  c o r r e l a t i o n s  o f  t h e  v o l c a n i c  s t r a t i g r a p h y  between the  

two ranges  and i n d i c a t e  t h a t  t h e  h o s t  b a s a l t s  a t  Buckhorn a r e  l a t e  Miocene i n  age .  

Fur thermore ,  i t  h a s  been  s u g e s t e d  t h a t  t h e  m i n e r a l i z a t i o n  a t  Buckhorn i s  a s s o c i a t e d  

w i t h  i n t r u s i v e  r h y o l i t e s  of  Miocene age  which o u t c r o p  abou t  3 m i l e s  southwest  i n  

l iorse  Canyon (Wel ls ,  e t  a l ,  1971).  T h i s  s u g g e s t i o r ~  seems p l a u s i b l e  s i n c e  a d u l a r i a  

from a "cha lcedony-adu la r i a  v e i n "  n e a r  t h e  Buckhorn mine y i e l d e d  a  14.6  my age d a t e  

which , "wi th in  t h e  l j m i t s  of  a n a l y t i c a l  u n c e r t a i n t y "  i s  e s s e n t i a l l y  t h e  same a s  

t h e  Horse Canyon r h y o l i t e  d a t e d  a t  15.3 my. (Wells  and S i lbe rman ,  1973) .  

The m i n e r a l i z a t i o n  a t  t h e  Buclchorn mine o c c u r s  w i t h i n  a  h i g h l y  a l t e r e d ,  c h a o t i c  

b r e c c i a  zone.  The d e p o s i t  i s  c e n t e r e d  a l o n g  a  v e r t i c a l  o r  s t e e p l y  e a s t - d i p p i n g ,  

n o r t h  t o  nor th-west  s t r i k i n g  r e v e r s e  f a u l t  which l i es  a l o n g  t h e  c e n t r a l  a x i s  of a  

n o r t h  t r e n d i n g  s t r u c t u a l  b l o c k  shown a s  a  h o r s t  by Wel l s  and E l l i o t t ,  1969.  Recent 

a s p p i n g  i n  t h e  a r e a  by Cominco g e o l o g i s t s  i n d i c a t e s  t h a t  t h e  f a u l t e d  b lock  may 

a c t u a l l y  be a  g raben  ( o r a l  comm., S c o t t  Monroe). 

The b r e c c i a  zone i s  w e l l  exposed i n  t h e  n o r t h  end of t h e  s o u t h  g l o r y  h o l e .  

The zone i s  comple te ly  o x i d i z e d  by supergcne  p r o c e s s e s .  Boulder  t o  pebb le  s i z e  

f ragments  oE a l t e r e d  amygda lo ida l  b a s a l t  a r e  cemented and veined by a  mix tu re  of 

g r e y  c f~a lce t lon ic  s i l i c a ,  c l a y ,  i r o n  o x i d e s  and i r o n  s u l f a t e s  ( j a r o s i t e )  . The 

m a t r i x  c o n t a i n s  abundant l i m o n i t e  i n  add i t - ion  t o  g o e t h i t e  and h e m a t i t e .  The b r e c c i a  

f ragments  a r e  a l t e r e d  t o  a n  a r g i l l i c  assemblage of k a o l i n i t e  and montmor i l lon i t e .  

Unusual g r e e n  and ye l low c o a t i n g s  on t h e  f ragments  a r e  p robab ly  a r s e n i c  o r  s u l f u r  

m i n e r a l s .  Some m i c r o f o s s i l s  were  i d e n t i f i e d  i n  p u l v e r i z e d  r o c k  from t h e  zone 

i n d i c a t i n g  t h a t  sed iments  a l s o  comprise  a p o r t i o n  of  t h e  h o s t  r o c k s .  A t  t he  sou th  

end of t h e  p i t ,  bedded s i l t s t o n e s  f a u l t e d  a g a i n s t  t h e  b a s a l t s  a l o n g  a  s t e e p l y  e a s t -  

d i p p i n g  s t r u c t u r e .  

F ree  g o l d  a t  Buckhorn o c c u r s  w i t h  l i m o n i t e  a l o n g  f i n e  f r a c t u r e s  and v e i n l e t s  



w i t h i n  t h e  b r e c c i a  zone.  T11c o x i d e  zone e x t e n d s  f o r  about  100' below t h e  s u r f a c e .  

Below t h i s  d e p t h ,  t h e  zone c o n t a i n s  abundant  p y r i t e  and m a r c a s i t e .  Sample 1514 was 

taken from t h e  dump of underground workings  l o c a t e d  j u s t  e a s t  of  t h e  Buckhorn 

g l o r y  h o l e s .  The dumps conta i r i  o r e  from t h e  unox id ized  zone c o n s i s t i n g  of 

s i l i c i f i e d  sed imenta ry  b r e c c i a s  w i t h  abundant  unox id ized  p y r i t e  i n  f r agments ,  

v e i n l e t s  and w i t h i n  t h e  s i l i c e o u s  cement.  The gold  c o n t e n t  i n  t h e  o r e  zone r e p o r t e d l y  

d e c r e a s e s  w i t h  d e p t h  w h i l e  t h e  s i l v e r  c o n t e n t  g e n e r a l l y  i n c r e a s e s .  R e s u l t s  of 

geochemical  sampl ing w i t h i n  and n e a r  t h e  o r e  zone r e v e a l  some h i g h  gold  v a l u e s  

( s e v e r a l  i n  t h e  range between I - lop pm Au)  and anomalous amounts of Hg, A s  and Ag 

(Wells and E l l i o t t ,  1969) .  

Approximate ly  1 m i l e  n o r t h e a s t  of  t h e  Buckhorn mine t h e r e  a r e  beds  of o p a l i t e  

which l i e  d i r e c t l y  on b a s a l t s .  The o p a l i t e  beds s t r i k e  nor thwes t  and c o n t a i n  

f o s s i l  r e e d  arid s n a i l  i n ~ p r e s s i o n s .  According t o  Cominco, t h e  o p a l i t e  c o n t a i n s  

anonia lous  q u a n t i t i c s  of  AG, Ag and IIg. Hydrothermal e x p l o s i o n  b r e c c i a s ,  s i n t e r  

d e p o s i t s  and o p a l i z e d  conglomeraLe o u t c r o p  e l sewhere  i n  t h e  d i s t r i c t .  The p resence  

of t h e s e  rocl is  t y p e s  i n  t h e  mine a r e  e v i d e n c e  f o r  t h e  e x i s t e n c e  of  n sha l low,  

h o t - s p r i n g s  environment  d u r i n g  t h e  t ime  of  m i n e r a l i z a t i o n  a t  Buckhorn. 

S e v e r a l  s h a l l o w  workings and d r i l l  h o l e s  a r e  l o c a t e d  i n  a  nor th - sou th  d r a i n a g e  

about  4  m i l e s  e a s t  of t h e  main d i s t r i c t .  Exposures a r e  poor ,  b u t  i n  g e n e r a l  t h e  

workings  e x p l o r e  f a u l t  zones i n  q u a r t z i t e s ,  c h e r t s  and s h a l e s  of t h e  Penn-Permian 

Brook Canyon Formation o r  t h e  Ordov ic ian  Vlnini .  Formation.  S u l f i d e s  were noted 

i n  some d r i l l  c u t t i n g s  ancl i n  s i l i c i f i e d  b r e c c i a  found on t h e  dumps. The canyon 

f o l l o w s  t h e  t r a c e  of a. n o r t h w e s t - s t r i k i n g ,  h igh-angle  f a u l t .  S e v e r a l  i n t r u s i v e  b o d i e s  

a r e  1-ocated j u s t  nor t l i  o f  Lhe mines and niny be  r e l a t e d  t o  t h e  m i n e r a l i z a t i o n  

(Rober t s ,  e t  a l ,  1967) .  
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BURNER HILLS D I S T R I C T  

The Burner  H i l l s  and t h e  min ing  d i s t r i c t  of t h e  same name a r e  l o c a t e d  i n  

w e s t e r n  Ellto County a b o u t  1 6  m i l e s  n o r t h  of  Midas and 1 0  m i l e s  w e s t  of  t h e  

Good Hope d i s t r i c t .  The h i l l s  form a n  e l o n g a t e ,  n o r t h - s o u t h  t r e n d f n g  prom- 

i n e n c e  above  t h e  general1.y f e a t u r e l e s s  Owyhee d e s e r t  which  e x t e n d s  t o  t h e  

n o r t h  i n t o  Idaho .  

Rocks exposed i n  t h e  Burne r  H i l l s  c o n s i s t  oE c h e r t ,  s h a l e ,  a r g i l l i t e ,  

and q u a r t z i t e  o f  t i le  O r d o v i c i a n  Valmy Forma t ion  which  form a  s t r u c t u r a l  h i g h  

o r  window su r rounded  by T e r t i a r y  a n d e s i t e  f l o w s  and s e d i m e n t s .  The a n d e s i t e  

i s  shown on t h e  Elko County o p e n - f i l e  map t o  b e  i n  e i t h e r  f l o w  o r  f a u l t  con- 

tact  w i t h  t h e  o l d e r  'c lestern f a c i e s  s i l i c e o u s  r o c k s .  T h e r e  i s  a p o s s i b i l i t y ,  

however ,  t h a t  some a n d e s i t e  po rphyry  s e e n  i n  t h e  a r e a  o f  t h e  mines  i s  i n t r u -  

s i v e .  

Tlle e a r l i e s t  activity i n  t l ~ i s  d l s t r l c t  d a t e s  t o  t h c  1880 's  when abou t  

$30 ,000  i n  l e a d - s i l v e r  o r e  was mined f rom t h e  Mint  mine and s h i p p e d  t o  smel- 

t e r s .  L i t t l e  work a p p e a r s  t o  h a v e  been  done i n  t h e  d i s t r i c t  s i n c e  t h a t  time. 

Smith  (1976) r e p o r t s  e x p l o r a t i o n  a c t i v i t y  i n  t h e  a r e a  i n  1961-64, a r ~ d  e v i d e n c e  

o f  f r e s h  c l a i m s t a k i n g  was s e e n  when t h e  p r o p e r t y  was v i s i t e d  f i r s t  i n  1979 and 

a g a i n  i n  1982 .  The a r e a  s o u t h  o f  t h e  Mine mine showed e v i d e n c e  of f a i r l y  r e -  

c e n t  ( p r o b a b l y  pos t -1969)  t r e n c h i n g  and d r i l l i n g .  

A t  t h e  Mint  mine on t h e  n o r t h  end o f  t h e  d i s t r i c t ,  m in ing  was done  a l o n g  

a N2S0E f i s s u r e  v e i n  which  c u t s  p r o p y l i t i c a l l y  a l t e r e d  a n d e s i t e ,  The v e i n  

zone  i s  b r e c c i a t e d ,  w i t h  s u l f i d e s  f i l l i n g  around f r a g m e n t s  of  a l t e r e d  a n d e s i t c .  
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T h e r e  a p p e a r s  t o  have  been  m u l t i p l e  b r e c c i a t i o n  and v e i n  f i l l i n g  w i t h  s u l f i d e  

m i n e r a l i z a t i o n  f o l l o w e d  by a  b a r r e n  q u a r t z  s t a g e .  High-grade  o r e  from a  dump 

n e a r  t h e  main p o r t a l  c o n t a i n e d  g a l e n a ,  s p h a l e r i t e ,  p y r i t e ,  and c h a l c o p y r i t e  

i n  a quar tz-cemented  v e i n  b r e c c i a .  Both p y r i t e  and a r s e n o p y r i t e  a r e  r e p o r t e d  

t o  b e  p r e s e n t  i n  a n d e s L t e s  i n  t h e  w a l l s  of  t h e  v e i n  s t r u c t u r e .  

To t h e  s o u t h  o f  t h e  Mint  mine a r e a ,  i n  t h e  s o u t h e r n  p a r t  of t h e  Burner  

H i l l s ,  s m a l l  workings  e x p l o r e  na r row q u a r t z - f i l l e d  f i s s u r e s  which c u t  b o t h  

s i l i c e o u s  s e d i m e n t s  and  a n d e s i t e .  The f i s s u r e s  f o l l o w  n o r t h - e a s t  t r e n d i n g  

s t r u c t u r e s  and  t h e  w a l l  r o c k s  d i s p l a y  l o c a l  s i l i c i f i c a t i o n .  F l u o r i t e  was 

s e e n  i n  f l o a t  n e a r  s ample  s i t e  139.  

At t h e  Willow c l a i m s ,  l o c a t e d  a b o u t  f o u r  m i l e s  t o  t h e  s o u t h  o f  t h e  cen- 

t e r  of  t h e  Burner  H i l l s  d i s t r i c t ,  r e c e n t  c l a i m  a c t i v i t y  i s  c e n t e r e d  around 

a n  a r e a  o f  o l d e r  t r e n c h i n g  on s i l i c i f i e d  j a s p e r o i d  o u t c r o p s .  The s i l i c i f i e d  

r o c k s  a p p e a r  t o  mark t h e  t r e n d  o f  a f a u l t  zone ,  and m a s s i v e  manganese and 

h e m a t i t e  o c c u r  i n  pods  a l o n g  t h e  s t r u c t u r e .  
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BURNS BASIN (JERRITT CANYON) DISTRICT - -- -- --- 

S i n c e  t h e  d i s c o v e r y  of  d i s semina ted  g o l d  m i n e r a l i z a t i o n  a t  J c r r i t t  Canyon 

i n  t h e  n o r t h e r n  Independence Mountains,  t h e  Burns B a s i n  d i s t r i c t  of Smith (1976) and 

Lawrence (1963) i s  now s imply  r e f e r r e d  t o  a s  J e r r i t t  Canyon. For  t h e  purposes  of t h i s  

r e p o r t  t h e  d i s t r i c t  i s  expanded t o  i n c l u d e  t h e  e n t i r e  n o r t h  h a l f  of  t h e  Indepen- 

dence Mountain range between Tay lo r  Canyon and J a c k s  Creek.  The approximate  

l e n g t h  of t h i s  segment of t h e  range i s  30 m i l e s .  The e x t e n s i o n  of t h e  d i s t r i c t  i s  

n e c e s s a r y  i n  o r d e r  t o  i n c l u d e  t h e  b a r i t e  mines n e a r  T a y l o r  Canyon, the  J e r r i t t  

Canyon a r e a , t h e  antimony d e p o s i t s  of Lawrence (1963) ,  and t h e  new d i s semina ted  

go ld  p r o j e c t  l o c a t e d  n e a r  J a c k s  Creek. The m i n e r a l i z a t i o n  of t h e  Cance Creek a r e a  

on t h e  e a s t  s l o p e  of t h e  range  i s  summarized i n  a  s e p a r a t e  s e c t i o n  of t h i s  r e p o r t  

( s e e  Gance Creek a r e a ) .  

Antimony mines and p r o s p e c t s  a r e  l o c a t e d  a l o n g  t h e  e n t i r e  l e n g t h  of t h e  

Independence Mountains n o r t h  of Tay lo r  Canyon. Some of  t h e  d e p o s i t s  a r e  d e s c r i b e d  

by Lawrence,  1963. I n  g e n e r a l ,  t h e  d e p o s i t s  a r e  vein o r  f r a c t u r e  f i l l i n g s  of 

quarts:  i n  s i l i c i f i e d  l i m e s t o n e s  and q u a r t z i t e s  of lower P a l e a o i c  a g e .  Long, 

b laded c r y s t a l s  of s t i b n i t e  and yel low and w h i t e  antimony o x i d e s  occur  i n  t h e  

q u a r t z  and a r e  conunonly i n t e r g r o w n  w i t h  b a r i t e .  According t o  Smith ,  1976, t h e  

Burns Bas in  mine ( s e c .  22,  T40N, R53E) produced 20 t o n s  of  antimony i n  1918 and 12% 

tons  I n  1945. ProductLon from t h c  o t h e r  mines was a p p a r e n t l y  L ~ z s i g n i f i c o n t .  

I n  r e c e n t  y e a r s  t h e  n o r t h  h a l f  of t h e  Trldeperldence Mountains have been t h e  

focus  of e n t h u s i a s t i c  p r o s p e c t i n g  f o r  b a r i t e  and go ld .  D e p o s i t s  of  bedded b a r i t e  

a r e  s c a t t e r e d  throughout  t h e  range .  A c l u s t e r  of b a r i t e  mines a r e  l o c a t e d  I n  t h e  

s o u t h e r n  p o r t i o n  of  t h e  d i s t r i c t  j u s t  n o r t h  and s o u t h  of  Tay lo r  Canyon. S e v e r a l  

of t h e  d e p o s i t s  were p r o d u c t i v c ,  b u t  a 1 1  a r e  c u r r e n t l y  i p ? c t i v e .  The l a r g e s t  

p roducers  i n  t h e  d i s t r i c t  were t h e  Tay lo r  Canyon ( F a n t a s t i c ;  s e c .  14 ,  T39N, R52E) 
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and Snow Canyon ( s e c .  17, T41Ny R53E) mines .  The most a c t i v e  y e a r s  f o r  b a r i t e  

p r o d u c t i o n  were between 1977-1980. 

A "Car l in- type"  d i s s e m i n a t e d  gold  d e p o s i t  was d i s c o v e r e d  i n  t h e  e a r l y  1970 ' s  

by FMC i n  t h e  Jerr i t t  Canyon a r e a  of t h e  Independence Mountains.  T h e i r  i n i t i a l  

i n t e r e s t  i n  t h e  a r e a  was f o r  antimony. A t t e n t i o n  soon focused  on t h e  go ld  

p o t e n t i a l  of t h e  d i s t r i c t ,  which was l a t e r  conf i rmed by f a v o r a b l e  geochemical  

r e s u l t s  o b t a i n e d  i n  t h e  North  Fork of J e r r i t t  Canyon (Hawkins, 1982) .  I n  1976, 

FMC formed a j o i n t  v e n t u r e  w i t h  F r e e p o r t  E x p l o r a t i o n  Co., who assumed management of 

t h e  p r o j e c t .  Subsecjuent sampl ing ,  d e t a i l e d  mapping and e x p l o r a t o r y  d r i l l i n g  i n  

t h e  l a t t e r  h a l f  oE t h e  1 9 7 0 ' s  s u c c e s s f u l l y  o u t l i n e d  t h r e e  s e p a r a t e  b u t  a d j o i n i n g  

a r e a s  of low-grade go ld  m i n e r a l i z a t i o n  named t h e  G e n e r a t o r ,  Marlboro and Alchem 

o r e  b o d i e s .  Subsequent development of  a n  open p i t  mine a r e a  ensued.  The mine a r e a ,  

c o l l e c t i v e l y  known a s  t h e  B e l l  Nine ,  is approx imate ly  2  m i l e s  l ong  (E-W d i r e c t i o n )  

and 4 m i l e  wide. I t  i s  l o c a t e d  i n  s e c t i o n s  33,  34 and 35 of T4N, K53E. The r n i l 1 , l o c a t t  

on t h e  lower e a s t  f l a n k  of t h e  r a n g e ,  began o p e r a t i o n  i n  J u n e  1981. The i n i t i a l  

c o s t  of  development was 105 m i l l i o n  d o l l a r s .  

According t o  E lgurcs  o b t a i n e d  i n  l a t e  1982, t h e  Be11 mine h a s  e s t i m a t e d  

r e s e r v e s  o f  12.5 m i l l i o n  t o n s  of  g r a d e  0 .231  oz  A d t o n  o r  b e t t e r  (30nham,1982) 

A t  t h e  t ime of our  August ,  1982 v i s i t ,  t h e  Marlboro p i t  was b e i n g  s t r i p p e d  and 

most of t h e  o r e  was coming from t h e  Genera to r  p i t  which h a s  o r e  r e s e r v e s  of 35,000- 

37,000 t o n s  a t  0 .2  oz h / t o n  o r  b e t t e r .  The o u t p u t  from t h e  m i l l  was approx imate ly  

800 oz .  Au!day, w i t h  an  e s t i m a t e d  p r o d u c t i o n  c a p a c i t y  of abou t  200,000 o z .  A d y e a r .  

A c t i v e  e x p l o r a t i o n  c o n t i n u e s  on o  t h c r  p o r t i o n s  of l ? reepor t s i  c l a i m  b lock  

n o r t h  and s o u t h  of t h e  B e l l  Mine. The c l a i m  b lock  encompasses a 15 m i l e  by 10 m i l e  

a r e a  a l o n g  t h e  r i d g e  c r e s t  of  t h e  range .  The e n t i r e  c l a i m  b l o c k  i s  on N a t i o n a l  

F o r e s t  l a n d .  

The geology of J c r r i t t  Canyon i s  s i m i l a r  t o  t h a t  exposed i n  t h e  remainder  o f  
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t h e  n o r t h  h a l f  of t h e  Tndependence Range. Large a r e a s  of t h e  range a r e  u n d e r l a i n  

by Ordovician-Devonian, w e s t e r n  f a c i e s ,  e u g e o s y n c l i n a l  r o c k s  which form t h e  upper 

p l a t e  of t h e  Rober t s  Mountains T l ~ r u s t .  The sequence c o n s i s t s  o f  bedded c l a s t i c  

and s i l i c e o u s  sediments  and i n c l u d e s  minor greenstone;.  Throughout t h e  range 

t h e r e  a r e  lower p l a t e  exposures  of miogeosync l ina l  c a r b o n a t e  and c l a s t i c  sediments  

rang ing  from Ordovic ian  through E4ississ i p p i a n  age.  Both the upper and lower p l a t e  

r o c k s  a r e  c u t  by s e v e r a l  s e t s  o f  h igh-angle  f a u l t s .  U n a l t e r e d  T e r t i a r y  v o l c a n i c  

r o c k s ,  c o n s i s t i n g  predominate ly  of a n d e s i t e  t u f f s  and f l o w s ,  l i e  e a s t  of t h e  range  

and o v e r l i e  t h e  sedimenrs  t o  t h e  s o u t h  n e a r  Tay lor  Canyon. 

The geology of t h e  J c r r i t t  Canyon a r e a  was s t u d i e d  by Hawkins (1973) and 

more r e c e n t l y  a n d e t a i l  by Coll.ord (1979) and Bi rak  (1979).  Thc e x i s t i n g  mines 

a r e  developed i n  t h e  J e r r i t t  Canyon window which is an  e roded ,  u p l i f t e d  b lock  

bounded by high-angle  and low-angle  f a u l t s .  Within  t h e  window t h e  lower p l a t e  

s t r a t i g r a p h y  c o n s i s t s  of t h e  middle  0rdovi.cian Eureka Q u a r t z i t e  and c o n t i n u e s  

upward through t h e  S i l u r i a n  Hanson Creek and Rober t s  Mountains Formations.  The 

m i n e r a l i z a t i o n  a t  t h e  B e l l  Mine i s  h o s t e d  by t h e  upper p o r t i o n  of t h e  IIanson 

Creek Format ion and the  lower 60 mete r s  of t h e  Rober t s  Mountains Formation.  From 

o l d e s t  t o  youngest  t h e  h o s t  r o c k s  c o n s i s t  of banded carbonaceous  l imes tones ,  

do lomi tes ,  in te rbedded  c h e r t s  and c a r b o n a t e s ,  and c a l c a r e o u s  s i l t s t o n e s  and 

do lomi tes .  A major p o r t i o n  of t h e  o r e  g r a d e  m i n e r a l i z a t i o n  i s  hos ted  by banded, 

carbonaceous l i m e s t o n e  and a c h e r t - c a r b o n a t e  u n i t  i n  t h e  upper  Hanson Creek 

Formation.  

Gold m i n e r a l i z a t i o n  a t  t h e  B e l l  Mine i s  l o c a l i z e d  a l o n g  s t e e p l y  dipping 

normal f a u l t s ,  b u t  ex tends  o u t  l a t e r a l l y  i n t o  f a v o r a b l e  s t r a t i g r a p h i c  hor izons .  

Three high-anglc  f a u l t  sys tems a r c  r c c o g n i z c d ,  an o l d e r  b u t  s t i l l  a c t i v e  cas t -west  

system and two younger n o r t h e a s t  and n o r t h - s t r i k i n g  sys tems .  Two of t h e  n o r t h e a s t -  



s t r i k i n g  f a u l t s ,  t h e  Marlboro Canyon a r ~ d  M i l l  Creek F a u l t s ,  l i e  i n  t h e  h e a r t  of 

t h e  d i s t r i c t  and a r e  i m p o r t a n t  o r e  c o n t r o l s .  S i n c e  f a u l t i n g  p h y s i c a l l y  improves t h e  

p e r m i a b i l i t y  and p o r o s i t y  o f  w a l l r o c k s ,  t h e  l a r g e s t  c o n c e n t r a t i o n  of o r e  g rade  

m a t e r i a l  i s  commonly l o c a l i z e d  a l o n g  s t r u c t u r a l  i n t e r s e c t i o n s .  Thrust  f a u l t s  

enhance t h e  o r e  zone, b u t  a r e  n o t  an  important  l o c u s  f o r  m i n e r a l i z a t i o n .  

J a s p e r o i d s  and j a s p e r o i d  b r e c c i a s  a r e  abundant and w e l l  exposed i n  t h e  c l a i m  

b l o c k  and a t  t h e  m i n e s i t e .  Many of t h e  j a s p e r o i d s  a n  developed i n  t h e  uppermost 

Hanson Creek Formation (Hawkins, 1982).  The j a s p e r o i d s  form b o l d ,  rugged 

o u t c r o p s  on t h e  b a r r e n  h i l l s i d e s  n o r t h  of t h e  two e x i s t i n g  open p i t s .  The eas t -wes t  

t r e n d i n g  "Generator H i l l "  j a s p e r o i d  l i e s  a long t h e  s u r f a c e  t r a c e  of t h e  B e l l  F a u l t .  

A t  t h e  t ime of our  t o u r ,  t h e  B e l l  F a u l t  was exposed a t  d e p t h  i n  t h e  n o r t h  end of 

t h e  Genera to r  p i t .  J a s p e r o i d s  and remobi l i zcd  carbonaceous  o r e  a r c  l o c a l i z e d  a l o n g  

t h e  f a u l t  zone. The j a s p e r o i d s  exposed above t h e  f a u l t  zone are dark  g rey  i n  c o l o r ,  

c o n t a i n  abundant b a r i t e  and s t i b n i t e  c r y s t a l s ,  a r e  f r a c t u r e d  o r  b r e c c i a t e d  and c u t  by 

numerous open-spaced, c r o s s - c u t t i n g  g u a r t z  v e i n l e t s ,  some c o n t a i n i n g  p y r i t e .  

Coarse ,  w h i t e  b a r i t e  c r y s t a l s  up t o  2" i n  l e n g t h  f i l l  i r o n - s t a i n e d ,  q u a r t z  

e n c r u s t e d  vugs. J a s p e r o i d s  o c c u r  on top  of o r  benea th  t h e  o r e  bod ies  and commonly 

a r e  d i r e c t l y  u n d e r l a i n  by a hard-pan c l a y  zone. The s i l i c a  i s  pourous t o  massive  

chalcedony and comprises as much as 98% of t h e  t o t a l  volurne of rock.  Many of  t h e  

j a s p e r o i d s  a r e  anomalous i n  g o l d ,  b u t  some a r e  b a r r e n .  I n  t h e  Generator  p i t ,  

j a s p e r o i d s  c o n t r i b u t e  l e s s  t h a n  5% of t h e  t o t a l  mined g o l d ,  

Within t h e  open p i t s  t h e  rocks  are hydro thermal ly  a l t e r e d  and show e f f e c t s  of 

b lench ing  and l e a c h i n g ,  i n  a d d i t i o n  t o  s i l i . c i . f l c a t i o n .  Areas of ore  grade 

m i n e r a l i z a t i o n  a r e  c h a r a c t e r i z e d  by d e c a l c i f i c a t F o n  and r e m o b i l i z a t i o n  of carbon 

(Hawkins, 1982).  We observed l a r g e ,  lense-shaped b o d i e s  of carbon l o c a l i z e d  a long  

f a u l t  s t r u c t u r e s  i n  t h e  G e n e r a t o r  p i t .  The carbonaceous  m a t e r i a l  i s  dark grey t o  

b l a c k ,  g reasy  t o  t h e  touch ,  g e n e r a l l y  p y r i t i c  and c o n t a i n s  a r s e n i c  s u l f i d e s .  About 

50-60% of t h e  o r e  grade material i s  carbonaceous ,  t h e  remaining i s  ox id ized .  
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The carbonaceous  o r e  i s  u s u a l l y  h i g h e r  g r a d e  and c o n t a i n s  a s  much a s  30 g r .  Au/ton 

(Hawkins, 1982) .  The p r o c e s s e s  which Led t o  t h e  f o r m a t i o n  of t h e  o x i d e  o r e  a r e  no t  

e x a c t l y  known. 

The go ld  a t  J e r r i t t  Canyon is  micron o r  l e s s  i n  d i a m e t e r .  The d e p o s i t  c o n t a i n s  

no v i s i b l e  go ld  and a lmost  no s i l v e r .  The go ld  i s  a s s o c i a t e d  w i t h  r e a l g a r ,  

o rp iment ,  a r s e n o p y r i t e ,  c i n n a b a r  and t h a l l i u m .  S t i b n i t e ,  b a r i t e  and q u a r t z  were 

d e p o s i t e d  d u r i n g  t h e  l a s t  s t a g e s  o f  m i n e r a l i z a t i o n .  According t o  F r e e p o r t ,  t h e  

b e s t  i n d i c a t o r  e lement  f o r  e x p l o r a t i o n  is  g o l d ,  b u t  antimony i s  a l s o  u s e f u l .  

A few s m a l l  i n t r u s i v e  b o d i e s  have been mapped i n  t h e  a r e a  b u t  none a r e  exposed 

a t  t h e  m i n e s i t e s .  T r a v e r t i n e  and h o t  s p r i n g  d e p o s i t s  a r e  r e p o r t e d l y  l o c a t e d  n e a r  t h e  

m i n e r a l i z e d  a r e a s  (Hawkins, 1982) .  The c h a r a c t e r i s t i c s  of t h e  d e p o s i t  i n d i c a t e  i t  

o r i g i n a t e d  from a  sha l low,  low-temperature  hydro the rmal  sys tem.  However, f u r t h e r  

s t u d i e s  a r e  needed i n  o r d e r  t o  de te rmine  more a c c u r a t e l y  t h e  o r i g i n  of  t h e  d e p o s i t .  

E x p l o r a t i o n  and d r i l l j n g  c o n t i n u e s  on o t h e r  p a r t s  of t h e  c l a i m  b l o c k .  S e v e r a l  

a r e a s  were  d r i l l e d  l a s t  summer, i n c l u d i n g  t h e  s i t e s  of a few antimony depos i - t s  

c i t e d  by Lawrence, 1963. F r e e p o r t  informed u s  t h a t  they  have found m i n e r a l i z e d  

s t r u c t u r e s  e x t e n d i n g  a s  f a r  down a s  t h e  Eureka Q u a r t z i t e  and a s  much a s  0 .5  oz 

~ c / t o n  i n  d r i l l  c o r e  ( ? )  from upper  p l a t e  r o c k s .  

I n  February  1983, a  Canadian e x p l o r a t i o n  f i r m  named B u l l  Run Cold Mines, L t d . ,  

announced a  new a r e a  of d i s s e m i n a t e d  g o l d  m i n e r a l i z a t i o n  l o c a t e d  i n  t h e  Independence 

Range approx imate ly  10 m i l e s  n o r t h  of  t h e  Bell Mine. F r e e p o r t  conducted e x p l o r a t i o n  

work on B u l l  Runs' Mesona c l a i m s  d u r i n g  1982. Two d r i l l  a r e a s  were d e f i n e d  on t h e  

b a s i s  of  g e o l o g i c a l  *apping and s u r f a c e  sampl ing.  The d r i l l  r e s u l t s  a r e  encouraging.  

Near s u r f a c e ,  o r e  g rade  m i n e r a l . i z a t i o n  was encoun te red  i n  approx imate ly  50% of t h e  

58 v e r t i c a l  r o t a r y  h o l e s  d r i l l e d  ( p r e s s  r e l e a s e ,  B u l l  Run Gold Mines, L t d ,  

Vancouver, B r i t i s h  Columbia, Feb.1983) .  F u r t h e r  e x p l o r a t i o n  work i s  n e c e s s a r y  

i n  o r d e r  t o  d e f i n e  t h e  p o t e r i t i a l  of  che p r o j e c t ,  b u t  t h e  d i s c o v e r y  i s  good 



ev idence  f o r  t h e  e x i s t e n c e  of  d e p o s i t s  s i m i l a r  t o  t h a t  a t  t h e  B e l l  Mine i n  

o t h e r  p o r t i o n s  of t h e  Independence Mountains.  

The bedded b a r i t e  d e p o s i t s  l o c a t e d  th roughout  t h e  range  a r e  a l l  hos ted  by 

upper p l a t e  c h e r t s ,  a r g i l l i t e s ,  mudstones,  s h a l e s  and  q u a r t z i t e s  of t h e  Ordov ic ian  

Valn~y Format ion.  I n  g e n e r a l ,  t h e  b a r i t e  o c c u r s  i n  u n i t s  2-6' i n  th ickness .  Some 

of t h e  u n i t s  c o n t a t n  c h e r t  o r  s h a l e y  i n t e r b e d s  o r  o r g a n i c  m a t e r i a l .  The d e p o s i t s  

c o n s i s t  of one o r  more u n i t s  which a r e  d i s c o n t i n u o u s  because  of f a u l t i n g .  The 

h o s t  r o c k s  a r e  g e n e r a l l y  s h e a r e d  and i r o n - s t a i n e d .  
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CARL I N  DISTRICT - 

The C a r l i n  d i s t r i c t  encompasses t h e  s o u t h e r n  end of t h e  Independence Mountains 

n o r t h  of t h e  town of C a r l i n  and t h e  n o r t h e r n  end of t h e  Pinon Range immediately 

s o u t h  of C a r l i n .  There a r e  r e p o r t e d  o c c u r r e n c e s  of c o a l ,  manganese and l e a d - s i l v e r  

i n  t h e  d i s t r i c t  b u t  t h e  l o c a t i o n  of t h e s e  d e p o s i t s  a r e  n o t  known. The only known 

workings e x p l o r e  d e p o s i t s  of uranium, vanadium, d i a t o m i t e  and b a r i t e .  A newly 

d i s c o v e r e d  d i s semina ted  go ld  p r o p e r t y ,  t h e  Rain c l a i m ~ , l i e s  i n  t h e  extreme s o u t h e a s t  

c o r n e r  of t h e  d i s t r i c t .  

Hot s p r i n g s  w i t h  t empera tu res  recorded  as 174' o r  b o i l i n g  a r e  loca ted  3-4 m i l e s  

southwest  o f  C a r l i n  (Gars ide  and S c h i l l i n g ,  1979).  Coal  occur rences  c i t e d  by 

e a r l y  workers  i n  t h e  a r e a  (Lee,  e t  a l ,  1916; E and M J ,  1887) ,  could n o t  be l o c a t e d  

by NBMG g e o l o g i s t s  who s p e c i f i c a l l y  s e a r c h e d  f o r  t h e  d e p o s i t s  i.n 1975 (person.  

comrn., L a r r y  Gars ide ,  1983).  The o n l y  known p r o d u c t i o n  from t h e  d i s t r i c t  i s  from 

d i a t o m i t e  d e p o s i t s  l o c a t e d  i n  low h i l l s  a b o u t  3  m i l e s  n o r t h e a s t  of C a r l i n .  Mining 

of t h e  d e p o s i t s  occur red  between 1921 and 1952 (Smith,  1976) .  During a  f i e l d  t r i p  

t o  t h e  Tr i -0-Li te  d i a t o m i t e  p l a n t  and mine i n  1932, Smith and Stoddard (1932) made 

the  f o l l o w i n g  o b s e r v a t i o n :  

"Although t h e  m i l l  h a s  a  l a r g e  c a p a c i t y ,  depressed  market c o n d i t i o n s  have 

r e s u l t e d  i n  on ly  10 o r  12 c a r l o a d s  of s p e c i a l l y  p r e p a r e d  g rades  of d i a t o m i t e  

b e i n g  shipped d u r i n g  t h e  p a s t  y e a r . "  

The mines a r e  p r e s e n t l y  i n a c t i v e ,  b u t  a r e  covered by a c t i v e  c la ims .  

Uranium occur rences  a r e  e x p l o r e d  by s h a l l o w  t r e n c h i n g  a t  t h e  Black K e t t l e  and 

Deerhead p r o s p e c t s  i n  t h e  n o r t h e r n  Pinon Range. On t h e  Black K e t t l e  c la ims ,  

numerous e x p l o r a t i o n  c u t s  and d r i l l  r o a d s  a r e  l o c a t e d  i n  t h e  wes te rn  h a l f  of 

s e c t i o n  34,  T32N, R52E and i n  t h e  c e n t r a l  p o r t i o n  of s e c t i o n  4 ,  T31N, Ii52E. The 

c la ims a r e  c u r r e n t l y  h e l d  by San ta  Fe Plining Co. However, t h e  e x p l o r a t i o n  work 

which i s  5-10 y e a r s  o l d  w a s  p robab ly  done by Union Carb ide  Corp. i n  t h e i r  s e a r c h  

L;/' <- 
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f o r  vanadium i n  b l a c k  s h a l e s .  

I n  a d d i t i o n ,  t h e r e  a r e  s e v e r a l  a c t i v e  c la ims Eor b a r i t e  i n  t h e  n o r t h e r n  Pinon 

Range. B a r i t e  v e i n s  a r e  p r e s e n t  i n  minor amounts i n  t h e  h o s t  rocks  i n  Woodruff 

Creek (Deerhead P r o s p e c t )  and Cole Creek Canyons, b u t  t h e  b e s t  devel-oped deposit: 

i s  a t  t h e  Evans Mine l o c a t e d  i n  s e c t i o n  36, T32N, R53E on t h e  n o r t h e a s t  s l o p e  of 

t h e  range where b a r i t e  o c c u r s  as replacement  b o d i e s  i n  Devonian l imes tones .  The 

p r o p e r t y  i s  developed by t r e n c h i n g  and d r i l l i n g .  As y e t ,  t h e r e  has  been no 

p r o d u c t i o n .  

I n  1979,  an a r e a  of d i s s e m i n a t e d  g o l d  m i n e r a l i z a t i o n  was d i scovered  on 

Newmont E x p l o r a t i o n s '  Ra in  c l a i m s  i n  t h e  n o r t h e r n  P inon  Range. There  a r e  two a r e a s  

of e x p l o r a t o r y  d r i l l i n g  on t h e  c l a i m s ;  one a r e a  is i n  s e c t i o n  3 ,  T31N, R53E and 

t h e  o t h e r  more e x t e n s i v e  d r i l l  a r e a  is  i n  s e c t i o n  33,  T32N, R53E. D r i l l  r e s u l t s  

i n d i c a t e  r e s e r v e s  of 8 . 3  m i l l i o n  t o n s  a t  0.083 oz.  Aul ton  and 3 .4  m i l l i o n  t o n s  

a t  0.147 oz  Au/ton (Donham, 1982) .  F u r t h e r  development of t h e  d e p o s i t  i s  f o r e -  

s t a l l e d  u n t i l  p roduc t ion  b e g i n s  a t  Newmonts' Gold Quarry  mine,  1.ocated i n  t h e  

Maggie Creek d i s t r i c t  a b o u t  10 m i l e s  nor thwes t  of C a r l i n .  

The d i a t o m i t e  d e p o s i t  l o c a t e d  l e s s  t h a n  two m i l e s  n o r t h  of Viv ian  s i d i n g  i s  

e x p l o r e d  by numerous open c u t s ,  t r e n c h e s  and d r i f t s .  The d e p o s i t  o c c u r s  w i t h i n  t h e  

Miocene Humholdt Format ion and i s  b e s t  exposed i n  t h e  a r e a  of t h e  Try-Light and 

Grea t  White Hope c la ims .  The main d i a t o m i t e  bed i s  p u r e  w h i t e  i n  col-or,  t h i n n l y  

bedded t o  p l a t y  i n  c h a r a c t e r  and abou t  20 '  i n  w i d e s t  t o t a l  exposure .  It s t r i k e s  

nor th-nor thwest  and clips 30° t o  t h e  n o r t h e a s t .  Grey s i l t y  mudstones and l a y e r s  of 

unconso l ida ted  sand o v e r l L e ,  u r lde r l i e  and a r e  i n t e r b e d d e d  w i t h  t h e  d e p o s i t .  The 

d e p o s i t  i s  explored a l m o s t  c o n t i n u o u s l y  f o r  1% m i l e s  a l o n g  s t r i k e .  S e v e r a l  

h igh-angle  f a u l t s  cause  minor  d i sp lacements  of t h e  bed b u t  i n  g e n e r a l ,  t h e  u n i t  i s  

rlrldeformed. S e v e r a l  smaLL p r o s p e c t s  l o c a t e d  a  few m i l e s  nor thwes t  of t h e  main 

working a r e  a l s o  developed i n  dia tomaceous  sediments. 

c,f'I?. 



3 .  

The n o r t h e r n  Pinon Range i s  predominate ly  u n d e r l a i n  by Ordovician through 

Permian s h a l e s ,  s i l t s t o n e s ,  s a n d s t o n e s ,  l i m e s t o n e s  and conglomerates .  The s e d i m e n t s  

a r e  f a u l t e d  a long  A n t l e r - r e l a t e d  t h r u s t s  and numerous high-angle  s t r u c t u r e s .  

(Smith and Ketner ,  1968).  The h o s t  r o c k s  i n  t h e  v i c i n i t y  of t h e  Black K e t t l e  

and Deerhead p rospec t  a r e  b l a c k  and t a n  s h a l e s ,  l i m e y  s i l t s t o n e s ,  and minor f i n e -  

g r a i n e d  q u a r t z i t e s  and c h e r t s  of t h e  upper p l a t e  Devonian Woodruff Formation.  

A t  t h e  Deerhead p r o s p e c t ,  ye l low t o  yellow-green c a r n o t i t e  o c c u r s  a s  f r a c t u r e  

f i l l i n g s  i n  a h i g h l y  f r a c t u r e d  and l o c a l l y  s i l i c i f i e d  s h a l e .  Moderate i r o n  and 

manganese o x i d e s  a r e  p r e s e n t .  The 50'  s h a f t  on t h e  Black K e t t l e  c la ims  ( G a r s i d e , l 9 7 3 )  

was n e v e r  found s i n c e  t h e  o r i g i n a l  p r o p e r t y  i s  redeve loped  by numerous e x p l o r a t i o n  

c u t s  and d r i l l  roads  which e x t e n d  f o r  more t h a n  1% m i l e s  down Cole Creek canyon. 

The s h a l e s  and s i l t s t o n e s  exposed i n  t h e  c u t s  are f r a c t u r e d ,  b r e c c i a t e d  and v e i n e d  

by w h i t e  c r y s t a l l i n e  c a l c i t e  and b a r i t e .  Although no  uranium minera l s  were d i r e c t l y  

observed,  anomalous r a d i o a c t i v i ~ y  2 t o  3  t ime background w a s  measured i n  t h e  b l a c k  

s h a l e s  ( s e e  Uranium o c c u r r e n c e  repor t -Black K e t t l e ) .  Samples o f  s h a l e  c o l l e c t e d  

from t h e  a r e a  i n  1980 under  t h e  NURE program c o n t a i n  a s  much a s  3500 ppm vanadium. 

"The area was determined p r i v a t e l y  t o  c o n t a i n  20 m i l l i o n  t o n s  of measured, i n d i c a t e d ,  

and i n f e r r e d  r e s e r v e s  o f  material a v e r a g i n g  0.8% V2 05" (Brooks and P o t t e r ,  1974).  

Newmonts' new d i s s e m i n a t e d  g o l d  d i s c o v e r y ,  t h e  Rain  p r o p e r t y p i s  l o c a t e d  i n  t h e  

n o r t h e r n  P inon  Range a t  t h e  head of F e r d e l f o r d  Creek.  The h o s t  rocks  f o r  t h e  

d e p o s i t  a r e  s i l t s t o n e s ,  s h a l e s  and minor s a n d s t o n e s  o f  t h e  lower M i s s i s s i p p i a n  Webb 

Formation which i s  c u r r e n t l y  cons idered  t o  be a n  a l l o c h t h o n o u s  u n i t  of t h e  Rober t s  

Mountains t h r u s t  (Ketner  and Smith ,  1982).  I n  t h e  d r i l l  a r e a s ,  t h e  rocks  a r e  

n o t a b l y  b leached ,  i r o n - s t a i n e d ,  f r a c t u r e d  and s i l i c i f i e d .  Two s e p a r a t e  a r e a s  were 

d r i l l e d ,  b u t  t h e  w e s t e r n  d r i l l  roads  a r e  more numerous and c l o s e l y  spaced t h a n  t h e  

e a s t e r n  a r e a .  A  conspicuous  o u t c r o p  of j a s p e r o i d  b r e c c i a  l i e s  a long  t h e  n o r t h e r n  

margin of t h e  w e s t e r n  d r i l l  a r e a .  The j a s p e r o i d  c o n t a i n s  abundant i r o n  ( h e m a t i t e  



and j a r o s i t e ) ,  b a r i t e ,  d u s s e r t i t e  and q u a r t z .  The b a r i t e  and q u a r t z  occur  a s  l a t e  

s t a g e  vug and v e i n  f i l l i n g s .  The ou tc rop  d i s p l a y s  i n t e r n a l  zones o f  v e i n i n g  and 

b r e c c i a t i o n .  S l i c k e d  s u r f a c e s  have a  p e r s i s t a n t  N40W s t r i k e .  The j a s p e r o i d  outcrop 

probably  r e p r e s e n t s  t h e  s i l i c e o u s  cap t o  a n o r t h w e s t - s t r i k i n g  f a u l t  zone which may 

have been a  c o n d u i t  f o r  m i n e r a l i z i n g  f l u i d s .  Although t h e  o r e  zone a p p e a r s  

t i g h t l y  s t r u c t u r a l l y  c o n t r o l l e d ,  m i n e r a l i z a t i o n  may e x t e n d  sou thwes t  from t h e  

j a s p e r o i d  body i n t o  f a v o r a b l e  sed imenta ry  h o r i z o n s .  
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CAVE CREEK DISTRICT -- 

The Cave Creek d i s t r i c t  i s  l o c a t e d  on t h e  e a s t  s i d e  o f  t h e  Ruby Mountains 

j u s t  n o r t h  o f  t h e  Elko-White P i n e  County l i n e .  The o n l y  known mine workings i n  t h e  

d i s t r i c t  a r e  on b a r i t e  c l a i m s  i n  s e c t i o n  5  and 10, T26N, R57E. The d i s t r i c t  l ies 

w i t h i n  t h e  Humboldt N a t i o n a l  F o r e s t .  

The d i s t r i c t  was formed i n  1869 f o l l o w i n g  t h e  r e p o r t e d  d i s c o v e r y  of lead-  

c o p p e r - s i l v e r  d e p o s i t s  i n  t h e  v i c i n i t y  of Cave Creek by s o l d i e r s  s t a t i o n e d  a t  F o r t  

Ruby. However, a t  t h e  t i m e  o f  o u r  examina t ion  of t h e  d i s t r i c t ,  a r a n g e r  l i v i n g  a t  

the  Ruby Lake N a t i o n a l  W i l d l i f e  Refuge h e a d q u a r t e r s  n e a r  t h e  mouth of Cave Creek 

informed us  t h a t ,  t o  h i s  knowledge, t h e r e  i s  no e v i d e n c e  o f  mining i n  t h e  Cave 

Creek a r e a  o t h e r  than  v e r y  minor weekend p r o s p e c t i n g .  It i s  t h i s  a u t h o r s  op in ion  

t h a t  t h e  r e p o r t e d  d e p o s i t s  do n o t  ex is t  o r  a r e  undeveloped o c c u r r e n c e s  only 

a c c e s s i b l e  by f o o t  o r  horseback .  The most r e c e n t  mining a c t i v i t y  i n  t h e  d i s t r i c t  

f o c u s e s  on t h e  e x p l o r a t i o n  f o r  b a r i t e  i n  t h e  s o u t h e r n  p a r t  of t h e  d i s t r i c t .  

A t  t h e  Judy c l a i m s ,  g r e y  and w h i t e  b a r i t e  o c c u r s  i n  v e i n s  and i r r e g u l a r  

replacement  b o d i e s  w i t h i n  a  roughly  s t r a t i f o r m  h o r i z o n  i n  g r e y ,  f e t i d , s a n d y  

do lomi tes  o f  Devonian age.  The m i n e r a l i z e d  zone which conforms w i t h  t h e  moderate 

south-dipping beds of t h e  h o s t  r o c k ,  i s  e s t i m a t e d  t o  be 8 5 '  t h i c k .  B a r i t e  i s  n o t  

uniformly d i s t r i b u t e d  i n  t h e  zone,  making up l e s s  t h a n  1110th of t h e  hor izon 

exposed i n  a N25E t r e n d i n g  b u l l d o z e r  c u t  a t  t h e  m i n e s i t e .  Coarse  w h i t e  b a r i t e  

a l s o  cements b r e c c i a  a l o n g  f a u l t  zones  exposed i n  t h e  c u t .  A high-angle f a u l t  

t e r m i n a t e s  t h e  d e p o s i t  t o  t h e  n o r t h .  The p r o p e r t y  h a s  p r o b a b l y  produced l e s s  

than 3,000 t o n s  of b a r i t e  (Papke,  i n  p r e s s ) .  

A s i m i l a r  b a r i t e  d e p o s i t  i s  l o c a t e d  on t h e  B and P c l a i m s  l o c a t e d  j u s t  wes t  of 

t h e  r i d g e  l i n e  about  2% m i l e s  n o r t h w e s t  o f  t h e  Judy c l a i m s .  The m i n e s i t e  is 



a c c e s s i b l e  through M i t c h e l l  Creek on t h e  wes t  s i d e  of the  range .  The c la ims  arc 

developed by some t r e n c h i n g  and d r i l l i n g .  There  h a s  been l i t t l e  o r  no p roduc t ion  

from t h e  d e p o s i t  (Pap& , i n  p r e s s ) .  
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Papke , i n  p r e s s ,  B a r i t e  d e p o s i t s  i n  Nevada: NBMG B u l l .  
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White, A ,  F . ,  (1871) T h i r d  b i e n n i a l  r e p o r t  of t h e  s ta te  m i n e r a l o g i s t  of Nevada 

f o r  t h e  y e a r s  1869 and 1870, Carson C i t y ,  Nevada. 



CHARLESTON DISTRICT 

The C h a r l e s t o n  d i s t r i c t  c o v e r s  t h e  mountainous p o r t i o n  o f  n o r t h e r n  

Elko County between J a r b i d g e  and C h a r l e s t o n .  The main p a r t  of t h e  d i s t r i c t  

is c e n t e r e d  approximately  15 m i l e s  south-southwest of J a r b i d g e .  I n  t h e  p a s t ,  

t h e  d i s t r i c t  was known a s  t h e  Copper Mountain and Cornwal l  d i s t r i c t s .  The 

s o u t h e r n  h a l f  of t h e  d i s t r i c t ,  which c o n t a i n s  t h e  t o w n s i t e  of C h a r l e s t o n ,  is  

BLM a d m i n i s t e r e d .  The n o r t h e r n  h a l f ,  which c o n t a i n s  t h e  most p r o d u c t i v e  lode  

mines i n  t h e  d i s t r i c t ,  i s  w i t h i n  t h e  boundar ies  of t h e  Humboldt Na t iona l  

F o r e s t  . 
The d i s t r i c t  was f i r s t  o r g a n i z e d  fo l lowing  t h e  d i s c o v e r y  of p l a c e r  depos- 

i t s  a long  Seventy-s ix  Creek p r o b a b l y  i n  1876. P o s t - v o l c a n i c  g r a v e l s  l o c a t e d  

a l o n g  t h e  Bruneau River  and i t s '  south-west  d r a i n i n g  t r i b u t a r i e s  y i e l d e d  an 

e s t i m a t e d  300 oz.  of go ld  b e f o r e  1900 (Johnson, 1973) .  Mining of t h e  f i n e  

g o l d  from t h e s e  and o t h e r  p l a c e r  d e p o s i t s  was r e v i v e d  i n  t h e  1930 ' s .  The 

most p r o d u c t i v e  p l a c e r s  were  worked thoroughly d u r i n g  t h e s e  p e r i o d s  due t o  

t h e  a v a i l a b i l i t y  of w a t e r  i n  Seven ty-s ix  Creek. 

Numerous sha l low p r o s p e c t s  and s e v e r a l  mines were  developed i n  l o d e  

d e p o s i t s  proximate  t o  t h e  Copper Mountains i n  t h e  e a r l y  1900's. Small  

q u a n t i t i e s  of go ld ,  s i l v e r ,  c o p p e r ,  t u n g s t e n  and antimony were  produced. 

The most p r o d u c t i v e  mines of t h i s  t y p e  a r e  s i t u a t e d  on t h e  lower s o u t h  and 

e a s t  f l a n k s  of t h e  Copper Mountains .  

Although t h e  e a r l y  p r o d u c t i o n  f i g u r e s  f o r  g o l d ,  s i l v e r  and copper a r e  

n o t  known, t h e  B a t h o l i t h  mine,  l o c a t e d  i n  t h e  n o r t h e r n  p a r t  of t h e  d i s t r i c t ,  

i s  known t o  have produced 452 u n i t s  of W03 between 1954 and 1956 (S tager ,  i n  

p r e s s ) .  I n  more r e c e n t  y e a r s  some b a r i t e  has  been produced from t h e  
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Seventy-s ix  Creek b a r i t e  mine l o c a t e d  on t h e  e a s t  s i d e  of Seventy-s ix  Creek,  

At t h e  t ime  o f  our  examinat ion o f  t h e  d i s t r i c t ,  b o t h  t h e  Seventy-s ix  Creek 

b a r i t e  mine and t h e  Prunty  mine showed c u r r e n t  o r  r e c e n t  evidence o f  a c t i v i t y .  

The Copper Mountain a r e a  i s  u n d e r l a i n  p redomina te ly  by lower P a l e o z o i c  

q u a r t z i t e s  which a r e  in te rbedded  w i t h  s c h i s t s ,  p h y l l i t e s  and slates. Remnants 

of younger P a l e o z o i c  l i m e s t o n e s  and a r g i l l i t e s  occur  l o c a l l y ,  e s p e c i a l l y  a long  

rhe  b a s e  of t h e  Copper Mountains.  Throughout t h e  e n t i r e  a r e a ,  t h e  sed iments  

are  t y p i c a l l y  h i g h l y  deformed, s t e e p l y  t i l t e d ,  f o l d e d  and c u t  by numerous 

high-angle  normal f a u l t s .  A t  t h e  mine s i t e s ,  t h e  r o c k s  a r e  r e c r y s t a l l i z e d  

and h o r n f e l s e d  due t o  t h e  i n t r u s i o n  of g r a n i t i c  o r  d i o r i t i c  d i k e s  and q u a r t z  

v e i n s .  The d i k e s  and v e i n s  may b e  r e l a t e d  t o  t h e  Cre taceous  Coffee  P o t  s t o c k  

l o c a t e d  a t  t h e  n o r t h  end of t h e  Copper Mountains o r  t o  t h e  l a t e r  e x t r u s i v e  

ep i sode  of mid-Cenozoic v o l c a n i c s  which cover  t h e  s o u t h e r n  and e a s t e r n  por- 

t i o n s  of t h e  d i s t r i c t .  

One of t h e  major s t r u c t u r a l  f e a t u r e s  of t h e  s o u t h e r n  p a r t  of t h e  d i s -  

t r i c t  is  t h e  p resence  of a  n o r t h w e s t - s t r i k i n g  normal f a u l t  which f o l l o w s  

t h e  w e s t e r n  edge of t h e  Copper Mountains. T h i s  f a u l t  downdrops T e r t i a r y  

v o l c a n i c  r o c k s  a g a i n s t  Cambrian and upper P a l e o z o i c  sed iments .  I n  t r e n c h e s  

developed n e a r  t h e  Rescue mine,  l i m e s t o n e s  are i n t r u d e d  by d i o r i t i c  d i k e s  

a l o n g  an  o r i e n t a t i o n  which mimicks t h i s  f a u l t  zone. R e c r y s t a l l i z a t i o n  of 

t h e  l i m e s t o n e  is  e v i d e n t  and b o t h  t h e  l i m e s t o n e  and i n t r u s i v e  r o c k  are n o t a b l y  

a l t e r e d  and i r o n - s t a i n e d ,  Quar tz  v e i n s  c u t t i n g  t h e  exposed i n t r u s i v e  c o n t a i n  

p y r i t e ,  c h a l c o p y r i t e  and gossan .  Samples of v e i n  m a t e r i a l  c o l l e c t e d  by 

Lawrence, 1963, con ta ined  18.44% antimony, 15.7% z i n c ,  0.12 ounce g o l d / t o n  

and 2.88 ounce s i l v e r / t o n .  
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The Prun ty  and S t .  Elmo o r  S l a t t e r y  mines a r e  t h e  major  group o f  

workings i n  t h e  d i s t r i c t .  The mines a r e  c o l l e c t i v e l y  r e f e r r e d  t o  a s  t h e  

V i r g i n i a  mine by Smith ,  1976. They a r e  l o c a t e d  on t h e  wes t  s i d e  of  Seventy- 

s i x  Creek abou t  3.3  m i l e s  n o r t h  of  C h a r l e s t o n .  I n  1907 ,  30-40 t o n s  of a n t i -  

mony were produced from one o f  rhe  mines i n  t h e  a r e a ,  b u t  p r o d u c t i o n  o f  gold ,  

s i l v e r  o r  copper  i s  n o t  known. Unpublished s o u r c e s  of i n f o r m a t i o n  ( s e e  NBMG 

Mining D i s t r i c t  F i l e s ,  #47 ,  C h a r l e s t o n  d i s t r i c t )  i n d i c a t e  t h e  mine was q u i t e  

a c t i v e  i n  t h e  e a r l y  1930 's .  A t  p r e s e n t ,  t h e  underground mines a r e  a c t i v e l y  

be ing  worked f o r  go ld  and s i l v e r  on a  small s c a l e .  

Outcrops  n e a r  t h e  lower  a d i t s  of t h e  P r u n t y  mine c o n s i s t  of s t e e p l y  

d ipp ing ,  f r a c t u r e d ,  h o r n f e l s e d  s l a t e s  and a r g i l l i t e s .  The sed iments  a r e  

c u t  by n e a r  v e r t i c a l  monzon i t i c  and d i o r i t i c  i n t r u s i v e  d i k e s  and q u a r t z  v e i n s .  

Some of t h e  d i k e s  a r e  i r o n - s t a i n e d  and c o n t a i n  s u l f i d e s ,  mos t ly  p y r i t e .  The 

o r i e n t a t i o n  o f  t h e  workings up s l o p e  from t h e  c r e e k  s u g g e s t s  a  v e i n  ( f a u l t ? )  

s t r i k e  of N20-30W. Quar tz  v e i n  from t h e  dump is i n  p a r t  b r e c c i a t e d  and con- 

t a i n s  unoxidized p y r i t e ,  a r s e n o p y r i t e ,  g a l e n a ,  c h a l c o p y r i t e ,  s p h a l e r i t e ,  

s t i b n i t e  and p y r r h o t i t e .  Coarse  n e e d l e s  of  s t i b n i t e  a r e  e s p e c i a l l y  abundant 

i n  c a l c i t e  and b a r i t e  gangue found w i t h  t h e  q u a r t z  v e i n  m a t e r i a l .  Although 

t h e  mine h a s  a l o n g  h i s t o r y  of a c t i v i t y ,  t h e  o r e  i s  high-grade and a p p a r e n t l y  

s t i l l  p r o f i t a b l y  mined f o r  i t s  p r e c i o u s  m e t a l  c o n t e n t .  

Less  t h a n  one  m i l e  s o u t h  o f  t h e  P r u n t y  mine,  t h e  Seventy-s ix  Creek 

b a r i t e  mine i s  a c t i v e l y  b e i n g  deve loped .  There  is  some recorded  p roduc t ion  

from t h e  d e p o s i t  s i n c e  i t  w a s  examined i n  l a t e  1980 ( s e e  f i e l d  wri te-up f o r  

Seventy-s ix  Creek b a r i t e  mine) .  The b a r i t e  o c c u r s  i n  s t r a t i f o r m  d e p o s i t s  

which r e a c h  up t o  12 '  i n  t h i c k n c s s .  The h o s t  r o c k s  a r e  a r g i l l i t e s ,  c h e r t s  

and l i m e s t o n e s  of  t h e  p r o b a b l e  n o r t h e r n  e q u i v a l e n t  of  t h e  Ordov ic ian  V i n i n i  
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Formation (?I. (Papke, i n  p r e s s ) .  Although t h e  p r o p e r t y  was n o t  v i s i t e d  

i n  the  f i e l d  examinat ion of t h e  a r e a  i n  1982, t r e n c h i n g  and d o z e r  r o a d s  can 

be seen a l o n g  t h e  e a s t  s i d e  o f  t h e  c r e e k  i n  t h e  v i c i n i t y  of t h e  mine. 

The nor thernmost  mine i n  t h e  d i s t r i c t  is t h e  B a t h o l i t h  mine. According 

t o  S t a g e r ,  ( i n  p r e s s ) ,  a lmost  1 ,000  t o n s  of t u n g s t e n  o r e  a v e r a g i n g  1.0% t o  

0.5% W03 was mined from open p i t  and underground methods i n  t h e  1950 's .  

Molybdenite and p o w e l l i t e  a r e  a s s o c i a t e d  w i t h  t h e  s c h e e l i t e  ( S c h i l l i n g ,  1968).  

The mine is  s i t u a t e d  on t h e  c o n t a c t  between l i m e s t o n e s ,  s h a l e s  and q u a r t z i t e s  

and a s m a l l  body of q u a r t z  monzonite.  The i n t r u s i v e  i s  eroded and o v e r l a i n  

by P l e i s t o c e n e  moraine d e p o s i t s .  Its c l o s e  p rox imi ty  t o  t h e  Cof fee  P o t  s t o c k  

( see  Alder  d i s t r i c t )  and similar c o m p o s i t i o n a l  c h a r a c t e r  may i n d i c a t e  t h e  

s m a l l  body i s  connected a t  d e p t h  t o  t h e  l a r g e r  s t o c k .  

The B a t h o l i t h  mine was v i s i t e d  and sampled i n  t h e  summer of 1980. A 

s m a l l  h i l l  a t  t h e  mine s i t e  i s  composed of a  bedded s e c t i o n  o f  t a c t i t e  and 

s i l i c a t e d  s h a l e s  and q u a r t z i t e s .  The a l t e r e d  sed iments  a r e  c u t  by nor thwest-  

s t r i k i n g  q u a r t z  v e i n s .  A sample o f  massive  g a r n e t  t a c t i t e  c o l l e c t e d  from t h e  

mine was ana lyzed  and found t o  c o n t a i n  1000 ppm molybdenuxn and 50 ppm t u n g s t e n  

i n  a d d i t i o n  t o  h i g h  manganese and moderate  z i n c .  
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COAL M I N E  DISTRICT - 

The Coal  Mine d i s t r i c t  i s  l o c a t e d  about  25 m i l e s  n o r t h  o f  Elko i n  t h e  n o r t h  

end ~ f  t h e  Adobe Range. On t h e  e a r l i e s t  map made of t h e  a r e a ,  King (1876) 

l o c a t e d  a  c o a l  mine on t h e  e a s t  s i d e  o f  t h e  range  n o r t h  of  t h e  mouth of Coal 

Hine  Canyon. The e a r l y  r e p o r t e d  c o a l  o c c u r r e n c e  r e s u l t e d  i n  a  p l e t h o r a  of  c o a l -  

r e l a t e d  geograph ic  names f o r  t h i s  p a r t  of  t h e  Adobe Range. Although o i l  s h a l e  

and p h o s p h a t i c  r o c k s  occur  i n  t h e  s o u t h e r n  and n o r t h e r n  Adobe Range, t h e r e  is  no 

known o c c u r r e n c e  of  c o a l  i n  t h e  Coal  Mine d i s t r i c t .  

" o i l  s h a l e  i n  t h e  T e r t i a r y  d e p o s i t s  is exposed i n  p l a c e s  a long  t h e  e a s t  

s i d e  of  t h e  Adobe Range and around t h e  Elko H i l l s "  ( K e t n e r ,  1970) .  I n  1969, 

t h e  U.S. G e o l o g i c a l  Survey c u t  a  500' long  t r e n c h  between S e c ,  2 ,  T37N,R56E 

and See. 35, T38N,R56E a p p r o x i m a t e l y  one-half  m i l e  n o r t h e a s t  o f  Coal Mine Road. 

The t r e n c h  exposes  " T e r t i a r y  kerogen-bear ing sediments"  c o r r e l a t i v e  w i t h  t h e  

upper p o r t i o n  o f  t h e  Elko Format ion (Moore, 1983) .  Moore (1983) concluded t h a t  

s i n c e  t h e  d e p o s i t  i s  f a u l t e d  and of  " low-oi l -y ie ld  o i l  s h a l e , "  i t  i s  n o t  l i k e l y  

t o  be  f u r t h e r  developed "at t h i s  t ime  n o r  i n  t h e  f o r s e e a b l e  f u t u r e " .  

According t o  K e t n e r ' s  p r e l i m i n a r y  g e o l o g i c  map of  t h e  Coa l  Mine Basin  

7  1 / 2 '  q u a d r a n g l e ,  t h i s  p a r t  of  t h e  Adobe Range is  composed o s  a  sequence 

of  Ordov ic ian  through T r i a s s i c  c l a s t i c  sed iments ,  c h e r t s  and l i m e s t o n e s .  The 

sed iments  g e n e r a l l y  s t r i k e  n o r t h e a s t  b u t  a r e  c u t  by numerous n o r t h e a s t  and 

n o r t h w e s t - s t r i k i n g ,  h igh-ang le  f a u l t s .  S e v e r a l  n o r t h e a s t - s t r i k i n g  t h r u s t  

f a u l t s  occur  i n  t h e  c e n t r a l  p o r t i o n  of t h e  quadrang le .  The t h r u s t s  b r i n g  o l d e r  

Ordov ic ian  s h a l e s  and c h e r t s  i n  c o n t a c t  w i t h  younger M i s s i s s i p p i a n  and S i l u r i a n  

c l a s t i c  rocl<s .  Sott thenst  o f  t h c  t h r u s t e d  r o c k s ,  younger P a l e o z o i c  and T r i a s s i c  

c l a s t i c  r o c k s  a r e  f o l d e d  i n t o  a n o r t h e a s t - t r e n d i n g  s y n c l i n e ,  named t h e  

Adobe Range s y n c l i n e  (Ke tner  and Ruben, 1983) .  O i l  s h a l e  and v o l c a n i c  r o c k s  of  

T e r t i a r y  age  a r e  exposed s o u t h e a s t  of  t h e  P a l e o z o i c  r o c k s  i n  t h e  a r e a  of t h e  Coal  



Mine Canyon p r o s p e c t .  

The on ly  s i g n i f i c a n t  workings i n  t h e  d i s t r i c t  a r e  t h e  Coal  Canyon and 

G a ~ q q e n d i  mines l o c a t e d  i n  t h e  s o u t h  h a l f  of s e c t i o n  18, T38N, R56E on the  lower  

wes t  f l a n k  of t h e  range .  The mines a r e  c l o s e l y  spaced  and appear  t o  explore  t h e  

same o x i d i z e d  s u l f i d e  rep lacement  zone developed a l o n g  a n  undula to ry ,  bu t  g e n e r a l l y  

e a s t  t o  n o r t h e a s t  s t r i k i n g ,  n o r t h  t o  nor thwes t -d ipp ing  f a u l t .  Ketner ,  1983, h a s  

mqpped t h e  s t r u c t u r e  as  a p r e - f o l d  t h r u s t  f a u l t  between upper  p l a t e  S i l u r i a n  

sha les .  and c h e r t s  ( u n d i f f e r e n t i a t e d )  and lower p l a t e  s a n d s t o n e s  and q u a r t z i t e s  

of t h e  M i s s i s s i p p i a n  Chainman s h a l e .  South of t h e  t h r u s t ,  t h e  Chainman Formation i s  

i n t r u d e d  by s e v e r a l  n o r t h e a s t - t r e n d i n g  T e r t i a r y  d i k e s  (Ketner  and Ruben,1983). 

The mines a r e  l o c a t e d  j u s t  n o r t h  of t h e  t h r u s t  i n  b r e c c i a t e d ,  s i l i c i f i e d  and r e p l a c e d  

h o s t  r o c k s  of t h e  upper p l a t e .  

The h o s t  r o c k s  a t  t h e  Garamendi mine a r e  w e l l  exposed i n  a  north-south t r e n c h  

about 100'  long and 25' wide.  They c o n s i s t  of f i n e - g r a i n e d  q u a r t z i t e s  in te rbedded  

wi th  l imey s h a l e s  and l i m e s t o n e s .  The beds a r e  r e l a t i v e l y  f l a t - l y i n g  but  a r e  

f r a c t u r e d  a long  s e v e r a l  eas t -wes t  s t r u c t u r e s .  Wi th in  t h e  t r e n c h  t h e  rocks  a r e  

h i g h l y  a l t e r e d  t o  gouge and gossan.  Replacement d e p o s i t s  (gossan) have formed a l o n g  

bedding and p a r a l l e l  t o  t h e  eas t -wes t  f a u l t  s t r u c t u r e s .  The r e p l a c e d  hor izon is  

e n t i r e l y  ox id ized  t o  gossan .  Jagged " j a s p e r o i d "  o u t c r o p s  o c c u r  on t h e  r i d g e  above 

and s o u t h  of t h e  mine. The s i l i c i f i e d  and b r e c c i a t e d  o u t c r o p s  mark t h e  t r a c e  of 

t h e  nor th -d ipp ing  t h r u s t  f a u l t  mapped by Ketner (1970) .  

S i l i c i f i c a t i o n  of t h e  sed iments  is  even more e v i d e n t  a t  t h e  Coal Canyon 

mine l o c a t e d  l e s s  t h a n  one-half  m i l e  e a s t  of t h e  Garamendi. Dump rock on t h e  lower  

a d i t  is mos t ly  composed of r e c r y s t a l l i z e d  o r  s i l i c i f i e d  l i m e s t o n e  and s i l i c e o u s  

h e m a t i t i c  gossan.  The g o s s a n  i s  q u i t e  dense ,  d i s p l a y s  boxwork s t r u c t u r e s  and c o n t a i n s  

pods of p a r t i a l l y  o x i d i z e d  p y r i t e  and minor g a l e n a .  Vugs i n  t h e  gossan are f i l l e d  

w i t h  f i n e l y  c r y s t a l l i n e  b a r i t e .  An open c u t  a t  t h e  t o p  of t h e  h i l l  exp lores  a 

r. 'i." 
J 
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n o r t h e a s t - s t r i k i n g ,  nor thwest-dipping f a u l t  zone i n  Ordovic ian  c h e r t s  and s h a l e s .  

The f a u l t  is more s t e e p l y  i n c l i n e d  than  a  t h r u s t  and may r e p r e s e n t  a n  i m b r i c a t e  

h igh a n g l e  s t r u c t u r e  developed p a r a l l e l  t o  t h e  t h r u s t  i n  t h e  upper p l a t e  rocks .  

*he f a u l t  i s  capped by a v e r y  r e s i s t a n t  r i b  of s i l i c e o u s  b r e c c i a  o r  " j a s p e r o i d " .  

The " jaspero id"  has  a  h i g h l y  s i l i c e o u s  m a t r i x  and c o n t a i n s  b r e c c i a  f ragments  of c h e r t s ,  

s i l t s t o n e s  and s h a l e s .  The body o u t c r o p s  b o l d l y  a l o n g  t h e  e n t i r e  t r a c e  of t h e  

s t r u c t u r e  e a s t  and west  of t h e  mine. 

A t  t h e  mine s i t e ,  t h e  I t j a spero id"  is  c u t  by numerous gossan and b r e c c i a  

zones,  A gossany replacement  d e p o s i t  o c c u r s  d i r e c t l y  below t h e  s i l i c e o u s  cap.  

The rep laced  hor izon  p a r a l l e l s  t h e  bedding of t h e  h o s t  and d i p s  a b o u t  45' t o  t h e  

n o r t h  (west) .  West of the open c u t ,  t h e  " Jaspero id"  c o n t a i n s  vugs and f r a c t u r e  

c o a t i n g s  of o p a l i n e  s i l i c a  and i s  c u t  by banded o p a l i n e  v e i n s  which r a n g e  from 1" t o  1' 

i n  width .  Xinor s u l f i d e s  were  observed i n  t h e  o p a l i n e  v e i n s ,  b u t  were  t o o  f i n e -  

g ra ined  t o  i d e n t i f y  w i t h  a  hand l e n s .  Although no unoxidized o r e  m i n e r a l s  were 

observed a t  t h e  mine and no known p r o d u c t i o n  i s  r e c o r d e d  f o r  t h e  d e p o s i t , t h e  

c o n s i d e r a b l e  gossan found a l o n g  t h e  t h r u s t  f a u l t  i n d i c a t e s  t h e  former  p resence  of 

abundant s u l f i d e s .  

The a r e a  su r rounding  and i n c l u d i n g  t h e  Garamendi and Coal Canyon mines was 

s taked  by T e x a s g u l f w e s t e r n ,  Inc. (Golden, Co.) i n  J u l y  1980. During 1981 they  

d r i l l e d  t h e  c e n t r a l  p a r t  o f  t h e  d i s t r i c t .  Most o f  t h e  d r i l l i n g  o c c u r r e d  a t  t h e  

mine s i t e s  and con t inued  n o r t h e a s t  a l o n g  t h e  w e s t e r n  range  f r o n t .  At t h e  t ime 

of our  examinat ion of t h e  area i n  June,  1982, Texasgulf  was conduc t ing  g e o p h y s i c a l  

s t u d i e s  i n  t h e  a r e a ,  R e s u l t s  of t h e i r  work i n d i c a t e  t h e  p resence  o f  a massive  

s u l f i d e  d e p o s i t .  The s u l f i d e  d e p o s i t  is p o s s i b l y  t h e  unoxidized e x t e n s i o n  of 

t h e  ox id ized  s u l f i d e  replacement  d e p o s i t  observed on t h e  s u r f a c e .  

The Q-Bar p r o s p e c t  i s  l o c a t e d  l e s s  t h a n  4 m i l e s  n o r t h  of t h e  c e n t r a l  p a r t  of 

t h e  d i s t r i c t .  S i x  o r  e i g h t  lens-shaped u n i t s  o f  b a r i t e  occur  w i t h i n  b l a c k  c h e r t s  
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of the  Ordovician V in in i  Formation (Papke, i n  p r e p a r a t i o n ) .  The b a r i t e  u n i t s  

a r e  conformable wi th  the  bedding of t h e  hos t  rocks .  Brecc ia ted  and s i l i c i f i e d  

c h e r t  " jaspero ids" ,  l i k e  those  observed i n  t h e  main p a r t  of t h e  d i s t r i c t ,  occur 

south  and p a r a l l e l  t o  t h e  b a r i t e - r i c h  i n t e r v a l .  
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CORNUCOPIA DISTRICT - 

The Cornucopia mining d i s t r i c t  i s  l o c a t e d  about  n i n e  m i l e s  s o u t h  o f  Wilson 

Reservo i r  i n  t h e  low mountains  b o r d e r i n g  t h e  s o u t h - e a s t  margin  of t h e  Owyhee Desertz:. 

Access t o  t h e  d i s t r i c t  i s  good a l o n g  a d i r t  road which heads  wes t  a t  t h e  s o u t h e r n  

end of t h e  B u l l  Run Mountains. The main mines i n  t h e  d i s t r i c t  a r e  p a t e n t e d .  

The p a t e n t e d  mines a r e  c o n c e n t r a t e d  i n  two groups occupying s e c t i o n s  1 8  and 19 

of T42N, R51E. Some minor p r o s p e c t s  and unpatented c l a i m s  e x i s t s  i n  t h e  a r e a  

surrounding t h e  c e n t e r  of t h e  d i s t r i c t .  

The high-grade s i l v e r  v e i n s  of t h e  Cornucopia d i s t r i c t  were f i r s t  d i scovered  

i n  J u l y ,  1873 ( W h i t e h i l l ,  1873 & 74) .  One of t h e  f i r s t  c l a i m s  s t a k e d  was t h e  

Leopard p r o p e r t y  which t u r n e d  o u t  t o  b e  t h e  most p r o d u c t i v e  v e i n  d e p o s i t  i n  

t h e  d i s t r i c t .  The v a l u e  o f  t h e  s i l v e r  and go ld-bear ing  o r e  produced between 

1875 and 1882 exceeded one m i l l i o n  d o l l a r s  (Couch and C a r p e n t e r ,  1943) .  From 

1937 t o  1940, 10,000 t o n s  o f  mine t a i l i n g s  were reworked. The t a i l i n g s  

y i e l d e d  an  a d d i t i o n a l  0 .13 oz .  g o l d  and 9 oz.  s i l v e r  p e r  t o n  (Smith,  1976) .  

A c t i v i t y  i n  t h e  d i s t r i c t  resumed i n  1973, when S p a r t a n  E x p l o r a t i o n ,  Ltd.  

conducted geo log ic  mapping, El4 s u r v e y s  and rock-chip sampl ing of b u l l d o z e r  

t r enches  i n  t h e  h e a r t  of t h e  d i s t r i c t .  Rock c h i p  a s s a y s  d e f i n e d  a broad a r e a  

of d i s semina ted  p r e c i o u s  m e t a l s  m i n e r a l i z a t i o n  which r e p o r t e d l y  averaged 3.24 oz.  

s i l v e r  and 0.034 oz .  g o l d  p e r  t o n  (EMJ, June  1974) .  F a v o r a b l e  w a s t e  dump 

samples were a l s o  o b t a i n e d .  E x p l o r a t o r y  d r i l l i n g  commenced i n  t h e  summer of 

1974 i n  a t a r g e t  a r e a  l o c a t e d  j u s t  s o u t h  and e a s t  of t h e  Cornucopia (Leopard) 

Mine. Ca lcu la ted  r e s e r v e s  exceeded 3 m i l l i o n  t o n s  of o r e  g rade  m a t e r i a l .  

The s h a f t s  on t h e  Leopard v e i n  have been i n a c c e s s i b l e  s i n c e  b e f o r e  1908 

(Emmons, 1910) .  A t  t h e  t ime of  o u r  summer 1982 v i s i t ,  t h e  underground workings 
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of t h e  Cornucopia,  o r  Leopard,  Mine were f u r t h e r  o b s c u r r e d  by r e c e n t  reworking 

of t h e  voluminous t a i l i n g s  p i l e  and e x c a v a t i o n s  r e l a t e d  t o  t h e  d r i l l i n g  program 

conducted 8 y e a r s  e a r l i e r .  We observed t h a t  t h e  d i s s e m i n a t e d  o r e  zone d e l i n e a t e d  

and d r i l l e d  by Spar tan  E x p l o r a t i o n  was never  developed beyond t h e  e x p l o r a t i o n  

s t a g e  . 
The geology of t h e  s o u t h - e a s t  q u a r t e r  o f  t h e  Wi l son  R e s e r v o i r  15' 

topograph ic  quandrangle is  d e s c r i b e d  i n  USGS C i r c u l a r  by C o a t s ,  1967. H i s  

r e v i s i o n  of t h e  v o l c a n i c  s t r a t i g r a p h y  and o b s e r v a t i o n s  on t h e  o r e  d e p o s i t s  a t  

Cornucopia h a s  provided new i n s i g h t  on t h e  geology o f  t h e  d i s t r i c t .  

Cornucopia i s  a  t y p i c a l  e p i t h e r m a l ,  v o l c a n i c - h o s t e d  p r e c i o u s  metals camp. 

The h o s t  r o c k  f o r  t h e  v e i n  d e p o s i t s  a r e  p o r p h y r i t i c  pyroxene  a n d e s i t e s .  

Throughout t h e  e n t i r e  mine a r e a t h e  r o c k s  a r e  b leached  and a l t e r e d .  Near t h e  

v e i n s ,  t h e  w a l l r o c k s  a r e  k a o l i n i z e d  and s i l i c i f i e d .  B leach ing  and a r g i l l i z a t i o n  

e x t e n d s  f o r  some d i s t a n c e  beyond t h e  mined a r e a s .  L e s s  p rox imate  a n d e s i t e s  are 

p r o p y l i t i z e d .  

The b e s t  exposure of t h e  a l t e r e d  a n d e s i t e s  i s  a l o n g  t h e  d r i l l  roads  and 

t r e n c h e s  a d j a c e n t  ( u p h i l l )  t o  t h e  Cornucopia Mine. The r o c k s  h e r e  are a  l i g h t  

buf f  c o l o r ,  n o t a b l y  sheared  and a l t e r e d  t o  a m i x t u r e  o f  c l a y s ,  i r o n  and c a l c i t e .  

The r o c k s  n e a r e s t  t o  t h e  f a u l t s  and v e i n s  a r e  p y r i t i z e d  a n d  s e r i c i t i z e d .  Pods 

of secondary  q u a r t z  occur  l o c a l l y ,  making i t  e a s y  t o  m i s t a k e  t h e  bleached rocks  

as r h y o l i t e  (Coats ,  1967). Cossany f i s s u r e s  c u t  t h e  a l t e r e d  v o l c a n i c s  a t  a  

h igh-angle  a l o n g  n o r t h  and w e s t  o r i e n t a t i o n s .  Abundant q u a r t z  v e i n  m a t e r i a l  is  

s c a t t e r e d  a l o n g  t h e  d r i l l  r o a d s .  The v e i n  is  s h e a r e d ,  p y r i t i z e d  and i ron-s ta ined .  

Pos t -minera l  t u f f s  of r h y o l i t e  and r h y o d a c i t e  unconformably o v e r l i e  t h e  

a l t e r e d  a n d e s i t e s  (Coats,  1967) .  The t u f f s  occur  s o u t h  and  west of t h e  

Corucopia Mine where they form t h e  hanging w a l l  of an  e x t e n s i v e ,  n o r t h - s t r i k i n g ,  

pos t -minera l  f a u l t .  Nowhere i n  t h e  mine a r e a  a r e  t h e  younger  f lows minera l i zed  

o r  s i g n i f i c a n t l y  a l t e r e d .  
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The f o r m a t i o n a l  c o n t a c t  between t h e  o l d e r  and younger  v o l c a n i c s  i s  n o t  

w e l l  exposed. The absence o f  a w e l l  exposed c o n t a c t  i n  t h e  mine a r e a  combined 

w i t h  t h e  masking e f f e c t  o f  t h e  a l t e r a t i o n  l e d  Emmons t o  conc lude  t h a t  t h e  

ore-bear ing a n d e s i t e s  a r e  i n t r u s i v e  i n t o  t h e  r h y o l i t e s .  

There  a r e  numerous f a u l t s  i n  t h e  c e n t e r  of t h e  d i s t r i c t .  The Cornucopia 

(Leopard) Mine is  s i t u a t e d  a t  t h e  i n t e r s e c t i o n  o f  a t  leas t  two preminera l  (? )  

n o r t h  and n o r t h  w e s t - s t r i k i n g  f a u l t s  (Coats ,  1967) .  The f a u l t s  were i n  p a r t  

r e s p o n s i b l e  f o r  l o c a l l i z i n g  o r  c o n t r o l l i n g  t h e  m i n e r a l i z i n g  f l u i d s .  According 

t o  Thomson and West, 1881, t h e  o r i g i n a l  s t r i k e  of t h e  Leopard v e i n  is n o r t h e a s t  

w i t h  a  d i p  of 450 t o  t h e  SE. Post -mineral  f a u l t ( s )  t e r m i n a t e  t h e  v e i n  

d i r e c t l y  n o r t h  of t h e  mine (Coats ,  1967) .  

The second main a r e a  o f  m i n e r a l i z a t i o n ,  t h e  P a n t h e r  Group (?) i s  l o c a t e d  

about  one-quar ter  of a  m i l e  n o r t h e a s t  of t h e  Cornucopia  Mine. The a r e a  i s  

developed by s e v e r a l  a d i t s ,  s t o p e s  and s h a l l o w  p r o s p e c t s .  Sample 1600 was 

c o l l e c t e d  from a  s tope  which f o l l o w s  a s h e e t e d  q u a r t z  v e i n  system about 2-3' 

i n  width .  The a n d e s i t e  h o s t  r o c k s  exposed i n  t h e  s t o p e a r e  i n t e n s e l y  k a o l i n i z e d ,  

b leached and have a  punky t e x t u r e .  The v e i n s ,  which a r e  exp lored  a long  s t r i k e  

f o r  about 5 0 1 ,  s t r i k e  N75E and a r e  v e r t i c a l .  I n d i v i d u a l  v e i n s  w i t h i n  t h e  sys tem 

average 1" i n  width .  They a r e  t y p i c a l l y  s h e a r e d ,  i r o n - s t a i n e d  and d i s p l a y  

open-spaced and comb q u a r t z  t e x t u r e s .  The s h e a r e d  m a t e r i a l  c o l l e c t e d  from 

t h e  dump c o n t a i n s  d a r k  g r e y  s u l f i d e  l e n s e s .  A f a u l t  t r u n c a t e s  t h e  v e i n s  e a s t  

of t h e  s t o p e .  Emmons, 1910, observed t h a t  t h e  P a n t h e r  v e i n  i s  segmented and 

d i s p l a c e d  northward (? )  a l o n g  s e v e r a l  nor thwes t  s t r i k i n g  f a u l t s .  

The v e i n  o r e s  from Cornucopia were d e s c r i b e d  by Thomson and West, 1881, 

a s  "mostly f r e e - m i l l i n g ,  s i l v e r - b e a r i n g ,  and c a r r y i n g  some. gold".  The main 

s i l v e r  m i n e r a l s  a r e  a r g e n t i t e ,  ruby s i l v e r  and horn  s i l v e r .  They a r e  accompanied 

by p y r i t e  and g rey  copper (Emmons, 1910) .  Lawrence, 1963,  r e p o r t s  p y r a r g y r i t e  



4. 

and a  n e a r  s u r f a c e  v e i n  assemblage of c e r a r g y r i t e ,  pyromorph i te  and ye l low 

antimony o.xides.  Buchanan, 1981,  f u r t h e r  recognized  c h a l c o p y r i t e ,  t e t r a h e d r i t e ,  

b o r n i t e ,  ga lena ,  s t e p h a n i t e  and s p h a l e r i t e  i n  t h e  v e i n  o r e .  The maximum grade  

of m i l l e d  o r e  was 400 oz .  p e r  t o n  (Emmons, 1910) .  The r a t i o  of s i l v e r  t o  gold  

was abou t  68 : l .  

Coa t s ,  1967, s u g g e s t s  t h a t  e x t e n s i o n s  of t h e  r i c h  v e i n s  a t  Cornucopia 

could  p o s s i b l y  e x i s t  benea th  t h e  y e t  unexplored and unminera l i zed  p i l e  of 

younger v o l c a n i c s .  S i n c e  t h e  v e i n s  are f a u l t e d  and t h e  t h i c k n e s s  of t h e  

o v e r l y i n g  v o l c a n i c s  i s  v a r i b l e ,  f u r t h e r  e x p l o r a t i o n  i n  t h e  a r e a  would b e  c o s t l y  

b u t  p o s s i b l y  u l t i m a t e l y  p r o f i t a b l e .  
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C0RRA.L CREEK DISTRICT 

The C o r r a l  Creek d i s t r i c t  is on t h e  wes t  s l o p e  o f  t h e  Ruby Mountains,  

i n  t h e  d r a i n a g e  of C o r r a l  Creek,  i n  t h e  s o u t h  halE of T28N, R57E. I t  h a s  

a l s o  been c a l l e d  t h e  Ruby Range d i s t r i c t  (Smith,  1976).  The workings a r e  

g e n e r a l l y  s h o r t  a d i t s  o r  s h a l l o w  s h a f t s ;  t h e  Summit King and Summit View 

a r e  t h e  main mines i n  t h e  d i s t r i c t .  The o n l y  recorded  p r o d u c t i o n  from t h e  

d i s t r i c t  was i n  1948-52, from t h e  Summit View mine. The o n l y  r e c e n t  a c t i v i t y  

noted i n  1982 was some minor b u l l d o z e r  work n e a r  one p o r t a l .  

The m i n e r a l  d e p o s i t s  i n  t h e  C o r r a l  Creek d i s t r i c t  a r e  base-metal  

replacements  i n  l i m e s t o n e  and minor i n t e r b e d d e d  s i l t s t o n e .  G r a n i t i c  r o c k s  of 

t h e  Har r i son  P a s s  p l u t o n  i n t r u d e  t h e  Cambrian r o c k s  a s h o r t  d i s t a n c e  from t h e  

Summit King mine. The m a j o r i t y  of t h e  o r e  m i n e r a l s  r e c o g n i z e d  a r e  o x i d e  

copper ,  l e a d ,  and z i n c  m i n e r a l s ,  a l t h o u g h  g a l e n a  was n o t e d  l o c a l l y .  The d e p o s i t s  

were probably  worked mainly  f o r  t h e i r  s i l v e r  c o n t e n t .  The o n l y  recorded  produc- 

t i o n  (108 t o n s  of l ead-z inc  o r e )  w a s  from t h e  Summit King mine i n  1948-52 

(Smith, 1976).  The o r e  averaged 2.5% Pb, 1.1% Zn, 0.15% Cu and 3.0 o z / t o n  Ag. 

The base-metal  m i n e r a l i z a t i o n  i s  probab ly  r e l a t e d  t o  t h e  H a r r i s o n  P a s s  p l u t o n ,  

which is e a r l y  Ol igocene i n  a g e  (Wil lden and Kistler, 1969).  

A p e g m a t i t e  d i k e  i n  t h e  g r a n i t i c  s t o c k  n e a r  t h e  head o f  C o r r a l  Creek 

c o n t a i n s  l e p i d o l i t e .  Other  d i k e s  were examined f o r  b e r y l ,  b u t  none w a s  found 

(Olson and Hinr ic l l s ,  1960, p. 171) .  
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CORTEZ DISTRICT -- 

The Cor tez  mining d i s t r i c t  is  l o c a t e d  i n  t h e  s o u t h e r n  Cor tez  Mountains abou t  

30 m i l e s  s o u t h  of Beowawe. The d i s t r i c t  c o n t a i n s  4 main a r e a s  of m i n e r a l i z a t i o n  

which sur round  M t .  Tenabo, t h e  h i g h e s t  peak i n  t h e  r a n g e .  These a r e a s  a r e  t h e  o l d  

Cor tez  s i l v e r  mines on t h e  s t e e p  west  f l a n k  of Tenabo, t h e  Cor tez  go ld  fnine on t h e  

qo1;thwest f l a n k ,  t h e  M i l l  Canyon a r e a  which l i e s  a l o n g  t h e  n o r t h e a s t  f l a n k  and t h e  

new Horse Canyon p r o p e r t y  l o c a t e d  e a s t  of t h e  peak.  The d i s t r i c t  is  b i s s e c t e d  by t h e  

Lander-Eureka county l i n e  w i t h  mines o c c u r r i n g  i n  b o t h  c o u n t i e s .  

The geology and m i n e r a l i z a t i o n  a t  Cor tez  h a s  been  s t u d i e d  i n  d e t a i l  by numerous 

a u t h o r s  ( s e e  S e l e c t e d  R e f e r e n c e s ) .  Some i n t e r e s t i n g  f a c t s  on t h e  e a r l y  h i s t o r y  of 

t h e  d i s t r i c t  a r e  r e p o r t e d  by Vanderburg (1938) and Emmons (1910).  The geology of  

t h e  Cor tez  15' quadrang le  was mapped by G i l l u l y  and Masursky(l965) and t h e  t e x t  

i n c l u d e s  a d i s c u s s i o n  on t h e  o r e  d e p o s i t s  w r i t t e n  p r i o r  t o  t h e  development of t h e  

Cortez  Gold mine. The USGS s t u d i e s  which l e d  t o  t h e  d i s c o v e r y  of t h e  l a r g e  tonnage,  

low-grade go ld  o r e  body on t h e  nor thwes t  f l a n k  of M t .  Tenabo a r e  con ta ined  i n  

Er ickson and Marranzino (1961) and Er ickson ,  e t  a1 (1961, 1964 and 1966). Numerous 

s t u d i e s  o f  t h e  gold  o r e  body and sur rounding  a r e a s  e n s u e d ,  i n c l u d i n g  a  geochemical 

i n v e s t i g a t i o n  of t h e  M i l l  Canyon a r e a  ( ~ l l i o t  and W e l l s ,  1968) .  

The e x t e n s i v e  underground workings of t h e  Cor tez  S i l v e r  mines a r e  e n t e r e d  through 

t h e  G a r r i s o n  and A r c t i c  Tunnels on t h e  w e s t  s i d e  o f  M t .  Tenabo. The mines were 

worked f a i r l y  con t inuous ly  s i n c e  t h e i r  d i s c o v e r y  i n  t h e  e a r l y  1860's through 

January  1930, when the1'Jow p r i c e  of s i l v e r  and d e p l e t i o n  o f  o r e  r e s e r v e s  " f o r c e d  

t h e  m i l l  t o  s h u t  down (Vanderburg,  1938).  N e v e r t h e l e s s ,  f rom 1862 through 1958, 

14 m i l l i o n  d o l l a r s  worth of g o l d ,  s i l v e r , c o p p e r ,  l e a d  and z i n c  were produced from 

the  d i s t r i c t  ( S t a g e r ,  1977).  A s m a l l  amount of t h e  t o t a l  p roduc t ion  i n c l u d e s  o r e  

de r ived  from the  mines i n  M i 1 1  Canyon a l s o .  
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The ownership of  t h e  C o r t e z  S i l v e r  mines changed hands  s e v e r a l  t imes  a f t e r  

t h e  main p roduc t ion  and d u r i n g  t h i s  p e r i o d  the  mlnes  were  reopened,  reworked 

3nd x e d s k l l e d ,  When t h e  USGS d i s c o v e r e d  geochemical  i n d i c a t i o n s  f a v o r a b l e  f o r  

gold  m i n e r a l i z a t i o n ,  P l a c e r  Amax I n c .  a u s p i c i o u s l y  h e l d  t h e  c o n t r o l l i n g  c l a i m s  i n  

t h e  d i s t r i c t .  I n  j o i n t  v e n t u r e  w i t h  t h r e e  o t h e r  companies ,  Amax d r i l l e S f  t h e  a r e a  

d u r i n g  1965-1968 and s u c c e s s f u l l y  o u t l i n e d  a  l a r g e  d i s s e m i n a t e d  go ld  o r e  body 

i n  s e c t i o n  13, T27N, R47E wLth i n f e r r e d  r e s e r v e s  of  3 . 4  m i l l i o n  tons  of o r e  

c o n t a i n i n g  0.29 oz Au/ ton.  Tllc Cor tez  Cold mine was soon  developed and between 

1968 and 1982, 3 ,562,100 t o n s  of  o r e  a v e r a g i n g  0.279 oz  AV/ t o n  were mined (Bonham, 

1982) ,  r e s u l t i n g  i n  a  p r o d u c t i o n  of  a lmos t  1  m i l l i o n  ounces  of g o l d .  C u r r e n t l y ,  

t h e  main d e p o s i t  i s  mined o u t ,  b u t  l e a c h i n g  ' o f  s t o c k p i l e  o r e  c o n t i n u e s .  A t  t h e  

time of  o u r  examinat ion of t h e  d i s t r i c t ,  t h e  m i l l s i t e  was p redomina te ly  b e i n g  

used t o  p r o c e s s  o r e  f rom t h e  Gold Acres  d e p o s i t ,  l o c a t e d  i n  t h e  Shoshone Range 

about  8 m i l e s  nor thwes t  of  C o r t e z .  

I n  a d d i t i o n  t o  t h e  g o l d  p r o d u c t i o n ,  a  s m a l l  p r o d u c t i o n  o f  t u r q u o i s e  i s  recorded  

f o r  d e p o s i t s  l o c a t e d  s o u t h  w e s t  of C o r t e z  Canyon ( v a n d e r b e r g ,  1938).  Also ,  some 

antimony was produced a s  a  by p roduc t  of  s m e l t i n g  t h e  e a r l y  s i l v e r  o r e s  (Lawrence, 

1963) ,  I n  1941, a  mercury d e p o s i t ,  named the  R o s s i  mine,  was d i scovered  and explored. '  

on t h e  e a s t  s l o p e  of t h e  r a n g e ,  b u t  was p robab ly  n e v e r  p r o d u c t i v e  ( B a i l e y  and 

Phoenix,  1944).  The mercury o c c u r s  a s  c i n n a b a r  i n  b l e a c h e d  and s i l i c i f i e d  c a l c a r e o u s  

s h a l e s  of t h e  V i n i n i  ( ? )  Form:~tion.  A u t u n i t c  (? )  was uncovered by b u l l d o z e r s  d u r i n g  

t h e  development of t h e  g o l d  d c p o s t t ,  b u t  t h e  e x a c t  l o c a t i o n  of t h e  occur rence  i s  

unknown (Gars ide ,  1973) .  

The geology of t h e  C o r t e z  a r e a ,  a s  mapped by G i l l u l y  and Masursky (1965) ,  

c o n s i s t s  of  t h r u s t e d  Pcl lcozoic  sed iments  which a r e  i n t r u d e d  a long  t h e  n o r t h  f l a n k  

of Tenabo by a  Cre taceous  i n t r u s i v e  s t o c k  and a s s o c i a t e d  d i k e s  and v e i n s .  The 

g e n e r a l  geology of  t h e  a r e a  is  w e l l  d e s c r i b e d  by E l l i o t  and Wells  (1968, p . 3 )  a s  
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fo l lows  : 

"The P a l e o z o i c  sedimentary  rocks  comprise  two d i s t i n c t  f a c i e s  which a r e  

approximately  e q u i v a l e n t  i n  a g e ;  t h e s e  f a c i e s  a r e  s e p a r a t e d  by t h e  R o b e r t s  Mountains 

t h r u s t  f a u l t .  One f a c i e s  i n c l u d e s  f o r m a t i o n s  t h a t  r a n g e  i n  age from Cambrian t o  

Devonian and c o n s i s t  predominant ly  of c a r b o n a t e  r o c k s  w i t h  minor q u a r t z i t e .  The 

second f a c i e s  i n c l u d e s  f o r m a t i o n s  t h a t  r a n g e  i n  age  from Ordovician t o  S i l u r i a n  

and c o n s i s t  predominant ly  o f  s i l i c e o u s  r o c k s .  I n  a d j a c e n t a r e a s ,  Devonian rocks  

of t h e  s i l i c e o u s  f a c i e s  a r e  a l s o  r e p r e s e n t e d .  The c a r b o n a t e  f a c i e s  i s  considered 

t o  be au toch thonous  and t h e  s i l i c e o u s  f a c i e s  a l l o c h t h o n o u s .  The s i l i c e o u s  f a c i e s  

h a s  been t r a n s p o r t e d  i n t o  j u x t a p o s i t i o n  w i t h  t h e  c a r b o n a t e  f a c i e s  from t h e  west  

a long t h e  R o b e r t s  Elountains t h r u s t  ( G i l l u l y  and Masursky, 1965, p .  10). The rock  

u n i t  mapped as P a l e o z o i c  u n d i f f e r e n t i a t e d  o c c u p i e s  t h e  t h r u s t  zone and is  n o t  

d i r e c t l y  a s s i g n a b l e  t o  e i t h e r  t h e  c a r b o n a t e  o r  t h e  s i l i c e o u s  f a c i e s .  

I n  g e n e r a l ,  t h e  sed imenta ry  u n i t s  s t r i k e  n o r t h  and d i p  moderate ly  e a s t .  The 

Rober ts  Mountains t h r u s t  has  been warped i n t o  a n  a n t i f o r m  ( G i l l u l y  and Masursky, 

1965, p ,  891, and l a t e r  e r o s i o n  h a s  formed t h e  C o r t e z  window i n  which t h e  ca rbona te  

f a c i e s  i s  exposed below t h e  t h r u s t .  The lower  p l a t e  r o c k s  a r e  c u t  by many f a u l t s ,  

most of which a r e  p robab ly  r e l a t e d  t o  t h e  p e r i o d  of t h r u s t i n g .  The upper  p l a t e  i s  

s t r u c t u r a l l y  more complex and is composed of many s l i c e s  o f  wes te rn  f a c i e s ,  a l l  

f a u l t e d  t o g e t h e r  w i t h  l i t t l e  a p p a r e n t  sys tem ( G i l l u l y  and Masursky, 1965, p  . 93) .  

Rocks of J u r a s s i c  age  a r e  t h e  q u a r t z  monzoni te  of t h e  M i l l  Canyon s t o c k  and 

t h e  s a t e l l i t e  b o d i e s  of a l a s k i t e  and i n t e r m e d i a t e  d i k e s  a s s o c i a t e d  w i t h  t h e  s t o c k .  

The H i l l  Canyon s t o c k  i n t r u d e s  t h e  lower  p l a t e  r o c k s  i n  t h e  a x i s  of t h e  Cor tez  

window and c r o s s c u t s  t h e  R o b e r t s  Mountains t h r u s t  t o  t h e  e a s t .  The s t o c k  i s  

composite and c o n s i s t s  oE two p a r t s :  (1) a d i s c o r d a n t  w e s t e r n  p a r t ,  roughly 

r e c t a n g u l a r  i n  o u t l i n e ,  and ( 2 )  an  e a s t e r n  l a c c o l i t h i c  o r  b y s m a l i t h i c  l o b e  ( G i l l u l y  
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and Masursky, 1965, p .  68) .  S e v e r a l  m i n e r a l i z e d  v e i n s  a r e  n e a r  t h e  j u n c t i o n  of t h e  

two p a r t s  of t h e  M i l l  Canyon s t o c k . "  

Radiometr ic  d a t i n g  o f  b i o t i t e  from t h e  H i l l  Canyon s t o c k  y i e l d e d  an  age of 

151 m.y, ( G i l l u l y  and Masursky, 1965) .  Two s l i g h t l y  younger  a g e s  of 124 and 147 m.y. 

were o b t a i n e d  from t h e  same body a few y e a r s  l a t e r  b y  Armstrong (1963, unpub.) and 

pub l i shed  i n  S c h i l l i n g  (1965) .  B i o t i t e  and s a n a d i n e  f rom a r h y o l i t e  porphyry 

d i k e  a d j a c e n t  t o  t h e  o r e  zone y i e l d e d  a g e s  which d a t e  t h e  m i n e r a l i z i n g  even t  a t  

about  35 m.y.a. (Si lberman,  e t  a l ,  1976).  

The Cor tez  Gold mine was v i s i t e d  o n l y  b r i e f l y  d u r i n g  o u r  reconna i ssance  of 

t h e  d i s t r i c t .  For t h i s  r e a s o n ,  a d e s c r i p t i o n  o f  t h e  geo logy  and m i n e r a l i z a t i o n  of 

t h e  d e p o s i t  is  taken  from R o b e r t s ,  e t  a1 (1971, p. 76):  

"The h o s t  r o c k s  of t h e  C o t r e z  g o l d  body a r e  d e s c r i b e d  by G i l l u l y  and Masursky 

(1965). E l l i o t t  and Wells  (1968) ,  and W e l l s ,  S t o i s e r ,  and E l l i o t t  (1969) a s  a l t e r e d  

c a l c a r e o u s  s i l s t o n e  and l i m e s t o n e  of t h e  Rober t s  l l o u n t a i n s  Formation and l imes tone  

of t h e  Wenban Limestone.  These  r o c k s  are c u t  by i n t r u s i v e  igneous  r o c k s  of J u r a s s i c  

and e a r l y  T e r t i a r y  age and o v e r l a i n  by T e r t i a r y  v o l c a n i c  rocks .  The o r e  may b e  

g e n e r t i c a l l y  r e l a t e d  t o  b i o t i t e - q u a r t z  porphyry d i k e s  and s i l ls  of Oligocene age  

(34 m.y.) t h a t  c u t  t h e  R o b e r t s  Mountains and Wenban Format ions  i n  t h e  o r e  zone, o r  

t o  younger igneous  r o c k s  i n  t h e  a r e a  (Wel ls ,  S t o i s e r ,  and E l l i o t t ,  1969).  

The zone of gold  m e t a l l i z a t i o n  i s  n o t  c o n t r o l l e d  by any  obvious  s t r u c t u r a l  

f e a t u r e ,  b u t  i t  t r e n d s  north-westward,  p a r a l l e l  t o  t h e  s t r i k e  o f  t h e  Rober ts  

Mountains t h r u s t  a t  t h e  mouth o f  M i l l  Canyon nearby .  Wells, S t o i s e r ,  and E l l i o t t  

(1960, F i g .  6 )  show t h e  o r e  body i n  a t i g h t ,  o v e r t u r n e d  f o l d  i n  t h e  Rober ts  Mountains 

Formation; t h e  o v e r l y i n g  Wenban Limestone was a p p a r e n t l y  n o t  involved i n  t h i s  f o l d ,  

i n d i c a t i n g  t h a t  t h e  two u n i t s  may be s e p a r a t e d  by a r e v e r s e  f a u l t .  Rober t s  b e l i e v e s  

t h a t  t h e  Rober t s  Mountains t h r u s t  p l a t e  p robab ly  covered t h e  a r e a  a t  t h e  time of 

-?I 
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m e t a l l i z a t i o n  and may have exe r t ed  an important  s t r u c t u r a l  c o n t r o l  on o re  depcs i t i on .  

I n  a d d i t i o n ,  the  Cortez d i s t r i c t  l i es  w i t h i n  t h e  Battle Mountain-Eureka mineral  

b e l t  t h a t  t rends  N35°-150W i n  t h i s  a r e a ;  t h i s  b e l t  appa ren t ly  l i es  along a  deep- 

s ea t ed  f r a c t u r e  zone which l o c a l i z e d  p l u t o n i c  bodies  i n  Mesozoic and T e r t i a r y  t i m e  

and l o c a l i z e d  o re  depos i t s  dur ing  s e v e r a l  meta l logenic  epoches (Roberts ,  1966; 

Roberts e t  a l . ,  1967). 

Gold o r e s  of the  Cortez d e p o s i t  a r e  cha rac t e r i zed  by q u a r t z ,  m e t a l l i c  gold,  

va r ious  i r o n  oxides  a f t e r  p y r i t e ,  and s m a l l  amounts of remnant carbonates  and c l ays .  

Fine-grained gold i s  d i spersed  through t h e  ox id ized  and hydrothermally a l t e r e d  

carbonate  rocks .  Coarser g r a ined  m e t a l l i c  goLd occurs  i n  sma l l  qua r t z  ve ins  and 

i s  intergrown wi th  p a r t l y  ox id ized  hydrothermal  p y r i t e  s c a t t e r e d  through the  hos t  

rocks ,  

Radtke cons iders  t h a t  most of  t h e  carbonaceous m a t e r i a l s  i n  t h e  hos t  rocks 

were des t royed  e i t h e r  by a  process  of  "weathering oxida t ion"  o r  by thermal 

metamorphism induced by igneous i n t r u s i o n  p r i o r  t o  gold m i n e r a l i z a t i o n .  Thus, t h e  

i n f l u e n c e  of o rganic  carbon on t h e  d e p o s i t i o n  of gold a t  Cor tez  was less than 

t h a t  a t  C a r l i n .  D e t a i l s  of t h e  g e n e s i s  of t h e  Cortez o r e s  w i l l  be  discussed i n  
I' 

a paper by Radtke, Scheiner ,  and C h r i s t  (unpublished manuscr ip t ) .  

The M i l l  Canyon a r e a  was v i s i t e d  and sampled dur ing  t h e  course  of t h i s  p r o j e c t .  

Many of t h e  mines i n  t h e  canyon a r e  p a t e n t e d ,  The owner, A l l en  R u s s e l l ,  l i m i t s  

a cces s  t o  t he  mines by a  locked g a t e  a t  t h e  en t r ance  t o  t h e  canyon. P r i o r  

permission i s  advised before  e n t e r i n g  t h e  p rope r ty .  

" ~ e p o s i t s  i n  the M i l l  Canyon a r e a  have been prospected and mined f o r  the  p a s t  

100 y e a r s .  The est imated t o t a l  p roduct ion  from the  a r e a  i s  approximately $800,000. 

Most of t h e  mining has  been i n  gold and s i l v e r ,  t he  gold predominating i n  d o l l a r  

va lue .  The o r e  d e p o s i t s  a r e  of t h r e e  types :  (1) f i s s u r e  v e i n s  i n  qua r t z  monzonite 

t h a t  con ta in  s i l v e r ,  l e ad ,  z i n c ,  and g o l d ,  ( 2 )  s i l v e r ,  l e a d ,  and z i n c  replacement 

7 d\ 
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d e p o s i t s  i n  l imes tone  (Vanderburg, 1938, p .  2 7 ) ,  and (3 )  g o l d  d e p o s i t s  along f a u l t  

zones i n  l imes tone .  The most p r o d u c t i v e  d e p o s i t s  have  been n e a r  s u r f a c e  ox id ized  

o r e  a long  f a u l t s  i n  l i m e s t o n e  n e a r  t h e  q u a r t z  monzoni te  l i m e s t o n e  con tac t . "  

( taken from E l l i o t t  and Wells ,  1968, p .  3) 

Although many of  t h e  workings  i n  M i l l  Canyon a r e  caved,  s e v e r a l  a d i t s  a r e  

s t i l l  open a t  t h e i r  p o r t a l s .  Most of t h e  a d i t s  e x p l o r e  n o r t h ,  n o r t h e a s t  and nor thwes t  

f a u l t s ,  f r a c t u r e s  and f i s s u r e  zones  i n  b l e a c h e d ,  r e c r y s t a l l i z e d  o r  s i l i c a t e d  

l i m e s t o n e s  and s i l t y  o r  carbonaceous  sed iments  of t h e  lower  p l a t e ,  Devonian 

Wenban Limestone.  The s t r u c t u r e s  are g e n e r a l l y  maked by t h e  development of c l a y ,  

c a l c i t e  and abundant i ron-ox ides .  The bedding of t h e  h o s t  r o c k s  n e a r  t h e  m i n e s i t e s  

is g e n e r a l l y  h i g h l y  c o n t o r t e d  by f o l d i n g  and f a u l t i n g .  

The q u a r t z  monzonite M i l l  Canyon s t o c k  o u t c r o p s  i n  t h e  c e n t r a l  p a r t  of t h e  

canyon. Along t h e  i r r e g u l a r  s o u t h e r n  margin of t h e  body, t h e  s t o c k  i s  in t ruded  

by a  n o r t h - t r e n d i n g  a l a s k i t e p o r p h y r y  d i k e  abou t  3 / 4  of  a n i i l e  i n  exposed l e n g t h .  

Some of t h e  w e s t e r n  workings i n  t h e  canyon l i e  a l o n g  t h e  c o n t a c t  of t h e  dike  w i t h  

l imes tones  and q u a r t z  monzonite.  South  of t h e s e  work ings  a t  t h e  head of M i l l  

Canyon, Homestake conducted e x p l o r a t o r y  d r i l l i n g  d u r i n g  1980 and 1981 i n  a l t e r e d  

Wenban Limestone.Dri.11 h o l e s  a r e  c o n c e n t r a t e d  a t  h i g h e r  l e v e l s  where t h e  l imes tones  

are c u t  by s e v e r a l  h igh-angle  f a u l t s .  

By sampling t h e  dumps i n  t h e  a r e a ,  we noted t h a t  q u a r t z  v e i n s  which c u t  

i n t r u s i v e  r o c k s  c a r r y  p y r i t e ,  g a l e n a  and s p h a l e r i t e .  The o r e  d e r i v e d  from t h e  

l imes tone  rep lacement  d e p o s i t s  t y p i c a l l y  c o n t a i n s  p y r i t e ,  g a l e n a ,  c h a l c o p y r i t e ,  

b o r n i t e  and a r s e n o p y r i t e .  A r g i l l i z e d  porphyry d i k e s  o c c u r  l o c a l l y  and con ta in  f i n e  

d i s semina ted  p y r i t e .  I n  a d d i t i o n  t o  t h e s e  m i n e r a l s ,  minor amounts of b o u l a n g e r i t e  

(Pb5 Sbq SI1) ,  b o u r n o n i t e  (Pb Cu Sb S3) ,  a r g e n t i a n  t e t r a h e d r i t e ,  pyra rgyr i t e -  

p r o u s t i t e  (Ag3 Sb S3-Ag3 A s  S3) ,  g o l d ,  s t i b n i t e ,  a r g e n t i t e  and s t e p h a n i t e  

(Ag5 Sb S4) a r e  r e p p r t e d  f o r  t h e  d e p o s i t s  ( E l l i o t t  and Wel l s ,  1968).  Anomalous 



amounts of Au, Ag, Pb, Z11, Cu, A s ,  Sb, Hg and Te and l o c a l  c o n c e n t r a t i o n s  of o t h e r  

e lements  were discovered by E l l i o t t  and Wells (1968) geochemical  s t u d y  of t h e  a r e a .  

T h e i r  i n f o r m a t i v e  a r t i c l e  o u t l i n e s  t h e  mode of o c c u r r e n c e  o f  t h e  g o l d  and s i l v e r ,  

geochemical  i n d i c a t o r s  f o r  m i n e r a l i z a t i o n  and f a v o r a b l e  a r e a s  f o r  p r o s p e c t i n g  

whthin  M i l l  Canyon. 

I n  t h e  f a l l  of 1982, C o r t e z  Gold Plining Co. announced i t s  p l a n s  t o  s t a r t  

p r o d u c t i o n  on i t s  newly d i s c o v e r e d  g o l d  o r e  body a t  Horse  Canyon on t h e  e a s t  s i d e  

of M t .  Tenabo. Mining o f  t h e  d e p o s i t  i s  expected t o  b e g i n  i n  mid-1983, h o p e f u l l y  

c o i n c i d i n g  w i t h  t h e  f i n a l  min ing  o f  t h e i r  Gold Acres p r o p e r t y  l o c a t e d  on t h e  o t h e r  

s i d e  of Crescen t  Va l ley .  O r e  r e s e r v e s  f o r  t h e  Horse Canyon d e p o s i t  a r e  es t imated  

a t  3.4 m i l l i o n  s h o r t  t o n s  o f  0.0555 o z .  Au/ton.  An a n n u a l  r e c o v e r y  of 40,000 

oz .  A d y e a r  is  expected.  

The Horse Canyon p r o p e r t y  was v i s i t e d  by NBEiG g e o l o g i s t s  i n  J u l y ,  1982. A t  

t h a t  t ime ,  t h e  h a u l  road which c i rcumnaviga tes  t h e  s o u t h  end of M t .  Tenabo was 

n e a r  complet ion.  D r i l l  r o a d s  l i e  a l o n g  t h e  s o u t h e a s t  f l a n k  of Plt. Tenabo and 

ex tend  f o r  more than 1% m i l e s  from t h e  s a d d l e  between M i l l  and  Horse Canyons t o  t h e  

s o u t h e a s t  a long  t h e  Horse Canyon d r a i n a g e .  The t i g h t  p a t t e r n  n e a r  t h e  s a d d l e  a r e a  

s u g g e s t s  t h i s  may be t h e  f u t u r e  s i t e  o f  t h e  open p i t  mine.  

Most of t h e  s o u t h e a s t e r n  d r i l l  r o a d s  a r e  developed i n  c o n t r o t e d ,  t h i n  bedded 

b l a c k  carbonaceous s h a l e s ,  c h e r t y  s h a l e s  and f i n e - g r a i n e d  s i l t s t o n e s  of t h e  upper 

p l a t e ,  Ordovician V i n i n i  Format ion .  I n t r u s i v e  and e x t r u s i v e  r h y o l i t e  u n d e r l i e  a 

prominent peak about 1 m i l e  east of t h e  d r i l l  roads .  A K-Ar age  de te rmina t ion  

on s a n a d i n e  from t h e  r h y o l i t e  y i e l d e d  a n  age  o f  15 .3  m.y. (Wel ls ,  e t  a1,1971).  

The most conspicuous g e o l o g i c  f e a t u r e  i n  t h e  a r e a  i s  t h e  p resence  of a 

bou ldery ,  r e s i s t a n t  r i b  o f  " j a s p e r o i d "  b r e c c i a  which t r e n d s  nor thwes t  a long  

( o r  above) most of t h e  e n t i r e  l e n g t h  of d r i l l  roads .  The j a s p e r o i d  r i b  l i e s  
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a long  t h e  approximate  t r a c e  of t h e  R o b e r t s  Xountain  t h r u s t  (mapped by G i l l u l y  

and Masursky, 1965) which j u x t a p o s e s  Wenban Limestones  ( t o  t h e  west)  and t h e  

V i n i n i  Formation ( t o  t h e  e a s t ) .  Upon c l o s e  e x a m i n a t i o n ,  t h e  j a s p e r o i d  i s  h i g h l y  

s i l i c i f i e d ,  h a s  a  jumbled, bouldery appearance ,  d i s p l a y s  quar tz -encrus ted  open- 

spaces  between b r e c c i a  f ragments  and f r a c t u r e s  and i s  h e a v i l y  i ron-s ta ined .  Near 

sample l o c a t i o n s  1518 and 1519, t h e  open vugs and f r a c t u r e s  i n  t h e  j a s p e r o i d  and 

s i l i c i f i e d  h o s t  rocks  a r e  c o a t e d  by abundant e u h e d r a l  r e d ,  j a r o s i t e  c r y s t a l s .  

White b a r i t e  v e i n  m a t e r i a l  i s  found throughout  t h e  a r e a .  

D r i l l  c u t t i n g s  sampled from t h e  a r e a  c o n s i s t  m a i n l y  o f  s i l i c e o u s  and 

carbonaceous s h a l e s ,  One sample con ta ined  f i n e - g r a i n e d ,  d i s semina ted  s u l f i d e s .  

A l l  of t h e  d r i l l  h o l e s  observed  bottomed o u t  i n  s i l i c e o u s  f a c i e s  rocks .  Bedded 

l imes tones  o f  t h e  Wenban Format ion a r e  exposed o n l y  i n  t h e  d r i l l  roads  l o c a t e d  

near  t h e  s a d d l e  between M i l l  and Horse Creek Canyons. 

The Horse Canyon d e p o s i t  is  hos ted  by upper  p l a t e  r o c k s  which a r e  minera l i zed  

a d j a c e n t  t o  t h e  Rober t s  Mountain t h r u s t  o r  p o s s i b l y  a l o n g  a  high-angle s t r u c t u r e  e a s t  

of t h e  t h r u s t  c o n t a c t .  Wercury i s  p r e s e n t  l o c a l l y  ( r e :  R o s s i  Piine) and t h e  m i n e r a l i -  

z a t i o n  may b e  a s s o c i a t e d  w i t h  t h e  a l t e r e d  r h y o l i r i c  d i k e s  o f  Miocene age  which 

outcrop a l o n g  t h e  d r i l l  r o a d s  and on t h e  e a s t  s i d e  of Horse Canyon. 
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DIVIDE DISTRICT 

The Div ide  d i s t r i c t  i s  l o c a t e d  a l o n g  t h e  r i d g e c r e s t  a r e a  of t h e  Tuscarora  

Mountains abou t  seven m i l e s  n o r t h w e s t  of  Tusca rora .  The major  mine i n  t h e  

d i s t r i c t  i s  t h e  Div ide  mine. T h e  mine l i e s  a t  a n  e l e v a t i o n  o f  7,400'  on the  

n o r t h  f l a n k  of an 5 ,400 '  peak named Dry Creek Mountain.  Some v e r y  sha l low 

p r o s p e c t s  e x i s t  abou t  t h r e e  m i l e s  s o u t h  o f  t h e  mine i n  s e c t i o n  2 1 ,  T40N, R50E 

( s e e  wr i t e -up  f o r  sample l o c a t i o n  1590) .  Two mine symbols a r e  shown on the  

USGS McDermitt two degree  s h e e t .  The symbols a r e  l o c a t e d  j u s t  wes t  of M t .  

R l i t z e n  i n  s e c t i o n s  19  and 29, T40W, R51E. These mines were  n o t  v i s i t e d  dur- 

i n g  our  r e c o n n a i s s a n c e  of tile a r e a ,  b u t  a r e  mentioned h e r e  f o r  o t h e r s  who i n t e n d  

t o  examine t h e  a r e a  i n  t h e  f u t u r e .  

S i l v e r  and some gold  was produced from t h e  d i s t r i c t  i n  1918 and 1929, b u t  

t h e  v a l u e  of t h e  t o t a l  prodr ic t ion i s  l e s s  than  $5,000 (Smith,  1976) .  

The Div ide  d i s t r i c t  s h a r e s  i t s  w e s t e r n  boundary w i t h  t h e  Rock Creek 

d i s t r i c t  and i t s  e a s t e r n  margin  w i t h  T u s c a r o r a .  A l l  t h r e e  d i s t r i c t s  s h a r e  

s i m i l a r i t i e s  i n  b o t h  geology and t y p e  o f  o r e  d e p o s i t s .  L i k e  Tuscarora  and Rock 

Creek,  t h e  Div ide  a r e a  i s  o v e r l a i n  by a n d e s i t e  t o  r h y o l i t e  f l o w s  and pyroc las -  

t i c s ,  i n c l u d i n g  ashf low t u f f s .  Most of  t h e  v o l c a n i c s  be long  t o  t h e  o l d e r  

(Eocene) sequence of e x t r u s i v e s  (IIope and C o a t s ,  1976).  F a u l t e d  exposures  

of w e s t e r n  f a c i e s  rocks  a r e  p r e s e n t  n e a r  t h e  Div ide  mine and t h r e e  m i l e s  t o  

t h e  s o u t h  when they a r e  i n t r u d e d  by a p a r t i a l l y  concea led ,  g r a n o d i o r i t e  p lu ton ,  

named t h e  M t .  Neva p l u t o n .  The body i s  T e r t i a r y  i n  age  (Coa t s  and McKee, 1972)  

and a l s o  i n t r u d e s  v o l c a n i c s  o f  Eocene age .  

The Div ide  mine workings  c o n s i s t  of  o l d e r  s h a f t s  and a d i t s  which were 

r e c e n t l y  redeveloped by b u l l d o z e d  c u t s  and t r e n c h e s .  The d e p o s i t  i s  hos ted  
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by r h y o l i t i c  ash-flow t u f f s  and minor f lows ,  Xn sone p l a c e s ,  t h e  r h y o l i t e  

d i s p l a y s  c o a r s e r  and more homogeneous t e x t u r e s  p o s s i b l y  i n d i c a t i n g  some of 

t h e  rocks  a r e  hypabyssal  i n  o r i g i n ,  However, 3.n most e x p o s u r e s ,  t h e  v o l c a n i c s  

a r e  l i g h t  g rey  i n  c o l o r ,  f l o w  laminated and c o n t a i n  q u a r t z  and sanad ine  

phenocrys t s  i n  a d d i t i o n  t o  f l a t t e n e d  pumice and a c c i d e n t a l  sedimentary  f r a g -  

ments.  Few maf ic  c r y s t a l s  were  observed.  

The m i n e r a l  d e p o s i t s  a r e  a  s e r i e s  of f i s s u r e  v e i n s ,  stockworks and 

b r e c c i a  zones developed a l o n g  a  s i l i c i f i e d  n o r t h - s t r i k i n g  f a u l t  i n  t h e  

v o l c a n i c s .  Outcrops of s i l i c i f i e d  r h y o l i t e  t u f f  a t  t h e  Ruby c l a i m s ,  j u s t  

s o u t h  of t h e  main Div ide  mine workings ,  d i s p l a y  a f low f o l i a t i o n  (de f ined  

by f l a t t e n e d  pumice) o r i e n t e d  approximately  nor th - sou th  w i t h  a d i p  of 250 E. 

The r o c k s  a r e  c u t  by abundant  v i t r e o u s  g rey  t o  milky w h i t e  f i s s u r e  v e i n s .  

$lost of t h e  v e i n s  s t r i k e  n o r t h  o r  west  and a r e  abour  1" o r  l e s s  i n  width .  

The v e i n s  a r e  banded, have s h a r p  c o n t a c t s  wi th  t h e  v o l c a n i c  h o s t  and show 

open spaced c e n t e r s  and cockscomb s t r u c . t u r e  of t h e  q u a r t z .  The q u a r t z  v e i n s  

observed i n  ou tc rop  c o n t a i n  p y r i t e  and a  few d a r k  l e n s e s  o f  f i n e l y  c r y s t a l l i n e  

s u l f i d e s  n o t  r e a d i l y  i d e n t i f i a b l e  w i t h  t h e  hand lens .  B a r i t e  c r y s t a l s  occur  i n  

gossan cementing a  b r e c c i a  found on t h e  s h a f t  dump (sample 1591B). The 

b r e c c i a  c o n t a i n s  i r o n - s t a i n e d  Fragments of r h y o l i t e  and q u a r t z  v e i n .  

A t  t h e  main worlcings of t h e  Divide  Mine, t h e  r o c k s  a r e  more h i g h l y  

a l t e r e d  and b r e c c i a t e d .  Quar tz  is p r e s e n t  a s  s tockworks  and i n  s h e e t e d  v e i n  

sys tems which c u t  t h e  s i l i c i f i e d  v o l c a n i c s .  A wide,  c h a o t i c  (bouldezy) b r e c c i a  

zone i s  exposed i n  t h e  w a l l  of t h e  main t r e n c h .  The zone i s  n o r t h  o r  nor th -  

e a s t - s t r i k i n g .  S i l i c e o u s  b r e c c i a s  s c a t t e r e d  a l o n g  t h e  f l o o r s  of t h e  t r e n c h e s  

c o n t a i n  b o t h  v o l c a n i c  and sedi.mcntary f ragments .  Some of  t h e  b r e c c i a s  show 
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m u l t i p l e  s t a g e  b r e c c i a t i o n  and v e i n i n g ,  Q f t e n ,  open c e n t e r e d ,  druey q u a r t z  

v e i n s  a r e  t h e  l q s t  s t a g e  of v e i n i n g  observed ,  Alsu ,  l a t e - s t a g e  a p l i t i c  d i k e s  

and b a r i t e  v e i n s  i n t r u d e  t h e  b r e c c i a  zonr?, P y r i t e ,  i r o n - o x i d e s  and u n i d e n t i f i e d  

f i n e  s u l f i d e s  a r e  p r e s e n t  i n  the massive  and vuggy q u a r t z  v e i n s  and i n  t h e  f r a g -  

ments and m a t r i x  oE s i l i c e o u s  b r e c c i a s ,  Minor c i n n a b a r  and copper was a l s o  

observed.  

South of the  main workings t h e r e  a r e  s e v e r a l  s h a l l o w  t r e n c h - l i k e  pros- 

p e c t s  developed i n  t h e  a r e a  -occupied hy t h e  M t .  Neva p l u t o n .  S e v e r a l  igneous 

( v o l c a n i c  and i n t r u s i - v e ? )  r o c k  t y p e s  a r e  found i n  t h e  t r e n c h e s ,  most ly  a n d e s i t i c  

i n  composi t ion,  No s i g n i f i c a n t  m i n e r a l i z a t i o n  was o b s e r v e d ,  The p r o s p e c t s  

a r e  most l i k e l y  developed a l o n g  s u r f a c e  shows of p y r i t e  o r  i ron-ox ides .  

Cur ren t  i n t e r e s t  i n  t h e  d i s t r i c t  i s  evidenced b y  r e c e n t  sha l low explora-  

t i o n  of t h e  minera l i zed  a r e a s  and c l a i m  s t a k i n g  w i t h i n  and sur rounding  t h e  

mined a r e a s .  
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EDGEMONT DTSTRICT - 

The Edgemont d i s t r i c t  i s  l o c a t e d  i n  n o r t h e r n  Elko County i n  t h e  c e n t r a l  

p a r t  of t h e  B u l l  Run Mountains.  The d i s t r i c t  encompasses a  narrow a r e a  extend- 

i n g  n o r t h  from B u l l  Run R e s e r v o i r  t o  S i l v e r  Creek Canyon. Most of t h e  major 

mines i n  t h e  d i s t r i c t  l i e  on t h e  r i d g e c r e s t  a r e a  o r  i n  canyons i n c i s e d  on t h e  

west  s l o p e  of t h e  range.  The d i s t r i c t  a d j o i n s  t h e  Aura d i s t r i c t  on t h e  e a s t .  

Because of t h e  many s imilari t ies  between t h e  two d i s t r i c t s ,  t h e  r e a d e r  i s  

r e f e r r e d  t o  t h e  Aura d i s t r i c t  summary f o r  f u r t h e r  i n f o r m a t i o n  on t h e  geology 

and m i n e r a l i z a t i o n  of t h e  B u l l  Run Mountains.  

The g o l d  o r e s  of t h e  Edgemont d i s t r i c t  were d i scovered  i n  t h e  1 8 9 0 ' s ,  

a lmost  t h i r t y  y e a r s  a f t e r  t h e  d i s c o v e r y  of s i l v e r  d e p o s i t s  i n  t h e  Aura d i s t r i c t  

(Granger, 1957) .  Two stamp m i l l s  and c y a n i d a t i o n  p l a n t s  were e r e c t e d  i n  1902 

a t  t h e  most a c t i v e  and p r o d u c t i v e  m i n e s i t e s ,  t h e  B u l l  Run and Lucky G i r l  

Group. More t h a n  42,000 ounces  of go ld  and a lmos t  33,000 ounces of s i l v e r  

were produced between 1900 and 1909 (Granger,  1957).  P roduc t ion  of g o l d ,  

s i l v e r  and minor l e a d ,  copper ,  t u n g s t e n  and antimony has  occurred i n t e r -  

m i t t e n t l y  s i n c e  t h a t  t ime.  

Like  t h e  Aura d i s t r i c t  t o  t h e  e a s t ,  t h e  main mines and m i . l l s i t e s  of t h e  

Edgemont d i s t r i c t  are p a t e n t e d .  Although no a c t i v i t y  o t h e r  t h a n  c l a i m  s t a k i n g  

was observed i n  most of t h e  s o u t h e r n  p a r t  o f  t h e  d i s t r i c t ,  some d r i l l  r o a d s  

( e x p l o r a t i o n  c u t s ? )  were observed n e a r  t h e  p r o s p e c t  l o c a t e d  i n  s e c t i o n s  6 and 

7 ,  T43N, R52E, s o u t h  o f  Dul l  Run Canyon. A d d i t i o n a l  c:xploration c u t s ,  pro- 

bab ly  one t o  t h r e e  y e a r s  o l d ,  e x i s t  a t  s e v e r a l  l o c a l i t i e s  a long  t h e  s l o p e s  of 

White Rock Canyon. Also t h e  wes te rn  p a r t  o f  t h e  d i s t r i c t  has  been t h e  s i t e  of 

e x p l o r a t i o n  and some mining i n  r e c e n t  y e a r s .  



The r o c k s  under ly ing  t h e  Edgemont d i s t r i c t  c o n s i s t  of an  u p f a u l t e d  block 

of Cambrian through Devonian-aged sed iments .  The lower and t h i c k e s t  p a r t  of 

t h e  s e c t i o n  is  dominated by o r t h o q u a r t z i t e s  and pebbly s a n d s t o n e s  o f  t h e  

Cambrian P r o s p e c t  Mountain Q u a r t z i t e .  These r o c k s  a r e  abundant i n  t h e  sou thern  

p a r t  of t h e  d i s t r i c t  where t h e y  form massive ,  jo i .n ted o u t c r o p s  and s c r e e  s lopes .  

P h y l . l i t e s  and l imes tones  o v e r l i e  t h e  q u a r t z i t e s  t o  t h e  n o r t h  and are i n t r u d e d  

by s e v e r a l  s m a l l ,  mid-Jurass ic  s t o c k s .  A 1 1  of t h e  sed iments  a r e  r e g i o n a l l y  

metamorphosed, f o l d e d  and c u t  by high-angle  normal f a u l t s .  South of t h e  

d i s t r i c t ,  Miocene c l n s t i c  r o c k s ,  mos t ly  s h a l e s  and s i l t s t o n e s ,  a r e  domed along 

an a n t i c l i n a l  s t r u c t u r e .  I n  1922 and 1956, pe t ro leum t e s t  w e l l s  were  d r i l l e d  

a long  t h e  crown of t h i s  s t r u c t u r e  i n  t h e  s o u t h e r n  B u l l  Run Basin .  Both w e l l s  

encountered e i t h e r  gas  o r  o i l . ,  b u t  a t  t h a t  t ime  t h e  r e s t r i c t e d  Cenozoic 

r e s e r v o i r  was n o t  deemed worthy of f u r t h e r  e x p l o r a t i o n  (Decker,  1962).  

The main gold-bear ing v e i n  d e p o s i t s  of t h e  Edgemont d i s t r i c t  a r e  des- 

c r i b e d  i n  d e t a i l  by Emmons, 1910. The q u a r t z  v e i n s  a t  t h e  Lucky G i r l  and Bul l  

Run mines a r e  emplaced a l o n g  s h e e t e d  q u a r t z i t e s  and minor p h y l l i t e s  of t h e  

P r o s p e c t  Mountain Q u a r t z i t e .  The milky w h i t e ,  massive  q u a r t z  v e i n s  c r o s s c u t  

t h e  e a s t - s t r i k i n g  beds of t h e  h o s t .  The v e i n  edges  a r e  s h a r p  and c o n r a i n  some 

s e r i c i t e .  The v e i n s  range  i n  wid th  from 2-7' and g e n e r a l l y  s t r i k e  n o r t h e a s t  

w i t h  s o u t h e a s t  d i p s .  They a r e  o x i d i z e d  i n  t h e i r  upper p o r t i o n s  and have been 

mined t o  d e p t h s  of 400' o r  more. T h e i r  s t r i k e  l e n g t h s  ex tend  f o r  s e v e r a l  

thousand f e e t  b u t  a r e  segmented by pos t -minera l  f a u l t s .  Quar tz  composes afmost 

90% of t h e  v e i n s .  The gold  i s  sometimes f r e e  and u s u a l l y  i n t i m a t e l y  a s s o c i a t e d  

w i t h  g a l e n a ,  p y r i t e ,  a r s e n o p y r i t e ,  and occas . lonal ly  i ron-ox ides .  The s i l v e r  

v a l u e s  a r e  u s u a l l y  mrich l e s s  than t h e  g o l d .  l'he v e i n s  may be g e n e t i c a l l y  

r e l a t e d  t o  t h e  White Rock s t o c k  which o u t c r o p s  a  few m i l e s  n o r t h  of t h e  gold  
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l o d e  d e p o s i t s .  

A t  t h e  t ime of our  v i s i t ,  we no ted  t h a t  some f a i r l y  r e c e n t  s u r f a c e  

e x p l o r a t i o n  had been done on p r e v i o u s l y  unmined v e i n  d e p o s i t s  i n  t h e  d i s t r i c t .  

On t h e  Burns Group of c l a i m s ,  a 5-10' wide p y r i t i z e d  and f r a c t u r e d  q u a r t z  v e i n  

i s  exp lored  by t r e n c h i n g  f o r  a lmos t  150'  a l o n g  s t r i k e ,  The exposed v e i n  

s t r i k e s  N5W, is  s t e e p l y  e a s t  d i p p i n g  and o c c u r s  i n  p h y l l i t i c  sed iments  of t h e  

Ordovician Aura Formation.  The p r o s p e c t  i s  wedged between two d i o r i t i c  s t o c k s  

and a s  a  r e s u l t ,  b o t h  the rmal  and d e f o r m a t i o n a l  ( f o l d i n g )  e f f e c t s  a r e  d i sp layed  

i n  t h e  h o s t  r o c k s .  

I n  a d d i t i o n  t o  gold  and s i l v e r ,  t h e r e  a r c  r e p o r t e d  o c c u r r e n c e s  of uranium, 

an.timony and molybdenum w i t h i n  o r  n e a r  t h e  d i s t r i c t .  The uranium occur rence ,  

named White Rock Canyon P r o s p e c t s ,  i s  l o c a t e d  s o u t h  o f  t h e  White Rock s t o c k  

between Echo and White Rock Canyons. The d e p o s i t  was n o t  v i s i t e d ,  b u t  i s  

d e s c r i b e d  by Gars ide ,  1973. 

Seven t o n s  o f  antimony were produced i n  1940 from t h e  Blue Ribbon mine 

l o c a t e d  i n  t h e  n o r t h e r n  p a r t  o f  t h e  d i s t r i c t  n e a r  Pennys lvan ia  H i l l .  Pods, 

v e i n l e t s  and d i s c r e t e  c r y s t a l s  of s t i b n i t e  occur  i n  q u a r t z  v e i n s  which c u t  

a r g i l l i z e d  b i o t i t e  g r a n i t e  of t h e  S i l v e r  Creelc s t o c k  (Z'awrence, 1963).  

A few m i l e s  n o r t h  of t h e  d i s t r i c q t h e  I n d i a n  Creek p r o s p e c t s  ( s e e  H a t  

Peak 1 5 '  quadrang le  f o r  l o c a t i o n )  a r e  developed a long  molyhdeni te-bear ing 

q u a r t z  s t r i n g e r s  l o c a l i z e d  i n  window exposures  of a l t e r e d  P a l e o z o i c  (? )  s l a t e s .  

The v e i n s  a l s o  c o n t a i n  p y r i t e ,  c h a l c o p y r i t e ,  g a l e n a ,  s p h a l e r i t e  and t h e  r a r e  

m i n e r a l  n i c o l l i t e  (Ni As) ( S c h i l l i n g ,  1968) .  

North of t h e  B u l l  Run and Lucky G i r l  Group of mines t h e  mineralogy of 

t h e  F i s s u r e  v e i n s  i s  markedly d i f f e r e n t .  S c h e e l i t e  and some p o w e l l i t e  occurs  

i n  f a u l t e d  q u a r t z  v e i n s  and gossnn a t  o r  n c a r  t h e  Burns mine l o c a t e d  nor thwest  

of P o r t e r  Peak. The v e i n  m a t e r i a l  w e  c o l l e c t e d  from t h i s  s i t e  c o n t a i n s  p y r i t e ,  
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g a l e n a ,  gossan and d a r k  l e n s e s  of d i s p e r s e d  s u l f i d e s  ( p o s s i b l y  s i l v e r  

c h l o r i d e s ? ) .  When Xamped, s m a l l  f l e c k s  of s c h e e l i t e  and p o w e l l i t e  were ob- 

s e r v e d .  ii minor p roduc t ion  of t u n g s t e n  ( 3  u n i t s  of W03 i n  1953) and a  small 

p roduc t ion  of l e a d  and z i n c  are recorded  f o r  t h e  d e p o s i t  ( S t a g e r ,  i n  p r e s s ) .  

Z inc- r i ch  v e i n s  were mined i n  White Rock Canyon a t  a l o c a t i o n  desc r ibed  

as "a few m i l e s  e a s t  of t h e  White Rock p o s t  o f f i c e . "  T h i s  s i t e  i s  probably 

now known a s  the  Nevada mine ( s e e  B u l l  Run 15'  topograph ic  map). An unpub- 

l i s h e d  r e p o r t  on t h e  d e p o s i t  l i s t s  a s s a y  v a l u e s  of v e i n  samples  which c o n t a i n  

between 3 and 17% z i n c ,  i n  a d d i t i o n  t o  some s i l v e r  and minor gold  and copper 

(unpubl ished r e p o r t  from NBMG Mining D i s t r i c t  F i l e s ,  #44,  Report  on Zinc Mine 

of Nevada Zinc Corpora t ion ,  1942, Elko County, Nevada). The f i s s u r e  v e i n s  

occur  i n  t h e  d i o r i t i c  White Rock s t o c k  n e a r  t h e  c o n t a c t  w i t h  Ordovician 

l imes tones .  

P r e s e n t l y  t h e r e  a r e  no a c t i v e  mines i n  t h e  d i s t r i c t .  Eiowever, dur ing  

1981, smal l - sca le  mining of l e a d  and s i l v e r  was conducted by Duck Val ley  Ltd .  

a t  a l o c a t i o n  which i s  t h e  same a s  o r  n e a r  t o  t h e  Nevada mine d e s c r i b e d  above. 
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ELK0 DISTRICT 

The Elko d i s t r i c t ,  which t a k e s  i t s  name from t h e  town nearby ,  i n c l u d e s  

p o r t i o n s  of t h e  Adobe Range and Elko Mountains which s u r r o u n d  t h e  town. Work- 

i n g s  i n  t h e  d i s t r i c t  a r e  mainly  a s s o c i a t e d  w i t h  t h e  o i l  s h a l e s  t o  t h e  s o u t h  

of town. 

The Eol1owi.ng d e s c r i p t i o n  i s  t a k e n  from Smith (1976) .  

" O i l  s h a l e  and i n t e r b e d d e d  l i g n i t e  were  d i s c o v e r e d  i n  t h e  

Elko Mountains abou t  1870 and were e x p l o r e d  by t h e  C e n t r a l  

P a c i f i c  R a i l r o a d  Co., Sou the rn  P a c i f i c  Co., and o t h e r s  u n t i l  a b o u t  

1920. The o i l  s h a l e s  were developed through i n c l i n e d  s h a f t s  and 

s e v e r a l  thousand f e e t  of d r i f t s .  S e v e r a l  t y p e s  of d i s t i l l a t i o n  

p l a n t s  were t r i e d  d u r i n g  t h e  y e a r s  1914 t o  1920.  S h a l e  o i l  va lued  

a t  $1,920 was produced d u r i n g  1917 and 1918, and abou t  15,000 g a l  

was produced i n  a n  e x p e r i m e n t a l  p l a n t  i n  1919. L i g n i t e  was p ros -  

p e c t e d  i n  numerous p i t s  and s h a f t s  i n  hope of o b t a i n i n g  good 

f u e l  f o r  locomot ive  and domes t i c  u s e  b u t  w i t h o u t  s u c c e s s .  Con- 

g lomera te  was q u a r r i e d  i n  t h e  Elko H i l l s  2% m i l e s  s o u t h  of Elko 

from t h e  Diamond Peak Format ion f o r  u s e  as b u i l d i n g  s t o n e  p r i o r  

t o  1923 (Winchester ,  1923,  p. 9 3 ) .  A copper  p r o s p e c t  about  5 m i l e s  

n o r t h  of Elko was e x p l o r e d  by t r e n c h i n g  d u r i n g  1957. (This  p r o s p e c t  

could  n o t  b e  l o c a t e d  i n  1982) .  A d d i t i o n a l l y ,  p h o s p h o r i t e  d e p o s i t s  

were  no ted  (Ke tner ,  1970, p .  B108) i n  t h e  s o u t h e r n  Adobe ~ a n g e . "  

The o i l  s h a l e  d e p o s i t s  o f  t h e  Eocene Elko Format ion a r e  w e l l  d e s c r i b e d  i n  

s e v e r a l  r e p o r t s ,  t h e  most r e c e n t  b e i n g  Moore and o t h e r s  (1983).  They e s t i m a t e  
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t h a t  t h e  t o t a l  in -p lace  s h a l e  o i l  i s  600 m i l l i o n  b q r r e l s .  Of t h i s  t o t a l ,  

228 m i l l i o n  b a r r e l s  a r e  from beds  t h a t  ave rage  a t  l e a s t  15  ga l , / ton  over  a  

IS-foot t h i c k n e s s ;  t h e  remaining 373 m i l l i o n  b a r r e l s  r e p r e s e n t  low-grade 

s h a l e  t h a t  a v e r a g e s  o n l y  5 g a l l t o n  o v e r  a t h i c k n e s s  o f  260-280 f e e t .  

The oil. s h a l e s  of t h e  E lko  Format ion could  be  pet roleurn  s o u r c e  rocks  

i f  b u r i e d  d e e p l y  enough i n  t h e  s u r r o u n d i n g  v a l l e y s  t o  g e n e r a t e  o i l .  An 

o i l  w e l l  was d r i l l e d  n e a r  Elko by Ladd Pe t ro leum Corp.  i n  1976, b u t  no o i l  

shows were r e p o r t e d  (Gars ide  and o t h e r s ,  1977) .  

Elko Hot S p r i n g s  and t h e  a d j a c e n t  Hot Hole a r e a  sou thwes t  o f  t h e  town 

of Elko have a  long  h i s t o r y  of  u s e  f o r  s p a s ,  s p a c e  h e a t i n g ,  and o t h e r  low- 

t empera tu re  u s e s  (Gars ide  and S c h i l l i n g ,  1979).  R e c e n t l y ,  t h e  Elko Heat Co. 

began supp ly ing  h e a t  t o  a  l a u n d r y ,  bank and h o t e l  i n  downtown Elko.  The 80°C 

wate r  i s  s u p p l i e d  by a  geo the rmal  w e l l  1 km wes t  of downtown Elko (Gars ide ,  

1983) .  Other  geothermal  h c a t i n g  cus tomers  may b e  added t o  t h e  sys tem i n  t h e  

f u t u r e .  
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GANCE CREEK AREA - -- 

Gance Greek i s  l o c a t e d  on t h e  e a s t  s i d e  of t h e  Independence Range about  

40 m i l e s  n o r t h  of Kllco v i a  t h e  Mountain C i t y  I-lwy. The a r e a  i s  a c t u a l l y  w i t h i n  

the boundr ies  of t h e  Burns Basin  d i s t r i c t  b u t , f o r  s i m p l i c i t y ,  i s  regarded a s  a  

s e p a r a t e  a r e a  of mining a c t i v i t y .  R few mines and p r o s p e c t s  a r e  s c a t t e r e d  

w i t h i n  and a d j a c e n t  t o  t h e  Gance Creek d r a i n a g e .  The a r e a  l i e s  w i t h i n  t h e  

Humboldt N a t i o n a l  F o r e s t .  

The rocks  exposed a l o n g  Cance Creek a r e  p redomina te ly  s i l i c e o u s ,  wes te rn  

f a c i e s  sed iments .  The sed iments  c o n s i s t  of i n t e r b e d d e d  a r g i l l i t e s ,  s i l t s t o n e s ,  

s h a l e s ,  c h e r t s  and mudstones.  Above t h e  c r e e k  bed t o  t h e  n o r t h  and w e s t ,  s i l t s t o n e s  

and c a l c a r e o u s  r o c k s  of t h e  Rober t s  Mountains and IIanson Creek Formations a r e  

exposed i n  windows w i t h i n  t h e  upper p l a t e  sequence.  A n o r t h - t r e n d i n g  range f r o n t  

f a u l t  runs  a long  t h e  b a s e  of t h e  range j u s t  west  of S a v a l  Ranch. E a s t  of t h e  

f a u l t  t h e  v a l l e y  i s  u n d e r l a i n  by r h y o l i t i c  t u f f s  and f l o w s ,  t u f f a c e o u s  sediments  

and c o a r s e  c l a s t i c  u n i t s  a l l  of T e r t i a r y  age .  

Recent a c t i v i t y  i n  t h e  Gance Creek a r e a  i s  r e l a t e d  t o  e x p l o r a t i o n  f o r  gold  

and b a r i t e .  The window a r e a s  i n  upper p l a t e  rocks  n e a r  t h e  r i d g e c r e s t  a r e  covered 

by F r e e p o r t  E x p l o r a t i o n  C o t s  e x t e n s i v e  C a l  group c l a i m  b lock .  The c la ims are 

t h e  s i t e  of r e c e n t  e x p l o r a t o r y  d r i l l i n g  r e s u l t i n g  from F r e e p o r t s  cont inued 

s e a r c h  f o r  a r e a s  of d i s s e m i n a t e d  go ld  n ~ i n e r a l i z a t i o n  l i k e  t h a t  c u r r e n t l y  being 

mined a t  t h e i r  B e l l  Mine l o c a t e d  abou t  5 m i l e s  t o  t h e  n o r t h  ( s e e  Burns Basin 

d i s t r i c t ) .  

Within  Gance Creck t h e r e  a r e  e x p l o r a t i o n  c u t s  and p r o s p e c t s  developed i n  a r e a s  

of b a r i t e  m i n e r a l i z a t i o n .  The b e s t  developed b a r i t e  p r o p e r t y  i n  t h e  d i s t r i c t  i s  

t h e  P i e  Creek Mine l o c a t e d  on t h e  d i v i d e  between P i e  and Warm Creek about  1 m i l e  
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sou thwes t  of Gance Creek. A t  t h i s  p r o p e r t y ,  two s m a l l  open p i t s  e x p l o r e  b a r i t e -  

r i c h  i n t e r v a l s  w i t h i n  a r g i l l i t e s ,  s i l t s t o n e s  and s h a l e s  of  the Ordov ic ian  Valmy 

Format ion (Papke , i n  p r e s s ) .  The p r o p e r t y  was a c t i v e  d u r i n g  a  f i e l d  exam i n  

August ,  1981, b u t  no p r o d u c t i o n  had r e s u l t e d .  

The d e p o s i t  on t h e  Black Beauty c l a i m s  d e s e r v e s  s p e c i a l  mention because  of 

i t s  unique minera logy and o c c u r r e n c e .  The c la ims  a r e  deve loped  by s e v e r a l  t r e n c h e s  

which e x p l o r e  a  bedded-su l f ide  d e p o s i t  h o s t e d  by b l a c k  s h a l e s ,  c h e r t s  and mudstones 

of Ordov ic ian  age .  

Very f i n e - g r a i n e d ,  u n o x i d i z e d  p y r i t e  o c c u r s  I n  l a m i n a t e d  rock  samples w i t h  

do lomi te  and q u a r t z  (yapke , i n  p r e s s ) .  Also ,  p y r i t e  and minor  c h a l c o p y r i t e  

occur  i n  t h i c k  l e n s e s  and masses w i t h i n  q u a r t z ,  b a r i t e  and c a l c i t e  v e i n  m a t e r i a l  

(sample 1607).  Some o f  t h e  r o c k s  found w i t h i n  t h e  t r e n c h e s  c o n t a i n  more than  50% 

s u l f i d e s  p e r  volume. F l u o r i t e  v e i n  and antimony o x i d e s  a r e  a s s o c i a t e d  w i t h  t h e  

s u l f i d e - b e a r i n g  v e i n  m a t e r i a l .  According t o  L'apke (In p r e s s )  t h e  bedded- 

I 

s u l f i d e  zones ,  which occur  as "conformable bod ies  w i t h i n  t h e  c h e r t s :  a r e  r a r e l y  

found w i t h i n  s i l i c e o u s  f a c i e s  r o c k s  i n  Nevada. S u l p h u r ,  i l m e n i t e  and sphene a r e  

a l s o  r e p o r t e d  f o r  t h e  d e p o s i t .  Analyzed samples c o n t a i n  a s  much a s  1.0 t o  1.25% 

t i t a n i u m  d i o x i d e  (Beal ,  1 9 6 3 ) .  A s m a l l  tonnage of  s u l f i d e - r i c h  m a t e r i a l  was 

produced from t h e  d e p o s i t  and used a s  s o i l  a d d i t i v e .  
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GILBERT CANYON AREA 
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The G i l b e r t  Canyon a r e a  i s  w i t h i n  t h e  Murnboldt N a t i o n a l  F o r e s t  on t h e  

west  s l o p e  of t h e  Ruby Mountains about  s e v e n  m i l e s  e a s t  of J i g g s .  

Pegmat i t e s  c o n t a i n i n g  b e r y l  and minor amounts o f  c o l u m b i r e - t a n t a l i t e  

and u r a n i n i t e  occur  i n  t h e  v i c i n i t y  of G i l b e r t  Creek,  McCutcheon Creek and 

t h e  d i v i d e  between t h e  two c r e e k s .  Two of s e v e r a l  p e g m a t i t e  d i k e s ,  one n e a r  

each c r e e k ,  were exp lored  f o r  b e r y l  by s m a l l  p i t s  and t r e n c h e s  p r i o r  t o  1942 

(Smith, 1976) ,  No p r o d u c t i o n  h a s  been r e p o r t e d  from t h e  a r e a .  No r e c e n t  

a c t i v i t y  was noted a t  t h e  t ime of t h e  f i e l d  examina t ion  i n  August, 1982. 

The a r e a  covers  t h e  n o r t h e r n  p o r t i o n  o f  t h e  H a r r i s o n  Pass  i n t r u s i v e  and 

t h e  c o n t a c t  a r e a  between i t  and t h e  o l d e r  g r a n i t e  t o  t h e  n o r t h .  The p e g m a t i t e s  

occur  i n  t h e  Har r i son  P a s s  i n t r u s i v e  and i n  m i g m a t i t e s  which have fazmed a l o n g  

t h e  c o n t a c t  of t h e  two i n t r u s i v e  b o d i e s .  

I n  tile a r e a  of o u r  sample 1579 ,  t h e  p e g m a t i t e  and workings r e l a t e d  t o  i t  

fol lowed a  ~ 7 . 5 ' ~  t r e n d .  I n  t h e  a r e a  between o u r  two sample l o c a t i o n s ,  t h e  

Har r i son  Pass  p l u t o n  graded from g r a n o d i o r i t e ,  q u a r t z  monzonite i n t o  migmat i t e ,  

w i t h  p e g m a t i t i c  zones and q u a r t z  v e i n s .  Huge p e r t h i t i c  f e l d s p a r  weathered ou t  

from t h e  i n t r u s i v e  can be  s e e n  i n  f l o a t .  A t  sample s i t e  1580, pegmat i t e  d i k e s  

c o n t a i n i n g  smoky q u a r t z ,  p e r t h i t i c  f e l d s p a r ,  muscov i te ,  and smal l  t a n t a l i t e  

c r y s t a l s  c u t  a l a r g e  o u t c r o p  of q u a r t z  monzonite.  B e r y l  c r y s t a l s  up t o  & i n c h  

i n  d iamete r  occur  in te rg rown i n  t h e  p e g m a t i t e .  

The G i l b e r t  Canyon a r e a  i s  one of many small b e r y l  occur rences  which seem 

t o  be associ .a ted w i t h  t h e  H a r r i s o n  P a s s  s t o c k .  Other  a r e a s  a r e  n e a r  C o r r a l  

Creek t o  t h e  s o u t h ,  i n  Dawley Canyon and Hankins Canyon on t h e  e a s t  s i d e  of t h e  

Ruby Iiauge, and a t  t h e  S t a r  t u n g s t e n  nine i n  H a r r i s o n  P a s s .  



G i l b e r t  Canyon Area,  Page 2 

S e l e c t e d  Refe rences  

Gars ide ,  L .  J .  (1973) R a d i o a c t i v e  m i n e r a l  o c c u r r e n c e s  i n  Nevada: NBMG B u l l  81, 

p .  44. 

Olson,  J. C .  and H i n r i c h s ,  E. N. (1960) Bery l -bear ing  p e g m a t i t e s  i n  t h e  Ruby 

Mountains and o t h e r  a r e a s  i n  Nevada and n o r t h w e s t e r n  Arizona:  i n  Con- 

t r i b u t i o n s  t o  Econ. Geology, USGS B u l l .  1082-D, p .  171. 

Smith,  R .  M.,(1976) Minera l  r e s o u r c e s  of Elko County, Nevada: USES o p e n - f i l e  

r p t .  1976-56, p .  69. 

Wil lden R . ,  Thomas, B. H . ,  and S t e r n ,  T.  W. (1967) Ol igocene  o r  younger t h r u s t  

f a u l t i n g  i n  t h e  Ruby Mountains,  n o r t h e a s t e r n  Nevada, G . S . A .  B u l l e t i n ,  

v. 78, p .  1345-1358. 

Willden,R. and K i s t l e r ,  R .  W. (1969) Geologic  map of t h e  J i g g s  quadrang le ,  Elko 

County, Nevada: USGS GQ 859. 



GOLD BAS IN DISTRICT - - ---- 

The Gold Basin  o r  Rowland mining d i s t r i c t  i s  s i t u a t e d  on BLM land  i n  

ncrxthernmost Elko County. The main workings  i n  t h e  d i s t r i c t  l i e  above t h e  

Bruneau River  n e a r  t h e  town of  Rowland. A few p r o s p e c t s  a r e  l o c a t e d  e a s t  

of Rowland between Tay lo r  Creek and Deep Creek and on t h e  n o r t h  s i d e  of  

Bearpaw Mountain. 

P r o d u c t i o n  of a  " smal l  amount of  gold"  i n  a d d i t i o n  t o  some s i l v e r  

and copper a r e  c r e d i t e d  t o  t h e  d i s t r i c t .  Most of t h e  p r o d u c t i o n  came from 

t h e  Bruneau mine, t h e  b e s t  developed mine i n  t h e  d i s t r i c t .  A stamp and 

amalgamation m i l l  was c o n s t r u c t e d  i n  1927 a t  Rowland t o  p r o c e s s  o r e  from t h i s  

mine. Three  y e a r s  l a t e r  a  c y a n i d e  annex was added (Smith and S toddard ,  1932) .  

Some p l a c e r  work was done i n  t h e  e a r l y  y e a r s  a l o n g  p a r t s  o f  t h e  Bruneau River  

and s m a l l e r  t r i b u t a r i e s .  P r o d u c t i o n  f rom t h e s e  d e p o s i t s  was a p p a r e n t l y  i n s i g -  

n i f i c a n t  (Vanderburg, 1936).  

The geology of t h e  r e g i o n  i s  m o d e r a t e l y  complex. The o l d e s t  and b e s t  

m i n e r a l i z e d  r o c k s  a r e  P a l e o z o i c  s e d i m e n t s .  The sed iments  have undergone a t  l e a s t  

t h r e e  p e r i o d s  of  de fo rmat ion  and a r e  therefore f o l d e d ,  f a u l t e d  and,  i n  s e v e r a l  

l o c a t i o n s ,  t h r u s t e d .  (Bushne l l ,  1967) .  The l a c k  of f o s s i l s  and compl icated 

s t r u c t u r a l  h i s t o r y  of  t h e  a r e a  make c o r r e l a t i o n s  w i t h  known s t r a t i g r a p h y  d i f f i -  

c u l t .  I n  a d d i t i o n ,  t h e  sed iments  d i s p l a y  a n  e a r l y ,  low-grade r e g i o n a l  meta- 

morphism which i s  l o c a l l y  o v e r p r j n t e d  by c o n t a c t  e f f e c t s  produced by t h e  i n t r u -  

s i o n  of t h e  mide- la te  C r e t a c e o u s  Deep Creelc s t o c k .  The basement geology of t h e  

a r e a  i s  f u r t h e r  obscured by d e p o s i t s  of r e c e n t  p y r o c l a s t i c  f lows  e r u p t e d  d u r i n g  

the  T e r t i a r y .  
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According t o  l i t e r a t u r e  s o u r c e s ,  t h e  go ld  i s  l o c a l i z e d  i n  q u a r t z  

v e i n s  and f i s s u r e  f i l l i n g s  which commonly occupy secondary  f r a c t u r e s  o r  f a u l t s  

developed i n  t h e  upper P a l e o z o i c  sed iments .  The h o s t  sed iments  c o n s i s t  of 

a r g i l l a c e o u s  r o c k s  and i n t e r b e d d e d  s h a l e s ,  l i m e s t o n e s  and q u a r t z i t e s .  

The Bruneau mine was v i s i t e d  i n  J u n e ,  1932 and l a t e r  d e s c r i b e d  i n  an 

unpublished r e p o r t  by Smith and S toddard ,  1932. They d e s c r i b e  t h e  d e p o s i t  a s  

fo l lows  : 

"The v e i n  i s  i n  a  s h e a r  zone i n  P a l e o z o i c  sed imenta ry  r o c k s ,  

h e r e  p r i n c i p a l l y  i n t e r b e d d e d  q u a r t z i t e  and l i m e s t o n e .  The 

s t r i k e  i s  N .  40° W . ,  and d i p  abou t  70' NE,  wid th  abou t  4 f e e t .  

On t h e  s o u t h  s i d e  of t h e  v e i n  t h e  P a l e o z o i c s  d i p  s t e e p l y  t o  

t h e  s o u t h  o r  s t a n d  v e r t i c a l l y .  On t h e  n o r t h  s i d e  t h e y  a r e  

r a t h e r  f l a t ,  i n d i c a t i n g  much movement and a  s t r o n g  f a u l t .  The 

v e i n  m a t e r i a l  and o r e  i s  b r e c c i a t e d , i r o n - s t a i n e d  q u a r t z ,  

s h a l e ,  q u a r t z i t e  and l i m e s t o n e .  The o r e  i s  s a i d  t o  r u n  $8.00 

per  t o n .  

A lower t u n n e l  i s  600 f e e t  v e r t i c a l l y  above t h e  r i v e r  l e v e l ,  

and 900 f e e t  l o n g ,  d r i v e n  on t h e  v e i n .  A n  upper tunnel.,  about 

100 f e e t  above t h e  lower ,  i s  100 f e e t  long.  One s u b s t a n t i a l  

o r e  shoo t  h a s  been s t o p e d  o u t  between t h e s e  t u n n e l s . "  

The r e l n t i v c  u n p r o d u c t i v i t y  of t h c  v e i n  d e p o s i t s  i n  t h e  d i s t r i c t  may be 

exp la ined  by B u s l ~ n e l l ' s  observc-ltion t h a t  t h e  Deep Creek s t o c k  was emplaced a t  

a lower t empera tu re  and c o n t a i n e d  l e s s  f l u i d s  than t h e  Cof feepo t  s t o c k  l o c a t e d  

t o  t h e  s o u t h  ( s e e  Alder d i s t r i c t ) .  Contac t  metamorphism a d j a c e n t  t o  t h e  Deep 

Creek s t o c k  produced h o r n f e l s e s  and marb les ,  b u t  no t a c t i t e  b o d i e s .  
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The Gold C i r c l e  mining d i s t r i c t  i s  l o c a t e d  i n  w e s t e r n  Elko County a t  

t h e  t o w n s i t e  of Midas. Some a u t h o r s  and many Nevadans s imply  r e f e r  t o  t h e  

d i s t r i c t  a s  Elidas. The low r i d g e s  j u s t  e a s t  of Midas a r e  covered by ex ten-  

s i v e  underground and s u r f a c e  workings which a r e  c o n c e n t r a t e d  i n  a  n o r t h w e s t  

t r e n d i n g  b e l t  approx imate ly  4  m i l e s  long  and 1 t o  2 m i l e s  w ide ,  T h i s  b e l t  

of m i n e r a l i z a t i o n  o c c u p i e s  t h e  c e n t r a l  p o r t i o n  of  T39N, R46E. Two mines ,  t h e  

E a s t e r n  S t a r  and Red Arrow, a r e  l o c a t e d  o u t s i d e  o f  t h e  main d i s t r i c t  about  3  

m i l e s  t o  t h e  n o r t h e a s t  of  t h e  town of I f idas .  

In  terms of t h e  t o t a l  q u a n t i t y  of s i l v e r  and g o l d  produced p r i o r  t o  1949, 

Gold C i r c l e  r a n k s  t h i r d  i n  Elko County, ou t ranked  o n l y  by t h e  Tuscarora ,  

J a r b i d g e  and Aura d i s t r i c t s  (Granger ,  1957).  Between 1950 and 1965, e x i s t i n g  

s toc lcp i l e s  and dumps were reworked and c o n t r i b u t e d  a n  a d d i t i o n a l  242 o z .  g o l d ,  

4,484 o z .  s i l v e r  and some copper  and z i n c  t o  t h e  d i s t r i c t s t  t o t a l  r ecorded  

p roduc t ion  (Smi t t i ,  1976) .  

Small  s c a l e  mining of a  few v e i n  d e p o s i t s  h a s  o c c u r r e d  i n t e r m i t t e n t l y  

s i n c e  t h e  l a s t  a c t u a l  p r o d u c t i o n .  During 1982, t h e  Ripsaw mine,  l o c a t e d  i n  a  

canyon one-half  m i l e  n o r t h e a s t  of Midas, was an  a c t i v e  open-pi t  go ld  o p e r a t i o n  

employing 4  pe r sons .  However, when we v i - s i t e d  t h e  d i s t r i c t  i n  t h e  summer of 

1982, most of t h e  mines were i n a c t i v e .  N e v e r t h e l e s s ,  many o f  t h e  p r o p e r t i e s  

a r e  covered by v a l i d  c l a i m s .  Recent a s sessment  work h a s  been  done on s e v e r a l  

of t h e  c l a i m s  and a  fcw dumps show ev idence  of r e c e n t  samplixlg. 

The gcology and o r e  d e p o s i t s  of the  Gold C i r c l e  d i s t r i c t  a r e  w e l l  des-  

c r i b e d  by Emnlons, 1910, R o t t ,  1930 and Smith 1976. The d i s t r i c t  is  e n t i r e l y  

u n d e r l a i n  by T e r t i a r y  v o l c a n i c s .  R o t t ,  1930, r e c o g n i z e d  t h r e e  s t r a t i g r a p h i c  
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d i v i s i o n s  i n  t h e  main p a r t  of t h e  d i s t r i c t .  From o l d e s t  t o  younges t ,  t h e s e  

u n i t s  a r e  p r e - a n d e s i t e  r h y o l i t e s ,  a n d e s i t e s  and p o s t - a n d e s i t e  r h y o l i t e s ,  A l l  

t h e  u n i t s  a r e  a l t e r e d  o r  m i n e r a l i z e d ,  f a u l t e d  and i n t r u d e d  by d i k e s .  The 

r h y o l i t e s  a r e  t h e  most dominant l i t h o l o g y  i n  t h e  d i s t r i c t .  They c o n s i s t  of 

f lows ,  i g n i i n b r i t e s  and p y r o c l a s t i c s  i n t e r b e d d e d  w i t h  minor t u f f a c e o u s  s e d i -  

ments and c l a s t i c  rocks .  Throughout much of  t h e  d i s t r i c t ,  t h e  r h y o l i t e s  h o s t  

t h e  m a j o r i t y  of v e i n  d e p o s i t s ,  b u t  because  of e x t e n s i v e  a l t e r a t i o n  a t  t h e  

m i n e s i t e s  i t  i s  ex t remely  d i f f i c u l t  t o  d i s t i n g u i s h  between t h e  p r e  and post -  

a r ides i t e  r h y o l i t e s  i n  t h e  f i e l d .  F e l s i c  and maf ic  d i k e s  i n t r u d e  f a u l t  zones 

w i t h i n  and n e a r  the  m i n e r a l i z e d  a r e a s .  Some of t h e  d i k e s  are a l t e r e d  o r  

p y r i t i z e d  and a r e  p robab ly ,  i n  some way, a s s o c i a t e d  w i t h  t h e  p r o c e s s  of minera l i -  

z a t  i o n .  

The T e r t i a r y  v o l c a ~ l i c  group d e s c r i b e d  above is  unconformably o v e r l a i n  

by u n a l t e r e d  and unminera l i zed  r h y o l i t i c  welded t u f f s  (Cougar P o i n t  T u f f )  

d a t e d  a t  1 2 . 2  m.y. (Rober t s ,  - e t  -- a l ,  1 9 7 1 ) .  These r o c k s  a r e  l i t t l e  d i s t u r b e d  

by f  a u l  ti-ng . 
The i n d i v i d u a l  o r e  d e p o s i t s  of t h e  c e n t r a l  d i s t r i c t  d i s p l a y  s i m i l a r i t i e s  

i n  t h e i r  miner:alogy and occur rence .  I n  most c a s e s ,  a d j a c e n t  mines e x p l o r e  

s e p a r a t e  p o r t i o n s  of t h e  same v e i n  a l o n g  s t r i k e .  R o t t , 1 9 3 1 ,  d e s c r i b e s  f i v e  

o r  more of t h e s e  e x t e n s i v e  v e i n  sys tems and t h e i r  r e l a t e d  o r e  s h o o t s .  

The v e i n s  t y p i c a l l y  f i l l  s h e e t e d ,  s h a t t e r e d ,  o r  b r e c c i a t e d  zones developed 

a long  f a u l t s .  The m i n e r a l i z e d  s t r u c t u r e s  g e n e r a l l y  have s t r i k e s  which range 

from N l O W  through N40E and a r e  s t e e p l y  i n c l i n e d  o r  v e r t i c a l .  I n  g e n e r a l ,  t h e  

zones a r e  exp lored  f o r  w i d t h s  of 10'  o r  l e s s .  The f a u l t s  o f t e n  form r h y o l i t e -  

a n d e s i t e  c o n t a c t s  and a r e  avenues  f o r  i n t r u s i v e  d i k e s .  
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R o t t ,  1930, s t a t e s  " t h e  v e i n s  were formed a long  open f i s s u r e s  o r  zones 

of b r e c c i a t i o n  which e x i s t e d  d u r i n g  t h e  p e r i o d  of m i n e r a l i z a t i o n , "  Milky 

w h i t e  t o  g l a s s y  g rey  q u a r t z  is t h e  main c o n s t i t u e n t  o f  t h e  v e i n s ,  a l t h o u g h  

c a l c i t e ,  a d u l a r i a  and r a r e l y  c h l o r i t e  a l s o  o c c u r  ( R o t t ,  1931) ,  The q u a r t z  

o f t e n  h a s  a sugary  appearance .  I n  o u t c r o p ,  t h e  f i s s u r e  v e i n s  have s h a r p  

c o n t a c t s  w i t h  t h e  a l t e r e d  w a l l r o c k s ,  a r e  t y p i c a l l y  open-centered,  and d i s p l a y  

cockscomb o r  r i b b o n  s t r u c t u r e  of t h e  q u a r t z .  S i l i c e o u s  b r e c c i a s  are a l s o  

common, The b r e c c i a s  c o n t a i n  f ragments  o f  a l t e r e d  v o l c a n i c  rock ,  p y r i t i z e d  

q u a r t z  v e i n  and gossan.  They a r e  cemented by c h a l c e d o n i c  o r  p r i s m a t i c  q u a r t z ,  

which o f t e n  e n c r u s t s  f ragments .  S e v e r a l  g e n e r a t i o n s  of b r e c c i a t i o n  and vein-  

i n g  a r e  e v i d e n t ,  i n d i c a t i n g  r e p e a t e d  p e r i o d s  o f  movement and s i l i c i f i c a t i o n  

a long  t h e  f a u l t  zones.  A l t e r e d  w a l l r o c k  and v e i n  material c o l l e c t e d  from t h e  

dumps c o n t a i n e d  s p a r s e  t o  moderate  amounts of p y r i t e ,  some a r s e n o p y r i t e ,  gossan 

and i ron-ox ides .  

A l t e r a t i o n  of t h e  w a l l r o c k s  a t  t h e  m i n e s i t e  i s  i n t e n s e  and o f t e n  t r a c e -  

a b l e  a l o n g  s t r i k e  f o r  s e v e r a l  thousand f e e t .  The v e r t i c a l  e x t e n t  o f  t h e  v e i n s  

r e a c h  up t o  550' (Buchanan, 1931) .  Immediately a d j a c e n t  t o  t h e  v e i n s ,  t h e  rocks  

a r e  s t r o n g l y  s i l i c i f i e d ,  a r g i l l i z e d  o r  s e r i c i t i z e d  and show abundant p y r i t e  o r  

i ron-ox ides .  F ine  s tockworks  of v i t r e o u s  g r e y  q u a r t z  ex tend  outward f rom t h e  

main v e i n s  i n t o  t h e  b leached  and s i l i c i f i e d  w a l l r o c k .  The r o c k s  exposed i n  

t h e  s t e e p - s i d e d  w a l l s  o f  t h e  s t o p e s  a r e  g e n e r a l l y  h i g h l y  f r a c t u r e d  b u t  uncaved. 

O c c a s i o n a l l y  t h e  r h y o l i t e  i s  k a o l i n i z e d  t o  s o f t ,  f r i a b l e  masses. Away from 

t h e  v e i n s  a l t e r a t i o n  d e c r e a s e s  r a p i d l y  and t h e  r o c k s  a r e  t y p i c a l l y  p r o p y l i t i z e d  

o r  b leached .  

The v e i n  minera logy ,  a s  d e s c r i b e d  by R o t t ,  1931 and Buchannan, 1981, 

i n c l u d e s  p y r i t e ,  s t ro rneyer i t e  (CuAgS) , n a t i v e  g o l d ,  t e t r a h e d r i t e ,  a r g e n t i t e ,  
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n a t i v e  s i l v e r ,  s t e p h a n i t e  (AgSbS), and p o l y b a s i t e  (AgCuSbS), Few m e t a l l i c  

m i n e r a l s  o t h e r  t h a n  p y r i t e  were observed i n  dump samples  Erom t h e  d i s t r i c t ,  

T h i s  may i n d i c a t e  t h a t  t h e  narrow high-grade v e i n  d e p o s i t s  were  e n t i r e l y  mined 

o u t .  Only t h e  m i n e r a l i z e d  b r e c c i a  m a t e r i a l  which i s  of lower  g r a d e  than  the  

y e i n  d e p o s i t s  remains  (Rober t s ,  1971).  

The d e p o s i t s  a t  t h e  E a s t e r n  S t a r  mine and Red Arrow c l a i m s  d e s e r v e  

s p e c i a l  mention a s  t h e s e  d e p o s i t s  d i f f e r  from t h o s e  o f  t h e  c e n t r a l  d i s t r i c t .  

A t  t h e  E a s t e r n  S t a r  mine, a n  o u t c r o p  o f  h i g h l y  s i l i c e o u s ,  hydrothermal 

b r e c c i a  forms a  r e s i s t a n t  knob d i r e c t l y  n o r t h  of t h e  main s h a f t .  The b recc ia  

c o n t a i n s  b o t h  v o l c a n i c  and sed imenta ry  f ragments  suspended i n  an i r o n - r i c h  

m a t r i x  composed of g r e y  s i l i c a  and comminuted r o c k  f ragments .  The sedimentary 

f ragments  c o n s i s t  of f i n e - g r a i n e d  q u a r t z i t e s  and s i l t s t o n e s .  The a g e  and o r i g i n  

of t h e  f ragments  a r e  n o t  known b u t  i t  i s  p o s s i b l e  t h e y  a r e  p r e - T e r t i a r y  i n  age 

and were brought  up Erom d e p t h  a l o n g  t h e  b r e c c i a  zone.  

Numerous n o r t h - s t r i k i n g ,  v e r t i c a l  f i s s u r e  v e i n s  c u t  a c r o s s  t h e  b r e c c i a  

ou tc rop .  The v e i n s  a r e  abou t  1" i n  w i d t h ;  have open c e n t e r s  f i l l e d  w i t h  

p r i s m a t i c  q u a r t z  and d i s p l a y  q u a r t z - s u l f i d e  banding.  The v e i n s  c u t  a c r o s s  

b r e c c i a  f ragments  and a r e  ( themse lves )  c r o s s c u t  by a  network of f i n e  s i l i c e o u s  

Y".einlets. A sample from t h e  dump showed f i n e - g r a i n e d ,  f r e e  go ld  l o c a l l i z e d  

i n  g l a s s y  g r e y  a p h a n i t i c  q u a r t z  d e p o s i t e d  a l o n g  t h e  s e l v a g e  o f  a  l imoni te -  

s t a i n e d ,  banded v e i n .  I n  a d d i t i o n , d a r k  l e n s e s  of s u l f i d e s  d i s p e r s e d  through- 

o u t  t h e  v e i n  may c o n t a i n  abundant s i l v e r ,  a s  n a t i v e  s i l v e r  and t e l l u r i d e s  a r e  

b o t h  r e p o r t e d  t o  o c c u r  a t  t h i s  l o c a t i o n  (unpub. r e p o r t ,  NBMG mining d i s t r i c t  

f i l e s ) ,  S u l f i d e s ,  mos t ly  p y r i t e ,  a r e  d i s s e m i n a t e d  i n  a s i l i c i f i e d ,  d a r k  grey 

s p h e r u l i t i c  r h y o l i t e ,  which is  found i n  abundance a t  t h e  m i n e s i t e .  Black 



carbonaceous  s h a l e s  a r e  exposed a b o u t  f i v e  hundred f e e t  n o r t h  of t h e  mine, 

The Red Arrow c la ims  a r e  l o c a t e d  one m i l e  n o r t h  of t h e  E a s t e r n  S t a r  

mine. R h y o l i t e  f lows and t u f f s  a r e  h o s t  t o  a c i n n a b a r - b e a r i n g  v e i n  d e p o s i t  

which o c c u p i e s  a s e t  of n o r t h ,  n o r t h e a s t  and nor thwes t  f r a c t u r e s .  The v e i n s  

a r e  w h i t e  o p a l i n e  q u a r t z  d e p o s i t e d  a s  banded and b o t r y o i d a l  masses a long  t h e  

f r a c t u r e  s u r f a c e s  of t h e  rock .  I n  a d d i t i o n  t o  c i n n a b a r ,  t h e  v e i n s  a l s o  con- 

t a i n  m a r c a s i t e .  Near t h e  v e i n s ,  t h e  h o s t  r o c k s  a r e  s i l i c i f i e d  o r  a l t e r e d  t o  

c l a y s  and i ron-oxides .  Two r e t o r t s  a r e  l o c a t e d  on t h e  p r o p e r t y  b u t  appear  t o  

have had l i t t l e  use .  

An age  d e t e r m i n a t i o n  on v e i n  a d u l a r i a  from t h e  main Gold C i r c l e  d i s t r i c t  

i n d i c a t e s  t h e  m i n e r a l i z a t i o n  took  p l a c e  15.0 m.y.a. ( R o b e r t s ,  e t  a l ,  1971). 
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GOOD HOPE DISTRICT -- 

The Good Hope d i s t r i c t  i s  l o c a t e d  i n  a  remote a r e a  on t h e  nor thwes t  s l o p e  

of t h e  Tuscarora  Mountain Range, n o r t h e r n  Elko County. The I-L Ranch is l o c a t e d  

about s i x  m i l e s  n o r t h  of t h e  d i s t r i c t  and Tuscarora  l i e s  approx imate ly  f i f t e e n  

m i l e s  t o  t h e  s o u t h e a s t .  The d i s t r i c t  i s  bordered  on  t h e  s o u t h  by t h e  Rock Creek 

d i s t r i c t .  

S i l v e r  was produced f rom t h e  v o l c a n i c  h o s t e d  v e i n  d e p o s i t s  i n  t h e  e a r l y  1 8 8 0 ' s  

and a g a i n  i n  1921 (Granger,  1957) .  A t o t a l  of a b o u t  91,000 ounces of s i l v e r  were 

produced. S ince  tonnage amounts were n o t  r ecorded ,  t h e  g rade  o f  t h e  mined o r e  is  

n o t  known. I n  a d d i t i o n  t o  s i l v e r ,  s e v e r a l  thousand pounds of antimony were 

produced i n  1950 (Smith,  1976) .  

There a r e  t h r e e  p r i n c i p a l  mine a r e a s  i n  t h e  d i s t r i c t .  The mines occur  i n  

v a r i o u s  s e c t i o n s  of T41N, R49E i n  t h e  nor thwes t  c o r n e r  of t h e  M t .  B l i t z e n  15 '  

quadrangle .  From wes t  t o  e a s t  t h e  mines a r e  named t h e  Buckeye and Ohio, 

Good Hope and Amazon. The Buckeye and Ohio i s  t h e  b e s t  deve loped  and was t h e  

l a r g e s t  producer  i n  1880 ' s .  A 5-stamp m i l l  was c o n s t r u c t e d  a long  Chino Creek (?)  

t o  p rocess  t h e  s i l v e r  o r e s  from t h i s  mine (Emmons, 1910) .  

A l l  t h r e e  mine l o c a t i o n s  were v i s i t e d  b r i e f l y  d u r i n g  o u r  examinat ion o f  

t h e  d i s t r i c t  i n  August ,  1982. The workings appear  o l d ,  a r e  most ly  slumped o r  caved 

and some a r e  f i l l e d  w i t h  w a t e r .  Emmons, 1910, r e p o r t s  t h e  mines were  i n a c c e s s i b l e  

a t  tile time of h i s  v i s i t  i n  1908. Al t l~ough  most o f  t h e  d i s t r i c t  is covered 

by c u r r e n t  c la ims ,  t h e r e  was no s i g n  of r e c e n t  e x p l o r a t i o n  a c t i v i t y .  Evidence 

of f a i r l y  r e c e n t  s u r f a c e  work,  however, was s e e n  a t  t h e  Buckeye and Ohio mine. 

The geology a t  t h e  m i n e s i t e s  i s  n o t  w e l l  exposed.  The poor exposures  a r e  

due t o  slumping, w e a t h e r i n g  and a l t e r a t i o n  of t h e  w a l l r o c k s .  

The n o r t h e r n  p a r t  of t h e  T u s c a r o r a  Mountain range  is  predominate ly  
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composed of r h y o l i t e  f l o w s ,  a n d e s i t e  f l o w s ,  and ash-f low t u f f s .  P a l e o z o i c  

sediments  a r e  exposed l o c a l l y  i n  windows o r  i n  f a u l t e d  b l o c k s .  At Good Hope, 

t h e r e  a r e  a  few, s m a l l  exposures  o f  s i l i c e o u s ,  w e s t e r n - f a c i e s  rocks  local ized 

i n  t h e  n o r t h - c e n t r a l  p a r t  of t h e  d i s t r i c t .  The r o c k s  a r e  mainly q u a r t z i t e s  of 

t h e  Ordovician Valmy Format ion.  (Smith,  1976) .  

A l a r g e  p o r t i o n  o f  t h e  d i s t r i c t  is covered by a sequence of Eocene (?) 

v o l c a n i c  rocks  composed of r h y o l i t e  t o  d a c i t e  i g n i m b r i t e s  and a n d e s i t e  f lows 

and p y r o c l a s t i c  rocks  (Hope and Coa t s ,  1976) .  These u n i t s  a r e  o v e r l a i n  by 

younger Oligocene e q u i v a l e n t s ,  which a r e  b e s t  p r e s e r v e d  i n  s c a t t e r e d  e r o s i o n a l  

remnants l y i n g  o u t s i d e  t h e  main d i s t r i c t .  According t o  Knox, 1970 , t h e  

c o n t a c t  between t h e  younger and o l d e r  v o l c a n i c  packages  i s  a n  unconformity.  

Younger b a s a l t s  (104-0.5 - my) f l a n k  t h e  r a n g e  t o  t h e  nor th . (Hope and Coa t s ,  1976).  

M i n e r a l i z a t i o n  i n  t h e  d i s t r i c t  i s  a p p a r e n t l y  h o s t e d  o n l y  by o l d e r  (Eocene) 

dense ly  welded,  r h y o l i t i c  ash-flow t u f f s  which a r e  c u t  by a n d e s i t i c  d i k e s  

(Knox, 1983) .  The o r e  m i n e r a l s  occur  i n  narrow q u a r t z  v e i n s  and gangue l o c a l i z e d  

a long  n o r t h  t o  nor theas t  - s t r i k i n g ,  h igh-ang le  f a u l t s .  The zones are sheeted-and 

c o n t a i n  a l t e r e d  and m i n e r a l i z e d  w a l l r o c k  f ragments  (Emmons, 1910).  T h e  v e i n s  

r e p o r t e d l y  c o n t a i n  d a r k  ruby s i l v e r ,  p y r a r g y r i t e ,  f r e i b e r g i t e  ( a r g e n t i f e r o u s  

t e t r a h e d r i t e ) ,  a r s e n o p y r i t e  and s t i b n i t e  (Lawrence, 1963; Emmons, 1910) .  Dump 

samples c o l l e c t e d  from t h e  d i s t r i c t  c o n s i s t  o f  s h e a r e d  milky w h i t e  t o  v i t r e o u s  

grey,vuggy q u a r t z  v e i n  and b l e a c h e d ,  s i l i c i f i e d  and s e r i c i t i z e d  w a l l r o c k .  The 

samples c o n t a i n  abundant unoxid ized  p y r i t e  and a r e  coa ted  by red  and g reen-  

co lo red  o x i d e s  p o s s i b l y  d e r i v e d  from i r o n ,  a r s e n i c  o r  antimony m i n e r a l s .  Some 

of t h e  samples  a r e  s o  r i c h  i n  p y r i t e  they  s m e l l  of s u l f u r .  C l o t s  of u n i d e n t i f i e d  

f ine -gra ined  m e t a l l i c  menera l s  were u n i d e n t i f i e d  i n  hand sample b u t  a r e  probably 

s i l v e r  o r  antimony s u l f i d e s .  



3 .  

The s i l v e r  and antimony b e a r i n g  v e i n s  of t h e  Buckeye and Ohio Mine a r e  

d e s c r i b e d  by Lawrence, 1963 and Emmons, 1910. Lawrence e r r o n e o u s l y  named t h e  

mine t h e  Good Hope b u t  g i v e s  a l o c a t i o n  and d e s c r i p t i o n  which f i t s  t h e  Buckeye 

and Ohio. Q u a r t z  v e i n s  were d e p o s i t e d  a l o n g  two c r o s s - c u t t i n g  f a u l t s .  Antimony 

ox ides  o c c u r  i n  t h e  n o r t h e a s t  c r o s s  s t r u c t u r e  and p o d s ,  v e i n l e t s  and c r y s t a l s  

of s t i b n i t e  a s s o c i a t e d  w i t h  w h i t e  and ye l low antimony o x i d e s  o c c u r  i n  t h e  main 

n o r t h - n o r t h e a s t - s t r i k i n g  f a u l t  zone. The o re -bear ing  p o r t i o n  of t h e  main v e i n  

is  about  a  f o o t  i n  w i d t h  (Emmons, 1910) .  Vein m a t e r i a l  c o l l e c t e d  from t h e  

dump c o n t a i n s  abundant p r i s m a t i c  and twinned c r y s t a l s  of a r s e n o p y r i t e .  

Although t h e  geology a t  t h e  Good Hope mine is p o o r l y  exposed,  r h p l i t e  

n o r t h  of t h e  mine and a n d e s i t e  t o  t h e  s o u t h  a r e  n o t a b l y  b l e a c h e d ,  s i l i c i f i e d  

and i r o n - s t a i n e d .  The main s h a f t  i s  sunk on a n o r t h e a s t - s t r i k i n g ,  northwest-  

d ipp ing  s h e a r  zone which i s  h i g h l y  i r o n - s t a i n e d .  One h a l f  t o  1" wide,  east-west  

s t r i k i n g  q u a r t z  v e i n s  c u t  t h e  a l t e r e d  a n d e s i t e s .  These v e i n s  are p o s s i b l y  post -  

m i n e r a l  a s  i n d i c a t e d  by t h e i r  compact, sugary  appearance (which d i f f e r s  from t h e  

more v i t r e o u s  v e i n  m a t e r i a l  found on t h e  dump), c r o s s - c u t t i n g  o r i e n t a t i o n  and 

l a c k  of obv ious  m i n e r a l i z a t i o n .  

The workings  a t  t h e  Amazon mine a r e  bad ly  slumped and wea thered .  

A r g i l l i z e d  and s e r i c i t i z e d  r h y o l i t e  t u f f  is  t h e  predominant r o c k  t y p e  i n  t h e  

mine a r e a .  The workings a r e  o r i e n t e d  a l o n g  a  n o r t h e a s t - s t r i k i n g  f a u l t  shown on 

t h e  g e o l o g i c  map of Hopes and Coa t s ,  1975. The m i n e s i t e  c o n s i s t ~ o f  s e v e r a l  

p r o s p e c t s .  The n o r t h e a s t e r n  p r o s p e c t  is  developed i n  b l a c k ,  i n d u r a t e d  

( s i l i c i f i e d  ? ) ,  massive ,  carbonaceous  s h a l e  o r  mudstone o f  p r o b a b l e  Pa leozo ic  age. 

The rock  (sample 1598 A) c o n t a i n s  minute  d i s c o n t i n u o u s  q u a r t z  e n c r u s t e d  vugs 

f i l l e d  w i t h  f ine -gra ined  s u l f i d e s .  
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HALLECK DISTRICT 

The H a l l e c k  d i s t r i c t  o f  W h i t e h i l l ,  1875 and Smi th ,  1976 covers  a smal l  area 

a d j a c e n t  t o  S e c r e t  Creek i n  t h e  n o r t h  w e s t e r n  p o r t i o n  o f  t h e  Ruby Mountains and 

t h e  wes t  p o r t i o n  o f  t h e  E a s t  Humboldt Range. Much of  t h e  a r e a  is  under p r i v a t e  

ownership.  

The d i s t r i c t  was f i r s t  o rgan ized  i n  1873 a f t e r  s o l d i e r s  d i scovered  gold and 

s i l v e r - b e a r i n g  "vein" d e p o s i t s  "on t h e  n o r t h w e s t e r n  s l o p e  o f  t h e  Ruby Range, 

about  6 m i l e s  from F o r t  Hal leck"  ( W h i t e h i l l ,  1875).  The d e p o s i t s  a p p a r e n t l y  d i d n ' t  

w a r r e n t  f u r t h e r  development o r  may never  have e x i s t e d  as c u r r e n t l y  t h e  d i s t r i c t  

c o n t a i n s  o n l y  one p a t e n t e d  p l a c e r  mine and a few v e r y  minor  p r o s p e c t s .  The p l a c e r  

mine, named Hawthorne P l a c e r ,  i s  l o c a t e d  i n  t h e  s o u t h  w e s t e r n  E a s t  Humboldt Range 

i n  s e c t i o n s  35 and 36, T35N, R59E. 

The n o r t h e r n  most p a r t  o f  t h e  Ruby Mountains s o u t h  o f  S e c r e t  Creek a r e  

p redomina te ly  u n d e r l a i n  by Precambrian through O r d o v i c i a n  m e t a q u a r t z i t e s  and 

s c h i s t s .  B i o t i t e - q u a r t z  monzonite g n e i s s  of Mesozoic age  e n c i r c l e s  t h e  S e c r e t  

Peak a r e a .  North  of S e c r e t  Creek t h e  r o c k s  c o n s i s t  of M i s s i s s i p p i a n  through 

Permian l i m e s t o n e  conglomerates  and s i l t s t o n e s  o v e r l a i n  o n  t h e  f l a n k s  of t h e  

range by T e r t i a r y  sed imenta ry  and v o l c a n i c  r o c k s .  The r o c k s  i n  b o t h  a r e a s  a r e  

complexly deformed a long  numerous high-angle  and low-angle f a u l t s .  

S e v e r a l  a r e a s  w i t h i n  t h e  H a l l e c k  d i s t r i c t  were examined f o r  s i g n s  of p a s t  o r  

p r e s e n t  mining a c t i v i t y .  L o c a t i o n s  of mine a r e a s  c i t e d  i n  C R I B  ( s e e  mining d i s t r i c t  

f o l d e r  f o r  H a l l e c k  d i s t r i c t )  and t h e  one o r  two a c t i v e  c l a i m s  i n  t h e  a r e a  were 

b r i e f l y  examined. No s i g n  o f  any mining a c t i v i t y  was n o t e d  i n  any of t h e  a r e a s  

excep t  f o r  two sha l low p r o s p e c t s  l o c a t e d  i n  s e c t i o n s  30 and  31, T35N, R60E about  

1 m i l e  n o r t h  of t h e  S e c r e t  P a s s  Hwy. The p r o s p e c t s  a r e  developed a long  a  s i l i c i f i e d  

f a u l t  c o n t a c t  between t h i c k l y  bedded d o l o m i t i c  l i m e s t o n e s  o f  Permian (?)  age and 

c h e r t - q u a r t z i t e  cong lomera tes  of t h e  Diamond Peak Format ion (?) .  C a l c i t e  and 

q u a r t z  v e i n l e t s  c u t  t h e  b leached  l i m e s t o n e  a t  t h e  p r o s p e c t .  Some samples show 
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s l i c k e n s i d e s .  The conglomerate  forms low l e d g e s  d i r e c t l y  n o r t h  o f  t h e  sampled 

p r o s p e c t .  It is h e a v i l y  i r o n - s t a i n e d  and c u t  by f i n e  s i l i c e o u s  v e i n l e t s .  No 

s i g n i f i c a n t  m i n e r a l i z a t i o n  w a s  no ted  i n  e i t h e r  r o c k  t y p e .  
' 
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HICKS DISTRICT 

Informat ion  on t h e  mines and h i s t o r y  of t h e  Hicks d i s t r i c t  is v e r y  s p a r s e .  

It i s  l i k e l y  t h a t  because  of i t 2  small s i z e  and p r o d u c t i o n ,  t h e  d i s t r i c t  never  

achieved d i s t i n c t  r e c o g n i t i o n  and was s imply  regarded  as p a r t  of t h e  proximate  

Mountain C i t y ,  Alder  o r  Gold Basin d i s t r i c t s .  The d i s t r i c t  was probably  

named a f t e r  Hicks Mountain and Hicks Creek,  which a r e  l o c a t e d  a l o n g  i t s  n o r t h e r n  

boundary. The e n t i r e  d i s t r i c t  l i e s  w i t h i n  t h e  Humboldt N a t i o n a l  F o r e s t .  

The e x a c t  l o c a t i o n s  of t h e  mines a r e  n o t  known b u t  most of t h e  mining 

a c t i v i t y  probably  o c c u r r e d  i n  t h e  McDonald Creek a r e a ,  e s p e c i a l l y  on Enr igh t  

H i l l .  Two mines a r e  shown on E n r i g h t  H i l l  on t h e  Wells Z0 s h e e t  (1970) ,  

a l though  none appear  i n  t h a t  a r e a  on t h e  more d a t e d  Mountain C i t y  15' quadrangle  

(1936). S ince  w e  were n o t  a b l e  t o  v i s i t  t h e  p r o p e r t i e s  d u r i n g  t h e  course  of 

t h i s  p r o j e c t ,  n o t h i n g  is  known about  t h e  c u r r e n t  s t a t u s  of t h e  mines.  Smith 

(1976) i n c l u d e s  t h e  S i l v e r  King mine i n  t h e  Hicks  d i s t r i c t .  However, an a c t i v e  

l e a d - s i l v e r  mine named t h e  S i l v e r  King is l o c a t e d  some d i s t a n c e  southwest  of 

Plountain C i t y  (Ungina Wongo 7%' quad) and t h i s  mine is  more a p p r o p r i a t e l y  inc luded  

i n  t h e  Mountain C i t y  d i s t r i c t .  The b e s t  l o c a t e d  mine i n  t h e  d i s t r i c t  is t h e  

McDonnell, o r  McDonald l o d e  and m i l l s i t e .  The m i n t  and mil ls i te  a r e  p a t e n t e d .  

The c l a i m s  a r e  l o c a t e d  on  E n r i g h t  H i l l  i n  s e c t i o n  8, T46N, R55E. A few r e c e n t  

unpatented c la ims  a r e  s c a t t e r e d  throughout  t h e  r e s t  of t h e  d i s t r i c t .  

The d i s t r i c t  produced s m a l l  q u a n t i t i e s  of g o l d ,  s i l v e r ,  l e a d  and z i n c .  

Some copper  was a l s o  produced a s  a  by-product.  

The mines on E n r i g h t  H i l l  a r e  shown on t h e  p r e l i m i n a r y  g e o l o g i c  map of 

Elko County (Ilopc? and C o a t s ,  1976).  S e v c r a l  eas t -wes t  d i r e c t e d  t h r u s t s  a r e  

mapped i n  t h e  a r e a .  The n o r t h e r n  mine, c a l l e d  t h e  S i l v e r  King by Smith (1976), 



2. 

o c c u r s  i n  l imes tones  and c o n g l ~ m e r a t e s  o f  t h e  Miss$,ssippian Banner and 

Nelson Formations.  The s o u t h e r n  mine, named t h e  McDonald, is  l o c a t e d  l e s s  

than one mile  t o  t h e  s o u t h ,  It i s  developed i n  s i l t s t o n e s  and s h a l e s  of 

t h e  M i s s i s s i p p i a n  Chainman s h a l e .  Approximately one m i l e  southwest  of t h e  

mines t h e  sediments  are i n t r u d e d  by a small body of  J u r a s s i c ( ? &  d i o r i t e .  The 

m i n e r a l i z a t i o n  may b e  r e l a t e d  t o  t h e  i n t r u s i v e  body o r  t o  t h e  numerous f a u l t s  

which d i s s e c t  Enr igh t  H i l l .  

A t  t h e  Mendive p r o s p e c t  l o c a t e d  n o r t h  of McDonald Creek,  ye l low antimony 

o x i d e s  r e p o r t e d l y  occur  from t h e  o x i d i z a t i o n  of an t imony-s i lve r  s u l f o s a l t  

(Lawrence, 1963). 
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IS  LAND DISTRICT 

The I s l a n d  Mountain mining d i s t r i c t  i s  l o c a t e d  i n n o r t h e r n n o s t  Elko County. 

It occupies  t h e  s o u t h e a s t  f l a n k  of Tennessee Mountain and the d r y ,  mountainous area. 

s o u t h  of Tennessee Mountain which i n c l u d e s  Cornwall  Mtn., Cornwal l  Basin  and 

Rosebud Mtn. The n o r t h  h a l f  of t h e  d i s t r i c t  is  i n  t h e  N a t i o n a l  F o r e s t ,  t h e  

sou thern  h a l f  is  under  BLM a d m i n i s t r a t i o n .  The d i s t r i c t ' s  p r e s e n t  name i s  

d e r i v e d  from a prominent h i l l  l o c a t e d  a long  i t s  s o u t h e r n  boundry. Var ious  

p o r t i o n s  of t h e  d i s t r i c t  were fo rmer ly  known as t h e  Wyoming, Gold c r e e k  and 

H a r d i s  mining d i s t r i c t s .  

Between 1873, when t h e  f i r s t  p l a c e r  d e p o s i t s  were d i s c o v e r e d ,  and 1900, two 

boomtown s e t t l e m e n t s ,  penrod and Gold Creek,  s p r o u t e d  i n  t h e  s o u t h e r n  p a r t  of 

t h e  d i s t r i c t .  The towns were c r e a t e d  i n  r e s p o n s e  t o  t h e  d i s c o v e r y  and mining 

of prosperous  p l a c e r  d e p o s i t s  l o c a t e d  a l o n g  Gold Creek,  Mammond Canyon, Coleman 

Canyon, Penrod Creek,  Big Ben Creek, Poorman Creek,  M i l l  Creek and M a r t i n  Creek. 

Although t h e  u n a v a i l a b i l i t y  of w a t e r  hampered mining of t h e  p l a c e r s ,  a n  e s t i m a t e d  

40,000 ounces o f  go ld  were recovered by 1901, making i t  one o f  t h e  most s u c c e s s f u l  

p l a c e r  a r e a s  i n  t h e  s t a t e  of Nevada. I n t e r m i t t e n t  mining o f  t h e  d e p o s i t s  

through 1958 produced a n  a d d i t i o n a l  740 o z .  of gold  and 252 oz .  of s i l v e r  

(Smith, 1976). Today, t h e  a r e a  is  b l a n k e t e d  by numerous p a t e n t e d  c l a i m s  and 

mining of t h e  d e p o s i t s  o c c u r s  on a n  o c c a s s i o n a l  b a s i s .  

Replacement and ve in - type  l o d e  depoui  ts, wltich a r e  p robab ly  t h e  s o u r c e  f o r  t h e  

p l a c e r  gold ,  were d i s c o v e r e d  e a r l y  i n  t h e  h i s t o r y  of t h e  d i s t r i c t ,  b u t  n o t  a c t i v e l y  

developed u n t i l  t h e  mid 1900 ' s .  The b e s t  developed mines of t h i s  t y p e  a r e  l o c a t e d  

on t h e  s o u t h e a s t  f l a n k  of Tennessee Ffountain and on Rosebud and Cornwal l  

Mountains. I n  a d d i t i o n  t o  t h e  main mines ,  numerous p r o s p e c t s  and e x p l o r a t i o n  c u t s  

a r e  p r e s e n t  on t h e  h i l l s i d e s  throughout t h e  a r e a .  
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The a rea  underlying the  d i s t r i c t  , a s  napped by Coash (1967 )and Bushnell (1967 1, 

i s  composed of a  h ighly  segmented, commonly f a u l t  juxtaposed s e c t i o n  of lower 

and upper Paleozoic l imes tones  and f i n e  c l a s t i c  sediments .  The sediments a r e  

deformed and ove r l a in  by ex tens ive  T e r t i a r y  r h y o l i t e  flows and t u f f s ,  minor 

a n d e s i t e  flows and s m a l l  pockets of p l ace r  g r a v e l s  and bouldery alluvium. Northeast- 

s t r i k i n g  f a u l t s  cu t  t h e  sediments and vo lcan ic s  and a r e  d i sp l aced  by more recent  

northwest-s t r iking s t r u c t u r e s .  Apparent r ecen t  movement of t h e  no r th  and northwest- 

s t r i k i n g  f a u l t s  i n  i n d i c a t e d  by the  t i l t i n g  of g r a v e l s  a long  one of these  s t r u c t u r e s  

i n  t he  lower Gold Creek dra inage  (Coash, 1967). 

The S t .  Elmo Mine, l oca t ed  on the  no r theas t  f l a n k  of Cornwall Mountain, is 

developed i n  gold and s i l ve r -bea r ing  qua r t z  v e i n  hosted by Cambrian Prospect 

Mountain q u a r t z i t e s .  The v e i n s  axe emplaced along a  nor thwes t -s t r ik ing  f a u l t  

which p a r a l l e l s  one of t h e  younger f a u l t s  mapped i n  the  a r ea .  The source of the 

ve in  i s  n o t  c e r t a i n  s i n c e  the  mine i s  s i t u a t e d  s e v e r a l  m i l e s  from the  nea re s t  

outcropping i n t r u s i v e .  Produc-tion from t h e  mine i s  no t  known. During 1980 and 

1981 t h e  mine was worked on a  sma l l  s c a l e  a s  an underground opera t ion .  

( S c h i l l i n g ,  1980 and 1981). 

Located one mi le  n o r t h  of t h e  S t .  Elmo Mine a r e  t h e  most product ive workings 

i n  t h e  d i s t r i c t ,  the  Rosebud and Diamond J i m  (formerly Mardis) mines. The mines 

explore  f i s s u r e  ve in  and shea r  zone d e p o s i t s  t h a t  conta in  l e a d  and s i l v e r  s u l f i d e s ,  

i n  a d d i t i o n  t o  some copper and gold (Bushnel l ,  1967). A t  t h e  Diamond 3 j m  i i n e ,  

minera l ized  quar tz  gangue f i l l s  a  nor thwes t -s t r ik ing  s t r u c t u r e  about 9 f e e t  wide 

(Bushnell ,  1967). The mine has been product ive i n t e r m i t t e n t l y  s i n c e  1950 and was 

l i s t e d  a s  a smal l  s c a l e ,  open-pit  gold and s i l v e r  ope ra t ion  dur ing  1980 and 1981. 

( S c h i l l i n g ,  1980 and 1981). 

Coash (1967) n o t e s  t h a t  t he  mine ra l i za t ion  found a long  f a u l t  zones i n  the 

d i s t r i c t  is  post-volcanic .  However, the  ve in  depos i t s ,  which usua l ly  occupy f a u l t  



s t r u c t u r e s ,  occur  o n l y  i n  p r e - T e r t i a r y  r o c k s .  These d e p o s l t s  may i n  f a c t  be 

r e l a t e d  t o  a n  e a r l i e r  i n t r u s i v e  e p i s o d e ,  b e i n g  emplaced p r i o r  t o  o r  d u r i n g  

volcanism.  

A smal l  s t o c k  i n t r u d e s  thin-bedded Permian s e d i m e n t s  i n  t h e  wes t -cen t ra l  

p a r t  of  t h e  d i s t r i c t .  T h i s  body i s  l e s s  than  one s q u a r e  m i l e  i n  a r e a  and under- 

l i e s  t h e  r i d g e  between Hammond and Coleman Canyons. Coa t s  (1972) s t a t e s  t h a t  

t h e  i n t r u s i v e  r a n g e s  i n  compos i t ion  from a h o r n b l e n d e - b i o t i t e  d i o r i t e  t o  a  q u a r t z  

monzonite.  The body is  p r o b a b l y  J u r a s s i c  o r  C r e t a c e o u s  i n  age .  The s i l i c e o u s  

sed iments  l y i n g  w i t h i n  one m i l e  o f  t h e  i n t r u s i o n  a r e  h o r n f e l s e d  and show s l i g h t  

e p i d o t i z a t i o n  (Coash, 1967) .  Where t h e  body i n t r u d e s  l i m e s t o n e  beds ,  smal l  

replacement  d e p o s i t s  formed. These  d e p o s i t s  have y i e l d e d  o n l y  s m a l l  amounts of  

g o l d ,  s i l v e r  and copper .  Q u a r t z  v e i n s  a s s o c i a t e d  w i t h  t h i s  body c a r r y  minor 

go ld  and s i l v e r  w i t h  s m a l l e r  amounts of  s t i b n i t e ,  s p h a l e r i t e  and t e t r a h e d r i t e  

(Coats ,  1972) .  

The Cof feepo t  s t o c k  forms t h e  n o r t h e r n  boundary of  t h e  d i s t r i c t  ( s e e  Alder 

d i s t r i c t  f o r  a  d e s c r i p t i o n  o f  t h e  s t o c k ) .  The L i t t l e  J o e  Tungsten mine l i e s  n e a r  

t h e  c o n t a c t  between t h e  s t o c k  and thin-bedded l i m e s t o n e s  and p h y l l i t e s .  Dikes 

and v e i n s  a s s o c i a t e d  w i t h  t h e  s t o c k  o c c u r  i n  t h e  mine a r e a .  S c h e e l i t e  r e p o r t e d l y  

o c c u r s  i n  t a c t i t e  ( a v e r a g i n g  0.11% WO ) ,  i n  c a l c i t e  v e i n s  and i n  q u a r t z  v e i n s .  
3  

The o v e r a l l  g r a d e  and s i z e  o f  t h e  d e p o s i t  i s  l e s s  t h a n  s i m i l a r  d e p o s i t s  l o c a t e d  

t o  t h e  nor thwes t  i n  t h e  A l d e r  d i s t r i c t .  P a s t  p r o d u c t i o n  from t h e  d e p o s i t  t o t a l s  

o n l y  a  few t o n s  of q u a r t z  v e i n  m a t e r i a l  which c o n t a i n e d  3% WOg (Johnson,  1963).  

I n  1941 and 1942,  a  s m a l l  amount of  antimony was produced from t h e  Gr ibb le  

antimony ( S t a r  Meta l )  mine l o c a t e d  on t h e  lower  s o u t h e r n  f l a n k  of Tennessee 

Mountain. Pods of  s t i b n i t e  o c c u r  i n  q u a r t z  v e i n s  which occupy a  n o r t h e a s t -  

s t r i k i n g  b r e c c i a  zone w i t h i n  thin-bedded l i m e s t o n e  and s h a l e  o f  t h e  Pennsylvanian 

Tennessee  Mountain Format ion (Lawrence,  1963) .  The d e p o s i t  i s  a p p a r e n t l y  w i t h i n  
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t h e  c o n t a c t  zone developed a d j a c e n t  t o  t h e  Cof feepo t  s t o c k  as s c h e e l i t e  i s  a l s o  

p r e s e n t ,  o c c u r r i n g  w i t h i n  f a u l t  zones and i n  s t r i n g e r s  of c a l c i t e .  According t o  

Bushne l l  (1967) ,  t h e  o r e  produced from t h i s  mine c o n t a i n e d  0.9-1.5% tungsten,  27% 

antimony and s m a l l  amounts of l e a d  and z i n c .  

North of w i l d  Horse R e s e r v o i r  i n  t h e  southwest  c o r n e r  o f  t h e  d i s t r i c t  a r e  

s e v e r a l  c l a i m s  developed by s h a l l o w  b u l l d o z e r  p i t s  and t r e n c h e s .  The c la ims,  

named Goodluck, Mystery,  Good Morning and Pot  Luck, e x p l o r e  a n  occurrence of 

uranium i n  T e r t i a r y  r h y o l i t e s  and t u f f s  (Gars ide ,  1973) .  
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IVANHOE DISTRICT 

The Ivanhoe d i s t r i c t  i s  l o c a t e d  i n  t h e  B a t t l e  Creek Range, i n  T 37-38N, 

R47-48E about  70 km. n o r t h e a s t  of B a t t l e  Mountain and  20 km. s o u t h e a s t  of Midas. 

The workings i n  t h e  d i s t r i c t ,  which a r e  e n t i r e l y  f o r  m e r c u r y , c o n s i s t  of numerous 

open p i t s ,  t r e n c h e s ,  a d i t s ,  s t o p e s ,  and s h a l l o w  s h a f t s .  

Hercury was d i s c o v e r e d  i n  t h e  Ivanhoe d i s t r i c t  i n  1915; p r o d u c t i o n  was 

i n t e r m i t t e n t  through 1928, and then  c o n t i n u o u s  u n t i l  1947. A few f l a s k s  of mercury 

were produced i n  t h e  l a t e  1950 's  and e a r l y  1960 ' s  (Smith,  1976). B a i l e y  and 

Phoenix (1944, p.  55-63) d e s c r i b e  t h e  geology of  t h e  i n d i v i d u a l  p r o p e r t i e s  and 

t h e i r  p roduc t ion .  P r o d u c t i o n  i s  a l s o  summar ized in  Smith (1976, T a b l e  29). I n  

1982, shal low r o t a r y  d r i l l i n g  f o r  g o l d - s i l v e r  m i n e r a l i z a t i o n  was conducted i n  and 

below b l a n k e t - l i k e  zones o f  s i l i c i f i c a t i o n  ( o p a l i t e )  i n  t h e  s o u t h e r n  p a r t  of t h e  

d i s t r i c t .  A few d r i l l  h o l e s  were a p p a r e n t l y  d r i l l e d  i n  t h i s  s a m e a r e a  i n  1979 a s  

p a r t  of a  uranium e x p l o r a t i o n  e f f o r t .  

The o r e  d e p o s i t s  i n  t h e  Ivanhoe d i s t r i c t  c o n s i s t  o f  c i n n a b a r  d isseminated 

i n  amorphous and c r y p t o c r y s t a l l i n e  s i l i c a  ( o p a l i t e )  o r  c o a t i n g  f r a c t u r e s .  The 

o r e  bod ies  a r e  e i t h e r  f l a t  ( b l a n k e t )  o r  l o c a l i z e d  a l o n g  s t e e p  f a u l t s .  O p a l i t e  

i s  e x t e n s i v e  i n  t h e  area, b u t  o r e  b o d i e s  r e p o r t e d l y  o c c u r  only  i n  o p a l i t e  produced 

by t h e  s i l i c i f i c a t i o n  of t h e  more r h y o l i t i c  of t h e  T e r t i a r y  v o l c a n i c  and 

tu f faceous  r o c k s  which a r e  p r e s e n t  i n  t h e  a r e a .  Only t h e  b l a n k e t  d e p o s i t s  have 

proven commercial a l t h o u g h  some of t h e  s t e e p  d e p o s i t s  have been e x t e n s i v e l y  explored.  

The gangue m i n e r a l s  i n c l u d e  chalcedony,  a l u n i t e ,  m o n t m o r i l l i o n i t e ,  and r a r e l y  

s u l f u r ,  b a r i t e ,  and q u a r t z .  The g rade  o f  t h e  S i l v e r  Cloud d e p o s i t ,  f o r  example, 

averaged abou t  5 l b / t o n  (Smith,  1976).  

The Ivanhoe d e p o s i t s  e x h i b i t  many of  t h e  f e a t u r e s  of o p a l i t e - t y p e  mercury 

d e p o s i t s  a s  d e s c r i b e d  by B a i l e y  and Phoenix (1944, p .  17-21). The a l t e r a t i o n  

assemblage a t  t h i s  type  o f  d e p o s i t  is c h a r a c t e r i z e d  by e x t e n s i v e  s i l i f i c a t i o n  a long  
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f a u l t s  and of f a v o r a b l e  porous  s t r a t a .  A r g i l l i c  a l t e r a t i o n  is  l o c a l l y  p r e s e n t  

below o r  p e r i p h e r a l  t o  a r e a s  o f  s i l i c i f i c a t i o n .  The r o c k s  exposed i n  t h e  Ivanhoe 

d i s t r i c t  c o n s i s t  of T e r t i a r y  r h y o l i t i c  ash-flow t u f f ,  hypabyssa l  i n t r u s i v e  r o c k s ,  

a i r - f a l l  t u f f  and t u f f a c e o u s  l a c u s t r i n e  r o c k s .  The Ivanhoe a r e a  may be  a c a l d e r a ,  

b u t  no d e t a i l e d  mapping of t h e  a r e a  h a s  been done. 

S e v e r a l  of t h e  d e p o s i t s  e x h i b i t  f e a t u r e s  which s u g g e s t  t h a t  t h e  d e p o s i t s  were  

formed a t  q u i t e  s h a l l o w  d e p t h s .  S i l i c e o u s  s p r i n g  s i n t e r  was recognized  a t  a 

l o c a l i t y  n e a r  t h e  Old Timer Mine; p r o b a b l e  subaqueous o p a l i t e  and c i n a b a r  d e p o s i t i o n a n  

hydrothermal  b r e c c i a t i o n  w a s  no ted  a t  t h e  Rimrock Mine. Also ,  t h e  b l a n k e t  d e p o s i t  

a t  t h e  S i l v e r  Cloud Mine is b e l i e v e d  t o  be  t h e  r e s u l t  of h o t  s p r i n g  a c t i v i t y  i n  

a l a c u s t r i n e  environment.  T h i s  i s  sugges ted  by t h e  e v e n , g e n t l y  s l o p i n g  bedding 

of t h e  v o l c a n i c s  and t h e  p r e s e n c e  of ye l low c o a t i n g s  of mercury c h l o r i d e  which 

occur  w i t h  c i n n a b a r  and metac innabar .  

The age  of t h e  h o s t  r o c k s  i n  t h e I v a n h o e  d i s t r i c t  i s  n o t  known; t h e y  may b e  

e q u i v a l e n t  t o  14 m.y. r h y o l i t i c  rocks  which a r e  d a t e d  i n  n o r t h e r n  Lander County 

about  40 km. t o  t h e  sou thwes t  (McKee and Si lberman,  1970).  Miocene v e r t e b r a t e  remains 

a r e  r e p o r t e d  from a u n i t  which is  probab ly  e q u i v a l e n t  t o  t h e  s y n g e n e t i c a l l y  

m i n e r a l i z e d  beds a t  t h e  S i l v e r  Cloud Mine. However, some r h y o l i t i c  i n t r u s i v e  r o c k s  

may be pos t -minera l ,  as a t  t h e  Rimrock Mine. Thus t h e  a g e  is b e l i e v e d  t o  be t h a t  

of a t  l e a s t  some of t h e  v o l c a n i c  r o c k s  i n  t h e  d i s t r i c t ,  p robab ly  middle  

Niocene. 
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IZENHOOD DISTRICT 

The Izenhood d i s t r i c t  i s  l o c a t e d  on t h e  west  s i d e  o f  t h e  Sheep Creek Range 

abou t  40 km. n o r t h  of B a t t l e  Mountain. The known work ings  which a r e  conf ined t o  

t h e  s o u t h  h a l f  of T36N, R45E, c o n s i s t  of a  few p i t s  and s h a l l o w  s h a f t s  less t h a n  

15 m. deep. Many of t h e  workings  are n o t  a c c e s s i b l e  by motor ized v e h i c l e ,  and can 

n o t  be r e a d i l y  seen from a d i s t a n c e .  The p r o s p e c t s  a r e  shown on a map by A n c t i l  

f 1960).  

Wood t i n  was d i s c o v e r e d  i n  1914 i n  a wash a b o u t  1 km. n o r t h  of Izenhood Ranch. 

T h i s  d i s c o v e r y  l e d  t o  a  small r u s h ,  and s e v e r a l  s h a f t s  and p r o s p e c t s  were sunk 

on b o t h  l o d e  and p l a c e r  p r o p e r t i e s .  There  was some renewal  of a c t i v i t y  i n  t h e  

1 9 3 0 t s ,  and i n  1952 (S tewar t  and McKee, 1977).  The a r e a  r e c e i v e d  some e x p l o r a t i o n  

a c t i v i t y  i n  the  e a r l y  1980 ' s  as  a p o s s i b l e  deep porphyry molybdenum t a r g e t .  

The t i n  m i n e r a l i z a t i o n  a t  Izenhood o c c u r s  i n  na r row v e i n l e t s ,  1-50 cm. wide ,  

which have e r r a t i c  s t r i k e  and  d i p .  Lodes 1-2m. i n  w i d t h  made up of s e v e r a l  narrow 

v e i n l e t s  average l e s s  t h a n  0.1% t i n  and cannot  be  mined economical ly .  Some s o r t e d  

o r e  is r e p o r t e d  t o  c o n t a i n  o v e r  7% t i n  (Vanderburg, 1939) .  There  is no recorded 

p roduc t ion  from t h e  d i s t r i c t ,  b u t  s m a l l  q u a n t i t i e s  o f  s o r t e d  o r e  and c o n c e n t r a t e  

may have been s o l d  (S tewar t  and McKee, 1977).  

" T h e  fo l lowing  d e s c r i p t i o n  o f  t h e  m i n e r a l i z a t i o n  is  summarized from F r i e s  

(1942).  At Izzenhood, minor t i n - b e a r i n g  v e i n l e t s  o c c u r  i n  topaz-bear ing,  a l k a l i  

r h y o l i t e  f lows  and domes. The v c i n l e t s  c o n t a i n  s p e c u l a r i t e ,  c a s s i t e r i t e ,  s a n i d i n e ,  

a n d r a d i t c ,  c r l s t o b n l i t e ,  t r l d y m l t e ,  q u a r t z ,  cl ialcedony, f l u o r i t e ,  and opa l .  A l l  

t h e s e  m i n e r a l s ,  excep t  p o s s i b l y  c a s s i t e r i t e ,  t o g e t h e r  w i t h  topaz and pseudobrooki te ,  

a r e  l i k e w i s e  p r e s e n t  i n  g a s  c a v i t i e s  t h a t  a r e  wide ly  d i s t r i b u t e d  i n  t h e  r h y o l i t e .  

The d e p o s i t s  a r e  b e l i e v e d  t o  have been d e p o s i t e d  from f u m a r o l i c  g a s e s ;  these  g a s e s  

were most l i k e l y  genera ted  from r h y o l i t e s  comagmatic w i t h  t h e  w a l l  rocks  o r  from 
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g a s e s  r e l e a s e d  d u r i n g  high- temperature  d e v i t r i f i c a t i o n  of t h e  r h y o l i t e  which 

c o n t a i n s  t h e  veinle ts : '  ( G a r s i d e ,  1982).  

The r h y o l i t e s  which form t h e  w a l l r o c k  f o r  t h e  t i n  v e i n s  are p a r t  o f  a n  

e x t e n s i v e  r h y o l i t e  f low and dome complex i n  t h e  n o r t h w e s t e r n  p a r t  of t h e  Sheep 

Creek Range. These r h y o l i t e s  occur  a t  t h e  i n t e r s e c t i o n  o f  two maiar s t r u c t u r a l  

e l e m e n t s ,  t h e  Oregon-Nevada l ineament  and t h e  Midas Trench. Except f o r  some 

s i l i c i f i c a t i o n  and a r g i l l i z a t i o n  a long  t h e  t i n  v e i n s ,  t h e  m a j o r i t y  of t h e  

r h y o l i t e s  i n  t h i s  e x t e n s i v e  complex a r e  l i t t l e  a l t e r e d .  A n c t i l ' s  (1960) map shows 

s e v e r a l  b leached  and i r o n - s t a i n e d  a r e a s  i n  t h e  r h y o l i t e  f o r  abou t  3  km. t o  t h e  n o r t h  

of t h e  t i n  p r o s p e c t s .  The r h y o l i t e s  have been d a t e d  a t  a b o u t  14 m.y. (McKee and 

Si lberman,  1970).  Presumably t h e  t i n  d e p o s i t s  are ofapproy imate ly  t h e  same age ,  

i f  they  a r e  d i r e c t l y  a s s o c i a t e d  w i t h  t h e  p e r i o d  o f  s i l i c i c  magmatism. 
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LARRABEE DISTRICT 

The Lar rabee  d i s t r i c t  i s  l o c a t e d  i n  t h e  Su lphur  S p r i n g  Range i n  t h e  v i c i n i t y  

of Pony and Hot Creeks .  The d i s t r i c t  l i e s  between t h e  Robinson Mountain d i s t r i c t  

t o  t h e  n o r t h  and t h e  Union and M i n e r a l  H i l l  d i s t r i c t s  t o  t h e  sou th .  There  a r e  

only  two mines and one p r o s p e c t  i n  t h e  e n t i r e  d i s t r i c t .  

A t  t h e  Jay c l a i m s  on t h e  w e s t  f l a n k  of t h e  r a n g e ,  b a r i t e - b e a r i n g  v e i n s  r e p l a c e  

Devonian do lomi tes  a l o n g  a n  i r o n - s t a i n e d ,  b r e c c i a t e d  f a u l t  zone. There  a r e  two 

a r e a s  w i t h i n  t h e  c l a i m s  e x p l o r e d  by open p i t s  and t r e n c h e s .  A t  one l o c a t i o n ,  t h e  

v e i n s  s t r i k e  N50E and a r e  n e a r l y  v e r t i c a l .  B a r i t e  makes up a  s m a l l  p o r t i o n  of 

t h e  v e i n ,  t h e  r e s t  c o n s i s t s  of brown j a s p e r  and v e i n l e t s  and masses o f  s p e c u l a r  

hemat i t e  and gossan (Papke,  i n  p r e p a r a t i o n ) .  I r o n - r i c h  j a s p e r o i d  b r e c c i a s  o u t c r o p  

n e a r  t h e  mine a r e a s .  

The Sam, P a t  and Mic c l a i m s  a r e  l o c a t e d  on t h e  e a s t  f l a n k  of t h e  range  

a long Pony Creek,  The c l a i m s  e x t e n d  o v e r  s e v e r a l  s e c t i o n s  b u t  t h e  o l d  underground 

workings and r e c e n t  e x p l o r a t o r y  d r i l l i n g  a r e  l o c a t e d  mainly  i n  s e c t i o n s  15 and 16,  T28N 

R53E. There i s  v i r t u a l l y  n o t h i n g  known about  t h e  e a r l y  h i s t o r y  of t h e  d e p o s i t  

excep t  t h a t  i n  t h e  p a s t  t h e  a r e a  was known a s  Copper Creek and is  a c c r e d i t e d  f o r  t h e  

p roduc t ion  o f  a  small amount o f  copper  and s i l v e r  (Smith ,  1976).  During 1981, 

M t .  Hope Mining Corp. and Webb E x p l o r a t i o n  Co. conducted f a i r l y  e x t e n s i v e  e x p l o r a t i o n  

work on t h e  p r o p e r t y ,  i n c l u d i n g  r o t a r y  d r i l l i n g  on t h e  s l o p e s  above and below t h e  

o l d  workings.  A g l o r y  h o l e  a t  t h e  s i t e  exposes  a  bedded s e c t i o n  o f  g e n t l y  d i p p i n g ,  

l i g h t  brown d o l o m i t i c  l i m e s t o n e s  of Devonian age.  The r o c k s  a r e  f r a c t u r e d ,  s h e a r e d  

and m i n e r a l i z e d  a l o n g  a  s p l a y e d  f a u l t  zone which is n o r t h  t o  n o r t h e a s t - s t r i k i n g  and 

v e r t i c a l  i n  a t t i t u d e .  The exposed w i d t h  o f  t h e  zone is about  10 ' .  Malach i te ,  

b r o c h a n t i t e ,  a z u r i t e  and c h r y s o c o l l a  c o x  f r a c t u r e  s u r f a c e s ,  occur  i n  v e i n l e t s  and 
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r e p l a c e  w a l l r o c k  and b r e c c i a  f ragments  w i t h i n  t h e  f a u l t  zone. The b e s t  copper 

m i n e r a l i z a t i o n  o c c u r s  i n  r e p l a c e d  l i m e s t o n e  b r e c c i a  f ragments  caught  up i n  t h e  main 

zone,  Some Late-s tage copper  f i l l e d  v e i n l e t s  c u t  a c r o s s  t h e  b r e c c i a  f ragments  

i n d i c a t i n g  t h e r e  were s e v e r a l  p e r i o d s  of copper  m i n e r a l i z a t i o n  a s s o c i a t e d  wi th  f a u l t  

movement. I r o n  o x i d e s  a r e  abundant i n  t h e  m i n e r a l i z e d  zone and some b a r i t e  v e i n  

m a t e r i a l  was a l s o  observed .  Oxidized and i r o n - s t a i n e d  m a t e r i a l  on t h e  dump may 

c o n t a i n  s i l v e r  i n  a d d i t i o n  t o  copper .  Across  t h e  d r a i n a g e  % m i l e  e a s t  oE t h e  d e p o s i t  

is a c o n i c a l  h i l l  u n d e r l a i n  by J u r a s s i c  F r e n c h i e  Creek R h y o l i t e  (? )  (Smith and Ketner ,  

1978).  

Occurrences  of z e o l i t i z e d  rock  c o v e r  p o r t i o n s  o f  s e c t i o n s  17,  20, and 29, 

T28N, R52E on t h e  e a s t  s i d e  of P ine  V a l l e y .  The a r e a  i s  exp lored  by t r e n c h i n g ,  

str$pp;ing and d r i l l i n g ,  Three  z e o l i t i z e d  t u f f  beds  occur  w i t h  l a c u s t r i n e  mudstones 

i n  t h e  P l i o - P l e i s t o c e n e  Hay Ranch Format ion ,  S e v e r a l  d i f f e r e n t  v a r i e t i e s  of z e o l i t e  

m i n e r a l s  a r e  p r e s e n t  i n  t h e  d e p o s i t ,  t h e  most common m i n e r a l  a s s o c i a t i o n s  being 

e r i o n i t e - p h i l l i p s i t e  and e r i o n i t e - c l i n o p t i l o l i t c  - p h i l l i p s i t e  (Papkc, 1972).  
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LEE DISTRICT 

The Lee d i s t r i c t  i s  l o c a t e d  on t h e  wes te rn  s l o p e  of t h e  Ruby Mountains abou t  

10 m i l e s  s o u t h e a s t  of Lee. The main mines i n  t h e  d i s t r i c t  a r e  s i t u a t e d  a t  e l e v a t i o n s  

above 8,000' a l o n g  t h e  s t e e p  s l o p e s  of Long and Segunda Canyons. For convenience,  

a  uranium p r o s p e c t  l o c a t e d  abou t  4  m i l e s  nor thwes t  o f  Lee is  a l s o  included i n  t h e  

Lee d i s t r i c t .  The d i s t r i c t  i s  bordered  on t h e  e a s t  by t h e  Ruby Val ley  d i s t r i c t .  

Much of t h e  e a r l y  p r o d u c t i o n  from t h e  Lee d i s t r i c t ,  f o l l o w i n g  i t s  d i scovery  

i n  1869, w a s  d e r i v e d  from t h e  B.B.  and American Beauty mines .  I n  l a t t e r  y e a r s ,  most 

of t h e  o r e  came from t h e  Knob H i l l  mine.  I n  a l l ,  abou t  1,400 tons  of o r e  were 

produced c o n t a i n i n g  l e a d ,  z i n c ,  copper ,  s i l v e r  and minor go ld  (Smith,  1976). There  

has  been no p r o d u c t i o n  from t h e  d e p o s i t s  s i n c e  1959. 

The r o c k s  exposed a l o n g  Long Canyon a r e  composed of metamorphosed l i m e s t o n e s ,  

do lomi tes  and q u a r t z i t e s  o f  Precambrian through upper Cambrian i n  age.  I n  t h i s  

p a r t  of t h e  range ,  t h e  sed iments  a r e  "complexly f o l d e d  and e x t e n s i v e l y  i n t r u d e d  

by v a r i o u s  p l u t o n s . " w i l d e n  and i<ist-er 1979).  A s t o c k  exposed a long  t h e  

d ra inage  i n  t h e  wes t  c e n t r a l  p a r t  of Long Canyon i s  composed of g r a n i t e  and q u a r t z  

monzonite. T h i s  small body is  one of many i s o l a t e d  exposures  o f  a  J u r a s s i c  p l u t o n  

which u n d e r l i e s  t h e  n o r t h e r n  t h i r d  o f  t h e  Ruby Flountains (Wildenand K i s t l e r ,  1979). 

There fore ,  t h e  sed iments  a r e  roof  pendan ts  and a r e  commonly h i g h l y  metamorphosed 

and p e r v a s i v e l y  invaded by i r r e g u l a r  i g n e o u s  b o d i e s ,  d i k e s  a n d v e i n s  emplaced d u r i n g  

m u l t i p l e  s t a g e d  i n t r u s i v e  e p i s o d e s .  

The h o s t  r o c k s  of t h e  v e i n  m i n e r a l i z a t i o n  a t  t h e  American Beauty mine a r e  

c o a r s e l y  c r y s t a l l i n e ,  f o l i a t e d  w h i t e  m a r b l e s  and w h i t e  mica s c h i s t s .  The sediments  

a r e  l o c a l l y  i n t r u d e d  by i r r e g u l a r  b o d i e s  o f  f o l i a t e d  monzoni te ,  q u a r t z  monzonite 

and pegmatic and a p l i t i c  d i k e s  of s i m i l a r  composi t ion.  The m i n e s i t e  c o n s i s t s  of 
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s e v e r a l  e a s t - t r e n d i n g  a d i t s ,  now caved,  which e x p l o r e  mass ive  t o  l edgy ,  h o r i z o n t a l  

t o  g e n t l y  eas t -d ipp ing  "beds" o f  marble .  No v e i n  w a s  exposed i n  p l a c e  b u t  accord ing  

t o  Smith ,  1976, t h e  m i n e r a l i z e d  v e i n s  s t r i k e  nor thwes t  and d i p  southwest .  From 

t h e  dumps we c o l l e c t e d  v i t r e o u s  g r e y  and whi te  q u a r t z  v e i n  m a t e r i a l  c o n t a i n i n g  

i r r e g u l a r  l e n s e s  and pods o f  g a l e n a ,  s p h a l e r i t e  and an  u n i d e n t i f i e d  f ine -gra ined  

s u l f i d e  o r  s u l f o s a l t  m i n e r a l  (sample 465) .  The q u a r t z  and s u l f i d e ~ r i c h  l e n s e s  a r e  

c r u d e l y  banded and some samples  show l a t e - s t a g e  q u a r t z - p y r i t e  v e i n l e t s .  I r o n  

o x i d e s  and gossany p o r t i o n s  i n  t h e  v e i n  m a t e r i a l  p robab ly  i n d i c a t e  t h a t  the  

upper p o r t i o n  of t h e  d e p o s i t  was o x i d i z e d .  No a c t i v i t y  of any kind was noted a t  

t h e  m i n e s i t e .  The most r e c e n t  s i g n  of mining a c t i v i t y  i n  t h e  canyon was a t  t h e  

Knob H i l l  c l a i m s  where s e v e r a l  l a r g e  c u t s  were made i n  t h e  v i c i n i t y  of t h e  o l d  

underground workings.  

Anomalous r a d i o a c t i v i t y  o f  up t o  1 ,000 cps  was measured i n  g rey  v i t r o p h y r e  

a t  t h e  Opal and Opal Annex c l a i m s  l o c a t e d  i n  s e c t i o n  34,  T32W, R56E.  A sequence 

of v i t r o p h y r e  and d e v i t r i f i e d  t u f f  a r e  exp lored  by s e v e r a l  nor th - sou th  t r enches  

which a r e  abou t  5-10 y e a r s  o l d .  The h o s t  rocks  a c c o r d i n g  t o  Gars ide ,  1973, a r e  

p a r t  of t h e  l a t e  T e r t i a r y  Humboldt Formation.  L o c a l l y ,  t h e  l amina ted  v o l c a n i c s  

c o n t a i n  l e n s e s  of brown o p a l i n e  m a t e r i a l .  Brecc ia  found on  t h e  f l o o r  of the  

t r e n c h  i s  cemented by v o l c a n i c  g l a s s  which shows e a r l y  s t a g e  d e v i t r i f i c a t i o n  

t e x t u r e s .  
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LIME MOU3TAIN DISTRICT 

The Lime Mountain d i s t r i c t  i s  l o c a t e d  i n  n o r t h e r n  Elko County. The 

d i s t r i c t  occup ies  Lime Mountain,  a  7 ,000 '  peak which forms t h e  sou thern  t i p  

of t h e  B u l l  Run Mountains.  The main mines i n  t h e  d i s t r i c t  a r e  l o c a t e d  i n  

t h e  e a s t e r n  h a l f  o f  s e c t i o n  1, T42N, R51E about  hal fway up t h e  e a s t  s l o p e  

of t h e  peak. The Lime Mountain area and most o f  t h e  r e s t  of t h e  s o u t h e r n  

B u l l  Run Mountains i s  BLM a d m i n i s t e r e d .  However, a few of t h e  mines and t h e  

m i l l s i t e  a r e  p a t e n t e d .  

Ffuch of t h e  e a r l y  h i s t o r y  of t h e  d i s t r i c t  i s  n o t  known, b u t  Ernrnons, 

1910, i n d i c a t e s  t h e  d i s t r i c t  was d i s c o v e r e d  a t  a b o u t  t h e  same t i m e  as t h e  

Edgemont d i s t r i c t  which a d j o i n s  i t  on t h e  n o r t h ,  i . e .  c i r c a  1870-1890. Pro- 

d u c t i o n  f i g u r e s  g i v e n  by Smith ,  1976, b e g i n  i n  1918 and span through 24 y e a r s  

of mining a c t i v i t y .  The main commodity produced d u r i n g  t h i s  t ime was copper .  

S i g n i f i c a n t  q u a n t i t i e s  of s i l v e r ,  go ld  and z i n c  were a l s o  produced. I n  t o t a l ,  

a lmost  t h r e e  t i m e s  more s i l v e r  was produced t h a n  g o l d  (25,795 oz.  ~ ~ 1 8 , 4 2 3  oz .  

Au). Ninety-f ive  p e r c e n t  of t h e  recorded  p r o d u c t i o n  was d e r i v e d  from t h e  Lime 

Mountain Fline. P r i o r  t o  1915, t h e  most p r o d u c t i v e  mine i n  t h e  d i s t r i c t  was 

t h e  Eldorado. 

Although t h e  d i s t r i c t  h a s  been r e l a t i v e l y  i n a c t i v e  s i n c e  t h e  1950s,  t h e  

p resence  of p a t e n t e d  and u n p a t e n t e d  c l a i m s  i n  t h e  a r e a  s u g g e s t s  a t  l e a s t  a  

l i m i t e d  i n t e r e s t  i n  t h e  d e p o s i t s .  S i n c e  t h e  main a d i t s  were d r i v e n ,  some 

minor p r o s p e c t i n g  h a s  been done a d j a c e n t  t o  t h e  mines and e a s t  of Lime Mountain. 

The geology of  Lime Mountain a s  mapped by B u s h n e l l ,  1962, c o n s i s t s  pre- 

dominate ly  o f  Cambrian s e d i m e n t s  which g r a d e  from a n  o l d e r  b a s a l  q u a r t z i t e  

u n i t  on t h e  west  i n t o  younger  p h y l l i t e s  and l i m e s t o n e s  on t h e  e a s t .  A l l  of 



t h e  p rospec ted  o r e  d e p o s i t s  o c c u r  i n  t h e  l i m e s t o n e s  of  t h e  upper Cambrian 

P o r t e r  Peak Format ion.  Although n o t  shown on B u s h n e l l s '  map, s e v e r a l  high- 

a n g l e  f a u l t s  d i s r u p t  t h e  o t h e r w i s e  c o n s i s t e n t  n o r t h - e a s t  s t r i k e  and sou th -eas t  

d i p  of the  bedded s e d i m e n t s  a t  t h e  mine s i t e s .  The T r a i l  Creek t h r u s t  f a u l t  

l i e s  d i r e c t l y  n o r t h  of  Lime Mountain. Nor th  of  t h e  t h r u s t ,  t h e  s i l i c e o u s  

sediments  of  t h e  upper  p l a t e  a r e  i n t r u d e d  by a  p lug  composed of p o r p h y r i t i c  

a n d e s i t e .  The p l u g ,  which forms the  s o u t h e r n  h a l f  of  Wilson Peak, i s  con- 

s i d e r e d  to' be  post-Miocene i n  a g e .  I t  i s  t h e  p r o b a b l e  s o u r c e  v e n t  f o r  some of 

t h e  Miocene and P l i o c e n e  a n d e s i t i c  and r h y o l i t i c  f l o w s  and t u f f s  which o v e r l i e  

l a c u s t r i n e  d e p o s i t s  s o u t h  and w e s t  of Lime Mountain.  

The m i n e r a l  d e p o s i t s  o f  Lime Mountain a r e  c o n c e n t r a t e d  i n  a  s m a l l  a r e a .  

The o r e  o c c u r s  i n  c o n t a c t  metasomat ic  d e p o s i t s  e x p l o r e d  by f o u r  o r  more west- 

t r e n d i n g  a d i t s .  According t o  Emmons, 1910,  t h e  l i m e s t o n e s  exposed a t  t h e  mine 

s i t e s  a r e  metamorphosed t o  marb le  w i t h  l i t t l e  development o f  g a r n e t  o r  o t h e r  

c o n t a c t  m i n e r a l s .  However, t h e  l a t t e r  mines  were o b v i o u s l y  developed i n  c o n t a c t  

zonesas  s e v e r a l  samples  of d e n s e ,  d a r k  g r e e n  and brown, ga rne t -d iops ide -ep ido te  

t a c t i t e  were c o l l e c t e d  from t h e  dumps d u r i n g  o u r  f i e l d  examinat ion of  the  a r e a .  

The t a c t i t e  c o n t a i n s  p y r i t e ,  c h a l c o p y r i t e  and g a l e n a ,  a l l  f i n e l y  c r y s t a l l i n e  

and unoxidized.  No s c h e e l i t e  was obse rved .  According t o  Emmons, 1910,  

b o r n i t e  and s e c o n d a r y c h a l c o ~ e a r e  p r e s e n t ,  o c c u r r i n g  w i t h  c a l c i t e ,  q u a r t z  and 

w h i t e  mica. 

The o r e  zones  are enhanced and a l s o  d i s r u p t e d  by f a u l t s .  Numerous n o r t h  

and n o r t h e a s t - s t r i k i n g  h igh-ang le  f a u l t s  d i s p l a c e  t h e  bedded l i m e s t o n e s  which 

o u t c r o p  a t  t h e  mine s i te .  I n  a d d i t i o n ,  a p y r i t i z e d  and a l t e r e d  r h y o l i t i c  d i k e  

(? )  i n t r u d e s  l i m e s t o n e s  n e a r  t h e  mines.  The c o n t a c t  between t h e  two rock 

t y p e s  s t r i k e  N60°W and d i p s  40°SW. The i g n e o u s  rock  is p o r p h y r i t i c  i n  t e x t u r e  

and p robab ly  h y p a b y s s a l  i n  o r i g i n .  Emmons, 1910,  s t a t e s  t h a t  o t h e r  p o r p h y r i t i c  

and d i a b a s i c  d i k e s  o u t c r o p  above t h e  mine and 1000'  t o  t h e  nor thwes t .  The 
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c o n t a c t  e f f e c t s  d i s p l a y e d  i n  t h e  a l t e r e d  and m i n e r a l i z e d  l i m e s t o n e s  may 

have been produced by t h e  i n t r u s . i o n  of d i k e s  o r  p o s s i b l y  by a b u r i e d  i n t r u -  

s i v e  body r e l a t e d  t o  t h e  Wilson Peak p l u g .  
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LYNN DISTRICT - 

The Lynn d i s t r i c t  i s  l o c a t e d  i n  t h e  Tuscarora  Mountains of n o r t h e r n  

Eureka County about 19 m i l e s  nor thwes t  of t h e  town of C a r l i n .  Mines o f  t h e  

d i s t r i c t  a r e  mainly i n  T35N, R5O and 51E. 

The f i r s t  r e c o r d  of m i n e r a l  a c t i v i t y  i n  t h e  a r e a  d a t e s  from 1907 when 

p l a c e r  g o l d  was d i s c o v e r e d  a l o n g  Lynn Creek.  The Lynn Big S i x  l o d e  mine was 

d i s c o v e r e d  t h a t  same y e a r  and sh ipped  a  small amount of g o l d  o r e  t o  S a l t  Lake 

s m e l t e r s  (Lincoln ,  1923) .  B a r i t e  was mined i n  t h e  1930 ' s  and 1940 ' s  from v e i n  

o c c u r r e n c e s  on Popovi tch H i l l ,  s i t e  of t h e  p r e s e n t  C a r l i n  go ld  mine, and gem 

q u a l i t y  t u r q u o i s e  h a s  been produced from t h e  Number 8 and August Berning mines. 

One of t h e  l a r g e s t  t u r q u o i s e  nugge t s  e v e r  found w a s  uncovered a t  t h e  Number 8  

mine i n  1954, and t o t a l  t u r q u o i s e  p r o d u c t i o n  from t h e  mine is  e s t i m a t e d  a t  o v e r  

$1,400,000 (Morr issey,  1968) .  I n  1962, g e o l o g i s t s  f o r  t h e  Newmont Mining Co., 

fo l lowing  recommendations o u t l i n e d  by t h e  U.S. G e o l o g i c a l  Survey,  d i scovered  

t h e  l a r g e  C a r l i n  d i s s e m i n a t e d  g o l d  d e p o s i t ,  and s e t  o f f  a sequence of gold  

e x p l o r a t i o n  and d i s c o v e r y  t h a t  c o n t i n u e s  t o  t h e  p r e s e n t .  The C a r l i n  gold  mine 

has ,  between 1965 and 1979, produced o v e r  3 m i l l i o n  ounces o f  go ld  (Bonham, 1982),  

and t h e  t e rm " C a r l i n  t y p e  g o l d  occur rence"  i s  now commonly a p p l i e d  t o  a l l  low 

grade ,  d i s semina ted  go ld  d e p o s i t s  found i n  sedimentary  h o s t  r o c k s .  S i m i l a r  o r e  

bod ies  have been found i n  Utah,  Idaho ,  and i n  many o t h e r  l o c a t i o n s  throughout 

c e n t r a l  Nevada. 

The Lynn d i s t r i c t  i s  u n d e r l a i n  by e a s t e r n  f a c i e s  c a r b o n a t e  r o c k s  t h a t  

range i n  a g e  from Cambrian t o  Devonian. These rocks  have been o v e r r i d e n  by t h e  

Rober t s  Mountains t h r u s t  p l a t e  which h a s  c a r r i e d  wes te rn  f a c f e s  s i l i c e o u s  rocks  

over  t h e  c a r b o n a t e  s e c t i o n .  S t r u c t u r a l  a c t i v i t y  coupled w i t h  e r o s i o n  has  exposed 

t h e  lower r o c k s  through a  window i n  t h e  t h r u s t  s h e e t .  L o c a l l y ,  s m a l l  s t o c k s  and 

d i k e s  of q u a r t z  monzonite c u t  t h e  t h r u s t  p l a t e ,  and many high-angle  f a u l t s  
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d u t  b o t h  t h e  ca rbona te  rocks  and t h e  o v e r l y i n g  t h r u s t  s h e e t .  

The C a r l i n  go ld  d e p o s i c  is  i n  t h e  n o r t h e a s t  c o r n e r  of t h e  Lynn window 

i n  t h e  t h r u s t  s h e e t ,  and go ld  o r e  b o d i e s  a r e  i n  t h e  upper p a r t  of t h e  lower 

p l a t e ,  R o b e r t s  Mountains Format ion s e v e r a l  hundred f e e t  below t h e  t h r u s t  c o n t a c t  

Although gold  i s  d i s p e r s e d  through c e r t a i n  i n t e r v a l s  of c a r b o n a t e  h o s t  

r o c k s ,  s u g g e s t i n g  l o c a l  s t r a t i g r a p h i c  c o n t r o l ,  c r o s s c u t t i n g  r e l a t i o n s  between 

m i n e r a l i z e d  zones and bedding,  p l u s  t h e  geomet r ic  r e l a t i o n s h i p  between minera- 

l i z e d  a r e a s  and c e r t a i n  s e t s  of h igh-angle  f a u l t s  and i n t e r s e c t i o n s  of f a u l t  

s e t s ,  i n d i c a t e  t h a t  s t r u c t u r a l  c o n t r o l s  a r e  c r i t i c a l  (Rober t s ,  Kadtke, and 

Coa t s ,  1971).  Unoxidized o r e  b o d i e s  a t  C a r l i n  a r e  c h a r a c t e r i z e d  by gold-organic 

compounds p l u s  minor amounts of m e t a l l i c  g o l d ,  q u a r t z ,  b a r i t e ,  r e a l g a r ,  p y r i t e ,  

and l e s s e r  amounts of s t i b n i t e ,  c i n n a b a r ,  s p h a l e r i t e ,  and g a l e n a  (Radtke and 

S c h e i n e r ,  1970) .  

A good d e s c r i p t i o n  of t h e  geology of t h e  C a r l i n  d e p o s i t  i s  found i n  t h e  

a r t i c l e  by Noble and Radtke,  1978, NBMG Report  32. 

A t  t h e  Blue S t a r  mine ( t h e  o l d  Number 8 t u r q u o i s e  mine) n o r t h  of t h e  

C a r l i n  mine, a  d i s semina ted  g o l d  o c c u r r e n c e  i n  upper p l a t e  c a r b o n a t e  rocks  

h a s  been mined. About two m i l e s  n o r t h  of Blue S t a r  a t  t h e  G o l d s t r i k e  mine, 

gold  d e p o s i t s  have been found i n  g r a n o d i o r i t e ,  s k a r n ,  and upper  p l a t e  V i n i n i  

Formation.  At b o t h  o f  t h e s e  o c c u r r e n c e s ,  f a u l t s  appear  t o  c o n t r o l  t h e  l o c a t i o n  

of t h e  g o l d  m i n e r a l i z a t i o n .  The Big S i x  mine,  abou t  one m i l e  s l i g h t l y  t o  t h e  

n o r t h e a s t  o f  t h e  main C a r l i n  g o l d  mine, was t h e  f i r s t  l o d e  go ld  mine discovered 

i n  t h e  d i s t r i c t  i n  1907. Gold o c c u r s  a t  t h e  Big S i x  a l o n g  a  s h e a r  zone which 

c u t s  r o c k s  o f  t h e  V i n i n i  Format ion.  I n  g r e a t  c o n t r a s t  t o  o t h e r  occur rences  

w i t h i n  t h e  Lynn d i s t r i c t ,  g o l d  a t  t h e  Big S i x  w a s  c o a r s e  enough t o  p rov ide  a  

s o u r c e  f o r  p l a c e r  d e p o s i t s  i n  t h e  c r e e k s  below i t .  I t  is n o t  known,however, 

i f  t h i s  o c c u r r e n c e  i s  g e n e t i c a l l y  r e l a t e d  t o  t h e  nearby d i s semina ted  d e p o s i t s .  
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MAGGIE CREEK DISTRICT -- 

The Maggie Creek o r  Schroeder  d i s t r i c t  i s  l o c a t e d  on and around 

Schroeder  Mountain i n  t h e  T u s c a r o r a  Mountains abou t  e l e v e n  m i l e s  nor thwest  

of  C a r l i n .  Mines and p r o s p e c t s  a r e  l o c a t e d  i n  T34N, R51 and 52E and a r e  

found b o t h  n o r t h e a s t  and s o u t h w e s t  of Maggie Creek Canyon which c u t s  through 

t h e  d i s t r i c t .  Most of  t h e  o l d  mines a s  w e l l  a s  t h e  new Maggie Creek Gold 

Quarry  g o l d  mine a r e  l o c a t e d  i n  t h e  sou thwes te rn  p o r t i o n  o f  t h e  d i s t r i c t ,  

sou thwes t  of Maggie Creek Canyon. Vanderburg (1938) p l a c e s  t h e  f i r s t  mining 

a c t i v i t y  i n  t h i s  d i s t r i c t  i n  t h e  e a r l y  1 8 7 0 ' ~ ~  when s e v e r a l  sh ipments  of  o r e  

were  made from t h e  Good Hope c l a i m s .  A small amount of o r e  was produced from 

t h e  Nevada S t a r  mine between 1906 and 1909, and t h e  Copper King mine produced 

i n  1917. B a r i t e  was d i s c o v e r e d  i n  t h e  a r e a  about  1930, and some mining was 

done f o r  b a r i t e  on t h e  Maggie Creek and Good Hope c l a i m s  between 1930 and 

1936 (Vanderburg,  1935).  The Maggie Creek c l a i m  group a l s o  was mined f o r  

g o l d  beg inn ing  sometime a f t e r  1925. T o t a l  p r o d u c t i o n  of m e t a l s  from t h e  

d i s t r i c t  up through 1958 is  s l i g h t l y  l e s s  than $250,000 (Rober t s  e t  a l ,  1967). 

I n  1962 Newmont E x p l o r a t i o n  a c q u i r e d  t h e  Maggie Creek a r e a ,  and began explora-  

t i o n  f o r  d i s semina ted  g o l d .  A l a r g e  r e s e r v e  of  low-grade go ld  o r e  was 

developed a s  t h e  r e s u l t  o f  t h i s  program, and t h e  Maggie Creek d e p o s i t  was 

b e i n g  mined a t  a r a t e  of 16 ,000  t o n s  o r e  and was te  p e r  day i n  1979 ( C a r l i n  

Gold Mining Co. mine hand-ou t ) ,  and t h e  Maggie Creek Gold Quarry d e p o s i t  was 

a c t i v e  i n  1982 (Papke, 1982) .  

The p r i n c i p a l  g e o l o g i c  f e a t u r e  of  t h e  Maggie Creek d i s t r i c t  i s  t h e  

rough ly  c i r c u l a r  C a r l i n  window i n  t h e  R o b e r t s  Mountains t h r u s t  s h e e t .  The 

window exposes  c a r b o n a t e  r o c k s  o f  Ordov ic ian ,  S i l u r i a n ,  and Devonian age  

which a r e  surrounded by t h r u s t  s l i c e s  c o n t a i n i n g  a r g i l l a c e o u s ,  v a r i a b l y  

d o l o m i t i c  l i m e s t o n e s ,  s i l t s t o n e s ,  s h a l e s  and s a n d s t o n e s  of  t h e  Ordovic ian 



V i n i n i  Format ion.  The window, and i t s  upper p l a t e  s k i r t s ,  form an e l o n g a t e  

o u t c r o p  of P a l e o z o i c  rocks  which ex tend  from Schroeder  Mountain a c r o s s  klaggie 

Creek t o  t h e  n o r t h e a s t ,  a  d i s t a n c e  of  abou t  5 m i l e s ,  and is  mainly surrounded 

by T e r t i a r y  g r a v e l  d e p o s i t s .  O f  a l l  of  t h e  known o r e  d e p o s i t s  i n  t h e  d i s t r i c t ,  

on ly  t h e  o l d  Good Hope mine is  r e p o r t e d  t o  o c c u r  i n  c a r b o n a t e  rocks  of t h e  

lower p l a t e  of t h e  Rober t s  Mountains t h r u s t .  The Good Hope i s  d e s c r i b e d  a s  

s i l v e r - l e a d - b a r i t e  replacement  d e p o s i t s  a l o n g  a  s t e e p ,  nor thwes t  t r e n d i n g  

f a u l t  i n  l i m e s t o n e  (Rober t s ,  e t  a l ,  1967) .  The o t h e r  o c c u r r e n c e s ,  i n c l u d i n g  

t h e  new Maggie Creek Gold Quarry d e p o s i t  of Newmont's, a r e  a l l  w i t h i n  upper 

p l a t e  r o c k s .  

A t  Maggie Creek,  go ld  m i n e r a l i z a t i o n  i s  c o n t r o l l e d  by a  n o r t h e a s t  

t r e n d i n g  f r a c t u r e  zone b u t  t h e  d i s s e m i n a t e d  zone i t s e l f  does  show s t r a t i g r a p h i c  

c o n t r o l  (Newmont Mining Co. mine Hand-out). 

A s  o f  1982, Newmont had r e l e a s e d  r e s e r v e  f i g u r e s  of 25.1 m i l l i o n  t o n s  

of 0.106 02.  go ld  and 150 m i l l i o n  t o n s  of  0 .036 o z .  go ld  f o r  t h e  Gold Quarry 

d e p o s i t  (Bonham, 1982) .  E x p l o r a t i o n  a c t i v i t y  s t i l l  c o n t i n u e s  i n  t h e  d i s t r i c t  

and i t  i s  v e r y  l i k e l y  t h a t  o t h e r  g o l d  d e p o s i t s  w i l l  b e  developed he re .  
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PLARYS MOUNTAIN AREA 

Marys Mountain i s  l o c a t e d  i n  t h e  s o u t h e r n  T u s c a r o r a  Mountains j u s t  s o u t h  o f  

t h e  Maggie Creek d i s t r i c t .  The mountain i s  a  nor th - sou th  e l o n g a t e  r i d g e  composed 

of two f l a t - t o p p e d  peaks  which a r e  g r e a t e r  than  7 ,5000 '  i n  e l e v a t i o n .  The n o r t h  

peak is  u n d e r l a i n  by upper p l a t e  s i l i c e o u s  scd in tcn t s  o f  t h c  Ordov ic ian  V i n i n i  

Format ion (S tewar t  and C a r l s o n ,  1976) .  The s o u t h e r n  peak i s  composed of r h y o l i t i c  

v o l c a n i c  o r  hypabyssa l  r o c k .  South  of Marys Mountain toward Hwy 80 ,  t h e r e  a r e  a . f e w  

s m a l l ,  i s o l a t e d  remnants of  upper P a l e o z o i c  l i m e s t o n e s  and c l a s t i c  r o c k s .  Throughout 

t h e  a r e a ,  t h e  rocks  a r e  deformed by f o l d i n g  and high-angle  f a u l t i n g .  

A s m a l l  p r o s p e c t  l o c a t e d  on t h e  S a l  c l a i m s  s o u t h  of Marys Mountain i s  

developed i n  s i l t s t o n e s ,  mudstones and cong lomera tes  c u t  by a N15W, 65SW f a u l t  

zone.Mudstone b r e c c i a  on t h e  dump i s  cemented and veined by abundant  r a d i a t i n g  

c r y s t a l s  of g r e e n  m a l a c h i t e  (sample 1537B).  Some s u l f i d e s ,  mos t ly  p y r i t e ,  and gossan  

were a l s o  n o t e d .  

The n o r t h  peak of Marys Mountain i s  t h e  s i t e  of the Cherry S p r i n g s  (Ilarys c l a i m s )  

b a r i t e  v e i n  d e p o s i t  (Papke , i n  p r e s s ) .  The s o u t h e a s t  f l a n k  of t h e  peak was 

r e c e n t l y  ( w i t h i n  l a s t  5  y e a r s )  developed by t e r r a c e d  dozer c u t s  and d r i l l i n g .  The 

h o s t  r o c k s  a r e  s h a l e  , s i l t s t o n e  , mudstone and some c h e r t  of  t h e  Ordovic ian 

V i n i n i  Formation.  The b e d s  a r e  f o l d e d  n e a r  t h e  m i n e s i t e  and d i s p l a y  bedding and 

f r a c t u r e  c o a t i n g s  of  i r o n  and  manganese o x i d e s .  I r o n - s t a i n e d ,  g r e y  b a r i t e  v e i n  

was sampled from t h e  f l o o r  o f  t h e  c u t s  (sample  1 5 4 1 ) ,  b u t  no v e i n  m a t e r i a l  was 

found i n  p l a c e .  

The s a d d l e  a r e a  between t h e  two p e a k s  i s  u n d e r l a i n  by r u b b l y  , s i l i c i f i e d  

o u t c r o p s  of  V i n i n i  c h e r t s  and s h a l e s .  The o u t c r o p s  a r e  i n  p a r t  b r e c c i a t e d ,  

f o l d e d  and c u t  by minor h igh-ang le  f a u l t s .  Recent  t r e n c h i n g  and d r i l l i n g  i n  t h e  

a r e a  was p robab ly  done 3-5 y e a r s  ago a s  p a r t  of  a  p r e c i o u s  m e t a l s  e x p l o r a t i o n  



2. 

program. S i l i c i c  v o l c a n i c  and p o s s i b l y  s h a l l o w  i n t r u s i v e  r o c k s  form bold  o u t c r o p s  

on t h e  s o u t h e r n  peak s o u t h  of t h e  d r i l l  a r e a .  Al though no o b v i o u s  m i n e r a l i z a t i o n  

o t h e r  t h a n  minor shows o f  copper  o x i d e s  was o b s e r v e d ,  t h e  v o l c a n i c  r o c k s  and 

s i l i c e o u s  s e d i m e n t s  d i s p l a y  effects o f  l lydror l ie r ina l  a l t e r a t i o n .  
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The Merrimac, o r  Lone Mountain mining d i s t r i c t  o c c u p i e s  Lone Mountain, 

a  consp icuous  r i d g e  i n  t h e  s o u t h e r n  Independence Mountains about  25 m i l e s  

nor thwes t  of  Elko,  The r i d g e  i s  p l a i n l y  v i s i b l e  w e s t  of t h e  Mountain C i t y  Hwy. 

and a c c e s s i b l e  from f a i r  d i r t  r o a d s  which l e a d  o f f  f rom t h e  Tuscarora  (Taylor 

Canyon) t u r n o f f .  The main mines  i n  t h e  d i s t r i c t  e n c i r c l e  t h e  8,750'  c r e s t  of 

Lone Mountain,  Numerous s h a l l o w  p r o s p e c t s  a r e  p e r i p h e r a l  t o  t h e  m i n e s i t e s  

and e x p l o r e  t h e  c o n t a c t  zones  e l s e w h e r e  i n  t h e  d i s t r i c t .  A few bedded b a r i t e  

o c c u r r e n c e s  a r e  l o c a t e d  o u t s i d e  of  t h e  c e n t r a l  d i s t r i c t  w i t h i n  a  Eew m i l e s  

n o r t h ,  wes t  and s o u t h  of Lone Mountain.  

According t o  Granger ,  1957,  t h e  d i s t r i c t  produced a  l i t t l e  over  one 

m i l l i o n  d o l l a r s  worth  of  l e a d ,  z i n c ,  copper ,  s i l v e r  and go ld  between i t s  d i s -  

covery  i n  1866 and 1949. The Rip Van Winkle mine,  t h e  l a r g e s t  mine i n  t h e  

d i s t r i c t ,  c o n t r i b u t e d  a s i z e a b l e  p o r t i o n  of  t h e  t o t a l  p r o d u c t i o n .  The d i s -  

t r i c t  r a n k s  a s  t h e  l a r g e s t  r e c o r d e d  p roducer  of z i n c  (more than  3 m i l l i o n  

pounds) i n  Elko County b e f o r e  1949.  Lead-z inc - s i lve r  o r e  produced s i n c e  then 

was d e r i v e d  from s p o r a d i c  min ing  o f  t h e  Rip  Van Winkle p r o p e r t y .  Today, most 

of t h e  mines a r e  i n a c t i v e .  

I n  1954,  6 u n i t s  of  t u n g s t e n w e r e p r o d u c e d  from t h e  Lone Mountain "open 

p i t "  mine l o c a t e d  i n  s e c t i o n  11, T37N, R53E ( S t a g e r ,  t o  b e  p u b l i s h e d ) .  A 

minor amount of  b a r i t e  was produced from a  small open p i t  on t h e  D r e s s e r  

M i n e r a l s  c l a i m s  l o c a t e d  a b o u t  f o u r  m i l e s  s o u t h  of Lone Mountain ( o r a l  comm. 

w i t h  D r e s s e r  M i n e r a l s  g e o l o g i s t ) .  The o t h e r  known b a r i t e  p r o p e r t i e s  a r e  

developed by sha l low t r e n c h i n g  and d r i l l i n g  and have no recorded  p roduc t ion .  



A molybdenum occur rence  n e a r  Dinner S t a t i o n  is  r e p o r t e d  by S c h i l l i n g ,  1.962. 

The e x a c t  l o c a t i o n  o r  type  o f  occurrence i s  no t  known. 

The geo logy  of Lone Mountain was s t u d i e d  i n  d e t a i l  by Lovcjoy d u r i n g  

t h e  l a t t e r  p a r t  of  t h e  1950s .  According t o  h i s  i n t e r p r e t a t i o n s ,  tile lower 

E l a n k s o f L o n e  Mountain a r e  composed of t h r u s t e d  e a s t e r n  and wes te rn  f a c i e s  

sed iments  o f  Ordovic ian th rough  Devonian a g e .  The lower  p l a t e  rocks  a r e  

mainly  l i m e s t o n e s ,  c a l c a r e o u s  s i l t s t o n e s  and s h a l c s .  I n t e r n a l  o v e r t h r u s t s  

of  t h e s e  r o c k s  occur  l o c a l l y .  The upper p l a t e  s e c t i o n  c o n s i s t s  of c h e r t s  

and s i l i c e o u s  s h a l e s .  On t h e  p l a t e  marg ins ,  t h e  r o c k s  a r e  f r a c t u r e d ,  b r e c c i a t e d  

and s i l i c i f i e d .  D e t a i l e d  l i t h o l o g i c  d e s c r i p t i o n s  of  t h e  sed iments  a r e  provided 

by Lovejoy,  1958 ( a ) .  K e t n e r ,  1975,  h a s  s i n c e  c o r r e l a t e d  t h e  t o n e  Mountain 

sed iments  w i t h  recogn ized  Nevadan s t r a t i g r a p h i e s ;  e x p l i c i t l y  t h e  Nevada and 

Rober t s  Mountains Format ions .  T e r t i a r y  conglomerates  and welded ash-flow t u f f s  

cover  t h e  low-lying a r e a s  a d j a c e n t  t o  Lone Mountain. 

The r i d g e c r e s t  a r e a  of  Lone EIountain i s  u n d e r l a i n  by n m u l t i p l e  i n t r u s i v e  

complex which c o n s i s t s  of s e v e r a l  c r o s s c u t t i n g  s t o c k s  and d i k e s .  The combined 

o u t c r o p  exposure  of  t h e  b o d i e s  i s  between 6 and 8 s q u a r e  m i l e s .  The main 

i n t r u s i v e  body, named t h e  Nannies  Peak i n t r u s i v e ,  forms b o l d ,  j o i n t e d  ou tc rops  

a l o n g  t h e  e n t i r e  n o r t h - t r e n d i n g  summit of  Lone Mountain.  The a r c u a t e ,  d ike -  

shaped body d i s p l a y s  a  r a n g e  o f  compos i t ions  and t e x t u r e s  b u t  predominate ly  i s  

a  q u a r t z  monzoni te  porphyry.  S e v e r a l  mines a r e  l o c a t e d  a l o n g  t h e  c o n t a c t  of 

t h i s  body and t h e  o l d e r  Devonian l i m e s t o n e s .  

The i n t r u s i o n  a long  Nannies  Peak was bo th  pre-dated and pos tda ted  by 

t h e  i n t r u s i o n  of  monzon i t i c  t o  d i o r i t i c  s t o c k s  and l a t i t e  o r  p o r p h y r i t i c  d i k e s  

o u t c r o p p i n g  on t h e  e a s t  f l a n k  o f  Lone Mountain. A 1 1  of  t h e  igneous  bod ies  a r e  

i n t r u d e d  by l a t e - s t a g e  a p l i t i c  o r  p o r p h y r i t i c  d i k e s  and q u a r t z  v e i n s  f a r  too 

numerous t o  map i n d i v i d u a l l y .  The d i k e s  and v e i n s  a r e  common i n  t h e  mined 

j Li& 
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a r e a s  where they a r e  a l t e r e d  o r  m i n e r a l i z e d .  Somc of t h e  dilces occupy high- 

a n g l e  f a u l t  s t r u c t u r e s ,  

The composi te  i n t r u s i v e  body of Lone Mountain i s  d a t e d  a t  38 m. y .  

(Coats and McKee, 1972).  A much younger and p robab ly  l e s s  r e l i a b l e  age  of 

12 m. y. ($ 20 m. y . )  was o b t a i n e d  e a r l i e r  on b i . o t i t e  from t h e  Nannies Peak 

p l u t o n  a t  t h e  Lone Wolf mine ( S c h i l l i n g ,  1965) .  

The o r e  bod ies  a t  Lone ?fountain a r e  mainly  v e i n  o r  r ep lacement  d e p o s i t s  

which a r e  l o c a l i z e d  w i t h i n  t h e  a l t e r e d  i n t r u s i v e  b o d i e s  o r  more commonly 

a long  t h e  c o n t a c t  zones between lower p l a t e  l i m e s t o n e s  and the  i n t r u s i v e  s t o c k s  

and d i k e s .  Many of  t h e  d e p o s i t s  a r e  gossany rep lacement  zones  o c c u r r i n g  a long  

bedding p l a n e s  ( f a u l t s ? )  o r  t h r u s t  f a u l t s  i n  s i l t y  l i m e s t o n e s  and c a l c a r e o u s  

s h a l e s .  Also ,  copper and i r o n - r i c h  s k a r n s  a r e  developed n e a r  t h e  c o n t a c t s  of 

the  l a r g e r  s t o c k s .  A few mines ,  s p e c i f i c a l l y  t h e  ?,Ionarch and Rip Van Winkle,  

a r e  developed a long h igh-ang le  f a u l t s  o r  s i l i c i f i e d  b r e c c i a  zones i n  t h e  upper 

p l a t e  r o c k s .  

The main o r e  m i n e r a l s  are s p h a l e r i t e ,  c h a l c o p y r i t e ,  and ga lena  a s s o c i a t e d  

wi th  s i l v e r  and minor go ld  (Smith ,  1976) .  Emmons, 1910, a l s o  n o t e s  t h e  p r e s e n c e  

of copper and l e a d  c a r b o n a t e s ,  pyromorph i t e  and a r s e n o p y r i t e .  Much of t h e  mined 

o r e  was o x i d i z e d .  

The l i m e s t o n e s  exposed a l o n g  t h e  f l a n k s  of Lone Mountain a r e  t y p i c a l l y  

s i l t y  o r  sandy,  o f t e n  l a m i n a t e d  o r  m o t t l e d ,  form mass ive  t o  medium beds  (6"- 1' 

t h i c k )  and a r e  in te rbedded  w i t 1 1  l imey s h a l e s .  A t  t h e  m i n e s i t e s ,  t h e  l i m e s t o n e  

w a l l r o c k s  a r e  n o t a b l y  a l t e r e d .  Most commonly t h e y  a r e  b leached  and r e c r y s t a l -  

l i z e d ,  forming sugary  w h i t e  marb le  o u t c r o p s .  The bedding is g e n e r a l l y  c o n t o r t e d  

o r  f o l d e d .  S t e e p  bedding i n c l i n a t i o n s  n e a r  t h e  r i d g e c r e s t  a r e  t h e  r e s u l t  of  

doming by t h e  i n t r u s i v e  mass. C a l c i t e  v e i n s  c u t  t h e  w a l l r o c k s  and a l s o  cement 

b x e c c i a s .  P y r i t e , g a l e n a  and hemimorphi te  o c c u r  i n  g o s s a n s ,  r e p l a c e d  w a l l r o c k  

and m i n e r a l i z e d  b r e c c i a s  found on t h e  dumps. 
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S i l i c i f i c a t i o n  o f  t h e  l i m e s t o n e  i s  e v i d e n t  a t  s e v e r a l  l o c a t i o n s .  The 

t a c t i t e s  c o n t a i n  v a r i a b l e  amounts of p i n k ,  r e d  o r  g r e e n  g a r n e t ,  e p i d o t e ,  

a c t i n o l i t e ,  c a l c i t e  and o c c a s s i o n a l l y  t r e m o l i t e .  M i n e r a l i z e d  v a r i e t i e s  

c o n t a i n  copper  m i n e r a l s  ( s u l f i d e s  and o x i d e s ) ,  m a g n e t i t e  and p y r i t e .  Replace- 

ment pods of  m a g n e t i t e ,  p a r t i a l l y  o x i d i z e d  t o  h e m a t i t e ,  were mined i n  t a c t i t e s  

a t  t h e  Magne t i t e  c l a i m  and Lone Mountain "open p i t "  mine. The t a c t i t e s  developed 

i n  s i l t y  h o r i z o n s  a r e  g e n e r a l l y  sugary  i n  t e x t u r e  and Light g r e e n  i n  c o l o r .  

Dikes and q u a r t z  v e i n s  a r e  found i n  abundance a t  t h e  m i n e s i t e s .  Often 

t h e  igneous  r o c k s  show c r o s s - c u t t i n g  r e l a t i o n s h i p s  and a r e ,  i n  t u r n ,  c u t  by 

f i n e l y  c r y s t a l l i n e  s i l i c e o u s  d i k e s  o r  q u a r t z  v e i n s .  Some of t h e  d i k e s  a t  t h e  

rn ines i t e s  a r e  b l e a c h e d ,  p r o p y l i t i z e d  ( c h l o r i t i c  a l t e r a t i o n )  o r  s e r i c i t i z e d  and 

c o n t a i n  some p y r i t e .  

F i n e l y  c r y s t a l l i n e  p u r p l e  f l u o r i t e  o c c u r s  i n  a 10-12'' wide  q u a r t z  v e i n  

exposed i n  t h e  upper  workings  a t  sample l o c a t i o n  186. C h a l c o p y r i t e ,  p y r i t e ,  

copper o x i d e s  and s p h a l e r i t e  (? )  a l s o  o c c u r  i n  t h e  v e i n .  A t  t h e  IM c l a i m s ,  

l o c a t e d  a b o u t  1 m i l e  t o  t h e  e a s t ,  ye l low ant imony o x i d e s  were observed i n  

s i l i c e o u s  gossan  found on t h e  dump. Lawrence,  1963, r e p o r t s  t h e  occur rence  of 

"small  b l e b s  and l a r g e  l e n s e s "  of  s t i b n i t e  a s s o c i a t e d  w i t h  g a l e n a  and p y r i t e  

a t  t h e  Hunter p r o s p e c t .  The l o c a t i o n  of t h e  p r o s p e c t ,  as s t a t e d  by Lawrence, 

is confus ing .  However, t h e  p r o s p e c t  i s  a c c r e d i t e d  f o r  t h e  p r o d u c t i o n  of twelve 

tons  o f  l ead-s i lve r -an t imony  o r e  i n  1921 (?). 

Throughout t h e  d i s t r i c t ,  many of  t h e  caved underground workings  a r e  

redeveloped by s c r a p p i n g  o r  t r e n c h i n g .  The s h a l l o w  e x c a v a t i o n s  a r e  between 

2-10 y e a r s  o l d .  S e v e r a l  p a t e n t e d  mining c l a i m s  a r e  h e l d  on t h e  n o r t h  and e a s t  

f l a n k s  of  Lone Mountain.  E x p l o r a t o r y  d r i l l i n g  was conducted p robab ly  5-10 

y e a r s  ago i n  s e v e r a l  a r e a s  a d j a c e n t  t o  t h e  m i n e s i t c s .  Ac t ive  c l a i m s  cover  t h e  
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nor th-west  f l a n k  of the wounta in .  A t  t h e  time of o u r  exam, Nammco (Casper,  

Wyo,) g e o l o g i s t s  were b e g i n n i n g  e x p l o r a t i o n  worlc on t h e i r  c l a i m s  Located 

n e a r  t h e  Monarch Mine. The s o u t h e r n  p a r t  of the  d i s r r i c t  i s  r e l a t i v e l y  inac -  

t i v e ,  b u t  everywhere covered  by v a l i d  unpa ten ted  mining c l a i m s .  
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MINERAL HILL DISTRICT - 

The Pl inera l  H i l l  mining d i s t r i c t  i s  s i t u a t e d  a l o n g  t h e  lower w e s t - c e n t r a l  s l o p e  

of  t h e  Sulphur  Spr ing  Range a b o u t  40 m i l e s  s o u t h  o f  t h e  town o f  C a r l i n .  The d i s t r i c t  

l i e s  w i t h i n  Eureka county  and is  bordered on t h e  e a s t  by t h e  Union d i s t r i c t .  

The main mine i n  t h e  d i s t r i c t ,  t h e  Minera l  H i l l  mine ,  c o n s i s t s  of numerous 

nor th - sau th  t r e n d i n g  open s t o p e s ,  a d i t s  and s h a f t s  which occupy t h e  nor th  and w e s t  

f l a n k s  of a  s m a l l  i s o l a t e d  k n o l l  named Mineral  H i l l .  The wes t  s i d e  of the h i l l  h a s  

been t h e  s i t e  of r e c e n t  (2-3 y e a r s  o l d )  e x p l o r a t o r y  t r e n c h i n g  and d r i l l i n g .  The 

o t h e r  mine s i t e s  i n  t h e  d i s t r i c t  a r e  l i t t l e  developed by s h a l l o w  t rench ing  o r  

p r o s p e c t i n g .  

The e a r l y  mining h i s t o r y  o f  t h e  d i s t r i c t  i s  q u i t e  i n t e r e s t i n g  and we l l  documented 

The f i r s t  s i l v e r  o r e  was mined i n  abou t  1868 and sh ipped  t o  Aust in  f o r  t r ea tment  i n  

t h e  Manhattan m i l l  by r o a s t i n g  and pan-amalgamation. Tine p r e p a r a t i o n  of the e a r l y  

o r e  is  of s i g n i f i c a n c e  b e c a u s e  a n  unusua l ly  good r e c o v e r y  was made ( b e t t e r  t h a n  90%) 

us ing  t h e  Reese River  and Washoe p r o c e s s e s .  Also s e v e r a l  y e a r s  l a t t e r ,  the  t a i l i n g s  

o r  r o a s t e d  c h l o r i d i z e d  o r e s  f rom t h e  d e p o s i t  were s u c c e s s f u l l y  r e t r e a t e d  and t h i s  

was c o n s i d e r e d  a  b r e a k  t h r o u g h  i n  m e t a l l u r g y  ( T o l l ,  1912) .  Mining of the  d e p o s i t  

con t inued  v i g o r o u s l y  u n t i l  a b o u t  1872 when t h e  M i n e r a l  H i l l  S i l v e r  Mining Co.,  

o rgan ized  j u s t  one y e a r  e a r l i e r ,  was unable  t o  l o c a t e  enough o r e  t o  cover accumula t ing  

expenses ,  Mining of t h e  d e p o s i t  cont inued s p o r a d i c a l l y  through 1936 (Vanderburg, 

1938). The t o t a l  known p r o d u c t i o n  from the  d e p o s i t  th rough  1938 is valued a t  2 . 5  

m i l l i o n  d o l l a r s  most ly  i n  s i l v e r  b u t  a l s o  i n  l e a d ,  z i n c ,  copper and gold ( R o b e r t s ,  

e t  a l ,  1967).  

The Su lphur  Spr ing  Range n e a r  Minera l  H i l l  and Union Summit is under la in  by 

Ordovic ian s i l i c e o u s  s e d i m e n t s  and Devonian c a r b o n a t e  r o c k s .  The u n i t s  a r e  g e n e r a l l y  

n o r t h - s t r i k i n g  and f a u l t  j u x t a p o s e d '  The Rober t s  Mountains T h r u s t  i s  exposed a l o n g  . 

t h e  w e s t e r n  f l a n k  of M i n e r a l  H i l l  (Rober t s ,  e t  a l ,  1967) and i s  probably  an i m p o r t a n t  
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c o n t r o l  of m i n e r a l i z a t i o n  a t  t h e  Mineral  I l i l l  mine.  J a s p e r o i d s  and j a s p e r o i d  

b r e c c i a s  form r e s i s t a n t  o u t c r o p s  throughout  t h e  d i s t r i c t  e s p e c i a l l y  a l o n g  t h e  t h r u s t  

c o n t a c t  ( s e e  f i e l d  wr i t e -up  f o r  sample l o c a t i o n  1 3 5 ) .  Ex tens ive ,  n o r t h - s t r i k i n g ,  

h igh-angle  f a u l t s  b i s s e c t  t h e  c o r e  of the  d i s t r i c t .  Alter?:! igneous  dilces a r e  

r e p o r t e d  t o  occur  n e a r  t h e  m i n e r a l i z e d  a r e a s  b u t  n o w w e r e  observed d u r i n g  o u r  

b r i e f  r e c o n n a i s s a n c e  of t h e  d i s t r i c t  . 
The Minera l  H i l l  mine c o n t a i n s  abou t  2 ,000 '  o f  underground workings which 

e x p l o r e  a  zone of m i n e r a l i z a t i o n  about  200-300' wide  (Em~non, 1910).  The d i s c o v e r y  

d e p o s i t s  outcropped on t h e  s u r f a c e  and t h e  e a r l y  mining took p l a c e  a t  sha l low 

d e p t h s  ( W h i t e h i l l ,  1873) ,  The h o s t  rock  f o r  t h e  d e p o s i t  i s  Devonian do lomi te  which,  

a t  t h e  m i n e s i t e ,  i s  b l e a c h e d ,  s h e a r e d ,  i n  p a r t  r e c r y s t a l l i z e d  and g e n e r a l l y  h i g h l y  

s i l i c i f i e d .  The bedding of t h e  d o l o m i t e s ,  a l t h o u g h  d i s t u r b e d  by a  s h e e t e d  s h e a r  

sys tem s t r i k e s  n o r t h w e s t  and d i p s  s t e e p l y  n o r t h e a s t . N o r t h  t o  n o r t h w e s t - s t r i k i n g .  

s t e e p l y  i n c l i n e d  s h e a r  and b r e c c i a  zones c u t  a c r o s s  t h e  bedding.  Replacement of 

t h e  h o s t  r o c k s  by q u a r t z  h a s  o c c u r r e d  i n  t h e  a r e a s  of most i n t e n s e  s h e a r i n g ,  

Massive ,  i r r e g u l a r - s h a p e d  q u a r t z  and c a l c i t e  v e i n s  a r e  p r e s e n t  i n  t h e  s i l i c i f i e d  

zones .  S u l f i d e  o r e  from t h e  dump c o n t a i n s  i r r e g u l a r  s t r i n g e r s  and pods of p y r i t e ,  

g a l e n a ,  c o v a l i t e ,  a n g l e s i t e ,  b a r i t e  and c e r u s s i t e .  The gangue m i n e r a l  i s  t y p i c a l l y  

mass ive  w h i t e  q u a r t z .  Most samples  a r e  f r a c t u r e d  o r  b r e c c i a t e d  and c o n t a i n  

m a l a c h i t e  and a z u r i t e  on f r a c t u r e  s u r f a c e s .  

More t h a n  40% of t h e  t o t a l  mined s i l v e r  was p r e s e n t  a s  c h l o r i d e s ,  a l t h o u g h  

a r g e n t i t e  and s i l v e r  bromide were a l s o  mined. Some of  t h e  e a r l y  o r e  c o n t a i n e d  as 

much a s  100-200 ounces  of  s i l v e r  p e r  t o n  ( a m o n s ,  1910) .  Antimony i n  t h e  form of  

t e t r a h e d r i t e ,  p o l y b a s i t e  and s t e p h a r i t e ,  i n  a d d i t i o n  t o  molybdeni te  were a l s o  

r e p o r t e d  t o  occur  i n  t h e  o r e  (Lawrence, 1963; E i s s l e r ,  1898).  

An a r e a  of  a c t i v e  h o t  s p r i n g s  j u s t  n o r t l ~  of Bruf fey  Ranch i s  covered by 

t e r r a c e d  t u f a  d e p o s i t s  which c o n t a i n  b a r i t e  and f l u o r i t e  (Papke , 1 9 7 9 ) .  S e v e r a l  

s h a l l o w  p r o s p e c t s  i n  t h e  a r e a  e x p l o r e  s e t s  of narrow,  n o r t h w e s t - s t r i k i n g  f r a c t u r e s  
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which c u t  c a l c a r e o u s  s p r i n g  d e p o s i t s  and u n d e r l y i n g  hydro the rmal ly  a l t e r e d  l i m e s t o n e s  

and minor q u a r t z i t e s .  Opa l ine  m a t e r i a l  is i n f u s e d  a l o n g  t h e  f r a c t u r e s .  Brown 

t r a n s l u c e n t  l e n s e s  o f  f l u o r i t e  ( ? )  were no ted  i n  o p a l i z e d  b r e c c i a  i n  a d d i t i o n  

t o  r ed  specks  which may b e  c i n n a b a r  ( ? ) .  

B u l l d o z e r  c u t s  and p r o s p e c t  p i t s  l o c a t e d  a t  t h e  V i c t  c l a i m s  a b o u t  4  mi les  

s o u t h  o f  t h e  M i n e r a l  I I i l l  mine e x p l o r e  g o s s a n s  and j a s p e r o i d s .  Analyzed samples 

from t h e  a r e a  c o n t a i n  s i g n i f i c a n t  amounts of  s i l v e r  and g o l d .  The workings l i e  

a l o n g  i n t e r s e c t i n g  f a u l t  zones  between t h e  S i l u r i a n  R o b e r t s  l loun ta ins  Formation 

and Ordov ic ian  V i n i n i  Format ion and Eureka Q u a r t z i t e  (NBMG l l in ing  d i s t r i c t  f i l e  

// 117,  M i n e r a l  H i l l  d i s t r i c t ,  unpub. r e p o r t ) .  

I n  A p r i l  1982,  Amoco P r o d u c t i o n  Co.completed a new f i e l d  d i s c o v e r y  o i l  w e l l ,  

t h e  Blaclcburn No.3, a b o u t  5  miles n o r t h - n o r t h w e s t  o f  Minera l  H i l l  on t h e  e a s t  s i d e  

of  P i n e  V a l l e y .  P r o d u c t i o n  th rough  December 1982 was 14,228 b a r r e l s  o f  o i l  w i t h  

a n  API g r a v i t y  r a n g i n g  f rom 27°-29.90 ( G a r s i d e ,  1983) .  The new d i s c o v e r y  is 

l o c a t e d  l e s s  than  4  m i l e s  w e s t  of  t h e  w e l l  known B r u f f e y  o i l  and g a s  s e e p s  

d i s c o v e r e d  by M r .  R .V.  B r u f f e y  i n  t h e  1 9 2 0 ' s .  The o i l  s e e p s  a r e  a s s o c i a t e d  w i t h  

the rmal  s p r i n g s  and t u f a  d e p o s i t s  l y i n g  a l o n g  t h e  t r a c e  of a  major  Bas in  and Range, 

range f r o n t  f a u l t  ( F o s t e r ,  e t  a 1  1979) .  
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MODARELLI-FRENCHLE CREEK DISTRICT --- 

The Modare l l i -F rench ie  Creek d i s t r i c t  i s  l o c a t e d  i n  t h e  n o r t h - c e n t r a l  Cor tez  

Mountains abou t  25 m i l e s  south-southwest  of C a r l i n .  The main mine i n  t h e  d i s t r i c t  

i s  t h e  M o d a r e l l i  i r o n  mine l o c a t e d  on t h e  e a s t  s i d e  of t h e  range i n  s e c t i o n  30, 

T29N, R51E. L e s s e r  i r o n  mines and p r o s p e c t s  a r e  l o c a t e d  a l o n g  t h e  r a n g e c r e s t  

above and s o u t h  of  t h e  M o d a r e l l i  mine and w i t h i n  F r e n c h i e  Creek canyon. A few 

s m a l l  p r o s p e c t s  s o u t h  of t h e  main d i s t r i c t  occupy Sbeep Creek and Hand-me-down 

Creek. These p r o s p e c t s  e x p l o r e  d e p o s i t s  of  i r o n  and s u l f u r ,  r e s p e c t i v e l y .  Also 

t h e r e  a r e  s e v e r a l  minor o c c u r r e n c e s  of copper and b a r i t e  i n  t h e  m i n e r a l i z e d  a r e a s .  

The M o d a r e l l i  i r o n  mine,  o r i g i n a l l y  known a s  t h e  Amar i l lo  d e p o s i t ,  was 

d i s c o v e r e d  i n  1903 (Shawe, e t  a l ,  1962) .  Mining of t h e  d e p o s i t  began i n  1951 and 

con t inued  s p o r a d i c a l l y  th rough  1961. During t h i s  t ime ,  a  t o t a l  of 395,900 long 

t o n s  of i r o n  o r e  were produced (Muff le r ,  1964) .  The o t h e r  i r o n  d e p o s i t s  i n  t h e  

d i s t r i c t  a r e  l e s s  e x t e n s i v e  and were  apparently n e v e r  p r o d u c t i v e .  

The geology of  t h e  F r e n c h i e  Creek 15 '  quadrang le  was mapped by Muff le r ,  1962 and 

l a t e r  p u b l i s h e d  a s  USGS B u l l e t i n  1179. Before  h i s  work i n  t h e  a r e a ,  t h e  v o l c a n i c  

r o c k s  i n  t h i s  p a r t  of t h e  C o r t e z  Range were cons ide red  t o  b e  T e r t i a r y  i n  age 

(Shawe, 1962) .  On t h e  b a s i s  of f i e l d  e v i d e n c e ,  Muf f le r  determined t h a t  t h e  v o l c a n i c  

sequence i s  e n t i r e l y  Mesozoic,  o r  more s p e c i f i c a l l y ,  J u r a s s i c  ( ? )  i n  age .  

I n  F r e n c h i e  and Big P o l e  Creeks ,  t h e  v o l c a n i c  s e c t i o n  may be  a s  much a s  

10,000 '  t h i c k  ( M u f f l e r ,  1964) .  The package of roclcs a r e  a s s i g n e d  t o  t h e  Pony T r a i l  

Group which i s  s u b d i v i d e d  i n t o  t h r e e  members, the  13ig Po le  Format ion (vo lcan ic  

wackes and f l o w s ) ,  t h e  Sod House Tuff ( s i l i c i c  t u f f s ,  f lows  and wa te r  - l a i n  m a t e r i a l )  

2nd t h e  F r e n c h i e  Creek R h y o l i t e  ( r h y o l i t e  and r h y o d a c i t e  f l o w s ) .  " I r o n  m i n e r a l i z a t i o n  

and s e v e r a l  t y p e s  of  a s s o c i a t e d  hydro the rmal  a l t e r a t i o n "  h a s  a f f e c t e d  a l l  t h r e e  

members of t h e  Pony T r a i l  Group, b u t  t h e  main i r o n  o r e  replacement  d e p o s i t s  a r e  



l o c a l i z e d  "almost  e x c l u s i v e l y "  i n  tile F rench ie  Creek R h y o l i t e ,  t h e  youngest of 

t h e  t h r e e  members (Muff le r ,  1964) .  

I n  t h e  French ie  Creek a r e a ,  t h e  f lows g e n e r a l l y  d i p  northwestward and a r e  

fo lded  i n t o  a n  eas t - n o r t h c a s t  kt-cndirlg i ln t i c  f i ne l sync1  inc  pit i  r .  Throughout t h e  

a r e a ,  t h e  r o c k s  a r e  k a o l i n i z e d  and n e a r  t h e  m i n e r a l i z e d  s i t e s  some u n i t s  a r e  

s e r i c i t i z e d  o r  s i l i c i f i e d .  

Surrounding t h e  main d i s t r i c t ,  t h e  Pony T r a i l  Group and Pennsylvanian and 

Permian sed iments  of t h e  Brock Canyon Formation a r e  i n t r u d e d  by a  l a r g e ,  i r r e g u l a r  

shaped,  m u l t i p l e  i n t r u s i v e  body, r e f e r r e d  t o  a s  t h e  F r e n c h i e  Creek i n t r u s i v e  

complex. M u f f l e r  (1964) p e t r o g r a p h i c a l l y  examined t h e  v a r i o u s  b o d i e s  i n  d e t a i l .  

T h e i r  compos i t ions  and t e x t u r e s  a r e  wide ly  v a r y i n g ,  b u t  t h e  most abundant i n t r u s i v e  

type  i n  t h e  mapped a r e a  i s  g r a n o d i o r i t e .  I n t r u s i o n  b r e c c i a s  arc p r e s e n t  and s u g g e s t  

a  f o r c e a b l e  mode of emplacement f o r  t h e  bod ies .  Rad iomet r i c  age  d a t e s  o b t a i n e d  from 

m a f i c  p h e n o c r y s t s  s e p a r a t e d  from a d i o r i t e  a t  Hand- me-down Creek and a q u a r t z  

monzoni te  n o r t h  of  Sod House Creek ranged between 125-150 my, i n d i c n t i n g  n Cre taceous  

age f o r  t h e  complex ( S c h i l l i n g ,  1965) .  The rocks  a r e  w i d e l y  a l b i t i z e d  through 

d e u t e r i c  p r o c e s s e s  and show l o c a l  k a o l i n i t i c  o v e r p r i n t s  r e s u l t i n g  from a  l a t t e r  

s t a g e  of hydro the rmal  a l t e r a t i o n  ( ? I u f f l e r , 1 9 6 4 ) .  I n  a d d i t i o n  t o  t h e  l a r g e  i n t r u s i v e  

b o d i e s , t h e r e  a r e  numerous d i k e s  and p l u g s  of v a r i o u s  compos i t ions  emplaced i n t o  

t h e  v o l c a n i c  and p l u t o n i c  s e c t i o n .  A r h y o l i t e  p lug  which may have been a  f e e d e r  

f o r  t h e  F r e n c h i e  Creek R h y o l i t e  i s  l o c a t e d  n e a r  t h e  mouth of F r e n c h i e  Creek canyon. 

High-angle f a u l t s  of v a r i o u s  o r i e n t a t i o n s  c u t  t h e  i n t r u s i v e  r o c k s  and t h e  

v o l c a n i c s .  Some of t h e  s t r u c t u r e s  a r e  s i l i c i f i e d  and m i n e r a l i z e d  and may have 

o r i g i n a t e d  i n  r esponse  t o  d e f o r m a t i o n  caused d u r i n g  t h e  i n t r u s i v e  ep i sode  ( M u f f l e r ,  

1964) .  

The i r o n  replacement  body a t  t h e  M o d a r e l l i  mine i s  l o c a t e d  a t  t h e  i n t e r s e c t i o n  



of a  N60E and e a s t - w e s t - s t r i k i n g  high-angle  f a u l t .  The t r i a n g u l a r  wedge formed 

between t h e  f a u l t  zones i s  p r e s e n t l y  t h e  l o c a t i o n  o f  a  l a r g e  t e r r a c e d  open p i t .  

The w a l l s  of t h e  p i t  expose  a  l a r g c  mass of red  and blaclc  i r o n  o r e ;  the  oxidized 

p o r t i o n s  of  t h e  o r i g i n a l  b l a c k  m a g n e t i t e  o r e  a r c  c o n v e r t e d  t o  red  hemat i t e .  The 

most i n t e n s e  replacement  of  t h e  h o s t  rock  o c c u r s  i n  a r e a s  of h igh f r a c t u r i n g .  Smal l  

s t o c k  p i l e s  of o r e  found n e a r  t h c  c r u s h e r  below tile p i t  cons i s t :  of specu la r  

h e m a t i t e  ( m a r t i t e  ? )  wit11 some q u a r t z ,  a p a t i t e  and b a r i t e  on f r a c t u r e  s u r f a c e s  

and i n  pods w i t h i n  t h e  o r e .  Adjacent  t o  t h e  d e p o s i t  t h e  r h y o d a c i t i c  flows a r e  

s i l i c i f i e d  o r  s e r i c i t i z e d .  Commonly, p l a g i o c l a s e  p h e n o c r y s t s  i n  t h e  rocks  a r e  

r e p l a c e d  by c l a y  m i n e r a l s  and i r o n - o x i d e s .  Away from t h e  main d e p o s i t ,  the  rocks  

c o n t a i n  abundant c h l o r i t e .  

L e s s  e x t e n s i v e  i r o n  o r e  b o d i e s  a r e  l o c a t e d  e l s e w h e r e  i n  t h e  d i s t r i c t .  These 

d e p o s i t s  l i e  a long  f a u l t  zones ,  and because  o f  i n t e n s e  s i l i c i f i c a t i o n ,  g e n e r a l l y  

form r e s i s t a n t  vein-shaped o u t c r o p s .  The v e i n  m a t e r i a l  i s  u s u a l l y  l e s s  oxidized 

and c o n t a i n s  more o r i g i n a l  m a g n e t i t e  t h a n  t h e  o r e  obse rved  a t  t h e  Modare l l i  Y '  m e .  

I n  a d d i t i o n  t o  mass ive  b l a c k  m a g n e t i t e ,  t h e  o r e  c o n s i s t s  of h e m a t i t e  and has  vug 

and c a v i t y  f i l l i n g s  of l i m o n i t e ,  q u a r t z  and b a r i t e .  The o r e  m a t e r i a l  i s  b r e c c i a t e d  

and c u t  by v i t r e o u s  v e i n l e t s  of  q u a r t z  o r  a p a t i t e .  Rose c o l o r e d  q u a r t z  occurs  

a s  v e i n  m a t e r i a l  and a s  a  gangue m i n e r a l  i n  i r o n  o r e  found a s  F l o a t  near  the  

F r e n c h i e  Creek p r o s p e c t .  

Dur ing o u r  examina t ion  o f  t h e  d i s t r i c t  i n  J u l y ,  1982,  Amoco Minera l s  Co. 

was conduc t ing  e x p l o r a t i o n  work w i t h i n  F r e n c h i e  Creek Canyon. E x i s t i n g  roads  had 

been improved a t  t h e  head of F r e n c h i e  Creek and a l o n g  t h e  r i d g c c r e s t  a r e a  toward 

t h e  M o d a r e l l i  mine. D r i l l  pads were c o n s t r u c t e d  a t  s c a t t e r e d  i n t e r v a l s  along t h e  

r o a d s .  A r o t a r y  d r i l l  r i g  was a c t i v e l y  d r i l l i n g  on t h e  e a s t  s i d e  of the  canyon 

f l o o r  i n  s e c t i o n  2 6 ,  T29N, R50E. According t o  t h e  Anloco g e o l o g i s t  a t  the s i t e ,  



4. 

t h e  h o l e  had reached  a  d e p t h  of  900 ' .  Judg ing  from t h e  c u t t i n g s  examined a t  tile 

s i t e ,  t h e  d r i l l e d  s e c t i o n  was e n t i r e l y  i n  v o l c a n i c s  o r  tu f faceous  sed iments .  

Behind ( t o  t h e  e a s t )  t h e  d r i l l  a r e a ,  t h e  roclis  form bo ld ,  jagged p i n n a c l e s  

which c o n t r a s t  markedly w i t h  t h e  more e a s i l y  eroded v o l c a n i c s  f l a n k i n g  t h e  o u t c r o p .  

A t  sample l o c a t i o n  1545, l o c a t e d  abou t  I. m i l e  s o u t h  of  t l ~ e  d r i l l  a r e a ,  t h e r e  a r e  

s i m i l a r  jagged o u t c r o p s  which,  when examined more c l o s e l y ,  were found t o  c o n s i s t  

of a  s i l i c i f i e d  and i r o n - r i c h  v o l c a n i c  b r e c c i a .  The b r e c c i a  is  c h a o t i c  i n  appear -  

ance  and c o n t a i n s  b l e a c h e d ,  s i l i c i f i e d  v o l c a n i c  f r n g n ~ e n t s  of  f i n e  pebb le  t o  

bou lde r  s i z e .  The f ragments  a r e  suspended i n  a  m a t r i x  of  hemat i t e  and s i l i c a .  

Hemat i te  v e i n s  c r o s s - c u t  some of t h e  f ragments .  I n t e r n a l ,  open-centered b r e c c i a  

zones c u t  t h e  o u t c r o p  a t  h i g h  a n g l e s .  The b r e c c i a t e d  ou tc rop  forms a  r i b  which 

t r e n d s  N80°E. I ts d i s c o r d a n t  appearance  s u g g e s t s  t h a t  i t  i s  a h i g h l y  s i l i c i f i e d  

f a u l t  zone o r  p o s s i b l y  nn I n t r u s l v c  plug or  d i l t c .  Ilowcvcr, Mulr icr  (1964) m;lppcd 

t h i s  zone as t h e  c o n t a c t  between t h e  Sod House Tuff  and o v e r l y i n g  F r e n c h i e  Creek 

R h y o l i t e .  

One and one-half  m i l e s  e a s t  of t h e  mouth of  I ~ r c r i c l ~ i e  Creek a r e  numerous 

underground and s u r f a c e  worlcings which e x p l o r e  copper  and s i l v e r - b e a r i n g ,  n o r t h -  

w e s t - s t r i k i n g  f a u l t  zones  i n  r h y o d a c i t e s  of t h e  F r e n c h i e  Creek R h y o l i t e ,  Although 

no r e c e n t  a c t i v i t y  was n o t e d  a t  t h e  p r o p e r t y ,  t h e  c x t e n t  of t h e  worlcings i n d i c a t e  

t h e r e  may have been a  s m a l l  p r o d u c t i o n  o f  s i l v e r  o r e  from the d e p o s i t .  A sample 

c o l l e c t e d  fro111 t h e  miuc (1546) c o n s i s t s  of ; i l tc recl  v o l c a n i c  rock wi th  p y r i t e ,  

c h a l c o p y r i t e  and secondary  c o a t i n g s  of copper  o x i d e s .  

S u l f u r  i s  b e i n g  d e p o s i t e d  a t  warm s p r i n g s  l o c a t e d  a long  a range f r o n t  f a u l t  

j u s t  southwest  of Hand-me-down Creek ( M u f f l e r ,  1964) .  
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MOUNTAIN CITY DISTRICT 

The Mounta in  C i t y  d i s t r i c t  i s  l o c a t e d  i n  e x t r e m e  n o r t h - c e n t r a l  Elko  County,  

and i n c l u d e s  t h e  l a r g e  a r e a  t h a t  l ies  g e n e r a l l y  n o r t h  of  t h e  Independence  Range 

and s o u t h  o f  t h e  Idaho  b o r d e r .  The a r e a  i s  t o t a l l y  w i t h i n  t h e  Humboldt N a t i o n a l  

F o r e s t  and i s  bounded on  t h e  wes t  by the 1)uck V a l l e y  In t l i an  I i e s e r v a t i o n .  

I n c l u d e d  w i t h i n  t h e  Mountain C i t y  d i s t r i c t  a r e  t h e  o l d  d i s t r i c t s  o f  Cope, 

Murray,  S o o n e r ,  Marseilles, and Van Duzer.  S i l v e r - g o l d  l o d e  d e p o s i t s  were d i s -  

cove red  i n  1869 i n  t h e  Cope, Murray,  and Sooner  d i s t r i c t s ;  t h o s e  a t  Cope l e d  t o  

t h e  f o u n d i n g  o f  t h e  town o f  Mountain C i t y .  Over one  m i l l i o n  d o l l a r s  i n  s i l v e r  

was produced p r i o r  t o  1 8 8 1  f rom t h e  mines  a round  Mountain C i t y .  Gold p l a c e r s  

were  worked i n  t h e  Van Duzer p a r t  o f  t h e  d i s t r i c t  f o l l o w i n g  t h e i r  d i s c o v e r y  i n  

1893  (Emrnons, 1 9 1 0 ) .  I n  1 9 3 1 ,  t h e  Rio  T i n t o  c o p p e r  d e p o s i t  was d i s c o v e r e d  

s o u t h w e s t  o f  Mounta in  C i t y .  T h i s  d e p o s i t ,  which produced $ 2 1  m i l l i o n  b e f o r e  i t  

c l o s e d  i n  1947 ,  h a s  f a r  exceeded a l l  o t h e r s  i n  t o t a l  p r o d u c t i o n  w i t h i n  t h e  

Mounta in  C i t y  d i s t r i c t .  S m a l l  amounts of  manganese,  t u n g s t e n ,  and uranium have  

been  produced f r o m  s e p a r a t e  p r o p e r t i e s  i n  v a r i o u s  p a r t s  of  t h e  d i s t r i c t  d u r i n g  

t h e  y e a r s  f o l l o w i n g  World War 11. During  t h e  l a t e  1 9 6 0 1 s ,  a molybdenum occur-  

r e n c e  was b e i n g  e x p l o r e d  i n  a n  a r e a  e a s t  of Mounta in  C i t y  (on  what  a r e  shown 

a s  t h e  A u t u n i t e  c l a i m s ,  Mountain C i t y  1 5 '  map).  Dur ing  t h e  1 9 7 0 f s ,  a t t e m p t s  

were made t o  r e a c t i v a t e  t h e  coppe r  mine a t  Mounta in  C i t y  a s  w e l l  as t o  l e a c h  

o l d  dumps a t  t h e  s i t e  f o r  c o p p e r .  Dur ing  1982 ,  t h e  o n l y  a c t i v i t y  l i s t e d  i n  

t h e  d i s t r i c t  w a s  a  s m a l l  s i l v e r  min ing  o p e r a t i o n  a t  t h e  S i l v e r  King mine wes t  
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o f  Mounta in  C i t y  ( i n  t h e  o l d  M a r s e i l l e s  p a r t  of  t h e  d i s t r i c t )  and  a s i l v e r  

l e a c h  o p e r a t i o n  a t  the  o l d  Protection mine s o u t h  of Mountaln C i t y  (one  of  

t h e  o l d  Cope d i s t r i c t  s i l v e r  m i n e s ) .  

Rocks i n  t h e  Mountain C i t y  d i s t r i c t  c o n s i s t  o f  a  s e q u e n c e  o f  l ower  

P a l e o z o i c ,  w e s t e r n  f a c i e s  r o c k s ,  a l l  now l o c a t e d  w i t h i n  t h e  uppe r  p l a t e  of 

t h e  R o b e r t s  Mounta ins  t h r u s t  s h e e t .  S e v e r a l  p l u t o n s  o f  C r e t a c e o u s  q u a r t z  

monzon i t e  i n t r u d e  t h e  P a l e o z o i c  f o r m a t i o n s  and b o t h  q u a r t z  monzon i t e  and 

t h e  o l d e r  r o c k s  have  been  o v e r l a i n  by s e v e r a l  s equences  o f  T e r t i a r y  vo lcan -  

i c  r o c k s  ( C o a t s  and S t e p h e n s ,  1 9 6 8 ) .  

The o rebody  a t  t h e  Rio  T i n t o  mine o c c u r r e d  as l e n s e s  w i t h i n  a d e f i n i t e  

s e q u e n c e  o f  b l a c k  s h a l e s  i n  t h e  l o w e r  p o r t i o n  of  t h e  o l d e s t  P a l e o z o i c  forma- 

t i o n  p r e s e n t  i n  t h e  d i s t r i c t ,  t h e  O r d o v i c i a n  Valmy Forma t ion .  The o r e  occu r -  

r e n c e  i s  i n t e r p r e t e d  a s  b e i n g  g e n e t i c a l l y  r e l a t e d  t o  l a t e  P a l e o z o i c  m a f i c  

v u l c a n i s m  ( C o a t s  and  S t e p h e n s ,  1 9 6 8 ) .  The p r imary  o r e b o d i e s  were  l e n t i c u l a r  

i n  s h a p e  and were  composed m a i n l y  of  q u a r t z ,  p y r i t e ,  and c h a l c o p y r i t e .  The 

p r i n c i p a l  orebody was c o m p l e t e l y  l e a c h e d  t o  t h e  200 l e v e l ,  and s u p e r g e n e  cop- 

p e r  s u l f i d e  o r e  was found b e n e a t h  a n  e s s e n t i a l l y  b a r r e n  g o s s a n .  Ore sh ipped  

from t h e  p r o p e r t y  i n  t h e  e a r l y  p r o d u c t i o n  y e a r s  r a n  a s  h i g h  a s  37% c o p p e r ;  

t h e  o v e r a l l  g r a d e  of  o r e  p roduced  t h r o u g h o u t  t h e  l i f e  of t h e  mine was 9.7% 

coppe r  ( C o a t s  and S t e p h e n s ,  1 9 6 8 ) .  

Gold and s i l v e r  d e p o s i t s  o f  t h e  Mountain C i t y  mining  d i s t r i c t ,  t h e  o r i g -  

i n a l  d i s c o v e r i e s ,  a r e  q u a r t z  v e i n s  which  o c c u r  main ly  i n  t h e  C r e t a c e o u s  

q u a r t z  monzon i t e .  Near t h e  s o u t h e r n  m a r g i n  o f  t h e  p l u t o n ,  v e i n s  a l s o  c u t  
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P a l e o z o i c  r o c k s .  T e r t i a r y  r h y o l i t i c  r o c k s  a r e  h y d r o t h e r m a l l y  a l t e r e d  n e a r  

v e i n s  n e a r  t h e  town of Mounta in  Citly, s u g g e s t i n g  t h a t  t h e  v e i n s  may be young- 

er t h a n  30 m.y. ( t h e  a g e  o f  t h e  r h y o l i t e s )  ( C o a t s  and S t e p h e n s ,  1968) .  The 

v e i n s  occupy f a u l t s  which c u t  t h e  o l d e r  r o c k s ;  t h e y  s t r i k e  i n  v a r i o u s  d i r e c -  

t i o n s  b u t  t h e  most  cornmorl d i r e c t i o n  i s  nor t l lwes t .  Ore s h o o t s  were  as much 

as f i v e  f e e t  wide .  P r imary  o r e  i n  t h e  v e i n s  c o n s i s t e d  of  p y r i t e ,  g a l e n a ,  

s p h a l e r i t e ,  t e t r a h e d r i t e ,  a r s e n o p y r i t e ,  c h a l c o p y r i t e ,  a r g e n t i t e ,  and f r e e  

g o l d .  Most o f  t h e  v e i n  p r o d u c t i o n ,  however,  came f rom o x i d i z e d  p o r t i o n s  o f  

t h e  v e i n s .  

Tungs ten  h a s  been  r e p o r t e d  f rom one  mine i n  t h e  Mounta in  C i t y  d i s t r i c t ,  

t h e  Golden E n s i g n  a b o u t  o n e  m i l e  s o u t h e a s t  o f  t h e  town. The d e p o s i t  produced 

m a i n l y  s i l v e r  and g o l d ,  l e a d ,  and  coppe r  d u r i n g  t h e  pre-1900 e r a  of a c t i v i t y  

i n  t h e  d i s t r i c t .  S c h e e l i t e  and  m o l y b d e n i t e  a r e  a l s o  r e p o r t e d  p r e s e n t ,  b u t  

t h e r e  i s  no r e c o r d e d  p r o d u c t i o n  of  t h e s e  m e t a l s  ( S t a g e r ,  i n  p r e p a r a t i o n ) .  

Uranium was d i s c o v e r e d  e a s t  of  Mounta in  C i t y  i n  1954 ,  and small amounts 

o f  u ran ium o r e  were  produced be tween 1959 and 1963.  The d e p o s i t s  a r e  i n  Ter-  

t i a r y  c o n g l o m e r a t e s  and t u f f s  i n  a r e a s  where t h e s e  r o c k s  o v e r l i e  an  eroded 

s u r f a c e  of  t h e  q u a r t z  monzon i t e .  The d e p o s i t s  a r e  l o c a l i z e d  a l o n g  permeable 

l a y e r s ,  g e n e r a l l y  w i t h i n  t h e  b a s a l  30 f e e t  o f  t h e  h o s t  r o c k .  The o r e  miner-  

a l s ,  a u t u n i t e ,  me ta tyuyamunl t e ,  u ranophane ,  o r  t o r b e r n i t e ,  o c c u r  as f i l l i n g s  i n  

c r a c k s  and p o r e  s p a c e s  o r  t h e y  p a r t l y  r e p l a c e  l i g n i t i z e d  o r  o p a l i z e d  wood 

(Smi th ,  1976)  . 
Gold p l a c e r  o p e r a t i o n s  h a v e  been  c a r r i e d  on o v e r  t h e  y e a r s  s i n c e  1883 i n  

t h e  o l d  Van Duzer p o r t i o n  o f  t h e  d i s t r i c t ,  and manganese was produced i n  1943 
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from t h e  Wicker mine on t h e  wes t  s i d e  of M e r r i t t  Mountain,  e a s t  of Mountain 

C i t y .  L i t t l e  is known of t h e  manganese o c c u r r e n c e ,  b u t  i t  is  d e s c r i b e d  a s  a 

v e i n  t y p e  d e p o s i t  i n  b l a c k  s h a l e s  (USBM f i e l d  r e p o r t ,  NBMC f i l e s ) .  The 

molybdcrtum occur rence  wh.ich caused  a f l u r r y  of e x p l o r a t i o n  a c t i v i t y  i n  the  

1 9 6 0 ' s  i s  e a s t  of Mountain C i t y  i n  an  a r e a  of more r e c e n t  uranlum e x p l o r a -  

t i o n  t h a t  ex tends  a c r o s s  q u a r t z  monzonite o u t c r o p s  on t h e  n o r t h  edge of t h e  

fIuber H i l l s .  Th i s  a r e a  i s  d e s c r i b e d  a s  a s tockworks  zone i n  q u a r t z  monzon- 

i t e  n e a r  a c o n t a c t  w i t h  g r a n i t e  (Sparks  Tr ibune ,  August  7 ,  1969) .  The a c t i v -  

i t y  d e s c r i b e d  i n  t h e  1969 news a r t i c l e  w a s  a p p a r e n t l y  n o t  s u c c e s s f u l ,  a s  

t h e r e  i s  no a c t i v i t y  i n  t h e  a r e a  a t  t h i s  t ime.  
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NORTI-? BATTLE MOUNTAIN AREA -- -- 

The North B a t t l e  Mountain a r e a ,  sometimes r ~ f e r r c d  t o  a s  tlie Stony 

Po in t  d i s t r i c t ,  i s  l o c a t e d  a long  t h e  sou thwes t  fl.nnk of  the s o u t h e r n  Sheep 

Creek r a n g e  about  s i x  m i l e s  n o r t h e a s t  of B a t t l e  Mountain. Most of t h e  mines 

and p r o s p e c t s  i n  t h i s  d i s t r i c t  a r e  i n  1,ander County i n  t h e  e a s t e r n  p o r t i o n  of 

T33N, R45E. 

According t o  S t a g e r ,  1977, s i l v e r - l e a d  o r e  was d i scovered  i n  t h e  a r e a  i n  

1906, b u t  mainly  p r o s p e c t i n g  and l i t t l e  mining took p l a c e  i n  t h e  d i s t r i c t  f o r  

t h e  nex t  s e v e r a l  y e a r s ,  A c a r l o a d  of o r e  was sh ipped  i n  1910, and i n  1927-28, 

e x p l o r a t i o n  and development began a t  t h e  Snowstorm mine. The Snowstorm, t h e  

on ly  m e t a l  mine of consequence i n  t h e  a r e a ,  produced abou t  200 t o n s  of o r e  

dur ing  t h i s  e a r l y  p e r i o d .  Work was done i n  t h e  a r e a  over  t h e  y e a r s ,  b u t  no 

major a c t i v i t y  took p l a c e  u n t i l  b a r i t e  w a s  discovered i n  s t e e p  s l o p e s  of t h e  

range above t h e  Snowstorm mine i n  t h e  mid-1970's. B a r i t e  c l a i m s  were s t aked  i n  

1977, and p roduc t ion  of b a r i t e  from a t  l e a s t  one mine, t h e  Rimrock, was repor ted  

i n  1982. 

During t h e  e a r l y  1 9 6 0 1 s ,  a s  p a r t  of t h e  Heavy Metals  Program, t h e  U.S. 

Geolog ica l  Survey d i d  a  c o n s i d e r a b l e  amount of g e o l o g i c  mapping and geochemical 

sampling i n  t h i s  p a r t  of s o u t h e r n  Sheep Creek range .  The r e s u l t s  o f  t h i s  work, 

pub l i shed  as U.S.G.S. C i r c u l a r  595, o u t l i n e d  a r e a s  of i n t e r e s t i n g  heavy metal  

anomal ies  around t h e  Snowstorm mine. Some e x p l o r a t i o n  i n t e r e s t  was genera ted  

a t  t h e  t ime  t h e  C i r c u l a r  was r e l e a s e d ,  b u t ,  a s  f a r  as i s  known, no m e t a l l i c  

d e p o s i t s  were found. 

Rocks exposed a l o n g  t h e  f l a n k s  of t h e  Sheep Creek range c o n s i s t  o f  a  

narrow n o r t h w e s t - t r e n d i n g  band of w e s t e r n - f a c i e s  P a l e o z o i c  r o c k s  which is  
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capped by Miocene v o l c a n i c  r o c k s  t o  t h e  n o r t h e a s t  ( S t e w a r t  and McKee, 1977). 

The Sheep Creek range  has  t h e  topograph ic  e x p r e s s i o n  of an  e l o n g a t e  mesa w i t h  

v o l c a n i c  f lows  forming t h e  top  and Pa leozo ic  r o c k s  forming o u t c r o p s  a long  t h e  

s t e e p  s i d e s .  The P a l e o z o i c  s e c t i o n  shows complicated t h r u s t  r e l a t i o n s h i p s ,  

w i t h  i m b r i c a t e  t h r u s t  f a u l t  s l i c e s  c o n t a i n i n g  rocks  of 0rdovf.cinn through 

Devonian age .  

The s i l v e r - l e a d  d e p o s i t s  i n  t h e  v i c i n i t y  of t h e  Snowstorm mine a r e  

d e s c r i b e d  a s  o c c u r r i n g  a l o n g  narrow,  d i s c o n t i n u o u s  q u a r t z  v e i n s  t h a t  s t r i k e  

~55O-65OE and d i p  about  45OS and t h e  o r e  m i n e r a l s  a r e  g i v e n  a s  a r g e n t i f e r o u s  

c e r u s s i t e  w i t h  some a z u r i t e ,  m a l a c h i t e  and ga lena  ( S t a g e r ,  1977).  Mining a t  

t h e  Snowstorm i t s e l f  was done a l o n g  a  N20°W, f l a t - d i p p i n g  s h e a r  zone which 

roughly f o l l o w s  bedding i n  t h e  P a l e o z o i c  c h e r t  and some workings a l o n g  t h e  

r i d g e  southwest  o f  t h e  Snowstorm a r e  a l o n g  E-W s h e a r  structures. The e n t i r e  

a r e a  su r rounding  t h e  o l d  s i l v e r  p r o s p e c t s  i s  v i v i d l y  c o l o r e d  by i r o n  ox ides  

and p o s s i b l y  by o x i d e s  of antimony and a r s e n i c .  Rock b r e c c i a  was noted w i t h  

b a r i t e  cementing f ragments .  Quar tz  cementing m a t e r i a l  i s  a l s o  p r e s e n t .  

Lenses  of b a r i t e ,  up t o  30 f e e t  i n  t h i c k n e s s ,  occur  i n  t h e  Pa leozo ic  

s e c t i o n ,  g e n e r a l l y  up-slope t o  t h e  n o r t h e a s t  of t h e  o l d  s i l v e r  p r o s p e c t s .  

According t o  Papke ( i n  p r e p a r a t i o n ) ,  t h e  b a r i t e  o c c u r s  i n  t h e  Devonian Slaven 

Cher t .  Two d e p o s i t s  have bee11 mined and t h e  a r e a  is  s t i l l  an  a c t i v e  b a r i t e  

producer.  I t  i s  i n t e r e s t i n g  t h a t  Papke n o t e s  ( s e e  p r o p e r t y  d e s c r i p t i o n s ,  

Rimrock and C u t l e r  mines) t h a t  t h e  b a r i t e  fo rmat ions  and t h e  e n c l o s i n g  rocks  

d i s p l a y  much more i r o n  s t a i n i n g  t h a n  i s  normal f o r  b a r i t e  o c c u r r e n c e s  i n  t h i s  

a r e a .  It is  v e r y  l i k e l y  t h a t  t h e  c o l o r f u l  i r o n  s t a i n i n g ,  t h e  heavy meta l  

anomalies and t h e  p resence  of t h e  s m a l l  s i l v e r - l e a d  o c c u r r e n c e s  a r e  a l l  r e l a t e d  

t o  a  p e r i o d  of m e t a l l i c  m i n e r a l i z a t i o n  t h a t  pos t -da tes  t h e  t h r u s t  f au l - t ing .  
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The s u i t e  of  heavy m e t a l s  o u t l i n e d  h e r e  by t h e  1986 U.S.G.S. work is 

s i m i l a r  t o  t h e  heavy m e t a l  a s s o c i a t i o n s  known t o  o c c u r  around and w i t h  t h e  

" ~ a r l i n - t y p e "  d i s semina ted  g o l d  d e p o s i t s .  I t  i s  p o s s i b l e  t h a t  e x p l o r a t i o n  

p o t e n t i a l  f o r  t h i s  type  of d e p o s i t  s t i l l  remains  i n  t h e  Sheep Creek Range. 
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RAILROAD DISTRICT 

The R a i l r o a d  o r  B u l l i o n  d i s t r i c t  i s  l o c a t e d  i n  t h e  n o r t h e r n  Pinon Range about  

15 m i l e s  s o u t h - s o u t h e a s t  of C a r l i n .  The o l d  mining camp of Bul l ion  l i e s  on t h e  e a s t  

s i d e  of t h e  range a t  t h e  e n t r a n c e  t o  t h e  mine a r e a .  The mine a r e a  c o n t a i n s  numerous 

a d i t s ,  some of g r e a t  e x t e n t ,  which occupy t h e  s t e e p  upper s l o p e s  of t h e  h i g h e s t  

r i d g e  ( 8 , 7 1 0 ' )  of t h e  Pinon Range, known c o l l e c t i v e l y  a s  Bunker H i l l  and Ravens 

Nest .  The a d i t s  occur  i n  t i g h t  c l u s t e r s  o n t h e  n o r t h  and w e s t  s l o p e s  of t h e  peak.  

The d i s t r i c t  was o r g a n i z e d  i n  1869 a  s h o r t  t ime  a f t e r  t h e  d i scovery  of 

m i n e r a l i z e d  d e p o s i t s  a t  Minera l  H i l l  l o c a t e d  approx imate ly  25 m i l e s  t o  t h e  s o u t h .  

Smel te r s  were i n  o p e r a t i o n  throughout  t h e  7 0 ' s  and 8 0 ' s  a t  Bul l ion  (Emmons, 1910) ,  

marking t h e  beg inn ing  o f  a l o n g  and p r o d u c t i v e  h i s t o r y  of mining a c t i v i t y .  

P roduc t ion  f i g u r e s  a r e  n o t  complete ,  b u t  an  e s t i m a t e d  4 . 7  m i l l i o n  d o l l a r s  worth  

of Pb, Cu, Ag, Au and Zn were mined between 1869 and 1908 (Smith, 1976).  Some 

produc t ion  of b a r i t e  h a s  a l s o  o c c u r r e d  from t h e  P i n e  Mountain B a r i t e  mine l o c a t e d  

on t h e  wes t  s l o p e  of P i n e  Mountain (Papke, i n  p r e p a r a t i o n ) .  

The geology of t h e  d i s t r i c t  was mapped a t  a  s c a l e  of 1:12,000 by Ketner and 

Smith,  1963. The h i g h  peak a r e a  of Bunker H i l l  i s  u n d e r l a i n  by g e n e r a l l y  massive  

t o  t h i c k l y  bedded l i m e s t o n e s ,  do lomi tes  and minor q u a r t z i t e s  and s i l t s t o n e s  of 

t h e  S i l u r i a n  Lone Mountain Dolomite and t h e  Devonian D e v i l s  Gate Limestone 

and Nevada Formation . Toge ther  t h e  c a r b o n a t e s  comprise  a s e c t i o n  about  2 ,300 '  

t h i c k .  The main h o s t s  f o r  m i n e r a l i z a t i o n  a r e  t h e  c a r b o n a t e s  of t h e  Nevada Formation 

and t h e  D e v i l s  Gate Limestone.  Older  P a l e o z o i c  c l a s t i c  rocks  and do lomi tes  a r e  

exposed w i t h i n  a narrow h o r s t  n o r t h e a s t  of Bunlcer H i l l .  West of t h e  d i s t r i c t ,  t h e  

ca rbona te  s e c t i o n  i s  o v e r l a i n  by M i s s i s s i p p i a n  a r g i l l i t e s  and q u a r t z i t e s .  To t h e  

e a s t  they a r e  unconformably o v e r l a i n  by T e r t i a r y  q u a r t z  l a t i t e  t u f f s  and b l a c k  

v i t r o p h y r e s  (Ketner  and Smith ,  1963).  

The sed iments  of t h e  R a i l r o a d  d i s t r i c t  a r e  f o l d e d  i n t o  a  n o r t h - t r e n d i n g ,  



o v e r t u r n e d  a n t i c l i n e  named t h e  Pinon Range a n t i c l i n e .  The a x i s  is  l o c a t e d  j u s t  

west  of Bunker H i l l .  The c e n t r a l  p o r t i o n  o f  t h e  a n t i c l i n e  is  i n t r u d e d  by a  s t o c k  

and s e v e r a l  d i k e s  and is a l s o  t h e  s i te  of s e v e r a l  high-ang1.e r e v e r s e  and normal 

f a u l t s .  The most n o t a b l e  f a u l t s  a r e  t h e  n o r t h e a s t - s t r i k i n g  Hunker H i l l  F a u l t  and t h e  

e a s t - w e s t - s t r i k i n g  Bald Mountain F a u l t .  Both f a u l t s  have r e v e r s e  movement, l i e  

a d j a c e n t  t o  m i n e r a l i z e d  a r e a s  and were l a t e r  i n t r u d e d  by r h y o l i t e  porphyry d i k e s .  

The Bald Mountain F a u l t  i s  p o s t - i n t r u s i v e  a s  i t  t r u n c a t e s  t h e  n o r t h  end of t h e  s t o c k ,  

b u t  o t h e r  more minor E a d t s  i n  t h e  d i s t r i c t  a r e  l i k e l y  r e l a t e d  t o  deformat ion caused 

by t h e  f o r c i b l e  i n t r u s i o n  of t h e  s t o c k .  The f a u l t s  and f o l d s  i n  t h e  d i s t r i c t  do 

n o t  seem t o  be t h e  major c o n t r o l  o f  o r e  d e p o s i t i o n  (Ketner  and Smith,  1963). 

The i n t r u s i v e  r o c k s  i n  t h e  d i s t r i c t ,  a s  s u b d i v i d e d  by Ketner  and Smith, 1963,  

c o n s i s t  of  two t y p e s ;  a  medium c r y s t a l l i n e  g r a n i t e  which g r a d e s  i n t o  q u a r t z  d i o r i t e  

and r h y o l i t e  porphyry.  The o u t e r  s h e l l  of  t h e  s t o c k  i s  composed of  t h e  g r a n i t e  

and t h e  c e n t r a l  c o r e  i s  i n t r u d e d  by a  rough ly  c i r c u l a r  body of r h y o l i t e  porphyry.  

The numerous d i k e s  i n  t h e  d i s t r i c t  a l s o  c o n s i s t  of r h y o l i t e  porphyry.  Some of  t h e  

i n t r u s i v e  d i k e s  n e a r  t h e  m i n e r a l i z e d  a r e a s  a r e  s e r i c i t i c a l l y  a l t e r e d .  

Chemical a n a l y s e s  o f  t h e  i n t r u s i v e  r o c k s  from t h e  d i s t r i c t  showed "more t h a n  

average  amounts" of Cu, W ,  Co, Ag, Pb, Sn o r  Mo i n  s e v e r a l  d i f f e r e n t  samples 

(Ketner  and Smith,  1963) .  Minute c r y s t a l s  of  p y r i t e ,  c h a l c o p y r i t e ,  s p h a l e r i t e ,  

p y r r h o t t t e ,  ruby s i l v e r  and g a l e n a  were obse rved  i n  p o l i s h e d  s e c t i o n s  of t h e  

r h y o l i t e  porphyry c o r e .  Also  samples of t h e  Bunker H i l l  d i k e  were found t o  c o n t a i n  

more b a r i t e  and s u l f i d e s  t h a n  t h e  main s t o c k  (Ketner  and Smith,  1963).  A b i o t i t e  

s e p a r a t e  from a  q u a r t z  monzon i t i c  p o r t i o n  o f  t h e  s t o c k  y i e l d e d  aK-Axage of 33 m. y .  

( S c h i l l i n g ,  1965).  

The r i c h e s t  o r e  b o d i e s  i n  t h e  d i s t r i c t  a r e  r ep lacement  d e p o s i t s  l o c a t e d  a l o n g  

t h e  i n e r s e c t i o n  of f r a c t u r e s  o r  j o i n t s  i n  t h e  l i m e s t o n e s  and t h e  r h y o l i t e  porphyry 

d i k e s .  These d e p o s i t s  c o n t a i n  l e a d ,  s i l v e r  and copper  and u s u a l l y  form v e r t i c a l  
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chimneys which have been  ruined t o  d e p t h s  of 500' (Ernrnons, 1910) .  Thus f a r ,  a  zone 

of secondary enr ichment  h a s  n o t  been reached .  The e n t i r e  d e p o s i t  t o  t h i s  dep th  is  

ox id ized .  Ore m i n e r a l s  r e p o r t e d  from t h e  d e p o s i t s  a r e  c e r u s s i t e ,  horn s i l v e r ,  

pyromorphite, m a l a c h i t e ,  a z u r i t e ,  c h r y s o c h o l l a ,  c u p r i t e ,  p y r i t e ,  c h a l c o p y r i t e ,  

a r g e n t i f e r o u s  g a l e n a ,  b o r n i t e ,  c h a l c o c i t e ,  s p h a l e r i t e ,  t e t r a i l e d r i t e ,  d u f t i t e  

(Pb Cu (A5 0 4 )  (OH) ,  and s u p r i t e  (Emmons, 1910, Granger ,  1957) .  The gangue minera l s  

a r e  q u a r t z  and c a l c i t e  and everywhere t h e  o r e  i s  s t a i n e d  by abundant i r o n  and 

manganese ox ides .  The dumps from t h e s e  d e p o s i t s  c o n t a i n  abundant  gossans .  Anomalous 

c o n c e n t r a t i o n s  of Zn, Pb, Ag, Mo, Be, Y and La were found i n  mine dump samples 

c o l l e c t e d  from t h e  c e n t r a l  d i s t r i c t  (Ketner  and Smith ,  1963).  

The l o c a t i o n  of t h e  replacement  d e p o s i t s  i s  marked by i r r e g u l a r  zones of 

i r o n - r i c h  gossan w i t h i n  bleached and ~ t b e l i z e d  l i m e s t o n e s .  M a r b e l i z a t i o n  of the  

l imes tone  w a l l r o c k  is  a c h a r a c t e r i s t i c  a l t e r a t i o n  observed th roughout  t h e  e n t i r e  

d i s t r i c t .  

T a c t i t e  b o d i e s  developed l o c a l l y  and were mined p r i m a r i l y  f o r  copper (mainly 

c h a l c o p y r i t e ,  b o r n i t e ,  c h a l c o c i t e ) .  They a l s o  c o n t a i n  g a l e n a ,  s p h a l e r i t e  and 

r e s u l t a n t  o x i d a t i o n  p r o d u c t s .  Some of t h e  o r e  mined from t h e s e  d e p o s i t s  c a r r i e d  

3.8% copper and good v a l v e s  i n  s i l v e r  (Granger ,  e t  a l ,  1957) .  The l a r g e s t  t a c t i t e  

bod ies  l i e  a long  t h e  g r a n i t e  l i m e s t o n e  c o n t a c t  b u t  s i m i l a r  d e p o s i t s  a r e  found 

zouthwest of Bunker H i l l  n e a r  t h e  Grey Eag le  mine where o n l y  one s m a l l  i n t r u s i v e  

d i k e  c rops  o u t  (Smith  and Ketner ,  1978) .  However, a  magnet ic  anomaly c e n t e r e d  

a t  Lee Canyon j u s t  w e s t  of t h e  Grey Eag le  Mine i s  i n t e r p r e t e d  t o  o v e r l i e  a " l a r g e  

igneous body a t  s h a l l o w  depth" (Smith and K e t n e r ,  1976).  

The t a c t i t e s  n e a r  t h e  Grey Eagle  mine a r e  v e i n  shaped o c c u r r e n c e s  which s t r i k e  

eas t -west  and c o n t a i n  s c h e e l i t e ,  i n  a d d i t i o n  t o  copper.  T h e i r  narrow, v e r t i c a l  form 

is s u g g e s t i v e  t h a t  t h e  d e p o s i t s  f o l l o w  f i s s u r e s  o r  f r a c t u r e s  i n  t h e  l imes tone  h o s t  

rocks .  1 6 -7 
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Although t h e r e  i s  no recorded  p roduc t ion  of t u n g s t e n  from t h e  d i s t r i c t ,  narrow 

(2-3' wide) s c h e e l i t e - b e a r i n g  t a c t i t e s  a r e  exposed w i t h i n  t h e  Davis Tunnel 3 ,000 '  

beyond t h e  p o r t a l .  ( S t a g e r ,  i n  p r e s s ) .  The t a c t i t e  a s s a y e d  0.3 t o  4.3% W03. The 

occur rence  of s c h e e l i t e  i n  t h e  d i s t r i c t  may be more common t h a n  p rev ious ly  t h o u g h t .  

Dense, i r o n - s t a i n e d  t a c t i t e  from clumps n e a r  tllc Grcy Eagle  and Standing Elk mines 

(sample 173 and 1533) c o n t a i n  some d i s semina ted  s c h e e l i t e  i n  a d d i t i o n  t o  copper ,  

l e a d  and i r o n  s u l f i d e  m i n e r a l s .  

Gold-bear ing q u a r t z  v e i n s  c r o s s c u t  t h e  g r a n i t e  s t o c k  a t  t h e  Delmas mine. 

However, t h e  grade of t h e  v e i n  o r e  was too low t o  work p r o f i t a b l y  i n  t h e  e a r l y  

y e a r s  of mining.  

F l u o r i t e  r e p o r t e d l y  o c c u r s  i n  t h e  o r e  a t  t h e  S tand ing  Elk mine (Fapke, 1979) .  

Although none was observed  a t  t h i s  l o c a l i t y ,  a ininor amount o f  f l u o r i t e  was noted 

i n  a  sample o f  t u r q o i s e - b e a r i n g  c l a y  gouge c o l l e c t e d  n e a r  t h e  Bald Mountain 

Chief mine (sample 1683) .  

Near t h e  Sun mine i n  t h e  SE/4 of s e c t i o n  33, T31N, R53E, s e v e r a l  smal l  

d i s c o n t i n u o u s  replacement  d e p o s i t s  of h e m a t i t e  occur  i n  l i m e s t o n e  n e a r  t h e  g r a n i t e  

c o n t a c t  (Shawe, 1962).  A l s o ,  molybden i te  occurs  i n  c o r e  r e t r i v e d  from t h e  r h y o l i t e  

porphyry.  The molybdenum c o n t e n t  r e p o r t e d l y  i n c r e a s e s  w i t h  dep th  (Smith, 197G). 

Many of t h e  mines i n  t h e  c e n t r a l  d i s t r i c t  a r e  p a t e n t e d .  The o l d  workings a r e  

g e n e r a l l y  i n a c t i v e  b u t  t h e  m i n e r a l i z e d  a r e a s  on Bunker H i l l  have been t h e  s i t e  of 

e x t e n s i v e  e x p l o r a t o r y  d r i l l i n g  i n  t h e  l a s t  few y e a r s .  
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ROBINSON MOUNTAIN DISTRICT ---- - 

The Robinson Mountain mining d i s t r i c t  encompasses a  r e l a t i v e l y  l a r g e  a r e a  i n  

t h e  s o u t h e r n  Pinon Range b u t  c o n t a i n s  orlly a  few s m a l l  p r o s p e c t s  l o c a t e d  on t h e  

west  and e a s t  f l a n k s  of  t h e  range .  The d i s t r i c t  js narned a f t e r  a conspicuous 

8 ,114 '  peak l o c a t e d  on t h e  lower  e a s t  f l a n k  of t h e  r a n g e .  

The main a c t i v i t y  i n  t h e  d i s t r i c t  i s  r e l a t e d  t o  e x p l o r a t i o n  f o r  b a r i t e .  Three  

a r e a s  of  b a r i t e  m i n e r a l i  z a t i o n  were examined d u r i n g  t h e  course: of t h i s  p ro jec t .  b u t  

many o t h e r  a r e a s  of s h a l l o w  s u r f a c e  e x p l o r a t i o n  were  n o t e d  on b a r i t e  c l a ims  through-  

o u t  t h e  d i s t r i c t .  The o n l y  known produc:tion from t h e  e n t i r e  d i s t r i c t  i s  f o r  a  s m a l l  

amount o f  v e i n  b a r i t e  (1-1,000 t o n s )  o b t a i n e d  from t h e  Snow White c l a ims  l o c a t e d  

i n  t h e  s o u t h  h a l f  of S e c t i o n  2 ,  T29N,R53E (Papke,  i n  p r e p a r a t i o n ) .  Vein samples  

c o l l e c t e d  by USBM e n g i n e e r s  c o n t a i n e d  a s  much a s  90-93% BaSO 4 ' 

Newmont E x p l o r a t i o n  L t d .  h o l d s  c l a i m s  n e a r  t h e  r i d g e c r e s t  i n  t h e  n o r t h e r n  and 

s o u t h e r n  p o r t i o n s  of t h e  d i s t r i c t .  During t h e  summers of 1981 and 1982, they 

conducted e x p l o r a t i o n  work, i n c l u d i n g  d r i l l i n g ,  i n  b o t h  of  t h e s e  a r e a s .  The 

s o u t h e r n  a r e a ,  named t h e  J a k  c l a i m s ,  e x t e n d s  i n  a  nor th - sou th  d i r e c t i o n  i n  a n  a r e a  

w i t h  no p r e v i o u s  h i s t o r y  of  mining a c t i v i t y .  The n o r t h e r n  a r e a ,  named t h e  I r e n e  

c l a i m s ,  c o n t a i n s  o l d  p r o s p e c t s  and e x p l o r a t i o n  c u t s  f o r  b a r i t e ,  

The r o c k s  i n  t h i s  p a r t  of t h e  Pinon Range main ly  c o n s i s t  of s i l i c e o u s ,  c l a s t i c  

and c a r b o n a t e  sed iments  of Ordov ic ian  through Permian age.  Thc o l d e r  sed iments  

form t h e  upper and lower  p l a t e s  of t h e  Rober t s  Mountains t h r u s t  and t h e  younger 

sed iments  a r e  p a r t  of t h e  o v e r l a p  s e r i e s .  The most  abundant  rock  types  i n  t h e  a r e a  

a re  M i s s i s s i p p i a n  and Permian c l a s  t i c  r o c k s  which i n c l u d e  conglomerates ,  sands  t o n e s  

( q u a r t z i t e s ) ,  s h a l e s  and s i l t s t o n e s .  Bedding a t t i t u d e s  a r c  v a r i a b l e  s i n c e  t h e  r o c k s  

a r e  f o l d e d  and deformed by t h r u s t i n g  and h igh-ang le  f a u l t i n g .  Mafic t o  s i l i c i c  

v o l c a n i c  f lows  and r h y o l i t i c  t o  d a c i t i c  ash-f low t u f f s  o v e r l i e  t h e  sediments  on t h e  

e a s t  f l a n k  of t h e  r a n g e .  170 
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l'wo s m a l l  r h y o l i t i c  s t o c k s  ou tc rop  i n  t h e  h e a r t  of t h e  J a k  c l a i m s  i n  s e c t i o n s 2 6 ,  

27 and 34,  T29N, R 5 3 E .  The s t o c k s  i n t r u d e  l i m e s t o n e s  and s i l t s t o n e s  of t h e  Pennsyl-  

van ian  and Permian Moleen Formation and undivided rocks  (Smith and Icetner,  1 9 7 8 ) .  

I f  t h e  s t o c k s  were emplaced d u r i n g  t h e  same i n t r u s i v e  e p i s o d e  a s  t h e  Ra i l road  s t o c k  

l o c a t e d  14  m i l e s  t o  t h e  n o r t h  ( s e e  R a i l r o a d  d i s t r i c t ) ,  they a r e  probably  Oligocene 

i n  age .  A few d i k e s  i n t r u d e  r o c k s  of t h e  upper and lower p l a t e s  i n  a d d i t i o n  t o  

rocks  of t h e  o v e r l a p  assemblage.  Although d i k e s  a r e  p r e s e n t  throughout  t h e  d i s t r i c t ,  

they  a r e  e s p e c i a l l y  prominent i n  a r e a s  of known b a r i t e  m i n e r a l i z a t i o n .  

A t  t h e  J a k  c l a i m s  we examined o u t c r o p s  of g r e y  r h y o l i t e  porphyry of t h e  

s o u t h e r n  i n t r u s i v e  body. The exposed r h y o l i t e  c o n t a i n s  d i s semina ted  c r y s t a l s  of 

ox id ized  p y r i t e  and i n  p l a c e s ,  i s  s h e a r e d ,  s i l i c i f i e d ,  b leached and i r o n - s t a i n e d .  

Bedded l i m e s t o n e s  and c a l c a r o u s  s i l t s t o n e s  d i r e c t l y  e a s t  of t h e  r h y o l i t e  appear  

i r o n - s t a i n e d  and s l i g t h l y  r e c r y s t a l l i z e d  b u t ,  i n  g e n e r a l ,  l i t t l e  a l t e r e d .  However, 

n o r t h  of sample s i t e s  161 and 1510, t h e r e  i s  a r c s i s t a n r  r i d g e  conposed of s i l i c i f i e d  

s i l t s t o n e  and q u a r t z i t e  b r e c c i a .  The o u t c r o p  c o n t a i n s  pods and v e i n l e t s  of q u a r t z ,  

b a r i t e  and i ron-ox ides .  The r i d g e  i s  most 1ikel .y a  s u r f a c e  e x p r e s s i o n  of N20W 

high-angle f a u l t  s t r u c t u r e ,  Although n o t  much evi-dence of m i n e r a l i z a t i o n  was 

observed a t  t h e  J a k  c l a i m s ,  t h e  p r e s e n c e  of p y r i t i z e d  and a l t e r e d  i n t r u s i v e  rocks  

and f a v o r a b l e  sed imenta ry  h o s t  r o c k s  make t h i s  a r e a  a l o g i c a l  e x p l o r a t i o n  t a r g e t  

f o r  p o s s i b l e  d i s s e m i n a t e d  p r e c i o u s  m e t a l s .  

An a s p h a l t i t e  p r o s p e c t  i s  l o c a t e d  i n  t h e  w e s t e r n  f o o t h i l l s  of t h e  range "at 

t h e  mouth of a  t r i b u t a r y  t o  Smith Creek,  abou t  1% m i l e s  e a s t  of I n d i a n  Campground" 

(Hamilton, 1956) .  S o l i d  bi tuminous m a t e r i a l  of t h e  v a r i e t y  impsoni te  i s  r e p o r t e d l y  

found a s  l e n s e s ,  s t r i n g e r s  and s h e e t s  i n  a  f r a c t u r e  zone abou t  3' wide i n  

M i s s i s s i p p i a n  s a n d s t o n e s  and s h a l e s  (Ful-ton and Smith,  1932).  The d e p o s i t  a l s o  

c o n t a i n s  c o n c e n t r a t i o n s  of vanadium and uranium (Smith,  1976; G a r s i d e ,  1973). 
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RQCK CREEK DTSTKICT -- 

The Rock Creek d i s t r i c t  i s  l o c a t e d  due west  o f  Tusca rora  a long  t h e  

lower nor thwes t  f l a n k  of t h e  Tuscarora  Mountains.  The mines i n  t h e  d i s t r i c t  

l i e  a l o n g  t h e  Rock Creek and Dry Creek d r a i n a g e s .  The Fa lcon  mine,  which i s  

p a t e n t e d ,  and t h e  Rock Creek "p rospec t "  a r e  t h e  major  workings .  I-lowcver, 

t h e r e  a r e  s e v e r a l  o t h e r  mines i n  t h e  d i s t r i c t  n o t  shown on t h e  M t .  B l i t z e n  

15' topograph ic  quadrang le .  (For l o c a t i o n s  of  m i n e s i t e s ,  s e e  M t .  B l i t ze r i  15' 

map accompanying t h i s  r e p o r t ) ,  The undeveloped a r e a s  between t h e  m i n e s i t e s  

a r e  covered by unpa ten ted  c l a i m s .  Some l a r g e  c l a i m  b l o c k s  surround t h e  Rock 

Creek p r o s p e c t  a r e a ,  Although we obse rved  no a c t i v e  e x p l o r a t i o n  i n  t h e  d i s -  

t r i c t  a t  t h e  t i m e  of our  v i s - l . t ,  a l l  of t h e  p r o p e r t i e s  shoc~ed e v i d e n c e  of 

r e c e n t  (1-5 y e a r s  ago)  development o r  a c t i v i t y .  

Quar tz  v e i n s  c o n t a i n i n g  ruby s i l v e r  were  f i r s t  mined i n  1876 a t  t h e  

Falcon mine. Between 1879 and 1928, a small  amount of s i l v e r  ( 4 , 6 8 5  o z . )  and 

gold  (14 o z . )  were produced,  mos t ly  from t h e  Falcon mine. The p r o d u c t i o n  

t o t a l  i n c l u d e s  o r e  d e r i v e d  from t h e  n e a r b y  Div ide  mine,  which,  i n  t h i s  r e p o r t ,  

i s  t r e a t e d  a s  a s e p a r a t e  d i s t r i c t  ( s e e  Div ide  d i s t r i c t ) .  

I n  1944,  B a i l e y  and Phoenix  s t a t e d  t h a t  t h e  d i s t r i c t  c o n t a i n e d  two 

I! l i t t l e  developed q u i c k s i l v e r  p r o s p e c t s , "  named t h e  Rock Creek and Teapot 

p r o s p e c t s .  By t h e  1 9 6 0 1 s ,  Lawrence, 1963,  r e p o r t e d  t h e r e  had been a d d i t i o n a l  

and con t inued  p r o s p e c t i n g  f o r  mercury.  S i n c e  t h e n ,  s u r f a c e  e x p l o r a t i o n  f o r  

mercury and p o s s i b l y  a s s o c i a t e d  p r e c i o u s  m e t a l  d e p o s i t s  h a s  con t inued  i n  p r e v i -  

o u s l y  mined and unmined a r e a s .  Cordero  Mining Co. d r i l l e d  an  a r e a  n e a r  t h e  

Teapot p r o p e r t y  i n  1964.  Cinnabar  was found w i t h i n  100' o f  t h e  s u r f a c e  i n  
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about o n e - t h i r d  of t h e  116 h o l e s  d r i l l e d  (Smith,  1976) .  Today, t h e  Rock 

Creek "prospec t"  i s  one of t h e  b e s t  developed p r o p e r t i e s  i n  t h e  d i s t r i c t .  

S e v e r a l  a d i t s ,  i n c l i n e d  s h a f t s  and t r e n c h e s  cover t h e  e a s t  f a c i n g  s l o p e  a t  

t h e  m i n e s i t e ,  Roads t o  t h e  mines a r c  r e c e n t l y  g raded ,  p o s s i b l y  i n  prepara- 

t i o n  f o r  f u t u r e  d r i l l i n g  o r  o t h e r  e x p l o r a t i o n  work. A double  b a r r e l  r e t o r t  

l i e s  below t h e  underground workings .  

The o l d e s t  r o c k s  exposed i n  t h e  Rock Creek a r e a  a r e  s i l i c e o u s  Pa leozo ic  

sediments  of t h e  w e s t e r n  f a c i e s  group.  However, t h e  m a j o r i t y  of t h e  a r e a  i s  

covered by T e r t i a r y  v o l c a n i c s  r a n g i n g  i n  age from Eocene ( ? )  t o  Miocene ( ? )  

(Hope and Coa t s ,  1976).  The o l d e s t  v o l c a n i c  u n i t s  a r e  f l o w s  and ash-flow 

t u f f s  of a n d e s i t i c  t o  r h y o l i t i c  composi t ion.  These r o c k s  a r e  o v e r l a i n  by 

f l o w s ,  welded t u f f s  and t u f f a c e o u s  o r  c l a s t i c  sed iments  which a r e  similar 

i n  composi t ion t o  t h e  o l d e r  e x t r u s i v e s .  The b e s t  exposures  of t h e  o l d e r  vo l -  

c a n i c ~  a r e  i n  d r a i n a g e s  and b a s i n s .  The younger v o l c a n i c s  a r e  p rese rved  i n  

remnants a t  h i g h e r  e l e v a t i o n s .  Throughout t h e  d i s t r i c t ,  t h e  v o i c a n i c s  a r e  d i s t u r b e d  

by numerous high-angle  f a u l t s .  Many of t h e  more e x t e n s i v e  f a u l t s  a r e  n o r t h  o r  

n o r t h e a s t - s t r i k i n g .  

" ~ a s e m e n t "  exposures  of w e s t e r n  f a c i e s  sed i rne~ l t s  e x i s t  i n  windows and 

f a u l t e d  wedges w i t h i n  t h e  p redomina te ly  v o l c a n i c  t e r r a i n .  In terbedded c h e r t s  

and q u a r t z i t e s  a r e  exposed a l o n g  a  r o a d c u t  one m i l e  s o u t h  o f  t h e  Falcon mine. 

I n  t h e  w e s t e r n  p o r t i o n  of t h e  d i s t r i c t ,  t h e  v o l c a n i c s  o v e r l i e  sands tones  and 

s i l t s t o n e s  of t h e  Permian Horse Creek Formation.  P r e s e n t l y ,  a l l  of t h e  o r e  

d e p o s i t s  i n  t h e  d i s t r i c t  a r e  h o s t e d  by t h e  T e r t i a r y  rocks .  A s  y e t ,  none a r e  

l o c a t e d  i n  t h e  P a l e o z o i c  sed iments .  

The Mount Neva P l u t o n  i n t r u d e s  w e s t e r n  f a c i e s  rocks  and o l d e r  a n d e s i t e s  

and r h y o l i t e s  approxi lnate ly  2.5 m i l e s  s o u t h e a s t  of t h e  Falcon Mine. The i n t r u -  

s i v e  i s  a  h o r n b l e n d e - b i o t i t e  g r a n o d i o r i t e  t h a t  d i s p l a y s  b o t h  p o r p h y r i t i c  and 

; "? L/' 
i ' ,  



granophyr ic  t e x t u r e s .  h few s n ~ a l l  s t o c k s ,  p robab ly  r e l a t e d  to  t h e  main p l u t o n ,  

a r c  p r e s e n t  n o r t h  and s o u t h  of t h e  d i s t r i c t .  A K-Ar  age  d e t e r m i n a t i o n  

o b t a i n e d  from b i o t i t e  d a t e s  t h e  p l u t o n  a t  38.4 m.y. (Coa t s  and McKee, 1972) .  

Some a n d e s i t i c  d i k c s  o r  s h a l l o w - i n t r u s i v e  bod ics  rnny occur  i n  the  d i s t r i c t  

(Lawrence, 1963) ,  b u t  none were  observed a t  t h e  m i n c s i t e s  w e  v i s i t e d .  

The o r e  m i n e r a l s  i n  t h e  Rock Creek d i s t r i c t  a r e  d e p o s i t e d  i n  t h e  nor th -  

s t r i k i n g  f i s s u r e  v e i n s  and s h e a r  zones which g e n e r a l l y  c u t  t h e  o l d e r  T e r t i a r y  

a n d e s i t i c  o r  r h y o l i t i c  f l o w s  and t u f f s .  S i l i c e o u s  b r e c c i a s  and q u a r t z  v e i n s  

a r e  found on t h e  dumps of most  mines i t e s .  The b r e c c i a s  u s u a l l y  c o n t a i n  

b l e a c h e d ,  a r g i l l i z e d  and s i l i c i f i e d  v o l c a n i c  rock f r a g m c n t s .  The f ragments  

a r e  c ross -cu t  by v i t r e o u s  g r e y  q u a r t z  v e i n l e t s  and g e n e r a l l y  c o n t a i n  s u l f i d e s  

(most ly  p y r i t e ) .  The m a t r i x  of  t h e  b r e c c i a s  c o n s i s t  of  s u g a r y  w h i t e  q u a r t z  o r  

banded chalcedony.  A few samples  d i s p l a y  ev idence  of n l u l t i p l e  v e i n i n g  and 

s i l i c i f i c a t i o n .  The q u a r t z  i n  t h e  b r e c c i a s  u s u a l l y  c o n t a i n s  p y r i t e ,  c i n n a b a r ,  

rnetacinnabar  ( ? ) ,  and a low p r o p o r t i o n  of f i n e  g r e y  s u l f i d e s  n o t  i d e n t i f i e d .  

The q u a r t z  v e i n s  i n  t h e  d i s t r i c t  c o n s i s t  of f i n e l y  banded o r  s w i r l e d  o p a l i n e  

o r  chalcedony.  P y r i t e  i s  u b i q u i t o u s  and c i n n a b a r ,  s p e c u l a r i t e ( ? ) ,  and Feoxs 

a r e  common. Some vuggy q u a r t z  o c c u p i e s  f a u l t  zones ,  hav ing  been d e p o s i t e d  a l o n g  

open f r a c t u r e s  o r  c r a c k s .  These  v e i n s  may p r e d a t e  t h e  fo rmat ion  of  t h e  more 

mass ive  c h a l c e d o n i e  v e i n s  and v e i n l e t s .  

The banded c h a l c e d o n i c  v e i n s  observed a t  t h e  S i l v e r  V c l a i m s  average  abou t  

1' i n  wid th .  The v e i n s  were  emplaced a l o n g  a  n o r t h - s t r i k i n g  s h e a r  zone. The 

h o s t  a n d e s i t e s  a r e  b leached  w h i t e  and a r g i l l i z e d  o r  s i l i c i f i e d  nlong t h e  faril t 

zone. The r o c k s  a t  t h e  m i n e s t i e s  a r e  shea red  and i r o n - s t a i n e d .  

A t  t h e  Rock Creek " p r o s p e c t " ,  l e n s e s  and v e i n l e t s  of  o p a l i n e  s i l i c a  

r e p l a c e  a  d a c i t e ( ? )  t u f f  n long  a  h i g h l y  s i l i c i f i e d ,  s t e e p l y  i n c l i n e d ,  
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n o r t h - s t r i k i n g  f a u l t  zone. Dark r e d  t o  b lack  mercury m i n e r a l s  were observed 

i n  t h e  o p a l i n e  m a t e r i a l  d e p o s i t e d  on f r a c t u r e  s u r f a c e s  and i n  replacement 

pods i n  t h e  h o s t  rock .  A sample of  banded o p a l i t e  w i t h  f o s s i l .  reed impress ions  

and s c a t t e r e d  s p r a y s  of c i n n a b a r  was c o l l e c t e d  f rom " f l o a t "  n e a r  t h e  a d i t s .  

The s o u r c e  of  t h e  o p a l i t e  was n o t  found i n  o u t c r o p  exposures  a t  t h e  m i n e s i t e s .  

Although s t i b n i t e  was n o t  o b s e r w d  i n  any of t h e  v e i n  samples c o l l e c t e d  

from t h e  d i s t r i c t ,  Lawerence, 1963,  r e p o r t s  t h e  p r e s e n c e  of  antimony a t  

f i v e  l o c a t i o n s ,  i n c l u d i n g  t h e  F a l c o n  Nine,  F i s h e r  ( S i l v e r  V) p r o s p e c t ,  Red 

Cow p r o s p e c t ,  Rock Creek p r o s p e c t  and a n  o c c u r r e n c e  i n  s e c t i o n  10,  T40W, 

R49E. The most common antiniony m i n e r a l  i s  s t i b n i t e  which o c c u r s  i n  vuggy 

q u a r t z  v e i n s  o r  q u a r t z  f i l l e d  f r a c t u r e s  w i t h i n  t h e  s i l i c i f i e d  f a u l t  zones. 

Some w h i t e  and ye l low antimony o x i d e s  a l s o  o c c u r .  A t  t h e  Falcon Mine, 

antimony o c c u r s  a s  p y r a r g y r i t e  i n  vuggy q u a r t z ,  chalcedony and i n  t h e  

s i l i c i f i e d  a n d e s i t e  h o s t .  

C u r r e n t  and con t inued  i n t e r e s t  i n  t h e  d i s t r i c t  i s  prompted by s e v e r a l  

f a c t o r s .  The d i s t r i c t  is r e l a t i v e l y  l i t t l e  known and l i e s  c l o s e  t o  t h e  

r i c h  s i l v e r - g o l d  d e p o s i t s  of T u s c a r o r a .  Also ,  t h e r e  a r e  e x t e n s i v e  a r e a s  of 

a l t e r e d  v o l c a n i c s  c u t  by s h a l l o w - l e v e l ,  hydro the rmal  v e i n  and b r e c c i a  d e p o s i t s .  

The d i s t r i c t  c o n t a i n s  a  T e r t i a r y  i n t r u s i v e  body and i s  c u t  by numerous, 

h igh-angle  s t r u c t u r e s .  Mercury and antimony a r e  known t o  o c c u r ,  i n  a d d i t i o n  

t o  s i l v e r  and some g o l d .  These  f a c t o r s  a r e  u s e f u l  i n d i c a t o r s  i n  t h e  

p r o s p e c t i n g  of b u l k  mineable  p r e c i o u s  m e t a l  d e p o s i t s .  
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RUBY VALLEY DISTRICT -- 

The Ruby V a l l e y  o r  B a t t l e  Creek Mining d i s t r i c t  i s  l o c a t e d  o p p o s i t e  t h e  n o r t h  

end of F r a n k l i n  Lake on t h e  e a s t  s i d e  of t h e  Ruby Mountains .  The l a r g e s t  mines i n  

t h e  d i s t r i c t  l i e  on t h e  r i d g e  between B a t t l e  and Myers Creeks  a t  e l e v a t i o n s  above 

7 ,400 ' .  A few s m a l l e r  mines  and p r o s p e c t s  a r e  l o c a t e d  j u s t  n o r t h  of B a t t l e  Creek 

and s o u t h  of  Myers Creek.  

Between 1908 and 1967,  s m a l l  amounts of l e a d ,  z i n c ,  s i l v e r ,  copper and go ld  

were produced from t h e  d i s t r i c t  (Stager:,  i n  p r e p a r a t i o n ) .  Although t h e  f i r s t  

c l a ims  i n  t h e  d i s t r i c t  were  s t a k e d  i n  1903,  t u n g s t e n  was n o t  d i s c o v e r e d  u n t i l  

1943. I n t e r m i t t e n t  mining from 1944 th rough  1977 r e s u l t e d  i n  t h e  p r o d u c t i o n  of 

5 ,000 u n i t s  of  WOlj ( S t a g e r ,  i n  p r e p a r a t i o n ) .  The o r e  produced from t h e  d i s t r i c t  

between 1944-45 averaged  a b o u t  1 .5% W03 ( S t a g e r ,  i n  p r e p a r a t i o n ) .  S u l f i d e  o r e  

shipped from t h e  Battle Creek group s i n c e  1949 c o n t a i n e d  maximum y e a r l y  average  

g rades  of  55% 1 ~ 2 ~ 1  and 14.2% z i n c  (Smith,  1976) .  

From n o r t h  t o  s o u t h ,  t h e  d i s t r i c t  i s  u n d e r l a i n  by Cambrian marb les ,  d o l o m i t e s  

and q u a r t z i t e s .  A t  Myers Creek,  t h e  s e d i m e n t s  a r e  i n t r u d e d  by J u r a s s i c  and 

Cretaceous  g r a n i t e s .  The B a t t l e  Creek Tungsten mine,  t h e  l a r g e s t  working i n  t h e  

d i s t r i c t ,  i s  l o c a t e d  a l o n g  t h e  u n d u l a t o r y ,  e a s t - w e s t ,  l i m e s t o n e  - i g n e o u s  c o n t a c t .  

A t  t h e  B a t t l e  Creek Tungsten mine (sam 1 6 0 9 ) ,  a  benched s l o p e  e x p l o r e s  a n  

a l t e r n a t i n g  sequence  of marb le ,  q u a r t z  n~onzonitre and t a c t i t e .  T h e  most abundant 

rock  type  i n  t h e  mine a r e a  i s  c o a r s e l y  c r y s t a l l i n e  w h i t e  marble .  The i n t r u s i v e  

rocks  a p p e a r  t o  be  d i k e s  o r  f i n g e r s  o f f  of t h e  main i n t r u s i v e  body which have 

g e n e r a l  n o r t h  t r e n d s .  Some p e g m a t i t e  d i k e s  and q u a r t z  v e i n s  a r e  a l s o  exposed. 

Lenses of d a r k  g r e e n  t a c t i t e  have formed d i r e c t l y  a d j a c e n t  t o  t h e  i n t r u s i v e s .  The 

t a c t i t e  is  composed oE c a l c i t e ,  q u a r t z ,  p a l e  green t r e m o l i t e  and f i n e l y  c r y s t a l l i n e  

d i o p s i d e .  It t y p i c a l l y  c o n t a i n s  i r r e g u l a r  c l o t s  and l e n s e s  of s p h a l e r i t e , p y r i t e ,  
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g a l e n a ,  c h a l c o p y r i t e  and s c h e e l i t e .  The l ead-z inc  s u l f i d e  m i n e r a l s  a l s o  occur  i n  

c l e a r  t o  v i t r e o u s  g r e y  q u a r t z  gangue. V e r t i c a l  f i s s u r e s  w i t h i n  t h e  s u l f i d e - b e a r i n g  

t a c t i t e  zones a r e  f i l l e d  w i t h  gossan and q u a r t z  v e i n  m a t e r i a 1 , b o t h  of which 

c o n t a i n  abundant f i n e  c r y s t a l s  of s c h e e l i t e .  Bleaching and m a r b e l i z a t i o n  of t h e  

coun t ry  r o c k s  e x t e n d s  beyond t h e  m i n e r a l i z e d  a r e a s .  According t o  S t a g e r  ( i n  

p r e p a r a t i o n ) , t h e  main s c h e e l i t e  d e p o s i t s  a t  t h e  B a t t l e  Creek mine occur  i n  s e v e r a l  

eas t -west  t r e n d i n g  l e n s e s  of c h l o r i t e  s c h i s t  surrounded by g r a n i t e  and pegmat i te .  

The l a r g e s t  l e n s e  i s  L O O '  l o n g  and a t t a i n s  a  maximum t h i c k n e s s  of 1 0 ' .  

During our  examinat ion of t h e  d i s ~ r i c t  i n  August 1982, t h e  B a t t l e  Creek 

Tungsten mine was a c t i v e l y  b e i n g  worked by Knight Roundy Mining I n c .  The r e c e n t  

work c o n s i s t e d  of road improvement and e x t e n s i v e  t e n c h i n g  o f  some of t h e  m i n e s i t e s .  

A t  t h a t  t ime,  i t  appeared a s  though p r e p a r a t i o n s  f o r  s m a l l - s c a l e  t u n g s t e n  

p roduc t ion  were underway. 
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SAFFORD DISTRICT --- 

The main mines i n  t h e  S a f f o r d  d i s t r i c t  occupy P a l i s a d e  and Saf fo rd  Canyons 

l o c a t e d  about  1 3  mil.es southwest  of C a r l i n  a t  t h e  n o r t h  end of t h e  Cortez Mountains.  

A few minor p r o s p e c t s  inc luded  i n  t h e  d i s t r i c t  a r c  s c a t t e r e d  throughout t h e  low 

mountains n o r t h  and s o u t h  of B a r t h ,  a r a i l r o a d  s i d i n g  i n  P a l i s a d e  Canyon about  

4  m i l e s  southwest  of t h e  o l d  t o w n s i t e  of P a l i s a d e .  

The major mine i n  t h e  d i s t r i c t  i s  t h e  B a r t h ,  o r  West, i r o n  mine which l i es  a t  

Bar th  s i d i n g  on t h e  j u n c t i o n  between S a f f o r d  and P a l i s a d e  Canyons. Discovery of 

t h e  ou tc ropp ing  o r e  body a p p a r e n t l y  preceeded 1869 ( R o b e r t s ,  e t  a l ,  1967),  b u t  t h e  

f i r s t  major p roduc t ion  o c c u r r e d  between 1903-1918 when a lmos t  550,000 tons  of i r o n  

o r e  were recovered  by t h e  American Smel t ing and R e f i n i n g  Co. (Couch and Carpen te r ,  

19431, The mine was i n a c t i v e  u n t i l  d r i l l i n g  of a  magne t ic  anomaly i n d i c a t e d  t h e  

p r e s e n c e  of an  extended o r e  body. Problems w i t h  f l o o d i n g  c u r t a i l e d  mining u n t i l  

1960 when f l o o d  w a t e r s  were a v e r t e d  by t h e  c o n s t r u c t i o n  of a  new channel  f o r  t h e  

Humboldt R iver  (Rober t s ,  e t  a l ,  1967).  From 1961 through 1964, a lmost  600,000 

t o n s  of o r e  w i t h  an  i r o n  c o n t e n t  between 6 3 - 6 4 % ~ ~  s h i p p e d  from t h e  mine. Mining 

of t h e  d e p o s i t  con t inued  f a i r l y  r e g u l a r l y  u n t i l  o p e r a t i o n s  ceased i n  February 1980 

when t h e  open p i t  i n t e r s e c t e d  t h e  w a t e r  t a b l e  300' below t h e  s u r f a c e  (person.  cornm., 

M . R .  Hea ly ) .  A t  t h e  t ime of  our  J u n e ,  1982 v i s i t ,  s t o c k p i l e  o r e  was being 

shipped t o  Provo, UT and o t h e r  d e s t i n a t i o n s  3-4 t imes  a  week. Crushing and s c r e e n i n g  

o c c u r s  on a  weekly b a s i s .  The mine i s  o p e r a t e d  by Nevada Bar th  Corp. on land owned 

by Southern  P a c i f i c  R a i l r o a d  Co. 

P r i o r  t o  1910, more t h a n  $ 200,000 worth  of  s i l v e r  o r e  was produced from two 

p r i n c i p a l  mine s i t e s  jn  S a f f o r d  Canyon, t h e  Onondaga and Zeno1.i mines (Emrnons,l910). 

L i t t l e  i s  known about  t h e  h i s t o r y  of a c t i v i t y  s i n c e  t h a t  t i m e ,  b u t  r e c e n t  e x p l o r a t i o n  

a c t i v i t y  i n  S a f f o r d  Canyon i n d i c a t e s  a r e v i v e d  i n t e r e s t  i n  t h e  a r e a .  Severa l  of t h e  

mines w i t h i n  S a f f o r d  Canyon a r e  p a t e n t e d .  



Most of t h e  S a f f o r d  d i s t r i c t  i s  u n d e r l a i n  by J u r a s s i c  a n d e s i t e  f lows of t h e  

French ie  Creek R h y o l i t e  (Smith and Ketner ,  1976) .  These rocks  a r e  h o s t  t o  t h e  

i r o n  and s i l v e r  m i n e r a l i z a i t o n  i n  P a l i s a d e  and S a f f o r d  Canyons. The h o s t  rock  

a t  t h e  B a r t h  i r o n  mine is d e s c r i b e d  a s  a n  " o l i v i n e - b e a r i n g  hypers thene  a n d e s i t e  

flow" (Shawe, e t  a l ,  1962) .  The f lows  d i p  s h a l l o w l y  westward and a r e  i n t r u d e d  

j u s t  n o r t h  of P a l i s a d e  Canyon and t o  t h e  e a s t  by s e v e r a l  s m a l l  "quar tz  monzonite,  

d i o r i t e  and s y e n i t e "  igneous  bod ies  of p o s t  J u r a s s i c ,  p robab le  T e r t i a r y  age 

(S tewar t  and Car l son ,  1976) .  

The i r o n  o r e  from t h e  B a r t h  Mine c o n s i s t s  mainly  of r e d  h e m a t i t e ,  w i t h  minor 

remnant magne t i t e  and some s p e c u l a r i t e  (Emmons, 1910) .  The o r e  occurs  i n  a  massive  

replacement  d e p o s i t  of p o s s i b l e  c o n t a c t  metamorphic o r i g i n .  The d e p o s i t  v a r i e s  i n  

form and dimension w i t h  d e p t h  b u t  g e n e r a l l y  d i p s  a b o u t  40" t o  t h e  n o r t h e a s t .  

Networks of hemat i t e  e x t e n d  i n t o  t h e  f r a c t u r e d  f o o t w a l l  r o c k s  and v e i n l e t s  of 

a p a t i t e  c u t  t h e  o r e  zone. The o r e  Is g e n e r a l l y  h i g h  q u a l i t y  and uniform i n  g rade  

bu t  i t  c o n t a i n s  "undes i rab ly  l a r g e  amounts of phosphorous" (Shawe, e t  a l ,  1 9 6 2 ) .  

I n  1954, a  p y r i t e  and p y r r h o t i t e  s u l f i d e  zone was i n t e r s e c t e d  i n  a  d r i l l  h o l e  

l o c a t e d  s o u t h e a s t  of t h e  main o r e  body (Shawe, 1962) .  

The s i l v e r  m i n e r a l i z a t i o n  i n  S a f f o r d  Canyon o c c u r s  i n  n o r t h  o r  nor thwest-  

s t r i k i n g  f i s s u r e  v e i n s  o r  f a u l t  zones c u t t i n g  a l t e r e d  . Ju rass ic  a n d e s i t e s .  The v e i n s  

a r e  d e s c r i b e d  a s  narrow and n o n - p e r s i s t a n t  (Rober t s ,  e t  a l ,  1967) .  The s u l f i d e  

o r e  c o n t a i n s  t e t r a h e d r i t e ,  s p h a l e r i t e ,  g rey  copper ,  c h a l c o p y r i t e ,  p y r i t e ,  ga lena  

and s t i b n i t e  (?)  i n  a  gangue of q u a r t z ,  c a l c i t e ,  b a r i t e ,  and manganocalc i te ,  I ron-  

o x i d e s ,  copper  c a r b o n a t e s  and horn  s i l v e r  a r e  p r e s e n t  i n  t h e  upper p o r t i o n s  of t h e  

v e i n .  Although s t i b n i t e  i s  r e p o r t e d  from t h e  Z e n o l i  mine, Lawrence, 1963, was 

unable  t o  l o c a t e  any d u r i n g  h i s  examinat ion of t h e  a r e a .  

The Onondaga mine was v i s i t e d  d u r i n g  our  examina t ion  of S a f f o r d  Canyon. One 
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of s e v e r a l  workings a t  t h e  mine s i t e  i s  a  N20W t r e n d i n g  a d i t  which e x p l o r e s  a  

N25W s t r i k i n g ,  75SW d i p p i n g  s h e e t e d  s h e a r  zone i n  p r o p y l i t i z e d  and s i l i c i f i e d  

a n d e s i t e s .  The s h e a r  zone e x t e n d s  f o r  abou t  100' n o r t h  o f  t h e  a d i t .  The a n d e s i t e s  

exposed a t  t h e  p o r t a l  a r e  a l t e r e d  t o  c l a y s ,  i ron-ox ides  and c a l c i t e ,  S i l i c i f i e d  

a n d e s i t e  b r e c c i a  from t h e  dump (sample 167) i s  Cemented by q u a r t z ,  c a l c i t e ,  b a r i t e  

and i r o n  and manganese o x i d e s .  The a l t e r e d  f ragments  and b r e c c i a  cement c o n t a i n  

unoxidized c l o t s  of g a l e n a ,  p y r i t e  and s p h a l e r i t e  ( ? ) .  Below t h e  p o r t a l ,  exposed 

a l o n g  a new e x p l o r a t i o n  r o a d ,  t h e  a n d e s i t e s  a r e  p r o p y l i t i z e d ,  f r a c t u r e d  and c u t  

by c a l c i t e  v e i n s .  Throughout t h e  exposed r o a d c u t ,  t h e  r o c k s  c o n t a i n  abundant 

f i .ne-grained p y r i t e  and a r e  c o a t e d  by minor copper  o x i d e s .  Fur the r  up t h e  canyon, 

a t  t h e  Saf fo rd  Canyon mine,  two b a r i t e  v e i n s  a r e  exposed i n  bleached,  a l t e r e d  

q u a r t z  l a t i t i c  v o l c a n i c  r o c k s  (Papke, i n  p r e p a r a t i o n ) .  The width  of rhe v e i n s  

range  from 6" t o  4 '  and t h e i r  s t r i k e  l e n g t h s  a r e  a b o u t  130 '  and 1 5 0 t . E x p l o r a t i o n  

work has  been done i n  S a f f o r d  Canyon d u r i n g  t h e  p a s t  few y e a r s .  S e v e r a l  d r i l l  

a r e a s  a r e  l o c a t e d  w i t h i n  t h e  canyon and t h e r e  h a s  been e x t e n s i v e  ch ip  sampl.ing 

of a l t e r e d  rock exposed a l o n g  new r o a d c u t s  n e a r  t h e  mines.  

Shallow s h a f t s  and p r o s p e c t s  l o c a t e d  w i t h i n  P a l i s a d e  Canyon and i n  t h e  low 

mountains n o r t h  and s o u t h  of B a r t h  e x p l o r e  copper--bear ing f r a c t u r e s  o r  f a u l t s  i n  

a n d e s i t e s  and b a s a l t i c  a n d e s i t e s .  The main m i n e r a l s  a r e  m a l a c h i t e ,  a z u r i t e  and 

p y r i t e ,  b u t  b o r n i t e ,  c h a l c o p y r i t e  and c h a l c o c i t e  were a l s o  observed.  The h o s t  rocks  

a r e  g e n e r a l l y  f r a c t u r e d  and s i l i c i f i e d  a d j a c e n t  t o  t h e  m i n e r a l i z e d  a r e a s .  The 

workings a r e  of minor e x t e n t  and no r e c e n t  a c t i v i t y  was no ted  i n  t h e s e  a r e a s .  
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SCRAPER SPRINGS AREA - 

The S c r a p e r  S p r i n g s  a r e a  i s  l o c a t e d  a b o u t  10 rnilev n o r t h e a s t  of t h e  

Midas d i s t r i c t  and i s  r o u g h l y  ha l fway be tween Midas and t h e  Burner  H i l l s  

i n  p o r t i o n s  o f  S e c t i o n s  2 ,  3 ,  4 ,  5 ,  8 ,  9 ,  1 0 ,  1 5 ,  1 6 ,  and 1 7 ,  T40N, R47E. 

U n t i l  r e c e n t l y ,  t h e  o n l y  m i n e r a l  a c t i v i t y  i n  tikc a r e a  w a s  c e n t e r e d  a round  a n  

o c c u r r e n c e  o f  z u n y i t e  which  was found on t h e  s u m i t  n o r t h  o f  S c r a p e r  S p r i n g s .  

The z u n y i t e ,  d i s c o v e r e d  by Coa t s  of t h e  U.S.G.S. w h i l e  mapping i n  t h e  a r e a  i n  

1979 ,  was i n v e s t i g a t e d  i n  1980  by t h e  U.S.R.M. as a p o t e n t i a l  s o u r c e  of  r e -  

f r a c t o r y  m a t e r i a l .  The p r e s e n c e  of z u n y i t e ,  a  c.omplex hy(1roxy-f luoro-chloro  

aluminum s i l i c a t e  m i n e r a l  i n d i c a t i v e  of advanced a r g i l l i c  a l t e r a t i o n ,  l a t e r  

caused  some i n t e r e s t  t o  b e  g e n e r a t e d  i n  t h e  a r e a  f o r  p r e c i o u s  m e t a l s  e x p l o r a -  

t i o n .  

Rocks i n  t h e  S c r a p e r  S p r i n g s  a r e a  c o n s i s t  o f  a s e q u e n c e  of  a n d e s i t e s ,  

r h y o d a c i t e s ,  and t u f E s  which  have  b e e n ,  i n  some a r e a s ,  p e r v a s i v e l y  p r o p y l i t i z c d  

and ,  l o c a l l y ,  s i l i c i f i e d .  C o a t s  (1979) b e l i e v e s  t h a t  t h e s e  roclcs may b e  cor-- 

r o l a t i ~ ~ e  w i t h s i m i l a r  r o c k s  wflich form h o s t s  f o r  t h e  s i l v e r  o r e  b o d i e s  a t  t h e  

Cornucopia  min ing  d i s t r i c t .  

A t  t h e  z u n y i t e  l o c a l i t y ,  z u n y i t e  o c c u r s  i n  a h y d r o t h e r m a l l y  a l t e r e d  b r e c -  

c i a  i n  a n d e s i t e  and t u f f .  The b r e c c i a  zone i s  w e l l  exposed  a l o n g  a r i d g e  f o r  

900 f e e t  and i s  t r a c e a b l e  f o r  a n  a d d i t i o n a l  1200 f e e t  a l o n g  s t r i k e .  Thick-  

n e s s e s  r a n g i n g  f rom 1 2  t o  62 f e e t  have  been  r e p o r t e d  (McMahan and P i e r c e ,  

1 9 8 1 ) .  D r i l l i n g  i n  l a t e  1 9 8 1  by t h e  U,S.B.M. on  t h e  z u n y i t e  o c c u r r e n c e  d i d  

n o t  con f i rm t h e  p r e s e n c e  o f  s u f f i c i e n t  r e f r a c t o r y  m a t e r i a l  t o  be commerc ia l ly  
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impor tan t .  Some p y r i t e  was, however, encountered i n  t h e  d r i l l i n g  bu t  n o t  

s p e c i f i c a l l y  analyzed f o r  m e t a l l i c  e lements .  Other  zones of hydrothermal  

a l t e r a t i o i z  were o u t l i n e d  by t h e  U.S.B.M. b o t h  n o r t h  and s o u t h  of t h e  o r i g i n a l  

z u n y i t e  d i s c o v e r y  a r e a .  To t h e  nor  t l l ,  hydro t l l c r ~ n a l l y  a l t e r e d  a n d c s i t e  brec- 

c i a  c o n t a i n i n g  a l u n i t e  was fotind a l o n g  a  N45'E s t r u c t u r e .  To t h e  s o u t h ,  i n  

t h e  sou thwes t  q u a r t e r  of S e c t i o n  1 5 ,  T40N,R47EY a n o t h e r  hydrothermal1.y a l -  

t e r e d  zone i s  d e s c r i b e d  a l o n g  a  N25OE s t r u c t u r e  i n  a n d e s i t e  b r e c c i a .  Also 

t o  t h e  s o u t h  of t h e  z u n y i t e  l o c a t i o n ,  about  one m i l e  a l o n g  the  road l e a d i n g  

t o  t h e  nor thwes t  from t h e  o l d  c o r r a l  a t  Scraper  S p r i n g s ,  a n  o l d  p r o s p e c t  ex- 

poses b r e c c i a t e d ,  i r o n - s t a i n e d  r h y o l i t e  a long  a  f a i r l y  s t r o n g  eas t -west  

s t r u c t u r e .  H a i r l i n e  q u a r t z  v e i n l e t s  l a c e  t h e  r o c k ,  and t r a c e  amounts of an  

u n i d e n t i f i e d  blue-black m e t a l l i c  m i n e r a l  a r e  p r e s e n t .  S t i b n i t e  h a s  been re -  

por ted  i n  a  q u a r t z  v e i n  n e a r  t h i s  l o c a t i o n ,  and i t  i s  p o s s i b l e  t h a t  t h e  f i n e -  

g r a i n e d  m i n e r a l  i s  a l s o  s t i b n i t e .  

A t  t h e  t ime t h i s  a r e a  was examined i n  August 1982,  U.S. S t e e l  Company 

had r e c e n t l y  s t a k e d  n l a r g e  b l o c k  of  c la ims  cover ing  t h e  a r e a  from Scraper  

Spr ings  t o  t h e  n o r t h  toward t h e  z u n y i t e ,  
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SNOWSTORM MOUNTAINS -- AREA 

The Snowstorm Mountains a r e a  is  l o c a t e d  on t f l e  n o r t h  s l o p e  of t h e  

o o r t h e r n  Snowstorm Mountains a l o n g  t h e  Elko-Hu~nboldt County l i n e  i n  t h e  extreme 

wes te rn  p o r t i o n  o f  t h e  Elko Resource Area.  The a r e a  l i e s  i n  g e n e r a l l y  remote 

country  n o r t h w e s t  of t h e  town of Midas, wes t  of t h e  s o r ~ t h  forlc, of t h e  L i t t l e  

Humboldt R i v e r .  The on ly  known p r o s p e c t s  a r e  a long  t h e  d r a i n a g e s  of F i r s t  

Creek and Snowstorm Creek,  b o t h  n o r t h e a s t  d r a i n i n g  c r e e k s  which a r e  t r i b u t a r y  

t o  t h e  L i t t l e  Humboldc. 

The geology of t h i s  a r e a  i s  very  poor ly  d e s c r i b e d .  On t h e  open- f i l e  

g e o l o g i c  map of t h e  a r e a  by Hope and Coa t s ,  1976,  t h e  a r e a  is  shown t o  be 

u n d e r l a i n  by r h y o l i t i c  t o  d a c i t i c  f lows and domes o f  Miocene age.  Regional 

f a u l t s  t r e n d i n g  n o r t h e a s t  and nor thwes t  c r o s s  t h e  a r e a .  

The Snowstorm Range h a s  t h e  g e n e r a l  appearance o f  a  t i l t e d  b lock  w i t h  a  

s t e e p e r  sou thwes t  f a c e  and a  more g e n t l y  d ipp ing  n o r t h e a s t  s l o p e .  The 

nor thwes t - t rend ing  f a u l t s  appear  t o  be concen t ra ted  a l o n g  t h e  southwest  

f a c e  of t h e  range  and a l o n g  t h e  d r a i n a g e  of t h e  L i t t l e  Humboldt t o  the  

n o r t h e a s t .  Snows torm Creek,  F i r s t  Creel<, and o t h e r  s m a l l  c r e e k s  on t h e  

e a s t e r n  s l o p e  of t h e  Snowstorms p a r a l l e l  t h e  n o r t h e a s t  t r e n d i n g  f a u l t s .  

The r o c k s  exposed i n  t h e  F i r s t  Creek-Snowstorm c r e e k  a r e a  a r e  a  s e r i e s  

of r h y o l i t e s  and r h y o l i t e  f low b r e c c i a s  which now d i p  g e n t l y  t o  t h e  n o r t h e a s t .  

I n d i v i d u a l  f low u n i t s  form s p e c t a c u l a r  columnar o u t c r o p s  a l o n g  c l i f f s  o r  

b r e a k s ,  many oE them marked by aspen g roves  and s p r i n g s .  

The s m a l l  p r o s p e c t s  v i s i t e d  a t  F i r s t  Creek expose a v e r t i c a l  f r a c t u r e  

zone which c u t s  a  modera te ly  k a o l i n i z e d  a s h  l a y e r .  I r o n  o x i d e s  and some c a l c i t e  

occur  a long  a narrow b r e c c i a  zone fol lowil lg  t h e  ~ 7 0 ~ ~  f r a c t u r e  system. No s i g n  

o f  r e c e n t  a c t i v i t y  w a s  s e e n  i n  t h i s  a r e a .  



The Snow c l a i m s ,  on Snowstorm Creek,  cover  a n  a r e a  of b r e c c i a t i o n ,  

i r o n  s t a i n i n g ,  and moderate a l t e r a t i o n  i n  a n  o u t c r o p  o f  r h y o l i t e  f low o r  

p o s s i b l y  welded t u f f .  Thc a r e a  of b r e c c i a t i o n  o p p c a r s  t o  l n c l u d e  most of 

t h e  a r e a  of a s m a l l ,  round h i l l  l o c a t e d  between two f o r k s  of Snowstorm Creek. 

Th is  could  mark t h e  o u t c r o p  o f  a  dome o r  p l u g  which c u t s  t h e  flow u n i t s .  

Rocks on t h e  dumps of t h e  p r o s p e c t s  h e r e  a r c  compo,.;ed o f  f r a c t u r e d ,  moderate ly  

k a o l i n i z e d  b r e c c i a  cemented w i t h  v e i n  q u a r t z .  Some q u a r t z  v e i n s  a r e  t h r e e  t o  

f o u r  i n c h e s  t h i c k ,  some have open c e n t e r s ,  and some show q u a r t z  a f t e r  c a l c i t e  

pseudomorphs. 

The p r o s p e c t s  h e r e  a r e  f a i r l y  o l d ,  p robab ly  d a t i n g  t o  t h e  1920's  o r  

1930 's .  The a r e a  was s t a k e d  i n  1980, b u t  no s i g n s  of r e c e n t  e x p l o r a t i o n  work 

were i n  ev idence  when t h e  p r o p e r t y  was v i s i t e d  i n  August ,  1982. 

Both p e r i o d s  of p r o s p e c t i n g  a c t i v i t y  h e r e  were ,  no doubt ,  f o r  go ld .  

The Midas d i s t r i c t  i s  l o c a t e d  a l i t t l e  o v e r  t e n  m i l e s  t o  t h e  s o u t h e a s t  i n  

s i m i l a r  r o c k s  and t h e  l a r g e l y  unexpl.ored ground e x t e n d i n g  from Mldas t o  t h e  

Snowstorm a r e a  cou ld  h o s t  o t h e r  gold  o r e  b o d i e s .  

S e l e c t e d  References:  
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SWALES PIOUNTAIN DISTRICT -- - 

The Swales Mountain d i s t r i c t  i s  l o c a t e d  i n  t h e  s o u t h e r n  Independence Mountains 

q h ~ u t  15 m i l e s  n o r t h  of C a r l i n .  Most of t h e  mines a r e  l o c a t e d  on t h e  e a s t  s l o p e  of 

Swales Mountain, t h e  s o u t h e r m o s  t peak of t h e  Independence ?fountains .  Three  b a r i t e  

mines l o c a t e d  on t h e  wes t  f l a n k  of t h e  range l i e  3 t o  4  miles west of t h e  main 

d i s t r i c t .  

The m i n e r a l i z e d  zones  a t  Swales Mountain a r e  s m a l l  and according t o  Smith, 1976, 

Were neyes  p r o d u c t i v e ,  Ilowever, judging from t h e  s i z e  of t h e  workings a t  t h e  High 

Top c la ims ,  t h e r e  may have been some minor p r o d u c t i o n  o f  go ld  o r  s i l v e r  i n  t h e  

p a s t .  I n  1973, two men were mining t u r q u o i s e  from c h e r t s  a t  t h e  Edgar Turquoise 

mine (Mineral  r e s o u r c e  i n v e n t o r y  of Elko P l a n n i n g  U n i t s ,  Elko BLPi r e p o r t ,  NE9-4, 

1976?), '  The mine i s  l o c a t e d  abou t  two m i l e s  sou thwes t  o f  t h e  main d i s t r i c t .  

During our  examina t ion  of t h e  d i s t r i c t  i n  August ,  1982, l i t t l e  a c t i v i t y  was noted 

o t h e r  than  r e c e n t  s t a k i n g  and sampling.  

The geology of t h e  Swales Mountain a r e a  was mapped by t h e  USGS i n  1967 a s  

p a r t  of a  program t o  s t u d y  t h e  m i n e r a l  p o t e n t i a l  of t h e  a r e a .  The r e s u l t s  of t h e  

s t u d y  were l a t e r  p u b l i s h e d  by Evans and R e t n e r ,  1971 and Ketner ,  e t  a l ,  1968. 

The geology is  summarized a s  f o l l o w s :  

" A t  Swales Mountain t h e s e  two d i v e r s e  rock  assemblages (s i1 iceous  wes te rn  

f a c i e s  and c a r b o n a t e  e a s t e r n  f a c i e s )  have been jux taposed  by  a t h r u s t  t h a t  p o s t d a t e s  

Ear ly  M i s s i s s i p p i a n  l i m e s t o n e  of t h e  miogeosync l ina l  f a c i e s .  The c a r b o n a t e  

assemblage i s  exposed i n  a  window through t h e  t h r u s t  f a u l t  on t h e  e a s t  s i d e  of 

Swales Mountain. The l o w e s t  s t r a t a  exposed i n  t h e  lower p l a t e  a r e  t e n t a t i v e l y  

ass igned  t o  t h e  S i l u r i a n  R o b e r t s  Mountains Formation.  Along a  secondary t h r u s t  

f a u l t ,  Devonian l i m e s t o n e  h a s  been t h r u s t  over  t h e  S i l u r i a n  and M i s s i s s i p p i a n  

l$mestones., The upper  p l a t e  of t h e  main t h r u s t  c o n s i s t s  o f  Ordovician c h e r t  and 

s h a l e  o f  t h e  V i n i n i  Format ion.  The P a l e o z o i c  sed imenta ry  rocks  and t h e  t h r u s t  
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f a u l t s  have been f o l d e d  and f a u l t e d  and i n t r u d e d  by T e r t i a r y  monzoni te  porphyry and 

q u a r t z  porphyry.  T e r t i a r y  l a t i t e  f l o w s ,  s a n d s t o n e ,  and v i t r i c  t u f f  l i e  above t h e  

o l d e r  r o c k s  of  t h e  quadrang le  (Evans and Ke tner ,  1971)."  

The main p a r t  o f  t h e  Swales Mountain d i s t r i c t  i s  l o c a t e d  i n  a lower p l a t e  window 

composed o f  dark-colored,  s i l t y  l i m e s t o n e s  and minor  sandy and s h a l e y  i n t e r b e d s .  

The l i m e s t o n e  u n i t s  have been c o r r e l a t e d  w i t h  r o c k s  exposed a t  t h e  Car l in  Gold 

mine, namely t h e  S i l u r i a n  Rober t s  Mountains  Format ion and t h e  Devonian-Miss iss ippian 

Popovich 1-imestone (Ke tner ,  e t  a l ,  1968) .  However, a t  Swales Mountain t h e  Rober t s  

Mountains Formation i s  more t h i c k l y  bedded and does  n o t  d i s p l a y  i t s  c h a r a c t e r i s t i c  

f i s s i l i t y .  

I n t r u s i v e  r o c k s  a r e  abundant  i n  t h e  Swales Mountain a r e a .  The i n t r u s i v e s  a r e  

composite b o d i e s  c o n s i s t i n g  of s t o c k s ,  d i k e s ,  s i l l s  and s h a l l o w - l e v e l  f lows .  

Rad iomet r i c  a g e  d a t e s  from p o t a s s i c  m i n e r a l s  s e p a r a t e d  from t h e  b o d i e s  r ange  from 

37-41 my, i r l d i c a t i n g  they  a r c  of mid ( ? ) - T e r t i a r y  age .  F i e l d  r e l a t i o n s h i p s  show 

t h a t  monzoni te  porphyry is  t h e  younges t  r o c k  type  and i n t r u d e s  b o d i e s  of q u a r t z  

porphyry.  The monzonite a l s o  c r o s s - c u t s  t h r u s t  f a u l t s  and high-angle  f a u l t s  i n  

t h e  a r e a .  Both t h e  monzonite and q u a r t z  p o r p h y r i e s  i n t r u d e  lower  and upper 

p l a t e  r o c k s .  

A t  t h e  m i n e s i t e s ,  t h e  i n t r u s i v e  s t o c k s  form r e s i s t a n t ,  j o i n t e d ,  b locky o u t c r o p s .  

Near sample l o c a t i o n s  1550 and 1570, q u a r t z  monzonite porphyry i s  weakly propy- 

l i t i z e d  and c o n t a i n s  c l o t s  and l e n s e s  o f  c h l o r i t e  and e p i d o t e .  I n  o t h e r  a r e a s ,  

t h e  monzoni te  i s  k a o l i n i z e d  o r  s i l i c i f i e d  and b leached .  F e l d s p a r  phenocrys t s  a r e  

u s u a l l y  q l t e r e d  t o  c l a y s  and t h e  m a t r i x  i s  g e n e r a l l y  i r o n - s t a i n e d .  A l s o ,  d i k e s  of 

v a r i o u s  compos i t ion  a r e  p r e s e n t  a t  t h e  m i n e s i t e s  and may b e  d i r e c t l y  r e l a t e d  t o  t h e  

m i n e r a l i z a t i o n .  A t  t h e  High Top c l a i m s ,  a l i g h t - g r e e n  c o l o r e d ,  monzonite prophyry 

d i k e  c o n t a i n s  abundant f i n e - g r a i n e d  p y r i t e .  The d i k e  s t r i k e s  N50W, i s  about  3 '  

i n  exposed w i d t h  and i s  d i r e c t l y  a d j a c e n t  t o  t h e  m i n e r a l i z e d  zone.  There  i s  good 
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ev idence  t h a t  some of t h e  dilces were i n t r u d e d  a l o n g  p r e - e x i s t i n g  f a u l t  s t r u c t u r e s  

(Evans and K e t n e r ,  1 9 7 1 ) .  

The workings  i n  t h e  main d i s t r i c t  c o n s i s t  of c l u s t e r s  of s m a l l  s h a f t s ,  a d i t s  

and p r o s p e c t s  which a r e  developed i n  l i m e s t o n e  a d j a c e n t  t o  t h e  eas tern  and southern 

margin of a  n o r t h - s o u t h  e l o n g a t e ,  monzoni te  porphyry s t o c k .  The o r e  d e p o s i t s  

a r e  t y p i c a l l y  vein-shaped s k a r n  o r  gossan  ( rep lacement )  zones  which s t r i k e  n o r t h  

01; nor thwes t  and d i p  modera te ly  t o  s t e e p l y  t o  t h e  w e s t  o r  sou thwes t .  The "veins"  

a r e  s e v e r a l  f e e t  i n  w i d t h  and g e n e r a l l y  conform w i t h  t h e  bedding of t h e  e n c l o s i n g  

sediments .  Most of  t h e  d e p o s i t s  o c c u r  w i t h i n  wider  zones  of  s i l i c a t e d  l imes tone .  

Some of t h e  m i n e r a l i z e d  zones  have s h a r p  upper  and lower c o n t a c t s  w i t h  u n a l t e r e d  

o r  r e c r y s t a l l i z e d ,  c a l c i t e  v e i n e d  l i m e s t o n e  and t h e r e f o r e  have a vein-shaped appearance .  

Well d e f i n e d  c o n t a c t s  between t h e  v e i n s  and u n a l t e r e d  w a l l r o c k  may b e  an i n d i c a t i o n  

t h a t  t h e s e  d e p o s i t s  a r e  s t r u c t u r a l l y  c o n t r o l l e d  by e i t h e r  bedding,  f r a c t u r i n g ,  

f a u l t i n g  o r  even h o s t  r o c k  compos i t ion  o r  p o r o s i t y .  B r e c c i a t e d ,  copper-s ta ined q u a r t z  

v e i n  from Gold P r o s p e c t  # 1 i n d i c a t e s  t h i s  d e p o s i t  is f a u l t  r e l a t e d .  

A l l  of t h e  o r e  zones  c o n t a i n  c l a y  gouge and abundant  i r o n ,  manganese and 

copper o x i d e s .  P o s t - o r e  f a u l t s  and f i s s u r e s  c u t  t h e  m i n e r a l i z e d  zones a t  h i g h  

a n g l e s ,  

The s k a r n  a t  t h e  m i n e s i r e s  i s  composed of yel low-green g a r n e t ,  pyroxene 

m i n e r a l s ,  e p i d o t e  and q u a r t z .  The samples  a r e  dense  and o f t e n  f r a c t u r e d .  I n  

some a r e a s  t h e  s k a r n  d i s p l a y s  a  s u g a r y  o r  mar ly  appearance  p o s s i b l y  i n h e r i t e d  from a  

s i l t y  h o s t  r o c k ,  Cha lcopyr i . t e ,  p y r i t e  and copper  c a r b o n a t e s  occur  i n  c l o t s ,  l e n s e s  

and v e i n l e t s  of a l l  t h e  s k a r n  samples  c o l l e c t e d  from t h e  d i s t r i c t .  I n  a d d i t i o n  

t o  t h e s e  m i n e r a l s ,  t h e  s k a r n  c o n t a i n s  minor s c h e e l i t e  ( a t  t h e  Gold P r o s p e c t  /, I), 

h o r n i t e  and s p e c u l a r  h e m a t i t e  ( a t  sample l o c a t i o n s  1550 and 1570 . 
Gossan i s  abundant  on most of t h e  dumps. It g e n e r a l l y  i s  vuggy, s i l i c e o u s  

and d i s p l a y s  boxworks .  Some of  t h e  gossan  samples  c o n t a i n  remnant pods of s u l f i d e s  
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and vugs l i n e d  w i t h  hemimorphite.  

Minera l i zed  rock from t h e  Swales Mountain a r e a  tras sampled and analyzed 

by t h e  USGS. The r e s u l t s  from t h e  s t u d y  a r e  publ ighed i n  USGS C i r c u l a r  588. T h e i r  

f i n d i n g s  ireas f o l l o w s  : 

"A few samples from t h e s e  a r e a s  c o n t a i n  a s  much a s  several .  t e n s  of p a r t s  p e r  

million of g o l d ,  s e v e r a l  hundred p a r t s  per  m i l l i o n  o f  s i l v e r ,  more than 100 p a r t s  

p e r  m i l l i o n  of molybdenum, and thousands  of p a r t s  p e r  m i l l i o n  of l e a d ,  z i n c ,  and 

copper ,  b u t  most samples a r e  l e a n e r  (Ketner ,  e t  a l ,  1968)." 

Core from t h r e e  d r i l l  h o l e s  was ana lyzed  f o r  m e t a l s  a t  r e g u l a r  i n t e r v a l s .  

The c o r e  rock  showed some s l i g h t l y  anomalous h o r i z o n s  of gold  (0.02-0.1 ppm), mercury,  

molybdenum and barium b u t  i n  g e n e r a l  t h e i r  meta l  c o n t e n t s  " a r e  t o o  low t o  be o f  

any immediate s i g n i f i c a n c e "  (Ke tner ,  e t  a l ,  1968). Two of  t h e  h o l e s  were d r i l l e d  

i n  lower p l a t e  rocks  and one began i n  t h e  upper p l a r e ,  i n t e r c e p t e d  t h e  t h r u s t  

zone and bottomed o u t  i n  lower p l a t e  l imes tone .  

S e v e r a l  s m a l l  p r o s p e c t s  and a d i t s  a r e  l o c a t e d  1-2 m i l e s  southwest of t h e  main 

d i s t r i c t  i n  upper p l a t e  r o c k s  which a r e  i n t r u d e d  by s t o c k s  and nor th-south  d i k e s  

of q u a r t z  and monzonite porphyry .  A l t e r a t i o n  of t h e  s i l i c e o u s  h o s t  rocks i n c l u d e s  

b l e a c h i n g ,  f r a c t u r i n g ,  r e c r y s t a l l i z a t i o n  and i r o n - s t a i n i n g .  A t  t h e  Bad Apple c l a i m s  

( s e c t i o n  6,T35NY R 5 3 E ) ,  a l t e r e d  mudstones of t h e  Ordovician V i n i n i  Formation c o n t a i n  

s m a l l  v e i n l e t s  of m a l a c h i t e  and f r a c t u r e  s u r f a c e s  c o a t e d  by copper and i r o n  o x i d e s .  

The porphyry a t  t h e  m i n e s i t e  i s  a l t e r e d ,  b leached and c u t  by random v e i n l e t s  o f  

I I  ~ u n k y "  i r o n  and manganese o x i d e s .  The a l t e r a t i o n  of t h e  i n t r u s i v e  rock r a n g e s  

from k a o l i n i t i c  t o  s i l i c i c .  Below t h e  workings t h e r e  a r e  s e v e r a l  q u a r t z  porphyry 

d i k e s  which form r e s i s t a n t ,  i r o n - s t a i n e d  ou tc rops .  The USGS c o l l e c t e d  samples from 

t h i s  a r e a  which c o n t a i n  more t h a n  10 ppm Mo, 70 ppm he, and 1  ppm Au i n  a d d i t i o n  

t o  some Hg, Cu, Yb and minor Zn. (Ke tner ,  e t  a l ,  1968) .  

The b a r i t e  mines l o c a t e d  w e s t  of t h e  main d i s t r i c t  a r e  developed i n  mudstones,  



c h e r t s  and minor l i m e s t o n e s  of t h e  Ordov ic ian  V i n i n i  Format ion.  The b a r i t e  is 

bedded and o c c u r s  i n  u n i t s  approx imate ly  10-20' i n  w i d t h .  The u n i t s  a r e  u s u a l l y  

conformable w i t h  t h e  bedding of t h e  h o s t  r c o k s .  Dikes  and j a s p e r o i d  a r e  p r e s e n t  

l o c a l l y ,  The most p r o d u c t i v e  d e p o s i t  i s  t h e  Longshot mine ( s e c t i o n  28, T35N, R52E) 

which showed renewed a c t i v i t y  d u r i n g  a v i s i t  t o  the p r o p e r t y  i n  1980 (Papke , i n  

p repara t i -on)  . 
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TUSCARORA DISTRICT 

The Tuscarora  mining d i s t r i c t  l i e s  a t  t h e  f o o t  of Mount B l i t z e n  on t h e  

e a s t  s i d e  of t h e  n o r t h e r n  Tuscarora  Mountains abou t  52 m i l c s  nor thwest  of Elko. 

The d i s t r i c t  l ~ i s t o r i c a l l y  i n c l u d e s  p l a c e r  d e p o s i t s  on McCann Creelc below Beard 

H i l l ,  and l o d e  p r o s p e c t s  and mines i n  t h e  a r e a  g e n e r a l l y  ex tend ing  from McCann 

Creek t o  t h e  e a s t  and n o r t h e a s t  around t o  t h e  p r c s c n t  l o c a t i o n  of t h e  town of 

Tuscarora .  The mining a r e a s  a r e  c o n c e n t r a t e d  i n  t h e  s o u t h e r n  h a l f  of T40N, R52E, 

and t h e  n o r t h e r n  t i e r  of s e c t i o n s  i n  T39N, R51E. 

P l a c e r  e o l d  d e p o s i t s  were d i scovered  i n  t h e  e a r l y  summer of 1867 a long  

McCann Creek, and mining a c t i v i t y  was c o n c e n t r a t e d  i n  t h e  a r e a  around Beard 

H i l l  up u n t i l  1871 when high-grade s i l v e r  v e i n s  were d i s c o v e r e d  t o  t h e  e a s t  

nea r  t h e  s i t e  of p r e s e n t  day Tuscarora .  S i l v e r  p r o d u c t i o n  from t h e s e  v e i n s  

extended from t h a t  t i m e  through about  1895, w i t h  1878-79 b e i n g  t h e  banner pro- 

d u c t i o n  y e a r s .  I n  1890, t h e  Dexte r  gold  d e p o s i t ,  l o c a t e d  a l o n g  t h e  s o u t h  edge 

of t h e  town, came under  development and provided t h e  bulk  of T u s c a r o r a ' s  p roduc t ion  

through 1905. Only minor p r o d u c t i o n  h a s  been r e p o r t e d  from t h e  Tuscarora  d i s t r i c t  

s i n c e  t h e  Dexter d e c l i n e d  i n  1905. 

Beginning i n  t h e  mid-1930's and c o n t i n u i n g  t o  t h e  p r e s e n t  t ime,  Tuscarora  

has been t h e  s i t e  of numerous e x p l o r a t i o n  v e n t u r e s ,  most of them concerned w i t h  

developing l a r g e  tonnages  of lower g rade  g o l d - - s i l v e r  o r e  which would be minable 

by b u l k  methods. I n  1979-80, a dump l e a c h i n g  o p e r a t i o n  began, and many of t h e  

l a r g e  dumps remaining from t h e  pre-1900 o p e r a t i o n s  were removed t o  t h e  l each  

s i t e  j u s t  southwest  of town f o r  t r e a t m e n t .  I n  1982 when t h e  d i s t r i c t  w a s  v i s i t e d ,  

t h i s  o p e r a t i o n  was i n a c t i v e .  



Most of t h e  Tuscarora  d i s t r i c t  i s  u n d e r l a i n  by bedded a n d e s i t e  b r e c c i a s  

and t u f f s  w i t h  i n t e r b e d d e d  a n d e s i t e  £1-ows. These r o c k s  a r e  i n t r u d e d  i n  many 

p l a c e s  w i t h i n  t h e  d i s t r i c t  by i r r e g u l a r  b o d i e s  of d a r k  g reen  a n d e s i t e .  To 

the  n o r t h ,  on t h e  edge of t h e  m i n e r a l i z e d  a r e a ,  a  s m a l l  b lock  of Ordovician 

q u a r t z i t e  and c h e r t  c r o p s  o u t ,  and a l a r g e  s t o c k  i n t r u d e s  t h e  s e c t i o n  nor thwest  

of t h e  d i s t r i c t ,  

The bedded a n d e s i t e s  a r e  r e g i o n a l l y  t i l t e d  15°-.500 E o r  S E ,  a r e  s t e e p l y  

domed around t h e  i n t r u s i v e  p l u g ,  and a r e  c u t  by s h e a r  zones which t r e n d  e a s t  

o r  n o r t h e a s t  and d i p  s t e e p l y  (Smith, 1976) .  

Thc i n t r u s i v e  a n d e s i t e  b o d i e s  which c u t  t h e  bedded s e r i e s  a r e  a s  much a s  

h a l f  a  m i l e  wide and a m i l e  l o n g ,  The b e s t  documented c o n t a c t  between t h e  

bedded s e r i e s  and  the i n t r u s i v e  a n d e s i t e s  i s  a l o n g  t h e  Dexter  s t r u c t u r e  on t h e  

s o u t h  edge of t h e  d i s t r i c t .  Here,  t h e  c o n t a c t  d i p s  t o  t h e  n o r t h  a t  about  30°. 

The i n t r u s i v e  a n d e s i t e s  a r e  c u t  by s t e e p  nor th - sou th  and eas t -west  s t r u c t u r e s  

(Smith, 1976) .  Four d i f f e r e n t  k inds  of o r e  b o d i e s  have been mined over  t h e  

y e a r s  w i t h i n  t h e  Tuscarora  d i s t r i c t .  E a r l i e s t  mining took p l a c e  on p l a c e r  gold  

d e p o s i t s  which had formed i n  Quar te rnary  g r a v e l s  t h a t  b l a n k e t  t h e  f l a n k s  of t h e  

range below t h e  l o d e  o u t c r o p s .  S i l v e r - r i c h  v e i n  o c c u r r e n c e s  were mined from 

t h e  s t e e p  s t r u c t u r e s  which c u t  t h e  i n t r u s i v e  a n d e s i t e  body i n  t h e  c e n t r a l  p a r t  

of  t h e  d i s t r i c t ,  and gold-bear ing stoclcworks were  mined a long  t h e  bedded a n d e s i t e -  

i n t r u s i v e  a n d e s i t e  c o n t a c t  ( t h e  Dexter  zone) .  I n  1940, mercury d e p o s i t s  were 

d i scovered  i n  t h e  Burry Creek a r e a  and n o r t h  o f  Tuscarora  a t  t h e  Red Bird  p r o p e r t y .  

Mercury m i n e r a l i z a t i o n  o c c u r s  i n  a l t e r e d ,  b r e c c i a t e d  a n d e s i t e  a l o n g  s h e a r  zones.  

Both bedded r o c k s  and t h e  i n t r u s i v e  a n d e s i t e  bod ies  t h a t  c u t  them a r e  

e x t e n s i v e l y  p r o p y l i t i z e d .  S i l i c i f i c a t i o n  i s  l o c a l i z e d  n e a r  t h e  o r e  occur rences ,  



and a d u l a r i n  i s  found n e a r  t h e  c e n t e r s  of m i n e r a l i z a t i o n .  Adula r ia  from one 

of t h e  eas t -west  s t r i k i n g  s i l v e r  v e i n s  a long  t h e  n o r t h  s i d e  o f  t h e  d i s t r i c t  

( t h e  DeFrees v e i n )  h a s  been d a t e d  a t  38 m.y.  (McKre and C o a t s ,  1975). Th is  

is  d e s c r i b e d  a s  b e i n g  t h e  o l d e s t  T e r t i a r y  e p i t h e r m n l  v e i n  m i n e r a l  d e p o s i t  i n  

n o r t h e r n  o r  c e n t r a l  Nevada (McKee and Coa t s ,  1975) .  For a  d i s t r i c t  w i t h  a s  

long n produc t ion  h i s t o r y  as Tuscarora ,  t h c  dc!cctilccl gcol.ogy of t h c  o r e  

occur rences  h a s  n o t  been w e l l  d e s c r i b e d .  The c o n t a c t  r e l a t i o n s h i p s  of t h e  

bedded s e r i e s  and t h e  i n t r u s i v e  b o d i e s  a r e  o b v i o u s l y  i m p o r t a n t ,  y e t  a  d e t a i l e d  

map of t h e  d i s t r i c t  geology i s  n o t  a v a i l a b l e .  I n  t h e  c e n t r a l  p a r t  of t h e  

d i s t r i c t ,  t h e  major  o r e  o c c u r r e n c e s  a r e  c o n c e n t r a t e d  g e n e r a l l y  a long  two major 

s h e a r  zones which t r e n d  eas t -wes t  and c o i n c i d e  w i t h  t h e  n o r t h  and s o u t h  margins 

of one of t h e  i n t r u s i v e  a n d e s i t e  b o d i e s .  North-south f i s s u r e s  which c u t  t h i s  

body a r e  a l s o  m i n e r a l i z e d ,  and o r e  c h u t e s  appear  t o  occur  i n  t h e  nor th-south  

s t r u c t u r e s  a t  o r  n e a r  t h e i r  i n t e r s e c t i o n s  w i t h  one of t h e  major  east-west  s t t u c -  

t u r e s .  The Navajo s i l v e r  l o d e  o c c u r r e d  a long  t h e  wes t  s i d e  of t h e  d i s t r i c t  a l o n g  

a  n o r t h  t r e n d i n g  s t r u c t u r e  n e a r  i t s  i n t e r s e c t i o n  w i t h  t h e  eas t -west  Dexter c o n t a c t -  

s h e a r  zone, The Dexte r  i t s e l f  occur red  a long  t h e  eas t -wes t  con tac t - shear  Zone. 

To t h e  n o r t h ,  t h e  B e l l e  Isle, North B e l l e  I s l e ,  Commonwealth, and North Common- 

wea l th  were mined n e a r  t h e  p o i n t  t h e i r  n o r t h - t r e n d i n g  v e i n s  approachecl an i n t e r -  

s e c t i o n  w i t h  t h e  eas t -wes t  s t r u c t u r e s  which p a s s  through t h e  Grand P r i z e ,  Argen ta ,  

Independence, and DeFrees mines.  Ore bod ies  i n  t h e  Grand P r i z e ,  Argenta,  Inde- 

pendence, and DeFrees were  a long  t h e  cas t -west  f i s s u r e s ,  b u t  a r e  r e p o r t e d  

(Smith, 1976) t o  have p i t c h e d  nor thward a long  t h e  s t r u c t u r a l  i n t e r s e c t i o n s .  

There a r e  a r e a s  i n  t h e  d i s t r i c t  where p o t e n t i a l l y  impor tan t  i n t r u s i v e  con tac t -  

s h e a r  zone i n t e r s e c t i o n s  may occur  b u t  a r c  obscured by g r a v e l  cover .  A d e t a i l e d  

mapping program i n  t h e  Tuscarora  d i s t r i c t  could  be rewarding.  



There  a r e  a l s o  p l a c e r  o c c u r r e n c e s  remaining i n  t h e  d i s t r i c t  which could  

be of f u t u r e  importance .  S e v e r a l  p l a c e r  e x p l o r a t i o n  v e n t u r e s  have examined 

g r a v e l s  l o c a t e d  a long  t h e  niouth of  McCann Creck from t h e  a r e a  of t h e  Quar te r  

C i r c l e  S  ranch  t o  t h e  Owyhee R i v e r .  The g r d v e l s  c o n t a i n  g o l d  and,  a l though  a r e  

i n  a n  e n v i r o n m e n t a l l y  s e n s i t i v e  a r e a ,  cou1.d someday c o n s t i t u t e  a  minable  r e s o u r c e .  
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U N I O N  DISTRICT 

The Union d i s t r i c t  i s  l o c a t e d  around t h e  s o u t h  end of Union Mountain, a n  

e a s t e r n  r i d g e  of t h e  Su lphur  S p r i n g s  range about  45 m i l e s  n o r t h  of Eureka. 

The d i s t r i c t  i s  a long  t h e  Elko County-Eureka County l i n e ;  t h e  o r i g i n a l  mining 

a r e a  is  i n  Eureka County b u t  t h e r e  a r e  numerous p r o s p e c t s  i n  b o t h  c o u n t i e s .  

According t o  Vanderburg (1938) ,  t h e  f i r s t  d i s c o v e r y  i n  t h e  d i s t r i c t  was 

i n  1886, a  s m a l l  s m e l t e r  was b u i l t  i n  1887, and s e v e r a l  hundred tons of s i l v e r -  

l e a d  o r e  were t r e a t e d .  Union Mines Co. opera ted  i n  t h e  d i s t r i c t  between 1915 

and 1918, mining and s h i p p i n g  7088 t o n s  of o r e .  Minor s i l v e r - l e a d  product ion 

is  c r e d i t e d  t o  t h e  Union Mines p r o p e r t y  i n  1951  and a g a i n  i n  1955. 

B a r i t e  h a s  been known i n  t h e  d i s t r i c t ,  o c c u r r i n g  bo th  as replacements  i n  

Devonian rocks  and a s  a  gangue m i n e r a l  w i t h  m e t a l l i c  o c c u r r e n c e s .  The Bear 

mine produced b a r i t e  i n  1948-49 (Norton,  1963) ,  and s m a l l  tonnages have been 

produced a t  t h e  Brown Sugar and Jeanne Marie p r o p e r t i e s  (Papke,  i n  p r e p a r a t i o n ) .  

The Union d i s t r i c t  is  u n d e r l a i n  by c h e r t  and s h a l e  of t h e  V i n i n i  Formation 

which have been t h r u s t  upon Devonian l imes tone  (Rober t s  e t  a l . ,  1967) .  The ge- 

o l o g i c  r e l a t i o n s h i p s  w i t h i n  t h e  d i s t r i c t  and t h e  s u r r o u n d i n g  a r e a  a r e  compli- 

c a t e d  by numerous n o r t h w e s t - t r e n d t n g  f a u l t s  which c u t  t h e  s e c t i o n  i n  t h e  gen- 

e r a l  a r e a  between t h e  main Sulphur  Spr ings  range and Union Mountain. Mineral-  

i z a t i o n  a t  t h e  Union ( B e l l )  mine is r e p o r t e d  t o  have o c c u r r e d  a l o n g  n o r t h  and 

nor theas t - t r end ing ,  f r a c t u r e  z o u e s , a n d  b a r i t e  v e i n i n g  a t  t h e  Jeanne Marie p r o s -  

p e c t  i s  a l s o  r e p o r t e d  t o  f o l l o w  a  n o r t h e a s t  t r e n d .  The r e l a t i o n s h i p  of t h e  

two s t r u c t u r a l  t r e n d s  i s  n o t  known. 
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A t  t h e  B e l l  mine ,  t h e  o l d  Union Mines p r o p e r t y ,  m i n e r a l i z a t i o n  o c c u r r e d  

as r e p l a c e m e n t  o r e s  i n  d o l o m i t e ;  t h e  mines  a r e  a l o n g  a  b r e c c i a t e d  t h r u s t  con- 

t a c t .  The o r e s  were  m a i n l y  o x i d i z e d ,  and c e r u s s i t e  and b a r i t e  were  n o t e d  011 

t h e  dumps. W a l l r o c k s  a r e  s i l i c i f i e d  d o l o m i t e  and  l i m e s  t o n e  which a r e  lzighly 

s t a i n e d  w i t h  i r o n  and manganese o x i d e s ,  Some j a s p e r o i d  b r e c c i a  cemented w i t h  

c a l c i t e  was n o t e d .  

The b a r i t e  p r o s p e c t s  i n  t h e  d i s t r i c t  a r e  o f  two g e n e r a l  t y p e s ,  r e p l a c e -  

ment d e p o s i t s  i n  d o l o m i t e s  of  t h e  Devonian Nevada Forma t ion ,  and v e i n  b a r i t e  

d e p o s i t s .  The v e i n  d e p o s i t s  a r e  a l s o  d e s c r i b e d  as b e i n g  r e p l a c e m e n t s  of 

Devonian d o l o m i t e ,  b u t  t h e  o c c u r r e n c e s  c r o s s - c u t  t h e  e n c l o s i n g  roclc (Papke ,  

i n  p r e p a r a t i o n ) ,  Of s p e c i a l  i n t e r e s t  i s  t h e  Jeanne  Mar ie  d e p o s i t  ( s e e  prop- 

e r t y  d e s c r i p t i o n  f i l e s )  where  a  t h i c k  b a r i t e  v e i n  o c c u r s  i n  ar, a r e a  of b a r j - t e  

v e i n i n g ,  h r e c c i a t e d  j a s p e r o i d ,  and gossanous  m a t e r j  a l .  Geochemical. r e s u l t s  

of  s ampl ing  a t  t h i s  d e p o s i t  show anomalous a r s e n i c  v a l u e s  r o  be  p r e s e n t .  A 

sample  t a k e n  a t  t h e  B e l l  mine a l s o  shnwed l l tgh  a r s e n i c  v a l u e s  a s  w e l l  a s  

h i g h  v a l u e s  i.n l e a d ,  z i n c ,  and an t imony .  

Rocks mapped a s  F l i s s i s s i p p i a n  a g e ,  p o s s i b l y  i n c l u d i n g  tlte Chainman For- 

m a t i o n ,  a r e  shown t o  b e  p r e s e n t  i n  t h i s  d i s t r i c t  ( S t e w a r t  and C a r l s o n ,  1 9 7 6 ) .  

The p r e s e n c e  o f  t h e s e  r o c k s ,  known t o  b e  f a v o r a b i e  h o s t  r o c k s  f o r  d i s s e m i n a t e d  

g o l d ,  c p u p l e d  w i t h  s c a t t e r e d  samples  w i ~ h  anomalous m e t a l  c o n t e n t ,  p o i n t  t o  

t h e  Union d i s t r i c t  and t h e  a d j a c e n t  p o r t i o r r s  o f  Lhe Su lphur  S p r i n g s  r a n e e  a s  

f a v o r a b l e  g o l d  p r o s p e c t i n g  a r e a s .  
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