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Srn!m~nry of  Work I'erformed 
Mineral  I n v e n t o r y  Eur~ka-Sho:;hone Resource  Area 
Col~t-rac~ t  YA-553-(:'1'1- 1058 
13urecii~ of  Land  M,111~t:;cment 

l<orl< was completed on t h e  I7ureka-Shoshone Mineral. l 'iesource Inven to ry  i n  t w o  

complementary s t a g e s .  F i r s t ,  a  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  o c c u r r e n c e s  wi t l l in  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  forms.  Cour thouse  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  

o f  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  o f  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 t h e n  p r e p a r e d  f o r  each mining 

d i s t r i c t ,  w l ~ i c h  included t h e  C R I B  f o r m s ,  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 .  T l ~ i s  m a t e r i a l  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  of 

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 ,  e v e r y  mining d i s t r i c t  w i t h i n  t h e  

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  as o u t l y i n g  p r o s p e c t s  were  examined and d e s c r i b e d  i n  o r d e r  

t o  ~ ' r o v i d e  more c o m l ~ l c t e  and r ~ 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 l l , ~ t  p rov i  dcd i n  t hc li t c r a t u l - e  . During t h e  examina t ion ,  empllasi s was placed 

on c o l l e c t i n g  g e o l o g i c  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  

c u r r c n t  ' ~ c t i v i t y .  

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

a n d  g e o l o g i c  r e l a t i o n s h i p s .  I n  a d d i t i o n ,  2 7 4  samples  showing t y p i c a l  minera l i za-  

t i o n  wzre c o l l e r t e t l  from most of t h e  v i s i t e d  p r o p e r t i e s .  A1 1 o f  t h e  samples, 

many of which  wc.rc broken dow11 i n t o  A and B because  of d i f f e r e n t  rock  types  a t  

t h e  p r o p e r t i e s ,  were 11igb-graded and u s u a l l y  talcen from dumps, o r e  p i l e s ,  o r  

o u t c r o p s .  Some samp 1 es  of  nearbv 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 

co l  1 ec  t e d  f o r  compar ison purposes .  
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Tile s a ~ r l p l c s  were  tlleri prcap,~i-ecl f o r  a n a l y s i s  b y  t h e  Nevad.1 Mining A n a l y t i c a l  

L a b o r a t o r y ,  U N R ,  Reno ' ~ n d  a n a l y z e d  f o r  e l e m e n t s  ( 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 e c h n i q ~ l e )  hy  t h e  Branch o f  E x p l o r a t i o n  I i e sea rch ,  U. S .  G e o l o g i c a l  Survey,  

Denver ,  Co lo rado .  T h c  m i n e r a l  a n a l y s e s  f o r  t i le  Eureka- Shoshone Resource Area 

h a s  e n c o u n t e r e d  an  u n a v o i d a b l e  d e l a y  d u e  t o  t h e  l a b o r a t o r y ' s  f n c r e a s e d  work 

l o a d  g e n e r a t e d  by C o n g r e s s '  desire t o  e v a l u a t e  f e d e r a l  and p u b l i c  l a n d s  s l a t e d  

t o  become l d i l d e r n e s s  A r e a s .  The l a b o r a t o r y  r e s u l t s  f rom t h e  samples  a r e  n o t  

e x p e c t e d  u n t i l  l a t e  1982,  An amended r e p o r t  w i l l  b e  f o r t h c o m i n g  upon r e c e i p t  

o f  t i le  , ~ n a l y s c s .  We woul i l  l i k e  t o  e x p r e s s  o u r  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 c i r  c o o p e r a t i o n  i tnyortant :  i n f o r m a t i o n  on e l e m e n t  i n t e r r e l a t i o n -  

s h i p s  w i t h i n  min ing  d i s t r i c t s  and be tween t h e  v a r i o u s  d i s t r i c t s  would n o t  be 

p r o v i d e d .  

In fo r rnn t ion  col l c c t e d  i n  t l l c  f i e l d  was c:ornpjlcd on  p r o s p e c t  forms,  and 

new C R I G  s h e e t s  were  p r e p a r e d  f o r  t h o s e  p r o p e r t i e s  examined i n  t h e  f i e l d .  For 

some p r o p e r t i e s  i t  was o n l y  n e c e s s a r y  t o  change  o r  add  t o  t h e  e x i s t i n g  form. 

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  t h e  Eureka-Shoshone p r o j e c t  

h a s  b e e n  compi led  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 )  Mining D i s t r i c t  f o l i o s :  

3) P r o s p e c t  Corms d e s c r i b i n g  e a c h  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  sanlpled p r o p e r t j e s .  

b )  Completed C'TZIB f o r m s .  

c )  CRIB forms which  a r e  i n c o m p l e t e  due  to  l a c k  o f  a v a i l a b l e  i n f o r m a t i o n .  

2 )  P h o t o  Album, o r g a n i z e d  by m i n i n g  d i s t r i c t ,  c o n t a i n i n g  s l i d e s  o f  v i s i t e d  

p r o p e r t i e s  n11J dncurnc.ni-:~tsinn o f  new work. 
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'3) Maps 

a )  30' s c r i c s  f o r  p r o j e c t  a r e a s  showing l o c a t i o n  of  mining d i s t r i c t s ,  

and s'imple 1 .ocnt ions .  

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

p rospec t  name's . 

4 )  Summary r e p o r t ,  a b r i e f  r e p o r t  i n c l u d i n g  l o c a t i o n ,  h i s t o r y ,  comments 

based on f i e l d  o b s e r v a t i o n s ,  and some cornnlents on ongoing mining 

a c t i v i t y .  

In a d d i t  ion t o  t h i s  in fo rma  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 s  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  

sa:npl.es t a k e n  a s  w e l l  a s  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  Mines 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 .  

In r e p o r t i n g  on t h i s  p r o j c c t ,  no a t t e m p t  h a s  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 h e  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 conf ined  t o  a c q u i r i n g  new i n f o r m a ~ 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 p u b l i s h e d  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 .  Pe rhaps  t h e  b e s t  summary of t h e  geology w i t h i n  much of t h e  

Eureka-Siloshone l iesource Area i s  found i n  t h e  f o l l o w i n g  p u b l i c a t i o n s  : 

a )  Nevada Bureau of Mines and Geology B u l l e t i n  6 4 ,  e n t i t l e d  Geology and 

Piinera1 Dcpos i t s  of Eureka County, Nevada by R. 3. l l t rberts ,  I;. 21. 

Montgomery and R. E. Lehner ( 1 9 6 7 ) .  

b)  Nevada 13ureau of Mines and Geology B u l l e t i n  88, e n t i t l e d  Geology and 

Mincra l  DeposiLs o f  Landcr County, Nevada hy J .  H. S tewar t  and E. H.  

McKee, w i t h  2 s e c t i o n  of  Mineral D e p o s i t s  by H. K .  S t a g e r  (1977).  
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c )  Nevad '~  Burcnu o f  Mines and Geology B u l l e t i n ,  unnumbered, e n t i t l e d  

Geology and F f ine ra l  Depos i t s  o f  N o r t h e r n  Nye County ,  N e v a d a , P a r t s  A 

and B, by F .  J .  K l e i n h x n p l  and J .  I ,  Z i o n y ,  c u r r e n t l y  i n  p r e s s .  



l i l ining D i s t r i c t s  

Alpkl,~ 

Ante lopt3 

Aspen 

B a t t l e  Mountain 

Big Creek 

Birch  Creek 

Bruner 

B u f f a l o  V a l l e y  

Car ico  Lake Turquo i sc  Area 

B ~ l l l i o n  

D a n v i l l e  

Diamond 

Dobbin's  Summit Area 

Eureka 

F i s h  C r e e k- G i b e l l i n i  

(;old Bas in  

Hunt ington Creek 

t i i l l t o p  

Jackson  

Kings ton  

1,ew is 

Lone Elouritdin 

McCoy 

M t .  Hope 

Ncw Yass 

Northurnherland 

Kavenswood 

Reese l i ive r  

Rober t s  

S koo lcum 

Spencer Hot S p r i n g s  

Twin R i v e r s  

Union 

Washington 

W i  I d  IIorse 



Sill? A l  ph'l (Trc i i  , ? ? )  mini cl i c ,  t r i c t  i s  l o c a t e d  i n  t h e  n o r t h  trebrlding Su lphur  

S p r  i n g s  Range be twr .cr l  Carden  P a s s  t o  t h c  s o u t h  ant1 Te1egrill)h Canyon t o  t h e  n o r t h  

i n  T23, 24 ,  25,  ii52I;, I.:r~reka County.  T h e r e  i s  a c c e s s  t o  a l l  a r e a s  of  t h e  d i s t r i c t  

from Nevada f l i g t i r ~ a y  2 0  a l o n g  r easo r l ab ly  good d i r t  r o a d s .  

'i'lle e x t c n t  or e , l r l y  min ing  a c t i v i t y  i n  t h e  d i s t r i c t  i s  1 , i rge ly  unknown. 

'The o l t l e s t  working.; i n  t h e  d i s t r i c t  c o n s i s t  o f  s l ~ l l l o w  i n c l i n e d  s h a f t s  and t u n n e l s  

t h a t  were  deve loped  h c f o r e  1910.  A c o n c e n t r a t i o n  p l a n t  was b u i l t  app rox ima te ly  

3 m i l e s  w e s t  of  t h e  m i n e s ,  h u t  t i le  t r e a t m e n t  o f  o r e  was a p p a r e n t l y  u n s a t i s f a c t o r y  

and i t  was abandoned (Emmons, 1 9 1 0 ) .  Dur ing  some p e r i o d  p r i o r  t o  1951,  l i m e s t o n e  

was mined f u r  road  beds  (Forsman,  1 9 5 1 ) .  The Old Ic'halen Mine had  a  p e r i o d  o f  

a c t i v i t y  f rom 1909-1913 when i t  produced small amounts  o f  l e a d  and coppe r ,  b u t  

t h e r e  has been no r e c o r d e d  p r o d u c t i o n  s i n c e  t h a t  t i m e .  S m a l l  sh ipmen t s  o f  s i l v e r  

and c o p p e r  frnm t ire  P r i n c e  o f  Wales Mine were  made d u r i n g  World War I .  Recent  

a c t i v i t y  i n  the d i s ~ r i c t  c o n s i s t s  o f  e x t e n s i v e  d r i l l i n g  and geochemica l  s ampl ing  

a round  t h e  o l d e r  work ings .  

The S u l p n u r  S p r i n g s  Range i s  a  n o r t h  t r e n d i n g  g r a b e n- h o r s t  s t r u c t u r e  

f lan1,ed on Lhe ~ ~ 1 s t -  and w e s t  by n o r t l l  t r e n d i n g ,  h i g h  a n g l e ,  e n  e c h e l o n  f a u l t s .  

S i l c ~ r i ~ ~ n - 1 ) c v o n i a n  c,lll)on'ltes n f  Cl~c lowcr  p l a t e  o f  t h e  R o b e r t s  Tl l rus t  f a u l t  a r c  

i n  c c ~ n t ~ l c t  with Per-n~ic~n c o n g l o ~ n e r a t e s  f o r  a p p r o x i m a t e l y  11 nl L les  i n  t h e  s o u t h e r n  

p a r t  of the r:injit? (Plerri,lm, Andersol l ,  1943)  , ~ n d  w i t 1 1  t h e  O r d o v i c i a n  V i n i n i  

Forr:~, l t ion i n  t h e  nor:11. Porsmnn (1951) s u g g e s t s  a  n o r t l ~  t r e n d i n g  a n t i c l i n e  i n  

t h e  ru iddle  o f  t h e  r a n g e .  The no r r l l  t r e n d i n g ,  s t e e p l y  e a s t  d i p p i n g  r e v e r s e  I r w i n  

F a u l t s  (named by Forsman) b r i n g s  t h e  a n t i c l i n a l y  f o l d e d  c a r b o n a t e  rocks  i n t o  

c o n t a c t  w i t h  I'ermi,ln conglo1ner~1tc.s .  The f a u l t  c u t s  o f f  i n c r e a s i n g l y  more o f  t h e  

Permian  sed imen t  110 r - t  l ~ i d ~ l r d  (I)c>.Jo i c l  , 1952)  . ?'he l o w e r ,  undef  ornled carbor la te  p l a t e  

w a s  f o u n d  t o  1 ie u n c o n f o r n ~ n b l y  on t h e  s t e e p l y  d i p p i n g ,  h i g h l y  f a u l t e d  and 

c ' o ~ l i o r t r c l  11eddi.d c l ~ i b r t s  o f  the. . ~ l l o c l ~ t h o n o u s  V i y i n i  Fo rma t ion .  This h a s  been 



s u g g e s t e d  t o  be t h e  r e s u l t  o f  g r a v i t y  s l i d e s  d u r i n g  t h e  C r e t a c e o u s  (Forsman,  

1052, W i n t e r e r ,  1968) .  On t h e  e a s t  f a c i n g  s l o p e  o f  t h e  S u l p h u r  S p r i n g s  Range 

art. a r c u a t e  beach  l i n e s  and  t e r r a c e s  o f  P l e i s t o c e n t :  Lake Lalionton (Forsman,  

1 9 5 1 ) .  Wi th in  ~ 1 1 e  d i s t r i c t  o r e  i n i n e r a l s  a p p e a r  in  replaoemclnt  d p p o s i t s  i n  t h e  

e a s t  d i p p i n g  S i l u r i a n  Lone Mounta in  and  Dcvorlian Ncvada Format i o n s ,  b o t h  d o l o m i t e s ,  

i n  s h e e t  7ones t t ia t  f o l l o w  s t r a t  i i i c a t i o n  (Emnmons, 19101 ,  and i n  b r e c c i a  a l o n g  

n o r t h  t r e n t l i n g  F a u l t  zones  associ : l tcd  wi t t i  t l ~ c  f l o b e r t s  T h r u s t  f a u l t ,  g r a v i t y  

s l i d e  b l o c k s ,  and b n s i n  and r a n g e  f a u l t i n g .  Mineab le  o r e s  i nc l -ude  a r g e n t i f e r o u s  

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

ox id i ze t i  t o  a d e p t h  o f  s e v e r a l  hundred  f e e t  ( R o b e r t s ,  -- e t  a l . ,  1 9 6 7 ) .  Bedded 

and ve in  b a r i t e ,  c a l c i t e ,  and d o l o m i t e  o c c u r  as  gangue  m i n e r a l s  and cement t h e  

f a u l t  b r e c c i a .  The s i l i c i f i e d  d o l o m i t e  i s  s t a i n e d  w i t h  coppe r  o x i d e s  and c a l c i t e  

and s i l i c a  f i l l  vugs  and f r a c t u r e s .  R o b e r t s  (1960) s u g g e s t s  t h a t  s i n c e  t h e  

Sulp l lur  Range, which  i n c l u d e s  t h e  Alpha ,  Mine ra l  I l i l l ,  and Union mining  d i s t r i c t s  , 

l i e s  be tween t h e  Shoshone- Eureka and 1,ynn-Pinon n o r t h w e s t  t r e n d i n g  m i n e r a l  b e 1  t s ,  

t l i a t  t h e s e  d i s t r i c t s  i d e n t i f y  a s e p a r a t e ,  less d i s t i n c t ,  p a r a l l e l  m i n e r a l  b e l t .  

'Tile 0 l d  W l ~ i  Lcn F f i r i e  worki  ugs, which j .ncludcs t h e  Klond ike  C l a i m s  and the 

V i g i l a n t e  Claiiiis,  a r e  l o c a t e d  on  a n o r t h e a s t  t r e n d i n g ,  s t e e p l y  d i p p i n g  f a u l t  

con :  <~c . t  I)c twc'cn n o r t h  t-rclntlirjg, sout l lcast  c l i l~p  i ~ i g  P n l e o z o  i c c a r l ) o n a t e s  2nd t h e  

s i  1 i c c o u s  w e s t e r n  a s sc r tb l  a g e .  S u l f i d c s  o c c u r  i n  b a r i t e  which ,  a l o n g  w i t h  c a l c i t e ,  

ce!-iii>nts the f a u l t  brec<:ia .  T!ie c a r b o n a t e  w a l l  r o c k s  h a v e  been  s i l - i c i f i e d  i n  t h e  

v i c i n i t y  u f  t h e  f a u l t .  'The s i t e  h a s  o v e r  1 , 0 0 0  f e e t  o f  underground workings  

a t  thi. main mine w i t h  p c r i p l l e r a l  s u r f a c e  w o r k i n g s .  

'Tl~e l J i n c e  o f  W'1l.c:; minc c o n s i s t s  of s e v e r a l  t housand  f e e t  of  work ings  

f o l l o w i n g  a n o r t h  t r e n d i n g  c o n t a c t  be tween t h e  Or t lov ic i an  V i n i n i  Format ion  and  

t h e  Devonian Nevad-I F o r m a t i o n .  

T h e  r o c k s  a l o n g  t h e  c o n t a c t  a r e  h i g h l y  b r e c c i a t e d  and s i l i c i f i e d .  Copper 

r n i ~ e r a l s  o c c u r  a s  rc .placcment pods i n  t h e  l i m e s t o n e  h o s t  r o c k  and as  a cement i n  

t h e  b r e c c i a .  I t  w a s  n o t e d  t h a t  t h e  d e g r e e  o f  m i n e r a l i z a t i o n  of  t h e  l i m e s t o n e  



dc3crcnses f rom sout l i  t o  n o r t h .  S o u t h e a s t  of  t h e  P r i n c e  of  Wales Mine, abou t  

o n e  n ~ i d  one  clui lr ter  m i l e s ,  t h e  MS C 1 , a i m s  (Eastcarn Morn) f o l l o w  a  NIOO-40°E 

s o u t h w e s t  d i p p i n g  faul t :  and s h e a r  zone  i n  t h e  Nevada Formatioi l .  The f a u l t  

b r e c c i a  and s h e a r  zoncs  a r e  ccrnented by coppc r  m i n e r a l s  and c a l c i t e  w i t h  t h e  

m i n e r a l i z e d  zone  marked by g o s s a n  o u t c r o p s .  The mine workings  t o t a l  l e s s  t h a n  

300 f e c t .  

l'lic i:r,l>: i c s r  ('rcc>ic C l , l  ims arc. l o c a t e d  w c l s t  of t l ~ c l  rl i s L  r i c . t  on ;L Low l1i.11 

a p p r o x i n ~ ~ ~ t e l y  1 mile w e s t  of  Nevada Highway 20 ,  a l o n g  d i r t  r o a d s  which a r e  

o f t e n  washed o u t .  Most of t h e  p r e v i o u s  work ings  have  been  o b l i t e r a t e d  by 

d r i l l i n g  done w i t h i n  t h e  l a s t  5 y e a r s .  H e r e ,  t h e  medium g r e y  d o l o m i t e  h o s t  rock  

(Nevada Format ion)  i s f r a c t u r e d  , w i t h  c o p p e r  m i n e r a l s  c o a t i n g  s u r f  a c e s  and 

i n f i l l i n g  f r a c t u r e s .  
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IZNTI'1,OPE DTSI'RLCT --- ---- 

T h e  An te lopc  min ing  d i s t r i c t  i s  l o c a t e d  on t h e  w e s t e r n  s l o p e  o f  t h e  Kober t s  

M o u n t a i n s ,  Eureka  Countv and i s  a c c e s s i b l e  a l o n g  good d i r t  r o a d s  f rom Nevada 

Highway 21  from t h e  e , i s t  and f rom ti. S .  Iiighway f r o r n  t h e  s o u t l l .  

Tile d i s t r i c t  was d i s c o v e r e d  i n  t h e  l a t e  1 8 8 0 ' s  d u r i n g  t h e  p e r i o d  o f  e a r l y  

o p e r a t i o n s  a t  nea rby  Eureka ,  and wl l i l e  t h e  a r e a  was p r o s p e c t e d  d u r i n g  t h a t  t i m e ,  

no -;i g n i f  i c a n t  p1-o~luc t ion  was r e p o r t e d .  The d i s t r i c t  h a s  recc t l l t ly  e x p e r i e n c e d  a  

s u r g e  of s u r f a c e  and s u b s u r f a c e  e x p l o r a t i o n ,  p r o b a b l y  d u e  t o  t h e  r e c e n t  i n c r e a s e  

i n  g o l d  and s i l v e r  p r i c e s .  

The R o b e r t s  Mounta ins  were  t l ie  f i r s t  s i t e  where  t h e  R o b e r t s  T h r u s t  F a u l t  

was i d e n t i f i e d  and d e s c r i b e d .  Plcrrinm and Anderson (1942)  s t a t e  t h a t  ma jo r  low 

a n g l e  t h r u s t  f a u l t i n g  o c c u r r e d  o v e r  a  minimum d i s t a n c e  o f  1 6  km when t h e  O r d i v i c i a n  

Vi r l i n i  Format ion  o v e r r o d e  l o w e r  P a l e o z o i c  c a r b o n a t e s .  The t l ~ r u s t  E a u l t  i s  a  t h i c k  

b r e c c i a  zonc  separating t h e  s i l i c e o u s  v o l c a n i c  r o c k s  o f  t h e  l r i n i n i  Format ion  from 

t h e  l o w c r  I ' a legzoic  c a r b o n a t e s .  The R o b e r t s  Mountain T h r u s t  F a u l t  h a s  been  

t c n t ' l t i v e l y  d a t e d  as L a t e  Devonian  and E a r l y  P I i s s i s s i p p i a n  ( S t e w a r t ,  1 9 8 0 ) .  

l J i n t e r e r  (1968) s u g g c s t s  t h a t  e a r l y  C r e t a c e o u s  doming,  p o s s i b l y  from a h i d d e n  

i n t r u s i v e , a r c h e d  tile R o b e r t s  Moun ta ins  i n t o  a 30 krn w i d e ,  n o r t h  t r e n d i n g  a n t i c l i n e .  

The u p p e r  p a r t  t11cn e r o d e d ,  by norm:il means,  and by low a n g l e  g r a v i t y  s l i d e s ,  

wli ic!~ c a r r i e d  t h e  uppe r  and  l o w e r  p l a t e  b l o c k s  a s  f a r  as 1 5  km r a d i a l l y  from t h e  

s t r u c  t u r n 1  higll.  L e n s e s  o f  t h e  a u t o c h t l ~ o n o u s  r o c k  i n c e r l a ~ r e r c d  between t h e  

a1 l o c h  thonncl., I-oclts , I - c su l  t i n g  ill ens t e r n  a s s e m b l a g e s  o v e r l a y i n g  wcs t e r n  assem- 

b l a g e s .  T h e  lenses  r a n g e  I rom b l c b s  o r  a  few m e t e r s  t o  u n i t s  l c i l o ~ n e t e r s  l o n g  

and f ~ u n d r e d s  o f  mtaicrs  t h i c k .  O u t l i e r s  o f  t11c l o w e r  p l a t e s  can  b e  found ove r-  

l a p p i n g  t h e  u p p c r  l ) l , i t e .  The t h i n l y  bedded s i l i c e o u s  r o c k s  o f t e n  show i n t e n s e  

de fo r -m<~t io l l  and f o l d l n g .  L a t c r  i l l a s k i t e  s t o c k s  and r h y o l i t i c  p l u g s  i n t r u d e d  and 

l a v a  flow:, anrd tirff:, cc~verctl t h e  n r i x a .  Normal f n u l  t i n g  b r o k e  t h e  t h r u s t  p l a t e  

and  v o l  c n n i c s  i n t o  b l u c k r  (Ander son ,  Merridm, 1 9 4 2 ) .  



Most o f  t h e  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  o c c u r s  i n  o r  n e a r  t h e  windows 

i n  t h e  R o b e r t s  T l l r i ~ s t  p i r i t e ,  and  a t  t l ie  c o n t a c t s  be tween i n d i v i d u a l  s l i d e  b l o c k s ,  

S u l f i d e - b e ~ r i n g  q u , i r t z ,  c a l c i t e ,  and b a r i t e  v e i n s  o c c u r  a l o n g  f a u l t  and s h e a r  

zones  which c u t  b o t h  u p p e r  and l o w e r  p l a t e  r o c k s .  S i l i c i f i c a t i o n  o f  t!ic 

c a r b o n a t e s  i s  a s s o c i a t e d  w i t h  tliese f a u l t  z o n e s .  

'Tile Belmont Nine  i s  t h e  l a r g e s t  o f  t h e  o l d e r  w o r k i n g s ,  c o n s i s t i n g  o f  two 

main s h a f t s  w i t h  s e v e r a l  hundred  f e e t  o f  unde rg round  w o r k i n g s ,  s u r r o u n d i n g  

t r e n c h e s a n d  p r o s p c c t  p i t s ,  and t h e  r e m a i n s  o f  a  s tamp m i l l  and o r e  c h u t e .  The 

work ings  have r e c e n t l y  been  d r i l l e d  and sampled .  The p r i n c i p l e  o r e s  produced were  

a r g e n t i f e r o u s  g a l e n a  and s p h a l e r i t e  * : l~ i ch  o c c u r  w i t h  p y r i t e  and b o r n i t e .  The 

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

c a l c i t e ,  cement t-he f a u l t  b r e c c i a .  The mine  i s  i n  o n e  of t h e  R o b e r t s  Mountain 

windorcs and m i n e r a l i z a t i o n  f o l l o w s  a n  e a s t  t r e n d i n g  s h e a r  zone  i n  t h e  lower  p l a t e  

Devonian D e v i l ' s  G a t e  L imes tone  and t h e  Nevada Forma t ion .  On e i t h e r  s i d e  of  Dry 

Canyou Road 1eadi: lg to t h e  Ue l~non t  I l i n e ,  t h e  DCEX Cla ims  have  been  e x t e n s i v e l y  

d r i l l e d  and sampled .  T h e s e  r e c e n t  work ings  a r e  i n  t h e  b l a c k  s h a l e s  and c h e r t s  o f  

t h e  V i n i n i  Fo rma t ion .  

A t  tile B i g  Scoop Mining  P r o j e c t ,  a  s m a l l  b a r i t e  d e p o s i t  i s  c u r r e n t l y  b e i n g  

minec! (open p i t )  by t i le  B ig  Scoop Mining  Company f rom B a t t l e  Plountain.  D i s semina ted  

and c r y s t a l l i n e  v c i n  b a r i t e  a l o n g  w i t h  wad gangue  o c c u r s  i n  t h e   evil's G a t e  

l , i~i iestorle .  12 s m a l l  nmoui?t o f  i r o n  s t a i n i n g  w a s  o b s e r v e d .  T h e  o r e  zone is  con- 

t r o l l e d  by l o c a l  r a u l t i n g  and s h e a r i n g .  T h e r e  i s  a b a s e  camp i n  t h e  d r a i n a g e  below 

w i t h  new lleLlvy ec lu ip~ncnt  and l i v i n g  q u a r t e r s .  The o r e  was b e i n g  c rushed  a t  t h e  

mouth o f  Dry Ccinyon. 

l 'he B lue  E a g l e  P r o s p e c t  i s  a minor  work ing  i n  a  h i g h l y  o x i d i z e d  s h e a r  zone in 

t h e  V i n i n i  1 7 0 r m , ~ t  i o n .  'I'lic t o t a l  work ings  were  two p a r a l l e l  N85W t r e n d i n g  t r e n c h e s ,  

e < ~ c h  2 5  f e e t  l o n g  and 1 5  f e e t  d e e p ,  w i t h  a  few o u t l y i n g  p r o s p e c t  p i t s .  S t i b n i t e  

cenierlts t h e  breccia and r e p l a c e s  l i g h t  t o  d a r k  g r e y ,  s h a l e y  q u a r t z i t e .  C r y s t a l l i n e  



b a r i t e  occur:; a s  gangue .  Minor gossarl  a l o n g  w i t h  p y r i t e  was o b s e r v e d .  The s t i b n i t e  

h , ~ d  been  o x i d i z e d  t o  s t i b i c o n i t e .  'Tilere a p p e a r s  t o  have  been no work on t h i s  

p r o s p e c t  f o r  at l c a s t  25 y e a r s .  

rhe  1.nnder B a r i t e  Mine ( E l i z o n d a  Claims, W i l d f i r e ) ,  owned by J o s e  Coyeneche, 

i s  l o c a t e d  2 m i l e s  e a L ; t  o f  t h e  j u n c t i o n  o f  T h r e e  B' l r  Ranch Road and t h e  J a c k a s s  

Crcek  Rnnd and i s  c u r r e r i t l y  b e i n g  mincd f o r  b a r i t e .  The b a r i t e  i s  f i n e l y  d i s -  

semizatcdd i n  a  c l ~ c r  t y  u n i t  o f  t h e  Virl ini  F o r m a t i o n .  The c h e r t  i s  s l i g h t l y  c a l c a r e o u s  

and c o n t a i n s  minor s h a l e s  and  g o s s a n .  The b a r i t e  was h i g h  g r a d e d  a t  a s p e c i f i c  

g r a v i t y  o f  4 . 4  and i s  c u r r e n t l y  b e i n g  mined a t  a s p e c i f i c  g r a v i t y  o f  3.8. The 

main work ings  a r e  a l o n g  a n o r t h e a s t  t r e n d i n g ,  10-15 f o o t  wide ,  h i g h l y  a l t e r e d  s h e a r  

zone .  

The C a r t e r  Mine, a r e p o r t e d  o i l  s h a l e  d e p o s i t s  i n  t h e  V i n i n i  Creek  a r e a ,  was 

riot l o c r i t e d .  
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ASPEN DISTHICT 
P -- 

The Aspen min ing  d i s t r i c t  is l o c a t e d  a t  t h e  s o u t h  end o f  t i l e  Desa toya  

Flountn ins  a b o u t  70 l c i l o rne t e r s  s o u t h w e s t  o f  A u s t i n  and o n  t h e  1 , a n d e r - C h u r c h i l l  

County l i n e .  I'llc d i s t r i c t  a d j o i n s  t h e  E a s t g a t e  c1i : ; t r ic t  t h a t  is  l o c a t e d  j u s t  t o  

t h e  n o r t h w e s t .  P r o b a b l y  t h e  mines  and  p r o s p e c t s  i n  t h i s  p o r t i o n  of  t h e  Desa toya  

Plount ' i i n s  s h o u l d  be  c o n s i d e r e d  2s orie d i s t r i c t .  '1'11~ m a j o r i t y  o f  t h e  p r o d u c t i o n  

from mines  i n  t h e  Aspen and  E a s t g a t e  d i s t r i c t s  w c l s  p r o b a b l y  f rom t h e  C h u r c h i l l  

County p a r t  o f  t h e  a r e a .  Excep t  f o r  t h e  B u f f a l o  Hump Mine,  t h e s e  rnines and  

p r o s p e c t s  were  n o t  v i s i t e d  d u r i n g  t h i s  s t u d y  b e c a u s e  t h e  E a s t g a t e  d i s t r i c t  i s  

o u t s i d e  o f  t h e  Eureka -Shos l~one  R e s o u r c e  a r e a .  

The mines  and  p r o s p e c t s  i n  t h e  A l p i n e  d i s t r i c t  e x p l o r e  e p i t h e r m a l  go ld -  

s i l v e r - b e a r i n g  q u a r t z  v e i n s  which  c u t  T e r t i a r y  f e l s i c  p y r o c l a s t i c  r o c k s  o r  f l o w s  

; ~ n d  i r l t r u s i v e  roc l i s  o f  i n t e r m e d i a t e  c o m p o s i t i o n .  The v e i n s  e x h i b i t  open- space  

t e x t u r e s ,  and c o n t a i n  s p a r s e  p y r i t e  a n d ,  l o c a l l y ,  f r e e  g o l d .  The  w a l l r o c k s  a r e  

s i l i c i i i c d  a d j a c e n t  t o  t h e  m a j o r  v e i n s ,  and a r g i l l i c  a l t e r a t i o n  is  comrnon f u r t h e r  

from t i le  ve ins  i n  sorne areas,  

Gold was p r o b a b l y  d i s c o v e r e d  i n  t h e  d i s t r i c t  i n  t h e  e a r l y  1 9 0 0 ' s .  There 

was some ~ ) r o s p e c t i u g  and s m a l l - s c a l e  p r o d u c t i o n  i n  t h e  1 9 3 0 ' s  and  1 9 5 0 ' s .  

Excep t  f o r  r e c e n t  s a m p l i n g  a t  t h e  H i g h l a n d  Mine ,  t h e  d i s t r i c t  w a s  i n a c t i v e  i n  1981. 

The t o t a l  p r o d u c t i o n  i rom t h e  d i s t r i c t  i s  e s t i m a t e d  t o  b e  less t h a n  $5 ,000 

( S t c w a r t  and  o t h e r s ,  1 9 7 7 ) .  T h e  a d j a c e n t  E a s t g a t c  d i s t r i c t  h a s  p roduced  o v e r  

3 ,000 o u n c e s  of g o l d  and 38 ,000  ounces  o f  s i l v e r  (Wi l lden  and  Speed ,  1 9 7 4 ) .  
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EAT7'1,E MOUNTAIN DISTRIC'P -- 

The B a t t l e  Mounttiin m i n i n g  d i s t r i c t  , which i r ~ c l u d e s  t h e  s u b d i s t r i c t ~  o f  

C o j ~ p e r  Canyon, B,lnilock, Copper B a s i n ,  Cottonwood ( : reek ,  and G a l e n a ,  is l o c a t e d  

i n  t h e  s o u t l l e n s t  c o r n e r  o f  t h c  B a t t l e  Mounta in  Range, 10 m i l e s  s o u t h w e s t  oE t h e  

town o f  B a t t l e  Mountain i n  T31 and 32M,R43 and 441.J. The d i s t r i c t  i s  p r i n c i p a l l y  

i n  Lande r  County,  b u t  e x t e n d s  i n t o  s o u t h e a s t  Humboldt County.  The d i s t r i c t  

o r i g i n a l l y  was bound by t h e  Reese  R i v e r  o n  t h e  eas t ,  Sununit S p r i n g s  V a l l e y  on t h e  

w e s t ,  Muinboldt V a l l e y  on t h e  n o r t h ,  and B u f f a l o  V a l l c y  on  t h e  s o u t h .  Access t o  

t h e  a r e a  i s  s o u t h  from I n t e r s t a t e  8 0  on Nevada 1Iighway 8A, t h e n  wes t  a l o n g  

h e a v i l y  used  d i r t  r o z d s .  The d i s t r i c t  i s  l o c a t c d  a t  t h e  n o r t h w e s t  end oE t h e  

Uatt l -c  Mountain-Eurc>l.;.;t in inc?r ,~ l  b e l t .  

The B a t t l e  PIountain d i s t r i c t  i s  p e r h a p s  t h e  b e s t  d e s c r i b e d  min ing  a r e a  

w i t h i n  t h e  Shoshone-Eureka p r o j e c t  b o u n d a r i e s .  Mining  a c t i v i t y  h a s  been  more 

o r  l e s s  c o n t i n u o u s  w i t h i n  t h e  d i s t r i c t  s i n c e  i t s  d i s c o v e r y ,  and  t h e  p r o s p e c t s ,  

v e i n s  and c h a r a c t e r i s t i c s  o f  t h e  m i n e r a l i z a t i o n  a r e  w e l l  d e s c r i b e d  i n  numerous 

p u b l i c a t i o n s .  IJe l lave,  t h e r e f o r e ,  c o n f i n e d  o u r  work a t  B a t t l e  Mountain t o  

coi l lpi l ing d a t a  from l i t e r a t u r e  and r e s t r i c t e d  o u r  f i e l d  r e c o n n a i s s a n c e  t o  t h e  

c o l l e c t i o n  o f  s e v c r ' l l  s a m p l e s ,  m a i n l y  f o r  compar ison  p u r p o s e s .  

The B a t t l e  t l oun ta in  m i n i n g  d i s t r i c t ,  named f o r  t h e  1857 b a t t l e  between t h e  

Shoshone  I n d i a n s  and a government  s u r v e y i n g  e x p e t i i t i o n ,  was f o r m a l l y  o r g a n i z e d  

i n  1866.  The Shoshone I r l d i a n s  a l r e a d y  had knowledge o f  c o p p e r  o r e  and p r o s p e c t o r s  

were  making coppe r  and  s i l v e r  d i s c o v e r i e s  i n  tile e a r l y  1 8 6 0 ' s .  Development 

 followed org ' lniznt  in11 .1nc1 by 1 8 6 8 ,  t h e  d i s t r i c t  was i n  f u l l  p r o d u c t i o n  w i t h  o v e r  

30 n inc ls ,  2 s n l e l i c r s  and  2 rn i l l  i n  o p e r a t i o n .  ilni-imony was d i s c o v e r e d  i n  

C o t t o n \ ~ o o d  Creek i n  1871  and rninor p r o d u c t i o n  r e s u l t e d  f rom t1:e d e p o s i t s .  The boom 

1,xsted u n t i l  1885 when tilt. r i c h  s u r f a c e  o r e  was i i n a l l y  e x h a u s t e d ,  and e x c e p t  

f o r  n i t l o r  1ensi11:: o p c r ~ l t i o ~ l s ,  t h e  d i s t r i c t  was i d l e  u n t i l  1900.  'i'he d i s t r i c t  

e:.:pt>rieilccd minor boc)rns i n  1 9 0 0 ,  1909,  and 1910 w i t h  t h e  d i s c o v e r y  o f  l o d e  and 



p l a c e r  g o l d ,  and d u r i n g  l Jo r ld  War I d u e  t o  t h e  demand f o r  copper  (Vanderberg ,  

1938).  A f t c r  tirc w , i r ,  p r o t l u c t i o n  f ' c l l  u n t i l  19.J5 wile11 t h e  Copper Canyon Mining 

Company began a  dcvc.lopment program. Over t h e  n e x t  50 y e a r s ,  t h e  coppe r  

p r o d u c i n g  rni 11es f r e q r ~ c n t l y  h a v e  chn11gc.d owners  and e x p e r i e n c e d  v a r i o u s  s t a g e s  

or' e x p l o r a t i o n  and p t -oduc t ion .  P l a c e r  g o l d ,  an t imony  and a r s e n i c  o r e s  had been  

produced i n t e r m i t t e n t l y  t h r o u g h o u t  t h e  d i s t r i c t"  h i s t o r y .  I n  1957,  Duval 

C o r p v r n t i o n  b r o u g h t  Llle Copper Canyon a n d  Copper B a s i n  open p i t :  mines  and m i l l  

i n t o  o p e r a t i o n  and became one  o f  ~ e v a d a ' s  t h r e e  m a j o r  p r o d u c e r s  o f  c o p p e r .  

T11ese mines  a r c  s t i l l  i n  o p e r a t i o n  t o d a y .  Union P a c i f i c  R a i l r o a d  (Rocky Flt. 

Energy) h a s  d r i l l e d  t o  a d e p t h  o f  a t  l e a s t  4000 f e e t  on  a  deep  molybdenum 

porphyry  (Climax t y p e )  d e p o s i t  a t  t l ie Buckingham Mine ( S c h i l l i n g ,  1972,  o r a l  

communica t ion) .  I n  1981 ,  ihax c o n t i n u e d  e x p l o r a t o r y  d r i l l i n g  b u t  r e p o r t e d  no  p l a n s  

t o  d e v e l o p  t h e  p r o s p e c t .  

'Tile t o t ~ l  m i n e r a l  p r o d u c t i o n  f o r  t h e  d i s t r i c t  from 1868 t o  1969 i s  e s t i -  

mated t o  b e  a b o u t  $50 m i l l i o n ,  p r i n c i p a l l y  f rom c o p p e r ,  w i t h  l e s s e r  amounts coming 

from g o l d ,  s i l v e r ,  l e a d ,  z i n c ,  an t imony ,  a r s e n i c ,  and t u r q u o i s e  ( S t a g e r ,  1977) .  

7'11~ B a t t l e  Noun ta in  r a n g e  i s  a  r o u g h l y  c i r c u l a r ,  i s o l a t e d  group o f  h i l l s  t h a t  

a r e  u n d e r l a i n  by Cambrian t o  O r d o v i c i a n  s i l i c e o u s  and v o l c a n i c  r o c k s  which a r e  

unconformably  o v e r l a i n  by  t h e  Pennsy lvan ian- Permian  h n t l e r  Sequence.  T h r u s t  o v e r  

t l i c t  A n ~ l e r  s e q ~ i e n c e  f r o ~ n  t h e  w e s t  a r e  t h e  Pennsy lvan ian- Permian  Puruperni clcel and  

l i a v n l l , ~ l ~  F o r m , ~ t i o n s  n l o n q  t h e  Golconda T h r u s t .  The s e d i m e n t s  a r e  i n t r u d e d  by 

an 87m.y .  o l d  g r a n i t i c  p l u t o n  (Theodore ,  -- c t  a l . ,  1 9 7 3 ) ,  and by numerous 38-41 m.y. 

o l d  clilccs and s t o c k s  ( S i l b e r m a n ,  Mclcee, 1 9 7 1 ) .  T e r t i a r y  t o  Q u a t e r n a r y  a s h  t u f f s ,  

b ' l s a l t s ,  g l a s s y  r h y o l i t e s ,  and a u g i t c  a n d e s i t e  o c c u r  l o c a l l y .  T h e  P a l e o z o i c  

s e d i : n c i ~ t s  a r e  c o m p l r x l y  f o l d e d  and f a u l t e d  w i t h  no rma l  and t h r u s t  f a u l t s  t r e n d i n g  

n o r t h  and n o r t h e a s t .  

i i cco rd ing  t o  l i i l l  (1915), t h c r e  a r e  f o u r  1 ) r i n c i p l e  modes of  o r e  o c c u r r e n c e :  

I )  ' 1 1 1 ~ .  s i l v e r - l e n d  lode:; - t l ie  o r e  b o d i c s  o c c u r  i n  s n n d s t o u c  and q u a r t z i t e  

i n  na r row f i s s u r c  v e i n s  t h a t  c a n  be  t r a c e d  f o r  t h o u s a n d s  o f  f e e l  a l o n g  s t r i k e ,  and  

." ;" 



n s  replacement lo t les ,  :~!ong n o r t h  t r e n d i n g  f a u l t  zones  o n  The fr inge: ;  o f  t h e  

c:opper-gold zor-ii..;. Ore m i  n e r > l r ,  i n c l u d e  a r g e n t  i f  erou.; g a l  cna , s p h a l e r i t e ,  n a t i v e  

g o l d ,  t e t r a h e d r i t e  and i n  t h e  o:iidizeci z o n e s ,  c e r r u s i t e ,  a n g l e s i t e ,  and  c e r a r -  

7 T h c r e  ;~r -c  aLso o c c u r r e n c c h s  o f  p o l y b a s i  t e ,  p y r a r g y r i t e ,  and  a r g e n t i t e .  

C , i n q ~ ! ~  r n i i ~ c r ~ l l s  inclurlc, q u a r t z ,  c a l c i t e  a n d  p y r i t e .  

2 )  'The c c ~ ; > p o ~ -  d e p o s i t s  i n  rhe v i c i n i t y  o f  t h e  i n t r u s i o n s  - t h e  a u r i f e r o u s  

pr im. i rv  nntl st?cond,~l-y c o p p e r  o r e  o c c u r s  i n  tile s j  Liccous  and c a r b o n a t e  s e d i m e n t s  

i n  t h e  c o n t a c t  metamorphic  zone  a s s o c i a t e d  w i t h  t h e  g r a n i t i c  p o r p h y r y  i n t r u s i v e .  

3) P l r i t i c  g o l d  q u a r t z  v e i n s  - g o l d  o c c u r s  i n  n a r r o w  w h i t e  q u a r t z  v e i n s  

i n  s h o r t  s h o o t s .  The o r e  b o d i e s  t e n d  t o  b e  s m a l l  p o c k e t s  wit11 p r o d u c t i o n  coming 

f rom the  e n r i c h e d  o x i d i z e d  zone .  

4)  S t i b n i t e  v e i n s  and  r e p l a c e m e n t  l o d e s  - V e i n s  c a r r y i n g  h i g h- g r a d e  

antirridny w i t h  irlinor p y r i t e  o c c u r  a l o n g  t h e  o u t e r  zone  o f  t h e  o r e  d e p o s i t s  i n  

Ga lena  Canyon i n  c a r b o n a c e o u s  s h a l e s  and  s a n d s t o n e s .  L i g h t  and  d a r k  q u a r t z  w i t h  

s t i b n i t e  a n d  p y r i L c  r e p l a c e  s h a l e  L o c a l l y .  The o r e  zones  a r e  l e ~ l t i r u l a r ,  na r row 

aiid p r o d u c t i o n  was snlall. 

Otl icr  miner ' l 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  are  a s  f o l l o w s :  A r s e n o p y r i t e  i s  

w i c l o ~ p r ~ a d  i n  t h c  o r c  c i c p o s i t s ,  o c c u r r i n g  i n  q u a r t z  veins a l o n g  t h e  f a u l t s  i n  t!ie 

q u a r t z i t e  and hornl-pLs o f  t h e  Harmoily F o r n ~ a t i o n .  P l ' l cer  g o l d  has bcen  worked f rom 

Lllcl a l l ~ r v i a l  f d n s  i n  f r o n t  o f  t i l e  canyons a l o n g  t l l t l  r a n g e  f r o n t .  P l a c e r  g o l d  

d e p o s i t s  arc .  n l s o  found i n  t h e  o l d e r  t e r r a c e s  and g r a v e l s .  Bismuth  h a s  been  

r e p o r t e d  i n  s e v e r a l  m i n e s ,  b u t  i t s  o c c u r r e n c e  i s  unknown s i n c e  t h e r e  h a s  been  

i n s u i f i c i e n t  q u a n t i t i e s  p roduced .  The t u r q u o i s e  d e p o s i t s  o c c u r  a l o n g  l i m o n i t i c  

s t a i n e d  siiclar z o n e s  i n  a r g i l l i z e d  q u a r t z  monzon i t e  and i n  h o r n f e l s  and  q u a r t z i t e  

of  tlre Harmony Forma t ion .  Xoclules and v e i n s  up  t o  f o u r  i n c h e s  a r c  l o c a l i z e d  i n  

the f r , i c t u r r s .  P r o d u c t i o n  o f  t u r q u o i s e  i n  t h e  d i s t r i c t  h a s  been  g r e a t e r  t h a n  $1 

m i l l  i c > r i  ( M o r r i s s e y  , 1968). h l o l y b d e ~ l i t e  has been  d e t e c t e d  a t  b o t h  Copper B a s i n  and 

Copper  Canyon i n  f a u l t  zones  and  i n  n a r r o w  v e i n s .  No p r o d u c t i o n  h a s  been  n o t e d .  

S c l ! c e ? i t e  occ l l r s  i l l  thcb c , ~ l c - s i l i c a t e  s l tn rn  zone .  



Tlic  ma in  c o p p e r  and f;olcl p r o d u c i n g  p r o p e r t i e s  i n  t h e  d i s t r i c t  have  been  t h e  

Copper Canyon and Copper B a s i n  open  p i t  m i n e s ,  b o t h  c u r r e n t l y  owned by Duval  Corp. 

Thc a u r i f  e r o u s  c o p p e r  d e p o s i t s  a r e  l o c a t e d  n e a r  and  a r e  p r o b a b l y  g e n e t i c a l l y  

r e l a r e d  :o tile g r a n i t i c  p o r p h y r y  i n t r u s i v e .  The Copper Canyon d e p o s i t s  a r e  

l o c a t e d  i n  a s e r i e s  o f  s u b p a r a l l e l  f r a c t u r e s  i n  s h a l e  and  s a n d s t o n e  o f  t h e  Harmony 

Form;ltion ~ ~ i t i i  o r c  o c c u r r i n g  i n  t h e  c r u s h e d  zone  i n  tile q u a r t z  lnonzoni te  po rphyry ,  

,~nd i n  tile conglor~~c . r , l i c  mernbcr o f  t h e  h a t  t l e  Mount a  in  Fo rma t ion .  'I'lie o r e  m i n e r a l s  

i n c l u d e  t h e  s u l f i d e ,  s u l f a t e ,  and  o x i d i z e d  c o p p e r  m i n e r a l s  and a r e  a s s o c i a t e d  w i t h  

p y r i t e  and p y r r h o t i t e ,  The Copper B a s i n  o r e  i s  p r i n c i p a l l y  s e c o n d a r y  coppe r  

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

r o c k s  n e a r  a d i o r i t e m a s s .  T u r q u o i s e  o c c u r s  as a networlc o f  v e i n l e t s  i n  s h a l e .  

Gold o c c u r s  i n  s i l i c i f i e d  s e d i m e n t s  i n  i r r e g u l a r  d e p o s i t s ,  as f r e e  g o l d  i n  nar row 

seaills i n  d i o r i t e ,  and as  n a r r o w  q u a r t z  v e i n s  c u t t i n g  s h a l e s  and  q u a r t z i t e .  I n  

Decembcr 1 9 8 1 ,  Duval  suspended  o p e r a t i o n s  a t  t h e  Copper B a s i n  Mine,  b u t  c o n t i n u e d  

g o l d  and  s i l v e r  p r o d u c t i o n  a t  t h e  Copper  Canyon Mine. A new g o l d - s i l v e r  d e p o s i t  

was d i s ~ o v e r ~ ~ d  n d j c i c e n t  t o  t l ~ e  Copper Canyon Mine,  w i t h  e s t i m a t e d  1 6  m i l l i o n  t o n s  

o f  ore a t  0 . 1 5 %  g o l d  and 0 .59% s i l v e r  ( 2 . 4  m i l l i o n  o u n c e s  g o l d ,  9 . 2  m i l -l i o n  ounces  

s i l v e r ) .  7:le t o t a l  r e s e r v c  o f  t h e  new and known o r e  b o d i e s  i s  2 . 7  m i l l i o n  ounces  

go1 d  and 6 2 . 8  m i l l i o n  o u n c e s  s i l v e r  ( S c h i l l i n g ,  1 9 8 1 ) .  
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B I G  CREEK DISTRICT --- - - 

The Big Creek  min ing  d i s t r i c t  i s  l o c a t e d  on  t l lc  w e s t  s i d e  o f  t h e  c e n t r a l  

'To iv:lbe Iiange i n  1,ander County ,  a h o t ~ t  10 m i l  er; south-southwest o f  A u s t i n  i n  

T 1 7  and 1 8 ,  R431S. ' r t ~ c  a r e a  i s  a c c e s s i b l e  on j:ootl d i r t  r o a d s  s o r ~ t l l  From 

U.S. Highway 50.  

l L ~ r l y  m i n i n g  i n  t h e  d i s t r i c t  c l a t c s  fro111 t h e  1 8 6 0 ' s  when s i l v e r  b e a r i n g  

v e i n s  were  d i s c o v e r e d .  Large amounts  o f  an t imony  and c o p p e r  i n  t h e  o r e  made t h e  

e x t r a c t i o n  o f  t h e  s i l v e r  d i f f i c u l t  a n d  many o f  t h e  e a r l y  m i n e s ,  and  c o n s e q u e n t l y  

t h e  e a r l y  t owns ,  were  soon  abandoned.  I n t e r e s t  was r e k i n d l e d  b r i e f l y  i n  1890 

when t h e  l a r g e  an t imony d e p o s i t s  a t  t h e  P i n e  Mine (Antimony King) i n  Dry Canyon 

were  d i s c o v e r e d .  The d i s t r i c t  was a g a i n  a c t i v e  i n  1916-1918 when demand f o r  

an t imony was h i g h  d u r  t o  I\rorld War I .  S p o r a d i c  p r o d u c t i o n  from 1935-1969 

r c ~ f l e c t s  t h e  f luc tu ; l t in ! ;  marl iet  p r i c e  o f  a n t i m o n y ,  b u t  i n  g e n e r a l ,  p r o d u c t i o n  

was s m a l l  and  e r r a t i c .  The t o t a l  p r o d u c t i o n  o f  t h e  d i s t r i c t  i s  less t h a n  

$500,(!00 ( S t a g e r ,  1 9 7 7 ) .  

'Tl~c Big C r r ~ c k  n i in i r lg  c i i s t - r i c ~  is  s i t u a t e d  a i o n g  t h e  w e s t  s i d e  o f  (1 w e l l  

d e r i n e d  h o r s t  w l i i c l ~  rualtes up  t h e  c e n t r a l  p a r t  o f  t h e  T o i y a b e  Range. The most  

p r e v ~ l e n t  s t r u c t u r e s  i n  t h e  r a n g e  a r e  t h e  h i g h  a n g l e ,  d i p - s l i p  f a u l t s ,  t h r u s t  

f a u l t s ,  and F o l d s .  The most  r e c e n t  o f  t h e s e  a r e  t h e  h i g h  a n g l e  no rma l  f a u l t s  

t h a t  c u t  a c r o s s  and  p a r a l l e l  t h e  r a n g e ,  t h e  most  p rominen t  b e i n g  t h e  n o r t h  

t r e n d i n g  E a s t s i d e  ( K i n g s t o n  Cnnyon-Big C r c c k )  F a u l t ,  t h a t  r u n s  duwn t h e  m i d d l e  

o f  ~ l i c  r a n g e  and  i s  dotmthrown on t h e  w e s t e r n  s i d e .  The e a r l y  P a l e o z o i c  s e d i -  

ment;lry r o c k s  a r e  cornlloscd o f  a t  Least t h r e e  a n d  l o c a l l y  more, t h r u s t  p l a t e s .  

'i'he f i r s t  p l  , l t e ,  Lower Cambrian q u a r t z i t e s ,  s h a l e s ,  and l i m e s t o n e s ,  and  t h e  

second p l n t c ,  Cnmbr i an /Ordov ic i an  l i m e s t o n e s  and  p h y l l i t e s ,  a r e  l i t h o l o g i c a l l y  

s i m i l a r  (St:lj ier,  11377).  Thc t l ~ i r c i  p l a t e  c o n s i s t s  o f  O r d o v i c i a n  c h e r t s  artd 

a r g i l l i t e s  o f  t l l c  i'dlmy I:uri?lation. T h e  f i r s t  anti second p i a t e s  a re  s e p a r a t e d  by 

t h e  E a s t s i d e  F a u l t .  The second  and t h i r d  p l a t 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  



b!ount;lin T l l r u s t .  Goth s t r u c t u r e s  sllow e v i d e n c e  o f  t w o  g e n e r a t i o n s  o f  f o l d i n g  

(Washburn,  1966 ,  1 9 7 0 ) .  'The c h e r t s  and  a r g i l l i t e s  o f  t h e  t h i r d  p l a t e  a r e  i n  

s m a l l  i s o c l i n a l  f o l d s  w i t h  f o l d  a x i s  p a r a l l e l  t o  t h c  f o r m a t i o n  s t r i k e .  Thc re  

i s  'I s t r o n g  no r t l iwcs t  t r e n d  i n  h c d d i n g  p l a n e s  and  f o l d  a x i s  (Mean, 1962) ; 

e l o n g a t i o n  o f  o u t c r o p  b e l t s  and  o r i e n r a t i o n  o f  t h e  m a r g i n s  o f  i n t r u s i v e  r o c k s  

( S t a g e r ,  1 9 7 7 ) .  Sma l l  bedd ing  f a u l  ts  a r e  common i n  t h c  f o r m a t i o n s  (I iansen,  

1 6 1 ) .  I11 Dry (:Ll~n)orl, t t ~ c  ~ U ~ O C ~ ~ ~ ~ O I ~ O U S  and a l l o c h t h o n o u s  s e q u e n c e s  a r e  i n  b o t h  

t h r u s t  and  normal  f a u l t  c o n t a c t .  The c o n t a c t s  t r e n d  n o r t h ,  f o l l o w  t h e  t o p o g r a p h i c  

c o n t o u r s  and a r e  o f f s e t  by a n  i n f e r r e d  s t r i k e - s l i p  f a u l t  i n  t h c  v i c i n i t y  o f  t h e  

ilntirnony King Flinc (Ilansori, 1961) .  I n  t h e  n o r t h e r n  p a r t  o f  t l i e  d i s t r i c t ,  Mesozoic 

g r a n i t i c  rocks  o u t c r o p ,  p o s s i b l y  r e l a t e d  t o  t h e  A u s t i n  p l u t o n .  L o c a l l y ,  r h y o l i t e  

d i k e s  c u t  t h e  s e d i m e n t a r y  r o c k s .  P a t c h e s  o f  T e r t i a r y  p y r o c l a s t i c s  o v e r l i e  the 

P : ~ l e o z o i c  s e d i m e n t s  ( S t a g e r ,  1 9 7 7 ) .  

The o r e  minerals, p r i n c i p a l l y  s t i b n i t e  w i t h  p y r i t e ,  a r g e n t i f e r o u s  t e t r a -  

l ~ c l d r i t e ,  and galena, o c c u r  i n  and  i n t e r g r o w n  w i t h  w h i t e  c r y s t a l l i - n e  q u a r t z  which 

f i l l s  f i s s u r e s  a n d  f r a c t u r e s  i n  tlic s e d i m e n t a r y  r o c k s .  Some of t h e  d e p o s i t s  h a v e  

a  ne twork  fif srn,ill i n t e r l a c i n g  q u a r t z  v e i n l c t s  c u t t i n g  t l ~ e  b e d s  i n  a l l  d i r e c t i o n s  

and r a n g i n g  f rom i n c h e s  t o  2 f e e t  ( I - E l l ,  1 9 1 5 ) .  

T h e r e  a r e  two p r i n c i p a l  w o r k i n g s  i n  t h e  d i s t r i c t :  The Bray-Beulah-Hard Luck- 

PrLldit2r  orki kings i n  t l i e  Eig C r e e k  Canyon and t h e  Dry Canyon-Antimony King work ings  

ir, Dry Canyon. Tt le  p a t e n t e d  Brt1y-12eulah Mine (Genessee )  i s  l o c a t e d  on t h e  wes t  

s i d e  o f  B i g  Crcel i ,  4.8 m i l e s  f rom t h e  canyon mouth i n  t h e  O r d o v i c i a n  Valrny 

Formation. ?'lie IIard-Luck P r a d i e r  i s  l o c a t e d  i b o u t  1 , 0 0 0  f e e t  t o  t h e  n o r t h .  The 

13ray-Beulal~ was or i i ; i nc i l l y  l o c a t e d  as a  s i l v e r  mine i n  1864 .  I t s  ant inlony was n o t  

r e c o g n i z e d  u n t i l  1891 when i t  w a s  r e l o c a t e d  by .I. Bray .  Over 1 , 0 0 0  t o n s  o f  60% 

an t imony  w,ls  p r o d u c ~ j d  from 1891-1893 f r o m  a t  l e a s t  two a d i t s ,  now c a v e d ,  w i t h  o v e r  

900 f c e t  o f  u n d c r g r o u ~ l t l  w o r k i n g s .  Wa te r  f l o w s  f r e e l y  f rom t h e  p o r t a l  o f  one  o f  

t h e  a d i t s  ~t t h c  r a t e  o f  s e v e r a l  g a l l o n s  p e r  m i n u t e .  No a c t i v i t y  was n o t e d  a t  



t h i s  t i m e .  l ' l~c  Valmy Fc3rmation a t  t h i s  l o c a t  i o n  i s  b l a c k ,  t h i n l y  bedded ,  and 

p l a c v ,  c . o ~ i s i s t  i n g  o f  i n t e n s e l y  fo l t lcd  s h a l e s  arid p h y l l - i t c s .  T h e  s i l i c e o u s  

b e d s  show a p rominen t  NW-SE s t r i k e .  Abundant  f i s s u r e  v e i n s  o f  vuggy q u a r t z  c u t  

tlie h o s t  r o c k  and  c a r r y  c r y s t a l l i n e  s t i b n i t e  w i t 1 1  m ino r  amounts  o f  g a l e n a ,  

p y r i t e ,  t e t r a h e c l r i t e ,  and c o v c l l i t e .  Along the c o n t a c t  between t h e  q u a r t z  

v e i n  and  t h e  h o s t  r o c k ,  t h e  s t i b n i t  P h a s  been  a l t e r e d  t o  w h i t e  and y e l l o w  

o x i d ~ * s  which  t - o a t  s i l i c a  boxworks.  T l ~ e  s u l f i d e s  o c c u r  i n  pods  and  b l e b s  and 

f i l l  t h e  v u g s  and f r a c t u r e s  o f  t h e  v e i n  q u a r t z .  Some o f  t h e  v e i n s  e x h i b i t  p o s t -  

n ~ i n e r a l i z a t  i o n  f a u l t  i n g .  

T h e  Dry Canyon Nine  (Antimony #4, P i n e ,  S t a i t e s ,  Mammoth) i s  l o c a t e d  a t  t h e  

head o f  Dry Canyon, 1 .8  m i l e s  Crom t h e  canyon mouth and  down s l o p e  from t h e  

Antimnny King .  The mine  had  p roduced  165 t o n s  o f  an t imony  and i n  World War I ,  

300 t o n s  o f  55X nrlrimony o r e  wa:; s h i p p e d .  T h t  mine h a s  s e v e r a l  hundred  f e e t  o f  

u i lderground work ings  w i t h  o u t l y i n g  p i t s  and c u t s  i n  t h i n l y  bedded ,  s h a l e y  

l i ~ n e s t o n e  ( S i l u r i a n  I l o b e r t s  ; \ lounta in  Forma t i o n ? ) .  S t i b n i t e ,  t h e  p r i n c i p a l  

:.;lilfidcx, o c c u r s  w i t 1 1  111ii1or al i lou~lts  of  p y r i t e  and  t c t r a h c d r i t c  i n  q u a r t z  v e i n s  

t h a t  c u t  t h e  l i r n e s i o n e  host - roclc. Thc  work ings  ,ire a l o n g  o c o n t a c t  between 

t he  u p p e r  and  loi\ier p l a t e s  of  t h e  R o b e r t s  T h r u s t  F a u l t .  T h c r e  h a s  been no 

r eccn t  a c t i v i t y  a t  t h i s  s i t e .  On t h e  t o p  o f  c11e r i d g e  n o r t h  o f  t h e  Dry Canyon 

? l i ne  i s  t h e  ilntimony King  I l i ne ,  J 250 f o o t  s h a f t  w i t h  c r o s s c u t s ,  open c u t s ,  and  

p i t s  i n  a s i l i c i f  i r d  fau1.t b r e c c i a  a l o n g  t h e  t l ~ r u s t  p l a n e .  Vein  q u a r t z  c a r r i e s  

i i l t c r g r o w n  s t i b r l i  t c  t h a t  h a s  bcc.n o x i d i z e d  on t h e  s u r f a c e .  The o l d e r  work ings  

l u v e  1)een r e c e n t l y  o p e n  p i t t e d  and e x t e n s i v e l y  d r i l l e d .  A t  t h e  t ime o f  t h i s  

e x ; ~ n i n a t i o n  ( 1 9 8 1 ) ,  FhlC C o r p o r a t i o n  was  c o n d u c t i n g  e x p l o r a t i o n  f o r  g o l d  i n  t h e  

a r m  of  Dry Callyon. 
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The B i r c h  CI-eeFc d i s t r i c t  i s  l o c a t e d  o n  t h e  e a s t e r n  s l o p e  o f  t h e  To iyabe  Range 

a h o u t  10 mi l c s  s ~ u t l ? c > ~ ~ s t  o f  A u s t i n  i n  Townsll ips 1 7  and 18 Nortlr,  44  East ,  Lander 

County .  'Tile J i c ; t r  i c t  i nc l t l des  ~ I I L .  Lorrner B ig  Smoky 2nd Smoky Va 1 Lcy d i s t r i c t s .  

D i scovpry  o f  s i l v e r  Ilerc d a t e s  back t o  1863 when Clinrl-es C. B r e y f o g l e  and  o t h e r s  

found s i l v e r  o r e s  n e a r  t h c  mouth o f  R l r c h  Creek .  The d i s t r i c t  was o r g a n i z e d  as 

t h e  SmL>ky V a l l e y  d i s t r i c t ,  and two s m a l l  town,  C l i n t o n  and Geneva s p r a n g  i n t o  

e x i s t a u c e .  30- stamp m i l l  w a s  c o n s t r u c t e d  n e a r  t h e  mouth o f  B i r c h  Creek  Canyon 

i n  1866 ,  b u t  i t  o p e r a t e d  f o r  o n l y  a  s h o r t  t i m e ,  and  by 1867, t h e  camp was d e s e r t e d .  

T h e r e  w a s  n s h o r t  p e r i o d  o f  a c t i v i t y  be tween 1910 and 1912,  aga in  i n  1916-1919, 

and minor  p r o d u c t i o n  i s  r e p o r t e d  from s e v e r a l  o l d  mines  d u r i n g  t h e  1 9 4 0 ' s  and 

1950's. Tungs ten  was d i s c o v c r c d  a b o u t  1 9 4 2 ,  u ran ium i n  1955 ,  and s m a l l  p r o d u c t i o n  

r e s u l t e d  from b o t h .  B e r y l  was found i n  t h e  area i n  1960,  b u t  t he  d e p o s i t s  proved 

t o o  small. l o r  development. T o t a l  p r o d u c t i o n  of all mines  i n  t h e  d i s t r i c t  f o r  t h e  

peri t -d 1863 t o  1967  is  e s t i m a t e d  a t  less  t h a n  $100,000 ( S t a g e r ,  1 9 7 7 ) .  Major  

corumndities p roduccd  h.lve been  $01 d ,  s i l v e r ,  1 e a d ,  t u n g s t e n  and u ran ium w i  t h  

minor  c o p p e r .  hlolybdcntnn i s  r e p o r t e d  p r e s e n t  i n  t h e  d i s t r i c t .  

The s o u t h e r n  p a r t  o f t h e  To iynbc  Range n e a r  t h e  B i r c h  Creek d i s t r i c t  c o n s i s t s  

p r i m a r i l y  of  s e d i m e n t a r y  r o c k s  o f  Lower P a l e o z o i c  a g e  (S tewar t  and PlcKce. 1977) .  

l ' l lesc roc-Ls ,Ire exposc.d i n  thret .  p1-irnnry t h r u s t  s h e e t s  which have  b r o u g h t  t o g e t h e r  

r o c k s  of  c o n t r , l s t i n g  t y p e s .  The lowc.rniost m a j o r  p l a t e  c o n s i s t s  p r e d o m i n a n t l y  o f  

Lower ( ' an tbr i~ ln  q u a r t z i c e ,  s h a l e  and  l i m e s t o n e .  The m i d d l e  p l a t e  c o n s i s t s  o f  

(;'iri~briari .!nd Orc-loviciall 1 i m c s t o n e  and p h y l l i t c  and t h e  uppermost Ord L v i c i a n  p l a t e  

c o n s i s t : ;  p r e d o m i n a n t l y  of  c h e r t  and a r g i l l i t e  t h a t  h a s  been  t r a n s p o r t e d  i n t o  t h e  

a r e a  alorlg t h e  R o l ~ c r t s  ' i h r u s t  f a u l t .  J u r a s s i c  g r n n i t . i c  r o c k s  a r e  exposed  i n  t h e  

n o r t h e r i !  p a r t  of  t l ic  d i s t r i c t  and  p r o b a b l y  u n d e r l i e  most o f  t h e  d i s t r i c t .  Sed i -  

I:icnt,Iry roclrs r i l o n q  n r ~ t l  nc.,ir L11e c o n t a c t  w i t h  t h e s e  g r c l n i t i c  r o c h s  a r e  f o l d e d  and 

metamor-phost~d. Flajor  o r e  d e p o s i  ts  c o n s i s t  o f  si1vi.L b e a r i n g  q u , l r t z  v e i n s  i n  and  



n e a r  t h e  g r a n i t i c  r o c k s ,  t u n g s t e n- b e a r i n g  l a y e r s  i n  t h e  m e t a s e d i m e n t a r y  r o c k s  

alon1; t I 1 0  g r a n i t i c  con tnc - t ,  and n  r~rnniu ln  d e p o s i t  i n  i n e t a s e d i ~ n e n t a r y  r o c k s  n e a r  

t h e  g r a n i t i c  c o n t a c t  ( S t a g e r ,  1 9 7 7 ) .  P e g m a t i t e  b o d i e s  i n  t h e  metamorphics  n e ~ l r  

t h e  g r a n i t e  a l s o  a r e  r e p o r t e d  t o  c o n t a i n  b o t h  s c h e e l i t e  and  s m a l l  p o c k e t s  and  

d isseni i  n a t i o n s  o f  h c r v l  . 

Nu 1-1~j  ngs t h r o ~ l g i i o u t  t l l c .  d i s t r i c  t c o n s i s t  o f  numerous a d i t s ,  trenches, s h a f t s ,  

: ; ~ l r i l  1 p i t s  and  bc11c11~)s w i t h  a c t i v i t y  c o n c c n t r a t e d  i n  t h e  Cahi l l /Smoky V a l l e y  mine 

a r e a s  and t o  a l e s s e r  e x t e n t  i n  t h e  Lynch Creek/T-bone mine a r e a s .  

I n  t h e  l a t e  1 9 7 0 ' s .  E i r c h  Creek ,  a l o n g  w i t h  t h a t  p o r t i o n  o f  t h e  Keese R i v e r  

d i s t r i c t  o v e r  t h e  c r e s t  o f  t h e  T o i y a b e  Range immedia t e ly  t o  t h e  w e s t  o f  E i r c h  

Creck ,  was t h e  s i t e  o f  a  la rge-sca1 .e  u ran ium e x p l o r a t i o n  p r o j e c t .  S e v e r a l  

e x p l o r a t i o n  h o l e s  were  d r i l l e d ,  b u t  t h e  r e s u l t s  o f  t h e  program a r e  unknown. A t  

t h e  t i m e  o f  e x a m i ~ ~ a t i o r ~  (1981) there w a s  no  m i n i n g  a c t i v i t y  i n  t h e  d i s t r i c t  

a1 thoug11 t h e r e  was a c o n c e n t r a t i o n  o f  e x p l o r a t i o n  a c t i v i t y  c e n t e r e d  i n  t h e  C a h i l l  

Mine a r e a  and t o  a l e s s e r  e x t e n t  t o  t h e  immedia t e  n o r t h  o f  t h i s  a r e a .  No d r i l l  

r igs  were  o b s e r v e d  and i t  i s  t h o u g h t  t h a t  work ,  a t  least a t  t h a t  t i m e  o f  v i s i t a t i o n ,  

was c o n i i n c d  t o  s u r f i c i a l  mapping ( w i t h  some u ~ ~ d e r g r o u n d  mapping a t  t h e  C a h i l l  

Mine) and geochemical  s a m p l i n g .  
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BKUNER DISTRICT ---- 

'She Ur~ in t ' r  milling 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  end o f  t h e  P a r a d i s e  

Range, :i s h o r t  d i s t a n c e  s o u t h  o f  Burnt  Cabin  S u m i i t .  The work ings  c o n s i s t  of  

numerous a d i t s  and s h a f t s ,  mos t  o i  which  a r e  p r o b a b l y  t h e  r e s u l t  o f  mining  

a c t i v i t y  i n  t h e  1 9 2 0 ' s  and  1 9 3 0 ' s .  The h i s t o r y  a i d  g e o l o g y  o f  t h e  d i s t r i c t  a r e  

described i n  d e t ~ i l  i n  R r a l  (1951 , 1). 26-28) and Kle inhampl  and Ziony ( i n  p r e s s ) .  

The only  r e c e n t  a c t i v i t y  n o t e d  i n  ~ \ l e  d i s t r i c t  was n s m a l l  open c u t  and n e a r b y  

s m a l l  m i l l  i n  o p e r a t i o n  a t  t h e  Paymas te r  Mine ( s e e  S c h i l l i n g  and Hall ,  1 9 8 0 ) .  

Some o r e  may a l s o  have  been  h a u l e d  t o  t h i s  m i l l  f rom t i le  n e a r b y  D e r e l i c t  Mine. 

The o r e  d e p o s i t s  i n  t h e  Brunc r  d i s t r i c t  a r e  f r e e- g o l d  b e a r i n g  q u a r t z  v e i n s  

a l o n g  f r a c t u r e s ,  f a u l t s ,  and  b r e c c i a  z o n e s  i n  r h y o l i t i c  v o l c a n i c  r o c k s ,  which 

a r e  p r o b a b l y  ma in ly  i n t r u s i v e  p l u g s  and domes. The m i n e r a l i z e d  b r e c c i a  zones  

a r e  p r o b a b l y ,  i n  p a r t ,  h y d r o t h e r m a l  b r e c c i a s  which w e r e  l a t e r  s i l i c i f i e d  and 

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

The w a i l r o c k s  a r e  s i l i c i f i e d  a n d  l o c a l l y  a r g i l l i z c d ;  b i o t i t e  i n  t h e  r h y o l i t e s  i s  

c o n v e r t e d  t o  s e r i c i t e  n e a r  t h e  v e i n s .  Some q u a r t z- v e i n  m a t t e r  e x h i b i t s  a p l a t y  

o r  l a m e l l a r  t e x t u r e ,  which  i s  b e l i e v e d  t o  r e p r e s e n t  a pseudomorphic  r ep lacemen t  

of c a l c i t e .  I r o n- o x i d e  m i n e r a l s  and j a r o s i t e  a r e  p r e s e n t  i n  t h e  o x i d i z e d  v e i n  

m a t e r i a l  p r e s e n t  on most  o f  t h e  dumps. Most o f  t h e  work ings  a r e  i n  t h e  o x i d i z e d  

z o 1 1 ~ .  >!any of t h e  n ~ i n e r a l i z e c l  s t r u c t u r e s  a r e  h i g h  a n g l e  and g e n e r a l l y  n o r t h e r l y  

t r e n d i n g ,  based  or1 tllc p r o p e r t i e s  v i s i t e d .  Khyoli  t i c  po rphyry  t h a t  i s  p r o b a b l y  

e q u i v a l e n t  t o  the  m i l ~ c r a l i z e d  r l l y o L i t e s  i n  t h e  mines  h a s  been  a g e  d a t e d  by K- Ar 

methotls a t  1.9.3 m.y. ( K l c i n l ~ a m p l  and Ziony,  in  p r e s s ) .  The m i n e r a l  d e p o s i t s  a r e  

probd-bly younger  t h a n  t h a t  a g e  d a t e .  
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BI'I?FAT,O VA1,LI':Y D l  S'i'fl IC'I' --- --- 

T h e  B u f f a l o  V a l l e y  d i s t r i c t  i s  c e n t e r e d  a round  o n e  m a j o r  mine,  t h e  B u f f a l o  

V a l l e y  Gold Piine, a n d  i s  l o c a t e d  w e s t  o f  B a t t l e  Moun ta in ,  on t h e  w e s t e r n  marg in  

o f  t h e  A n t l e r  Peak qua i i r ang le .  Tlic d i s t r i c t  i s  i n  n o r t h e a s t e r n  Lander  County 

on t h c  e a s t e r n  marg in  o f  B u f f a l o  V a l l e y .  

T h e  d i s t r i c t  was o r g a n i z e d  i n  1866  o r  1867 when s i l v e r - c o p p e r  o r e s  were  

d i s c o v e r e d  a t t h e T r e n t o n  ? l ine  i n  T r e n t o n  Canyon. No m a j o r  p r o d u c t i o n  r e s u l t e d  

from t h i s  p r o p e r t y ,  and l i t t l e  was done  i n  t h e  d i s t r i c t  u n t i l  t h e  B u f f a l o  V a l l e y  

d e p o s i t  w a s  d i s c o v e r e d  i n  1912.  Somc o r e  was mined and m i l l e d  from t h e  B u f f a l o  

Vall-ey d e p o s i t ,  b u t  t h e  t o t a l  p r o d u c t i o n  i s  e s t i m a t e d  t o  h ~ v e  been  l e s s  t h a n  3000 

t o n s o f o r e .  Planganese w a s  found i n  t h e  d i s t r i c t  i n  1 9 4 0 ,  and a b o u t  21 ,000 t o n s  

of manganese o r e  was produced f rom t h e  B l a c k  Rock N i n e  between 1942 and 1954. No 

min ing  h a s  been done  on t h e  a r e a  r e c e n t l y ,  a l t h o u g h  some e x p l o r a t i o n  h a s  been  done 

i n  T r e n t o n  Canyon and a t  t h e  B u f f a l o  V a l l e y  Mine. Utah I n t e r n a t i o n a l .  h a s  e x p l o r e d  

f o r  coppe r  on  t l t c i r  p r o p e r t y  i n  T r e n t o n  Canyon, and  a company f rom Winnemucca 

conduc ted  e x p l o r a t i o n  on t h e  E u f f a l o  V a l l e y  Mine d u r i n g  t h e  l a t e  1 9 7 0 ' s .  A. 

column l e a c h  o p e r a t i o n  was p lanned  t o  t r e a t  g o l d  o r e s  from t l i e  B u f f a l o  V a l l e y  

p r o p e r t y ,  b u t  a p p a r c u t l y  no  min ing  t o o k  p l a c e .  

1:ocl~s c r o p p i n g  orit  i n  t h e  B u f f a l o  V a l l e y  d i s t r i c t  a r e  composed p r i m a r i l y  o f  

c h e r t s  , c l i ~ n r t z i t e s ,  , ~ n d  l i m e s t o n e s  o f  t h e  Pennsylvanian-Z'ermi a n  H d v a l l a h  Forma t ion .  

Thcse r o c k s  h m e  been l o c a l l y  ( a t  T r e n t o n  Canyon) i n t r u d e d  by g r a n i t i c  r o c k s ,  and 

a r e ,  i n  a r c a s ,  0 v e r 1 ~ 1 i n  by T e r t i a r y  v o l c a n i c s  ( R o b e r t s ,  1 9 6 4 ) .  C o p p c r- s i l v e r  

o r e s  i n  T r e n t o n  Canyon a r c  a s s o c i a t e d  w i t h  a g r a n o d i o r i t e - s e d i m e n t  c o n t a c t .  The 

E u f f a l o  V a l l e y  g o l d  u r c s  o c c u r  i n  f r ' l c t u r e s  and v e i n l e t s  a s s o c i a t e d  w i t h  a n  

a p l i t e  d i k e .  

No d c t i v i t y  i n  t h e  a r e a  w a s  n o t e d  a t  t h e  t i m e  of  t h i s  e x a m i n a t i o n  (1982) .  
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' l ' t~t~ work ings  i n  t h e  C n r i c o  Tdke T u r q u o i s e  Arc:~ c o r l s i s t s  o f  o l d e r  s m a l l  open 

i 'its ' ~ n d  t r e n c h e s  i r k  tile Ortlovici,ln Vnlrriy Forma t ion ,  T e r t i a r y  t . ~ i f f n c e c ~ u s  s e d i m e n t s ,  

and s ; la l low p r o s p e c t  p i t s  i n  Qucltcrnary l a k c  bed sc3dirr1ents. Recent  d r i l l i n g  and 

b u i l d i n g  o f  d r i l l  r o a d s  on t h e  p r o p e r t i e s  h a v e  o b l i t e r a t e d  many o f  t h e  o l d e r  

work ings .  ? los t  of  the o b s e r v e d  a c t i v i t y  had bcen c e n t e r e d  a round  o c c u r r e n c e s  o f  

variuus grade:; o f  tur r !uoise  which  formed i n  vugs  a ~ l d  f r a c t u r c h s  in t h e  r o c k s ,  and 

a s  n o d u l e s  a l o n g  bedd ing  p l a n e s  i n  t h e  t h i n l y  bedded,  c a l c a r f o u s  Valmy Format ion .  

I n  C n r i c o  Lake V a l l e y  t h e  Valmy i s  i n t e n s e l y  f o l d e d  and f a u l t e d  and shows e v i d e n c e  

o f  t h r u s t  f a u l t i r i g .  Vein  b a r i t e  w a s  a l s o  n o t e d  i n  t h e  Hava l l a l l  Fo rma t ion  a t  P a l o  

A l t o  i n  t h e  s i l i c e o u . ;  s e d i m e n t s  a l o n g  t h e  t h r u s t  f a u l t .  T e r t i a r y  s e d i m e n t s  i n  

t h e  v a l l e y  a r e  g e n e r a l l y  t u f f a c e o u s .  i n t e r b e d d e d  o r  o v e r l a i n  by v o l c a n i c s  and 

~ ~ y r o c . l . t s t i c s .  I t  11'1s bcen s u g g e s t e d  t h a t  t h e  r e c e n t  e x p l o r a t i o n  i n  t h e s c  sed imen t s  

has becn f o r  uranium.  ilnomalous r a d i o a c t i v i t y  h a s  been  r e p o r t e d  f rom t h e  l a k e  

b e d s ,  b u t  no uranium o r  t h o r i u m  m i n e r a l s  were  o b s e r v e d .  A t  t h e  t i m e  o f  t h e  1982 

f i e l t l  i n s p t . c t i o n  tlierc was no o b s e r v e d  o n g o i n g  c x p l o r r i t i o n  or min ing  a c t i v i t y .  
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'rile B ~ ~ l l i o n  min ing  d i s t r i c - t ,  which i n c l u d c s  t l lc  s u b d i s t r i c t ~  o f  Tennbo, L a n d e r ,  

Gold A c r e s ,  and Campbe l l ,  i s  l o c a t e d  on  t h e  e a s t e r n  s i d e  o f  t h e  Shoshone Range i n  

T28, 29 ,  and ?ON, R 4 G  and 47E, 1,nndcr County ,  a p p r o x i m a t e l y  2 5  a i r  m i l e s  s o u t h e a s t  

o f  B a t t l e  Mountain and  2 3  m i l e s  s o u t h w e s t  o f  Beownwe. The d i s t r i c t  i s  a c c e s s i b l e  

from Nevada Highway 2 1 ,  s o u t h  from I n t e r s t a t e  SO. The d i s t r i c t  a d j o i n s  t h e  

I l i l l t o p  d i s t r i c t  on t ! ~ e  s o u r h ~ a s t  and i s  a l i g n e d  a l o n g  t h e  B a t t l e  Mountain- 

Eureka  m i n e r a l  b e l t .  

The f i r s t  l o c a t i o n s  i n  t h e  d i s t r i c t  were  made i n  t h e  1 8 6 0 ' s  w i t h  t h e  d i s -  

r o v i b r y  o f  s i l v c r .  I'rodrlc t i o n  I)cg<ln i n  1 8 6 9 ,  wllel: t11c now abandoned town o f  

Lander w a s  s e t t l e d .  t n  1 9 0 5 ,  C h a r l e s  Montgomery d i s c o v e r e d  g o l d  two m i l e s  

s o u r h e a s t  of  Lander  a t  t h e  s i t e  o f  Tenabo.  Tenabo boomed i n  1907,  began d e c l i n i n g  

i n  1910 and was a1 I b u t  a l ~ a n d o n e d  by 1 9 1 2 .  A c t i v i t y  a t  Tennbo was resumed i n  

1916 r;hen A .  J .  l i r i lcigh d i s c o v e r e d  p l a c e r  g o l d  (Vanderbe rg ,  1 9 3 8 ) .  The Gold 

1Zcrc.j !.lint, whicil produced o v e r  902 o f  t h e  g o l d  i n  t h e  d i s t r i c t ,  a l o n g  w i t h  minor  

s i l v c r  and t u n g s t e n ,  began p r o d u c i n g  i n  1936.  B u l l i o n  h a s  been  one  o f  t h e  most  

e s t e n s i v e  t u r q u o i s e  p r o d u c i n g  a r e a s  i n  Nevada,  p r o d u c i n g  s o l i d  o r e  and gem q u a l i t y  

s p i d e r  web ! u r q u o i s e .  T l ~ e  e x i s t a n c c  o f  t u r q u o i s e  i n  t h e  d i s t r i c t  had bcen  known 

f o r  some t i m e  by t i le  l o c a l  T n d i a n s ,  b u t  t h e  p r o s p e c t o r s  were  u n a k l e  t o  f i n d  t h e  

s o u r c e  u n t i l  t h e  1 9 3 0 ' s  s i n c e  t h e  Tnd ians  had removed all t r a c e s  oE the  t u r q u o i s e  

i n  f l o n t .  Tlie t u r q u o i s e  \~l lose v a l u e  i s  exceeded o n l y  by g o l d  and b a r i t e  i s  mined 

f rom b o t l ~  sut-i-ace and s u b s u r f a c e  work ings  (Mor r i s sey  , 1968) .  The d i s t r i c t  h a s  

expc r i t l nced  a s u r g e  of b a r i t e  e x p l o r a t i o n  and p r o d u c t i o n  i n  r e c e n t  y e a r s .  ' r h c r e  

were no  p r o d u c t i o n  f i g u r e s  p u b l i s h e d  p r i o r  t o  1902 ,  however ,  t h e  e s t i m a t e d  t o t a l  

p r o d u c t  i un  f o r  t he  d i s t r i c t  i s  approximately $16 m i l l i o n  from g o l d  ( l o d e  <lnd 

1 1  I : ict , r) ,  :i i l  v e r ,  t u r ( l t i ~ > i s e ,  copper, Le,ld, and b a r i t e  ( S t a g e r ,  1977) .  

Tor t l le  gencri l l  geology o f  tile Shoshone Range, r e f e r  t o  t h e  s e c t i o n  on t h e  

I i i l l t o p  d i s t r i c t .  L o c ~ l  l y ,  P a l e o z o i c  s e d i m e n t s  a r c  i n t r u d e d  by a 36-38 m.y. o l d  



(McKce ancl S i l b c r m a n ,  1972) g r a n o d i c ~ r i t e / q u a r t z  monzon i t e  p l u t o n ,  much o f  w h i c h  

113s been a l t e r e d  h y d r o t h e r m a l l y .  La rge  f l o w s  o f  Miocene a n d e s i t i c  b a s a l t  Lie on  

t h e  e ' l s te rn  f l a n k  o f  t h e  r a n g e  ( G i l l u l y  arid G a t e s ,  1 9 6 5 ) .  The g o l d  d e p o s i t s  are 

found i n  sflc.,ii- zoiltss a n d  r c p l n c c r n c i ~ t  deposit. . ;  i n  P ; ~ l e o z o i c  Limestone ,  w h i c h  have  

been i n t r u d e d  h y  t h e  p o r p h y r y ,  i n  b r e c c i a  z o n e s  a s s o c i a t e d  w i t h  t h e  R o b e r t s  T h r u s t  

I?,lult, .ind i l l  Fnul t ed  f i s s u r e  v e i n s  i n  f i n e  graincscl a n d e s i t e .  The s i l v e r  b e a r i n g  

d e p o s i t s  a r e  g e n e r a l l y  l o c a t e d  i n  t h e  u p p e r  p l a t e  o f  t h e  R o b e r t s  T h r u s t ,  i n  q u a r t z  

v e i n s  a l o n g  fault:;  i n  g r a n i t i c  r o c k ,  and  i n  t h e  a d j a c e n t  s e d i m e n t a r y  r o c k s  

( S t a g e r ,  1 9 7 7 ) .  T u r q u o i s e  g e n e r a l l y  oc.curs  as n o d u l e s  and v e i n l e t s  i n  f r a c t u r e d  

z o n e s  i n  t h e  S l a v e n  C h e r t  o r  i n  t h e  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  O r d o v i c i a n  

Val iiiy 1:orilult i o n  ( S t a g e r ,  1977)  and i n  t h i n  i n t e r b e t l d e d  t u f f a c e o u . ~  I e n s e s  . Massive  

,rnd 11cddcd barit-, i ~ l t e r b e d d e d  w i t h  c h e r t  and l i m e s t o n e ,  i s  found i n  t h e  S l a v e n  

C h e r t .  L o c a l l y  t h e  b e d s  a r e  h i g h l y  c o n t o r t e d  by i o l d i n g  and f a u l t i n g .  

"\t t h e  G r c v  Eagl c N i n e ,  d e p o s i t s  a r e  l o c a t e d  i n  q u a r t z  f i s s u r e  v e i n s  i n  

g r n ~ l t ~ d i o r i  t-e wll i ell $; t r i l i e  N70E and d i p  70N. T l l e  o r e  i n c l u d e s  s p l ~ a l e r i t e ,  g a l e n a ,  

p v r i t e ,  rind te t r , l l ic .c i r i te .  The mine h a s  p roduced  s e v e r a l  hundred  thousand d o l l a r s  

o f  o r e  i ~ l t e r m i t t c n t l y  s i n c e  t h e  1 8 7 0 ' s  (Vande rbe rg ,  1 9 3 8 ) .  A t  t h e  p r e s e n t  t h e  

mine i s  nonproduc ing  d u e  t o  l i t i g a t i o n  be tween t h e  owners and t h e  c u r r e n t  l e a s e e s .  

The Gold A c r e s  d e p o s i r ,  one  of  t h e  e a r l y  " C a r l i n - t y p e "  g o l d  d e p o s i t s ,  is  

I ( ~ c , l t c d  n e a r  t l ~ e  wester11 edge  of  a wintlow i n  Liie R o b e r t s  T h r u s t  and is  l o c a l i z e d  

i n  t l l r u s t  h r e c c i n  w i t 1 1  t h e  b e t t e r  o r e  g r a d e s  i n  l e n s e s  n e a r  t h e  midd le  and bot tom 

of i h e  b rec~ . i ; l t ed  ao:les. A h i g h l y  ' ~ l t e r e d  n o r t h e a s t  t r e n d i n g  q u a r t z  I r ~ t i t e  

po rp l~vr ) :  cti!t~) l ins  i11tr~1ilc.d t l ie  f a u l  t zone  ( S t a g e r ,  1977 ,  Anct i l ,  1967) . The 

e n t i r e  m i n c  : i re3 h a s  been  subjected t o  h y d r o t h e r m a l  a l t e r a t i o n  c o n s i s t i n g  o f  

a r i - i l l i z a t i o n ,  p y r  i t  i z a t  i o n ,  and p o s s i b l e  s e r i c i t i z a t i o u  which A n c t i l  (1967) 

suggest:;  i s  gen6.t i c a  l l v  r e  Latcd t o  the igneor ls  m a s s  on t h e  we:; t  w a l l  o f  t h e  p i t .  

'TLic.tite z o n ~ > s  \ g c r  c1 ilcvctlo;~ecl i 11 t i i c  c a r b u n a c c o u s  lower  pltr t e .  Nor t l i ea s t  t r e n d i n g  

norni.il f a u l t i n g  II,IS brol ten t h c  mini~ra1. i  zed  a r e a  i n t o  t h r c e  main b l o c k s .  The 

min r  s i t e  i s  a l a r g e  open  p i t  w i t h  s e v e r a l  t h o u s a n d  f e e t  o f  underground work ings .  



Uniorl P a c i f i c  r < a i l r o n d ,  Natic)nc~l Resource  Llivision conducted 311 e x t e n s i v e  s u r f a c e  

and s u b s u r f a c e  e x p l o r n r i o n  p r o j e c t  i n  1967.  

I'lie Gold t'icrc:; Fli~le productltl o v e r  $5 m i l i o n  i n  gold  between 1936 and 1955. 

T h e  a r e a  was e x t e n s i v e l y  e x p l o r e d  by s e v e r a l  companies i n  t h e  p e r i o d  between 1960 

and 1970, and a d d i t i o n a l  g o l d  o r e  was  produced from t h e  L i t t l e  Gold Acres p o r t i o n  

u f  t h e  d e p o s i t  by 1'l;icer A m c x .  
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The  D a n v i l l e  mining d i s t r i c t  i s  l o c a t e d  i n  t h e  c e n t r a l  p a r t  of  t h e  Monitor 

Range C:ounty approximr~ t c l  y  100 km sou thwes t  of Eureka.  The 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  mounta in  r a n g e ;  t h e  workings a r e  i n  midd le  and upper 

P a l e o ~ o i c  r o c k s  exposed i n  t h e  lowcr p o r t i o n s  of  t h e  range.  Most of  t h e  mines 

and p r o s p P c t s  a r c  I oc'it cd  i n  Dclrlvi 1 l c  and Crcen EIonstcr Canyons. 

'lhe d i s t r i c t  was c!iscovered i n  1866 and h a s  had s e v e r a l  p e r i o d s  of a c t i v i t y  

s i n c e  t h a t  t ime  (Kieinhampl and Ziony,  i n  p r e s s ) .  The r e c o r d e d  p r o d u c t i o n  i s  

o n l y  $31,212,  a l thougl l  t h e r e  was p robab ly  s i g n i f i c a n t  a d d i t i o n a l  b u t  unrepor ted  

p r o d u c t i o n  (Kleinhampl and Ziony,  i n  p r e s s ;  R r a l ,  1951) .  

F l i n e r a l i z a t i o n  i n  t h e  main mining a r e a  n e a r  D a n v i l l e  c o n s i s t s  of o x i d i z e d  

l e a d - z i n c - s i l v e r  i r r e g u l a r  r ep lacement  b o d i e s  and v e i n s  i n  d o l o m i t e s .  The v e i n s  

and mineralized zones  u s u a l l y  t r e n d  n o r t h e r l y  o r  n o r t h e a s t e r l y  dnd c o n t a i n  some 

q u a r t z  gangue a s  w e l l  as s i l i c i f i e d  w a l i r o c k  and o x i d i z e d  l e a d - z i n c - s i l v e r  

m i n e r a l s .  A t h i n  phospha te- r ich  s h a l e  bed of  no commercial  importance  i s  a l s o  

p r e s e n t  i 11 ilanvi l l e  Cnnvon. A r g i l l i  zed r h y o l i  t c  porphyry i s  r lssocinted wi t i1  

j a s p e r o i d  a t  one p r o s p e c t .  S i l i c i f i c a t i o n  i s  a common w a l l r o c k  a l t e r a t i o n  

a s s o c i a t e d  wi th  t h e  l e a d - z i n c - s i l v e r  v e i n s  i n  t h e  D a n v i l l e  d i s t r i c t .  

i " l incra1izat ion i n  tile v i c i n i t y  of  Green Monster  Canyon c o n s i s t s  of s t i b n i t c -  

bea r in f i  v e i n s  a n d  r e p l a c e m e n t s  w i t h  q u z r t z  and b a r i t e  gangue.  I ron- oxide  m i n e r a l s  

(pos:;ibly a f t e r  p y r i  t c )  a r c  ; i lso p r e s e n t ,  and t h e  m i n c r a l i z a L i o n  a p p e a r s  t o  1)e 

a s s n c i a t c d  w i t h  jaspc>roicl zones .  The p r o s p e c t e d  f o r  d i s sen i ina tcd  gold  d e p o s i t s  i n  

t h c  m i d- 1 9 7 0 ' s  (Klcinhampl and Ziony,  i n  p r e s s ) ,  and e x p l o r a t i o n  was a g a i n  underway 

f o r  tills t y p e  of d e p o s i t  i n  1951.  
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D TrVIOND D I S T R I C T  --- 

The Di,lrnond ( P h i l l i p s b u r g )  min ing  d i s t r i c t  i s  l o c a t e d  2 1  m i l e s  n o r t h  o f  Eureka  

on t h e  w e s t  f a c i n g  s l o p e s  of  t h e  Diamond Range i n  T22NYK54E Eureka County.  Access  

t o  t h e  d i s t r i c t  i s  n o r t h  o f  U . S .  IIigllway 50 by way o f  Nevada IIighway 46 ,  which i s  

p a r t i a l l y  paved ,  and by good d i r t  r o a d s  a l o n g  t h e  r a n g e  f r o n t .  T h e r e  a r e  numerous 

new r o a d s  wllich a r e  not  shown on t l ie  c u r r e n t  t o p o g r a p h i c  maps. 

'The d i s t r i c t  w a s  o r g a n i z e d  i n  1864 when s i l ~ r c r  was d i s c o v e r e d  by a  man named 

P h i l l i p s  (Vandenberg ,  1 9 3 8 ) .  Development i n  t h e  d i s t r i c t  was s l o w  due  t o  rnetal- 

l u r g i c a l  problems b u t  t l ie  d i s t r i c t  boomed i n  1869 ,  a i d e d  by t h e  c o m p l e t i o n  o f  

t h e  C c n t r a l  P a c i f i c  (now S o u t h e r n  P a c i f i c )  R a i l r o a d .  A small amount o f  b u l l i o n  

$ w a s  p r o ~ l u c c d  i n  1873 ,  b u t  by 1887 t h e  bonanza  o r e  w a s  e x h a u s t e d  and p r o d u c t i o n  w a s  

t h e r e a f t e r  s p o r a d i c .  I n  1922 ,  t h e  Eureka  S i l v e r  Mining Co. u n d e r t o o k  t h e  deve lop-  

ment o f  tile area ( L i n c o l n ,  1923)  b u t  no p r o d u c t i o n  was n o t e d .  T o t a l  p r o d u c t i o n  

f o r  t i le  d i s t r i c t  i s  a b o u t  $250,000 from g o l d ,  s i l v e r ,  l e a d ,  and z i n c ,  w i t h  t h e  

i ~ i g g e s t  p r o d u c t i o n  i n  l e a d  ( R o b e r t s ,  -- e t  a l . ,  1967) .  Recent  a c t i v i t y ,  p r o b a b l y  

g e n e r a t e d  by t h e  huge  jump i n  g o l d  and s i l v e r  p r i c e s ,  h a s  prompted e x t e n s i v e  expl-ora-  

t i o n  work i n  and dround t h e  o l d  work ings .  T11e e n t i r e  w e s t  s i d e  o f  Diamond Iiange, 

i n c l i ~ d i n g  a r e a s  wc.11 o u t s i d e  t h e  d i s t r i c t ,  h a s  many m i l e s  o f  new r o a d s  w i t h  

e x t e n s i v e  d r i l l i n g  and t r e n c h i n g  o b l i t e r a t i n g  many of  t h e  o l d e r  work ings .  

'The 1)iamund In in ins  d i s t r i c t  i s  a l o n g  t h e  wes t  Fac ing  s l o p e  o f  t h e  Dian~ond 

Kange, '1 n o r t h  t r e n d i n g  g r a b e n- h o r s t  s t r u c t u r e  wliich r e s u l t e d  from b a s i n  and r a n g e  

f c 2 u l t i n g .  l ' l ~e  P a l e o z o i c  l i m e s t o n e s  . ~ n d  d o l o m i t e s ,  p redominan t ly  S i  l u r i a n  and 

1)c~voni;rn e a s t e r n  and ( :nrboi~aceous-Permian  t r a n s i t i o n a l  s equences  w i t 1 1  s e v e r a l  

nL1p136 df t h e  a l l o c l i t l ~ v n o u s  V i n i n i  Fo rma t ion ,  d i p  s t c c p l y  w e s t  and a r e  o v e r t u r n e d  

( R o l ~ e r t s ,  -- e t  - n l . ,  1 9 6 7 ) .  The P a l e o z o i c  c a r b o n a t e s  c r o p  o u t  i n  s t e e p l y  d i p p i n g  

nort l~wc.; t  t r e n d i n g  belts. The o v e r  lap s e q u e n c e  f o r m a t i o n s  p a r a l l e l  t h e  r a n g e  and 

a r c  f o l d e d  inLo a  s y n c l i n t ?  w i t h  i t s  f o l d  a x i s  a l o n g  t h e  r i d g e  c r e s t  ( R o b e r t s ,  - e t  

11 .  1 9 6 7 ) .  C u t t i n g  t l ie  c a r b o n a t e s  a r c  f a u l t  and  F r e c c i a  z o n e s ,  cerncnted w i t h  - 



: ;ulf  i t i c l  i )ear i l lg  hydrotiitlrnia 1 q u a r t z  v e i n s .  S i  l i c i f  i c n t k o n  o f  t h e  c a r b o n a t e s  i s  

~ l L , s o ~ . l a t e t i  w i t 1 1  t l l e sc  r;:rll t zone..;. Orc m i n e r a l s  i n c l u d e  a r g e n t i f e r o u s  g a l e n a ,  

p y r i t e ,  : ; p i l a l e r i t e ,  , ~ n d  an t imony ,  Lorming pods  and s t r i n g e r s  i n  t h e  v e i n  q u a r t z .  

Alsu o c c u r r i n g  a r c  a n g l e s i t e ,  c e r r u s i t e ,  rna lachi tc? ,  and a z u r i t e .  Gangue m i n e r a l s  

a r c  r juar tz  a n d  c 3 J i . i ~ ~ .  'Che lliamond d i s t r i c t  js a1 igncd a l o n g  t h e  E u r e k a- B a t t l e  

i.iountriin m i n c ~ r d l  bcl  t .  

T11e p r  i n c i p l c  worlting i n  t l l c  d i s t r i c t  is t i le  P ! l i l l i p s b u r g  Mine, l o c a t e d  i n  

3 ~ i o r t l l  t r c r t d i c g  s h e L l r  zone w i t h  a r g e n t i f e r o u s  g a l e n a- b e a r i n g  q u a r t z  v e i n s  c u t t i n g  

t h e  s i l i c i f i e d  c a r b o n a t e s .  T h e r e  are  s e v e r a l  tl1ou:;and f e e t  o f  underground work- 

i n g s  and t a i l i n g s  c o v e r  s e v e r a l  a c r e s .  E x t e n s i v e  t r e n c h i n g  and s u r f a c e  c u t s  

s u r r o u n d  t h e  s i t e .  Nor th  o f  t h e  d i s t r i c t  are  t h e  r ema ins  o f  t h e  S t e e l- G a l e n a  

Mine, l o c a t e ( 1  on  3 c o n t a c t  be tween ,1n c r o s i o n a l  remnant  o f  r h e  V i n i n i  Fo rma t ion ,  

t h e  uppe r  p l a t e  o f  t h e  R o b e r t s  Mounta in  T h r u s t  F a u l t ,  and t h e  l o w e r  p l a t e  o f  

t h e  P a l e o z o i c  c a r b o n a t e s .  The remnant  i s  made up o f  q u a r t z i t e ,  s h a l e s ,  and 

p h y l l i t e s  and i s  c u t  w i t h  galen'3 b e a r i n g  q u a r t z  v e i n s  t h a t  are  c o a t e d  w i t h  

secondarq  c o p y e r  m i n e r a l s .  The w o r k i n g s  c o n s i s t  o f  s e v e r a l  hundred  f e e t  o f  

v e r t i c a l  m ~ d  inc1 in :d  s h a f t s .  Between t h e  two workings  a r e  r e c e n t  e x p l o r a t i o n  

s i t e s  conrlccteil bv  Iiew d r i l l  and l i g h t  u s e  r o a d s .  
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UOBBIX Sl'PMIT AREA --- --- - 

ldorlcings j i ~ s t  t o  t h e  17ortli of  the Dobbin S u m m i t  i n  t h e  I fo r l i t o r  Range c o n s i s t  

o f  a si1ii;le , l d i t  ant1 < ;cve rd l  s m a l l ,  s h a l l o w  p r o s p e c t  p i t s .  'T!te a d i t  e x p l o r e s  a 

g o s s a n  zone  i n  P a l e o z o i c  s i l t s t o n e  and c a r b o n a t e  r o c k s .  T h e  w a l l r o c k  i s  l o c a l l y  

, l r g i L  L i z c t i .  'I'l~c goss'in may rcpl-e:,c,rlt :in o x i d i z e d  :;uLf i d e  replacement: d e p o s i t .  

K l c  i n l ~ a m p l  . ~ n d  Z i o n v  r-~>i>ort  thci t '7 g r a b  s a m p l e  c o n ~ n i n e c l  0. 5X :In , 1 5  ppm Ag, 

0 . 7 X  Zn, 2000  pprn h, 15 ppm B e ,  300 ppm Co, 300 ppm Y ,  and  0.1% N i .  The a r e a  

w a s  r e c e n t l y  d r i l l e d  by Dome E x p l o r a t i o n  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 n t i o n  program.  
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N o r t h e r n  Nye County, Nevada:  NBMC B u l l .  



' r h ~  Eurek,l mining  d i : ; t r i c t  i s  l o c a t e d  on t l ie  west s l o p e  oE t h e  iliamond Range 

i n  T 1 8  and 19N, R53E, i n  t h e  s o u t h e > a s t  p a r t  o f  Eureka  County.  The d i s t r i c t  

e x t e n d s  from Secre t  Canyon on t h e  n o r t h  end t o  Adam H i l l  on t h e  s o u t h  end.  Access 

t o  tile d i s t r i c t  i s  n o r t h  and  e a s t  from U.S .  Nighway 50, a l o n g  poor  t o  w e l l  u sed  

d i r t  r o a d s .  

Rich s i l v e r  and 1c;id d i s c o v e r i e s  werc  f i r s t  made i n  New Yoric Canyon, s o u t h  

o f  Eureka ,  i n  tlie C'aLl o f  1864.  P r o d u c t i o n  d i d  n o t  b e g i n  u n t i l  1569 because  t h e  

h i g h  l e a d  c o n t e n t  i n  t h e  o r e  p r e v e n t e d  t r e a t m e n t  by c o n v e n t i o n a l  methods.  A f t e r  

d e v e l o p i n g  new s m e l t i n g  t e c h n i q u e s  and b u i l d i n g  t h e  f i r s t  s u c c e s s f u l  s m e l t e r  i n  

1869 ( L i n c o l n ,  1923)  t h e  d i s t r i c t  grew r a p i d l y .  With t l l e  comple t ion  of  t h e  

Eureka  a n d  P a l i s a d e  R a i l r o a d  i n  Oc tobe r  1877 ,  Eurcka  became t h e  c e n t e r  of wagon 

and s t a g e  t r a n s p o r t a t i o i ?  f o r  a l l  e a s t e r n  Nevada (Vandenberg ,  1 9 3 8 ) .  Dur ing  t h i s  

I)oom yc.riotl, t i le EurclLn C o n s o l i d a t e d  Mining  Company and  t h e  Richmond Mining Company 

a c q u i r e d  most  o f  t h e  s n t n l l e r  c l a i rns  and becamc L11e l a r g e s t  p r o d u c e r s  of  o r e  i n  

t h e  d i s t r i c t .  i \bout  1885 t h e  bonanza o r e  was f i n a l l y  e x h a u s t e d  ancl t h e  h o l d i n g s  

werc p a s s e d  t o  I c a s t ? e s ,  ant1 by 1391 most  o f  t h e  min ing  o l ~ e r a t i o n s  had s h u t  down. 

Elinin:: i r iLcres t  w, l s  I,r i e f  l y  r e v i v e d  i u  1905-6 w i  t h  tile conso l  it1:ltion of  t h e  Eureka  

C o n s o l i d . ~ t c d  and Iiiclin~ond Pl in ing  Cnn~pan ie s  and  w i t h  t h e  r e o p e n i n g  of  t h e  s m e l t e r  

w h i c h  Il,~d c l o s c d  i n  1890. IIowever, t h a t  s a n e  yc.ar r a i n  washed o u t  t h e  r a i l r o a d  

and a c t i v i t y  was a g a i n  s u s p e n d e d .  I n  1963,  t h e  t l e c l a  ) l i n ing  Co. ,  w a s  named 

o p e r a t o r  i n  a j o i n t  m i n i n g  v e n t u r e .  D r i l l i n g  f o r  t h e  p r o j e c t  was comple ted  i n  

1960. 111 1963 ,  t h c  p r o l l e r t y  wcls l e a s e d  t o  s e v e r a l  m i n i n g  cornpa~i ies  t o  p r o v i d e  

c a p i t ' i l  t o  f i n a n c r  the  firs^ s t a g e  of t h e  v e n t u r e .  H e c l a  t l ~ e n  worked a p p r o x i m a t e l y  

1 5  montll s dewa t e r i n g  and s e c u r i n g  t h e  unde rg round  wor1;ings. Recent  f i e l d  examinn- 

t i o n ; ,  o f  tlic. J i s i r i c ' t  i n d i c a t e s  mc7dc.rate i n t e r e s t  i n  s u r f a c c  and s u b s u r f a c e  

e x p i o r a t i o n ,  p r o b a b l y  t h c  r e s u l t  o f  the r e c e n t  i n c r e a s e  i n  g o l d  and s i l v e r  p r i c e s .  

T h e  ~ i i s t r i c t  i s  b e i n g  d r i l l c d  and some o f  r h e  o l d e r  dumps a r e  b e i n s  reworked f o r  



rc .s idua1 mine ra l  :;. I'eakirlg f rom 1970-1890, t h c  t o t a l  p r o d u c t  ion o f  t h e  d i s t r i c t  

I ~ a s  heen  estirnntc.tl I,y Nolan (1962) t o  b e  a b o u t  $1 22 m i l l i o n ,  o r i g i n a t i n g  n ios t ly  

£rum tlrc Ruby I I i  11 ~ l r r n .  

'She d i s t r i c t  i s  untlcr l a i n  by  cr t h i c k  s e c t  ion  o f  I2a lcozo i c  c a l c a r c o u s  

s e d i m e n t s  broken by p o s t - J u r a s s i c  movement i n t o  s t r u c t u r a l  b l o c k s  s e p a r a t e d  by 

f a u l t  zones  of  l a r g e  d i s p l a c e m e n t  (Hague, 1 8 9 2 ) .  W i t l ~ i n  t h e  b l o c k s ,  t h e  r o c k s  

show e v i d e n c e  o f  l o c a l  t h r u s t i n g  w i t h  t h e  t h r u s t  f a u l t s  b r o a d l y  f o l d e d  ( R o b e r t s ,  

e t  a l . ,  1 9 6 7 ) .  N o r n ~ a i  and  t r a n s v e r s e  f a u l t i n g  a l s o  o c c u r s  w i t h i n  t h e  b l o c k s .  -- 

Nolan ( I  962) s u g g e s t s  t h a t  t h e  Eureka  s t r u c t u r a l  f e a t u r e s  a r e  b e l i e v e d  t o  r e p r e s e n t  

n e a r  s u r f a c e  d i s t u r b a n c e s  i n  f r o n t  o f  t h e  R o b e r t s  T h r u s t .  The s e d i m e n t s  are 

i n t r u d e d  by 1 ,a te  F lesozoic  g r a n i t e  po rphyry  and q u a r t z  po rphyry  and T e r t i a r y  

i n t r u s i o n s  and f l o w s  a r e  exposed  l o c a l l y  t h r o u g h o u t  t h e  d i s t r i c t .  

t l ccording  t o  Nolan (1962)  t h e  Eureka  o r e  b o d i e s  o c c u r  a s  5 g e n e r a l  t y p e s :  

i r r e g u l a r  r e p l a c e m e n t  d e p o s i t s ,  t h e  mos t  numerous and  e c o n o m i c a l l y  f e a s i b l e ;  

bedded replacement d e p o s i t s ,  f a u l t  zone  d e p o s i t s ,  disseminated d e p o s i t s ,  and 

c o n t a c t  nietnso~il,lt ic '  boci ics .  Almost 311 t h e  o r e  b o d i e s  o c c u r  i n  l i m e s t o n e  and 

d o l o m i t e  w i t h  d o l o m i t e  t h e  more f a v o r e d  r o c k  t y p e .  Ox id iza t - i an  o f  t h e  o r e  

produced s o l u t i o n  c a v i t i e s  o v e r  t h e  l a r g e r  o r e  b o d i e s .  The o r e  i s  o x i d i z e d  t o  a 

d e p t h  o f  a [ ~ p r o x i m a . t e l y  1 , 0 0 0  f e e t  ( L i n c o l n ,  1 9 2 3 ) .  According  t o  C u r t i s  ( 1 8 8 4 ) ,  

t h e  o r e  above t h c  w a t e r  t a b l e  c o n s i s t s  o f  g a l e n a ,  a n g l e s i t e ,  c c r u s s i t e ,  m i m e t i t e ,  

and  ~ \ ~ o l f e n i t e  i n  gangue  c o n s i s t i n g  o f  i r o n  o x i d e s  w i t h  q u a r t z  and c a l c i t e .  

Below t h e  w a t e r  t ' l b l e ,  t h e  o r e  c o n s i s t s  o f  p y r i t e ,  a r s c n o p y r i t e ,  g a l e n a ,  and  

s [ ' l ~ a l t r i t e .  The l e a d  m i n e r a l s  c a r r y  more s i l v e r  t h a n  g o l d  and  t h e  i r o n  m i n e r a l s  

more g o l d  t h a n  s i l v e r .  S i l v e r  o c c u r s  b o t h  a s  a c h l o r i d e  and s u l f i d e ,  and g o l d  i s  

found i n  i t s  n a t i v e  state. I l ague  (1892) s t a t e d  t h a t  a l l .  o r e s  a r c  a s c e n d i n g  and 

were o r i g i n a l l y  d e l ) n s i t e d  as  s u l f i d e s  and were  s u b s e q u e n t l y  o x i d i z e d .  

The l iuby H i  l l  ~ l t - c a y  t h e  m a j o r  proclucer i n  tlre Eureka  d i s t r i c t ,  i s  u n d e r l a i n  

w i t 1 1  b r e c c i a t t ~ d  i:lcior,ldo Iloloi~ii t e  ( C c ~ m b r i a i ~ ) .  Tile f o r m a t i o n  forms t h e  uppe r  



p la t ( .  o f  t h e  Ruby t t i l  L t h r i i s t  zonc  and i s  c u t  w i t h  t h e  NW t r e n d i n g ,  normal  Kuby 

H i l l  F a u l t  (Ndlan, 1 9 6 2 ) .  A q u a r t z  d i o r i t e  p l u g  of  L a t e  C r e t a c e o u s ( ? )  a g e  

o u t c r o p s  sou t l i  of  Ruby 1 I i l L .  The e a r l y  o r e s  wcrc  o x i d i z e d  s u L f i d e s  i n  t h e  

uptltrown s i d e  of t h P  Itul>y H i l l  f a u l t .  S u l f i d e s  were a l s o  found on  t h e  downthrown 

s i d e ,  b u t  working  below t h e  w a L c > r  t a b l e  p roved  d i f f i c u l t  b e c a u s e  o f  f l o o d i n g  i n  

t h e  s l l a f t s .  The Kuby H i l l  arcx> h,ls p r o d u c e d  approximate . ly  $ L O O  m i l l i o n  o f  o r e  

( R o b e r t s ,  e t  d l . ,  1 9 6 7 ) .  -- 

T h e r e  i s  c u r r e n t l y  (1981) ongo ing  m i n i n g  and l e a c h i n g  o p e r a t i o n s  a t  t h e  

G e n e r a l  M i n e r a l s  Mine a n d  t h e  Wes te rn  W i n d f a l l  Mine, b o t h  open p i t  v e n t u r e s .  

The Wes te rn  W i n d f a l l  i s  though t  t o  b e  i n  t h e  L a t e  Cambrian Hamburg Dolomite ,  a 

sandeti d o l o m i t e ,  where  t h e  o r i g i n a l  cemen t  i s  d e s t r o y e d  (Wilson ,  1 9 7 6 ) .  The 

go ld  o c c u r s  i n  t h e  sanded d o l o m i t e ,  p r i n c i p a l l y  a l o n g  t h e  c o n t a c t  be tween t h e  

Halitburg Do lomi te  and  t h e  o v e r l y i n g  Dunderbe rg  S h a l e  o r  be tween t h e  c o n t a c t  

between t h e  dolomite! rund t h e  T e r t i a r y  a n d e s i t i c  i n t r u s i v e  r o c k .  Anomalous 

amounts  o f  a r s e n i c ,  mercu ry ,  and s i l v e r  a r e  a l s o  p r e s e n t .  I n  1976 ,  known 

r e s c r v e s  wcrc c s t i m a t c d  t o  b c ~  t h r e e  m i l l i o n  t o n s  of  .03  o z / t o n  g o l d ,  and a 

p o t e n t i a l  o f  s e v e r a l  m i l l i o n  t o n s  o f  l i k e  g r a d e .  
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FISH CKEf2K-GIBELLINI DISTRICTS - -- 

The F i s h  Creek min ing  d i s t r i c L  is  l o c a t e d  i n  t h e  s o u t h e ' l s t  c o r n e r  o f  Eureka 

Coun ty ,  i n  t h e  s o u t h e r n  h a l f  o f  tllr Mahogany I l i l l s  and  on  t h e  wes t  f a c i n g  s l o p e  

o f  t h e  F i s h  Creek Range i n  T18N,R52E. T h i s  r e p o r t  a l s o  i n c l u d e s  t h e  G i b e l l i n i  

min ing  a r e a  i n  T16N,R52E. " w c e s s  t o  tlie d i s t r i c t  is f rom good d i r t  r o a d s ,  s o u t h  

frortr U.S. tligliwny 50; s o n ~ i n i e s t ,  35 rniles from Eurekd ;  and c a s t  from Nevada 

H i  gliway 20. 

T h e r e  h a s  been l i t t l e  r e c o r d e d  h i s t o r y  on e a r l y  m i n i n g  i n  t h e  d i s t r i c t .  I n  

t h e  1 8 8 0 ' s  James B u t l e r ,  who 30  y e a r s  l a t e r  discovered t h e  Tonopah s i l v e r  d e p o s i t s ,  

and Angcio  l j e l l i  l o c a t e d  t l i e  Angcllo R e l l i  C la ims on t h e  w e s t  f a c i n g  s l o p e  o f  t h e  

Mahogany H i l l s .  B u t l e r  l a t e r  a c q u i r e d  p a t e n t s  on t h e  Nor th  and Sou th  A n t e l o p e ,  

which  t h e  coun ty  s u b s e q u e n t l y  t o o k  from h i s  h e i r s  i n  t h e  1 9 3 0 ' s  t o  be  s o l d  f o r  

t a s e s .  The G i h e l l i n i  m' lnganese-nickel  d e p o s i t s  were l o c a t e d  i n  1942 by L. P .  

G i b e l l i n i .  11 s innl l  sh ipmen t  o f  31.6% manganese o r e  was s h i p p e d  i n  1953 ,  however,  

t h e r e  h a s  been no r e c o r d e d  p r o d u c t i o n  s i n c e .  I n  1959- 60,  f l u o r i t e  was d i s c o v e r e d  

by Maynard and L e s t e r  Bisorl i  on the n o r t h w e s t  s i d e  o f  t h e  F i s h  Creek  Range a r o u n d  

McCullough B u t t e ,  and l a t e r  d i s c o v e r i e s  w e r e  made on t h e  e a s t  f l a n k s  O F  D i t t o  Peak .  

The McCullough B u t t e  a r e a  i s  i n t e r e s t i n g  g e o l o g i c a l l y ,  i n  t h a t  f l u o r i t e  o c c u r s  

w i t h  some b e r y l  and s c h c e l i t e  i n  t l ~ c  O r d o v i c i a n  11'1nsen Creek  Format ion .  The 

m i n e r a l i z e d  r o c k  i s  o v e r l a i n  by a  t h r u s t  s h e e t  o f  Eureka  q u a r t z i t e .  Sma l l  b o d i e s  

o f  r l l p o l i t i c  i n t r u s i v e  r o c k s  have  been  mapped a t  two a r e a s  w i t h i n  t h e  Hansen Creek .  

The i n t r u s i o n s  are s e r i c i t i z e d ,  and have  s i l i c a t e d  t h e  s u r r o u n d i n g  r o c k s .  T h e r e  

tlas becn  e x t e n s i v e  t r e n c h i n g  and d r i l l i n g  a t  t h e  Risoni-McCullough R u t t e  p r o p e r t y  

by v a r i o u s  mining  corripanies up t o  t h e  p r e s e n t ,  b u t  m i n e a b l e  f l u o r i t c  o r e  h a s  y e t  

t o  b e  p rc lduced .  The r e s e r v e s  a r e  e s t i m a t e d  t o  l ~ e  many m i l l i o n  a t  1.0% CaFZ (Papke ,  

1 9 7 9 ) .  'T1-ic s p o r a d i c  p r o d u c t i o n  o f  t h e  d i s t r i c t  11'1s r e s u l t e d  i n  l e s s  t h a n  $1700 

i n  g o l d ,  s i l v e r ,  and l e a d  0rt.s i n  1938 and 1955 (Vandenberg ,  1938,  R o b e r t s ,  -- e t  - a l . ,  

1 9 6 7 ) .  ?'he d i s t r i c t  was e x p e r i e n c i l ~ g  an ongoing  , s u r g e  o f  s u r f a c e  and s u b s u r f a c e  

e x p l o r n i  ion  d u r i n g  o u r  f i c l d  e x a m i n a t i o n s .  



T h e  i.l,lhogany H i l l s  ant1 F isli Crcbck Jiange arc. two o f  s e v e r a l  s t r u c t u r a l  b l o c k s  

of  a p p r o x i m a t e l y  30,000 f e e t  o f  Cambrian t o  O r d o v i c i a n ,  c a l c a r e o u s  s e d i m c n t s  

broken by p o s t - . l u r a s s i c  movement and s e p a r a t c t l  I)? f a u l t  zoncs  o f  Large  d i s p l a c e -  

m e n t  ( i i < ~ g u e ,  lt391). 'I'l~c s e d i r n e t ~ ~ s  g e n e r a l l y  s t r i k e  n o r t h  and d i p  e a s t  a t  a low 

a n g l e .  w i t h  s t e e p  d i p s  near f a u l t s .  W i t h i n  t h e  F i s h  Creek  b l o c k ,  t h e  r o c k s  show 

e v i d e n c e  o f  l o c a l  t h r u s t i n g  w i t h  t h e  t h r u s t  b l o c k s  b r o a d l y  f o l d e d  and c u t  w i t h  

h i g l ~  nni:l c f n t ~ l t s .  Sii~a 11 c r o s i o n n l  r emnan t s  o f  t l ) c  OrtlovLcian V i n i n i  Fo rma t ion  

ouLcrop i n  t-he m i d d l e  of  t f ic  d i s t r i c t  i n  t h r u s t  c o n t a c t  w i t h  t h e  a u t o c h t l ~ o n o u s  

r o c k s .  A L a t e  Mesozoic- Ear ly  T e r t i a r y  g r a n o d i o r i t e  po rphyry  i n t r u d e s  t h e  t h i n l y  

bedded,  sha l ey , ca rbox laceous  O r d o v i c i a n  Pogon ip  Forma t ion  a t  Wood Cone Peak .  

L o c a l l y  t h r o u g h o u t  t h e  d i s t r i c t ,  t h e  s e d i m e n t s  a r e  o v e r l a i n  by T e r t i a r y  r h y o l i t e  

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

i n d i c a t e  t h e  d i f f e r e n t  d e p o s i t i o n  e n v i r o n m e n t s .  S u l f i d e s  ( a u r i f e r o u s  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 ,  s p h a l e r i t e )  o c c u r  i n  h y d r o t h e r m a l  q u a r t z  v e i n s  c u t t i n g  t h e  

ca rbonaceous  s e d i m c n t s  and  cementing s h e a r  z o n e s .  The m a n g a n e s e - i ~ i c k e l  d e p o s i t s  

a p p e a r  a s  r e p l a c e m e n t  i n  l i m e s t o n e ,  a s s o c i a t e d  w i t h  f a u l t  zones .  The vanadium 

m i n e r a l s  a p p e a r  i n  b i t u m i n o u s  p h o s p h a t i c  m a r i n e  s h a l e s  w i t h  s e c o n d a r y  m i n e r a l s  i n  

t h e  o x i d i z e d  zones  (EIausen, 1 9 6 2 ) .  Low g r a d e  f l u o r i t e ,  a l o n g  w i t h  b e r y l  and some 

s c l i e c l i t - e ,  o c c u r s  i n  t i l r u s t  zoncs .  

The G i b e l l i n i  (N iganz ,  B l a c k  I r o n )  manganese- nickel  d e p s o i t s  a r e  l o c a t e d  i n  

a Devonian l i m e s t o n e  wllicll s t r i k e s  n o r t h w e s t  and  d i p s  20-35" s o u t h w e s t .  The o r e  

body o c c u r s  on  t h c  f o o t w a l l  o f  a n o r ~ h w c s t  s t r i k i n g  f a u l t ;  t h e  o r e  m i n c r a l s  con- 

s i s t i n g  o f  w a d ,  p y r o l u s  i t c ,  and ( 1 c . n ~ ~  n o d u l e s  o f  p s i lome lane .  'Chc day t l le  d r p o s i t  

was i n s p e c t e d  i t  was b e i n g  d r i l l e d  by Host  V e n t u r e s  o f  Canada. 

Sou th  o f  t h e  G i h c l l i n i  a r c  t h e  Risoni-McKay variadium d e p o s i t s ,  l o c a t e d  i n  

I l i g l ~ l  y c o n t o r t e d  and sllc,ared Dcvoninn b i t u m i n o u s  p h o s p h a t i c  mar ine  s h a l e s .  T h e  

s h a l e s  a r e  i n t e r l a y e r e d  w i t h  bedded c l ~ e r t s ,  c a l c a r e o u s  s h a l e s  and  l i m e s t o n e ,  

implyin: t h a t  t h i s  i s  ci l i t h o l o g i c  t r a n s i t i o n a l  s equence  between e a s t  and wes t  



rocks .  Seconda ry  v a n a d i u m  krns bcen f o u n d  l o c a l l y  i n  t h e  oxidi;.cd zones  (?Inusen,  

1 9 6 2 ) .  

?'hct p a t e n t e d  A n t e l o p e  Nine ,  s o u t h  o f  Mahogany Ilills, i s  u n d e r l a i n  by n o r t h  

t r e n d i n g ,  s t e e p l y  d i p p i n g ,  t h i n l y  bedded,  s h a l e y  l i m e s t o n e  t h a t  is l o c a l l y  d i s -  

t u ~ . b c d  by minor  f o l t l s .  7'11~. North  'lud S o u t h  i l n t e l o p c  cr~ch  f o l l o w  f i s s u r e s  i n  t h e  

lilnec;toile t 1 ~ 1 t  r ' ingc f r n a i  oric t o  f i v c  Iect wide and c a r r y  o x i d i z e d  p y r i t e  aid 

g a l e n a .  'The d e g r e e  o f  m i n e r n l i z n t i o n  i s  g r e a t e r  a t  t h e  Norti1 A n t e l o p e  workings .  

The l l n t e l o p e  produced ~ n i n o r  aniounts o f  l e a d ,  s i l v e r ,  and  z i n c .  Two d a y s  f o l l o w i n g  

o u r  i n s p e c t i o n ,  d r i l l i n g  crews a r r i v e d  a t  t h e  Nor th  A n t e l o p e  Mine. 
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COLD BASIN DISTRICT - --- - 

T h e  Gold Bas in  d i s t r i c t  is l o c a t e d  n e a r  t h e  C i ~ u r c i ~ i l l - L a n d e r  County l i n e  on 

t l ~ e  e a s t  s i d e  of  t h c  1)csntoya Mountains abou t  65 km sou thwes t  of  h u s t i n  i n  T16N, 

R48E. The workings c o n s i s t  of  ct few p i t s  and r r e n c h t ~ s ,  a  s h o r t  a d i t  ( caved) ,  

and s e v e r a l  sha l low :;halts. These workings a r c  l o c a t e d  n o r t h  of  Nevada Highway 

2 371d e a s t  of C a r r o l l  Sununit. 

Gold WCIS d i s c o v c r c d  i n  t h e  d i s t r i c t  i n  1911,  but  t h e  amount of  gold  found 

w a s  r e l a t i v e l y  s m a l l ,  and t h e  camp was a l m o s t  d e s e r t e d  one  y e a r  l a t e r .  The 

recorded  p r o d u c t i o n  i s  o n l y  abou t  100 t o n s  of  o r e  hav ing  a  v a l u e  of  l e s s  t h a n  

$20,000 ( S t a g e r ,  1977) .  The l a t e s t  mining c l a i m s  no ted  were s t a k e d  i n  1973; 

t h e r e  w a s  no a c t i v i t y  a t  t h e  t ime  of examina t ion .  

The m i n e r a l i z a t i o n  o c c u r s  i n  l i g h t  g r a y ,  r h y o l i t i c  ash- flow t u f f s  of Miocene 

age .  Minor 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 r i o n  of t h e  w a l l r o c k  was observed i n  dump 

samples ;  i r o n-  and manganese-oxide m i n e r a l s  a r c  a l s o  found a l o n g  f r a c t u r e s .  

M i n e r a l i z a t i o n  r e p o r t e d l y  c o ~ l s i s t s  of t h i n  q u a r t z  v e i n s  w i t 1 1  g o l d ,  s i l v e r ,  and 

t r a c e s  of  cc?ppcr and  l e a d  ( S t a g e r ,  1977) .  No q u a r t z  v e i n  m a t t e r  was observecl on 

dun~ps d u r i n g  this p r o p e r t y  examina t ion ,  a l t h o u g h  a  few s a n ~ p l e s  o f  c a l c i t e  w i t h  

d i s semina ted  p y r i  t e  were obse rved .  
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E a r l y  mining i n  t h e  Hunt ing ton  Creek d i s t r i c t  was c e n t e r e d  around Diamond 

Peak,  a n  8970 '  peak t h a t  crowns t h e  n o r t h e r n  Diamond Range. The d i s t r i c t  is  

approx imate ly  t h i r t y - f i v e  m i l e s  n o r t h  of Eureka and i s  b i s e c t e d  by t h e  Eureka/  

White P i n e  County l i n e .  The main workings  su r round  Diamond Peak and a r e  r eached  

by n rocky d i r t  road l e a d i n g  up Davis Canyon from Diamond Val ley ,  Other  work- 

i n g s  soutl l  and e a s t  of t h e  peal< a r c  acccss ib lc :  from l lunt ington V a l l e y  on t h e  

e a s t  s i d e  of  t h e  r a n g e .  

The Diamond Range n e a r  Diamond Peak i s  u n d e r l a i n  by c a r b o n a t e  and c l a s t i c  

sed iments  r ang ing  from upper  M i s s i s s i p p i a n  th rough  Permian i n  age .  The sed iments  

a r e  f o l d e d  i n t o  an  a s y m m e t r i c a l  s y n c l i n e  which t r a c e s  a  nor thwes t- t rend ing  a x i s  

j u s t  e a s t  o f  Diamond Peak.  A s m a l l  c i r c u l a r  exposure  of  T e r t i a r y  g r a n o d i o r i t e  

forms t h e  summit of  t h e  peak.  The g r a n o d i o r i t e  i n t r u d e s  c h e r t y  l i m e s t o n e s  and 

minor c l a s t i c  r o c k s  o f  t h e  P e n n s y l v a n i a n  E ly  l i m e s t o n e  on t h e  wes t  l imb of  t h e  

s y n c l i n e .  

The i n t r u s i o n  of  i g n e o u s  r o c k s  i n  t h e  summit a r e a  r e s u l t e d  i n  t h e  fo rmat ion  

of copper- bear ing rep lacement  d e p o s i t s  i n  t h e  l i m e s t o n e  h o s t  r o c k s .  S e v e r a l  a d i t s  

and open c u t s  l o c a t e d  below t h e  peak expose  s k a r n  d e p o s i t s  a d j a c e n t  t o  s i l l - s h a p e d  

bod ies  of g r a n o c l i o r i t c .  The i n t r u s i v e  r o c k s  a r c  r e l a t i v e l y  u n a l t e r e d  and show 

a range of c o n p o s i t i o n s  and t e x t u r e s .  The s k a r n  is  mainly  composed of  green 

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

s c h e e l i t e .  M a r b l e i z a t i o n  o f  t h e  w a l l r o c k  e x t e n d s  f o r  more t h a n  t e n  f e e t  beyond 

t h e  "sills". A t  l e a s t  two p e r i o d s  of  emplacement o f  f e l s i c  d i k e s  and s i l i c e o u s  

v e i n s  were observed t h a t  p o s t - d a t e  t h e  i g n e o u s  i n t r u s i o n s .  Minor f a u l t i n g  d i s -  

p l a c e s  t h e  w a l l r o c k  and s t e e p l y  d i p p i n g  f i s s u r e s  show c o n c e n t r a t i o n s  o f  copper 

and i r o n  ox ides .  Sknrn s a m p l e s  from t h i s  l o c a l i t y  c o n t a i n  anomalous t i n  (70-200 ppm) 

i n  add i t io11  t o  h igh cvppcr  v a l u e s .  

11 few copper p r o s p e c t s  a r e  l o c a t e d  i n  canyons  on t h e  e a s t  s i d e  o f  the  range.  

I n  t l lese  d e p o s i t s ,  copper  m i n e r a l s  o c c u r  i n  t h e  Diamond Peak Formation a long  



s t e e p  f a u l t  zones .  A t  one  copper  p r o s p e c t  (unnamed) c r y s t a l l i n e  b a r i t e  v e i n s  

c u t  s i l i c i f i e d  c l a s t i c  r o c k s  and a r c ,  i n  t u r n ,  c u t  by v e i n l e t s  o f  secondary 

m a l a c h i t e .  

Sample 833, c o l l e c t e d  from t h e  M u l l i g a n  p r o s p e c t  on t h e  e a s t  s i d e  of t h e  

range ,  r e p o r t e d  a  h igh t i n  v a l u e  (700 pm) and anomalous a r s e n i c  and antimony. 

The o n l y  r e p o r t e d  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 t h e  Diamond Copper 

mine which y i e l d e d  two t o n s  o f  copper  o r e  i n  1950.  Nicke l  i s  r e p o r t e d l y  

a s s o c i a t e d  w i t h  t h e  copper a t  t h e  Keys tone  p a t e n t e d  c la im,  b u t  w e  were unable  

t o  l o c a t e  t h e  p r o p e r t y .  

T h e r e  were  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 w i t h i n  t h e  d i s t r i c t  a t  t h e  

t ime  o f  o u r  examina t ion .  
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HILLTOP DISTRICT 

The I l i l l  top (I<imberly, Mnysvil l e ,  P i t t s b u r g )  mining d i s t r i c t  is l o c a t e d  on 

t h e  n o r t h e a s t  s l o p e  of Shoshone Peak i n  t h e  n o r t h  c e n t r a l  p a r t  o f  t h e  nor th-  

n o r t h e a s t  t r e n d i n g  Shoshone Range i n  T29 and 30N, R 4 6 E 9  Lander  County. Access 

t o  t h e  d i s t r i c t  i s  1 8  m i l e s  s o u t h e a s t  from B a t t l e  Plountain and I n t e r s t a t e  80 

a l o n g  modera te ly  used d i r t  r o a d s .  The H i l l t o p  d i s t r i c t  i s  a d j o i n e d  by t h e  B u l l i o n  

d i s t r i c t  on t h e  s o u t h e a s t  and t h e  Lewis d i s t r i c t  on t h e  n o r t h w e s t  and i s  a l i g n e d  

a l o n g  tlie B a t t l e  Plountain-Eureka m i n e r a l  b e 1  t . 

The d i s t r i c t  was e x p l o r e d  i n  t h e  1 8 6 0 ' s  when m i n e r s  were p r o s p e c t i n g  r a d i a l l y  

outward from Aus t in .  P r o s p e c t i n g  c o n t i n u e d  th rough  t h e  1 8 7 0 ' s  and 1 8 8 0 ' ~ ~  but  

w i t h  no p r o d u c t i o n  r e c o r d e d .  The d i s t r i c t  was f o r m a l l y  e s t a b l i s h e d  i n  1906, and 

i n  1907 Scow, Anderson, and DuBorg d i s c o v e r e d  g o l d  around t h e  o l d e r  workings 

(Vandenberg, 1939) .  Th i s  and o t h e r  d i s c o v e r i e s  r e s u l t e d  i n  a  boom i n  1908. A 

10-stamp a l m a ~ a m a t i o n  m i l l  w a s  b u i l t  t h a t  y e a r  and m i l l i n g  o p e r a t i o n s  began i n  

1912.  I n  1914 p l a c e r  g o l d  was d i s c o v e r e d  i n  Crum Canyon by John  Nelson,  but  

r ecorded  p r o d u c t i o n  from t h e  p l a c e r  was l e s s  t h a n  $3,000.  No a c c u r a t e  r e c o r d s  

e x i s t ,  b u t  p r o d u c t i o n  of g o l d  and s i l v e r  from 1887 t o  1908 p robab ly  d i d  not  exceed 

$200,000. Sporad ic  a c t i v i t y  from 1908 t o  1951  produced o v e r  $800,000 from g o l d ,  

s i l v e r ,  copper ,  and l e a d  o r e s  ( S t a g e r ,  1977) .  T h e r e  h a s  been a  r e c e n t  s u r g e  of  

s u r f a c e  and s u b s u r f a c 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 ,  p robab ly  due  t o  t h e  i n c r e a s e  

i n  go ld  and s i l v e r  p r i c c s .  T h e r e  a r e  i n d i c a t i o n s  t h a t  some o f  t h e  o l d e r  dumps a r e  

be ing  m i l l e d  f o r  r e s i d u a l  m i n e r a l s .  

The H i l l t o p  d i s t r i c t  i s  u n d e r l a i n  by a n  e a s t - t i l t e d ,  f a u l t  b l o c k  of P a l e o z o i c  

s i l i c e o u s  sed iments  t h a t  h a s  been i n t r u d e d  and o v e r l a i n  by T e r t i a r y  igneous  r o c k s .  

The west  s i d e  of t h e  range  i s  marked by a s t e e p  f a u l t  s c a r p  c u t  w i t h  deep ly  

i n c i s e d  v a l l c y s .  Ttic c a s t  s i d e  Iias a  r o l l i n g  topography w i t h  moderate  r e l i e f .  Two 

major p e r i o d s  of t e c t o n i c  a c t i v i t y  preceeded b a s i n  and range f a u l t i n g :  The Rober t s  



Mountains  T h r u s t ,  s u g g e s t e d  t o  be  midd le  P a l e o z o i c ,  and t h e  Lewis orogeny 

(named by C u l l i l y  and C a t c s ,  1 9 6 5 ) ,  t e n t a t i v e l y  d a t e d  a s  p o s t- e a r l y  T r i a s s i c  and 

p r i o r  t o  t h e  i n t r u s i o n  o f  T e r t i a r y  s t o c k s .  Windows i n  t h e  Rober t s  Mountain 

r l ~ r u s t  s h e e t  a r e  exposed i n  s e v e r a l  n e a r b y  a r e a s  of  t h e  Shoshone Range. Wi th in  

t h e  upper  p l a t e  of t h e  t h r u s t  f a u l t  a r e  a t  l e a s t  1 0  s u b o r d i n a t e  t h r u s t  f a u l t s  

and innumerable  snia l l  ones  which super impose wedges and s l i c e s  of rocks  upon one 

a n o t h e r  (Ga tes ,  1956) .  The upper  p l a t e  i s  h i g h l y  f o l d e d ,  w i t h  minor t h r u s t  

f a u l t i n g  producing i s o c l i n a l  and recumbent f o l d s .  The modera te ly  f o l d e d ,  s i n g l e  

t h r u s t  s h e e t  of  t h e  Lewis orogeny e x t e n d s  a c r o s s  t h e  exposed edges  of f o u r  o r  f i v e  

lower  t h r u s t  s h e e t s  of t h e  R o b e r t s  Mountain T h r u s t  ( G i l l u l y  and G a t e s ,  1965) .  

There  a r e  a t  l e a s t  two s t a g e s  of  Cenozoic v o l c a n i s m  i n  t h e  a r e a :  t h e  e a r l i e r  i s  

marked by t h e  i n t r u s i o n  o f  q u a r t z  m o n z o n i t e / g r a n o d i o r i t e  porphyry s t o c k s ,  and t h e  

l a t e r  by v o l c a n i c  e r u p t i o n  ( G i l l u l y  and G a t e s ,  1965) and sugges ted  subs idence  o f  

t h c  M t .  Lewis Cauldera  (Wruckc and Sf lberman,  1 9 7 5 ) .  Near t h e  c r e s t  OF t h e  r a n g e  

a r e  t h e  remains  of a  v o l c a n i c  coniplex which IJrucke and Si lberman (1975) s u g g e s t  

t o  be a  31-33 m.y. o l d ,  10-mile wide s u b s i d e d  c a u d e r a ,  which they  named t h e  M t .  

Lewis Cau ldera .  The p h y s i c a l  f e a t u r e s  have been deformed by subs idence  and 

e r o s i o n , b u t  t h e  a r e a  i s  r i n g e d  by c o n c e n t r i c ,  s t e e p l y  inward d i p p i n g  f a u l t s .  

P l u g s ,  b r e c c i a  p i p e s  and i n t r u s i v e  b r e c c i a  a r e  found a l o n g  t h e  r i n g  f a u l t .  I n  

t h e  c e n t e r  of  t h e  complex a r e  q u a r t z  monzoni te ,  r h y o l i t e  porphyry and pumiceous 

v i t r o p h y r e .  A f t e r  t h e  v o l c a n i c  e r u p t i o n s ,  normal F a u l t i n g  a s s o c i a t e d  wi th  b a s i n  

and r a n g e  movement r e s u l t e d  i n  a  n o r t h w e s t  f a c i n g  f a u l t  s c a r p  ( G i l l u l y  and G a t e s ,  

1965) .  

A b e l t  of  i n t r u s i v e s  and  a s s o c i a t e d  mesothermal  s i l v e r ,  g o l d ,  copper and l e a d  

d e p o s i t s  extend nor thwes t  a c r o s s  t h e  Shoshone Range, encompassing t h r e e  d i s t r i c t s :  

B u l l i o n ,  H i l l t o p ,  and Lcwis ( C i l l u l y  and G a t e s ,  1965) .  I n  t h e  H i l l t o p  d i s t r i c t  

many o f  t h e  Former p roduc ing  mincs  a r e  l o c a t e d  a t  t h e  c o n t a c t  between t h e  T e r t i a r y  

g r a n o d i o r i t e  i n t r u s i v e s  and t h e  P a l e o z o i c  c o u n t r y  r o c k s .  The w a l l r o c k  l o c a t e d  i n  

t h e  mincs  i s  commonly r e c r y s t a l l i z e d ,  b l e a c h e d ,  and s e r i c i t i z c d .  Many o r e  d e p o s i t s  



l o c a l i z e d  i n  q u a r t z  v e i n s  a l o n g  f a u l t s  and  s h e a r  zones i n  t h e  upper  p l a t e  of t h e  

Rober t s  T h r u s t  F a u l t .  These  d e p o s i t s  o c c u r  i n  t a b u l a r  l o d e s ,  s h e e t e d  zones ,  and 

f i s s u r e  v e i n s  w i t h  3 s l i o r t  v e r t i c a l  r a n g e  and a r e  o x i d i z e d  down t o  approx imate ly  

100  f e e t  ( G i l l u l y  and G a t e s ,  1965) .  The o r e  m i n e r a l s  i n c l u d e  n a t i v e  go ld ,  a u r i -  

f e r o u s  p y r i t e ,  a r s e n o 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 ,  c h a l c o p y r i t e ,  

n a t i v e  copper  and p y a r g y r i t c .  Gangue m i n e r a l s  i n c l u d e  q u a r t z , c a l c i t e ,  b a r i t e ,  

and i r o n  ox ides .  Smal l  b o d i e s  o f  s u l f i d e  o r e  a l s o  o c c u r s  i n  f r a c t u r e s  i n  t h e  

q u a r t z i t e  which i s  c u t  by l e a c h e d  porphyry  c a r r y i n g  gold- bear ing q u a r t z  s t r i n g e r s .  

The q u a r t z i t e  n e a r  t h e  o r e  i s  impregna ted  w i t h  p y r i t e  and i s  l o c a l l y  k a o l i n i z e d  

(Emmons, 1910) .  Gold t e l l u r i d e s  have a l s o  been r e p o r t e d  (Vandenberg, 1938) .  I n  

Crum Canyon, minor low g r a d e  manganese d e p o s i t s  of wad, p y r o l u s i t e  and p s i l o m a l i n e  

have been found a l o n g  f r a c t u r e  zones  i n  t h e  c h e r t s  of t h e  Valmy Format ion.  B a r i t e  

h a s  been found th roughout  t h e  d i s t r i c t  w i t h  commercial s i z e  replacement  d e p o s i t s  

conf ined  t o  t h e  Devonian S laven  Cher t  and a s  replacement  v e i n s  below t h e  t h r u s t  

p l a t e  (Cowan, 1 9 5 0 ) .  Bedded b a r i t e  e x t e n d s  a l o n g  a  n o r t h e a s t  t r e n d  and a p p e a r s  

t o  be u n r e l a t e d  t o  t h e  m e t a l l i c  d e p o s i t s  i n  t h e  d i s t r i c t  i n  bo th  d i s t r i b u t i o n  and 

o r i g i n  ( G i l l u l y  and G a t e s ,  1 9 6 5 ) .  P r e v i o u s  p r o d u c t i o n  of b a r i t e  i n  t h e  d i s t r i c t  

has  exceeded more t h a n  50,000 t o n s  from open workings ,  however, no a c t i v i t y  

a s s o c i a t e d  w i t h  b a r i t e  was obse rved .  

The o n l y  a c t i v i t y  n o t e d  d u r i n g  t h e  f i e l d  inspection of t h e  d i s t r i c t  was t h e  

o l d  H i l l t o p  ( Independen t )  Mine b e i n g  d r i l l e d  by Boyles D r i l l i n g  from S a l t  Lake C i t y .  

There  were i n d i c a t i o n s  t h a t  t h e  o l d e r  dumps around t h e  H i l l t o p  Mine were being 

m i l l e d  f o r  r e s i d u a l  m i n e r a l s .  
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JACKSON (GOLD PARK) DISTRICT - -- 

The Jackson  o r  Gold P a r k  mining d i s t r i c t  is l o c a t e d  i n  t h c  c e n t r a l  Shoshone 

N o u n t a i n s ,  n e a r  t h e  Nye and Lander  County boundary. Most of t h e  mines and 

p r o s p e c t s  a r e  l o c a t e d  on t h e  w e s t e r n  s i d e  of t h e  r a n g e ;  however, p r o p e r t i e s  

l o c a t e d  1 0  km o r  more t o  t h e  e a s t  o r  s o u t h  of  t h e  main min ing  a r e a  have a l s o  

been i n c l u d e d  i n  t h e  d i s t r i c t .  

Gold was f i r s t  d i s c o v e r e d  i n  t h e  J a c k s o n  d i s t r i c t  i n  1864,  b u t  much of t h e  

p r o d u c t i o n  was probably  d u r i n g  t h e  l a t e  1800% and e a r l y  1 9 0 0 ' s .  The main v a l u e  

o f  p r o d u c t i o n  ( p o s s i b l y  $500,000 t o  $1 m i l l i o n )  i s  i n  g o l d ,  w i t h  l e s s e r  amounts 

o f  s i l v e r ,  l e a d ,  and copper .  T h e r e  h a s  been l i t t l e  a c t i v i t y  i n  t h e  main d i s t r i c t  

s i n c e  t h e  e a r l y  1900 ' s .  M i n e r a l s  Management Co. was s u r v e y i n g  mining claims i n  t h e  

main d i s t r i c t  i n  August ,  1981.  

The m i n e r a l  d e p o s i t s  a t  t h e  main p r o d u c t i v e  mines  are p r e c i o u s  meta l- bear ing 

b a s e  m e t a l  ( l e a d  and copper )  q u a r t z  v e i n s  which c u t  Permian(?)  meta- andesite.  

The hypogene o r e  m i n e r a l s  a r e  g a l e n a ,  p y r i t e  and c h a l c o p y r i t e .  Most of t h e  mining 

was i n  t h e  o x i d i z e d  zone,  where  c e r r u s i t e  and o t h e r  o x i d e  m i n e r a l s  a r e  p resen t  

(Kleinhampl  and Ziony, i n  p r e s s ) .  Plost of t h e  m i n e r a l i z e d  q u a r t z  v e i n s  s t r i k e  

n o r t h e a s t ,  d i p  s o u t h e a s t ,  and r a n g e  i n  t h i c k n e s s  from a few c e n t i m e t e r s  t o  3 

m c t c r s .  'rhe v e i n s  a r c  p r o b a b l y  E.lesozoic i n  age  (Bonham, 1970) .  Local ly  t h e  r o c k s  

n e a r  t h e  v e i n s  a r e  a r g i l l i z e d ,  b u t  i n  many c a s e s  t h e  w a l l r o c k  mineralogy does n o t  

a p p e a r  t o  change s y s t e m a t i c a l l y  outward from t h e  v e i n s .  A l l  of t h e  Permian 

n n d c s i t e  a r e  metamorphosed t o  t h c  g r e c n s c h i s t  f a c i e s .  

O u t s i d e  of tile main p a r t  o f  t l ie  Jackson  d i s t r i c t , g o l d , m e r c u r y ,  and uranium 

m i n e r a l i z a t i o n  o c c u r s  i n  T e r t i a r y  f e l s i c  ash- flow t u f f s  and i n t r u s i v e  rocks.  

A l t e r a t i o n  i n  t h e s e  m i n e r a l i z e d  a r e a s  and e l sewhere  c o n s i s t s  o f  s i l i c i f i c a t i o n ,  

s e r i c i t i z a t i o n ,  c a l c i t i z a t i o n ,  z e o l i t i z a t i o n  and c h l o r i t i z a t i o n  (Kleinhampl and 

Ziony,  in p r e s s ) .  Gold m i n e r a l i z a t i o n  i n  T e r t i a r y  r h y o l i t i c  r o c k s  i s  a s s o c i a t e d  

w i t h  d r u s y  q u a r t z  v e i n s  c o n t a i n i n g  s p a r s e  p y r i t c n ( V e r n o l  c l a i m s ) .  The wa l l rocks  



a r e  a r g i l l i z e d .  Cinnabar  and minor f l u o r i t e  o c c u r  i n  s i l i c i f i e d  a n d / o r  a r g i l -  

l i z e d  zoncs i n  ash-Flow t u f f s  a t  a l o c a l i t y  on t h e  e a s t  s i d e  of t h e  Shoshone 

Range ( D o t t i e  Lee c l a i m ,  War Cloud p r o p e r t y ) .  
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KINGSTON DISTRICT 

The Kings ton  d i s t r i c t  i s  on t h e  e a s t  s i d e  of  t h e  n o r t h e r n  Toiyabe Range i n  

s o u t h e r n  Lander County and i n c l u d e s  p a r t s  o f  Ts 1 5  and 16N, R s  4 3  and 44E i n  t h e  

a r e a  immediate ly  n o r t h  of  t h e  Nye County l i n e .  The d i s t r i c t ,  a l s o  known a s  t h e  

V i c t o r i n e  d i s t r i c t ,  i n c l u d e s  a r e a s  e a r l i e r  r e f e r r e d  t o  a s  t h e  Bunker H i l l ,  Summit, 

and S a n t a  Fe d i s t r i c t s .  

Gold and s i l v e r  b e a r i n g  q u a r t z  v e i n s  were d i s c o v e r e d  a t  t h e  V i c t o r i n e  Mine 

i n  Kingston Creek Canyon and a t  t h e  Mother Lode Mine n e a r  S a n t a  Fe Creek Canyon i n  

t h e  e a r l y  1 8 6 0 1 s ,  and by 1875 t h e r e  were f o u r  stamp m i l l s  i n  o p e r a t i o n  i n  

Kings ton  Canyon. The o r e s  proved t o  b e  d i f f i c u l t  t o  t r e a t  a s  w e l l  a s  low g r a d e ,  

and l i t t l e  p r o d u c t i o n  i s  c r e d i t e d  t o  t h e  d i s t r i c t .  T o t a l  p r o d u c t i o n ,  through 

1969,  i s  l e s s  t h a n  $100,000 ( S t a g e r ,  1977) .  

Rocks i n  t h e  Kings ton  p o r t i o n  of  t h e  Toiyabe Range c o n s i s t  ma in ly  of  

complexly f a u l t e d  P a l e o z o i c  s e d i m e n t s .  The a r e a  l i e s  s l i g h t l y  t o  t h e  west  o f  

the  a x i s  of  t h e  A n t l e r  Orogenic  B e l t ,  and r o c k s  of  m i o g e o s y n c l i n a l ,  e u g e o s y n c l i n a l ,  

a s  w e l l  a s  t r a n s i t i o n a l  f a c i e s  a r e  p r e s e n t ,  ma in ly  a s  s t a c k e d  t h r u s t  s l i c e s .  

I n  t h e  Kings ton  d i s t r i c t  t h e  P a l e o z o i c  s e d i m e n t s  a r e  exposed i n  t h r e e ,  and l o c a l l y  

more, t h r u s t  s h e e t s .  The lower  two major  p l a t e s  c o n s i s t  p redominan t ly  of Lower 

Cambrian q u a r t z i t e ,  s h a l e ,  and l i m e s t o n e ,  o v e r l a i n  by Cambrian and Ordovic ian 

l i m e s t o n e  and p h y l l i t e .  The uppermost o f  t h e  t h r e e  p l a t e s  c o n s i s t s  predominant ly  

of c h e r t  and a r g i l l i t e  of  p o s s i b l e  O r d o v i c i a n  a g e  (S tewar t  and McKee, 1977). 

G r a n i t e  r o c k s  o f  J u r a s s i c  age i n t r u d e  t h e  o l d e r  sed iments ,  and a r e  exposed 

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  (Broad Canyon). Emmons (1870) mentioned 

t h a t  a  50- foot b a s i c  d i k e  o c c u r r e d  abou t  200 f e e t  below t h e  V i c t o r i n e  v e i n  on t h e  

n o r t h  s i d e  of Kingscon Creek c h a t ,  a l o n g  w i t h  t h e  v e i n ,  p a r a l l e l e d  t h e  s t r u c t u r e  

i n  t h c  sed imenta ry  rocl ts .  

The major  o r e  d e p o s i t s  i n  t h c  d i s t r i c t  o c c u r  a l o n g  s i l i c i f i e d  zones  i n  

l i m e s t o n e  a t  t h e  top  of a sequence  of  q u a r t z i t e ,  q h y l l i t e ,  and l i m e s t o n e  of 

Cambrian age .  



2. 

A t  t h e  V i c t o r i n c  (Kingston)  mine,  t h e  l a r g e s t  i n  t h e  d i s t r i c t ,  o r e  occurs  

a s  p o c k e t s  and v e i n l i k e  masses  o f  q u a r t z  i n  s i l i c i f i e d ,  carbonaceous  l imestone.  

The o r e  t r e n d s  e a s t ,  d i p s  2 Q 0  t o  30' t o  t h e  n o r t h ,  g e n e r a l l y  conformable wi th  

bedding.  The m i n e r a l i z e d  s t r u c t u r e  i s  s a i d  t o  b e  t r a c e a b l e  f o r  more than a  m i l e  

a l o n g  s t r i k e ,  e x t e n d i n g  t o  t h e  B i - F l e t a l l i c  Mine on t h e  wes t .  The o r e  c o n s i s t s  

c l ~ i e f l y o f  g o l d  and s i l v e r  a s s o c i a t e d  w i t h  t e t r a h e d r i t e ,  s p h a l e r i t e ,  c h a l c o p y r i t e ,  

and p y r i t e  which o c c u r  w i t h  q u a r t z  and c a l c i t e  i n  s i l i c i f i e d ,  carbonaceous  

l i m e s t o n e .  The q u a r t z  is d a r k  c o l o r e d ,  shows ev idence  of b r e c c i a t i o n ,  and c l o t s  

of g r a p h i t i c  m a t e r i a l  occur  a l o n g  t h e  q u a r t z - s u l f i d e  l e n s e s .  

The Golden S t a r  (Mother Lode) Mine, a t  t h e  edge of  Smoky V a l l e y  n o r t h e a s t  

of t h e  V i c t o r i n e ,  shows similar s t r u c t u r e  and m i n e r a l i z a t i o n .  The v e i n  forms a 

prominent w h i t e  o u t c r o p  h i g h  on t h e  mounta in  f r o n t  which i s  c l e a r l y  v i s i b l e  from 

Highway 376 t o  t h e  e a s t .  Galena,  t e t r a h e d r i t e ,  s p h a l e r i t e ,  c h a l c o p y r i t e  a r e  

p r e s e n t  i n  t h e  v e i n  m a t e r i a l ,  and s c h e e l i t e  was s e e n  i n  one sample  from t h e  

upper dump o f  t h e  o l d  workings .  

A t  t h e  t i m e  of t h i s  v i s i t  (1981) ,  B r a z o s  I n d u s t r i e s  was o p e r a t i n g  a t  t h e  

V i c t o r i n e  s i t e .  They were mining underground a t  what t h e y  r e f e r  t o  as t h e  

Klondike Mine ( a c r o s s  t h e  canyon t o  t h e  w e s t  o f  t h e  o l d  V i c t o r i n e ) .  Ore was 

being h a u l e d  by t r u c k  t o  a  small c o n c e n t r a t i n g  p l a n t  a l o n g s i d e  S t a t e  Route 376 

i n  Sn~oky V a l 1  c y  . 

Evidence o f  r e c e n t  c l a i m  s t a k i n g  w a s  s e e n  i n  Broad Canyon, and numerous 

f l agged  l o c a t i o n s  marking geochemical  sample  s i t e s  were s c a t t e r e d  throughout  tile 

d i s t r i c t .  

O ther  t h a n  t h e  V i c t o r i n e ,  however, no p r o p e r t i e s  were  b e i n g  a c t i v e l y  

worked a t  t h e  t i m e  of  examina t ion .  
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LEWIS DISTRICT 

The Lewis d i s t r i c t ,  a l s o  known a s  t h e  Dean d i s t r i c t ,  i n c l u d e s  t h e  p o r t i o n  

of t h e  n o r t h e r n  Shoshone Range between Lewis and Horse  Canyons on t h e  nor thwes t  

f r o n t  o f  t h e  range.  Tile d i s t r i c t  i s  abou t  1 5  m i l e s  s o u t h  o f  B a t t l e  PIountain, 

Lander County i n  T29 and 30N, R45 and 46E. Vandenberg (1939) inc luded  t h e  

P i t t s b u r g  Mine a r e s  i n  t h e  Lewis d i s t r i c t ,  h u t  i t  i s  now u s u a l l y  included i n  

t h e  a d j o i n i n g  H i l l t o p  d i s t r i c t  t o  t h e  e a s t .  

S i l v e r  was d i s c o v e r e d  i n  Lewis Canyon i n  1867,  and starnp m i l l s  were b u i l t  

n e a r  t h e  mouth of Lewis Canyon t o  t r e a t  o r e s  from t h e  S t a r r  Grove and Eagle Mines. 

A na r row gauge r a i l w a y ,  t h e  B a t t l e  Mountain and Lewis Rai lway,  was b u i l t  from 

t h e  Nevada C e n t r a l  l i n e  i n  Reese  River  V a l l e y  t o  t h e  m i l l s  i n  1880 ( S t a g e r ,  1977).  

The r u i n s  of  t h e s e  m i l l s  and o f  t h e  r a i l r o a d  g r a d e s  can  s t i l l  be s e e n  i n  t h e  

lower  narrows of Lewis Canyon. The Dean and B e t t y  O'Neal Mines were d i scovered  

around 1880, and they  c o n t r i b u t e d  t o  p r o d u c t i o n  f o r  s e v e r a l  y e a r s  fo l lowing  1880. 

The B e t t y  O'Neal  developed as "Lhe l a r g e s t  p r o d u c e r  i n  t h e  d i s t r i c t ,  o p e r a t i n g  

between 1880-1882, and 1922-1929. 

E x t e n s i v e  e x p l o r a t i o n  h a s  t a k e n  p l a c e  i n  t h e  d i s t r i c t  o v e r  t h e  y e a r s  s i n c e  

p r o d u c t i o n  ceased ,  b u t  o n l y  minor  amounts o f  m e t a l  have been produced s i n c e  t h e  

B e t t y  OINeal  l a s t  o p e r a t e d .  E s t i m a t e d  t o t a l  p r o d u c t i o n  f o r  t h e  d i s t r i c t  i s  about  

$ 4  m i l l i o n  ( S t a g e r ,  1977) .  

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  Lewis d i s t r i c t  i s  

u n d e r l a i n  p r i n c i p a l l y  by s i l i c e o u s  and v o l c a n i c  a ssemblage  r o c k s  of  Ordovic ian 

and S i l u r i a n  age i n  a  complex a r r a y  of  t h r u s t  s l i c e s .  These  rocks  a r e  i n t r u d e d  

l o c a l l y  by T e r t i a r y  g r a n i t i c  r o c k s  and o v e r l a i n  i n  a  few p l a c e s  by s m a l l  p a t c h e s  

o f  T e r t i a r y  v o l c a n i c  r o c k s .  A s e r i e s  o f  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 a t  d i p  

s t e e p l y  nor t l iwest ,  c u t  tllc s c d i r n ~ n t a r y  r o c k s  a l o n g  t h e  nor thwes t  s i d e  of t h e  

range  ( S t e w a r t  and McKee, 1 9 7 7 ) .  



According t o  an  i n t e r p r e t a t i o n  by Wrucke and S i lbe rman  (1975) of t h e  geology i n  

t h e  n o r t h e r n  Shoshone Range around M t .  Lewis ,  a  c i r c u l a r  f a u l t  s t r u c t u r e  s o u t h e a s t  

of M t .  Lewis o u t l i n e s  a  d e e p l y  eroded c a u l d r o n .  T h i s  f a u l t  bounds P a l e o z o i c  and 

blesozoic s t r a t i f i e d  r o c k s  t h a t  foundered d u r i n g  v o l c a n i c  c o l l a p s e .  Within  t h e  

subs ided  mass,  b r e c c i a  p i p e s ,  p l u g s ,  and d i k e s ,  t o g e t h e r  wi th  remnants  o f  t u f f s  

and v o l c a n i c l a s t i c  d e p o s i t s  r e c o r d  a n  e p i s o d e  o f  Ol igocene volcanism.  The 

c o l l a p s e  s t r u c t u r e ,  named t h e  bit. Lewis C a u l d r o n ,  i s  one of  t h e  o l d e s t  T e r t i a r y  

v o l c a n i c  c e n t e r s  i n  Nevada (Wrucke and S i l b e r m a n ,  1975) .  Three  l a r g e  b r e c c i a  p i p e s  

and p l u g s ,  and s e v e r a l  s m a l l e r  b r e c c i a s ,  d i k e s  and v e i n l e t s  occupy t h e  c e n t r a l  

p o r t i o n  of  t h e  d e s c r i b e d  c a u l d r o n .  Some o f  t h e s e  a r e  a l t e r e d ,  and may be 

a s s o c i a t e d  w i t h  m i n e r a l i z a t i o n  w i t h i n  t h e  d i s t r i c t .  

The s i l v e r  b e a r i n g  d e p o s i t s  w i t h i n  t h e  Lewis  d i s t r i c t ,  i n  g e n e r a l ,  a r e  

l o c a l i z e d  i n  q u a r t z ,  c a l c i t e ,  and b a r i t e  v e i n s  a l o n g  f a u l t s  and s h e a r  zones i n  

t h i n  bedded l i m e s t o n e s  and s h a l e s  of t h e  O r d o v i c i a n  Valmy Format ion.  A t  t h e  B e t t y  

O'Neal Nine,  o r e b o d i e s  have been mined from v e i n s  a l o n g  s e v e r a l  s e t s  of  s t e e p  

f a u l t s .  '2 s e r i e s  o f  r l ~ y o l i t e  porphyry d i k e s  i n  t h e  mine a r e a  may be  a s s o c i a t e d  

w i t h  o r e  d e p o s i t i o n .  Average o r e  mined a t  t h e  B e t t y  O'Neal w a s  abou t  25 t o  30 

ounces of  s i l v e r  p e r  t o n .  Va lues  were c o n t a i n e d  i n  f r e i b e r g i t e ,  s t e p h a n i t e ,  

c e r a r g y r i t e ,  w i t h  some n a t i v e  s i l v e r ,  g a l e n a ,  c h a l c o p y r i t e ,  and s p h a l e r i t e  i n  

v e i n s  of  q u a r t z ,  c a l c i t e  and b a r i t e .  S t i b n i t e  was produced from one a r e a  w i t h i n  

t h e  mine,  bu t  i t  was mined by a  l e a s o r  l o n g  a f t e r  t h e  mine ceased s i l v e r  p r o d u c t i o n ,  

and t h e  e x a c t  l o c a t i o n  of t h e  antimony p r o d u c t i o n  i s  n o t  known. 

The Dean Mine (Cumberland) and t h e  p r o s p e c t s  i n  Horse Canyon a p p e a r  t o  be 

l o c a t e d  n e a r  t i le  p l u g s  and b r e c c i a  zones  d e s c r i b e d  by Wrucke and S i l b e r ~ n a n  (1975) ,  

and t h e  p r o s p e c t s  inWhiskey  Canyon a r e  i n  a n  a r e a  where v e i n s  mined on t h e  

a d j a c e n t  B e t t y  O'Nenl p r o p e r t y  p r o j e c t  t o  a n  i n t e r s e c t i o n  w i t h  a  t h r u s t  f a u l t .  

A t  t h e  t ime  o f  e x a m i n a t i o n ,  some e x p l o r a t i o n  d r i l l i n g  was i n  p r o g r e s s  i n  

t h e  d i s t r i c t ,  bu t  no mining a c t i v i t y  was n o t e d .  
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The Lone Mount'iin mining  d i s t r i c t  i s  l o c a t e d  on Lone Mounta in  i n  T20N, R51 E 

Eureka County,  a p p r o s i m a t e l y  18 m i l e s  w e s t  o f  Eureka .  A c c e s s i b i l i t y  t o  t h e  d i s t r i c t  

i s  f rom t h e  e a s t  s i d e  o f  t h e  moun ta in ,  n o r t h  from U .  S .  IIighway 50, a l o n g  good d i r t  

r o a d s .  The o n l y  workings  o f  t h e  d i s t r i c t  a r e  on t h e  n o r t h  s i d e  o f  t h e  mounta in .  

The f i r s t  c l a i m s  were  l o c a t e d  i n  1920.  High g r a d e  z i n c  c a r b o n a t e  o r e  was 

d i s c o v e r e d  by t h e  U.S. Sme l t ing  Company i n  1942  on t h e  Mounta in  V i c w  c l a i m s  ( R o b e r t s ,  

e t  a l . ,  1 9 6 7 ) ,  and t h e r e  was small and s p o r a d i c  p r o d u c t i o n  i n  t h e  d i s t r i c t  u n t i l  -- 

1964.  The re  have  been  a  few new r o a d s  added t h a t  a r e  n o t  shown on t h e  c u r r e n t  

t o p o g r a p h i c  maps, b u t  w i t h  t h e  e x c e p t i o n  o f  r e c e n t  minor  d r i l l i n g  and t r e n c h i n g  

t h e r e  h a s  been  no s i g n i f i c a n t  a c t i v i t y  s i n c e  t h e  1 9 6 0 ' s .  P r o d u c t i o n  f o r  t h e  

d i s t r i c t  shows a  d o l l a r  v a l u e  o f  a t  l e a s t  $750,000 from o v e r  2  m i l l i o n  t o n s  o f  

z i n c ,  1 1 3  m i l l i o n  t o n s  o f  l e a d ,  4000 ounces  o f  s i l v e r ,  and minor  coppe r  ( R o b e r t s ,  

e t  a l . ,  1 9 6 7 ) .  -- 

The Long Mounta in  is  a r e l a t i v e l y  undeformed h o m o c l i n a l  b l o c k  o f  n o r t h w e s t  

s t r i k i n g  au tochonrhous  P a l e o z o i c  c a r b o n a t e s  t h a t  i s  t h o u g h t  t o  be  a n  e r o s i o n a l  

window i n  t h e  R o b e r t s  Mountain l ' h r u s t  s h e e t  ( R o b e r t s ,  -- e t  -- a l . ,  1 9 6 7 ) .  On t h e  n o r t h ,  

e a s t ,  and s o u t h e a s t  o f  Lone Mountain a r e  o u t c r o p p i n g ~  o f  s h a l e s  and c h e r t s  of  t h e  

a l l o c h t h o n o u s  O r d o v i c i a n  V i n i n i  Forma t i o n .  I leformat ion o f  tile car1)on;ltc I)loclc i s  

l i m i t e d  t o  minor  f a u l t i n g  and t i l t i n g  o f  t h e  b l o c k  n o r t h e a s t  a p p r o x i m a t e l y  25-55' 

(Gronberg ,  1 9 6 7 ) .  The re  i s  minor  v e r t i c a l  f a u l t i n g .  The o r e  b o d i e s  a r e  l o c a l i z e d  

i n  b r e c c i a  zones  a t  the i n t e r s e c t i o n  o f  2  s e t s  o f  f a u l t s :  t h e  prominent  zone s t r i k e s  

n o r t h e a s t  and d i p s  s o u t l i e a s t  and t l ~ e  l e s s e r  zone s t r i k e s  n o r t h w e s t  and dips soutl l -  

west ( R o b e r t s ,  c t  a l .  , 1967) .  The o r e  i s  p r i n c i p a l l y  s p h a l e r i t e ,  g a l e n a ,  s rn i t : l~soni tc ,  

z i n c i t e  ( ? )  and h y d r o z i n c i t e  ( ? )  w i t h  o c c u r r e n c e s  o f  c e r r u s i t c  , r h o d o c l ~ r o s i t e ,  

a n g l e s i t e ,  and t r a c e  coppe r .  Gangue m i n e r a l s  a r e  b a r i t e ,  c a l c i t e ,  and i r o n  and  

manganese o x i d e s .  'I'lie o r e  o c c u r s  i n  pods and masses  and a s  cernc*nting m a t e r i a l  i n  

t h e  f a u l t  b r e c c i a .  



The Lone Mountain Nine and t h e  a d j a c e n t  Lone Mountain e x t e n s i o n  h a s  a t  

l e a s t  3 v e r t i c a l  and i n c l i n e d  s h a f t s  f o r  o v e r  1000 f e e t  of underground workings 

w i t h  su r rounding  s u r f a c e  workings i n  t h e  d o l o m i t e  o f  t h e  Devonian Devi l s  Ga te  

Limestone.  J a s p e r o i d  masses o u t c r o p  n e a r  t h e  mine workings.  
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McCOY DISTRICT 

The McCoy mining 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 e r n  f l a n k  o f  t h e  n o r t h e r n  

p a r t  of t h e  F i s h  Creek Range, approx imate ly  30 m i l e s  southwest  of B a t t l e  Mountain 

i n  Lander County, w i t h  mining a c t i v i t y  c o n f i n e d  t o  t h e  n o r t h e r n  p a r t  of T28N,R42E. 

Access t o  t h e  d i s t r i c t  i s  from t h e  wes t  a l o n g  good d i r t  roads  from Nevada 

Highway 8A. 

The McCoy mining d i s t r i c t  was formed i n  1914 when Joseph H. McCoy d i scovered  

go ld  i n  t h e  v i c i n i t y  o f  what is now known as t h e  I r o n  King Mine. No s i g n i f i c a n t  

a c t i v i t y  o c c u r r e d  u n t i l  1928 when h i g h  g r a d e  o r e  was d i scovered  a t  t h e  a d j o i n i n g  

Gold Dome Mine and McCoy s o l d  h i s  c l a i m s  t o  H. W. Boyer, who t h e n  l e a s e d  t h e  

c l a i m s  back t o  McCoy. By 1938,  however, p r o d u c t i o n  a t  t h e  mines had ceased and 

t h e  town of McCoy was d e s e r t e d .  I n t e r e s t  i n  t h e  d i s t r i c t  was r e v i v e d  i n  1941 

when h i g h  g r a d e  i r o n  o r e  d e p o s i t s  were d i s c o v e r e d  a t  t h e  Hancock and Uhalde- 

New World d e p o s i t s  i n  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 .  Mining a f t e r  World War 

I and up t o  t h e  p r e s e n t  h a s  been s p o r a d i c .  There  i s  c u r r e n t l y  ongoing s u r f a c e  

and s u b s u r f a c e  go ld  and copper  e x p l o r a t i o n  th roughout  t h e  d i s t r i c t .  T o t a l  

p r o d u c t i o n  f o r  t h e  d i s t r i c t  i n  gold  and i r o n  w i t h  minor amounts of l e a d ,  s i l v e r ,  

and copper  h a s  been l e s s  t h a n  $ 1  m i l l i o n ,  w i t h  t h e  d o l l a r  v a l u e  o f  i r o n  f a r  

exceeding t h a t  o f  go ld  (Schrader ,  1934; S t a g e r ,  1977) .  

The main p a r t  of t h e  McCoy d i s t r i c t  i s  i n  a  b a s i n  which opens  t o  t h e  e a s t ,  

i n  t h e  low r o l l i n g  h i l l s  o f  t h e  F i s h  Creek Mountains ,  t h e  s i t e  o f  an  e a r l y  Miocene 

volcano t h a t  produced t h e  F i s h  Creek Mountain T u f f .  These t u f f s  a r e  s e p a r a t e d  

from t h e  T r i a s s i c  Augusta Sequence by a n  a n g u l a r  unconformity (McRee, 1970) .  

The mine workings a r e  i n  c a r b o n a t e s  and q u a r t z i t e s  o f  t h e  Cane S p r i n g  and t h e  

Osobh Format ions .  These sed iments  were g e n t l y  f o l d e d  i n t o  a s o u t h  p lung ing  a n t i -  

c l i n e  (Ferguson,  H u l l e r ,  and Rober t s ,  1 9 5 1 ) ,  i n t r u d e d  by J u r a s s i c  t o  T e r t i a r y  

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

f low t u f f s .  The i n t r u s i v e  h a s  been a l t e r e d  t o  a , g r e e n i s h - g r e y  medium-grained 



g r a n i t o i d ,  s l i g h t l y  s p e c k l e d  w i t h  ferromagnesium m i n e r a l s ,  and s t a i n e d  wi th  

oxidizctf p y r i t e  and Iicmiltite. Tile t u f f s  a re  1oc ; l l ly  a1 t e r e d  t o  e p i d o t e  and 

n o n t r o n i t e .  The  i r o n  o r e s  a r e  r e p l a c e m e n t  and c o n t a c t  metamorphic d e p o s i t s  

(Schrader ,  1934) c o n s i s t i n g  o f  b a n d s ,  l e n s e s ,  and pods o f  m a g n e t i t e ,  h e m a t i t e ,  

and minor p y r i t e  which r e p l a c e d  d o l o m i t e  of  t h c  Osobb Format ion.  The o r e  r u n s  

approx imate ly  70% i r o n .  Cangue m i n e r a l s  i n c l u d e  d o l o m i t e ,  c a l c i t e ,  q u a r t z ,  

a p a t i t e ,  and a n d r n d i t e  ( S c h r a d e r ,  1934) .  

A t  t h e  Hancock Eline, i r o n  o r e  i s  mined from r e p l a c e d  d o l o m i t e  w i t h  a n  over-  

l y i n g  unconformable l a y e r  o f  n o n t r o n i t e  t h a t  is i n  t u r n  o v e r l a i n  by a s h f a l l  t u f f s  

and a l luv ium.  Within t h e  small open p i t  a r e  a  prominent set of  v e r t i c a l  f r a c-  

t u r e s  t r e n d i n g  N25W. F u r t h e r  n o r t h  i s  t h e  Uhalde-New World Mine c o v e r i n g  s e v e r a l  

a c r e s  o f  open p i t s .  T h i s  a r e a  was b e i n g  s t a k e d  when i t  was f i e l d  checked 

i n  November 1981. 

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

d e p o s i t s  t h a t  s t r i k e  n o r t h e a s t  and r u n  p a r a l l e l  wi th  t h e  a x i s  o f  t h e  range.  

The replacement  d e p o s i t s  a r e  i r r e g u l a r  and o c c u r  a l o n g  f a u l t s  and f r a c t u r e s  i n  

t h e  d i o r i t e  and l imes tone .  T h e r e  w e r e  no  observed v e i n s  o r  f i s s u r e s  a s s o c i a t e d  

w i t h  t h e  d e p o s i t s .  Thc o r e  m i n e r a l s  i n c l u d e  n a t i v e  g o l d ,  s i l v e r ,  c e r a r g y r i t e ,  

m ; l l a c l ~ i t c ,  a z u r i t e ,  eel-rusite, 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 .  The o r e  

bod ies  r ange  from s m a l l  pods t o  l a r g e  i r r e g u l a r  masses .  

Tile gangue i s  p r i l l c i p a l l y  a ~ u i x t u r e  of  s i l i c a  ( q u a r t z ,  o p a l ,  j a s p e r ) ,  i r o n  

o x i d e s ,  and c l a y  w i t h  some c a l c i t e ,  p y r i t e ,  e p i d o t e ,  and g a r n e t  (Schrader ,  

1934) .  T h e  q u a r t z ,  a s  d e s c r i b e d  by S c h r a d e r ,  is hydrous s i l i c a ,  and grouped 

i n t o  " o p a l i t c  o r e" ,  and " s i l i c e o u s  s i n t e r " .  A t  t h e  Gold Dome Mine, t h e  gangue 

i s  n s i l i c e o u s  mass of p a r t l y  a l t e r e d ,  r e p l a c e d  d i o r i t e .  

S c h r a d e r ' s  d e s c r i p t i o n  o f  t h e  g o l d  o r e s  and t h e i r  s e t t i n g  seem t o  d e s c r i b e  

a h o t- s p r i n g s  type gold  o c c u r r e n c c .  
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MT. IIOPE DISTRICT -- - 

Tlic Pit. Hope mining d i s t r i c t  is l o c a t e d  on t h e  s o u t h e a s t  s i d e  o f  i 4 t .  Mope 

i n  T2LN,R51 and 52E, 21 m i l e s  nor thwest  of Eureka.  Access t o  t l ~ c  a r e a  is  a l o n g  

good d i r t  r o a d s  west  of  Nevada Highway 20,  n o r t h  o f  U.S. Highway 50. 

Lead and z i n c  were  f i r s t  d i s c o v e r e d  i n  t h e  a r e a  i n  1870 by Basque sheep-  

h e r d e r s .  The main workings  a t  t h e  M t .  Hope Mine were opened by Thomas Wren i n  

1886 wi th  subsequent  s h a f t s  sunk i n  1890. No a d d i t i o n a l  a c t i v i t y  was r e c o r d e d  

u n t i l  1928 when t h e  U.S. S m e l t i n g ,  R e f i n i n g  and Mining Co. sank a d d i t i o n a l  

s h a f t s  and c r o s s c u t s  f o r  a t o t a l  o f  o v e r  8 ,000  f e e t  o f  underground workings.  

A f t e r  t h e  1943 f l o o d i n g  o f  t h e  mine,  t h e  Ca l l aghan  Pb-Zn Corp. l e a s e d  M t .  Hope 

from U n i v e r s a l  E x p l o r a t i o n  Co., a  s u b s i d i a r y  of  U.S. S t e e l  Corp., from 1943-1947 

and produced 250 t o n s  p e r  day  o f  z i n c  c o n c e n t r a t e ,  $10,000 p e r  month o f  cadmium, 

and f o r  each 50 t o n s  o f  c o n c e n t r a t e ,  120  ounces o f  s i l v e r  (Forsman, 1951).  Pro-  

d u c t i o n  ceased f o r  10  y e a r s  f o l l o w i n g  t h e  1947 f i r e  i n  t h e  power house ,  P h i l l i p s  

Petroleum d r i l l e d  t h e  a r e a  i n  1970-71, b u t  no development was i n d i c a t e d .  Exxon 

Minera l s  C o . ,  ;! d i v i s i o n  o f  Exxon Corp., began d r i l l i n g  a t  M t .  Hope i n  1978 and 

t h e  d i s c o v e r y  o f  a  molybdenum porphyry d e p o s i t  was announced by t h e m  i n  1981. 

Over 450 m i l l i o n  t o n s  of  o r e  w i t h  g r a d e s  r a n g i n g  between 0.13 t o  0.32% MoS2 have 

been r e p o r t e d .  As  o f  t h i s  d a t a  t h e r e  h a s  been no recorded  p r o d u c t i o n  from 

Exxon's  d i s c o v e r y .  The t o t a l  p r o d u c t i o n  of z i n c ,  Lcad, g o l d ,  s i l v e r ,  and copper  

from tlie d i s t r i c t  h a s  been  more t h a n  $1.3 m i l l i o n .  

S i t u a t e d  between t h e  s o u t h e r n  ends  o f  t h e  Rober t s  Mountains and t h e  Su lphur  

S p r i n g s  Range, P l t .  Hope,  a prominent  l o c a l  g e o g r a p h i c a l  landmark,  is  a  r h y o l i t e  

porphyry p l u g  which  i n t r u d e d  t h e  s i l i c e o u s  Ordov ic ian  V i n i n i  Formation.  The 

V i n i n i  Formation,  which l o c a l l y  forms t h e  upper  p l a t e  of  t h e  Rober t s  T h r u s t ,  

had been  c a r r i e d  o v e r  P a l e o z o i c  c a r b o n a t e s  by t h c  t h r u s t  f a u l t  and s u b s e q u e n t l y  

o v e r l a i n  by t h e  e l a s t i c  t r a n s i t i o n a l  sequence o f  t h e  Permian Garden Va l ley  

Formation.  O u t l i e r s  o f  Devonian Nevada Formation ,ou tc rop  on t h e  west  s i d e  o f  t h e  

[:- & 



d i s t r i c t .  Within  tile V i n i n i  Formation a r e  t l ~ r e e  d i s t i n c t  t h r u s t  p l a t e s ,  w i t h  

t h e  base  of  t h e  l o w e s t  p l a t e  b e i n g  t h e  R o b e r t s  Thrus t  (Walker,  1 9 6 2 ) .  Within  

each t h r u s t  p l a t e ,  t h e  beds  o f  t h e  V i n i n i  a r e  t i g h t l y  f o l d e d  on a  s m a l l  s c a l e .  

Wl~crc t h e  t h r u s t  p l a t e  i s  exposed,  i t  is marked 11y a  pronounced 30-40 f o o t  wide 

b r e c c i a  zone (hlerriam and Anderson,  1942) .  The P a l e o z o i c  r o c k s  have been 

f a u l t e d  and i n t r u d e d  by t h e  36 m.y. o l d  (Ol igoeenc)  r t i y o l i t e  porphyry o f  M t .  Hope 

(lJallLer, 1962,  Silbcrnlan and FlcKee, 1971) .  The exposed porphyry is a n  i r o n  

s t a i n e d ,  vuggy, f i n e  c r y s t a l l i n e ,  w h i t e  groundmass w i t h  smokey q u a r t z  and p a l e  

cream- colored s a n i d i n e  p h e n o c r y s t s  (Walker ,  1962,  M i s s a l l a t i ,  1973) .  

The e a r l i e r  Pb-Zn o r e  o c c u r r e n c e s  were  d i s s e m i n a t e d  s u l f i d e  d e p o s i t s ,  

bedded v e i n s  and rep lacement  s u l f i d e  d e p o s i t s ,  and a s  i r r e g u l a r  v e i n s  and r e p l a c e-  

ment s u l f i d e  d e p o s i t s ,  and a s  i r r e g u l a r  v e i n s  and replacement  s u l f i d e  d e p o s i t s .  

The o r e  zones  o n l y  occur  i n  w e l l  deve loped  s k a r n s  and 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 low a n g l e  t h r u s t  f a u l t s ,  h i g h  a n g l e  f i s s u r e s ,  f r a c t u r e s  and f a u l t  zones ,  

i r r e g c l a r  c o n t a c t  of  t h e  s e d i m e n t s  w i t h  t h e  i n t r u s i v e ,  and bedding p l a n e s ,  

( M i s s a l l a t i ,  1 9 7 3 ) .  The p r i n c i p a l  o r e  m i n e r a l s  i n c l u d e  marmnt i t e ,  s p i ~ a l e r i t e ,  

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

The gangue m i n e r a l s  i n c l u d e  c a l c i t e ,  g a r n e t ,  t r e m o l i t e ,  and d i o p s i t e .  The o r e  

m i n e r a l s  g r a d e  from low t o  h i g h  t e m p e r a t u r e  and t h e  s k a r n  assemblages  and o r e  

t e x t u r e s  s u g g e s t  a f o r m a t i o n a l  t e m p e r a t u r e  from 200'-600°C ( M i s s a l l a t i ,  1973) .  

The r e c e n t  a c t i v i t y  a t  t h e  M t .  Hope Mine p o s s i b l y  r e s u l t e d  from t h e  d a t a  

o b t a i n e d  f r o m d r i l l h o l e  #15,  d r i l l e d  by P h i l l i p s  Pet roleum i n  1970-71. The h o l e  

w a s  d r i  Lled througll  an  i g n i m b r i t e  u n i t  i n  t h e  s o u t h e a s t  c o r n e r  o f  a n  igneous  

complex. A t  t h e  1292- foot l e v e l  a  v e i n e d  r h y o l i t e  porphyry was encoun te red  and 

a t  t h e  1504- foot  l e v e l ,  n low g r a d e ,  b u t  c o n t i n u o u s  molybdenum-mineralized zone. 

T h i s  m i ~ ~ e r a l i z a t i o n  c o n t i n u e d  f o r  464 f e e t  t o  t h e  bottom o f  t h e  d r i l l  h o l e  a t  

1908 f e e t .  The z o n a l  p a t t e r n  of m i n e r a l i z a t i o n  i n  t h e  ve ined  porphyry was z i n c ,  

a t  t h e  t o p ,  c o p p c r ,  i n  t h e  midd le ,  and a t  d e p t h ,  molybdenum ( M i s s a l l a t i ,  1973) .  



Based on t h e i r  d r i l l i n g  and mapping,  Exxon g e o l o g i s t s  d e s c r i b e  f i v e  p u l s e s  

o f  i n t r u s i v e  a c t i v i t y  a t  Mount Hope. The molybdenum zone t h a t  has  been d e f i n e d  

by d r i l l i n g  h a s  t h e  form of  two o v e r l a p p i n g  i n v e r t e d  t e a c u p s .  Each teacup would 

r e p r e s e n t  a molybdenum r i c h  h a l o  a round  a c e n t r a l  i n t r u s i v e  porphyry mass. I n  

tlic a rea  of o v e r l a p ,  thc Lwo rnolyl>dcnum h a l o s  form a zone o f  e n r i c h e d  v a l u e s  which 

may d e f i n e  a n  orcbody.  
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NEW PASS DISTRICT -- 

T h e  New P a s s  mining d i s t r i c t  is Located i n  T s .  20 and 21N, R s .  40 and 4lE 

and because  of t h e  re la ignment  of  C h u r c h i l l  and Lander  C o u n t i e s ,  t h e  boundary 

p a s s e s  th rough  t h e  middle of t h e  d i s t r i c t .  The d i s t r i c t  i s  a c c e s s i b l e  from t h e  

s o u t h e a s t  from U.S. Highway 50 a l o n g  good d i r t  r o a d s .  

The d i s t r i c t  was o r g a n i z e d  i n  t h e  1 8 6 0 ' s  when g o l d  was d i scovered  by m i n e r s  

from Aus t in .  P e r i o d s  of  a c t i v i t y  up t o  t h e  p r e s e n t  have  been s p o r a d i c  w i t h  abou t  

35,000 t o n s  of  o r e  produced a t  a l i t t l e  l e s s  t h a n  1 ounce of go ld  and s i l v e r  p e r  

t o n .  Manganese was d i s c o v e r e d  i n  1918 and 5,000 t o n s ,  va lued  a t  more than  $100,000 

were produced from 1940-1953 a t  30% manganese ( S t a g e r ,  1977) .  

The d i s t r i c t  i s  made up of  L a t e  P a l e o z o i c  and E a r l y  Mesozoic s i l i c e o u s  and 

v o l c a n i c  c l a s t i c s  of  t h e  t r a n s i t i o n a l  sequence  above t h e  Rober t s  Mountain T h r u s t  

P l a t e  t h a t  a r e  conformably d e p o s i t e d  w i t h  some low a n g l e  t h r u s t  f a u l t i n g .  The 

beds  a r e  g e n e r a l l y  n o r t h  s t r i k i i l ~  wi th  an i s o c l i n a l  west  d i p .  T e r t i a r y  ash- flow 

t u f f s  o v e r l a y  t l ~ c  d i s t r i c t  i n  a l l  but  t h e  wes te rn  p a r t .  Subsequent f a u l t i n g  pro-  

duced g e n t l y  e a s t  d i p p i n g  f a u l t  b l o c k s  ( S t a g e r ,  1 9 7 7 ) .  The gold  and manganese 

o r e  o c c u r s  a long  o r  n e a r  f a u l t s  t h a t  c u t  t h e  r o c k s  o f  t h e  T r i a s s i c  Haval lah  

Sequence,  implying t h e  d i s t r i c t ' s  m i n e r a l i z a t i o n  i s  p o s t- T r i a s s i c .  Supergene 

copper  m i n e r a l s  c o a t  f r a c t u r e s  and f a u l t  s u r f a c e s .  Gabbros have been encoun te red  

a t  d e p t h  i n  t h e  Thomas W. Mine and  o u t c r o p p i n g  a t  some of  t h e  minor workings 

n o r t h  of tile New ]'ass Plinc. Most of t h e  workings  f o l l o w  s u l f i d e  b e a r i n g  q u a r t z  

v e i n s .  

The major  go ld  p roducer  i n  t h e  d i s t r i c t  i s  t h e  New P a s s  Mine w i t h  7 p a t e n t e d  

and 20 unpa ten ted  c l a i m s ,  c u r r e n t l y  owned by Don Jung .  The mine h a s  been producing 

s i n c e  t h e  1 8 8 0 ' s  and i s  c u r r e n t l y  b e i n g  l e a s e d  by a  Candian mining company which 

i s  i n  t l ~ c  p r o c e s s  of e s p l o r a t o r y  d r i l l i n g  and t r e n c h i n g .  The mine s i t e  is 

covered w i t h  numerous s h a f t s  and t u n n e l s ,  t h e  d e e p e s t  b e i n g  t h e  Thomas IsJ, a t  550 



f e e t .  There  a r e  s e v e r a l  m i l e s  o f  underground workings .  A t  t h i s  mine,  f r e e  

g o l d  o c c u r s  i n  s t e e p l y  d i p p i n g  banded q u a r t z  v e i n s  i n  gouge zones .  The v e i n s  

are from 6 i n c h e s  t o  6 Eeet  w i d e ,  a v e r a g i n g  2-4 f e e t .  The go ld  r u n s  a Au:Ag 

r a t i o n  o f  1:l and produces  up t o  10  ounces  p e r  ton .  A t  t h e  240 f o o t  l e v e l  of  

t h e  Thomas W s h a f t ,  s u l f i d e s  ( p y r i t e  s p r a y s  and g a l e n a  pods) o c c u r  i n  b r e c c i a t e d  

v e i n s .  A t  t h e  490 f o o t  l e v e l ,  a c r o s s c u t  was r u n  due east th rough  gabbro.  On 

t h e  w e s t  s i d e  were t h e  t h i n l y  bedded s h a l e s  and  l i m e s t o n e s  of tlie T r i a s s i c  F a v r e t  

Format ion.  Quartz i s  a  gangue m i n e r a l  and o r e  m i n e r a l s  i n c l u d e  g o l d ,  a r g e n t i f e r o u s  

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

a z u r i t e ,  and m a l a c h i t e  ( L i n c o l n ,  1923) .  Most o f  t h e  o r e  i s  o x i d i z e d .  

Smal l  d e p o s i t s  o f  manganese o c c u r  a t  s c a t t e r e d  l o c a l i t i e s  w i t h i n  t h e  New 

P a s s  d i s t r i c t .  A t  t h e s e  d e p o s i t s ,  c r y s t a l l i n e  p y r o l u s i t e  and wad o c c u r s  p a r a l l e l  

t o  t h e  n o r t h e a s t  s t r i k i n g  i n t e r b e d d e d  c h e r t  and s h a l e  of  t h e  Hava l l ah  sequence 

w i t h  l o c a l  c o n c e n t r a t i o n s  a l o n g  f a u l t s  and f r a c t u r e s .  C r y s t a l l i n e  p y r o l u s i t e  i s  

adso d i s s e m i n a t e d  th roughout  t h e  a d j a c e n t  c o u n t r y  rock.  The d e p o s i t s  a r e  p robab ly  

t h e  r e s u l t  of  o x i d a t i o n  of p r imary  manganese c a r b o n a t e s  which were d e p o s i t e d  by 

hydrothermal  s o l u t i o n s ,  and l a t e r  c o n c e n t r a t e d  d u r i n g  t h e  w e a t h e r i n g  p r o c e s s  

( S t a g e r ,  1977) .  There  i s  minor  l i m o n i t e  s t a i n i n g  and q u a r t z  i s  a  gangue m i n e r a l .  

Tllere 11as been no a c t i v i t y  i n  t h e s e  a r e a s  s i n c e  1954. 
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NORTHUPIBERLAND D I  STR 1 CT 

The Northumberland d i s t r i c t  covers  t h a t  p o r t i o n  of t h e  n o r t h e r n  Toquima Range 

which e x t e n d s  from Northumberland Canyon n o r t h  t o  t h e  g e n e r a l  v i c i n i t y  of  t h e  

Lander-Nye c o u n t y  l i n e .  A l l  o f  t h e  d i s t r i c t  i s  w i t h i n  t h e  Toiyabe N a t i o n a l  F o r e s t .  

Most of t h e  m i n e r a l  o c c u r r c n c e s  a r c  l o c a t e d  a l o n g  Ihst and West Northi~mber land 

Canyons, and t h e  Northuniberland Gold PIine i s  a t  t h e  p a s s  where both canyons meet 

a t  t h e  range  c r e s t .  B a r i t e  o c c u r r e n c e s  a r e  b e i n g  mined i n  bo th  canyons ,  but  t h e  

m a j o r d e p o s i t s  a r e  n e a r  t h e  mouth of E a s t  Northumberland Canyon. Smal l  copper ,  g o l d ,  

and t u r q u o i s e  p r o s p e c t s  o c c u r  i n  t h e  a r e a  s u r r o u n d i n g  t h e  C l i p p e r  Gap p l u t o n  n o r t h-  

west  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 ,  and uranium h a s  been r e p o r t e d  i n  a l t e r e d  

t u f f s  i n  Willow Canyon, n o r t h  of West Northumberland Canyon. T o t a l  p r o d u c t i o n  o f  

t h e  d i s t r i c t ,  t h rough  1962, i s  g iven  a s  a b o u t  $1.2  m i l l i o n  (Kleinhampl,  i n  p r e s s ) .  

Cons ide rab le  b a r i t e  h a s  hecn produced s i n c e  t h e n ,  however, and t h e  Cyprus Gold Mine 

i s  p r e s e n t l y  o p e r a t i n g  and w i l l  c o n t r i b u t e  s i g n i f i c a n t l y  t o  p r o d u c t i o n  from t h e  

d i s t r i c t .  

S i l v e r  was d i s c o v e r e d  i n  t h e  d i s t r i c t  i n  1866 ,  and o r e s  f rom t h e  Monitor 

and Blue B e l l  Mines were  t r e a t e d  a t  a  10- stamp m i l l  l o c a t e d  a t  a s p r i n g  i n  West 

Northumberland Canyon ( K r a l ,  1951) .  S t o n e  r u i n s  mark t h e  s i t e  of  t h e  o l d  m i l l  i n  

t h e  canyon and more s t o n e  f o u n d a t i o n s  c a n  b e  s e e n  a t  t h e  s i t e  of  t h e  o r i g i n a l  mine 

camp j u s t  e a s t  o f  t h e  summit a t  Northumberland P a s s .  The s i l v e r  mining a c t i v i t y  

w a s i n t e l m i t t e n t ,  and r ~ p p n r e n t l y  s topped abou t  1891.  Cold was d i s c o v c r e d  s l i g h t l y  

c a s t  of  tlle o l d  s i l v e r  p r o s p e c t s  in 1936,  and by 1.939 t h e  Northumberland Elining 

Company was i n  o p e r a t i o n .  Gold mining c o n t i n u e d  u n t i l  1942 when o p e r a t i o n s  ceased  

due t o  t h e  war t i r r~c  c l o s u r e  o r d e r .  Gold e x p l o r a t i o n  resumed i n  t h e  l a t e  1 9 6 0 1 s ,  and 

i n  1981,  mining began on low-grade g o l d  o r e  deve loped  i n  t h e  a r e a  of  t h e  o l d  mines.  

B a r i t e  was d i s c o v e r e d  i n  t h e  l a t e  1 9 6 0 1 s ,  and s i g n i f i c a n t  p r o d u c t i o n  of  t h i s  

m a t e r i a l  c o n t i n u e s  irom s e v e r a l  d e p o s i t s .  



According t o  Kleinharnpl, P a l e o z o i c  s t r a t a  and Mesozoic p l u t o n s  u n d e r l i e  

about  two- th i rds  o f  t h e  d i s t r i c t ,  and T e r t i a r y  v o l c a n i c  and sed imenta ry  rocks  

u n d e r l i e  t h e  remainder .  The P a l e o z o i c  r o c k s  have been c u t  and moved a long  

t h r u s t  f a u l t s ,  and segments of  e a s t e r n  f a c l e s  ca rbona te  r o c k s ,  t r a n s i t i o n  f a c i n g  

c a r b o n a t e s  and s i l i c e o u s  r o c k s ,  and w e s t e r n  f a c i e s  d e t r i t a l  and v o l c a n i c  r o c k s  

a r e  p r e s e n t  i n  t h e  d i s t r i c t .  

The l a r g e s t  p l u t o n i c  body i n  t h e  d i s t r i c t ,  C l ipper  Gap p l u t o n ,  l i e s  n o r t h  

of West Northumberland Canyon. S e v e r a l  s m a l l  i n t r u s i v e s ,  r a n g i n g  from g r a n i t e  t o  

q u a r t z  d i o r i t e  i n  compos i t ion ,  c r o p  o u t  i n  t h e  h e a r t  of t h e  d i s t r i c t .  These s m a l l e r  

i n t r u s i v e s  a r e  su r rounded  by a we l l- deve loped  metamorphic a u r e o l e  (Kleinhampl, i n  

p r e s s ) .  

Ol igocene and Miocene welded t u f f s  and t u f f a c e o u s  s e d i m e n t s  l i e  d i s c o r d a n t l y  

on t h e  o l d e r  r o c k s ,  and megabrecc ia  u n i t s  a r e  exposed w e s t  o f  Northumberland P a s s  

and  norch  of West Northumbcrland Canyon. These fo rmat ion  a r e  r e l a t e d  t o  a  l a r g e  

c o l l a p s e d  c a l d e r a ,  t h e  Northumberland C a l d e r a ,  which o c c u p i e s  t h e  n o r t h- c e n t r a l  

p a r t  of  t h e  Toquima Range. 

The e a r l y  mined s i l v e r  o r e s  a t  Northumberland were i n  v e i n s  which were i n  

p l u t o n i c  r o c k s .  The o r e s  c o n t a i n e d  ruby  s i l v e r  and c e r a r g y r i t e  w i t h  some m a l a c h i t e  

and a z u r i t e  (Raymond, 1869) .  The Northumberland Gold Mines i s  a  d i s semina ted  

d e p o s i t  w l ~ i c h  o c c u r s  p r i m a r i l y  i n  s i l i c i f i e d ,  a r g i l l a c e o u s  and carbonaceous l ime-  

s t o n e  of  t h e  Ordov ic ian  Pogonip group.  S i l i c i f i e d  hor izons  o f  t h e  Pogonip have been 

e x t e n s i v e l y  f r a c t u r e d .  Economic g o l d  m i n e r a l i z a t i o n  o c c u r s  i n  m i c r o f r a c t u r e  f i l l i n g s  

o f  qu;lr tz and b a r i t e  w i t h i n  t h e  s i l i c i f  i e d  h o r i z o n s  ( G o l d s t e i n ,  1973) .  'The s i l ic i-  

f i e d ,  m i n e r a l i z e d  zones a r e  g e n e r a l l y  a s s o c i a t e d  w i t h  t h e  marg ins  of  a  monzonite 

i n t r u s i v e  ( K r a l ,  1951) .  

B a r i t e  cements s i l i c i f i e d  b r e c c i a  i n  t h e  v i c i n i t y  of  t h e  g o l d  mines ,  and t h e  

e a r l i e s t - e x p l o r e d  b a r i t e  o c c u r r e n c e s  were  i n  t h e  g o l d- s i l v e r  p a r t  of  t h e  d i s t r i c t .  

The major b a r i t e  r e s e r v e s ,  however,  o c c u r  a s  t h i c k  s e c t i o n s  of  bedded b a r i t e  n e a r  

t h e  rnoutll of E a s t  Northumberland Canyon. 



O u t s i d e  of t h e  c e n t r a l  Northumberland d i s t r i c t  i n  Northumberland Canyon, 

o n l y  l i m i t e d  mining a c t i v i t y  h a s  o c c u r r e d .  Smal l  q u a r t z  v e i n  occur rences  of 

g o l d - s i l v e r  b e a r i n g  p y r i t e - c h a l c o p y r i t e  were p r o s p e c t e d  i n  t h e  C l i p p e r  Gap a r e a ,  

and s m a l l  t u r q u o i s e  showings were  p r o s p e c t e d  s o u t h  o f  P e t e ' s  Canyon. A t  t h e  

R i f l e  p r o s p e c t ,  i n  Willow Canyon, t h e  uranium m i n e r a l ,  c o f f i n i t e ,  h a s  been 

r e p o r t e d  from s p r i n g  d e p o s i t s .  

P r c s e n t  a c t i v i t y  i n  t h e  d i s t r i c t  is  c e n t e r e d  a t  t h e  d i s semina ted  gold and 

b a r i t e  p r o p e r t i e s .  Cyprus Mines i s  min ing  t h e  g o l d  p r o p e r t y  and is  p r o c e s s i n g  t h e  

o r e  a t  a l e a c h  f a c i l i t y  l o c a t e d  i n  Smoky V a l l e y .  

B a r i t e  mining i s  i n  p r o g r e s s  a t  l o c a t i o n s  i n  b o t h  E a s t  and West Northumberland 

Canyons. 

Large a r e a s  of t h e  Northumberland C a l d e r a  a r e  c la imed  by Noranda Mines, and 

they  have done some d r i l l i n g  f o r  uranium on t h e i r  c l a i m  b lock .  No a c t i v i t y  was 

n o t e d ,  however, i n  l a t e  1981. 
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RAVENSWOOD DISTKICT 

The Ravenswood d i s t r i c t ,  which i n c l u d e s  what was once t h e  Shoshone d i s t r i c t ,  

l i e s  west  of t h e  Rcese R i v e r  abou t  25 m i l e s  nor thwes t  of  Aus t in  i n  t h e  Shoshone 

Mountains.  

S i lve r- lead- copper- bear ing  q u a r t z  v e i n s  were d i s c o v e r e d  sou thwes t  of  

Ravenswood Peak i n  1863, and t h e  d i s t r i c t  w a s  o r g a n i z e d  t h e  same y e a r ,  one o f  

t h e  e a r l i e s t  d i s t r i c t s  t o  be  o r g a n i z e d  i n  Lander County. The e a r l y  a c t i v i t y  was 

s h o r t- l i v e d  w i t h  l i t t l e  p r o d u c t i o n  r e s u l t i n g  from i t .  Some a c t i v i t y  i s  r e p o r t e d  

f o r  t h e  p e r i o d  1906-1907, and t h e  Rast Mine produced a  s m a l l  q u a n t i t y  of  o r e  i n  

1924. Uranium p r o s p e c t i n g  a c t i v i t y w a s r e p o r t e d  i n  t h e  n o r t h e a s t  c o r n e r  of  t h e  

d i s t r i c t  i n  1954-55 ( S t a g e r ,  1977) .  Tungsten-molybdenum m i n e r a l i z a t i o n  was 

d i s c o v e r e d  j u s t  s o u t h  o f  t h e  o l d  s i l v e r  p r o p e r t i e s  i n  t h e  1 9 6 0 1 s ,  and e x t e n s i v e  

e x p l o r a t i o n  was done i n  t h e  Reward Claim a r e a  by s e v e r a l  companies d u r i n g  t h e  

1 9 7 0 ' s .  The a r e a  a l s o  r e c e i v e d  a t t e n t i o n  f o r  d i s s e m i n a t e d  go ld  f o l l o w i n g  

p u b l i c a t i o n  of  U.S.G.S. C i r c u l a r  563 i n  1968.  T h i s  c i r c u l a r  d e s c r i b e d  o u t c r o p s  of  

R o b e r t s  Mountain Format ion ,  h o s t  r o c k s  f o r  d i s s e m i n a t e d  go ld  a t  o t h e r  l o c a l i t i e s  

i n  n c r t l ~ c r n  Nev;lda, t o  be  p r e s e n t  i n  t h e  l&venswood a r e a .  I n t e n s e  p r o s p e c t i n g  

r e s u l t e d  and s e v e r a l  m i n e r a l i z e d  a r e a s  were d i s c o v e r e d .  None o f  t h e s e  have 

deve loped  beyond t h e  p r o s p e c t  s t a g e ,  b u t  e x p l o r a t i o n  is c o n t i n u i n g  on some 

p r o p e r t i e s .  B a r i t e  h a s  been mined f rom one o c c u r r e n c e  i n  t h e  s o u t h e r n  part: o f  

tile d i s t r i c t ,  and s m a l l  t u r q u o i s e  p r o s p e c t s  a r e  mentioned s o u t h  of  t h e  Reward 

a r e a .  P r o d u c t i o n  from t h e  d i s t r i c t  t h r o u g h  1969 i s  e s t i m a t e d  a t  l e s s  than  $10,000 

( S t x g e r ,  1977) .  

The Ravenswood d i s t r i c t  i s  l o c a t e d  i n  what i s  d e s c r i b e d  by S t e w a r t  and McKee 

(1968) CIS t h e  Ravenswood window, where Cambrian, Ordov ic ian  and S i l u r i a n  q u a r t z i t e  

l i m e s t o n e s  and s h a l e  a r e  exposed i n  t h e  lower  p l a t e  of  t h e  R o b e r t ' s  Mountain 

T h r u s t ,  and nea rby ,  Ordov ic ian  and S i l u r i a n  c h e r t ,  s h a l e ,  s a n d s t o n e ,  and q u a r t z i t e ,  

a r c  expo:;ed i l l  tlie t i p p e r  p l a t e .  The R o b e r t s  Mottntains Formation c r o p s  o u t  i n  



two s m a l l  a r e a s  i n  t h e  n o r t h e r n  p a r t  o f  t h e  window and i n  a  f a i r l y  l a r g e  a r e a  

d i r e c t l y  below t h e  Rober t s  Mountains T h r u s t  i n  t h e  s o u t h e r n  p a r t  o f  t h e  window. 

The s t r a t a  o f  t h e  lower p l a t e  have been i n t r u d e d  by a p o r p h y r i t i c  q u a r t z  monzonite 

t h a t  c r o p s  o u t  o v e r  an  a r e a  o f  abou t  2 s q u a r e  m i l e s  i n  t h e  c e n t r a l  p a r t  o f  t h e  

window. T e r t i a r y  welded t u f f s  cap much of tlie h i g h e r  p o r t i o n  of t h e  a r e a  

(S tewar t  aud McKec, 1968) .  Tltc d e p o s i t s  i n  t h e  o l d  p a r t  of t t ~ e  Rnvenswood d i s-  

t r i c t ,  i n  tlic n o r t h e r n  p a r t  of tlie window, c o n s i s t  of s m a l l  l c n s l i k e  q u a r t z  v e i n s  

t h a t  a r e  predominant ly  i n  s h a l e ,  q u a r t z i t e  and s h a l e  o f  e a r l y  Cambrian age .  The 

d e p o s i t s ,  a c c o r d i n g  t o  H i l l  ( 1 9 1 6 ) , c o n t a i n  c h a l c o p y r i t e ,  g a l e n a ,  and t e t r a h e d r i t e ,  

a l l  s a i d  t o  c a r r y  s i l v e r  and a  l i t t l e  g o l d .  

The uranium p r o s p e c t s  i n  t h e  n o r t h e a s t  p a r t  of t h e  d i s t r i c t  cover  d issemina-  

t i o n s  o f  a n  u n i d e n t i f i e d  r a d i o a c t i v e  m i n e r a l  which o c c u r s  a l o n g  t h e  mudstone 
i 

l a y e r s  a d j a c e n t  t o  f r a c t u r e s  c u t t i n g  t u f f a c e o u s  l a k e  beds of Miocene and P l i o c e n e  

age ( S t a g e r ,  1 9 7 7 ) .  

A t  t h e  Reward t u n g s t e n  a r e a ,  s c h e e l i t e  o c c u r s  a s  d i s s e m i n a t i o n s  and t h i n  

f r a c t u r e  c o a t i n g s  i n  a s i l i c a t e d  l i m e s t o n e  h o r i z o n ,  probably  o f  Cambrian age .  

Ex tens ive  t r e n c h i n g  a t  t h e  Reward h a s  exposed a l a r g e  a r e a  of m i n e r a l i z a t i o n ,  

but i t  i s  of low grade .  The s c h e e l i t e  a p p e a r s  t o  b e  conf ined  t o  one major  l ime-  

s t o n e  hor izon  which has been complexly f o l d e d ,  t h i s  h o r i z o n  a p p e a r s  t o  be 

r e p e a t e d  i n  s e v e r a l  exposed benches .  The h o s t  rocks  a r e  s i l i c a t e d ,  bu t  do n o t  

c o n t a i n  t y p i c a l  d a r k - s i l i c a t e  s k a r n  m i n e r a l s .  No i n t r u s i v e  c o n t a c t  i s  exposed 

a t  Reward, bu t  i n t r u s i v e s  a r e  mapped t o  t h e  southwest .  Samples of s i l i c a t e d ,  

K- feldspar  r i c h  rock  have been s e e n  from t h i s  same g e n e r a l  a r e a ,  and i t  i s  

p o s s i b l e  t h a t  some of t h e  most r c c e n t  e x p l o r a t i o n  n e a r  Reward 113s been f o r  

molybdenum. 

Disseminated gold  e x p l o r a t i o n  has  been 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  p a r t  

of t h e  d i s t r i c t ,  e x t e n d i n g  s o u t h  a l o n g  t h e  e a s t e r n  f r o n t  of t h e  Shoshone Range 

from tlic Reward n rcn  t o  t h e  Tcmpo Claim (Plaloy Mine) a r e a .  A t  Tcmpo, anomalous 



Formation which h a s  been s l i g h t l y  a l t e r e d  (bleacl ied,  s i l i c a t e d )  and c u t  i n  one  

a r e a  by b a r i t e  v e i n i n g .  

No a c t i v i t y  was noted i n  t h e  d i s t r i c t :  a t  t h e  t i m e  of examinat ion,  b u t  r o a d s  

a r e  mclintained, and t l ~ e r e  was evit lence of c u r r e n t  a ssessment  work on v a r i o u s  

c l a i m  b locks .  
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REESE RIVER DISTRICT -- 

The Reese  R i v e r  ( A u s t i n ,  Amador, Yankee B lade )  min ing  d i s t r i c t  i s  l o c a t e d  

n o r t h  and s o u t h  o f  A u s t i n ,  i n  t l l c  c e n t r a l .  p a r t  o f  t h e  north-northwest t r e n d i n g  

Toiyabe  Range. Access  t o  t h e  d i s t r i c t  is a l o n g  good paved and d i r t  r o a d s  n o r t h  

and s o u t h  from U.S. Highway 5 0 ,  which  b i s e c t s  t h e  d i s t r i c t .  The Reese R i v e r  

c l i s t r i c t  i s  a d j o i n e d  on t h e  s o u t h e a s t  by t h e  B i r c h  Creek  d i s t r i c t , o n  t h e  s o u t h-  

w e s t  by t h e  Big Creek  d i s t r i c t ,  and  on t h e  n o r t h w e s t  by t h e  Skookum d i s t r i c t .  

The d i s t r i c t  o r i g i n a l l y  measured  75 m i l e s  l o n g  and 20 m i l e s  w ide ,  b u t  was e v e n t u-  

a l l y  r educed  t o  a n  area e i g h t  m i l e s  l o n g  a n d  one  m i l e  w ide  (Vandenberg,  1938: 

S t a g e r ,  1 9 7 7 ) .  

The Reese  R i v e r  min ing  d i s t r i c t  was f o r m a l l y  o r g a n i z e d  i n  J u l y  1 8 6 2 , f o l l o w i n g  

Wi l l i am T a l c o t t ' s  d i s c o v e r y  o f  s i l v e r  o r e  i n  Pony Canyon i n  May o f  t h a t  y e a r  

( H i l l ,  1910 ,  Vande rbe rg ,  1 9 3 8 ) .  A r u s h  e n s u e d  and t h e  town o f  A u s t i n  was e s t a b -  

l i s h e d .  By l a t e  1863 ,  Lander  County had  been  s e p a r a t e d  from Humboldt and 

C l ~ u r c h i  11 C o u n t i e s  an(! the  s e a t  moved f rom J a c o b s v i l l e  t o  A u s t i n .  The EIanhat r a n  

S i  l.vclr ) l i n i n g  Cc7ml):iny c . o n s o l i d ; ~ ~ c d  most o f  t l ic  m i n c s  I,y 1865 and 1,ccarne t h e  ma jo r  

p r o d u c e r  i n  t h e  d i s t r i c t .  By t h e  t i m e  i t  s h u t  down i t s  m i l l  i n  1 8 8 7 ,  t h e  company 

produced more t h a n  $19 m i l l i o n  f rom 1 0 0 , 0 0 0  t o n s  o f  s i l v e r  o r e .  A f t e r  1887 o n l y  

mirlor l c r ~ s i n g  o p e r a t i o n s  w i t h  s p o r a d i c  a c t i v i t y  c o n t i n u e d  i n  t h e  d i s t r i c t  u n t i l  

r e c e n t l y  when t h c  i n c r c a s e  i n  g o l d  asid s i l v e r  p r i c e s  made mining  v e n t u r e s  

econo in ica l ly  f e a s i b l e .  The g r e a t e s t  p r o d u c t i o n  i n  t h e  d i s t r i c t  came from a b o u t  

a  h a l f  a  m i l e  s q u a r e  a r e a  on Lande r  W i l l .  T h e r e  a r e  no a c c u r a t e  p r o d u c t i o n  

r e c o r d s  a v a i l a b l e  p r i o r  t o  1903 ,  however ,  e s t i m a t e s  p l a c e  t h e  p r o d u c t i o n  v a l u e  o f  

t h e  d i s t r i c t  a t  a p p r o x i m a t e l y  $26 m i l l i o n  ( S t a g e r ,  1977) .  A f t e r  1 9 0 3  t h e r e  h a s  

been l e s s  t h a n  $500,000 produced i n  t h e  d i s t r i c t .  The p r i n c i p l e  o r e  produced was 

s i l v e r  w i t h  minor amounts  o f  g o l d ,  c o p p e r ,  l e a d ,  an t imony and z i n c .  T u r q u o i s e  

was d i s c o v e r e d  i n  1930  a b o u t  1 0  111 i l c>s  n o r t h e a s t  of A u s t i n  but  produced l e s s  t h a n  

$50 ,000  ( S t a g e r ,  1 9 7 7 ) .  T h e r e  h a s  been  r e c e n t  s u r f a c e  and s u b s u r f a c e  e x p l o r a t i o n  



throughout  t h e  d i s t r i c t ,  though n o t  ns e x t e n s i v e  a s  i n  o t h e r  a r e a s  of  t h e  

Eureka-Shoshone P r o j e c t  a r e a .  

The d i s t r i c t  i s  l o c a t e d  around a  J u r a s s i c  q u a r t z  m o n z o n i t e / g r a n o d i o r i t e  

p l u t o n  d a t e d  a t  156*6 m i l l i o n  y e a r s  (Krueger  and S c h i l l i n g ,  1971) .  The p l u t o n  

i n t r u d e s  s i l i c e o u s  sed iments  of  t h e  O r d o v i c i a n  Valmy Format ion t h a t  have been 

d i s p l a c e d  f r o m t h e  west  t o  t l ~ c  e a s t  by t h e  R o b e r t s  Thrus t  F a u l t .  The p l u t o n  h a s  

been c u t  w i t h  numerous n o r t h  t r e n d i n g  lamphophyr ic  and a p l i t e  d i k e s  which have 

been a l t e r e d  t o  s e r i c i t e  and c h l o r i t e .  Smal l  p a t c h e s  of  T e r t i a r y  v o l c a n i c s  

l o c a l l y  c o v e r  t h e  sed imenta ry  and g r a n i t i c  r o c k s  w i t h  a s h  f a l l  t u f f s  and v e s i c u l a r  

a n d e s i t i c  f lows .  S i l v e r  m i n e r a l i z a t i o n  i n  t h e  Aus t in  mines o c c u r s  i n  a  network 

o f  narrow, p a r a l l e l ,  n o r t h w e s t  s t r i k i n g ,  n o r t h e a s t  d i p p i n g  q u a r t z  v e i n s  which 

f i l l  j o i n t s ,  f r a c t u r e s  and f i s s u r e s  i n  the i n t r u s i v e  and su r round ing  sed iments .  

The q u a r t z  v e i n s  r ange  from i n c h e s  t o  o v e r  f i v e  f e e t  and can b e  fo l lowed  under-  

ground f o r  thousands  of  f e e t .  The o r e  m i n e r a l s  i n c l u d e  c h l o r i d e s ,  bromides ,  and 

an t imony- arsen ic  compounds of  s i l v e r ,  which o c c u r  wi th  p y r i t e ,  c h a l c o p y r i t e ,  

a r s e n o p y r i t e ,  m a r c a s i t e ,  g a l e n a ,  s p h a l c r i t e ,  w u r t z i t e  and t e t r a h e d r i t e .  A l l  t h e  

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

i n c l u d e  i r o n  s t a i n e d  q u a r t z  w i t h  manganese o x i d e s  on t h e  s u r f a c e  and r h o d o c h r o s i t e  

a t  deptll ( L i n c o l n ,  1 9 2 3 ) .  

Due t o  t h e  i n c r e a s e  i n  gold  and s i l v e r  p r i c e s  i n  r e c e n t  y e a r s ,  t h e  c u r r e n t  

owners o f  mines a r c  m i l l i n g  t h e  o l d e r  dumps f o r  r e s i d u a l  s i l v e r .  A t  t h e  Watt 

S h a f t ,  nor t l i  of  A u s t i n ,  s i l v e r  was b e i n g  r e c o v e r e d  from t h e  dumps a t  s i x  ounces  

p e r  ton .  Even thougll t h e  d i s t r i c t  i s  p r i n c i p a l l y  a  s i l v e r  p roducer ,  r e c e n t  

a c t i v i t y  c o n c e r n i n g  t h e  o t h e r  rn inc ra l s  h a s  i n c r e a s e d ,  b u t  none o f  t h e s e  v e n t u r e s  

have recorded  any p r o d u c t i o n .  

111 t l ic  nor t l ler r l  p a r t  of tile d i s t r i c t  i s  a 3 / 4  s q u a r e  m i l e  z e o l i t e  d e p o s i t  

that  has been I i eav i ly  t r c n c h e d  and dozed.  The s u r f a c e  workings a r e  l i m o n i t e  

s ta inc t l  i n  tu f faceor i s  l a k e  sed iments  t h a t  h'lvc abundant g l a s s  s l tards  and remnant 



f low p a t t e r n s .  The s e d i m e n t s  a r e  c u t  w i t h  q u . ~ r t z  v c i n l e t s ,  d i p  s t e e p l y  s o u t h w e s t ,  

and a r e  o v e r l a i n  w i t h  l i t h i f i e d  a l l u v i u m .  The s i t e  shows anomalous r a d i o a c t i v i t y  

but  no r e c o g n i z a b l e  uranium o r  thor ium m i n e r a l s  were obse rved  ( G a r s i d e ,  1973) .  

Immediately n o r t h  of  t h e  'l 'oiyabe N a t i o n a l  F o r e s t  boundary on t h e  Grass  

Va l l ey  Road (Nevada High 2 0 ) ,  and f o r  a b o u t  s i x  m i l e s  n o r t h  t o  Cottonwood S p r i n g s ,  

t h e  e a s t  f a c i n g  s l o p e  of  t h e  Toiyabe Range h a s  had e x t e n s i v e  s u r f a c e  and sub- 

s u r f a c e  e x p l o r a t i o n  main ly  f o r  t u r q u o i s e .  Turquo i se  f i l l s  f i s s u r e s ,  f r a c t u r e s ,  

and c o a t s  bedding p l a n e s  o f  t h e  t h i n l y  bedded metasediments  of  t h e  Ordov ic ian  

Valmy Formation.  Eiinor p y r i t e  i s  d i s s e m i n a t e d  th roughout  t h e  fo rmat ion .  Above 

t h e  workings t h e  h i l l s  a r e  capped w i t h  a n d e s i t e  f lows .  

A t  Cottonwood S p r i n g s ,  s e v e r a l  companies h e l d  c l a i m s  d u r i n g  t h e  e a r l y  1970 ' s  

cover ing  s m a l l  o u t c r o p s  o f  j a s p e r o i d  which o c c u r  i n  e a s t e r n  f a c i e s  c a r b o n a t e  

roclts .  These a r e a s w e r e s a m p l e d  and d r i l l e d  f o r  g o l d ,  a p p a r e n t l y  w i t h  no s u c c e s s ,  

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.  

E a s t  of  the t u r q u o i s e  d e p o s i t s  i n  Grass V a l l e y  is a s i n t e r  d e p o s i t  i n  t h e  

Miocene E a t e s  Mountain ' ru f f  t h a t  h a s  been  e x t e n s i v e l y  t r e n c h e d .  The d e p o s i t  i s  

vuggy opa l ine /cha lcedony  w i t h  d i s s e m i n a t e d  c i n n a b a r .  

F u r t h e r  e a s t  on t h e  n o r t h  t i p  o f  p a r t  of  t h e  Simpson P a r k  Range s o u t h e a s t  

of  Grass  Va l l ey  Ranch, i s  a  s m a l l  s k a r n  d e p o s i t  formed where a  p l u g  of Cenozoic 

q u a r t z  monzonite i n t r u d e d  i n t o  and i n t e r f i n g e r e d  w i t h  t h e  P a l e o z o i c  c a r b o n a t e s  

(Si lberman and McKee, 1971) .  There  i s  a minor showing of  s c h e e l i t e / p o w e l l i t e  i n  

t h e  g a r n e t / e p i d o t e  t a c t i t e  and s u l f i d e s  a r e  d i s s e m i n a t e d  i n  t h e  h o r n s f e l s i c  zone.  

The Apcx Mine (Rundberg,  E a r l y  Day), w h i c l ~  i s  l o c a t e d  soucliwest of A u s t i n ,  

l i e s  on t h e  s e r i c i t i z e d  and k a o l i n i z e d  c o n t a c t  between Cambrian q u a r t z i t e  and 

b l a c k  s h a l e s  and t h e  J u r a s s i c  q u a r t z  nionzonite o f  t h e  A u s t i n  Yluton.  The 

s i l i c e o u s  rocks  a r e  f o l d e d  i n t o  a n o r t h w e s t  t r e n d i n g ,  s o u t h e a s t  p lunging s y n c l i n e  

between two q u a r t z  monzoni te  s t o c k s .  Nor th  t r e n d i n g  Bas in  and Range f a u l t s  c u t  

bo th  tile sed iments  and the i n t r u s i v e .  U r a n i n i t e  and c o f f i n i t e  a r e  found b o t h  i n  



t h e  sediments  a d j a c e n t  t o  r h y o l i t e  d i k e s  and t h e  b r e c c i a t e d  c o n t a c t  zone between 

t h e  sed iments  and i n t r u s i v e .  According t o  Nye (1958) ,  d u r i n g  t h e  T e r t i a r y ,  

hypogcne uranium minerals werc t l epos i t ed  a t  d c p t h .  During e r o s i o n  and o x i d a t i o n ,  

uranium was l eached  and r e d e p o s i t e d  as a u t u n i t e  and t o r b e r n i t e .  North t r e n d i n g  

normal f a u l t s  have downdropped t h e  o r e  body t o  t h e  w e s t ,  The e a s t e r n  l i m i t  o f  

t h e  o r e  body i s  where t h e  r h y o l i t e  d i k e s  e n t e r  t h e  q u a r t z  monzonite.  The 

v e r t i c a l  range i s  unknown. S i n c e  1954 s e v e r a l  t o n s  of  o r e  have been produced,  

va lued  a t  more than  $100,000 ( S t a g e r ,  1977) .  T h e r e  a r e  a t  l e a s t  8100 f e e t  o f  

underground workings .  

The Rundberg a r e a  h a s  been e x t e n s i v e l y  e x p l o r e d  f o r  a d d i t i o n a l  uranium 

r e s e r v e s .  D r i l l i n g  was done i n  t h e  e a r l y  1 9 6 0 ' s  and a g a i n  i n  t h e  l a t e  1 9 7 0 1 s ,  

b u t  t h e s e  programs were a p p a r e n t l y  n o t  s u c c e s s f u l  i n  deve lop ing  minable  r e s o u r c e s .  

No a c t i v i t y  was noted a t  t h e  t ime  of  t h i s  examina t ion .  
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The Rober t s  mining d i s t r i c t  i s  l o c a t e d  on the  west  s i d e  of  t h e  Simpson Park  

Plountains,  s o u t h  of FlcClusky I'ass and n o r t h  of  W a l t i  Ilot S p r i n g s ,  i n  T24N,R48E, 

Eureka County. The d i s t r i c t  i s  bordered on t h e  west  by Nevada ttighway 21, 

approx imate ly  42 m i l e s  n o r t h e a s t  of A u s t i n .  

T l ~ c  d i s t r i c t  was o r g a n i z e d  i n  1870 w i t h  tllc d i s c o v e r y  oE t h e  O'Dair  Mine, 

now t h e  Keystone Mine, by Rober t s  and Tucker  ( IJhi te ,  1571;  L i ~ l c o l n ,  1923) .  

E a r l i e r  p r o d u c t i o n  from t h e  d i s t r i c t  was unrecorded ,  b u t  p r o d u c t i o n  f i g u r e s  were 

pub l i shed  i n  1948,  1949,  and 1962 f o r  s i l v e r ,  l e a d ,  c o p p e r ,  and z i n c ,  f o r  a  

t o t a l  d o l l a r  v a l u e  o f  l e s s  than  $5,000 ( R o b e r t s ,  -- e t  a l . ,  1967) .  No p r o d u c t i o n  

was no ted  from 1950 th rough  1961. 

The d i s t r i c t  i s  l o c a t e d  i n  t h e  Keystone Window of t h e  Rober t s  Mountain 

T h r u s t  P l a t e .  Exposed i n  t h e  window i s  t h e  au toch thonous  Devonian Nevada 

Format ion,  a do lomi te ,  su r rounded  a l m o s t  e n t i r e l y  by t h e  a l l o c h t h o n o u s  

O r d i v i c i a n- S i l u r i a n  s i l i c e o u s  c l a s t i c s  o f  t h e  Valmy and V i n i n i  Format ions .  The 

west  s i d e  of  t h e  range h a s  been downdropped a l o n g  a n  i n f e r r e d ,  n o r t h  t r e n d i n g ,  

h igh a n g l e  f a u l t  and i s  covered w i t h  a l l u v i u m .  The f a u l t  i s  i n f e r r e d  by t h e  

p r e s c r l c e o f W a l t i  Hot S p r i n g s ,  which i s  c u r r e n t l y  d e p o s i t i n g  s i n t e r  (Gars ide  and 

S c h i l l i n g ,  1979), and t h e  s t e e p n e s s  of  t h e  range  f r o n t .  I n t r u d i n g  t h e  P a l e o z o i c  

sed iments  i s  a  33.0 m i l l i o n  y e a r  o l d  p o r p h y r i t i c  g r a n o d i o r i t e  s t o c k  (Si lberman 

and PlcKee, 1970) .  The d i s t r i c t  i s  w i t h i n  and a l i g n e d  a l o n g  t h e  B a t t l e  Mountain- 

Eurckn m i n e r a l  h c l  t . 
The p r i n c i p a l  working of  t l ~ e  d i s t r i c t  i s  t h e  ICeystone Mine l o c a t e d  a l o n g  

t h e  c o n t a c t  between t h e  d o l o m i t e  and t h e  i n t r u s i v e .  A t  t h e  Keystone,  s u l f i d e  

o r e  ( p y r i t e ,  s p h n l e r i t e ,  and  c l l a l c o p y r i t e )  o c c u r s  a s  l e n t i c u l a r  pods i n  g a r n e t /  

e p i d o t e  t a ~ t i t e  a long  t h e  c o n t a c t .  Galena l o c a t e d  n e a r  t i le  s u r f a c e  i s  s a i d  t o  

be a r g e n t i f e r o u s  and a t  25 f c e t ,  copper  o r e  was found (Linc.oln, 1923; Rober t s  

e t  n l . ,  1367) .  P y r i t e  and s p l ~ a l e r i t e  a r e  disccm,inated i n  t h e  g r a n o d i o r i t e .  -- 



Minor copper  o x i d e s  o c c u r  i n  g o s s a n  w i t h  t h e  s u l f i d e s .  The l i m e s t o n e  i s  

f a u l t e d  and sheared  w i t h  c a l c i t e  cement ing t h e  b r e c c i a .  The underground 

workings  t o t a l  o v e r  1 ,500 f e e t  and p e r i p h e r a l  s h a f t s  and p r o s p e c t  p i t s  su r round  

t h e  main workings .  Chevron Resources  o f  Sparks  s t a k e d  t h e  a r e a  around t h e  mine 

t h e  wcek f o l l o w i n g  o u r  f i e l d  i n s p e c t i o n  (August ,  2981) and t h e  mine a r e a  had 

r e c e n t l y  bccn d r i l l c d .  

The Z Claims,  wtlicI1 e x t e n d  from t h e  Keysroue Mine n o r t h  a long  t h e  west 

f a c i n g  s l o p e  of t h e  r a n g e  f r o n t  t o  t h e  Bauman Ranch, have  been e x t e n s i v e l y  

d r i l l e d a n d t r e n c h e d ,  p o s s i b l y  as l a t e  as  1980. No o t h e r  a c t i v i t y  w a s  observed.  

The c l a i m s  a r c  i n  t l ~ c  sltales and q r i : ~ r t z i t e s  of  t l ~ c  Vinini-Valrny Format ions ,  

and no s u r f a c e  m i n e r a l i z a t i o n  w a s  obse rved .  

O t h e r  minor worlcings a round  t h e  d i s t r i c t  i n c l u d e  t h e  P a t  P r o s p e c t ,  which 

i s  e n t i r e l y  surrounded by t h e  Tonkin  Claims and a r e  l o c a t e d  3  m i l e s  west  of 

t h e  Tonkin Range and s o u t h  of  P a t  Canyon. The workings  a r e  i n  t h e  Simpson P a r k  

Window o f  t h e  Rober t s  Mountain T h r u s t  P l a t e  and a r e  c u r r e n t l y  under e x p l o r a t i o n  

by U.S. E x p l o r a t i o n  Co. Minor g o l d ,  z i n c ,  and q r s e n i c  anomal ies  have been 

r e p o r t e d  from a  j a s p e r o i d  o u t c r o p  on t h e s e  c la ims .  
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SKOOKUM DISTRICT 

The Skookum mining d i s t r i c t  i s  l o c a t e d  on t h e  low r o l l i n g  h i l l s  oE Vigus 

B u t t e ,  8 m i l e s  nor thwes t  of A u s t i n  i n  T I 9  and 20N, R42 and 43E i n  Lander County. 

Access t o  t h e  d i s t r i c t  i s  from t h e  wes t  a l o n g  good d i r t  r o a d s ,  which a r e  

o c c a s i o n a l l y  waslicd o u t  b y  t h e  Reese R i v e r ,  from Nevada S t a t e  Highway 8A, n o r t h  

of  U.S. Highway 50.  

Minera l i zed  q u a r t z  f r agments  were found i n  t h e  d i s t r i c t  i n  1907 by an 

India11 who then s o l d  tlie d i s c o v e r y  t o  t h e  LeMnire b r o t h e r s  of E n t t l e  Mountain. 

Opera t ions  commenced i n  1908 w i t h  r i c h  s i l v e r  and go ld  o r e  be ing  produced. The 

subsequen t  stampede of c l a i m  s t a k e r s  and t e n t  towns o f  Skookum and Greenah 

l a s t e d  o n l y  months. By t h e  f a l l  of 1908 ,  most  of  t h e  miners  were  gone and by 

1912 t h e  h i l l s  were a s  b a r e  a s  b e f o r e  ( H i l l ,  1915,  S t a g e r ,  1977) .  A s m a l l  amount 

o f  o r e  was produced i n  1914 ( L i n c o l n ,  1 9 2 3 ) ,  b u t  t h e r e  h a s  been no recorded  

a c t i v i t y  u n t i l  t h e  l a t e  1 9 6 0 ' s  when Humble O i l  (Exxon) s t a k e d  t h e  d i s t r i c t  and 

exp lo red  f o r  d i s s e m i n a t e d  go ld .  E a r l y  p r o d u c t i o n  r a n  750 ounces  s i l v e r  t o  1 ounce 

o f  g o l d  ( H i l l ,  1 9 1 5 ) .  The Greenall Mine had t h e  l a r g e s t  p r o d u c t i o n  of t h e  d i s t r i c t  

w i t h  v a l u e s  up t o  $100,000 i n  go ld  and s i l v e r .  

Vigus B u t t e  i s  n s e r i e s  of low r o l l i n g  h i l l s  u n d e r l a i n  by t h e  n o r t h  s t r i k i n g ,  

d a r k ,  f i n e- g r a i n e d  q u a r t z i t e  beds of  t h e  O r d o v i c i a n  Valmy Formation t h a t  a r e  

o v e r l a i n  and i n t r u d e d  by T e r t i a r y  v o l c a n i c s .  An a u g i t e  a n d e s i t e  f low c o v e r s  a 

l a r g e  p o r t i o n  of  t h e  h i l l s  ( H i l l ,  1915) .  The metasediments  a r e  c u t  by small go ld  

a n d  s i l v e r  b e a r i n g ,  h i g h l y  f r a c t u r e d ,  w h i t e ,  c r y s t a l l i n e  q u a r t z  v e i n s  which 

f o l l o w  f a u l t s  and f r a c t u r e s  and cement b r e c c i a  zones  on t h e  s o u t h  and sou thwes t  

s i d e o f v i g u s  B u t t e .  Some v e i n s  show p o s t- m i n e r a l i z a t i o n  b r e c c i a t i o n  and f a u l t i n g  

H i ,  9 5 ) .  The o r e  m i n e r a l s  a r 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 ,  minor p y r i t e  

i n t e r g r o w n  wi th  q u a r t z ,  and s m a l l  q u a n t i t i e s  o f  copper  and l e a d  o x i d e s .  A t h i n  

f ilrn of c l ~ r y s o c o l l  n  c o a t s  f r a c t u r e  s ~ l r f a c e s .  T h e  m i n e r a l i z a t i o n  of t h e  d i s t r i c t  

i s  p o s t - T r i a s s i c  and p r c - T e r t i a r y  ( H i l l ,  1915 ,  S t a g e r ,  1977) .  



The two main workings  of  t h e  Skookum d i s t r i c t  a r e  t h e  Greenah (LeMaire) 

Mine and ,  1 1 / 2  m i l e s  s o u t h ,  t h e  Skookum (Wal t )  Mine. The 6 main s h a f t s  o f  t h e  

Crecnah Mine l i e  a l o n g  a  N25W t r c n d  w i t h  underground workings  t o t a l i n g  more than  

1 , 0 0 0  f e e t .  The workings  f o l l o w  a  2-4 f o o t  wide b r e c c i a t e d  q u a r t z  v e i n  w i t h  t h e  

o r e  unevenly  d i s t r i b u t e d  a l o n g  t h e  v e i n  ( H i l l ,  1915) .  S i n c e  t h e  workings  a r e  

c o l l a r e d  i n  a l l u v i u m ,  tliere a r e  no o u t c r o p p i n g s  of  c o u n t r y  rock  t o  obse rve .  

T h c  Skookum p r o p e r t y  f o l l o w s  ;I n o r t h  s t r i l c i ~ i g  q u a r t z  veiri and f a u l t  zone. 

A r h y o l i t e  d i k e  was obse rved  a t  d e p t h  ( H i l l ,  1915) .  The main s h a f t  i s  100 feet 

deep w i t h  more than  500 f e e t  of c r o s s c u t s .  The numerous t r e n c h e s  and  p i t s  which 

d o t  t h e  d i s t r i c t  f o l l o w  o t h e r  narrow q u a r t z  v e i n s .  No r e c e n t  a c t i v i t y  was 

observed i n  t h e  d i s t r i c t .  
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SPENCER HOT SPRINGS DISTRICT - 

'The Spencer Hot S p r i n g s  d i s t r i c t  i n c l u d e s  t h e  ‘Ires sur round ing  t h e  Linka-  

Conquest Tungsten Mines and Spencer  Hot S p r i n g s  i n  t h e  n o r t h e r n  Toquima Range 

s o u t h e a s t  of  lusti in, Lander County.  The d i s t r i c t  c o v e r s  a very  s m a l l  a r e a  

n o r t h  of t h e  P e t e ' s  Canyon r o a d  on t h e  edge  o f  Smoky V a l l e y .  The Na t iona l  

F o r e s t  boundary e x t e n d s  t h r o u g h  t h c  c e n t e r  of t h e  d i s t r i c t ,  t h e  Linka Mine is  

w c . s t  of t h e  boundary on BLM l a n d ,  t h e  Conqucst  Mine is  t o  t h e  e a s t ,  i n s i d e  t h e  

N a t i o n a l  F o r e s t .  

Recorded mining a c t i v i t y  i n  t h e  d i s t r i c t  began i n  1941  w i t h  t h e  d i s c o v e r y  

of  t h e  Linka Tungsten d e p o s i t  by S t e v e  Linka.  Tungs ten  o r e s  were mined on a  

s m a l l  s c a l e  a t  t h e  Linka and l a t e r  a t  t h e  a d j o i n i n g  Conquest  Mine i n  t h e  1 9 4 5 ' s  

and a g a i n  i n  1955-56. About 66,420 t o n s  of  o r e  a v e r a g i n g  0.45% WO were pro- 3 

duced d u r i n g  t h i s  p e r i o d .  The Spencer  Hot S p r i n g s ,  a b o u t  one m i l e  west  of t h e  

t u n g s t e n  d e p o s i t s  on t h e  edge  of Smoky V a l l e y ,  is a well-known h o t  s p r i n g ,  and 

has been used by t h e  l o c a l  r e s i d e n t s  f o r  y e a r s  a s  a  h o t  b a t h- r e c r e a t i o n  a r e a .  

U n t i l  r e c e n t l y ,  t h e r e  was n l a r g e  c o n c r e t e- l i n e d  p o o l  a t  t h e  s i t e  and t h e  area 

was used f o r  swimming. 

S e v e r a l  w e l l  s i t e s  a r e  v i s i b l e  n e a r  t h e  h o t  s p r i n g s ,  b u t  i t  is n o t  known 

who d r i l l e d  them o r  what t h e  g e o t l ~ e r m a l  p o t e n t i a l  of  t h e  a r e a  might be. Two o l d  

s h a f t s  t o  t h e  e a s t  of  t h e  s p r i n g s  b u t  w e s t  of  t h e  Linka Mine appear  t o  p r e- d a t e  

the  work a t  Link3 but  t h e r e  a r e  no r e c o r d s  on t h e s e  p r o p e r t i e s .  

The Spencer Hot S p r i n g s  d i s t r i c t  c o v e r s  n group  of  low h i l l s  and a r e  

s l i g h t l y  s e p a r a t e d  from t h e  main  p o r t i o n  o f  t h e  Toquima Range and a r e  surrounded 

on a l l  s i d e s  by a l l u v i u m  and T e r t i a r y  t u f f s .  The h i l l s  a r e  u n d e r l a i n  p r i m a r i l y  

by P a l e o z o i c  sed imenta ry  r o c k s  which have been l o c a l l y  i n t r u d e d  by J u r a s s i c  aged 

g r a n i t i c  rocks .  The R o b e r t s  F lo~ in ta in  T h r u s t  F a u l t  i s  exposed i n  tile c e n t r a l  

p o r t i o ~ l  of tltc d i s t r i c t ;  c.;istern fclcies carbonatcx roclts  o f  tlic Ordovic ian 

Antelcop V a l l e y  Forrnntion a r e  exposed wes t  of  t h e  f a u l t  and c h e r t  and s h a l e  of  



t h e  w e s t e r n  f a c i e s  V i n i n i  Format ion,  a l s o  O r d o v i c i a n  a g e ,  a r e  exposed on t h e  

r i d g e s  e a s t  of t h e  f a u l t  t r a c e .  

Ash f low t u f f s  of Miocene o r  Ol igocene a g e  a r e  exposed 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 .  

S c h e e l i t e  m i n e r a l i z a t i o n  a t  Linka-Conquest o c c u r s  i n  l e n s e s  and t a b u l a r  

masses of  s k a r n  which have formed a l o n g  t h e  c o n t a c t  o f  t h e  i n t r u s i v e  and 

l i m e s t o n e s  o f  t h e  Ordov ic ian  Antelope V a l l e y  Format ion .  The c o n t a c t  zone i s  

poor ly  exposed,  and i s  c u t  by d i k e s  and h i g h  a n g l e  f a u l t s .  The g r a n i t e  mass i s  

t o  t h e  wes t  of  t h e  c o n t a c t ,  e x t e n d i n g  under  t u f f s  and a l l u v i u m  westward i n t o  

Smoky V a l l e y .  The exposed c a r b o n a t e  r o c k s  a t  Linka a r e  a l l  i n  t h e  lower  p l a t e  

of t h e  Rober t s  Mountain T h r u s t  zone,  and t h e  t h r u s t  c o n t a c t  c rops  o u t  a few 

hundred f e e t  s o u t h e a s t  of  t h e  L inka .  A t  t h e  Conquest  Mine, e a s t  of t h e  Linka,  

skarr ls  have formed i n  r o c k s  which a r e  mapped a s  upper  p l a t e  V i n i n i  Formation.  

Complex f o l d i n g  and s i l i f i c a t i o n  of  t h e  r o c k s  malces s t r u c t u r a l  and l i t h o l o g i c  

c o r r e l a t i o n s  i n  t h i s  area q u e s t i o n a b l e ,  b u t  i t  a p p e a r s  t h a t  s k a r n s  have formed 

i n  bo th  upper  and lower  p l a t e  r o c k s .  The lower  p l a t e  Ante lope  Va l l ey  Formation 

c a r b o n a t e s ,  however, a p p e a r  t o  be  more f a v o r a b l e  f o r  t h e  fo rmat ion  of  s k a r n s .  

I f  t h e  Ante lope  V a l l e y  Format ion  i s  p r e s e n t  b e n e a t h  a t h r u s t  c o n t a c t  below t h e  

Conquest o u t c r o p s ,  l a r g e r  s k a r n  d e p o s i t s  cou ld  a w a i t  d i s c o v e r y  t h e r e .  

Tungsten o c c u r s  a t  Linka-Conquest i n  t h e  form o f  s c h e e l i t e ,  and forms a s  

f i n e  t o  medium g r a i n e d  c r y s t a l s  a l o n g  bedding and f r a c t u r e  s u r f a c e s  i n  t h e  s k a r n .  

Small  anlounts of  molybden i t e  and c l i a l c o p y r i t e  a r e  a l s o  p r e s e n t .  

T h e  o l d  s h a f t  on t h e  w e s t  edge of t h e  d i s t r i c t ,  east o f  t h e  h o t  s p r i n g s ,  

e x p l o r e s  a n  a l t e r e d  s k a r n  zone ,  h i g h l y  i r o n  s t a i n e d  and f r a c t u r e d .  T h i s  a l t c r a -  

tion i s  p robab ly  r e l a t e d  t o  r e c e n t  h o t  s p r i n g s  a c t i v i t y .  
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TWIN R I V E R  DISTRICT -- 

The Twin Kivc r  d i s t r i c t  c o v e r s  t h e  a r c u a t e  e a s t e r n  s l o p e  of  t h e  c e n t r a l  

Toiyabe Range and e x t e n d s  from South  Twin R i v e r  n o r t h  t o  t h e  Nye-Lander County 

b o r d e r .  Tile d i s t r i c t  is r e s t r i c t e d  l a r g e l y  t o  t h e  e a s t  s l o p e  o f  t h e  Toiyabes and 

i n c l u d e s  a r e a s  o r  s u b - d i s t r i c t s  sometimes r e f e r r e d  t o  as Twin R i v c r ,  North Twin 

River ,  C l e a r  Creek,  Ophir ,  and M i l l e t t .  In t h i s  segment of t h e  Toiyabe Range, 

a lmost  e v e r y  canyon c o n t a i n s  s m a l l  mines and p r o s p e c t s  which could  be d e s c r i b e d  

s e p a r a t e l y .  None of  t h e s e  a r e a s ,  however, produced such  s i g n i f i c a n t  amounts of  

o r e  t h a t  t h e y  can s t a n d  a s  s e p a r a t e  d i s t r i c t s .  

Major p r o d u c t i o n  from Twin R i v e r  h a s  been  i n  g o l d ,  s i l v e r ,  and t u n g s t e n  

a l o n g  w i t h  minor amounts of  l e a d ,  z i n c  and copper .  B a r i t e  h a s  been produced from 

Summit Canyon. Mercury and f l u o r i t e  a r e  r e p o r t e d  p r e s e n t ,  b u t  no p roduc t ion  h a s  

been r e c o r d e d  f o r  t h e s e  commodities.  Sodium c h l o r i d e  was mined from a  s a l t  marsh 

on t h e  edge of Smoky Val ley  n e a r  Bwm~an Ranch somctime p r i o r  t o  1900. The sa l t  

was used i n  e a r l y  g o l d- s i l v e r  m i l l i n g  o p e r a t i o n s ,  b u t  none h a s  been mined r e c e n t l y  

The f i r s t  a c t i v i t y  i n  t h e  d i s t r i c t  f o l l o w e d  d i s c o v e r y  i n  1863  o f  s i l v e r  o r e s  

a t  t h e  ?Iurpliy (Ophir )  Mine i n  Ophir  Canyon. T h i s  p r o p e r t y  i s  c r e d i t e d  w i t h  t h e  

major p r o d u c t i o n  ( a s  much a s  $750,000 t o t a l )  from t h e  e n t i r e  d i s t r i c t .  Other  

producing mines were t h e  G i a n t  i n  P a r k  Canyon, and t h e  Buckeye i n  Sumnit Canyon. 

The d i s t r i c t s  t o t a l  p r o d u c t i o n ,  th rough  1969 ,  is g iven  a s  $759,675 (Kleinhampl, 

1980) .  

The e a s t e r n  p o r t i o n  of  t h e  Toiyabe Range, e s s e n t i a l l y  from i t s  c r e s t  t o  t h e  

e a s t e r n  r a n g e  f r o n t ,  i s  composed of  complex t h r u s t  s l i c e s  o f  P a l e o z o i c  sed iments  

which have been i n t r u d e d  by a l i n e a r  b e l t  of g r a n i t i c  i n t r u s i v e s .  The i n t r u s i v e s  

form prominen t ,  rugged o u t c r o p s  i n  t h e  l o w e r  p o r t i o n  of  t h e  e a s t e r n  range f r o n t ,  

and  t h e  I Y L ~ l c o z o i c  r o c k s  a r e  metamorpl~osed n e a r  t h e  g r a n i t i c  c o n t a c t s .  The complex 

of  P a l e o z o i c  s e d i m e n t- i n t r u s i v e  r o c k s  is o v e r l a i n  t o  t h e  s o u t h  and west  by l a r g e  

o u t c r o p s  o f  T e r t i a r y  v o l c a n i c  r o c k s ,  l a r g e l y  welded t u f f s .  



According t o  Perguson and C a t h c a r t  (1954) , t h e  p r e- T e r t i a r y  sedimentary  

roclcs of t h e  Twin River  d i s t r i c t  a r c  composed of  t h e  Cambrian Gold I l i l l  Formation,  

d i sconformably  o v e r l a i n  by t h e  Ordov ic ian  P a l m e t t o  Formation and unconformably 

o v e r l a i n  by two Permian Format ions  (Diab lo  and Pab lo  Format ions) .  Wilden 

(1982, v e r b a l  communication) f e e l s  t h a t  precarnbrian r o c k s  may be exposed i n  one 

o u t c r o p  n e a r  t h e  mouth of  Ophir  Canyon where t h e  Cambrian Gold H i l l  Formation 

o v e r l i e s  metamorphic rocks .  I f  t h e s e  a r e  of  preCarnbrian a g e ,  they would be t h e  

o l d e s t  r o c k s  i n  t h e  Toiyabe Range. A l l  o f  t h e  p r e- T e r t i a r y  Formations a r e  

metamorphosed, b o t h  due t o  r e g i o n a l  d e f o r m a t i o n  t o  l o c a l  p lutonism.  

There a r e  f o u r  major  g r a n i t i c  p l u t o n s  exposed i n  t h e  d i s t r i c t .  The l a r g e s t ,  

t h e  Aiken Creek p l u t o n ,  i s  s l i g h t l y  t o  t h e  n o r t h  o f  t h e  d i s t r i c t .  A s m a l l e r  

g r a n o d i o r i t e  mass c r o p s  o u t  i n  Ophi r  Canyon and even s m a l l e r  exposures  occur  i n  

Broad and P a r k  Canyons. The g r a n i t i c  p l u t o n s  a r e  a l l  c o n s i d e r e d  t o  be J u r a s s i c ( ? )  

o r  younger.  The Ophir  p l u t o n  h a s  been d a t e d  a t  abou t  54 m.y., t h e  d i k e  a t  Broad 

Canyon has  been d a t e d  a t  abou t  30 m.y. (Kleinhampl ,  1980) .  Small bod ies  of 

s e r p e n t i n i t e  c rop  o u t  th roughout  t h e  a r e a .  They a r e  l e n s o i d  and i r r e g u l a r ,  a l l  

a r e  f a u l t  bounded and may be  s e r p e n t i n i z e d  u l t r a m a f i c s  (Kleinhampl,  1980).  

T e r t i a r y  r o c k s  i n  t h e  Twin R i v e r  d i s t r i c t  c o n s i s t  o f  t h i c k  s e c t i o n s  of 

v o l c a n i c  r o c k s  which o v e r l i e  t h e  o l d e r  r o c k s .  The t h i c k  Darrough F e l s i t e  c r o p s  

o u t  between South and North Twin R i v e r ,  b u t  most of  t h e  fo rmat ion  l i e s  t o  t h e  

s o u t h  of  t h e  d i s t r i c t  where i t  i s  i n f e r r e d  t o  f i l l  t h e  c a u l d r o n  from which i t  

e r u p t e d  (Kleinhampl ,  1980) .  

l k o  younger sequences  o f  T e r t i a r y  v o l c a n i c s  c rop  o u t  on t h e  wes te rn  c r e s t  

o f  t l ~ c  range  n o r t h  of Nortli Twin R i v e r .  The youngest  o f  t h e s e ,  t h e  Toiyabe 

Q u a r t z  L a t i t e  i s  g e n e r a l l y  u n a l t e r e d  b u t  t h e  o l d e s t ,  termed the  middle  v o l c a n i c  

sequence by Kleinhampl ,  i s  u s u a l l y  a l t e r e d  and s e r v e s  as h o s t  t o  some o r e b o d i e s  

i n  p a r t s  o f  t h e  d i s t r i c t .  



E l e t a l l i c  m i n e r a l  d e p o s i t s  i n  t h e  Twin River  d i s t r i c t  i n c l u d e  tungs ten  i n  

s k a r n  d e p o s i t s  n e a r  t h e  g r a n i t i c  c o n t a c t s ,  b a s e  m e t a l - s i l v e r  d e p o s i t s  a s  s u l f i d e  

rep lacements  a l o n g  v e i n s ,  u s u a l l y  a l s o  n e a r  i n t r u s i v e  c o n t a c t s ,  and g o l d- s i l v e r  

o c c u r r e n c e s  i n  p y r i t e  h e a r i n g  q u a r t z  v e i n s ,  a g a i n  usu ; l l ly  i n  a r e a s  n e a r  g r a n i t i c  

bod ies .  B a r i t e  h a s  been mined from a  s m a l l ,  l e n t i c u l a r  pod i n  sediments  i n  

Summit Canyon. Plcrcury and f l u o r i t e  have been r e p o r t e d  from l o c a t i o n s  w i t h i n  

t h e  d i s t r i c t ,  bu t  n e i t h e r  have been produced.  

The major  t u n g s t e n  a c t i v i t y  h a s  been a t  t h e  Warfield-New Year-Bottom proper-  

t i e s  l o c a t e d  n e a r  t h e  mouth o f  Ophir  Canyon. S c h e e l i t e  a t  t h e  War f ie ld  o c c u r s  

i n  i r r e g u l a r  pods i n  q u a r t z  w i t h  some molybdenum and t r a c e s  of  b e r y l l i u m  i n  

c a l c a r e o u s  s c h i s t  n e a r  a g r a n o d i o r i t e  c o n t a c t  (Kleinhampl ,  1980).  Other  small 

occur rences  of  t u n g s t e n  were s e e n  n e a r  t h e  mouth o f  Summit Canyon, where s c h e e l i t e  

o c c u r s  i n  a narrow zone i n  meta l imes tone ,  and a t  s m a l l  p r o s p e c t s  a long  t h e  r a n g e  

f r o n t  between Summit Canyon and T imbl in  Creek which e x p l o r e  p o o r l y  developed 

s k a r n  zones .  

The l a r g e s t  o f  t h e  b a s e  metal s i l v e r  d e p o s i t s  i n  t h e  d i s t r i c t ,  t h e  Murphy 

o r  Ophir  Mine i n  Ophir  Canyon, w a s  n o t  a c t i v e  i n  1981,  and h a s  n o t  produced f o r  

many y e a r s  (produced main ly  between 1866-68, and 1935-37). The o r e  a t  t h e  Murphy 

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

which o c c u r s  i n  a  q u a r t z  v e i n .  The v e i n  s t r i k e s  n o r t h ,  d i p s  about  4 5 O E ,  and is  

i n  s h a l e .  The mine h a s  been  deve loped  t o  a d e p t h  of  360 f e e t ,  w i t h  s e v e r a l  L e v e l s  

of  mining above t h a t .  A t  a n o t h e r  b a s e  m e t a l - s i l v e r  d e p o s i t ,  i n  Pa rk  Canyon a t  t h e  

Gian t  P a t e n t  (Nevada S i l v e r  P r o d u c e r s ,  P a r k  Canyon Mine) ,  mine development was i n  

p r o g r e s s  d u r i n g  1981. I n  t h e  p a s t ,  mining was done h e r e  on s u l f i d e  replacement  o r e  

( s p h a l e r i t e ,  g a l e n a ,  p y r i t e )  which o c c u r s  a l o n g  bedd ing  i n  a l imes tone .  Some 

mining was done a l o n g  3 c r o s s  f a u l t  which c u t s  t h e  main replacement  l e n s .  The 

replacement  o r e b o d i e s  o c c u r  i n  t h e  l i m e s t o n e  j u s t  s o u t h  o f  a  l i m e s t o n e  g r a n i t e  

c o n t a c t  . 



The Buckeye Mine, a t  t h e  mouth of Summit Canyon on t h e  n o r t h  s i d e  of t h e  

c r e e k  i s  s i m i l a r  t o  t h e  Murphy p r o p e r t y ,  b u t  h a s  l e s s  e x t e n s i v e  workings. Old 

workings at t h e  Buckeye e x p l o r e  a N40°E q u a r t z  v e i n  which fo l lows  a s h e a r  zone 

i n  p h y l l i t e .  Vein m a t e r i a l  on t h e  dump c o n t a i n e d  c l o t s  o f  s p h a l e r i t e  w i t h  minor 

g a l e n a  and p y r i t e .  

Small  q u a r t z- p y r i t e  v e i n s ,  presumably c a r r y i n g  go ld  v a l u e s ,  were examined a t  

t h e  Gold Pocket ( M i l l e t t )  mine n o r t h  o f  P a r k  Canyon, and a t  a n  unnamed mine h i g h  

o n  t h e  range f r o n t  s o u t h  of P a r k  Canyon. At b o t h  p r o p e r t i e s ,  N55OE-trending 

v e i n s  f o l l o w  s h e a r  zones i n  g r a n o d i o r i t e .  

A t  t h e  Tom Cat c l a i m s ,  s o u t h  o f  South Twin R i v e r ,  s p o t t y  s u l f i d e  m i n e r a l i z a t i o n  

( p y r i t e ,  g a l e n a )  o c c u r s  i n  a s i l i c i f i e d  s h e a r  zone which o c c u r s  a l o n g  a c o n t a c t  

between a r h y o l i t e  d i k e  and metamorphics ( p h y l l i t e ,  g r e e n s t o n e ) .  The d i k e  i s  

s e r i c i t i z e d ,  and t h e  l a r g e r  q u a r t z  g r a i n s  c a n  b e  s e e n ,  i n  t h i n  s e c t i o n ,  t o  c o n t a i n  

e u h e d r a l  tourmal ine  c r y s t a l s .  

A t  t h e  head o f  Ophir  Canyon, and e x t e n d i n g  t o  t h e  w e s t ,  a l a r g e  a r e a  o f  

a l t e r a t i o n  o c c u r s  i n  o l d e r  m e t a v o l c a n i c  r o c k s .  The r o c k s  a r e  l o c a l l y  i r o n  s t a i n e d ,  

f r a c t u r e d ,  s i l i c i f i e d  and show some k a o l i n i z a t i o n  e s p e c i a l l y  a long  s h e a r  and 

b r e c c i a  zones. Specimens found on dumps i n  t h i s  a r e a  showed stockworks s i l i c a  

v e i n i n g ,  w i t h  p y r i t e ,  c h a l c o p y r i t e ,  g a l e n a ,  b a r i t e ,  and some zoned f l u o r i t e .  There  

i s  ev idence  h e r e  of p a s t  e x p l o r a t i o n ,  m a i n l y  t r e n c h i n g  and s u r f a c e  sampl ing,  b u t  

t h e  a r e a  was n o t  a c t i v e  when v i s i t e d  i n  1981.  

Most o f  t h e  p r o s p e c t s  and mines v i s i t e d  i n  t h e  Twin River  d i s t r i c t  were 

pos ted  w i t h  r e c e n t  c l a i m  markers ,  b u t  t h e  o n l y  a c t i v i t y  noted was i n  Park Canyon 

(Gian t  Mine), Summit Canyon (Republ ic  Resources  B a r i t e )  and r e c e n t  roadwork a t  

Ophir .  
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UNION DISTRPCT 

'The Union mining d i s t r i c t  i s  l o c a t e d  on t h e  west  f l a n k  o f  t h e  sou thern  

Shoshone PIountains i n  Nye County, i n  T11,12N,R79E. The d i s t r i c t  i s  g e o g r a p h i c a l l y  

s e p a r a t e d  i n t o  two more o r  l e s s  d i s t i n c t  mining c e n t e r s ,  t h e  Berlin-%one a r e a  

and t h e G r a n t s v i l l e  a r e a .  The d i s t r i c t  i s  a c c e s s i b l e  a l o n g  good r o d s  from Nevada 

Highway 25, 50 m i l e s  s o u t h  from U.S. Highway 50 and 55 m i l e s  from Aust in .  The 

d i s t r i c t  i s  p a r t i a l l y  l o c a t e d  i n  t h e  I c h t h y o s a u r  P a l e o n t o l o g i c a l  Na t iona l  

bfonument and t h e  Toiyabe N a t i o n a l  F o r e s t .  

The Union d i s t r i c t  was o r g a n i z e d  and t h e  towns o f  I o n e  and G r a n t s v i l l e  

e s t a b l i s h e d  i n  1863 a f t e r  o r e  was d i s c o v e r e d  by P .  A. Haven. I n  1864 Nye County 

was formed from Esmeralda County, and I o n e  became t h e  f i r s t  county s e a t .  The 

county s e a t  was moved from I o n e  t o  Belmont i n  1867 and by 1869 mining a c t i v i t y  

i n  t h e  d i s t r i c t  had begun t o  d e c l i n e .  The d i s t r i c t  boomed b r i e f l y  from 1878- 

1885, b u t  t h e r e a f t e r  enjoyed o n l y  minor p e r i o d s  of a c t i v i t y  xp t o  World War 11. 

B e r l i n  was founded i n  t h e  1 8 9 0 ' s  and became t h e  s i t e  o f  mining a c t i v i t y  u n t i l  

1909. The t .a i1 ings  were m i l l e d  from 1911-1914 and p r o d u c t i o n  i n  t h e  a r e a  was 

s p o r a d i c .  Hercury was d i s c o v e r e d  a t  t h e  Q u i c k s i l v e r  p r o p e r t y  n e a r  Ione i n  1907 

and became t h e  c h i e f  commodity from t h e  d i s t r i c t  up t o  1920, w i t h  over  10,000 

F lasks  produccd f o r  the p c r i o d .  Af te rwards  t h e  a n n u a l  p r o d u c t i o n  u n t i l  1944 was 

50 f l a s k s  ( B a i l e y ,  - c t  -- a 1  9 1944) .  There  were small p r o d u c t i o n  f i g u r e s  f o r  

f l u o r i t e  i n  t h e  1950 ' s  and f o r  t u n g s t e n  i n  1960. More r e c e n t l y  t h e  Standard 

S lag  Company d r i l l e d  the d i s t r i c t  i n  1971. The d i s t r i c t  h a s  had n e a r l y  c o n t i n u o u s  

a c t i v i t y  s i n c e  i t s  o r g a n i z a t i o n  p roduc ing  o v e r  $4 m i l l i o n  (Kleinhampl, i n  p r e s s ) ,  

p r i n c i p a l l y  from mercury, g o l d  ( l o d e  and p l a c c r ) ,  olld s i l v e r ,  wi th  minor amounts 

of antimony, f l u o r i t e  and t u n g s t e n .  

The s o u t h e r n  Slloshone Mountains  a r e  a narrow,  n o r t h- n o r t h e a s t  t r end ing  

range on she west s i d e  o f  t h e  Reese River  V a l l e y .  S i l b e r l i n g  (1959) s u g g e s t s  

t1wt t l ) ~  rocks  undl*rly.ing t h e  Unior~ d i s t r i c t  arc a window o f  n o r t h- s e r i k i n g ,  



eas t- dipp ing  Permian,  T r i a s s i c ,  and J u r a s s i c  meta -andes i t e ,  c l a s t i c s  and c a l c a r-  

eous bedded sed iments .  Most o f  t i le workings  a r e  i n  t h e  T r i a s s i c  Luning and 

G r a n t s v i l l e  Formations.  The sed iments  a r e  f l a n k e d  by T e r t i a r y  l a v a s  and pyro- 

c l a s t i c s .  Loca l ly  t h e  s e d i m e n t s  a r e  i n t r u d e d  by T e r t i a r y  a p l i t e  and r h y o l i t e  

porphyry d i k e s  and a  g r a n o d i o r i t e  s t o c k  i n t r u d e s  n e a r  Ione .  Quaternary b l a c k  

l a v a s  cap t h e  v o l c a n i c  sequence.  L o c a l l y  t h e  sed iments  a r e  i n  t h r u s t  c o n t a c t  and 

over tu rned  t o  t h e  c a s t .  The a r e a  was deformcd i n  t l ic e:irly Midd1.e J u r a s s i c  p r i o r  

t o  t h e  emplacement o f  t h e  L a t e  Mesozoic o r  e a r l y  T e r t i a r y  g r a n i t i c  i n t r u s i o n s .  

Local ized f o l d  and t h r u s t  f a u l t s  deve loped ,  p o s s i b l y  r e l a t e d  t o  t h e  Nevada 

J u r a s s i c  orogeny ( S i l b e r l i n g ,  1959) .  East- west  t r a n s v e r s e  f a u l t s  c u r  t h e  nor th -  

n o r t h e a s t  t r e n d i n g  normal f a u l t s  which s h a p e  t h e  Shoshone Range. T ing ley  (1971) 

s u g g e s t s  t h a t  t h e  s e d i m e n t s  n o r t h  and s o u t h  o f  G r a n t s v i l l e  Canyon are f o l d e d  i n t o  

a n o r t h  t r e n d i n g ,  s o u t h  p l u n g i n g  a n t i c l i n e .  

The m i n e r a l  o c c u r r e n c e s  f o r  t h e  d i s t r i c t  are as f o l l o w s :  The go ld  and 

s i l v e r  o r e  l o d e s  o c c u r  as rep lacement  d e p o s i t s  i n  b r e c c i a t e d  l imes tone  which are 

a s s o c i a t e d  wi th  t h e  normal f a u l t  z o n e s ,  i n  f i s s u r e  q u a r t z  v e i n  d e p o s i t s ,  and i n  

s h e a r  seams i n  T e r t i a r y  r h y o l i t e s  ( K r a l ,  1951,  Kleinhampl,  i n  p r e s s ) .  Ore 

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

The t u n g s t e n  m i n e r a l s  are l o c a t e d  i n  t h e  c o n t a c t  metamorphic zone a s s o c i a t e d  

wi th  t h e  i n t r u s i o n s .  The antimony o r e  f i l l s  f i s s u r e  v e i n s  i n  t h e  n o r t h  t r e n d i n g ,  

s t e e p l y  d i p p i n g  f r a c t u r e d  f a u l t  zone i n  t h e  Luning Formation.  Associa ted w i t h  

t h e  s t i b n i t e  i s  p y r i t e ,  c o p p e r  c a r b o n a t e s ,  s i l v e r  and se len ium (Kleinhampl, i n  

p r e s s ) .  Copper o r e  ( s u l f i d e  and c a r b o n a t e )  was mined from east- west  s h e a r  zones  

i n  T r i a s s i c  metasediments  ( K r a l ,  1951) .  C innabar  d e p o s i t s  a r e  found a t  s h a l l o w  

dep th  i n  t h e  T r i a s s i c  c l a s t i c s  f o l l o w i n g  f r a c t u r e s ,  n e a r  gouge zones ,  a s  p a i n t y  

f i l m s  on f r a c t u r e  s u r f a c e s ,  and l o c a l l y  as rep lacement  and d i s semina ted  d e p o s i t s .  

Cinnabar is  a l s o  found i n  T e r t i a r y  a g g l o m e r a t e s ,  and i n  r h y o l i t i s  and a n d e s i t f c  

t u f f s  ( K r a l ,  1951) .  The f l u o r i t e  o r e  is s c a t t e r e d  throughout  t h e  d i s t r i c t  and 



is  a s s o c i a t e d  w i t h  t h e  n o r t h  and wes t  t r e n d i n g  f a u l t  zones.  The o r e  occurs  as 

s m a l l  i r r e g u l a r  masses i n  rep lacement  b o d i e s  i n  s i l i c i f i e d  zones a d j a c e n t  t o  t h e  

f a u l t s .  The 1971 d r i l l i n g  by S tandard  S l a g  i n d i c a t e d  a sha l low o r e  d e p o s i t  wi th  

r e s e r v e s  of over  400,000 t o n s  of 18.5% CaF2 a t  s h a l l o w  dep th  (Papke,  1979).  

Union Carbide C o r p o r a t i o n  h a s  h e l d  p r o p e r t y  i n  t h e  C r a n t s v i l l e  p a r e  of 

t h e  d i s t r i c t  f o r  s e v e r a l  y e a r s ,  and h a s  been e x p l o r i n g  t h e  base  metal- tungsten 

p o t e n t i a l  O F  t h a t  a r e a .  

During t h e  r e c e n t  (1981) f i e l d  examina t ion  of t h e  d i s t r i c t ,  work was i n  

p r o g r e s s  a t  t h e  Mercury Mining Company Mine, where t h e  p r e v i o u s l y  underground 

o p e r a t i o n  was b e i n g  c o n v e r t e d  t o  a n  open  p i t .  A m i l l  was n e a r i n g  completion and 

i t  appeared t h a t  i t  would soon b e  i n  o p e r a t i o n .  
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WASHINGTON DISTRICT 

The Washington mining d i s t r i c t  is l o c a t e d  on t h e  west  s i d e  of  t h e  'Tolyabe 

Range abou t  50 km southwest  of A u s t i n .  Elost o f  t h e  mines and p r o s p e c t s  a r e  i n  

s e v e r n l  canyons l o c a t e d  i n  T14 and 15N,R42E, i n  nort l icrnmost Nye County. 

The r e c o r d e d  p r o d u c t i o n  i n  t h e  d i s t r i c t  is  o n l y  approx imate ly  $30,008 

(Kleinliampl and Ziony, i n  p r e s s ) ,  b u t  t h e  amount of  workings s u g g e s t s  t h a t  t h e r e  

cou ld  be c o n s i d e r a b l e  unrecorded  p r o d u c t i o n .  The d i s t r i c t  was d i s c o v e r e d  i n  t h e  

e a r l y  1 8 6 0 1 s ,  and some of t h e  unrecorded  p r o d u c t i o n  may b e  from e a r l y  mining by 

Mexicans. There  a r e  p robab ly  o v e r  1000 m e t e r s  of workings.  The d i s t r i c t  h a s  

been i n t e r m i t t e n t l y  a c t i v e  i n  t h e  1 9 2 0 ' s  and 1 9 4 0 ' s ;  some claim s t a k i n g  and churn 

d r i l l i n g  w a s  done i n  t h e  l a t e  1 9 7 0 ' s  and e a r l y  1980 ' s .  There  was no a c t i v i t y  a t  

t h e  t i m e  o f  examinat ion.  

The m i n e r a l  d e p o s i t s  o f  t h e  Washington d i s t r i c t  c o n s i s t  predominant ly  o f  

t s ;o types :  s i l v e r - l e a d  b e a r i n g  q u a r t z  v e i n s  i n  P a l e o z o i c  a r g i l l i t e  and ca rbona te  

r o c k s ,  and t u n g s t e n  m i n e r a l i z a t i o n  i n  t a c t i t e s ;  The s i l v e r- l e a d  q u a r t z  v e i n s  

a r e  r e p o r t e d  t o  c o n t a i n  a r g e n t i t e ( ? ) ,  a r g e n t i f e r o u s  g a l e n a ,  t e t r a h e d r i t e ,  

s p h a l e r i t e ,  s t i b n i t e ,  p y r i t e ,  and a r s e n o p y r i t e  a s  w e l l  a s  t h e  gangue m i n e r a l s  

q u a r t z ,  c a l c i t e ,  and s i d e r i t e .  The o r e s  a r e  a l s o  s t r o n g l y  anomalous i n  bismuth 

and cadmium (Kleinhampl and Ziony,  i n  p r e s s ) .  The s u l f i d e  m i n e r a l s  o c c u r  a s  pods, 

seams, o r  s h o o t s  i n  q u a r t z  v e i n s  which r a n g e  i n  t h i c k n e s s  from a  few c e n t i m e t e r s  

t o  s e v e r a l  me te r s .  The v e i n s  l o c a l l y  e x h i b i t  a symmetrical zoning from s u l f i d e -  

r i c h  mass ive  q u a r t z  matter n e a r  t h e  w a l l s  t o  l o w- s u l f i d e ,  d r u s y  q u a r t z-  and c a l c i t e -  

b e a r i n g  m a t e r i a l  n e a r  tlie c e n t e r  o f  t h e  v e i n .  Kleinhampl and Ziony ( i n  p r e s s )  

r e p o r t  t h a t  o r e s  c o n t a i n  up t o  20-30% Pb, PO-20% Zn, 0-2% A s ,  and 8-15 oz / ton  Ag. 

Cold was a p p a r e n t l y  low i n  t h e  o r e s .  The ve ins  a r e  p a r t i a l l y  o x i d i z e d  near  t h e  

s u r f a c e ,  and supergene  s i l v e r  m i n e r a l s  cou ld  have been i m p o r t a n t  i n  t h e  e a r l y  

pe r iod  of  mining.  Ve ins  t r e n d  b o t h  n o r t h e a s t  and nor thwes t  i n  t h e  d i s t r i c t .  The 

w a l l r o c k s  a r e  l o c a l l y  somewhat n r g i l l i z e d  n e a r  t h e  v e i n s .  The m i n e r a l i z a t i o n  i s  

I 



most l i k e l y  p re- Ter t i a ry ,  and is  b e l i e v e d  t o  be r e l a t e d  t o  Mesozoic? p l u t o n i c  

r o c k s ;  however, a s  s t i b n i t e  i s  r e p o r t e d  from nearby  T e r t i a r y  v o l c a n i c  rocks ,  

i t  i s  n o t  p o s s i b l e  ro  r u l e  o u t  a T e r t i a r y  age.  

Tungsten m i n e r a l i z a t i o n  i s  r e p o r t e d  from the h i g h  r i d g e s  n o r t h  of 

Washington Canyon. Kleinhampl and Ziony ( i n  p r e s s )  r e p o r t  t h a t  t h e  d i s t r i b u t i o n  

o f  t h e  t u n g s t e n  p r o s p e c t s  n e a r  a g r a n i t i c  p l u t o n  s u g g e s t s  t h a t  t h e  p r o s p e c t s  are 

r e p o r t e d l y  developed i n  r e c r y s t a l l i z e d  l i m e s t o n e .  These  QrOSQeCtS were n o t  

v i s i t e d  d u r i n g  t h i s  s t u d y .  
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WILD HORSE DISTRICT -- 

The Wild Horse mining d i s t r i c t  i s  l o c a t e d  approx imate ly  30 m i l e s  nor thwest  

of Aus t in  i n  T23N,R40E, i n  t h e  low r o l l i n g  h i l l s  o f  t h e  Augusta Mountains. The 

d i s t r i c t  i s  a c c e s s i b l e  a l o n g  good, b u t  occasionally washed ou t  d i r t  roads ,  n o r t h  

o f  U.S. Highway 50. W i t 1 1  t h e  r e a l i g n m e n t  o f  C h u r c h i l l  and Lander Count ies ,  t h e  

new county l i n e  p a s s e s  t h r o u g h  t h e  d i s t r i c t  and most o f  t h e  o l d e r  workings f a l l  

i n  C h u r c h i l l  County, t h e r e f o r e ,  o u t  o f  t h e  Eureka-Shoshone p r o j e c t  a r e a .  

O r i g i n a l l y ,  t h e  Wild Horse  d i s t r i c t  was formed when mercury was d i scovered  

i n  1916 by B e r t  McCoy (Dane and Ross,  1942) .  Mercury was produced f o r  o v e r  20 

y e a r s  from t h e  McCoy and Wild Horse  Mines. The o n l y  remaining working i n  t h e  

d i s t r i c t  a f t e r  t h e  r e a l i g n m e n t  was t h e  Black Devi l  manganese d e p o s i t  i n  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 .  The Black Devi l  d e p o s i t  was d i scovered  i n  1954 

by G.  M. Packard and W. L. P e t e r s o n  and produced between $5,080 and $100,000 

worth of 47.6% manganese o r e  ( S t a g e r ,  1977) .  

The Wild Horse d i s t r i c t  i s  l o c a t e d  i n  t h e  Lower and Middle T r i a s s i c  Augusta 

Sequence. The lower  p a r t  o f  t h e  sequence i s  c h i e f l y  s a n d s t o n e ,  s h a l e ,  and 

conglomerate,  w i t h  t h e  upper  sequence  b e i n g  l i m e s t o n e ,  s h a l e ,  and sandstone.  The 

beds d i p  g e n t l y  t o  s t e e p l y  w e s t  e x c e p t  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  where 

they d i p  s t e e p l y  s o u t h  and s o u t h w e s t  (Dane and Ross ,  1942) .  There i s  l o c a l  

s i l i c i f i c a t i o n  o f  t h e  s e d i m e n t s .  The beds  a p p e a r  t o  be  a northward c o n t i n u a t i o n  

of t h e  west  d i p p i n g  homocline s t r u c t u r e  found i n  t h e  New P a s s  Range (S tager ,  

1977).  L o c a l l y ,  t h e  s e d i m e n t a r y  r o c k s  a r e  unconformably 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 :  a n d e s i t e ,  d a c i t e ,  a s h  f l o w  t u f f s ,  and t u f f a c e o u s  l a k e  sediments.  

F a u l t i n g  has  r e s u l t e d  i n  a number o f  e a s t  d i p p i n g  f a u l t  b locks .  The Pre- Ter t i a ry  

rocks  o f  t h e  d i s t r i c t  a r e  c u t  w i t h  h igh  a n g l e  f a u l t s  w i t h  a n  average  northward 

t rend  and t h e  downthrown s i d e s  t o  t h e  s o u t h  (Dana and Ross, 1942) .  Exposures 

of o u t c r o p s  a r e  poor  due  t o  a l l u v i u m  and v e g e t a t i o n .  



The workings a t  t h e  Black Devi l  manganese d e p o s i t  c o n s i s t  o f  a  smal l  open 

p i t  w i t h  a winze,  and p e r i p h e r a l  p r o s p e c t  p i t s  and dumps t h a t  c o v e r  s e v e r a l  

a c r e s .  Pods and l e n s e s  of wad, p y r o l u s i t e ,  and ps i lomenlane r e p l a c e  c h e r t  and 

o p a l i n e  i n  Miocene v o l c a n i c  a s h  and t u f f a c e o u s  l a k e  sediments .  The l i m o n i t e  

s t a i n e d  p y r o c l a s t i c s  are b leached  and wea thered  t o  f r i a b l e  masses. Patches  of 

g o s s a n a n d s p e c u l a r i t e  o c c u r  i n  t h e  vugs and  f r a c t u r e s  of t h e  h o s t  rock.  Gangue 

m i n e r a l s  i n c l u d e  s i l i c a ,  c l a y s ,  and i r o n  o x i d e s  ( S t a g e r ,  1977).  The d e p o s i t  

had been scaked i n  1979, b u t  no r e c e n t  a c t i v i t y  a t  t h e  d e p o s i t  o r  e lsewhere  i n  

%he d i s t r i c t  was n o t e d .  
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