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Summary of Work Performed 
M i n e r a l  Inven tory  Esmera lda-S ta te l ine  Resource Area 
C o n t r a c t  YA-553-CTI-1058 
Bureau of Land Management 

Work w a s  completed on t h e  Esmera lda-S ta te l ine  Minera l  Resource Inventory i n  

two complementary s t a g e s .  F i r s t ,  a  s e a r c h  o f  t h e  l i t c r a t n r e  was made, and d a t a  on 

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

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

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

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

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

r e f e r e n c e s .  Th i s  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  the  

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

p r o p e r t i e s  a s  w e l l  a s  o u t l y i n g  p r o s p e c t s  were examined and desc r ibed  i n  o r d e r  

t o  p rov ide  more complete  and a c c u r a t e  i n f o r m a t i o n  on the  occurrences  beyond 

t h a t  provided i n  t h e  l i t e r a t u r e .  During t h e  examina t ion ,  emphasis was 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 no t ing  

c u r r e n t  a c t i v i t y .  

S t u d i e s  i n  C l a r k  County were n o t  inc luded  i n  t h e  o r i g i n a l  work proposal  i n  

t h i s  d i s t r i c t  b u t  were l a te r  added w i t h  no i n c r e a s e  i n  t h e  t o t a l  budget.  Coverage 

i n  some a r e a s  of t h e  d i s t r i c t  is ,  t h e r e f o r e ,  l e s s  complete  than i t  could be due  

t o  c o n s t r a i n t s  of b o t h  t i m e  and budget .  

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

and geo log ic  r e l a t i o n s h i p s .  I n  a d d i t i o n ,  a t o t a l  oE 463 samples were collected 

showing t y p i c a l  m i n e r a l i z a t i o n  from most of t h e  v i s i t e d  p r o p e r t i e s .  Most of t h e  

samples were high-graded and u s u a l l y  t aken  from dumps, o r e  p i l e s ,  o r  ou tc rops .  
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A few samples of nearby i n t r u s i v e  rock  o r  a l t e r e d  m a t e r i a l  were c o l l e c t e d  f o r  

comparison purposes .  

The samples were t h e n  p r e p a r e d  f o r  a n a l y s i s  by t h e  Nevada Mining A n a l y t i c a l  

L a b o r a t o r y ,  U N R ,  Reno and ana lyzed  f o r  e l ements  ( s e m i - q u a n t i t a t i v e  spec t ro -  

g r a p h i c  t echn ique)  by t h e  Branch of E x p l o r a t i o n  Resea rch ,  U.S. Geological  Survey ,  

Denver, Colorado.  W e  would 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 e i r  c o o p e r a t i o n  impor tan t  i n f o r m a t i o n  on e lement  i n t e r r e l a t i o n -  

s h i p s  w i t h i n  mining d i s t r i c t s  and between t h e  v a r i o u s  d i s t r i c t s  would not  be  

p rov ided .  The l a b o r a t o r y ,  f l o o d e d  w i t h  samples  from w i l d e r n e s s  programs from 

a l l  o v e r  t h e  w e s t ,  h a s  n o t  been a b l e  t o  r e t u r n  a l l  o f  o u r  r e s u l t s  i n  time t o  

i n c l u d e  w i t h  t h i s  r e p o r t .  W e  w i l l  c o n t i n u e  t o  fo rward  t h e  sample in fo rmat ion  as 

soon as i t  i s  r e c e i v e d  i n  o u r  o f f i c e .  

I n f o r m a t i o n  c o l l e c t e d  i n  t h e  f i e l d  was compiled on p r o s p e c t  forms,  and 

new CRIB 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  Esmera lda -S ta te l ine  

p r o j e c t  h a s  been compiled and is 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  fo l lowing  form:  

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

a )  P r o s p e c t  forms d e s c r i b i n g  each  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 o f  sampled p r o p e r t i e s .  

b)  Completed C R I B  forms.  

c )  C R I B  forms which a r e  incomple te  due t o  l a c k  of a v a i l a b l e  i n f o r m a t i o n .  

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

p r o p e r t i e s  and documenta t ion  of new work. 

3)  Maps 

a )  30'  s e r i e 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 ,  
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and sample  l o c a t i o n s .  

b )  USGS 7 1 / 2 '  and 15 '  topograph ic  maps showing sample l o c a t i o n s  and 

p r o s p e c t  names. 

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 comments on ongoing mining 

a c t i v i t y .  

5) A copy o f  t h e  l a b  r e p o r t  on t h e  samples  t a k e n  w i t h  p e r t i n e n t  comments. 

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

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

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

a t t a c h e d  l i s t  f o r  completed/not  completed f i l e  l i s t ) .  

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

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

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

Bureau of 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 .  

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

w a s  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 .  Local  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 or  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 .  P e r h a p s  t h e  b e s t  summary of t h e  geology w i t h i n  much of  t h e  

E s m e r a l d a - S t a t e l i n e  Resource  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 o f  Mines and Geology B u l l e t i n  77,  e n t i t l e d  Geology and 

Minera l  D e p o s i t s  of Sou thern  Nye County,  Nevada by H . R .  Cornwall ( 1 3 7 2 ) .  
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b )  Nevada Bureau o f  Mines and Geology B u l l e t i n  78, e n t i t l e d  Geology and 

M i n e r a l  D e p o s i t s  of  Esmeralda County ,  Nevada by J . P .  A l b e r s  and J.11. 

S t e w a r t ,  ( 1 9 7 2 ) .  

c )  Nevada Bureau of Mines and Geology B u l l e t i n  62 e n t i t l e d  Geology and 

M i n e r a l  D e p o s i t s  of  C l a r k  County,  Nevada, by C . R .  Longwell ,  E.H. 

Pampeyan, Ben Bower, and R . J .  R o b e r t s  (1965) .  



'The Alum mining d i s t r i c t  i s  l o c a t e d  a p p r o x i m a t e l y  7 mil-es due west  of t h e  

Weepah d i s t r i c t  and 11 m i l e s  n o r t h  of  S i l v e r  Peak on a low d i v i d e  between Clay ton  

V a l l e y  and Big Smoky V a l l e y  i n  n o r t h - c e n t r a l  Esmeralda  County,  Nevada. Access 

t o  t h e  d i s t i r c t  i s  a l o n g  f a i r  d i r t  r o a d s  e a s t  and n o r t h  from S t a t e  Highway 4 7 .  

E n t r y  i n t o  t h e  d i s t r i c t  from t h e  n o r t h  is  n o t  recommended. The road connect ing 

t h e  Alum d i s t r i c t  t o  t h e  Weepah d i s t r i c t  i s  washed o u t .  

The d i s t r i c t  was d i s c o v e r e d  a b o u t  1868 d u r i n g  t h e  e x t e n s i v e  e x p l o r a t i o n  of  

Esmeralda County ( S p u r r ,  1906) .  I n  1921,  t h e  Western  Chemical Co. e r e c t e d  a n  

a lum-sulfur  t r e a t m e n t  p l a n t ,  and a l t h o u g h  t h e  d e p o s i t  was worked i n t e r m i t t e n t l y ,  

no p r o d u c t i o n  was e v e r  r e p o r t e d  ( L i n c o l n ,  1923) .  A c t i v i t y  i n  t h e  d i s t r i c t  was 

r e p o r t e d  i n  1939 and a g a i n  i n  1967,  b u t  a g a i n ,  n e i t h e r  a t t e m p t  was s u c c e s s f u l .  

A t  t h e  t ime  of examina t ion  ( S p r i n g ,  1 9 8 3 ) ,  no r e c e n t  a c t i v i t y  was n o t e d  a t  t h e  

p r o p e r t y  o r  i n  t h e  g e n e r a l  v i c i n i t y .  

The Alum d i s t r i c t  h a s  o n l y  one p r o p e r t y ,  t h e  Alum P u r e / S u l f u r  Pure  P a t e n t e d  

Cla ims.  The workings  e x p l o r e  an e l o n g a t e d  d i k e - l i k e  mass of hydrothermal ly  

a l t e r e d  r h y o l i t e  i n t r u d i n g  g e n t l y  f o l d e d ,  a r g i l l i c n l l y  a l t e r e d  sedimentary  

T e r t i a r y  r h y o l i t e  t u f f s  ( S p u r r ,  1 9 0 6 ) .  The o l d e r  work ings ,  which c o n s i s t  of 

s e v e r a l  i n c l i n e d  s h a f t s ,  were  d e s t r o y e d  by open p i t t i n g  d u r i n g  subsequent  a c t i . v i t y .  

N a t i v e  s u l f u r  c r y s t a l s ,  d e p o s i t e d  by t h e  s u b l i m a t i o n  o f  a scend ing  s u l f u r i c  

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

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

s e v e r a l  i n c h e s  t h i c k ,  i s  o r d i n a r y  po tass ium alum k a o l i n i t e  and minor gypsum seams. 

The v e i n s  p i n c h ,  s p l i t  and widen th roughout  t h e  d e p o s i t .  I , o c a l l y ,  t h e  alum v e i n s  

f o l l o w  remnant: s h e e t i n g  i n  t h e  r h y o l i t e  and i r o n  o x i d e s  s t a i n  t h e  d e p o s i t .  
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ALUNITE DISTRICT 

The A l u n i t e  ( R a i l r o a d  P a s s )  mining d i s t r i c t  i s  s i t u a t e d  a l o n g  R a i l r o a d  Pass  

a t  t h e  s o u t h e a s t e r n  end of  T A ~ s  Vegas Val-ley i n  S2,T23S,1163B, and i n c l u d e s  t h e  

workings  i n  t h e  n o r t h e a s t  t r e n d i n g  Black H i l l s .  The d i s t r i c t  is  l o c a t e d  about  

20 m i l e s  s o u t h  of Las Vegas and 5  m i l e s  wes t  of I joulder C i t y  i n  c e n t r a l  C la rk  

County,  Nevada. O u t l y i n g  a r e a s  a r e  a c c e s s i b l e  by way o f  good d i r t  r o a d s  from U.S. 

Highway 95,  w h i l e  the  main p a r t  of t h e  d i s t r i c t  i s  w i t h i n  wa lk ing  d i s t a n c e  from 

t h e  R a i l r o a d  P a s s  Casino p a r k i n g  l o t ,  

L i n c o l n  (1923) r e p o r t e d  t h a t  gold  was f i r s t  d i s c o v e r e d  i n  t h e  Black H i l l s  

wes t  of  R a i l r o a d  P a s s  p r i o r  t o  1908,  b u t  R .  T .  H i l l  i s  c r e d i t e d  w i t h  d i s c o v e r i n g  

go ld  and a l u n i t e  i n  t h e  d i s t r i c t  i n  1908.  The a r e a ' s  f a v o r a b l e  s i m i l a r i t y  t o  t h e  

G o l d f i e l d  mining d i s t r i c t  i n  t h e  g e n e s i s  and o c c u r r e n c e  of a l u n i t e ,  a l o n g  wi th  

s i m i l a r  c o u n t r y  r o c k ,  a l t e r a t i o n  p r o d u c t s ,  m i n e r a l i z a t i o n ,  and s t r u c t u r a l  c o n t r o l s  

g e n e r a t e d  e a r l y  hope t h a t  t h e  A l u n i t e  d i s t r i c t  would b e  d e f i n e d  a s  a Goldf ie ld - type  

go ld  d e p o s i t  ( H i l l ,  1908).  The A l u n i t e  Mining Con~pariy soor1 formed, b u t  was 

abandoned a f t e r  a s h o r t  and non-product ive  p e r i o d  of o p e r a t i o n .  I n  1915,  i n t e r e s t  

was r e v i v e d  i n  t h e  d i s t r i c t  f o r  a l u n i t e ,  v a l u a b l e  i n  i t s e l f  f o r  i t s  p o t a s h  c o n t e n t ,  

b u t  t h e  v e n t u r e  was u n s u c c e s s f u l  when t h e  p e r c e n t  o f  p o t a s h  proved too low t o  be 

mined economical ly  ( L i n c o l n ,  1923) .  I n t e r e s t  was r e v i v e d  f o r  a  t h i r d  t i n e  d u r i n g  

MJ I when t h e  d i s t r i c t  was c o n s i d e r e d  a s  a p o s s i b l e  s o u r c e  f o r  aluminum, b u t  g rade  

and d i s t r i b u t i o n  of t h e  a l u n i z e d  rock  was u n f a v o r a b l e  f o r  commercial e x p l o i t a t i o n  

(Longwell ,  e t  a x . ,  1965) .  No p r o d u c t i o n  of a l u n i t e  h a s  e v e r  been recorded .  The 

Quo Vadis  Mining Company began o p e r a t i o n s  a t  the  Quo Vadis  Mine i n  1915, but  a c t i v i t y  

was s p o r a d i c  and t h e  mine c l o s e d  i n  l a 2 3  ( l i n c o l n ,  1923). The o n l y  recor3ed  pro- 

d u c t i o n  f o r  t h e  d i s t r i c t  came from t h e  Quo  Vadis Mine i n  1935 and 1936 and amounted 

t o  l e s s  than  $35,000 i n  go ld  w i t h  minor s i l v e r  (Longwell ,  et al., 1965) .  The 

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

f i e l d  i n s p e c t i o n  noted no a c t i v i t y  i n  t h e  d i s t r i c t  e x c e p t  t h e  s u r f a c e  e x p l o r a t i o n  

from t h e  "1981 gold  rush" .  
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The Black  I i i l l s  s o u t h w e s t  o f  R a i l r o a d  P a s s  i s  a n  e r o d e d  f i n g e r  of  t h e  Miocene 

q u a r t z  monzoni te  I3oulder C i t y  P l u t o n ,  o v e r l a i n  by p r n p y l i t i c a l l y  a l t e r e d  a n d e s i t e  

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

w i t h  m a s s i v e  T e r t i a r y  a n d e s i t e  Elow b r e c c i a s  and Lavas .  The r o c k s  a l o n g  the  c o n t a c t  

a r e  a r g i l l . i c a l l y  a l t e r e d  i ~ n d  l o c a l l y  s i l i c i f i e d  (Anderson, 1 9 7 7 ) .  The p l u t o n  is  

u p l i f t e d  r e l a t i v e  t o  t h e  v o l c a n i c s  a l o n g  a  n o r t h - t r e n d i n g ,  v e r t i c a l  s h e a r  zone .  Ln 

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

and l a v a s ,  which a r e  i n t e r s t r a t i f i e d  w i t 1 1  s andy  t o  c o n g l o m e r a t i c  s e d i m e n t a r y  l a y e r s  

( H i l l ,  1908;  Anderson,  1 9 7 7 ) .  The v o l c a n i c s  are i n t r u d c d  by numerous d i k e s  and 

i r r e g u l a r  i n t r u s i v e  m a s s e s .  

The Alu r l i t e  d i s t r i c t  i s  l o c a t e d  a l o n g  i n t e r s e c t i n g  zones  of  i n t e n s e  f r a c t u r i n g  

and f a u l t i n g .  The rnai.11 f a u l t  t r a c e  e x t e n d s  n o r t h w e s t - s o u t i ~ e a s t ,  w i t h  i n t e r s e c t i n g  

s e t s  of  s t r o n g  n o r t h - s o u t h  and e a s t - w e s t  f r a c t u r e s  and  s h e a r s  ( H i l l ,  1908),  (an 

e x t e n s i o n  of t h e  1,as Vegas S h e a r  Zone?). Along I t a i l r o a d  P a s s ,  t h e  f a u l t s  g e n e r a l l y  

t r e n d  n o r t h - n o r t h w e s t  and  a r e  downdropped t o  t h e  s o u t h w e s t .  

H i l l  (1908) s u g g e s t s  t h a t  t h e  m i r l e r a l i z a t i o n  and  a l t e r a t  i o n s  i n  t h e  l i n i l r o a d  

P a s s  a r e a  i s  p r o b a b l y  t h e  r e s u l t  o f  h o t ,  a c i d i c ,  s o l f a t a r i c ,  a s c e n d i n g  volcani -c  

v a p o r s  f o l l o w i n g  b r e c c i a t e d  zones  i n  t h e  v o l c a n i c s .  A l u n i t e ,  a l o n g  w i t h  s i l i c a ,  

gypsum, and k a o l i . n ,  r e p l a c e  T e r t i a r y  v o l c a n i c  roclcs i n  a  b e l t  a l o n g  a complex zone 

of  f a u l t i n g .  The a l u n t t e  5.s w i d e l y  d i s s e m i n a t e d  t h r o u g h o u t  t h e  a l t e r e d  v o l c a n i c s ,  

b u t  o c c u r s  most c o n s p i c u o u s l y  a s  s m a l l ,  m a s s i v e ,  i r r e g u l a r ,  w h i t e  t o  p i n k i s h  v e i n s  

( C a l l a g h a n ,  1 9 3 6 ) .  J a r o s i t e  o c c u r s  as s m a l l  c r y s t a l s  i n  vugs  i n  t h e  a l u n i t i z e d  

r o c k .  Minor g o l d  and s i l v e r  a l s o  o c c u r  d i s s e m i n a t e d  i n  t h e  a l t e r e d  r o c k  and i n  

q u a r t z  v e i n s  (Longwel l ,  g , 1 9 6 5 ) .  

The Quo Vadis  Mine a p p e a r s  t o  be f o l l o w i l ~ g  t h e  n o r t i i - n o r t h e a s t  t r e n d i n g  f a u l t  

zone which d e f i n e s  a  g r a b e n  and  h o r s t  s t r u c t u r e  t h a t  is i n t e r s e c t e d  by a n  e a s t -  

wes t  s e t  o f  s h e a r s .  The w o r k i n g s  a r e  l o n g  t h e  e a s t  and w e s t  c o n t a c t s  of  a  down- 

dropped b l o c k  o f  q u a r t z  rnonzoni te  be tween a n d e s i t c  b r e c c i a .  The r o c k s  a l o n g  t h e  
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c o n t a c t  a r e  extensively and l o c a l l y  a l t e r e d  ( a r g i l l i c ,  p r o p y l i t i c ,  n l u n i t j z e d ,  and  

s i l i c i c ) .  The  f a u l t  b r e c c i a  i s  c o a t e d  w i t h  h y d r o t h e r m a l  q u a r t z  anti t h e  f r a g m e n t s  

e x h i b i t  m i t l i n g .  B a r i t e ,  c a l c i t e ,  and q u a r t z  v e i n s  c u t  a c r o s s  a l l  r o c k  t y p e s  and  

s t r u c t u r e s .  M i n e r a l i z a t i o n  a t  t h e  p r o p e r t y  o c c u r s  a s  v e r y  f i n e  s u l f i d e s  ( p y r i t e  

and c h a l c o p y r i t e )  a l o n g  w i t h  f r e e  m i l l i n g  g o l d  (Vandenbcrg ,  1937) c a r r i e d  by q u a r t z ,  

b a r i t e ,  and manganese - s t a ined  c a l c i t e  v e i n s ,  which f i l l  f a u l t  zone f i s s u r e s .  The 

v e i n s  and c o u n t r y  r o c k  a r e  s t a i n e d  by  i l ~ a l a c h i t e  and i r o n  o x i d e s .  The e a s t e r n  f a u l t  

c o n t a c t  a p p e a r s  t o  h a v e  c a r r i e d  a g r e a t e r  d e g r e e  o f  m i n e r a l i z a t i o n  t h a n  t h e  w e s t e r n  

f a u l t  zone,  however ,  t h e  m a j o r i t y  o f  worlcings f o l l o w  t h e  w e s t e r n  f a u l t  zone .  

The B lue  Q u a r t z  Mine work ings  f o l l o w  a  6-8 f o o t  w ide ,  v e r t i c a l  , n o r t h e r l y  

t r e n d i n g  f a u l t  zone  i n  p r o p y l i t i c a l l y  a l t e r e d  a n d c s i t c  f l o w s .  B r e c c i n t e d  q u a r t z  

and b a r i t e  v e i n s  and  s t r i n g e r s ,  c a r r y i n g  a n d e s i t e  f r a g m e n t s ,  p y r i t e  a n d  c h a l c o -  

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

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

m a l a c h i t e .  L a t e  s t a g e  s i i j c a  f l o o d i n g  c o a t s  t h e  v e i n s ,  b r e c c i a ,  and c o u n t r y  r o c k  

w i t h  f i n e  g a l e n a  g r a i n s  and d r u s y  q u a r t z .  
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The Ash Meadows d i s t r i c t  c o v e r s  a  s i n k  and meadow a r e a  i n  t h e  Amargosa 

D e s e r t  approx imate ly  1 5  m i l e s  s o u t h  of La th rop  Wel l s  i n  extreme s o u t h e r n  Nye 

County,  Nevada. Access t o  t h e  d i s t r i c t  i s  a long  good d i r t  roads  e a s t  from 

Nevada S t a t e  Highway 29. 

The e x t r a c t i o n  of f u l l e r ' s  e a r t h  and m o n t m o r i l l o n i t e  c l a y s  from t h e  d i s t r i c t  

began about  1918 and con t inued  i n t o  t h e  1 9 3 0 ' s  ( K r a l ,  1951) .  The d i s t r i c t  was 

r e l a t i v e l y  i n a c t i v e  u n t i l  t h e  l a t e  1 9 7 0 ' s  when t h e  r a p i d  r i s e  i n  o i l  p r i c e s  

g e n e r a t e d  e x p l o r a t i o n  i n  t h e  o i l  i n d u s t r y  and t h e  d i s t r i c t  was r e a c t i v a t e d .  While 

no a c t i v i t y  was d i r e c t l y  obse rved  a t  t h e  t ime of i n s p e c t i o n  ( S p r i n g ,  1 9 8 2 ) ,  f r e s h l y  

exposed f a c e s  of t h e  d e p o s i t  coupled w i t h  t h e  amount of  equipment l e f t  on s i t e ,  

i n d i c a t e d  t h a t  t h e  d i s t r i c t  had r e c e n t l y  been p roduc ing .  Ash Meadows i s  t h e  

l a r g e s t  p roducer  of  c l a y s  i n  Nevada w i t h  a  p a s t  p r o d u c t i o n  exceeding a n  e s t i m a t e d  

$ 3  m i l l i o n .  The CAT c l a i m  b l o c k ,  owned by P l a c e r  Amargosa Ven tures ,  c o v e r s  

s e v e r a l  s q u a r e  m i l e s  i n c l u d i n g  t h e  main p a r t  of t h e  d i s t r i c t .  The o l d e r  s u r f a c e  

and underground workings  have been d e s t r o y e d  by t h e  c u r r e n t  open p i t  o p e r a t i o n .  

The main p i t  e x t e n d s  below t h e  w a t e r  t a b l e ,  which c a u s e s  problems i n  e x t r a c t i o n  

and r e q u i r e s  t h a t  t h e  c l a y s  b e  d r i e d  up t o  two months b e f o r e  p r o c e s s i n g  (Kra l ,  1951) .  

F i v e  m i l e s  n o r t h e a s t  of t h e  main d i s t r i c t  a r e  s m a l l e r  m o n t m o r i l l o n i t e  d e p o s i t s ,  

s i m i l a r  t o  t h o s e  found a t  ttsh Meadows. P r o d u c t i o n  from t h e s e  d e p o s i t s  h a s  been 

s m a l l ,  ma in ly  from s u r f a c e  workings .  

The Ash Meadows d i s t r i c t  i s  a n  a r e a  of  h o r i z o n t a l  t o  g e n t l y  d i p p i n g  P l e i s t o -  

cene p l a y a  d e p o s i t s  o v e r l a i n  by Recent a l luv ium.  The d e p o s i t s  a r e  g e n e r a l l y  

l e n t i c u l a r  t o  c i r c u l a r  i n  shape  and v a r y  i n  t h i c k n e s s ,  t h i n n i n g  t o  t h e  edges .  

The c l a y s  a r e  p robab ly  t h e  r e s u l t  o f  ground w a t e r  a l t e r a t i o n  of t h e  t u f f a c e o u s  

p l a y a  l a k e  beds  t o  ca lc ium and manganese m o n t m o r i l l o n i t e  and f u l l e r ' s  e a r t h  

d e p o s i t s .  L o c a l l y ,  t h e  r e s i d u a l  t u f f  t e x t u r e s  a r e  p r e s e r v e d .  Minor i r o n  o x i d e s  

s t a i r1  t h e  d e p o s i t s  ( I . r a l ,  1951;  Papke,  1970) .  
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The Bare Mounta in  ( F l u o r i n e )  min ing  d i s t r i c t  i s  s i t u a t e d  d u e  e a s t  of  B e a t t y  

and U.S. Highway 95 i n  a n  a r e a  which  i n c l u d e s  t h e  n o r t h w e s t  t r e n d i n g  Bare Mounta in  

and t h e  n o r t h w e s t e r n  end o f  Yucca Mounta in ,  i n  s o u t h e r n  Nye County,  Nevada. The 

s m a l l ,  s u b - d i s t r i c t  o f  C a r r a r a  i s  l o c a t e d  on t h e  e a s t  f l a n k  o f  Bare  Mountain. A l l  

a r e a s  o f  t h e  d i s t r i c t  are a c c e s s i b l e  by  way o f  good t o  poor  d i r t  r o a d s  e a s t  f rom 

U.S. Highway 95 .  

The Bare Mounta in  d i s t r i c t  was o r i g i n a l l y  p r o s p e c t e d  d u r i n g  t h e  1904 B u l l f r o g  

boom. From 1905 t o  a b o u t  1 9 1 8 ,  t h e  d i s t r i c t  was e x p l o r e d  and small g o l d  d e p o s i t s  

were d i s c o v e r e d  o n  t h e  w e s t ,  n o r t h ,  and e a s t  f l a n k s  o f  Bare  Mountain.  E a r l y  

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

t h i s  p e r i o d  was meager and wen t  u n r e p o r t e d .  Mercury was o r i g i n a l l y  d i s c o v e r e d  n e a r  

t h e  T e l l u r i d e  Mine a round  1908.  L a t e r  d i s c o v e r i e s  a t  t h e  T i p  Top and Thompson 

Mines r e s u l t e d  i n  t h e  c o n s t r u c t i o n  o f  a  r e t o r t  a b o u t  191.2 and s e v e r a l  hundred f l a s k s  

o f  mercury  were  produced ( B a i l e y  and P h o e n i x ,  1 9 4 4 ) .  O t h e r  commodit ies  produccd 

i n  t h e  d i s t r i c t  d u r i n g  t h i s  e a r l y  p e r i o d  i n c l u d e d  gem-qua l i t y ,  c i n n a b a r - b e a r i n g  

o p a l ;  ce ramic  s i l i c a  from t h e  S i l i c o n  Mine;  v o l c a n i c  c i n d e r ,  k a o l i n ,  and p e r l i t e .  

A t t empt s  were  made t o  q u a r r y  m a r b l e  from t h e  C a r r a r a  q u a r r y ,  b u t  were  l a r g e l y  

u n s u c c e s s f u l  ( B a l l ,  1906;  L i n c o l n ,  1923 ;  C o r n w a l l ,  1 9 7 2 ) .  E a r l y  p r o d u c t i o n  f i g u r e s  

f o r  t h e  d i s t r i c t  f o r  t h e  above  commodi t i e s  were  i n c l u d e d  i n  t h e  B u l l f r o g  d i s t r i c t ,  

b u t  e s t i m a t e s  p l a c e  them a t  less t h a n  $30 ,000  (Hewet t ,  1 9 3 6 ) .  

F l u o r s p a r  h a s  produced t h e  l a r g e s t  v a l u e  f o r  t h e  Bare  Mounta in  d i s t r i c t  w i t h  

t h e  Da i sy  Mine a s  t h e  main p r o p e r t y .  The o r i g i n a l  l o d e  c l a i m s  a t  t h e  Daisy were  

l o c a t e d  i n  1918 by J .  I r v i n g  C r o w e l l .  He s o l d  t h e  c l a i m s  Lo Spa r  P r o d u c t s  Corp. 

who l e a s e d  t h e  p r o p e r t y  back  t o  t h e  C r o w e l l  f a m i l y  ( C o n t i n e n t a l  F l u o r s p a r  Co.)  on 

a  99 y e a r  l e a s e .  The p r o p e r t y  h a s  been  i n  c o n t i n u o u s  p r o d u c t i o n  s i n c e  1918,  and 

is now b e i n g  nianaged by t h e  t h i r d  g e n e r a t i o n  o f  t l te  C r o w e l l  f a m i l y  ( L i n c o l n ,  1 9 2 3 ) .  

F l u o r s p a r  p r o d u c t i o n  from t h e  p r o p e r t y  t h r o u g h  1976 h a s  been  e s t i m a t e d  a t  more t h a n  



Bare Mountain D i s t r i c t - 2 .  
a b 

200,000 t o n s  and Cornwal l  (1972) r e p o r t s  r e s e r v e s  c o u l d  l a s t  f o r  y e a r s .  The 

d e p o s i t  i s  t h e  l a r g e s t  i n  Nevada. 

The Bare Mountain d i s t r i c t  i s  un ique  a s  b e i n g  t h e  o n l y  r e l a t i v e l y  a c t i v e  

d i s t r i c t  i n  t h e  E s m e r a l d a - S t a t e l i n e  Resources  Area P r o j e c t .  The Daisy Mine was 

producing,  a l t h o u g h  c u t  back i.n manpower and p r o d u c t i v i t y  due  t o  t h e  r e c e s s i o n ;  

t h e  S t i r l ing-Panama Mine a r e a ,  a l o n g  w i t h  a d j a c e n t  p r o p e r t i e s  a long t h e  e a s t e r n  

f l a n k  of Bare Mountain,  was mining d i s s e m i n a t e d  go ld  and e x p l o r i n g  r e p o r t e d  s i l v e r  

b e a r i n g  zones.  A c a r e t a k e r  was i n  r e s i d e n c e  on t h e  S i l v e r  Peak c la ims .  The O a s i s  

Mountain P r o j e c t  ( S p i c e r  Claim) n o r t h  o f  B e a t t y  n e a r  S p r i n g d a l e ,  had been p roduc ing  

t e l l u r i d e  go ld  f o r  o v e r  a  y e a r ,  and t h e  d i s t r i c t  had been e x t e n s i v e l y  exp lo red  

d u r i n g  1981-1982, 

Bare Mountain i s  a n o r t h w e s t ,  e l o n g a t e d  t r i a n g u l a r  m a s s  of  complexly f a u l t e d  

and f o l d e d  L a t e  Precambrian t o  L a t e  P a l e o z o i c  c l a s t i c  and carbonaceous  sed imenta ry  

r o c k s ,  which a r e  l o c a l l y  i n t r u d e d  by T e r t i a r y - Q u a t e r n a r y  d i k e s  of pegmat i t e ,  

a p l i t e ,  and g r a n i t i c  porphyry.  I n t r u d i n g  t h e  s e d i m e n t a r y  mass throughout  t h e  

a r e a  a r e  low g r a d e ,  o r e  b e a r i n g  s t r i n g e r s  and mass ive  v e i n s  of  q u a r t z .  The 

sed imenta ry  beds  form a  n o r t h w e s t  d i p p i n g ,  n o r t h e a s t  s t r i k i . n g  monocline.  L o c a l l y ,  

t h e  sed iments  a r e  metamorphosed t o  h o r n f e l s ,  t a c t i t e ,  m a r b l e ,  a n d  p h y l l i t e / s c h i s t  

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

sed iments  a r e  o u t c r o p s  of  T e r t i a r y  r h y o l i t i c  welded and non-welded ash-flow t u f f s  

and f lows .  E a s t  and s o u t h e a s t  of Bare Mountain a r e  T e r t i a r y - Q u a t e r n a r y  c i n d e r  

cones .  

Deformation of t h e  P a l e o z o i c  b l o c k  occur red  i n  a t  l e a s t  t h r e e  s t a g e s :  t h e  

i n i t i a l ,  i n t e n s e  d e f o r m a t i o n  of  t h e  beds  d u r i n g  t h e  Sonoma Orogeny a t  t h e  end of  

t h e  P a l e o z o i c ;  i n t e n s e  t h r u s t  and r i g h t - l a t e r a l  s t r i k e - s l i p  f a u l t i n g  i n  t h e  

Mesozoic (Laramide Orogeny?) ;  and normal f a u l t i n g  d u r i n g  t h e  T e r t i a r y  Basin-Range 

t e c t o n i c  p e r i o d .  L o c a l l y ,  t h r u s t  f a u l t s  f a v o r  t h e  weak, s h a l y  u n i t s  of t h e  Wood 

Canyon and C a r r a r a  Format ions .  The main de fo rmat ion  of Bare Mountain i s  probably  
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r e l a t e d  t o  t h e  r i g h t - l a t e r a l  s h e a r i n g  of  t h e  Walker Lane Mobile B e l t  (Longwell, 

1960) .  The mountain i s  bounded on t h e  e a s t  and w e s t  f l a n k s  by Ter t i a ry -Qua te rna ry  

Basin-Range normal f a u l t s .  

The n o r t h e r n  end of Yucca l loun ta in  i s  composed o f  Miocene t o  Recent r h y o l i t i c  

welded and nonwelded t u f f s ,  and r h y o l i t e  t o  r h y o - d a c i t e  porphyry d i k e s ,  s t o c k s ,  

and l a v a s  which i n c l u d e  v o l c a n i c  g l a s s ,  pumice f ragments  and s t o n e s .  The t u f f s  

a r e  b l e a c h e d ,  a r g i l l i c a l l y  a l t e r e d ,  and a r e  i r r e g u l a r l y  s i l i c i f i e d  nnd opn l i zed  

from ascend ing  hydro the rmal  s o l u t i o n s .  A l a s k i t e  d i k e s  and f ine -g ra ined  g r a n i t i c  

d i k e s  i n t r u d e  t h e  a l t e r e d  v o l c a n i c s  and f o l l o w  bedd ing  p l a n e s  i n  t h e  Pa leozo ic  

sed iments  on t h e  n o r t h  s i d e  of  Bare Mountain.  The v o l c a n i c s  a r e  thought t o  be  

d e r i v e d  from t h e  Timber Mountain C a l d e r a ,  Oasis Mountain C a l d e r a ,  and o t h e r  v o l c a n i c  

c e n t e r s  l o c a t e d  n o r t h  and n o r t h e a s t  of  Bare Mountain.  E r o s i o n a l  remnants of l a t e r  

b a s a l t  f lows  o v e r l y  t h e  e a r l i e r  e x t r u s i v e s .  The t u f f s  and f lows a r e  g e n e r a l l y  

h o r i z o n t a l  o r  have s h a l l o w  d i p s  and s t r i k e  i n  a l l  d i r e c t i o n s .  F a u l t i n g  i n  t h e  

v o l c a n i c s  g e n e r a l l y  t r e n d  n o r t h e a s t  and a r e  l a t e r  i n t e r s e c t e d  by n o r t h - n o r t h e a s t  

t r e n d i n g  f a u l t  t r a c e s  ( a s s o c i a t e d  w i t h  t h e  Walker Mobile B e l t ? ) .  T e c t o n i c  

a c t i v i t y  i n  t h e  T e r t i a r y  modera te ly  deformed and t i l t e d  t h e  v o l c a n i c s .  The 

v o l c a n i c s  l i e  e i t h e r  i n  d i r e c t  c o n t a c t  w i t h  t h e  P a l e o z o i c  sed iments  o r  a long  a  

s h a l l o w ,  n o r t h  d i p p i n g  t h r u s t  f a u l t .  

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  o c c u r s  i n  s e v e r a l  general .  modes. Hydro- 

the rmal  q u a r t z  v e i n s  and b r e c c i a  zones a r e  found th roughout  t h e  P a l e o z o i c  s e d i -  

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

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

ga lena  and s p h a l e r i t e .  The m e t a l l i c s  a r e  c a r r i e d  and d e p o s i t e d  by t h e  q u a r t z  v e i n s  

a long  bedding s h e a r s  and d i s s e m i n a t e d  i n  t h e  c o u n t r y  r o c k ,  t h e  most f a v o r a b l e  

b e i n g  t h e  d o l o m i t i c  member of  t h e  Precambrian-Cambrian S t i r l i n g  Q u a r t z i t e .  

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

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



Bare Mountain D i s  t r i c  t-4. 
16 

s i l i c i f i e d  and a r g i l l i z e d .  I r r e g u l a r  b r e c c i a  p i p e s  o r  zoncs on t h e  e a s t e r n  

f lankiof  Bare Mountain i n  t h e  d o l o m i t i c  Nopah Format ion c o n s i s t s  of f ragments  of 

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

and c a r r y  minor go ld  and f l u o r i t e .  F l u o r i t e  f i l l s  t h e  open spaces  and r e p l a c e s  

t h e  b r e c c i a  f r a g m e n t s ,  which a r e  rounded and su r rounded  by r o c k  f l o u r .  S t i b i -  

c o n i t e  was obse rved  w i t h  t h e  f l u o r i t e .  The T e r t i a r y  r h y o l i t e  t u f f s  a r e  hydro- 

the rmal ly  a l t e r e d  t o  masses o f  cha lcedony ,  o p a l ,  and a l u n i t e  which c a r r i e s  f i n e  

s t r i n g e r s  and g r a i n s  of c i n n a b a r  (Knopf, 1915) .  S p a r s e  c i n n a b a r  i s  a l s o  i n  l e n s e s  

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

a l o n g  f i s s u r e s  i n  do lomi te .  

The p r i n c i p a l  f l u o r i t e  d e p o s i t s  a t  t h e  Daisy  Mine i n  t h e  n o r t h e r n  end of 

Bare Mountain o c c u r  a s  i r r e g u l a r ,  hydro the rmal  r ep lacement  b o d i e s  a l o n g  f a u l t  

zones i n  do lomi te  (Nopah Format ion)  , The o r e b o d i e s '  fo rmat  i o n  was s t r u c t u r a l l y  

controlled--by t h r u s t  and normal  f a u l t s .  The e x t e n t  of the  d e p o s i t  i s  unknown. 

Surrounding t h e  o r e  b o d i e s  a r e  c l a y - l i k e  r i n d s  of  gouge which a r e  r e p o r t e d  t o  

c a r r y  smal lamounts  of  g o l d .  I n  t h e  v i c i n i t y  of  t h e  ntine, c r y s t a l l i n e  F luorspar  

f i l l s  s o l u t i o n  c a v i t i e s  i n  t h e  do lomi te .  Mr. Jack  Crowel l ,  t h e  c u r r e n t  mine 

manager, was k i n d  enough t o  g i v e  u s  a t o u r  of  t h e  Daisy  Mine. A c t i v i t y  a t  t h e  

mine e x t e n d s  from t h e  8 t h  t o  t h e  1 3 t h  l e v e l s .  Samples were taker1 from t h e  p r e s e n t  

o r e  body. For  a  complete  d e s c r i p t i o n  of t h e  Daisy  Mine, r e f e r  t o  t h e  l i s t  of 

r e f e r e n c e s  c i t e d .  

The O a s i s  Mountain P r o j e c t  ( S p i c e r  Cla ims)  h a s  been mining t e l l u r i d e  go ld  

f o r  over  a  y e a r  n e a r  O a s i s  Mountain.  The c l a i m  b l o c k  e x t e n d s  over  5 s q u a r e  m i l e s  

and i n c l u d e s  t h e  T r a n s v a a l  Camp a r e a .  According t o  t h e  p r o j e c t  g e o l o g i s t ,  gold  

t e l l u r i d e s  o c c u r  i n  t h e  r h y o l i t e  b r e c c i a .  The o r e  bod ies  a r e  i n  v e i n ,  e p i t h e r m a l  

and i n t r u s i v e  sys tems  a s s o c i a t e d  w i t h  t h e  Timber Mountain C a l d e r a .  Ile a l s o  

sugges ted  t h a t  a  molybdenum porphyry sys tem might b e  l o c a t e d  a t  d e p t h  i n  t h e  
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T r a n s v a a l  Camp a r e a ,  which i s  l o c a t e d  a l o n g  t h e  r i m - f a u l t  system of t h e  Timber 

Mountain C a l d e r a .  
rn<< 

Along t h e  e a s t e r n  f l a n k  of  -ISe?sn Mountain,  t h e  Panama M i n e - S t i r l i n g  Mine a r e a  

i s  c u r r e n t l y  o p e n - p i t t i n g  f o r  d i s s e m i n a t e d  gold  i n  b r e c c i a  zones a l o n g  a  sha l low 

t h r u s t  f a u l t .  The o r e ,  which o c c u r s  i n  t h e  upper p l a t e ,  r a n g e s  from 0 .5  to  4.0 

o z / t o n  w i t h  v a l u e s  i n  a r s e n i c ,  ant imony,  and mercury.  Below t h e  o r e  zone the  

r o c k s  a r e  s i l i c i f i e d  from a s c e n d i n g  m i n e r a l i z e d  s o l u t i o n s .  The a r e a  i s  e x t e n s i v e l y  

b r e c c i a t e d  and i n t r u d e d  by porphyry d i k e s .  M i n e r a l s  obse rved  i n  t h e  a r e a  i n c l u d e  

c l a y s ,  a l u n i t e ,  l i m o n i t e ,  j a r o s i t e ,  f l u o r i t e ,  s t i b n i t e ,  and c e r r u s i t e .  Throughout 

t h e  work ings ,  t h i n  c a l c i t e / f l u o r i t e  arid q u a r t z  v e i n s  a r e  p r e v a l e n t .  S t i b i c o n i t e  

was obse rved  a s s o c i a t e d  w i t h  f l u o r i t e ,  which p a r t i a l l y  cements and r e p l a c e s  t h e  

b r e c c i a  f r agments  . 
K a o l i n  h a s  been mined from m o n t m o r i l l o n i t e  d e p o s i t s  o u t c r o p p i n g  e a s t  of 

B e a t t y  on t h e  w e s t e r n  f l a n k  of  B e a t t y  Mountain.  The k a o l i n  r e s u l t e d  from t h e  

a l t e r a t i o n  of  Miocene-Pliocene t u f f s  a l o n g  f a u l t s .  The d e p o s i t s  g r a d e  L a t e r a l l y  

i n t o  t h e  c o u n t r y  rock .  
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BLACK IIOKSE DISTRICT --- -- 

The Black Morse mining d i s t r i c t  i s  l o c a t e d  on  t h e  s o u t h e a s t  f l a n k  of M i l l e r  

Mountain i n  t h e  extreme w e s t e r n  p a r t  of Esnleralda County, Nevada, i n  TZS, R34E. 

I t  i s  bounded on t h e  s o u t h  by U.S. Ilighway 6 ,  on t h e  n o r t h  and wes t  by t h e  

Mineral-Esmeralda County L i n e ,  and on t h e  e a s t  by t h e  Columbus s a l t  marshes. I t  

is a c c e s s i b l e  from t h e  s o u t h  by way of d i r t  roads  n o r t h  from U.S. Highway 6 ,  and 

from t h e  n o r t h e a s t  and n o r t h w e s t  by way of p o o r l y  main ta ined  d i r t  roads .  Due 

t o  t h e  1982-83 wet w i n t e r ,  many of t h e  roads  have been washed o u t  and a r e  i m p a s s i b l e  

o r  v e r y  dangerous.  

L i t t l e  i s  known a b o u t  t h e  e a r l y  h i s t o r y  of t h e  Black Horse mining d i s t r i c t ,  

a l though  i t  p o s s i b l y  c o u l d  have t i e s  t o  t h e  C a n d e l a r i a  (Columbus) and Coaldale  

mining d i s t r i c t s ,  which were  a c t i v e  a s  e a r l y  a t  t h e  1860 ' s .  E a r l i e s t  p roduc t ion  

f i g u r e s  known were from minor shipments  of low g r a d e  t u n g s t e n  i n  t h e  1940's  from 

t h e  Black Morse Mine. P r o d u c t i o n  from t h e  1940 ' s  t o  t h e  1970 's  h a s  been minor 

and i n f r e q u e n t .  R e c e n t l y  t h e  o l d e r  workings have been d r i l l e d  and t renched  

i n  t h e  s h r n  zone. The Black Horse d i s t r i c t  was t h e  c o u n t y ' s  l e a d i n g  producer o f  

t u n g s t e n  i n  1955. ( A l b e r s ,  S t e w a r t ,  1972). 

The Black Horse d i s t r i c t  i s  u n d e r l a i n  by t h e  Precambrian Campito Formation 

and t h e  lower Cambrian P o l e t a  and Hark less  Format ions .  The rocks  c o n s i s t  of 

q u a r t z i t i c  s i l s t o n e ,  l i m e s t o n e ,  and sandy l i m e s t o n e  which have been metamorphosed 

t o  h o r n s f e l s ,  marb le ,  and g a r n e t - e p i d o t e  r i c h  t a c t i t e  (Albers ,  S t e w a r t , l 9 7 2 ) .  

The metasediments a r e  i n t r u d e d  by a  T e r t i a r y  g r a n o d i o r i t e  p lu ton  which is  i n  t u r n  

i n t r u d e d  by massive q u a r t z  v e i n s ,  massive fe ldspar -mica  r i c h  pegmat i t e  d i k e s ,  

and v e r y  f i n e  g r a i n e d  a p l i t e  d i k e s .  B a r i t e  v e i n s  were noted i n  t h e  s k a r n  zones 

n e a r  t h e  Maxwell Mine. It h a s  n o t  been determined whether  t h e  metamorphism of 

t h e  sed iments  r e s u l t s  from t h e  T e r t i a r y  i n s t r u s i o n s ,  a  y e t  unexposed i n t r u s i o n ,  
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a t  d e p t h ,  o r  from p r e v i o u s  t e c t o n i c  a c t i v i t y .  O v e r l y i n g  t h e  metasediments i n  t h e  

n o r t h - 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  a r e  T e r t i a r y  r h y o l i t e  welded a s h  f lows and 

Qua te rna ry  b a s a l t  f l o w s .  L a t e  T e r t i a r y  c i n d e r  c o n e s a r e  found i n  t h e  a r e a  of t h e  

b a s a l t  f lows.  A t  one s i t e ,  a  s o l u t i o n  c a v i t y  was no ted  t o  have formed i n  t h e  

r h y o l i t e  a s h  f lows  and was w e a t h e r i n g  i n  s i t u .  The c a v i t y  ( o r  c a v i t i e s )  i s  

f i l l e d  w i t h  masses of r e d ,  ye l low,  and brown banded,  and milky g reen  (p rase )  

v a r i e t i e s  of j a s p e r .  

The p r i n c i p a l  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  o c c u r s  i n  t h e  metamorphosed 

Cambrian H a r k l e s s  Format ion where s c h e e l i t e ,  p o w e l l i t e ,  and c r y s t a l l i n e  molybdeni te  

a r e  d i s s e m i n a t e d  th roughout  t h e  banded t a c t i t e s .  (Note: The d i s t r i c t  i s  an 

e x c e l l e n t  c o l l e c t i o n  s i t e  f o r  j a s p e r  (gem q u a l i t y ? ) ,  i d o c r a s e  ( v e s u v i a n i t e ) ,  

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

( p y r i t e ,  c h a l c o p y r i t e ,  b o r n i t e )  were observed i n  t h e  Cambrian Campito Formation. 

S e r i c i t e  and j a r o s i t e  were  n o t e d  c o a t i n g  f r a c t u r e  and f a u l t  s u r f a c e s  i n  s k a r n  zone,  

Abundant secondary  copper  m i n e r a l s  c o a t e d  t h e  v e i n s  and c o u n t r y  r o c k .  A t  t h e  

Molly c l a i m  ( t h e  o l d  Ulack l iorse  Mine) t h e  l i m e s t o n e s  a r e  l o c a l l y  s i l i c i f i e d  

and marb le ized .  

Lying a s t r i d e  t h e  Esmeralda-Mineral  c o u n t r y  l i n e ,  immediate ly  southwest  of 

t h e  d i s t r i c t ,  a r e  Miocene-Pliocene dia tomaceous  e a r t h  d e p o s i t s .  These d e p o s i t s  

have been mined by GREFCO (Grea t  Lakes Carbon C o r p o r a t i o n )  and have been i n  

p r o d u c t i o n  s i n c e  1944.  According t o  t h e  c h i e f  e n g i n e e r  o f  t h e  c o r p o r a t i o n ,  t h e  

d e p o s i t s  a r e  a n  i s o l a t e d  embayment of a  T e r t i a r y  f r e s h  w a t e r  l a k e  bed.  The 

sed iments  which formed t h e  s h a l l o w  b a s i n  i n c l u d e  a r g i l l i c  and c a l c a r e o u s  

d i a t o m i t e ,  c l a y s  and v o l c a n i c  a s h .  These  d e p o s i t s  a r e  u n d e r l a i n  and o v e r l a i n  by 

b a s a l t i c  f l o w s .  
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BUENA VISTA DISTRICT -- 

The Buena Vista d i s t r i c t ,  a l s o  known a s  t h e  Queens, Oneata ,  Mount Montgomery, 

o r  B a s a l t  d i s t r i c t ,  i s  u s u a l l y  d e s c r i b e d  under Minera l  County. The p r i n c i p a l  mining 

a r e a  i n  t h e  d i s t r i c t ,  however, i s  l o c a t e d  a t  t h e  head o f  Queen Canyon i n  Esmeralda 

County. Queen Canyon l i e s  j u s t  n o r t h  of Boundary Peak i n  t h e  n o r t h e r n  White 

Mountains e a s t  of t h e  Nevada-Cal i fornia  s t a t e  l i n e .  A l l  o f  t h e  p o r t i o n  of t h e  

d i s t r i c t  i n  Esmeralda coun ty  is  w i t h i n  t h e  boundary of t h e  Inyo N a t i o n a l  F o r e s t ,  and 

a s m a l l  p a r t  of t h e  d i s t r i c t  a t  t h e  head of Queen Canyon, i n c l u d i n g  t h e  I n d i a n  

Queen mine s i t e ,  i s  w i t h i n  t h e  Sugar loaf  Roadless  a r e a .  

According t o  L inco ln  (1923) t h e  f i r s t  mining a c t i v i t y  i n  t h e  a r e a  d a t e s  t o  

1862. L i t t l e  came of t h e  e a r l y  p r o s p e c t i n g ,  and i t  was n o t  u n t i l  1870 t h a t  

t h e  I n d i a n  Queen (Queen) Mine was l o c a t e d .  P r o d u c t i o n  began i n  1873, and extended 

f o r  a number of y e a r s .  Couch and Carpen te r  (1943) c r e d i t  t h e  d i s t r i c t  wi th  

$367,435 through 1881. L i n c o l n  (1923) mentions a r e v i v a l  i n  1905-07, b u t  no record  

of p roduc t ion  f o r  t h i s  t ime e x i s t s .  The Tip Top g o l d  mine and t h e  Red Rose and 

Wild Rose mercury mines are sometimes inc luded  w i t h i n  t h e  Buena V i s t a  d i s t r i c t ,  

b u t  they  a r e  more l o g i c a l l y  p l a c e d  i.n t h e  F i s h  Lake V a l l e y  d i s t r i c t  which l i e s  t o  

t h e  e a s t .  The Buena Vista d i s t r i c t ,  a s  d e s c r i b e d  i n  t h i s  r e p o r t ,  i n c l u d e s  on ly  t h e  

h i s t o r i c  mining a r e a  i n  and around Queen Canyon, s o u t h e a s t  of t h e  Esmeralda County 

l i n e .  

A s  shown on U.S.G.S. map GQ-1013, t h e  rocks  exposed on t h e  southwest  s i d e  

of Queen Canyon a r e  h o r n b l e n & d i o r i t e ,  a d e m e l l i t e ,  and g r a n i t e  of t h e  Inyo 

b a t h o l i t h .  On t h e  n o r t h e a s t  s i d e  of Queen Canyon, metasedimentary  rocks  of t h e  

Cambrian Hark less  Format ion and t h e  Ordovician Pa lmet to  Format ion a r e  exposed.  

These r o c k s  have been i n t r u d e d  by t h e  Inyo b a t h o l i t h  complex, and h o r n f e l s ,  s k a r n ,  

and marble  have formed l o c a l l y  w i t h i n  the  c o n t a c t  zone.  T e r t i a r y  v o l c a n i c  rocks  

form t h e  upper reaches  of t h e  n o r t h e a s t  s i d e  of Queen Canyon e i t h e r  cover ing  o r  
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c r o s s - c u t t i n g  t h e  o l d e r  sed imenta ry  r o c k s .  Most o f  t h e  m i n e r a l  p r o p e r t i e s  i n  Queen 

Canyon a r e  l o c a t e d  w i t h i n  t h e  n o r t h  wes t  t r e n d i n g  band of  Hark less  Formation 

exposed on t h e  s t e e p  s l o p e  of t h e  canyons'  n o r t h  wB11 .  The I n d i a n  Queen o r  Queen 

mine i s  h i g h  on Garnet  Ridge a t  t h e  s o u t h e a s t  head of t h e  canyon, t h e  Morgan, 

Spohr,  and A l b e r t  mines a r e  l o c a t e d  a l o n g  t h e  t r e n d  of t h e  Hark less  ou tc rop  t o  t h e  

nor thwes t .  J u s t  above t h e  o l d  camp a r e a  i n  Queen Canyon, t h e  canyon f o r k s  on 

each s i d e  of Garnet Ridge.  The lower p o i n t  of Garne t  Ridge is  u n d e r l a i n  by 

Q r d o v i c i a n  Pqlmet to  Format ion,  mapped i n  t h r u s t  c o n t a c t  w i t h  t h e  under ly ing  

Hark less .  No m i n e r a l  d e p o s i t s  were s e e n  i n  t h e  Ordovic ian  rocks ,  and t h e  t h r u s t  

i t s e l f  h a s  no ev idence  of m i n e r a l i z a t i o n .  The t h r u s t  c o n t a c t  i s  mapped (U.S.G.S. 

GQ-1013) a s  fo l lowing  t h e  canyon f l o o r  t o  a  p o i n t  j u s t  w e s t  of t h e  o l d  camp where 

i t  c l imbs  up and a c r o s s  t h e  t o e  of t h e  canyon w a l l  wes t  of t h e  A l b e r t  mine. There  

a r e  s m a l l  p r o s p e c t s  h e r e ,  b u t  t h e y  a r e  i n  t h e  H a r k l e s s  Format ion,  j u s t  e a s t  o f  t h e  

mapped t h r u s t  c o n t a c t .  The s m a l l  o u t c r o p  of b a s a l t  j u s t  above t h e  Spohr mine is 

i n  f low c o n t a c t  w i t h  t h e  u n d e r l y i n g  metasediments ,  and a  r e d  baked zone can b e  s e e n  

below t h e  b a s a l t  i n  t h e  metasediments .  Although n o t  shown of t h e  geo log ic  

quadrang le  map, i t  seems t h a t  t h e r e  is  a  major s t r u c t u r e  between t h e  Cambrian 

rocks  and t h e  T e r t i a r y  r o c k s  h i g h  on t h e  canyon r i m  t o  t h e  n o r t h e a s t .  The Cambrian 

r o c k s  e a s t  of t h e  A l b e r t  mine appear  t o  be l a r g e ,  c h a o t i c  b l o c k s ,  i n  a way s i m i l a r  

t o  b l o c k s  on t h e  margins of l a r g e  c a l d e r a  s t r u c t u r e s .  The h i g h e s t  p o i n t s  on t h e  

e a s t  canyon r i m ,  Mustang P o i n t ,  Horseshoe Rock, and Kennedy P o i n t ,  appear  t o  be 

r h y o l i t i c  p l u g s  o r  domes w i t h i n  t h e  T e r t i a r y  s e c t i o n .  The s t r u c t u r a l  boundary 

between Mustang Mountain t o  t h e  e a s t  and Queen Canyon t o  t h e  west  a l s o  forms t h e  

g e n e r a l  boundary between t h e  Buena V i s t a  d i s t r i c t  and t h e  a d j a c e n t  F i s h  Lake V a l l e y  

d i s t r i c t .  

The H a r k l e s s  fo rmat ion  i n  t h e  a r e a  of t h e  mines i n  Queen Canyon i s  composed 

of a r g i l l i t e s , p h y l l i t e s ,  and s p o t t e d  s c h i s t s .  The r o c k s  a r c  t a n ,  p a l e  g r e e n ,  and 
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maroon, and they show abundant  i r o n  s t a i n i n g  a round  t h e  o l d  mine workings.  A t  

t h e  I n d i a n  Queen mine, some of t h e  workings f o l l o w  a ~ 5 0 ' ~  s h e a r  zone which is 

heavy w i t h  i ronandmanganese  ox ide  s t a i n i n g .  O t h c r  workings on t h e  r i d g e  above 

t h e  mine expose N40°W t r e n d i n g  s h e a r  s t r u c t u r e s .  The underground workings of t h e  

I n d i a n  Queen mine were n o t  a c c e s s i b l e  t o  examine a t  t h e  time of our v i s i t .  The 

p o r t a l  (Poorman Tunnel) had been r e c e n t l y  r e h a b i l i t a t e d  and was locked.  However, 

members of a  U.S. Bureau of Mines team conduc t ing  work on t h e  r o a d l e s s  a r e a  

e v a l u a t i o n  p r o j e c t  were  a b l e  t o  g a i n  a c c e s s  and examine t h e  underground workings.  

The o l d  d r i f t s  and s t o p e s  are r e p o r t e d  t o  f o l l o w  prominent  nor thwes t - sou theas t  

s h e a r  zones .  Mining was done on what a r e  d e s c r i b e d  a s  b r e c c i a  zones l a c e d  w i t h  

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

An i n t e r e s t i n g  o b s e r v a t i o n  made by L y l e s  i s  t h a t  t h e  o l d  workings extend f o r  a  

l o n g  d i s t a n c e  t o  t h e  s o u t h e a s t ,  and t h a t  t h e  ex t reme  s o u t h e a s t  end of t h e  

a c c e s s i b l e  workings p a s s  from a l t e r e d  sediments  i l l t o  h i g h l y  a l t e r e d  v o l c a n i c  

r o c k s .  The c o n t a c t  i s  n o t  s h a r p ,  and i s  complicated due t o  t h e  a l t e r a t i o n .  Ly les  

d i d  n o t  t h i n k  t h a t  t h e  ve in - type  m i n e r a l i z a t i o n  w a s  p r e s e n t  w i t h i n  t h e  v o l c a n i c s .  

It would be  i n t e r e s t i n g  t o  s t u d y  t h i s  a r e a  i n  d e t a i l .  I f  t h e  v e i n  m i n e r a l i z a t i o n  

of t h e  I n d i a n  Queen does  ex tend  i n t o  v o l c a n i c s ,  t h e  m i n e r a l i z a t i o n  i s  t h e r e f o r e  

v e r y  young, and n o t  r e l a t e d  t o  t h e  Inyo B a t h o l i t h  t o  t h e  s o u t h .  I f ,  a s  i s  more 

l o g i c a l ,  t h e  v e i n  m i n e r a l i z a t i o n  does  n o t  c r o s s  t h e  c o n t a c t ,  t h e  a l t e r a t i o n  i n  

t h e  v o l c a n i c s  may s i g n i f y  young m i n e r a l i z a t i o n  r e l a t e d  t o  t h e  v o l c a n i c s  s i m i l a r  

t o  what can be seen i n  t h e  mercury-gold p r o p e r t i e s  i n  t h e  F i s h  Lake Val ley  d i s t r i c t  

t o  t h e  s o u t h e a s t .  Whatever i s  t h e  c a s e ,  i f  v o l c a n i c  r o c k s  were a c t u a l l y  

i n t e r s e c t e d  by tlie deep workings  of t h e  I n d i a n  Queen, t h e  c o n t a c t  between Cambrian 

sed iments  and T e r t i a r y  v o l c a n i c s  must h e r e  be a  s t r u c t u r a l  c o n t a c t .  
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A t  t h e  A l b e r t  and Spohr mines,  ~ 2 0 ' - 3 0 O ~  s h e a r  s t r u c t u r e s  were foll.owed by 

some of t h e  o l d  workings ,  and nor thwest  t r e n d i n g  s h e a r s  w i t h  t h i n  q u a r t z  v e i n s  

a long  them were s e e n  a t  t h e  upper A l b e r t  workings .  Most of t h e  o l d  workings  a t  

b o t h  t h e  I n d i a n  Queen and A l b e r t  mine a r e a s  a p p e a r  t o  f o l l o w  N40°W s t r u c t u r e s .  

Dump rock  a t  t h e  I n d i a n  Queen c o n t a i n s  v i s i b l e  amounts of g a l e n a ,  chalco-  

p y r i t e ,  p y r i t e ,  and copper  ox ide  m i n e r a l s .  Some g a l e n a  w i t h  q u a r t z  was s e e n  a t  

t h e  upper A l b e r t  worlcings. Other  dumps i n  t h e  area were ,  except  f o r  minor i r o n  

s t a i n i n g ,  e s s e n t i a l l y  b a r r e n .  

A t  t h e  t i m e  of our  examina t ion ,  no mining was i n  p r o g r e s s  i n  t h e  canyon. 

S igns  on t h e  road l e a d i n g  i n t o  t o  t h e  d i s t r i c t  and v a r i o u s  n o t i c e s  w i t h i n  t h e  canyon 

gave ev idence  o f  r e c e n t  work by C a n d e l a r i a  Meta l s  Corpora t ion .  The Queen mine(Poorman 

Tunnel)  had been r e c e n t l y  re t imbered  a t  t h e  p o r t a l ,  and remains o f  new work b u i l d i n g s  

were s e e n .  A l l  equipment had a p p a r e n t l y  v e r y  r e c e n t l y  been removcd and what had 

been a  f a i r l y  a m b i t i o u s  p r o j e c t  had been t e r m i n a t e d .  Other o l d  p o r t a l s  i n  t h e  a r e a  

had been r e t i m b e r e d ,  b u t  o n l y  one o r  two s e t s  a t  each  p o r t a l  had been r e p l a c e d ,  a s  

i f  t h e  work were f o r  e x t e r n a l  appearances  o n l y .  Sample t r e n c h e s  had been c u t  a c r o s s  

t h e  Queen dump, and a  l a r g e  a r e a  below t h e  o l d  camp had been sc raped  c l e a n ,  a s  i f  

t o  p r e p a r e  a  l e a c h  pad f o u n d a t i o n .  No o r e  p i l e s  were  i n  ev idence ,  and a s  of 

August ,  1982 t h e  p r o j e c t  seems n o t  t o  have p r o g r e s s e d  beyond t h e  sampl ing s t a g e .  
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BULLFROG DISTRICT 

The B u l l f r o g  d i s t r i c t  and t h e  i n c l u d e d  P i o n e e r  d i s t r i c t  t o  t h e  n o r t h  a r e  

l o c a t e d  i n  t h e  B u l l f r o g  I I i l l s  j u s t  wes t  of B e a t t y  i n  s o u t h e r n  Nye county .  The 

B u l l f r o g  H i l l s  e x t e n d  i n  a n  east-west d i r e c t i o n  between t h e  Amargosa range  on t h e  

wes t  and Bare Mountain-Pahute Mesa on t h e  e a s t  forming a d i v i d e  between S a r c o b a t u s  

F l a t  t o  t h e  n o r t h  and t h e  An~argosa D e s e r t  t o  t h e  s o u t h .  The w e s t e r n  p o r t i o n  of  t h e  

d i s t r i c t  i s  i n c l u d e d  w i t h i n  t h e  boundary of  Death V a l l e y  N a t i o n a l  Monument. 

Gold w a s  d i s c o v e r e d  a t  t h e  o r i g i n a l  B u l l f r o g  mine a t  t h e  s o u t h  end of B u l l f r o g  

Mountain, 7  m i l e s  wes t  of  B e a t t y ,  i n  t h e  summer o f  1904. The i n i t i a l  f i n d s  were  

h igh-grade s u r f a c e  o r e ,  a s s a y i n g  a t  $700 p e r  t o n ,  and a r u s h  t o  t h e  a r e a  deve loped .  

By November of t h a t  y e a r  f i v e  s e p a r a t e  towns, Amargosa, B e a t t y ,  B u l l f r o g ,  Bonanza, 

and R h y o l i t e ,  were  l a i d  o u t  and were competing t o  become t h e  t r a d e  c e n t e r  of t h e  

d i s t r i c t  ( L a t s c h a r ,  1981) .  The Montgomery-Shoshone mine,  t h e  most impor tan 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 ,  began p r o d u c t i o n  i n  1907. To t h e  n o r t h ,  i n  t h e  

P i o n e e r  a r e a ,  t h e  Mayflower mine began o p e r a t i o n s  i n  1911, and t h e  P ioneer  mine 

opened i n  1913. The Montgomery-Shoshone c l o s e d  i n  1910, t h e  P i o n e e r  c l o s e d  i n  

1917 ( L i n c o l n ,  1923) .  Minor a c t i v i t y  con t inued  i n  t h e  d i s t r i c t  up t o  about  1921, 

and s m a l l  l e a s i n g  o p e r a t i o n s  c o n t i n u e  i n  t h e  a r e a  t o  t h e  p r e s e n t .  L i n c o l n ,  1923, 

g i v e s  a  t o t a l  p r o d u c t i o n  f i g u r e  of $2,792,930 f o r  t h e  p e r i o d  1905-1921 and c r e d i t s  

most of t h e  p r o d u c t i o n  t o  t h e  Montgomery-Shoshone mine. 

The go ld  d e p o s i t s  i n  t h e  B u l l f r o g  d i s t r i c t  a r e  i n  f i s s u r e s  and v e i n s  i n  

r h y o l i t i c  welded t u f f s  and a r e  f o r  t h e  most p a r t  r e l a t e d  t o  s t e e p  normal f a u l t s .  

Ramsome and o t h e r s  (1907) i n  U.S .G.S. B u l l e t i n  407, d e s c r i b e d  t h e  o l d  mines and 

d e p o s i t s  i n  d e t a i l ,  and t h a t  work shou ld  be c o n s u l t e d  f o r  i n d i v i d u a l  mine 

d e s c r i p t i o n s .  The minera logy  of  t h e  g o l d - s i l v e r  v e i n s  i s  s imple  and c o n s i s t s  of  

q u a r t z ,  c a l c i t e ,  and f i n e l y  d i s s e m i n a t e d  g o l d - s i l v e r  i n  s c a t t e r e d  p y r i t e  g r a i n s .  
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Smal l  amounts of c h a l c o c i t e  and g reen  c h r y s o c o l l a  and m a l a c h i t e  were p r e s e n t  i n  

t h e  o r i g i n a l  d i s c o v e r y  o r e  from t h e  d i s t r i c t ,  g i v i n g  t h e  o r e  a  green c o l o r  which 

l e d  t o  t h e  name B u l l f r o g  f o r  t h e  mine and ,  e v e n t u a l l y ,  f o r  the  d i s t r i c t .  L inco ln  

(1923) mentions t h a t  a l u n i t e  i s  p r e s e n t ,  probably  a s  an  a l t e r a t i o n  m i n e r a l  

a s s o c i a t e d  w i t h  t h e  e p i t h e r m a l  go ld  d e p o s i t s .  

A t  t h e  t ime of o u r  examina t ion  i n  1982, c l a i m s  i n  t h e  a r e a  of t h e  Connection 

s h a f t  a t  Pioneer  were h e l d  by Cordex E x p l o r a t i o n .  I n  t h i s  a r e a ,  gold  m i n e r a l i z a t i o n  

i s  p r e s e n t  i n  l a r g e  b l o c k s  o f  Cambrian l imes tone  which a r e  included w i t h i n  a T e r t i a r y  

ash-flow t u f f  u n i t .  M i n e r a l i z a t i o n  i s  r e l a t e d  t o  a  s t e e p  f a u l t  which c u t s  b o t h  

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

weak a r g i l l i z a t i o n ,  b u t  g o l d  v a l u e s  were  r e p o r t e d  t o  be  mainly conf ined t o  t h e  

l i m e s t o n e  b l o c k .  T h i s  a r e a  i s  on t h e  w e s t e r n  margin of t h e  l a r g e  Oas i s  c a l d e r a ,  

and t h e  Cambrian l i m e s t o n e  b l o c k s  may be s l i d e  b l o c k s  o r i g i n a t i n g  from t h e  nearby  

wes t  c a l d e r a  w a l l .  

Other  p r o p e r t i e s  w i t h i n  t h e  d i s t r i c t  may have p o t e n t i a l  f o r  t h e  development 

of bulk-minable d e p o s i t s  of g o l d .  One of t h e  most i n t e r e s t i n g ,  j u s t  from i t s  

1907 d e s c r i p t i o n  i n  Ransome, i s  t h e  Gold Bar a r e a ,  now w i t h i n  Death Val ley  

N a t i o n a l  Monutnent. A t  t h e  Gold Bar ,  Ransome d e s c r i b e s  a zone of i r r e g u l a r l y  

f i s s u r e d  and b r e c c i a t e d  r h y o l i t e  f u l l y  100 f e e t  wide w i t h  no d e f i n i t e  boundary 

between v e i n  m a t e r i a l  and r h y o l i t e .  

At t h e  t ime of o u r  examina t ion ,  s m a l l  l e a c h  o p e r a t i o n s  were r e p o r t e d  t o  be 

a c t i v e  a t  t h e  Montogomery-Shoshone and Mayflower mines.  Small  amounts of gold  

o r e  were be ing  mined from t h e  e a s t  s i d e  of Bonanza Ridge,  west  of Rhyol i t e .  

T h i s  o r e  was b e i n g  h a u l e d  t o  a  m i l l  n o r t h  of Bea t ty  f o r  p r o c e s s i n g .  



:5 2- 

B u l l f r o g  d.is t r ic t-3 

S e l e c t e d  I<e fe renccs  : 

B y e r s ,  I?. M.  J r . ,  e t  a 1  (1976)  V o l c a n i c  s u i t c s a n d  r e l a t e d  c a u l d r o n s  of Timber 

Mountain-Oasis  Val ley  C a l d e r a  complex,  s o u t h e r n  Nevada: USGS P r o f e s s i o n a l  P a p e r  

919.  

B y e r s ,  F. M .  e t  a 1  (1976) G e o l o g i c  map of  t h e  Timber  Mounta in  C a l d e r a  a r e a ,  Nye -- 

County,Nevada:  USGS Map GQ-891. 

Cornwa l l ,  H .  R .  and Kle inhampl ,  F .  J .  (1964) Geology of  B u l l f r o g  quadrang le  and o r e  

d e p o s i t s  r e l a t e d  t o  B u l l f r o g  H i l l s  C a l d e r a ,  Nye County ,  Nevada and Inyo  Coun ty ,  

C a l i f o r n i a :  USGS P r o f e s s i o n a l  P a p e r  454-5. 

C o r n w a l l ,  H .  R .  (1972) Geology and m i n e r a l  d e p o s i t s  o f  s o u t h e r n  Nye County,  Nevada: 

NBMG B u l l .  77 .  

Ernmons, S .  F . ,  (1906)  C o n t r i b u t i o n s  t o  Economic Geology,  1905: USGS B u l l e t i n  

285.  

Garsi.de, L .  J .  (1973) R a d i o a c t i v e  m i n e r a l  o c c u r r e n c e s  i n  Nevada: NBMG B u l l e t i n  81. 

Hewet t ,  D .  F . ,  -- et  a 1  (1936)  M i n e r a l  r e s o u r c e s  o f  t h e  r e g i o n  around Boulder  D a m :  

USGS B u l l e t i n  871.  

Koschmann, A.  H . ,  and  B e r g d e n d a h l ,  M.  H .  (1968) P r i n c i p a l  gold-producing  d i s t r i c t s  

o f  t h e  U n i t e d  S t a t e s :  USGS P r o f e s s i o n a l  P a p e r  610.  

K r a l ,  V .  E .  (1951) M i n e r a l  r e s o u r c e s  o f  Nye Coun ty ,  Nevada: NBMG B u l l .  50. 

L a t s c h a r ,  J .  A .  (1981) H i s t o r i c  r e s o u r c e  s t u d y ,  a h i s t o r y  o f  mining  i n  Death  V a l l e y  

N a t i o n a l  I.ionument, v o l .  11, p a r t  1 of  2: N a t i o n a l  P a r k  S e r v i c e ,  U.S. Dep t .  

o f  I n t e r i o r .  

L i n c o l n ,  F .  C .  (1923) Min ing  d i s t r i c t s  and ~ n i n c r a l  r e s o u r c e s  of Nevada: Nevada 

P u b l i c a t i o n  Co., Reno. 

McKee, E .  I1. (1979) Ash-flow s h e e t s  and c a l d e r a s :  T h e i r  g e n e t i c  r e l a t i o n s h i p  t o  

o r e  d e p o s i t s  i n  Nevada: GSA S p e c i a l  P a p e r  180.  

Papke,  K .  G .  (1970) M o n t m o r i l l o n i t e ,  b e n t o n i t e ,  and f u l l e r ' s  e a r t h  d e p o s i t s  i n  

Nevada: NBMG B u l l e t i n  76 .  



B u l l f r o g  d i s t r i c t - 4 .  

Papke, K .  G .  (1973) I n d u s t r i a l  m i n e r a l  d e p o s i t s  o f  Nevada: NBNG Map 46. 

Ransome, F .  L . ,  Emmons, W .  H . ,  and Gar ry ,  G .  1 1 .  (1910) Geology and o r e  d e p o s i t s  

of  t h e  B u l l f r o g  d i s t r i c t ,  Nevada: USGS B u L l e t i n  407. 

Vanderburg,  W. 0. (1936) P l a c e r  mining i n  Nevada: NBMG B u l l e t i n  2 7 .  



The B u n k e r v i l l e  (Key West, Copper King) mining d i s t r i c t  is l o c a t e d  abou t  

10 m i l e s  s o u t h  of  Mesqui te  i n  t h e  n o r t h e r n  V i r g i n  Mountains i n  n o r t h e a s t e r n  C l a r k  

County, Nevada, i n  T15S, R70, 71E. The d i s t r i c t  i s  bounded by t h e  approximate  

l a t i t u d e s  36O35' and 36O45', and 1-ongi tudes  114°00' and 114O15'. The wes te rn  

p o r t i o n  of t h e  d i s t r i c t  i s  e a s i l y  a c c e s s i b l e  by way of t h e  Gold B u t t e  Road s o u t h  

from I n t e r s t a t e  15 a l o n g  good t o  f a i r  d i r t  r o a d s ;  however, the  e a s t e r n  s i d e  o f  t h e  

d i s t r i c t  i s  a c c e s s i b l e  o n l y  from t h e  n o r t h  by a  f a i r l y  long  and s t e e p  h i k e  a l o n g  a  

washed o u t  j e e p  t r a i l .  

The f i r s t  r e p o r t e d  a c t i v i t y  i n  t h e  d i s t r i c t  r e s u l t e d  from copper -n icke l  

o r e  b e i n g  d i s c o v e r e d  i n  t h e  e a s t e r n  p a r t  o f  t h e  d i s t r i c t  i n  t h e  1 8 9 0 ' s .  From 1900 

t o  1903 t h e  Nevada Copper and N i c k e l  Co. e x p l o r e d  t h e  d i s t r i c t ,  p r i m a r i l y  f o r  

a d d i t i o n a l  copper -n icke l  d e p o s i t s  and i t  was d u r i n g  t11i.s i n v e s t i g a t i o n  t h a t  

plat inum's a s s o c i a t i o n  w i t h  t h e  c o p p e r - n i c k e l  o r e  was d i s c o v e r e d .  Minor o r e  

was produced i n  1908 and 1916 from t h e  Key West Mine, a f t e r  wliich t h e  mine s h u t  

down. At tempts  t o  mine i n  1929 r e s u l t e d  i n  2 ,000 t o n s  of  copper -n icke l  o r e  b e i n g  

mined and m i l l e d ,  b u t  poor  m i l l  r e c o v e r y  prontp t e d  a n o t h e r  shutdown. A t  tempts 

were made a g a i n  t o  mine t h e  c o p p e r - n i c k 1  d e p o s i t s  i n  1936, 1952 and 1953, b u t  

a l l  were u n s u c c e s s f u l .  S i n c e  then  o t h e r  companies and i n d i v i d u a l s  have exp lo red  

t h e  a r e a ,  b u t  w i t h  l i t t l e  o r  no r e s u l t s .  The tungsten-beryl -mica  d e p o s i t s  a r e  

l o c a t e d  i n  t h e  rough t e r r a i n  of  t h e  e a s t e r n  p a r t  of t h e  d i s t r i c t ,  e a s t  of t h e  

Key wes t  a r e a .  Development work was done i n  t h e  e a r l y  1950's  and between 1.953 

and 1956 t h e  T r i - S t a t e  M e t a l s ,  I n c .  produced approx imate ly  150 u n i t s  of t u n g s t e n  

o r e .  There  were  s h o r t s  p e r i o d s  of a c t i v i t y  i n  1971 and 1980. Sc rap  mica was 

r e p o r t e d  t o  have been mined i n  t h e  1 8 9 0 ' s  and s h e e t  mica was mined i n  1920 by 

D a n i e l  B o n n e l l i ,  who was one of t h e  e a r l i e r  s e t t l e r s  and e x p l o r e r s  of  t h e  r e g i o n .  
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B e r y l  was no ted  i n  t h e  d i s t r i c t  i n  t h e  1930 's  (tlolmes, 1964) and s e v e r a l  a t t e m p t s  

were made t o  mine t h e  d e p o s i t s  p r i o r  t o  1960. T r a n s p o r t a t i o n  c o s t s  have proven t o  

be p r o h i b i t i v e ,  t h u s  p r e v e n t i n g  economical  p r o d u c t i o n  of t h e  tungsten-beryl -mica  

d e p o s i t s .  The 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  h a s  been l e s s  than $30,000 i n  

g o l d ,  s i l v e r ,  p l a t i n u m ,  pa l l ad ium,  copper ,  l e a d ,  n i c k e l ,  t u n g s t e n ,  and c o b a l t .  

Both a r e a s  of t h e  d i s t r i c t  have been s u b j e c t  t o  U . S .  Bureau o f  Mines i n v e s t i g a t i o n s  

(Heedham, -- e t  a l ,  1950; Holmes, 1964) .  

The n o r t h e r n  V i r g i n  Mountains a r e  a  n o r t h e a s t  t r e n d i n g ,  s t r u c t u a l l y  complex 

range  c o n s i s t i n g  p r i m a r i l y  of  Precambrian metamorphic rocks  f l a n k e d  by P a l e o z o i c  

and Cenozoic f o r m a t i o n s .  The Precambrian r o c k s  a r e  h i g h l y  deformed and l o c a l l y  

r ange  from modera te ly  t o  h i g h l y  metamorphosed from bo th  c o n t a c t  and r e g i o n a l  

metamorphism. ) f iddle  Precambrian g r a n i t i c ,  p e g m a t i t i c ,  and maf ic  d i k e s  and 

p l u t o n s  i n v a d e  t h e  o l d e r  metamorphic r o c k s .  P a l e o z o i c  c a r b o n a t e  and c l a s t i c  

sed imenta ry  r o c k s ,  r a n g i n g  i n  age  from Cambrian t o  Permian,  f l a n k  t h e  Precambrian 

c o r e .  A narrow,  i r r e g u l a r  b e l t  of  Mesozoic r o c k s  b o r d e r  t h e  P a l e o z o i c  rocks  on 

t h e  n o r t h e r n  edge of t h e  d i s t r i c t .  Longwell  (1928) and Bea l  (1965) s u g g e s t  t h a t  

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

a n t i c l i n e  w i t h  t h e  n o r t h  f l a n k  compl ica ted  by e x t e n s i v e  f a u l t i n g .  The n o r t h e r n  

P a l e o z o i c  and Mesozoic Eormatious a p p e a r  t o  be t i l t e d ,  mass ive  f a u l t  b locks  i n  

t h r u s t  f a u l t  c o n t a c t  w i t h  lower  t h r u s t  p l a t e s  of Precambrian r o c k s .  Throughout 

t h e i r  h i s t o r y ,  t h e  V i r g i n  Mountains have exper ienced  s e v e r a l  e p i s o d e s  of t h r u s t  

f a u l t i n g ,  c h i e f l y  d u r i n g  t h e  L a t e  Cre taceous  and e a r l y  Cenozoic.  T h i s  t h r u s t  

f a u l t i n g  i s  p  c s s i b l y  r e l a t e d  t o  t h e  Mesozoic O v e r t h r u s t  b e l t ,  which a t  t h e  

p r e s e n t  t ime i s  c o n s i d e r e d  a  prime c o l l e c t i o n  s i t e  f o r  o i l  r e s e r v e s .  These t h r u s t  

f a u l t s  a r e  compl ica ted  by l o c a l  normal ,  r e v e r s e ,  and s t r i k e - s l i p  f a u l t i n g .  The 

B u n k e r v i l l e  d i s t r i c t  i s  d i v i d e d  i n t o  5 g e n e r a l  s t r u c t u r a l  b l o c k s ,  bound by r e v e r s e  

and t h r u s t  f a u l t s  ( B e a l ,  1965) .  
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The Precambrian rocks generally consist of garnet-sillimanite-biotite schist, 

granite and granodiorite gneisses, and pegmatite dikes, with the schistosity of 

the rocks trending nortlleast and almost vertical. Most of the narrow pegmatites 

dikes are simple or barren; however the complex variety (those which have been 

enriched by hydrothermal solutions) are abundant throughout the district. These 

pegmatites follow the northeast trend of the district and show substantial amounts 

of beryl and chrysoberyl along with minute quantities of cesium and lithium (Holmes, 

1964). Massive and tabular pegmatites, up to 75 feet wide also cut the Precambrian 

metamorphics and carry minor beryllium. The Precambrian pegmatites have been 

9 dated by K-Ar method at 1.37 + 0.14 x 10 years (Anderson, 1951). Dark grey mafic 

dikes and sills cut the Precambrian rocks in the southwest block and smaller 

hornblendite dikes occur througtiout the district. 

All mineral deposits are related to or occur in the Precambrian rocks with 

the mineralized zones divided into two main groups: The tungsten-beryllium-mica 

belt in the eastern part of the district which extends from the Arizona border 

southwest for approximately 1.5 miles; and the northeasterly trending copper-nickel- 

platinum deposits in the western part of the district. The tungsten-beryl-mica 

workings are along and adjacent to prominent reverse faults in garnet-mica 

schist with concordant hornblendite sills and dikes, pegmatites, and scheelite- 

bearing quartz veins. These intrusives follow the general northeast structural 

and foliation trend. Chrysoberyl and beryl occurs as disseminated grains and local 

concentrations in the peg~natites. Scrap mica is a constitute of the garnet-mica 

schist and sheet mica occurs sporadically in zones throughout the pegmatites 

(Holmcs, 1964). 

The copper-nickel deposits are generally fissure type veins with partial 

replacement and disseminations. Deal (1965) suggests that the deposits resulted 

from hydrothermal activity along north-northeasterly trending faults, The two 
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main d e p o s i t s  ( t h e  Key West Mine and t h e  Grea t  E a s t e r n  N i c k e l  d e p o s i t )  a r e  l o c a t e d  

i n  Precambrian g r a n o d i o r l t e  g u c i s s  which grntles 1 ; l t c r a l l y  Lnto g r a n i t e  g n e i s s  and 

l a t e r  was i n t r u d e d  by h o r n b l e n d i t e  and pegmat i t e  d i k e s .  Most of t h e  n i c k e l - b e a r i n g  
I 

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

d i k e s ,  where they main ly  o c c u r  i n  t i n y  v e i n l e t s  and d i s c r e t e  g r a i n s .  Chrome h a s  

a l s o  been noted i n  t h e  h o r n b l e n d i t e  d i k e s  a long  w i t h  t r a c e s  of  p l a t i n u m  (L indgren ,  

Davy, 1924). 

A t  t h e  Key West mine t h e  h o r n b l e n d i t e  body o c c u r s  a s  a  domelike s t r u c t u r e  

approx imate ly  150 f e e t  wide  and 200 f e e t  long  w i t h  m i n e r a l i z a t i o n ,  metamorphism, 

and a l t e r a t i o n s  o c c u r r i n g  i n  v a r y i n g  d e g r e e s .  The m i n e r a l i z a t i o n  appears  t o  be  

conf ined  t o  t h e  a r e a s  where  p r e -  and p o s t - m i n e r a l i z a t i o n  f a u l t i n g  is most p rominen t .  

The o r e  m i n e r a l s  a r e  n o t  c o n f i n e d  t o  any one g i v e n  r o c k  t y p e ,  b u t  t h c  main o r e  

body o c c u r s  i n  t h e  l a r g e  h o r n b l e n d i t e  l e n t i c u l a r  mass. The o r e  c o n s i s t s  of 

o x i d i z e d  and s u l f i d e  m i n e r a l s  c o n t a i n i n g  copper ,  n i c k e l ,  and p la t inum,  a long  w i t h  

minor amounts o f  g o l d .  M a g n e t i t e  i s  uniformly d i s t r i b u t e d  throughout  gangue and 

o r e .  (Needham, Davy, 1924) .  The s u l f i d e s  a t  d e p t h  a l s o  i n c l u d e  s p h a l e r i t e  and 

molybdeni te  and a r e  c o n c e n t r a t e d  i n  t h e  h o r n b l e n d i t e  d i k e  and o t h e r  h o s t s ,  

i n c l u d i n g  q u a r t z  v e i n s .  Outc rops  a t  t h e  mine a r e  i n t e n s e l y  weathered and 

hydro the rmal ly  a l t e r e d  t o  s p e c t a c u l a r  c o l o r s .  

A t  t h e  t ime t h e  d i s t r i c t  n e a r  v i s i t e d  no a c t i v i t y  w a s  observed a t  e i t h e r  

t h e  tungsten-beryl-mica a r e a  i n  t h e  e a s t  o r  t h e  n i c k e l - c o p p e r  d e p o s i t s  i n  t h e  

w e s t .  However, s u r f a c e  e x p l o r a t i o n  had been conducted i n  t h e  a r e a  s u r r o u n d i n g  

t h e  Key West Mine w i t h i n  t h e  l a s t  5 y e a r s .  
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The C h a r l e s t o n  min ing  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  of  t he  

n o r t h w e s t  t r e n d i n g  S p r i n g  Efountains,  a l>proxi rnnte ly  35 m i l e s  n o r  t l ieas  t of Las Vegas,  

C l a r k  County ,  Nevada, A c c e s s  t o  t h e  d i s t r i c t  is  a l o n g  w e l l  marked and used r o a d s  

wes t  from U.S. Highway 95. The d i s t r i c t  l i e s  w i t h i n  t h e  b o u n d a r i e s  of  t h e  To iyabe  

N a t i o n a l  F o r e s t .  L i m i t a t i o n  of t i m e  and f i e l d  money d i d  n o t  a l l o w  u s  t o  do  o n - s i t e  

examina t ion  of  t h i s  d i s t r i c t .  

The d i s t r i c t ' s  e a r l y  h i s t o r y  is  unknown. I i e r ~ e t t  (1936) r e p o r t s  t h a t  o x i d i z e d  

l e a d - z i n c  o r e  v a l u e d  a t  l ess  t h a n  $5 ,000  w a s  mined and s h i p p e d  from t h e  d i s t r i c t  

between 1926 and 1929. In 1953 and 1954,  t h e  Ada and E d i t h  c l a i m s  produced 11 ounces  

of s i l v e r  and 18 ,300 l b s  o f  l e a d  v a l u e d  a t  a p p r o x i m a t e l y  $2 ,500.  O the r  p r o p e r t i e s  

i n  t h e  d i s t r i c t  a l s o  p roduced  minor l e a d  and z i n c  (Longwel l ,  -- er  a l ,  1965).  Dur ing  

t h e  p e r i o d  t h a t  f i e l d  work was conduc ted  i n  C l a r k  Coun ty ,  t h e  C h a r l e s t o n  d i s t r i c t  

was under  a n  e s t i m a t e d  12 f e e t  o f  snow, t h e r e f o r e ,  the d i s t r i c t  was n o t  examined. 

The re  is  no known a c t i v i t y  e n q u i r y  i n  t h e  d i s t r i c t .  

The S p r i n g  Mounta ins  a r e  a  b l o c k  o f  P r e c a m b r i a n  metamorphic  basement r o c k s  

o v e r l a i n  by P a l e o z o i c  c a r b o n a c e o u s  and c l a s t i c  s e d i m e n t s  r a n g i n g  f rom E a r l y  Cambrian 

through t h e  bi iddle Pe rmian .  PlssLzoic r o c k s  o u t c r o p  o n l y  on  t h e  e a s t e r n  f l a n k s  o f  

t h e  r ange .  The d i s t r i c t  i s  c e n t e r e d  on t h e  P o s t - J u r a s s i c  Keys tone  T h r u s t  P l a t e  and 

Lee Canyon T h r u s t  P l a t e ,  where  t h e  s t r u c t u r a l l y  h i g h e r  Lee Canyon t h r u s t  o v e r r i d e s  

t h e  Keystone t h r u s t  f rom t h e  w e s t  p l a c i n g  Cambrian c a r b o n a t e s  o v e r  Penn-Permian 

c a r b o n a t e s .  The Lee Canyon T h r u s t  P l a c e  i s  t h e  midd le  p l a t e  o f  t h r e e  major  N N W  

d i p p i n g ,  NNE t r e n d i n g ,  e a s t e r l y  d i r e c t e d  t h r u s t  p l a t e s  exposed  i n  t h e  S p r i n g  

Mountains (La ramide  Orogpny 1 ) .  The ma jo r  t h r u s t  p l n t c s  a r e  f u r t h e r  c o m p l i c a t e d  

by l o c a l  f o l d s ,  h i g h - a n g l e  no rma l  f a u l t s ,  and s m a l l e r  i m b r i c a t e d  t h r u s t  f a u l t s  

w i t h i n  t h e  p l a t e s .  ( B u r c h f i e l ,  1 9 7 4 ) .  
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The few workings i n  t h e  d i s t r i c t  a r e  l o c a t e d  a l o n g  t h r u s t  and normal f a u l t s  

i n  t h e  Keystone p l a t e  n e a r  Lee and Kyle Canyons. The o r e  o c c u r s  a s  s m a l l ,  o x i d i z e d ,  

l e a d - z i n c - s i l v e r  r ep lacement  b o d i e s  i n  the  d o l o m i t i z e d  c a r b o n a t e s  a long  t h r u s t  

and o f f s e t t i n g  normal f a u l t s .  The d e p o s i t s  n e a r  Lee Canyon a r e  i n  t h e  La te  

Cambrian Nopah Formation ( d o l o m i t e s )  and t h e  d e p o s i t s  n e a r  Kyle Canyon a r e  w i t h i n  

t h e  Penn-Permian Bird  S p r i n g s  Format ion (Longwcll, &. &, 1965) .  

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  a p p e a r s  t o  b e  ex t remely  minor and of no economic 

importance  (Bohannan, 1980) w i t h  t h e  pr imary m i n e r a l i z a t i o n  of t h e  Spr ing  Mountains 

conf ined  t o  t h e  Goodspr ings  d i s t r i c t  i n  t h e  s o u t h .  Evidence s u g g e s t s  t h a t  t h e  

ascend ing  o re -bea r ing  s o l u t i o n s  a s s o c i a t e d  w i t h  t h e  l a t e  Mesozoic T e r t i a r y  igneous  

a c t i v i t y  t h a t  produced t h e  Goodspr ings  d e p o s i t s  d i d  n o t  m i g r a t e  northward a long  

t h e  Keystone T h r u s t  t o  t h e  C h a r l e s t o n  d i s t r i c t  (Bohannan, 1980) .  
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The C o a l d a l e  mining  d i s t r i c t  i s  l o c a t e d  t o  t h e  s o u t h  and s o u t h w e s t  of  

C o a l d a l e  J u n c t i o n  ( t h e  j u n c t i o n  of  U.S. Highways 6 and  9 5 ) .  I t  i n c l u d e s  mines 

and p r o s p e c t s  t o  t h e  n o r t h  and  n o r t h w e s t  of Emigrant  Peak  a t  t h e  n o r t h e r n  end 

o f  t h e  S i l v e r  Peak  M o u n t a i n s .  The Columbus Marsh d i s t r i c t  encompasses  t h e  

Columbus Marsh p l a y a  n o r t h w e s t  o f  C o a l d a l e  J u n c t i o n .  

The work ings  i n  t h e s e  d i s t r i c t s  a r e  r e l a t i v e l y  m i n o r ,  c o n s i s t i n g  o f  abou t  

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

c u t s  and t r e n c h e s .  

B o r a t e  m i n e r a l s  were  d i s c o v e r e d  on Columbus H a r s h  i n  1871 ,  and s e v e r a l  

s m a l l  m i l l s  were b u i l t  on  o r  n e a r  t h e  p l a y a  i n   he f o l l o w i n g  few y e a r s .  S a l t  

was s u p p l i e d  t o  nea rby  m i l l s  f r om t h e  p l a y a  a s  e a r l y  as 1864  (Papke ,  1976,  

p .  2 2 ) .  By 1882 t h e  b o r a x  p r o d u c t i o n  from t h i s  a r c 3  lint1 c e a s e d .  Coal. was 

d i s c o v e r e d  a t  t h e  n o r t h e r n  e n d  o f  t h e  S i l v e r  Peak F Ioun ta in s  i n  1893. A t t empt s  

t o  mine  and  marke t  t h e  c o a l  l o c a l l y  were  made a t  v a r i o u s  times i n  t h e  1 8 9 0 ' s  

and e a r l y  1 9 0 0 1 s ,  b u t  b e c a u s e  o f  t h e  poor  q u a l i t y ,  none  were  v e r y  s u c c e s s f u l  

( A l b e r s  and  S t e w a r t ,  1 9 7 2 ,  p .  6 2 ) .  Uranium 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  i n  t h e  

C o a l d a l e  d i s t r i c t  i n  t h e  e a r l y  and  mid-1950's ;  e x p l o r a t i o n  a c t i v i t y  f o r  uranium 

a l s o  i s  r e p o r t e d  f o r  t h e  l a t e  1 9 6 0 ' s  and l a t e  1970 t . s .  No commerc ia l  uranium 

d e p o s i t s  we re  l o c a t e d .  

The b o r a t e  m i n e r a l  u l e x i t e  o c c u r s  a s  c o t t o n b a l l - l i k e  t h i n  l a y e r s  2-15 cm 

be low t h e  s u r f a c e  of  Columbus Marsh l o c a l l y  i n  i r r e g u l a r  a r e a s  a round  t h e  margin  

o f  t h e  p l a y a  {Papke, 1 9 7 6 ,  p .  22 ) .  The h a l i t e  mined i n  t h e  1 8 6 0 ' s  was p r o b a b l y  

f rom p l a y a  s u r f a c e  e n c r u s t a t i o n s .  

Four  c o a l  beds  have  b e e n  r e c o g n i z e d  i n  t h e  Eliocene o r  P l i o c e n e  Esmera lda  

Fo rma t ion  exposed  a b o u t  6-7 k ~ n  s o u t h e a s t  of  C o n l d n l e  J u n c t i o n .  'They r a n g e  i n  

t h i c k n e s s  f rom a p p r o x i m a t e l y  1 t o  7 m and a r e  d i s t r i b u t e d  o v e r  a  s t r a t i g r a p h i c  

i n t e r v a l  o f  abou t  90 nl (I-Iance, 1 9 1 3 ;  A l b e r s  and S t e w a r t ,  1972, p.  6 1 ) .  The c o a l  
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i s  q u i t e  v a r i a b l e  i n  q u a l i t y  and s h a l y  p a r t i n g s  a r e  common. The a s h  c o n t e n t  of 

even t h e  b e s t  g rade  c o a l  i s  h i g h ,  and f o l d i n g  a t ~ d  f a u l t i n g  i n  the  T e r t i a r y  s e d i -  

mentary rocks  would f u r t h e r  compl ica te  economic e x t r a c t i o n  (Cnrs idc  and o t h e r s ,  

1980). Toenges and o t h e r s  (1946) i n c l u d e  a  map wliich sliowr; the  c o a l  beds and 

workings. 

A number of  uranium p r o s p e c t s  a r e  known i n  t h e  C o a l d a l e  d i s t r i c t ;  most of 

t h e s e  c o n s i s t  of s l i g h t l y  anomalous r a d i o a c t i v i t y  o r  s p a r s e  uranium m i n e r a l s  i n  

T e r t i a r y  sed imenta ry  o r  v o l c a n i c  r o c k s  ( G a r s i d e ,  1972,  p.  47-48). Two rad io -  

a c t i v e  occur rences  a r e  a s s o c i a t e d  w i t h  s p r i n g s .  Only minor p r o s p e c t i n g  has  been 

done a t  most of t h e s e  p r o s p e c t s ,  and t h e r e  h a s  htcn no ~ i ran ium produc t ion  from 

t h e  d i s t r i c t ,  

The most promis ing uranium p r o s p e c t  i n  t h e  d i s t r i c t  h a s  been c a l l e d  t h e  

Coaldale  p r o s p e c t .  A t  t h i s  p r o p e r t y ,  y e l l o w ,  s i x - v a l e n t  uranium m i n e r a l s  occur  

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

i n  c a v i t i e s  once occup ied  by f e l d s p a r s .  'l'he w a l l r o c k  i s  r h y o l i t i c  welded t u f f .  

Many of t h e  v e i n l e t s  a r e  s i l i c a - c e m e n t e d  hydro the rmal  b r e c c i a  zones.  A number 

of s i m i l a r  v e i n s  c u t  r h y o l i t i c  welded t u f f  on t h e  Hombre c l a i m s ,  l o c a t e d  about 

3 km west  of t h e  C o a l d a l e  uranium p r o p s e c t .  These were exp lo red  f o r  uranium 

by shal low d r i l l i n g  i n  1981? by S i e r r a  Del  Rio N u c l e a r .  I n  a d d i t i o n  t o  

chalcedony, t h e  v e i n s  and s i l i c i f i e d  zones c o n t a i n  b a r i t e ,  p y r i t e ,  and i r o n -  

and manganese-oxide m i n e r a l s .  Anomalous molybdenum i s  a l s o  rumored t o  occur  i n  

t h e  v e i n s .  
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The C r e s c e n t  (Cresccrl t Peak)  min ing  d i s t r i c t  i s  l o c a t e d  i n  t h c  n o r t l i c r n  end 

o f  t h e  New York Mounta ins  and t l ie  s o u t l i c r n  end o f  t l ie  McCulLough Range ,  s t r a t l d l i n g  

Xevadct Highway 68 ,  a p p r o x i m a t e l y  1 2  miles w e s t  of  S e n r c h l . i g h t ,  Nevada ,  i n  T28S, 

RhlE. The d i s t r i c t  is a c c e s s i b l e  from Nevada Highway 68  by way o f  f a i r  t o  poor  

d i r t  r o a d s .  I t  i s  bound by t h e  a p p r o x i m a t e l y  latitudes 35O25' and 3 5 " 3 5 ' ,  and 

l o n g i t u d e s  l l 5 O 0 5 '  and 115O15 ' .  

An I n d i a n  know11 a s  P r o s p e c t o r  J o h n n i e  was t h o u g h t  t o  have  made t h e  f i r s t  

r e c o r d e d  t u r q u o i s e  d i s c o v e r y  s o u t h e a s t  o f  C r e s c e n t  Peak  i n  1894,  a l t h o u g h  t h e  a r e a  

had been  mined f o r  t u r q u o i s e  a round 1200  A . D .  by n a t i v e  Americans ( L i n c o l n ,  1923 ;  

P l o r r i s s e y ,  1 9 6 8 ) .  O t h e r  t u r q u o i s e  p r o p e r t i e s  were  soon  d i s c o v e r e d  and  c o n s i d e r a b l e  

t u r q u o i s e  was mined be tween  1894 and 1906 .  Ransome (1907) s t a t e s  t h a t  t h e  d i s t r i c t  

was f i r s t  e x p l o i t e d  f o r  p r e c i o u s  m e t a l s  a b o u t  1895  and  a g a i n  i n  1 9 0 5 .  The d i s t r i c t  

h a s  had s m a l l  and i n t e r m i t t e n t  a c t i v i t y  t h r o u g h o u t  i t s  h i s t o r y  w i t h  p e a k  p e r i o d s  

i n  1905-1907,  1911 ,  1 9 3 0 ,  and  1934-1941 (Longwe l l ,  -- c t  a l .  1 8 6 5 ) .  The d i s t r i c t  

ha s  been e x p l o r e d  s p o r a d i c a l l y  s i n c e  1 9 5 4 ,  m o s t l y  d r i l l i n g  and c l a i m s  s t a k i n g  by 

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

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

u a l s .  Many o f  t h e  o l d e r  work ings  have  been o b l i t e r a t e d  by r e c e n t  s u r f a c e  e x p l o r a -  

t i o n .  Reco rded  p r o d u c t i o n  f o r  t h e  d i s t r i c t  f rom g o l d ,  s i l v e r ,  c o p p e r  ( t u r q u o i s e ) ,  

and l e a d ,  w i t h  minor  molybdenum and vanadium i s  a p p r o x i m a t e l y  $ 6 3 , 0 0 0  (Longwel l ,  

e t  a l .  1 9 6 5 ) ,  however ,  t u r q u o i s e  p r o d u c t i o n  h a s  been  e s t i m a t e d  a s  h i g h  as -- 

$1 ,000 ,000  ( N o r r i s s e ) ~ ,  1968)  . 
The w o r k i n g s  i n  t h e  C r e s c e n t  d i s t r i c t  a r e  c e n t e r e d  a round  C r e s c e n t  Peak  

which i s  u n d e r l a i n  by P r e c a m b r i a n ,  medium t o  f i n e - g r a i n e d ,  q u a r t z o - f e l d s p n t h i c  

augen g n e i s s e s  whicll g r a d e  f rom g r a n i t e  t o  g r a n o d i o r i t e  'and l o c a l l y  i r ~ c l u d e  s m a l l  

masses  of s c h i s t  and  q u a r t z  ( B i n g l e r ,  Bonham, 1 9 7 2 ) .  The P r e c a m b r i a n  r o c k s  a r e  

i n t r u d e d  by a h i g h l y  f r a c t u r e d  and a l t e r e d  q u a r t z  monzon i t e  p l u t o n  which  i s  
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p e r v a s i v e l y  s i l i c i f i e d  and s e r i c i t i z e d  ( B i n f i l e r ,  I3onhnm, 1972) . Thc p l u t o n  h a s  

been  d a t e d  T e r t i a r y - C r e t a c e o u s  by B i n g l e r  and Borillam ( 1 9 7 2 ) ,  b u t  3 l e a d - a l p h a  a g e  

from a  g r a n i t e  sample i n d i c a t e s  i t  t o  b e  P recambr i an  a g e  o r  a b o u t  927 f 90 m.y. 

( S c h i l l i n g ,  1965) .  The p l u t o n  i s  i n t r u d e d  by p e g m n t i t c  d i k e s ,  u p  t o  s e v e r a l  y a r d s  

wide  and  c o n t a i n i n g  r a d i a l  a g g r e g a t e s  o f  m u s c o v i t e - b i o t i t e  s e v e r a l  f e e t  wide ;  

m a s s i v e  w h i t e  q u a r t z  v e i n s  up t o  a  f o o t  w ide ;  a n d  p r e - a l t e r a t i o n  d i o r i t e ( ? )  d i k e s ,  

m o s t l y  on t h e  e a s t  s i d e  o f  t h e  p l u t o n  (Archbo ld ,  S n n t o s ,  1 9 6 2 ) .  

T h e r e  a r e  f o u r  d i s t i n c t  a l t e r a t i o n  zones  w i t h i n  t h e  q u a r t z  monzon i t e  p l u t o n ;  

a n  a r g i l l i c  and c o a r s e - g r a i n e d  s e r i c i t e  zone w i t h i n  t h e  c e n t r a l  c o r e ,  su r rounded  

by f i n e - g r a i n e d  q u a r t z  and s e r i c i t e  zone ,  and a n  o v e r l a p p i n g  q u a r t z  f l o o d  

a l t e r a t i o n  zone (Archbold ,  S a n t o s ,  1 9 6 2 ) .  S h a t t e r e d  m a s s e s  o f  q u a r t z i t e ,  which 

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

C r e s c e n t  t o w n s i t e .  Ransome (1907)  s u g g e s t s  t h a t  t h e s e  a r e  r e m n a n t s  o f  a n  e roded  

s y n c l i n e  which  o v e r l a i d  t h e  P r e c a m b r i a n  g n e i s s e s .  

T h e r e  a r e  two p rominen t  f a u l t  zones  i n  t h e  d i s t r i c t ,  o n e  s t r i k i n g  n o r t h -  

w e s t e r l y ,  and  t h e  o t h e r  e a s t e r l y  t o  n o r t h e a s t e r l y .  Many o f  t h e  f a u l t s  a r e  d i f -  

f i c u l t  t o  t r a c e  due t o  t h e  e x t e n s i v e  a l t e r a t i o n  on t l i e  s u r f a c e .  Hydro the rma l  

q u a r t z  cements  t h e  f a u l t  z o n e s  and  c a r r i e s  c r y s t a l l i n e  and  d i s s e m i n a t e d  a u r i -  

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

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

v i c i n i t y  o f  t h e  q u a r t z  v e i n s  (Longwe l l ,  e t  a l .  1 9 6 5 ) .  Supe rgene  coppe r  m i n e r a l s  

s t a i n  t h e  c o u n t r y  r o c k  t h r o u g h o u t  t h e  d i s t r i c t .  

T u r q u o i s e  i s  a s s o c i a t e d  w i t h  q u a r t z  v e i n l e t s  i n  t h e  a r g i l l i c  and  c o a r s e  

s e r i c i t e  a l t e r a t i o n  zorles w h i l e  g o l d  is a s s o c i a t e d  w i t 1 1  q u a r t z  v c i n s ,  d i s s e m i n a t e d  

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

been  s u g g e s t e d  a s  a  s i t e  f o r  a  c o p p e r  porpl lyry d e p o s i t  ( A r c h b o l d ,  S n n t o s ,  1.962). 

I n  t h e  ex t r eme  w e s t e r n  p o r t i o n  o f  t h e  ' d i s t r i c t ,  s o u t h  o f  t h e  highway t o  N ip ton  

and n e a r  t h e  C a l i f o r n i a  s t a t e  l i n e ,  Hydro-Met C o r p o r a t i o n  o f  V i c t o r v i l l e ,  C a l i f o r n i a  
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h a s  r e c e n t l y  o p e r a t e d  t h e  L i l y  c l a i m  a r e a .  '1 l a r g e  open p i t  has  been  s t a r t e d  

on a  w ide  s h e a r  zone r e p o r t e d  t o  c o n t a i r l  low-grade v a l u e s  i n  g o l d .  'The p r o p e r t y  

h a s  been  i d l e  f o r  a b o u t  o n e  y e a r ,  b u t  may resume m i n i n g  and heap l e a c h i n g  i f  

m e t a l  p r i c e s  r ema in  a t  a  r e a s o n a b l e  Leve l .  'To t h e  n o r t h  of t h i s  a r e a ,  on t h e  

w e s t  pediment  o f  t h e  McCullough r a n g e ,  a  l a r g e  c l a i m  h l o c k  had  r e c e n t l y  been 

s talced by  Hous ton  I n t e r n a t i o n a l  M i n e r a l s ,  p r o b a b l y  a g o l d  e x p l o r a t i o n  p l a y .  
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CROW SPRING --- (ROYSTOX) D I S T R I C T  

The Crow Spr ing  (Koyston) mining d i s t r i c t  i s  l o c a t e d  on e i t h e r  s i d e  of t h e  

Esmeralda-Nye County l i n e  i n  t h e  Royston Hills i n  the  nor thwes t  q u a r t e r  of T5N, 

R40E. I t  is  about  25 m i l e s  nor thwes t  of Tonopah, Nevada, and i s  a c c e s s i b l e  n o r t h  

from U.S. Highway 95 a l o n g  w e l l  used d i r t  r o a d s .  

The f i r s t  r ecorded  a c t i v i t y  i n  t h e  Crow S p r i n g  d i s t r i c t  was i n  1902 when two 

p r o s p e c t o r s ,  Workman and Dav is ,  began mining t u r q u o i s e  a t  t h e  Royal Blue Mine. 

From 1902 u n t i l  1915, t h e  Royal Blue Mine produced a n  e s t i m a t e d  $ 5  m i l l i o n  

i n  gem q u a l i t y  t u r q u o i s e .  A f t e r  1915 t h e  d i s t r i c t  r e p o r t e d  i n t e r m i t t a n t  a c t i v i t y  

i n  1927,  t h e  1 9 3 0 f s ,  and 1940 ' s  (Florr issey,  1968) .  P roduc t ion  i n  t h e  d i s t r i c t  

has  been c o i n c i d e n t  w i t h  t h e  r i s e  of gem p r i c e s .  The d i s t r i c t  and i t s  sur round ing  

a r e a  was h e a v i l y  s t a k e d  and p rospec ted  i n  t h e  e a r l y  1970 ' s  by companies 

i n t e r e s t e d  i n  copper-molybdenum sys tems .  Up t o  t h e  p r e s e n t ,  t h e  d i s t r i c t  had 

produced p r i m a r i l y  gem q u a l i t y  t u r q u o i s e ,  v a r i s c i t e ,  and minor amounts of diatom- 

aceous  e a r t h ,  s i l v e r ,  l e a d ,  copper ,  and go ld  ( A l b e r s ,  S t e w a r t ,  1972).  The o r i g i n a l  

workings ,  which were s c a t t e r e d  a l o n g  an eas t -wes t  t r e n d i n g  canyon, have been 

o b l i t e r a t e d  by r e c e n t  open p i t  o p e r a t i o n s  (Morr i s sey ,  1968).  The main workings 

i n  t h e  d i s t r i c t  a r e  owned by t h e  Royal Blue Mining Company and a r e  c u r r e n t l y  i d l e .  

The c a r e t a k e r  a t  t h e  Royal Blue mine would n o t  p e r m i t  us  t o  i n s p e c t  t h e  workings ,  

the reby  r e s t r i c t i n g  o u r  examina t ion  of  t h e  main p a r t  of t h e  d i s t r i c t .  

The Royston H i l l s  a r e  a n o r t h  t o  n o r t h e a s t  t r e n d i n g  s e r i e s  of low h i l l s  

niade up of the  Permian- ' r r i a s s ic  E x c e l s i o r  Format ion,  which i s  i n t r u d e d  by a  q u a r t z  

monzonite mass and o v e r l a i n  unconforniably by T e r t i a r y  welded a s h  f l o w s .  The 

E x c e l s i o r  c o n s i s t s  of v o l c a n i c  b r e c c i a ,  f l o w s ,  t u f f s ,  and b r e c c i a t e d  g r e e n s t o n c  

w i t h  t h i n ,  tu f  f a c c o u s  s a n d s  tone  i n t e r b c d s  and l imestol ie  l e n s e s  (Ross,  1961).  The 

fo rmat ion  i s  i n t e n s e l y  s i l i c i f i e d  th roughout  t h e  d i s t r i c t .  Kleinhampl ( i n  p r e p . )  

a s s i g n s  t h e  m i n e r a l i z e d  zone t o  t h e  Pliddle Permian Pablo  Formation;  however no 
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d a t a  is  o f f e r e d  i n  s u p p o r t .  

The t u r q u o i s e  o c c u r s  p r i n c i p a l l y  i n  v e i n l e t s  and seams w i t h  minor l e n s e s  

and nodu les ,  r a n g i n g  f rom a  f r a c t i o n  of an inch  t o  more than  an i n c h  i n  t h i c k n e s s ,  

i n  f r a c t u r e  zones in  a l t e r e d  t r a c h y t e ,  r h y o l i t e  and q u a r t z  porphyry,  and a long  

t h e  c o n t a c t  between t h e  i n t r u s i v e  and t h e  v o l c a n i c  sed iments .  The rocks  were 

l o c a l l y  s i l i c i f i e d  a f  t e r  t h e  t u r q u o i s e  was emplaced (Murphy, 1964; Morr issey ,1968) .  

I n  f a u l t  b s e c c i a s  t h e  t u r q u o i s e  cements t h e  m a t r i x  and o c c u r s  a s  l e n s e s  and 

nodules .  The c o l o r  of t h e  t u r q u o i s e  r a n g e s  from p a l e  t o  d a r k  sky b l u e  (Morr i s sey ,  

1968). 
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The C u p r i t e  d i s t r i c t  i s  l o c a t e d  n e a r  U.S. Higl~way 95  a b o u t  19  km s o u t h  of 

G o l d f i e l d .  The d i s t r i c t  p r o b a b l y  s h o u l d  b e  c o n s i d e r e d  t o  i n c l u d e  a few p r o p e r t i e s  

on t h e  e a s t e r n  p a r t  o f  Mount J a c k s o n  Ridge  and  i n  t h e  s o u t h e r n  p a r t  o f  t h e  

G o l d f i e l d  H i l l s .  The unde rg round  work ings  a r c  shal . low, u s u a l l y  l e s s  than  1 0 0  m 

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

a r e  p r e s e n t  i n  Cambrian r o c k s  i n  s e v e r a l  p a r t s  o f  t h e  d i s t r i c t .  

The d i s t r i c t  was d i s c o v e r e d  i n  1905.  P r o d u c t i o n  f rom t h e  d i s t r i c t  i s  v e r y  

s m a l l ,  p r o b a b l y  a few s m a l l  s h i p m e n t s  t o t a l i n g  l e s s  t h a n  $ 1 0 , 0 0 0  ( B a l l ,  1906; 

H e w i t t ,  1936) .  Most o f  t h e  unde rg round  e x p l o r a t i o n  f o r  c o p p e r  and  s i l v e r  was 

p r o b a b l y  done  i n  t h e  e a r l y  1 9 0 0 ' s ;  v e r y  minor  s u l f u r  p r o d u c t i o n  is a l s o  r e p o r t e d  

d u r i n g  t h a t  t i m e .  S i l i c a  was produced  f rom t h e  C u p r i t e  d i s t r i c t  i n  t h e  p e r i o d  

from 1914-18 ( F u l t o n  and S m i t h ,  1 9 3 2 ) .  A l s o ,  i n  1960 an  a t t e m p t  was made t o  mine 

and p r o c e s s  s i l i c a  f rom t h e  d i s t r i c t  ( O l s o n ,  1964 ,  p. 2 4 5 ) .  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  d i s t r i c t  s i n c e  t h a t  t ime  a l t h o u g h  r e c e n t  c l a i m  s t a k i n g  s u g g e s t s  

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

t h e i r  p r e c i o u s  m e t a l  p o t e n t i a l .  

The C u p r i t e  m i n i n g  d i s t r i c t  c o n t a i n s  m i n e r a l - i z a t i o n  o f  two d i f f e r e n t  t y p e s  

and a g e s .  The younge r ,  w h i c h  h a s  a f f e c t e d  r o c k s  a s "  a s  7  m .  y .  (Ashley and  

Abrams, 1980)  i s  c h a r a c t e r i z e d  by a c i d - s u l f a t e  a l t e r a t i o n  t h a t  h a s  conve r t ed  

Cambrian s i l t s t o n e s  and  T e r t i a r y  t u f f s ,  f l o w s ,  and  v o l c a n i c  s e d i m e n t a r y  r o c k s  

t o  s i l i c i f i e d ,  o p a l i z e d ,  and  a r g i l l i z e d  r o c k s .  P I ine ra l  p r o d u c t i o n  a s s o c i a t e d  

w i t h  t h i s  a l t e r a t i o n  i n c l u d e s  o n l y  minor  amounts  of s u l f u r ,  s i l i c a ,  and c l a y .  

P o t e n t i a l  f o r  s u b s t a n t i a l  d i s c o v e r i e s  o f  comlnercinl  s u l f u r  and  c l a y  is  low, f o r  

s i l i c a  t h e  p o t e n t i a l  i s  h i g h ,  and f o r  g o l d  and mcrcury  i t  i s  low t o  modera te .  

A l u n i t i c  r o c k  e x i s t s ,  b u t  i t s  t o n n a g e  i s  t o o  small. and i t s  m i n e r a l o g y  t o o  un favor -  

a b l e  f o r  e x p l o i t a t i o n  by p r e s e n t l y  c o n t t m p l a t e d  commerc ia l  p r o c e s s e s  (Ashley ,  

1978) .  The s i l i c i f i c a t i o n  i s  c o n c e n t r a t e d  i n  t h e  c e n t r a l  p a r t  o f  t h e  1 0  I<m 2 

a l t e r e d  a r e a .  Most of ttlc r e m a i n i n g  a l t e r e d  r o c k s  a r e  o p a l i z e d ,  b u t  a r g i l l i z e d  
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rocks  appear  l o c a l l y  n e a r  t h e  margins  of  t h e  a l t e r e d  a r e a .  S e v e r a l  s u l f u r  

p r o s p e c t s  and s i l i c a  q u a r r i e s  a r e  l o c a t e d  a long  tile c o n t a c t  between s i l i c i f i e d  

and o p a l i z e d  rocks ,  and p o s s i b l e  go ld  prospecLs a r e  l o c a t e d  w i t h i n  t h e  s i l i c i f i e d  

zone.  A l u n i t e  i s  abundant l o c a l l y  i n  t h e  o p a l i t e .  The a l t e r a t i o n  and the  

a s s o c i a t e d  precious-metal  m i n e r a l i z a t i o n  probably  a r e  l o c a l i z e d  a long n o r t h e r l y  

t r e n d i n g  f a u l t s  t h a t  a r e  prominent  i n  su r round ing  u n a l t e r e d  rocks  ( ~ s h l e ~ ,  1977) .  

The o l d e r  m i n e r a l i z a t i o n  a t  C u p r i t e  c o n s i s t s  of  base-meta l  v e i n s  (mainly 

copper - l ead)  w i t h  minor p r e c i o u s  meta l  v a l u e s  (mainly  s i l v e r )  i n  u n a l t e r e d  to  

l o c a l l y  h o r n f e l s i c  Cambrian s i l t s t o n e s .  T h i s  m i n e r a l i z a t i o n  i s  probably  Mesozoic 

i n  a g e ,  a s s o c i a t e d  w i t h  a  b u r i e d  p lu ton  (Ashley,  1978) .  T h i s  m i n e r a l i z a t i o n  

o c c u r s  a t  s c a t t e r e d  mines and p r o s p e c t s  over  15 krn a p a r t .  The v e i n s  c o n t a i n  

c l ~ a l c o p y r i t e  w i t h  l e s s e r  amounts o r  p y r i t e  and g a l e n a .  The gangue i s  cha lcedon ic  

and v i t r e o u s  q u a r t z ,  and c a l c i t e .  The s u l f i d e  m i n e r a l s  o c c u r  a s  seams and l e n s -  

shaped masses a l o n g  f a u l t s .  The upper p o r t i o n s  of t h e  v e i n s  a r e  oxidized t o  a 

gossan c o n t a i n i n g  o x i d e  c o p p e r  m i n e r a l s  ( B a l l ,  1906, 1907) .  Picked o r e  from one 

mine was r e p o r t e d  t o  c o n t a i n  7 o z / t o n  g o l d ,  230 oz/ tor i  s i l v e r  and 19% copper 

( B a l l ,  1906) .  

I n  a d d i t i o n  t o  t h e  above d e s c r i b e d  p r o p e r t i e s ,  manganese and b a r i t e  p r o p e r t i e s  

i n  t h e  s o u t h e r n  G o l d f i e l d  H i l l s  was i n c l u d e d  i n  the* c u p r i t e  d i s t r i c t .  The G a i l l a c  

manganese p r o p e r t y  a p p e a r s  t o  b e  a  v e i n - l i k e  d e p o s i t .  The Congress b a r i t e  

occur rence  c o n s i s t s  of a  0 . 9  m v e i n  of w h i t e  b a r i t e  i n  l i m e s t o n e  of p robab le  

Cambrian age .  The v e i n  t r e n d s  n o r t h e r l y  and h a s  s h i g h  a n g l e  ( K .  Papke, w r i t t e n  

communication, 1983) .  
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The Dike min ing  d i s t r i c t  i s  l o c a t e d  a p p r o x i m a t e l y  12  m i l e s  n o r t h e a s t  oE 

Las Vegas i n  S6 ,  T19S, R63E i n  C l a r k  County,  Nevada. Access  t o  t h e  d i s t r i c t  i s  

by way of  a s i n g l e  d i r t  r o a d  i n  good c o n d i t i o n  n o r t h  from U.S. Highway 93 .  

Very l i t t l e  i s  known of  t h e  h i s t o r y  o f  t i le  Dike  d i s t r i c t .  It was o r i g i n a l l y  

l o c a t e d  i n  1916 and c o n s i s t s  of  a  s i n g l e  w o r k i n g ,  t h e  Lead King Mine, which  was 

r e p o r t e d  t o  have  s h i p p e d  o n l y  2 c a r l o a d s  o f  o r e  o f  50% l e a d  sometime be tween t h e  

1920 ' s  and 1 9 3 0 ' s  (Longwel l ,  e t  a l ,  1965) .  The p r o p e r t y  h a s  been  i n s p e c t e d  a t  

v a r i o u s  t imes  b u t  no  f u r t l l e r  a c t i v i t y  h a s  been  n o t e d .  A t  t h e  t ime o f  i n s p e c t i o n ,  

t h e r e  was e x t e n s i v e  s u r f a c e  s c r a p i n g s  and some t r e n c h i n g  i n  t h e  h i l l s .  The a c c e s s  

road  is  w e l l  m a i n t a i n e d ,  p r o b a b l y  due  t o  t h e  microwave s t a t i o n  immmediately n o r t h  

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

The o n l y  p r o p e r t y  i n  t h e  Dike d i s t r i c t ,  t h e  Lead King Piine, i s  l o c a t e d  i.n 

t h e  low h i l l s  a t  t h e  s o u t h e r n  end of t h e  n o r t h - t r e n d i n g  Arrow Canyon Range. The 

workings  a r e  i n  t h e  l i m e s t o n e  beds  o f  t h e  M i s s i s s i p p i a n - P e n n s y l v a n i a n  B i r d s p r i n g s  

Format ion .  The b e d s  r a n g e  f rom 1 t o  4 f e e t  w ide?  s t r i k e  N75W and d i p  a b o u t  2 0 ° ~ E ,  

and a r e  c u t  by b e d d i n g  p l a n e  f a u l t s .  These  f a u l t  zones s e r v e d  a s  c o n d u i t s  f o r  

m i n e r a l i z e d  c a l c i t e  t o  a s c e n d .  The c r y s t a l l i n e  c a l c i t e  v e i n s  r a n g e  f rom 2 t o  6 

f e e t  wide and c a r r y  pods  and s t r i n g e r s  o f  a r g e r l t i f e r o u s  (? )  g a l e n a .  A d j a c e n t  

t o  t h e  v e i n s ,  t h e  l i m e s t o n e  i s  d o l o m i t i z e d ,  w i t h  v e r y  f i n e  gal.cna c r y s t a l s  

d i s s e m i n a t e d  t h r o u g h o u t  t h e  h o s t  r o c k s .  A t  d e p t h ,  t h e  g a l e n a  h a s  a l t e r e d  t o  

c e r u s s i t e  (Longwel l ,  e t  a l ,  1965) .  
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D I V I D E  DISTIITC'L' 

'The D i v i d e  (Gold f . luuntain)  min ing  d i s t r i c t  i s  c e n t e r e d  oil Gold Mountain.  

9  km s o u t h  o f  Tonopah. The work ings  i r l  t h e  d i s t r i c t  a r e  q u i t e  e x t e r l s i v e ;  many 

o f  them a r e  s h a f t s  w i t h  l a t e r a l  work ings .  The p r o d u c t i o n  p i l r t  o f  t h i s  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  s i d e  O F  Cold Mounta in ,  b u t  s h a l l o w  s h a f t s  were  s t ~ n k  i n  

bo th  m i n e r a l i z e d  and u n m i n e r a l i z e d  a r e a s  f o r  s c v e r a l  kin a round Cold Mountain.  

The d e e p e s t  workings  (420 m) a r e  a t  t h e  Tonopah D i v i d e  Mine. 

The geo logy  and min ing  h i s t o r y  o f  t h e  d i s t r i c t  is  summarized i n  Ronl~am 

and G a r s i d e  21979). Much o f  t h e  F o l l o w i n g  is  t a k e n  from t h a t  r e p o r t .  Gold 

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  1902 and s m a l l  g o l d - b e a r i n g  v e i n s  on Cold 

Mountain were  mined i n t e r m i t t e n t l y  u n t i l  1.917 when t h e  d i s c o v e r y  of  si l v e r  o r e  

t r i g g e r e d  o n e  o f  t h e  l a s t  m a j o r  Nevada s i l v e r  r u s h e s .  By 1919 an  a r e a  of  o v e r  

2  130 km s u r r o u n d i n g  Gold Mounta in  h a s  been  s t a k e d ,  and o v e r  100 min ing  

companies had been  formed i n  t h e  d i s t r i c t .  The boom soon s u b s i d e d  a s  o n l y  a  

few of t h e  p r o p e r t i e s  w e r e  found t o  c o n t a i n  o r e  i n  m i n a b l e  q u a n t i t i e s  

Most of  t h e  o r e  mined i n  t h e  d i s t r i c t  was produced d u r i n g  t h e  p e r i o d  

ibe tween1920and  1929 and most  o f  t h e  p r o d u c t i o n  came from t h e  To~iopah Div ide  

Mine. The d i s t r i c t  h a s  a  t o t a l  p r o d u c t i o n  o f  a p p r o x i m a t e l y  $3.5 m i l l i o n  from 

3 ,275 ,079  ounces  o f  s i l v e r  and 32 ,474 ounces  o f  g b l d .  T h e r e  h a s  been  no 

r eco rded  p r o d u c t i o n  s i n c e  1950 ,  however ,  c o n s i d e r , l b l e  e x p l o r a t i o n  work h a s  been 

done s i n c e 1 9 7 6 i n  t h e  d i s t r i c t .  B u l l d o z e r  t r e n c h i n g  and sampl ing  a l o n g  t h e  

main n l i n e r a l i z e d  l o d e  w a s  done  i n  t h e  l a t e  1 9 7 0 ' s ,  and F a l c o n  E x p l o r a t i o n s  Co. 

mined a  c o n s i d e r a b l e  amount o f  m a t e r i a l  from t h e  v i c i n i t y  o f  t h e  Tonopnh D i v i d e  

Mine i n  1982 and h a u l e d  i t  t o  a  heap - l each  f a c i l i t y  a b o u t  8 lcrn s o u t h  of  t h e  mine. 

I n  a d d i t i o n ,  Cordex E x p l o r a t i o n  Co. h a s  l o c a t e d  (by  d i a m o n d - d r i l l i n g  methods)  

a n  e s t i m a t e d  5 m i l l i o n  t o n s  o f  o r e  c o n t a i n i n g  0.06 o z l t o n  g o l d  and 1 . 5  o z / t o n  

s i l v e r  (Bonharn, 1 9 8 2 ) .  T h i s  d e p o s i t  i s  l o c a t e d  on Masbrouck Mountain a t  t h e  

wes t  edge  of t h e  d i s t r i c t .  



D i v i d e  D i s t r i c t - 2 .  
r l i  

Two main t y p e s  of  p r e c i o u s - m e t a l  d e p o s i t s  have  been  mined i n  t h e  D iv ide  

d i s t r i c t .  P r i o r  t o  t h e  discovery of  t h c  h ig l i -grade  s i l v c l r  o r c  body : ~ t  t h e  Tonopnh 

D i v i d e  Mine,  min ing  was c o n f i n e d  t o  n a r r o w  v e i n s ,  v a l u a b l e  c h i e f l y  f o r  t h e i r  g o l d  

c o n t e n t ,  o c c u r r i n g  i n  Miocene Oddie  R h y o l i t e  o r  s i l i c i f i e d  r o c k s  o f  t h e  S i e b e r t  

Fo rma t ion  a d j a c e n t  t o  t h e  Odd ie  R h y o l i t e .  These  v e i n s  a r e  r e l a t i v e l y  nar row,  

, s e l d o m  e x c e e d i n g  1 m i n  w i d t h ,  and a r e  s i m p l e  m i n e r a l o g i c a l l y .  They c o n t a i n ,  

where u n o x i d i z e d ,  f i n e - g r a i n e d  q u a r t z ,  s i l i c i f i e d  a n g u l a r  f r a g m e n t s  o f  w a l l  r o c k ,  

p y r i t e ,  f r e e  g o l d ,  and minor  s i l v e r  s u l f i d e s .  

The  d i s s e m i n a t e d  d e p o s i t  o f  Cordex E x p l o r a t i o n  Co. a t  i I a sb rouck  Mountain i s  

r e l a t e d  t o  t h e  h igh-gold  t y p e  o f  m i n e r a l i z a t i o n .  T h i s  d e p o s i t  is  l o c a t e d  i n  

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

S i e b e r t  F o r m a t i o n .  The a r e a  o f  s i l i c i f i c a t i o n  i s  s u r r o u n d e d  by a r g i l l i c  a l t e r a -  

t i o n .  F e a t u r e s  s u c h  a s  s i l i c i f i e d  h y d r o t h e r m a l  b r e c c i a  z o n e s  and t h e  p r e s e n c e  

of  s i l i c e o u s  s p r i n g  s i n t e r  i n  t h e  S i e b e r t  i n d i c a t e  t h e  s h a l l o w  n a t u r e  o f  t h e  

m i n e r a l i z i n g  h y d r o t h e r m a l  s y s t e m .  

The  s e c o n d  t y p e  o f  p r e c i o u s  m e t a l  m i n e r n l i z a t i o n  i n  t h e  d i s t r i c t  i s  t h e  

s i l v e r - b e a r i n g  l o d e s ,  f rom w h i c h  most  o f  t h e  p r o d u c t i o n  o f  t h e  d i s t r i c t  h a s  come. 

The p r i n c i p a l  h o s t  r o c k  f o r  t h e s e  l o d e s  i s  t h e  Tonopah Summit Member of  t h e  

F r a c t i o n  T u f f ,  a l t h o u g h  m i n e r a l i z a t i o n  o f  t h i s  t y p e ,  a l s o  o c c u r s  i n  t h e  Oddie 

R h y o l i t e  and  i n  t h e  S i e b e r t  F o r m a t i o n .  These  l o d e s  t y p i c a l l y  o c c u r  i n  f r a c t u r e  

and f a u l t  zones  i n  t h e  F r a c t i o n  Tuf f  and  v a r y  i n  w i d t h  f rom a few c e n t i m e t e r s  t o  

a b o u t  30 m. T h e i r  s u r f a c e  o u t c r o p s  a r c  marked by weak ly  t o  m o d e r a t e l y  s i l i c i f i e d ,  

i r o n - s t a i n e d  zones  t r a v e r s e d  by numerous f r a c t u r e s .  The w a l l s  o f  t h e  l o d e s  a r e  

u s u a l l y  w e l l  d e f i n e d  and  commonly s l i c k e n s i d e d .  The F r a c t i o n  T u f f  where  t h e s e  

l o d e s  o c c u r ,  i s  a l t e r e d  t o  a n  a g g r e g a t e  o f  q u a r t z ,  s e r i c i t e ,  and  a d u l a r i a .  

Numerous s m a l l  q u a r t z  v e i n l e t s  o c c u r  w i t h i n  t h e  l o d e s  b u t  b o l d  qua r t z .  v e i n s  do 

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

v a r i a b l e  amounts  o f  f r e e  g o l d .  F e r r i m o l y b d e n i t c  and p o w e l l i t c  o c c u r r e d  i n  

o x i d i z e d  o r e  a t  t h e  Tonop;~h D i v i d e  ? f ine ,  and h i g h l y  anon1;llous amounts  o f  molyb- 

denum (up  t o  s e v e r a l  t housand  ppm) a r e  p r e s e n t  i n  many o f  t h e  o t h e r  m i n e r a l i z e d  

zones  i n  t h e  d i s t r i c t .  B a r f t e  is  p r e s e n t  i n  many o f  t h e  m i n e r a l i z e d  l o d e s ,  

p a r t i c u l a r l y  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 .  Based on  samples  from dumps 

and unde rg round ,  t h e  p r i m a r y  o r e  c o n t a i n s  p y r i t e ,  s p h a l e r i t e ,  a r g e n t i r e r o u s  g a l e n a ,  

c h a l c o p y r i t e ,  m o l y b d e n i t e  a n d  t e t r a h e d r i t e ( ? ) .  Supe rgene  a c a n t h i t e  was an  i m p o r t a n t  

o r e  m i n e r a l  i n  t h e  d i s t r i c t .  

Approximate ly  40 kmL o f  h y d r o t h e r m a l l y  a l t e r e d  r o c k s  a re  p r e s e n t  i n  t h e  

D iv ide  d i s t r i c t ,  o f  which  or l ly  a few squ,lre k i l o n l c t c r s  llnvc bccn p r o d u c t i v e .  

The a l t e r a t i o n  i s  zoned a r o u n d  f r a c t u r e s  and f a u l t  s y s t e m s  which a r e  t h e  s i t e s  

of  t h e  p r o d u c t i v e  and u n p r o d u c t i v e  l o d e s  w i t h i n  t h e  d i s t r i c t .  The l o d e s  c o n s i s t  

o f  q u a r t z ,  s e r i c i t e ,  a d u l a r i a ,  and  p y r i t e  and a r e  e n c l o s e d  by an  e n v e l o p e  o f  

p r o p y l i t i z e d  r o c k  which  g r a d e s  o u t w a r d  i n t o  z e o l i t i z e d  t u f f .  

T h e r e  d o e s  n o t  seem t o  b e  a  dominan t  o r  s y s t e m a t i c  p a t t e r n  t o  t h e  m i n e r a l i z e d  

l o d e s  i n  t h e  D i v i d e  d i s t r i c t .  The ma in  l o d e  a t  t h e  Tonopah D i v i d e  s t r i k e s  

n o r t h w e s t  and  is  n e a r l y  v e r t i c a l ;  howeve r ,  t h e  s t r i k e  o f  o t h e r  v e i n s  and  l o d e s  

r a n g e s  from e a s t - w e s t  t o  n o r t h - s o u t h .  The  c o n s i d e r a b l e  t h i c k n e s s  o f  t h e  F r a c t i o n  

Tuf f  i n  t h e  D i v i d e  d i s t r i c t  s u g g e s t s  t h a t  t h e  d i s t r i c t  may b e  l o c a t e d  w i t h i n  a  

c a l d e r a  t h a t  was t h e  s o u r c e  o f  t h i s  t u f f .  I f  t h i s  c a l d e r a  e x i s t s ,  t h e  D i v i d e  

d i s t r i c t  would be  l o c a t e d  o n  i t s  s o u t h e r n  marg in .  

The a g e  o f  mineralization a t  t h e  D i v i d e  d i s t r i c t  ha s  been  d e t e r m i n e d  q u i t e  

a c c u r a t e l y  b a s e d  on  K-Ar  d e t e r m i n a t i o n s  of v e i n  and h o s t  r o c k  m i n e r a l s .  T h i s  

age  of  m i n e r a l i z a t i o n  i s  b e l i e v e d  t o  be a b o u t  16  m.y. (Bonham and G a r s i d e ,  1979,  

p.  1 2 5 ) .  

Bonham and G a r s i d e  (1979)  s u g g e s t  t h a t  t h e  s i l v e r  l o d e s  of  t h e  D i v i d e  d i s t r i c t  

r e p r e s e n t  f r a c t u r e - c o n t r o l l e d  l e a k a g e  h a l o e s  from a  m a j o r  h y d r o t h e r m a l  s y s t e m  
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gene t i c a l l y  r e l a t e d  t o  a s u b  jacert t  compos i t e  s t o c k  u n d c r l  v i n g  tlie d i s t r i c t .  The 

o c c u r r e n c e  of  anomalous anlourits o f  b<isc  n ~ c t a l  :i, p i l r t  i C I I  l a r l  y  in01 ybdenum, i n  t t ~ e s c  

f r a c t u r e  s y s t e m s  s u g g e s t s  t h e  p o s s i b i l i t y  o f  a burietl, po rphyry - type ,  molybdenum- 

coppe r  d e p o s i t  b e n e a t h  t h e  D i v i d e  d i s t r i c t .  

Geochemical  a n o m a l i e s  i n  P b ,  Zn, Ag, A u ,  Wg, A s ,  W, Sb,  B i  and Mo o c c u r  i n  

t h e  D i v i d e  d i s t r i c t  c e n t e r e d  on  Cold  Mountain (Bonham and G a r s i d e ,  1 9 8 2 ) .  
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The Dyer d i s t r i c t  c o v e r s  a  v e r y  s m a l l  a r e a  on  t h e  w e s t e r n  edge  o f  t h e  

S i l v e r  Peak  m o u n t a i n s ,  d i r e c t l y  e a s t  o f  Dyer Ranch. 

Old mines  and small p r o s p e c t s  i n  t h e  main p a r t  o f  t h e  d i s t r i c t  a r e  c l u s t e r e d  

w i t h i n  a n  a r e a  of  a b o u t  one  q u a r t e r  o f  a S e c t i o n  a l o n g  a  s i n g l e  n o r t h w e s t  t r e n d i n g  

d r y  wash. P r o s p e c t i n g  h a s  been  c o n f i n e d  t o  a  n o r t h - w e s t  t r e n d i n g  band o f  Cambrian 

H a r k l e s s  F o ~ m a t i o n  which  h a s  b e e n  i n t r u d e d  by a  body o f  q u a r t z  monzon i t e  i m m e d i a t e l y  

t o  t h e  n o r t h e a s t .  To t h e  s o u t h w e s t ,  j u s t  u p s l o p e  f rom most  o f  t h e  m i n e r a l  

o c c u r r e n c e s ,  t h e  11ark less  fo rms  t h e  l ower  p l a t e  o f  a  t h r u s t  s h e e t ,  and h a s  been 

o v e r r i d e n  by t h e  P o l e t a  F o r m a r i o n .  

S p u r r  (1906) m e n t i o n  t h a t  t h e r e  was a c t i v i t y  i n  t h i s  d i s t r i c t  i n  1863--64, 

more i n  t h e  p e r i o d  1884-87, b u t  was q u i e t  d u r i n g  h i s  v i s i t  i n  1903.  L i n c o l n  

( l923)mentions p r o d u c t i o n  f rom t h e  d i s t r i c t  i n  1312 ,  and  Couch and C a r p e n t e r  ,( 1943) 

show a  s m a l l  p r o d u c t i o n  i n  1925.  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  t h r o u g h  1972 

is g i v e n  a t  o n l y  a l i t t l e  u n d e r  $ 1 3 , 0 0 0  ( A l b e r s  and  S t e w a r t ,  1 9 7 2 ) ,  s o  t h e  t o t a l  o f  

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

The b e s t  d e s c r i p t i o n  o f  t h e  o l d  work ings  is  b'y S p u r r  i n  1906. B l a c k  copper-  

s i l v e r  s u l f i d e s ,  i n  p l a c e d  o x i d i z e d  t o  c a r b o n a t e s  and o x i d e s ,  o c c u r  i n  q u a r t z  v e i n s  

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

t h e  v e i n s  formed s t r i k e  ~ 6 0 ~ - 8 0 ~ ~ ,  and d i s p l a y  manganese- i ron  o x i d e  r i c h  g o s s a n  

zones  a l o n g  them. Areas  o f  j a s p e r o i d  l a c e d  w i t h  s i l i c a  v e i n l e t s  were s e e n  i n  

zones  a l o n g  a s t r u c t u r e  n e a r  s ample  s i t e  1253.  

F a i r l y  new c l a i m  p o s t s  ( n o t i c e s  d a t e d  1980) were  s e e n  i n  r h e  a r e a  o f  t h e  

main s h a f t s  low i n  t h e  wash ,  and  r e c e n t  f l a g g i n g  gave  e v i d e n c e  o f  a  s a m p l i n g  

p r o j e c t  c o v e r i n g  t h e  o l d  mine a r e a .  No work was i n  p r o g r e s s  a t  t h e  time t h e  a r e a  

was v i s i t e d  i n  A u g u s t ,  1982.  
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About one and one h a l f  m i l e s  due s o u t h  o f  t h c  c e n t r a l  c l u s t e r  of  p r o s p e c t s ,  

t h e  o l d  workings  oE t h e  B l u f f  mercury  mine a r e  l o c a t e d  a l o n g  t h e  n o r t h  s i d e  oE a  

d r y  wash. C u t s  and pits, a n d  a n  o l d  s h a f t  expose  a l e n s e  o f  j a s p e r o i d  and gossarl  

a l o n g  a  ~ 7 0 ' ~  s t r u c t u r e .  The  zone is exposed  a c r o s s  a b o u t  50 '  o f  w i d t h  a l o n g  t h e  

s i d e  of a  knob o f  s i l i c i f i e d  l i m e s t o n e .  Thc zone is  h i g h l y  s t a i n e d  by manganese 

and i r o n  o x i d e s  and Baker  (1964)  r e p o r t s  t h a t  c i n n a b a r  i s  p r e s e n t  as  f i l m s  and 

d i s s e m i n a t i o n s  i n  t h e  s h e a r  s t r u c t u r e .  The a r e a  h a s  been  e x p l o r e d  by t r e n c h i n g  

i n  t h e  l a s t  10-15 y e a r s ,  b u t  no r e c e n t  a c t i v i t y  was e v i d e n t .  
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The E l d o r a d o  ( E l  n o r a d o ,  C o l o r n d o ,  N e l s o n )  m i n i n g  t l l s t r i c t  is l o c a t e d  i n  and 

a round  t h e  town o f  Nelson  i n  E l d o r a d o  Canyon, w e s t  of  the Lake Mead R e c r e a t i o n  

A r e a ,  C l a r k  County ,  Nevada. The  E l d o r a d o  Canyon t r e n d s  e a s t - w e s t  t h rough  t h e  

s o u t h e r n  end of t h e  E l d o r a d o  Moun ta in .  Nelson  is a p p r o x i m a t e l y  25 m i l e s  s o u t h  o f  

Bou lde r  C i t y ,  Nevada,  by way o f  I1.S. IIigllway 9 5  and Nevada liighway 60,  A l l  a r e a s  

o f  t h e  d i s t r i c t  a r e  a c c e s s i b l e  a l o n g  good t o  poor d i r t  r o a d s  from Highway 60.  

P r i o r  t o  t h e  b u i l d i n g  o f  l3oover Dam, t h e  d i s t r i c t  e x t e n d e d  t o  t h e  Co lo rado  R i v e r .  

The E l d o r a d o  d i s t r i c t ,  one  o f  t h e  o l d e s t  i n  Nevada,  began o p e r a t i o n s  a b o u t  

1857 when g o l d  o r e  was d i s c o v e r e d  on what  I s  now tile p a t e n t e d  E ldo rndo  Rand 

p r o p e r t y .  Ne l son  was founded and  t h e  Co lo rado  min ing  d i s t r i c t  o r g a n i z e d  i n  1861.. 

The e a r l y  m i n e r s  found t h e  r e m a i n s  o f  w o r k i n g s  which  d a t e d  p r i o r  t o  1860, 

i n d i c a t i n g  t h a t  t h e  d i s t r i c t  p r o b a b l y  had been  workcd by t h e  S p a n i s h  o r  Mexicans  

s e v e r a l  hundred  y e a r s  a g o  (Vandenberg ,  1 9 3 7 ) .  The S o u t h w e s t e r n  Mining  Company 

a c q u i r e d  most  of  t h e  p r o d u c i n g  m i n e s  and c o n t r o l l e d  m i n i n g  a c t i v i t y  from 1862 t o  

1897 (Longwe l l ,  e t  a l .  1 9 6 5 ) .  Ore produced  d u r i n g  t h i s  t i m e ,  which  c o n s i s t e d  o f  -- 
f r e e  g o l d  and h o r n s i l v e r ,  was s h i p p e d  down t h e  C o l o r ' ~ d o  Tiiver t o  tor:ns i n  

C a l i f o r n i a  o r  on t o  t h e  G u l f  o f  C a l i f o r n i a .  I n  t h e  e a r l y  1 9 0 0 ' s ,  t h e  T e c h a t t i c u p  

and E l d o r a d o  Rand mines  w e r e  t h e  main p r o d u c e r s ,  w i t h  most  o f  t h e  o t h e r  p r o p e r t i e s  

i d l e  o r  p r o d u c i n g  i n t e r m i t t e n t l y .  D u r i n g  t h i s  t i m e ,  i n t e r e s t  d e c l i n e d  i n  t h e  

d i s t r i c t  a s  o t h e r  d i s t r i c t s  t h r o t ~ g h o t l t  Nevada c';lmc i n t o  p r o t l t ~ c t  ion malting clic-. 

r e m o t e n e s s  o f  E l d o r a d o  Canyon l e s s  a t t r a c t i v e .  A c t i v i t y  u p  t o  t h e  p r e s e n t  h a s  

been r e l a t i v e l y  c o n s i s t e n t  w i t h  t h e  r i s e  and f a l l  o f  m e t a l  p r i c e s .  Ransome (1907)  

e s t i m a t e s  p r o d u c t i o n  i n  t h e  d i s t r i c t  p r i o r  t o  1906 t o  be  be tween 2 and 5 m i l l - i o n  

d o l l a r s .  Longwel l  (1065)  r e p o r t s  p ro t fuc t ion  from 1907 t o  1962 t o  be nn e s t i m a t e d  

$ 4 . 5  m i l l i o n  i n  g o l d ,  s i l v e r ,  c o p p e r ,  l e a d ,  and z i n c .  T h e  d i s t r i c t  was e x t e n s i v e l y  

e x p l o r e d ,  b o t h  s u r f a c e  and  s t ~ b s u r f 3 c e ,  d u r i n g  t h e  "1981 g o l d  ru sh" .  A t  t h e  t i m e  

of  i n s p e c t i o n ,  a c t i v i t y  was n o t e d  west o f  Nelson  i n  t h e  v i c i n i t y  o f  N a l l  S t r e e t  and  
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Black  Hawk mines where  heavy equ ipmen t  was obscrvccl I n o v i n l ;  srlrfncc! t l i  r t  , o r  

p o s s i b l y  removing t h e  o l d  dumps f o r  re:;ic3ual v a l u e s .  Flowcvcr, no l a r g e  s c a l e  

a c t i v e  mining  o r  o r e  p r o d u c t i o n  was o b s e r v e d ,  and g e n e r a l l y ,  a c t i v i t v  i n  tile 

d i s t r i c t  i s  con£ i n e d  t o  i n d e p e n d e n t  owners  and l e s s e e s  c o n d u c t i n g  y e a r  1 y a s s e s s -  

ment work,  Year round r e s i d e n t s  l i v e  a t  Ne l son  and s c a t t e r e d  th roughou t  t h e  

d i s t r i c t .  

The Eldorado  d i s t r i c t  is  u r i d e r l n i n  by a  P r e c a m b r i a n  g r a n i  t i c  metamorphic 

basement  complex and o v e r l a i n  by T e r t i a r y  v o l c a n i c s ,  w h i c h  i n  t u r n ,  a r e  i n t r u d e d  

by Middle  Mesozoic t o  L a t e  T e r t i a r y  f e l s i c  and m a f i c  p l u t o n s ,  m a s s e s ,  d i k e s ,  and 

o r e  b e a r i n g  q u a r t z  v e i n s .  

The Precambr ian  r o c k s  a r e  composed o f  r a p a k i v i  g r a n i t e ,  g r a n i t e  g n e i s s e s ,  

p o r p h y r i e s  and s c h i s t s  o v e r l a i n  w i t h  e r o s i o n a l  r e m n a n t s  o f  T e r t i a r y  megabrecc i a s  

and v o l c a n i c  Elows and Lavas.  The  e x t r u s i v e s  r e p r e s e n t  a t  Least t h r e e  e p i s o d e s  

of  v o l c a n i c  a c t i v i t y  i n  t h e  T e r t i a r y .  The Lower T e r t i a r y  P a t s y  Mine v o l c a n i c s  

c o n s i s t  o f  a n d e s i t e  l a v a s  and f l o w  b r e c c i a s ,  and r h y o l i t e  b r e c c i a s .  The Mount D a v i s  

and Golden Door v o l c a n i c s  o v e r l i e  t h e  P a t s y  Mine v o l c a n i c s  conformabl-y and c o n s i s t  

o f  r h y o l i t e  ash- f low t u f f s  o v e r l a i n  by a n  e a s t w a r d  thickening wedge o f  a n d e s i t i c  

r h y o - d a c i t e  l a v a s  i n t e r b e d d e d  w i t h  c l a s t i c  d e b r i s  (Ande r son ,  1 9 7 1 ) .  The v o l c a n i c s  

s t r i k e  n o r t h  and  g e n e r a l l y  d i p  t o  t h e  east w i t h  t h e  ,;or t he rnmos  t v o l c a n i c s  d i p p i n g  

w e s t .  The v o l c a n i c s  e x h i b i t  a b r o a d  a n t i c l i n a l  s t r u c t u r e ,  p r o b a b l y  a n  e x p r e s s i o n  

of  t h e  u n d e r l y i n g  P recambr i an  r o c k s .  S t r u c t u r a l l y  c o n t r o l l e d  and i n  f a u l t  c o n t a c t  

w i t h  t h e  basement and  v o l c a n i c  r o c k s  a r e  m i d d l e  Mesozoic  t o  T e r t i a r y  g r a n o d i o r i t e ,  

q u a r t z  monzoni te  and m i c r o g r a n i t e  p l u t o n s  and masses .  N o r t h  t r e n d i n g  i r r e g u l a r  

d i k e  swarms of p e g m a t i t e s ,  a p l i t e s ,  a n d e s i t e  p o r p h y r i e s ,  a n d  f i n e - g r a i n e d  r h y o l i t e  

c u t  t h e  metamorphics.  A few l a t e r  r h y o l i t e  d i k e s  i n t r u d e  t h e  v o l c a n i c  r o c k s  

(Ransome, 1907 ; V o l b o r t h ,  1 9 7 3 ;  Ande r son ,  1 9 7 1 ) .  E r o s i o n  11;zs removed mucli o f  t i le  

T e r t i a r y  v o l c a n i c s  From t h e  basemen t  r o c k s .  Everywhere i n  t h e  d i s t r i c t ,  t h e  P re -  

cambr ian  basement  r o c k s  a r e  s e p a r a t e d  f rom t h e  v o l c a n i c s  by a  l a y e r  o f  w e l l - s o r t e d ,  



poor ly -bedded ,  a n g u l a r  d e t r i t u s  conposecl o f  conglorncr ,~  t c ,  1  imes t o n e ,  and  snnd- 

s t o n e  cemented w i t h  c a l c i t e  (Anderson ,  1 9 7 1 ) .  Rocks exposed  011 t h e  dumps s u g g e s t s  

t h a t  t h e  d i s t r i c t  is u n d e r l a i n  by  e x t e n s i v e  p l u t o n i c  r o c k s  a t  s h a l l o w  d e p t h .  E a s t  

o f  Nc l son ,  a l o n g  E ldo rado  Canyon,  and i n  t h c  extri.r:lc 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 ,  

m e g a b r e c c i a s  of  P r e c a m b r i a n  g n e i s s e s  and T e r t i a r y  i n t r u s i v e  and e x t r u s i v e s  were  

t h r u s t  o v e r  basement  r o c k s  d u r i n g  t h e  Lower t o  M i d d l e  T e r t i a r y  (end of  t h e  La ramide  

Orogeny? ) .  

V o l b o r t h  (1973) s u g g e s t s  t h a t  t h e  p r e s e n t  s t r u c t u r e  o f  t h e  E ido rado  Mounta ins  

i s  t h e  r e s u l t  o f  Cenozo ic  B a s i n  and  Range type  f a u l t i n g  and  is  a  s o u t h e r n  e x t e n s i o n  

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

t r e n d i n g  f a u l t s ,  p o s s i b l y  r e l a t e d  t o  t h e  Las  Vegas S h e a r .  ld i th  l o c a l  e x c e p t i o n s ,  

t h e  downthrown s i d e  o f  t h e  f a u l t  b l o c k  i s  t o  t h e  w e s t .  The  ea s t -wes t  t r e n d i n g  

Ne l son  f a u l t  (Nclson  W~~sll) c l i v i d c s  tl lc d i s t r  i c t  i n t o  Cwo d i s t i t l c t  Fau1.l: b l o c k s ,  

w i t h  t h e  n o r t h e r n  Ne l son  b l o c k  downthrown and s h i f t e d  w e s t e r l y  r e l a t i v e  t o  t h e  

s o u t h e r n  P recambr i an  g r a n i t i c  complex.  Nor th  o f  t h e  N e i s o n  f a u i t ,  T e r t i a r y  v o l c a n i c s  

a r e  downthrown b e  tween P r e c a i i ~ b r i a ~ i  m e  t amorph ic s  i n  a n  e l o n g a t e d  , n o r  th-nor  thwcs t 

g r a b e n  and h o r s t  s t r u c t u r e .  Along t l ~ e  two p a r a l l e l  f a u l t  zones  a r e  g r a n i t i c ,  

g r a n o d i o r i t i c ,  and v o l c a n i c  m e g a b r e c c i a s .  

The o r e  zones  i n  t h e  E l d o r a d o  d i s t r i c t  o c c u r  ii3 e p i t h e r m a l  q u a r t z  and c a l c i t e  

f i s s u r e  v e i n s  i n  t h e  P r e c a m b r i a n  rnernmorphics and i n  t h e  s h a t t e r e d  q u a r t z  monzon i t e -  

g r a n o d i o r i t e  p l u t o n s  which  a r e  f i l l e d  and  cemented w i t h  q u a r t z  and c a l c i t e  (Hansen ,  

1962 ;  Longwel l ,  -- c t  a l .  1 9 6 5 ) .  The o r e  b e a r i n g  v e i n s  a l s o  f o l l o w  t h e  b r e c c i a t e d  

c o n t a c t s  be tween t h e  p l u t o n s  and  p r o p y l i t i c a l l y  a l t e r e d  a r t d e s i t e  d i k e s .  The q u a r t z /  

c a l c i t e  v e i n s  s t r i k e  e a s t - w e s t ,  d i p  v e r t i c a l  t o  t t o r i z o n t a l ,  and r a n g e  Erom rn inu te  

s t r i n g e r s  t o  s e v e r a l  f e e t  i n  t h i c k n e s s  (Ransome, 1 9 0 7 ) .  Some v e i n s  e x h i b i t  p o s t -  

emplacement  c r u s h i n g .  E a r l y  m i n i n g  removed f r e e  g o l d  and  h o r n s i l v e r  from t h e  

o x i d i z e d  o r e  on t h e  s u r f a c e  l e a v i n g  g o l d - b e a r i n g  s u l f i d e  m i n e r a l s  i n  t h e  

c a l c i t e  v e i n s  below t h e  o x i d i z a t i o n  l c v e l .  C h a l c o p y r i t e ,  p y r i t e ,  g a l e n a ,  s p h a l e r i t e ,  



and c l t r y s o c u l l a  a r e  t h e  p r i n c i p l e  o r e  m i n e r a l s .  T h e  q u a r t z  v e i n s  were  obse rved  

t o  c a r r y  s p e c u l a r i  t e  and  b l a d e d  boxworks ,  s u g g e s t  i ~ l g  s t  i b n i  t e .  'L'hc a l  t e r a t i o n  

o f  t h e  p r imary  s u l f i d e s  p roduced  s u r f a c e  c o a t i n g s  of c o p p e r  o x i d e s  on  t h e  v e i n s  

and c o u n t r y  rock .  S e r i c i t i c  and  c h l o r i t i c  a l t e r a t i o n  i s  common a l o n g  t h e  c o n t a c t s  

be tween q u a r t z  v e i n s  and  c o u n t r y  r o c k  which i s  l o c a l l y  s i l i c i f i e d .  L a t e  s t a g e  

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

and h o s t  r o c k s ,  and cemen t s  b r e c c i a  i n  tile f a u l t  z o n e s .  J a r o s i t e  was no ted  

c o a t i n g  f r a c t u r e  s u r f a c e s  a t  t h e  Nevada Gold Co. c l a i m s  and a t  t h e  Tonne c l a i m s .  

B a i l e y  (1944) r e p o r t e d  t h e  o c c u r r e n c e  o f  mercury  a t  t h e  P a t s y  Mine. The work ings  

f o l l o w  t h e  c o n t a c t  be tween  h i g h l y  a l t e r e d  and f r a c t u r e d  T e r t i a r y  r h y o l i t e  and 

a n d e s i t e  f l o w s .  No mercu ry  w a s  o b s e r v e d  a t  t h e  mine o r  on t h e  clump. 
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FISH LAKE VA1,LEY L) IS'TKICT -- --- 

The F i s h  Lake V a l l e y  d i s t r i c t  c o v e r s  t h e  e a s t e r n  s l o p e  of  t h e  n o r t h e r n  

White Mountains i n  Esmera lda  County .  The d i s t r i c t  e x t e n d s  from n e a r  Sugnr loaf  

Peak on  t h e  Esmera lda-Minera l  County l i n e  s o u t h  t o  t h e  v i c i n i t y  o f  Ch ia tov ich  

Creek .  Fiining p r o p e r t i e s  a r e  grouped i n  two s e p a r a t e  a r e a s  w i t h i n  t h e  d i s t r i c t ,  

one  n e a r  Suga r loa f  Peak  and t h e  o t h e r  t o  t h e  s o u t h  a round  t h e  B & B mercury mine. 

Two o t h e r  mines,  t h e  M o l l i n i  mine on t h e  s t a t e  l i n e  s o u t h  o f  I n d i a n  Creek and 

t h e  Lake Mercury mine on t h e  e a s t  s i d e  o f  F i s h  Lake V a l l e y  a r e  a l s o  i n c l u d e d  i n  

t h i s  d i s t r i c t  a l t h o u g h  t h e y  a r e  q u i t e  d i s t a n t  from t h e  main d i s t r i c t  a c t i v i t y .  

Most o f  t h e  mines  and p r o s p e c t s  i n  t h e  w e s t e r n  o r  Whi te  Mounta ins  p a r t  of  t h e  

d i s t r i c t  a r e  w i t h i n  t h e  I n y o  N a t i o n a l  F o r e s t  and a  l a r g e  a r e a  w e s t  of  t h e  B G B 

p r o p e r t y  i s  w i t h i n  t h e  S u g a r l o a f  R o a d l e s s  a r e a .  

The e a r l i e s t  a c t i v i t y  i n  t h e  d i s t r i c t  was a t  t h e  T i p  Top, o r  Gold H i t t  g o l d  

mine s o u t h  of  S u g a r l o a f  P e a k .  Pahe r  (1970) d e s c r i b e s  a c t i v i t y  a t  Gold H i t t  i n  

1905,  b u t  he  h a s  t h e  a r e a  c o n f u s e d  w i t h  Queen Canyon t o  t h e  w e s t .  The T ip  Top 

w a s  known t o  b e  a c t i v e  by  1915,  however,  and a  p r o d u c t i o n  o f  $130,000 is  c r e d i t e d  

t o  t h e  mine by 1918.  The Flount Plontgomery o r  WTld Rose  mercury mine produced 

d u r i n g  World War I .  The rnerctiry d e p o s i t s  a round  t h e  l3 (5 I3 were d i s c o v e r e d  i n  

1927 ( B a i l e y  and Ptloenix,  1944) ,  and were  a c t i v e  i n  t h e  1 9 3 0 ' s  and 1940 ' s .  

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

underway n e a r  most of  t h e  o l d  mercury  and g o l d  p r o p e r t i e s .  In  t h e  summer of  1982,  

no p r o p e r t i e s  were  beyond t h e  e x p l o r a t i o n  s t a g e ,  however.  

The geo logy  of  t h e  n o r t h e r n  White Mountain i s  dominated  by t h e  l a r g e  Inyo 

batho1it .h complex which f o r m s  t h e  s p i n e  o f  t h e  r a n g e .  Narrow bands o f  Cambrian 

and O r d o v i c i a n  r o c k  which  h a v e  been  i n t r u d e d  by t h e  b a t h o l i t i c  r o c k s  o u t c r o p  i n  a 

n o r t h w e s t - s o u t h e a s t  l i n e  a l o n g  t h e  e a s t  s i d e  of t h e  r a n g e ,  e a s t  of Boundary Peak 

and west o f  a l i n e  th rough  Mustang Pfounta in  alld t h e  d r a i n a g e  of  Dry Creek.  



F i s h  Lake Va l lcy  d i s t r i c t - 2 .  

G e n e r a l l y ,  t h i s  l i n e  marks t h e  w e s t e r n  boundary o f  t h e  F i s h  Lake Va l ley  d i s t r i c t .  

E a s t  of the l i n e ,  r o c k s  c r o p p i n g  o u t  a r e  a n d e s i t e s  and r h y o l i t e s  a s s o c i a t e d  w i t h  

a  l a r g e  T e r t i a r y  v o l c a n i c  c e n t e r  ( S t e w a r t  and C a r l s o n ,  1976).  Younger Quar te rna ry  

b a s a l t s  cap some of t h e s e  T e r t i a r y  r o c k s  a l o n g  t h e  range f l a n k s  t o  t h e  e a s t .  hlost 

of t h e  m i n e r a l  o c c u r r a n c e s  i n  t h e  n o r t h e r n  p a r t  o f  t h e  F i s h  Lake Va l ley  d i s t r i c t  

a r e  a s s o c i a t e d  w i t h  a n d e s i t e  and r h y o l i t e  domes and p l u g s  w i t h i n  t h e  T e r t i a r y  

v o l c a n i c  ou tc rop  a r e a .  To t h e  s o u t h ,  a l o n g  Dry Creek ,  t h e  Red Rock and Conta iner  

mercury nnines occur  i n  b r e c c i a t e d  Cambrian rocks  n e a r  a  mapped t h r u s t  c o n t a c t .  

A t  t h e  ~ i l d   mercury mine on Sugar loa f  peak ,  c i n n a b a r  and yel low mercury 

c h l o r i d e s  occur  i n  b r e c c i a t e d ,  s i l i c i f i e d  r h y o l i t e  a l o n g  t h e  margin of what a p p e a r s  

t o  be  a n  i n t r u s i v e  p lug .  The b e s t  m i n e r a l i z a t i o n  was s e e n  i n  two c i r c u l a r  a r e a s  

of hydrothermal. b r e c c i a  exposed i n  t h e  p i t  above t h e  o l d  r e t o r t  s i t e .  The b r e c c i a  

zones  have a  ~ 3 0 ' ~  t r e n d  a n d ,  i t  i s  i n t e r e s t i n g  t o  n o t e ,  a r e  on t h e  p r o j e c t i o n  of 

n o r t h e a s t  t r e n d i n g  s t r u c t u r e s  s e e n  i n  t h e  a d j a c e n t  Buena V i s t a  d i s t r i c t .  The T ip  

Top gold  n i n e ,  s o u t h  of t h e  Wild Rose d e p o s i t ,  o c c u r s  a l o n g  a  s t r o n g  nor th-south  

v e i n  s o u t h  of i t s  i n t e r s e c t i o n  w i t h  a ~ 3 0 ' ~  s t r u c t u r e .  The v e i n  i s  10'  t o  15 '  

wide and is composed of banded,  l a m e l l a r  q u a r t z  c o n t a i n i n g  f i n e - g r a i n e d  black 

s u l f i d e s .  The w a l l  rock  n e a r  t h e  v e i n  is  s i l i c i f i e d  and l a c e d  w i t h  smal l  q u a r t z  

v e i n l e t s .  To t h e  sou thwes t  of  t h e  Wild I<osc-'Lip Top a r e a ,  s c v c r a l  o l d  p rospec t s  

f o l l o w  a  wide N30°E s h e a r  zone which c o n t a i n s  l o c a l  a r e a s  of  b r e c c i a t i o n  and q u a r t z  

v e i n i n g .  Dumps c o n t a i n  s i l i c i f i e d  rock  w i t h  c o n s i d e r a b l e  j a r o s i  t e  p r e s e n t  i n  vugs . 
The T i p  Top mine and v i c i n i t y  ( a t  the time of tttc examinat ion)  was c o n t r o l l e d  by 

Cordex E x p l o r a t i o n  Co., and c o n s i d e r a b l e  e x p l o r a t i o n  d r i l l i n g  h a s  been done i n  

t h e  g e n e r a l  a r e a  w i t h i n  t h e  p a s t  y e a r .  

A t  t h e  Buckskin mercury p r o p e r t y ,  l o c a t e d  on a  f o r k  of  P incho t  Creek e a s t  

of Sugar loa f  peak,  c i n n a b a r  o c c u r s  i n  a p i p e - l i k e  body of hydrothermal  b r e c c i a  

a t  t h e  i n t e r s e c t i o n  of  a  s t r o n g  N30°E s t r u c t u r e  w i t h  a  N750E s h e a r  zone. The 
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r o c k  i n  t h e  b r e c c i a  h a s  been  s i i i c i f i e d ,  b r e c c i a t e d ,  t h e n  cemented w i t h  c h a l c e d o n i c  

q u a r t z .  C innaba r  i s  a p p a r e n t l y  a  l a t e  s t a g e  m i n c r a l  as i t  c o a t s  open f r a c t u r e s  

wllich c u t  t h e  b r e c c i a .  A l a r g e  a r e a  o f  d i s c o l o r a t i o n  i n  t h e  v o l c a n i c  h o s t  r o c k  

s u r r o u n d s  t h e  mine a r e a .  F r e s h  c l a i m  p o s t s  were  s e e n  i n  t h e  a r e a ,  b u t  t h e r e  was 

no e v i d e n c e  of r e c e n t  work .  A t  t h e  F  & I, mercury  mine t o  t h e  s o u t h  c i n n a b a r  and 

mercury c h l o r i d e  m i n e r a l s  o c c u r  i n  b r e c c i a  zoncs  and open c o n d u i t s  l o c a l i z e d  on 

and around a b l e a c h e d ,  s i l i c i f i e d  a r e a  which c a p s  a h i l l  s o u t h  of  Mustang Canyon. 

The t o p  of t h e  h i l l  i s  composed o f  o p a l i n e  h o t  s p r i n g s  d e p o s i t s ,  and t h e  dome 

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

M i n e r a l i z e d  b r e c c i a s  exposed  i n  t h e  F & L p i t  f o l l o w  a  ~ 3 0 ~ ~  s h e a r  zone t h a t  

c r o s s e s  t h rough  t h e  mine a r e a .  The zone lias a n  exposed  w i d t h  of  a b o u t  400 f e e t .  

The b r e c c i a  c e n t e r s  o c c u r  w i t h i n  t h e  s h e a r  zone ,  where J 7 0 ~ - 8 0 ~ ~  s t r u c t u r e s  

i n t e r s e c t  i t .  The F & L i s  c r e d i t e d  w i t h  o n l y  a  few f l a s k s  of  mercury p r o d u c t i o n  

i n  t h e  1930-40's .  The e n t i r e  a r e a  a round  t h e  d e p o s i t  i s  now under t h e  c o n t r o l  o f  

U.S. S t e e l  C o r p o r a t i o n ,  a n d ,  i n  t h e  summer o f  1952,  t h e y  were  a c t i v e l y  e x p l o r i n g  

t h e  area f o r  g o l d .  The B & B mercury  d e p o s i t ,  a b o u t  o n e  m i l e  sou thwes t  o f  t h e  

F & L, i s  i n  a s imil iar  g e o l o g i c  s e t t i n g ,  i t  i s  w i t b i n  a l a r g e  a r e a  o f  b r e c c i a t e d ,  

opal . ine  m a t e r i a l  a s s o c i a t e d  w i t h  a  h y d r o t h e r m a l  c e n t e r .  Cinnabar  and mercury 

c h l o r i d e  m i n e r a l s  a r e  found  as f r a c t u r e  c o a t i n g s  w i t h i n  t h e  b r e c c i a t e d  zone.  Here ,  

a s  a t  t h e  mercury d e p o s i t s  t o  t h e  n o r t h ,  t h e  i m p o r t a n t  s t r u c t u r a l  d i r e c t i o n  seems 

t o  b e  ~ 3 0 ~ ~  b r e c c i a  z o n e s  o c c u r  a t  p o i n t s  al-on8 t h i s  t r e n d  where i t  is i n t e r s e c t e d  

by c r o s s - c u t t i n g  s t r u c t u r e s .  

The B & B mine h a s  t h e  l a r g e s t  r e c o r d e d  p r o d u c t i o n  o f  mercury o f  a l l  t h e  

mines i n  t h e  F i s h  Lake V a l l e y  d i s t r i c t .  Between i t s  d i s c o v e r y  and 1943, i t  

r e c o r d e d  a p r o d u c t i o n  o f  2659 f l a s k s ,  b u t  t h e  mine produced a g a i n  i n  t h e  1960 ' 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 ,  s o u t h  o f  Dry Creek ,  t h e  Rcd lioclc and 

C o n t a i n e r  mines  and t h e  P i c t u r e  Rock and Montana p r o s p e c t s  a r e  a l l  mercury 
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o c c u r r e n c e s  i n  Cambrian s e d i m e n t s  i n  t h e  upper p l a t e  of  a  t h r u s t  s h e e t .  Thc h o s t  

rock  i s  mapped a s  a  b r e c c i a t e d ,  marble b u t ,  i n  o u t c r o p ,  i t  more c l o s e l y  resembles 

a  q u a r t z i t e .  The rock  i s  h i g h l y  s i l i c i f i e d ,  however,  and could o r i g i n a l l y  have 

been a  marble .  A t  t h e  Red Rock, c i n n a b a r  was s e e n  t o  c o a t  q u a r t z  c r y s t a l s  and 

f i l l  b r e c c i a s  a long  s t r o n g  N30°-40°E and N80°W s t r u c t u r e s .  The s e t t i n g  a t  the  

C o n t a i n e r  mine i s  s i m i l i a r ,  t h e r e  b r c c c i n  f i l l i n g s  of c i n n a b a r  were s e e n ,  and 

some vugs were coated w i t h  y e l l o w i s h  b a r i t e  c r y s t a l s .  Coat ing o f  a  yellow m i n e r a l ,  

p o s s i b l y  antimony o x i d e s  o r  mercury c h l o r i d e  were a l s o  no ted .  No evidence of r e c e n t  

a c t i v i t y  was noted around t h e s e  p r o p e r t i e s .  

The McNutt and Crimson Crown mercury p r o s p e c t s ,  j u s t  e a s t  of  t h e  Red Rock 

a r e a ,  a r e  bo th  v o l c a n i c  h o s t e d  d e p o s i t s .  The McNutt e x p l o r e s  a  s m a l l  o p a l i t e  

zone exposed i n  a  wash, b u t  d i r e c t l y  n o r t h  o f  i t  a n  c l i p t i c a l  o u t c r o p  of s i l i c i f i e d  

r h y o l i t e  i s  exposed which i s  l a c e d  w i t h  s tockworks  t y p e  q u a r t z  v e i n l e t s .  Some of 

t h e  l a r g e r  ( & I i )  v e i n l e t s  have f i n s - g r a i n e d  p y r i t e  w i t h i n  them and a long t h e i r  

w a l l s .  Evidence of r e c e n t  e x p l o r a t i o n  w a s  s e e n  a t  t h i s  d e p o s i t .  

Across  F i sh  Lake V a l l e y  t o  t h e  e a s t ,  a t  t h e  s o u t h  end of t h e  Volcanic  H i l l s  

t h e  Lake,  o r  Riek mercury p r o s p e c t  o c c u r s  i n  s h e a r  zone r u b b l e  i n  a r e c e n t  h o t  

s p r i n g  s i n t e r  b l a n k e t .  The s p r i n g  a r e a  i s  weakly a c t i v e  and is  now seep ing  w a t e r .  

A l a r g e  d iamete r  d r i l l  h o l e ,  p robab ly  a  geo the rmal  t e s t  w e l l ,  h a s  r e c e n t l y  been 

d r i l l e d  a t  the  s p r i n g  s i t e .  The w e l l  i s  capped,  and v a l v e s  t o  t e s t  f low a r e  

i n  p l a c e .  

The M o l l i n i t l i n e ,  w i t h i n  N a t i o n a l  Forest: l a n d s  n e a r  t h e  C a l i f o r n i a  s t a t e  l i n e  

i n  t h e  extreme 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 p l o r e s  a  narrow q u a r t z  v e i n  which 

c u t s  r o c k s  of  t h e  Precambr ian  Wyman f o r m a t i o n  w i t h i n  t h e  c o n t a c t  a u r e o l e  of t h e  

lnyo  b a t h o l i t h .  Numerous l e n s e s  of e p i d o t e  s k a r n  a r e  exposed on t h e  r i d g e  n e a r  

t h e  q u a r t z  v e i n  o u t c r o p ,  b u t  t h e  s k a r n  does  riot a p p e a r  t o  b e  mineralized. The 

q u a r t z  v e i n  i t s e l E  shows o n l y  weak copper  s t a i n i n g .  
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The  G i l b e r t  ( D e s e r t )  m i n i n g  d i s t r i c t  i s  locsntr.tl i n  t h e  t2asrern p a r t  o f  t h e  

a r c u a t e  Monte C r i s t o  Range i n  t h e  n o r t h e r n  p a r t  o f  Esmern Ltfa County ,  Nevada, i n  

T3,4N;R38E. The d i s t r i c t  f o r m s  a  n o r t h - n o r t h e a s t  t r p n d i n g ,  e l o n g a t e  a r e a  

a p p r o x i m a t e l y  7 m i l e s  l o n g  and  1 . 5  t o  3 m i l e s  w i d e ,  which  is  boundcld on t h e  s o u t h  

by t h e  s o u t h  Elanlc of t h e  Monte C r i s t o  Range,  on t h e  e a s t  by t h e  Big Smoky V a l l c y ,  

on t h e  n o r t h  by t h e  l i n e  be tween  'Townships 3  itnd 4  N o r t h ,  and on t l ie  wes t  by t h e  

l a t i t u d e  118 '45 ' ,  Access  t o  t h e  d i s t r i c t  is e a s i e s t  f rom t h e  e a s t  a l o n g  d i r t  

r o a d s  f rom U .  S. Highway 95. 

L i t t l e  i s  known a b o u t  t h e  e a r l y  h i s t o r y  o f  t h e  d i s t r i c t ,  b u t  i t  was p r o s p e c t e d  

i n  t h e  l a t e  1 8 0 0 ' s  and t h e  C a r r i e  Nine  had  been  d e v e l o p e d  by 1880.  The d i s t r i c t ' s  

o n l y  r e c o r d e d  boom o c c u r r e d  i n  1924  when t h e  G i l b e r t  b r o t h e r s  d i s c o v e r e d  h i g h  

g r a d e  g o l d  o r e  on t h e  L a s t  Hope Cl.ainis. The d i s t r i c t  was t h e n  extensively p r o s -  

p e c t e d  b u t  w i t h  l i t t l e  r e c o r d e d  r e s u l t s .  The C a s t l e  Rock Mine produced  one  f l a s k  

of  inercury i n  1928.  D r i l l i n g  i n  t h e  a r e a  was r e p o r t e d  i n  1 9 4 3  ( B a i l e y ,  1 9 4 4 ) .  

A d d i t i o n a l  d r i l l i n g  was done  i n  t h e  e a r l y  1 9 7 0 1 s ,  and more e x p l o r a t i o n  work was 

done d u r i n g  1981-1982. The  t o t a l  r e c o r d e d  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  

a p p r o x i m a t e l y  $100,000 ( F e r g u s o n ,  1927 ;  A l b e r s  and  S t e w a r t ,  1 9 7 2 ) ,  p r i n c i p a l l y  

from g o l d .  While c u r r e n t l y  non -p roduc ing ,  most  o f  t i e  mhin p a r t  o f  t h e  d i s t r i c t  

h a s  been  s t a k e d  and i t  i s  b e i n g  e x p l o r e d  and  e v a l u a t e d  by Anaconda Mining Co. ,  a  

s u b s i d i a r y  o f  A t l a n t i c  R i c h f i e l d  O i l  Company. A l s o ,  i n d e p e n d e n t  p e r s o n s  were  

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

b e i n g  mapped by J .  H .  S t e w a r t  o f  t h c  USCS a s  p a r t  o f  t h e  Tonopnh  CIIS mapping 

p r o  j e c  t . 

The G i l b e r t  d i s t r i c t  i s  a l m o s t  e n t i r e l y  u n d e r l a i n  by T e r t i a r y  s e d i m e n t s  and 

maf i c  and  f e l s i c  l a v a s  a l o n g  wit11 minor  exposures o f  c h c r t s ,  q u a r t z i t e s ,  s l a t e s ,  

and l i m e s t o n e s  o f  t h e  O r d o v i c i a n  P a l m e t t o  Fo rma t ion .  The s e d i m e n t s  a r e  i n t r u d e d  

by L a t e  J u r a s s i c  o r  E a r l y  C r e t a c e o u s  a l n s k i t e ,  g r a n i t i c ,  and a p l i t i c  d i k e s .  The 

Miocene Esmera lda  Fo rma t ion  o u t c r o p s  t h r o u g h o u t  t h e  d i s t r i c t ,  i t s  uppe r  member 
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i s  a  v e r y  f  i n e - g r a i n e d  s a n d s  t o n e  i n t e r b e d d e d  w i t h  I irnes t o n e  and  i t s  lower  member 

i s  a bedded r h y o l i t e  and r h y o l i t c  b r c c c i a .  Thcrc. a rc  c ~ x t t ~ ~ l s i v c ~  f l o w s  of  t h e  

G i l b e r t  A n d e s i t e  ( P l i o c e n e ? )  and  l a t e r  Pleistocene b n s n l t  Flows t h r o u g h o u t  t h e  

d i s t r i c t  (Fe rguson ,  1 9 2 7 ;  A l b e r s  and S t e w a r t ,  1 9 7 2 ) .  

S t r u c t u r a l l y ,  t h e  Monte C r i s t o  Range,  a  l ong  w i  t i 1  t h e  Ccdnr  Mount:lins form a n  

a r c  which  i s  concave  no r thward  and  c o n c e n t r i c  w i t h  t h e  S i l v e r  Peak-Palmetto-  

Montezuma o r o f l e x .  However, s i n c e  t h e  Plonte C r i s t o  Range is p r i m a r i l y  made up o f  

T e r t i a r y  e x t r u s i v e s ,  a  r e l a t i o n s h i p  t o  t h e  o r o f l e x  is  q u e s t i o n a b l e  ( A l b e r s  and 

S t e w a r t ,  1 9 7 7 ) .  The d i s t r i c t  l i e s  a l o n g  o r  n e a r  t h e  n o r t h w e s t  t r e n d i n g  s t r u c t u r a l  

d i s r u p t i o n  known a s  t h e  Walker  Lane  (Locke ,  1 9 4 0 ) .  

Two p e r i o d s  o f  m i ~ l e r a l i z a t i o n  have  been  r e c o g n i z e d  i n  t l ~ c :  G i l b e r t  d i s t r i c t  

(Fe rguson ,  1 9 2 7 ) .  The e a r l i e r  i s  a  deep  s e a t e d  q u a r t z  v e i n  and  s k a r n  sys t em.  

The bedded s e d i m e n t s  o f  t h e  P a l m e t t o  F o r m a t i o n  were  i n t r u d e d  by I\Iesozoic g r a n i t i c  

masses  and  d i k e s  which  s i l i c i f i e d  t h e  l i m e s t o n e  b e d s  a n d  d e v e l o p e d  c o n s i d e r a b l e  

s e r i c i t e  and  e p i d o t e  i n  t h e  s k a r n  a l o n g  t h e  i n t r u s i v e  c o n t a c t .  L a t e r  a s c e n d i n g  

m i n e r a l i z e d  s o l u t i o n s  f i l l e d  t h e  f i s s u r e s  and rn inute  c r a c k s  i n  t h e  s k a r ; ~  w i t 1 1  

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

a d j a c e n t  j a s p e r o i d  r o c k s .  M i n e r a l s  d e p o s i t e d  i n  t h e  s k a r n s  and  q u a r t z  v e i n s  

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

t e t r a h e d r i t e .  The d e g r e e  o f  s i l i c i f i c a t i o n  o f  t h e  c a r b o n a t e s  d e c r e a s e d  w i t h  t h e  

d i s t a n c e  f rom t h e  i n t r u s i v e s .  S i l i c a  l a t e r  f l o o d e d  t h e  s y s t e m  c o a t i n g  t h e  r o c k s  

w i t h  d r u s y  q u a r t z  and c u t t i n g  t h e  j a s p e r o i d s .  Thc  o n l y  r e p r e s e n t a t i o n  of  t h i s  

s y s  tem a r e  t h e  s i l v e r - a n  t imony d e p o s i t s  found a t  t h e  C a r r i e  Mine. 

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

found i n  t h e  b r e c c i a t e d  T e r t i a r y  l a v a s  and  O r d i v i c i a n  I ' a lmet to  Fo rma t ion .  These  

q u a r t z / c a l c i t e  v e i n s  a r e  g e n e r a l l y  found n e a r  a n  i n t r u s i v e  r h y o l i t e  mass and have  

a t endency  t o  f o l l o w  t h e  v a r y i n g  a t t i t u d e s  of t h e  o l d e r  s c d i m e n t  beds .  The d e p o s i t s  

c o n s i s t  o f  s m a l l  v e i n s  of  h y d r o t h e r m a l  q u a r t z  i n t e r g r o w n  w i t h  c a l c i t e  c r y s t a l s  and  
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l o c a l l y ,  c o a t e d  w i t h  b a r i t e  c r y s t a l s .  C r y s t a l l i n e  q u a r t z  a l s o  cements  t i le  

b r e c c i a  w i t h  t h e  f r agmen t s  a c t i n g  a s  nuc l  c>d t  i ng  poi11 t:;. The fragmcn ts i n  t h e  

b r e c c i a s  a p p e a r  m i l l e d .  F r e e  g o l d  is t h e  p r i n c i p a l  o r e  m i n e r a l  a l o n g  w i t h  minor  

amounts  o f  s i l v e r  c h l o r i d e s  a n d  s u l f i d e s  (Fe rguson ,  1 9 2 7 ) .  

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 ,  a  s m a l l  c i n n a b a r  d e p o s i t  ( C a s t l e  Roclc 

Mine) o c c u r s  i n  t h e  b l e a c h e d  and  a l t e r e d  C i l b e r t  A n d e s i t e  a l o n g  a s t e e p l y  d i p p i n g ,  

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

cemented w i t h  c h a l c e d o n i c  s i l i c a ,  w i t h  F i n e  g r a i n s  o f  c i n n a b a r  and p y r i t e  a l o n g  

w i t h  cockscomb q u a r t z  c o a t i n g  t h e  open  s p a c e s .  C i n n a b a r  is a l s o  r e p o r t e d  a l o n g  

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

r e p o r t e d  a s s o c i a t e d  w i t h  t h e  c i n n a b a r  (Lawrence, 1 9 6 3 ) .  
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The Gold B u t t e  m i n i n g  d i s t r i c t  is  l o c a t e d  i n  t h e  s o u t h e r n  p a r t  o f  t h e  V i r g i n  

Range i n  t h e  n o r t h e a s t e r n  p a r t  of  C l a r k  County ,  Nevada. I t  is bounded on t h e  w e s t  

and s o u t h  by Lake Mead, on  t h e  e a s t  by t h e  Arizona-Nevada s t a t e  boundary ,  and on 

t h e  n o r t h  by a n  a r b i t r a r y  e a s t - w e s t  l i n e  t h r o u g h o u t  S t .  Thomas Gap. Access  t o  t h e  

d i s t r i c t  i s  s o u t h  from I n t e r s t a t e  Highway 15 a l o n g  t h e  n o r t h - s o u t h  Gold B u t t e  Road 

and f a i r  t o  e x t r e m e l y  r o u g h  d i r t  r o a d s ,  o r  by b o a t  from Lake Mead. 

The d i s t r i c t  was f i r s t  mined i n  1873 when D a n i e l  B o n e l l i  d i s c o v e r e d  and began  

mining  v e r m i c u l i t e  d e p o s i t s  t h a t  o c c u r  n o r t h e a s t  o f  Gold B u t t e  Lode g o l d  min ing  

began a b o u t  1905 and t h e  town of  Gold B u t t e  was l a i d  o u t  i n  1908. Shipments  o f  

a r g e n t i f e r o u s  coppe r  and  z i n c  were  r e p o r t e d  f rom 1912 t o  1918, b u t  from 1918 

th rough  1941,  g o l d  was t h e  p r i n c i p a l ,  a l b e i t ,  m inor  commonodity produced.  I n t e r -  

m i t t e n t  s m a l l - s c a l e  p l a c e r  o p e r a t i o n s  c o n t r i b u t e d  t o  g o l d  p r o d u c t i o n  a f t e r  1926 

( H i l l ,  1916;  L i n c o l n ,  1923 ;  Vanderburg,  1936 ,1937) .  C u r r e n t l y  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  i s  b e i n g  e x p l o r e d  by i n d i v i d u a l  p r o s p e c t o r s .  No a c t i v i t y  w a s  

obse rved  i n  t h e  n o r t h e r n  p a r t  of  t h e  d i s t r i c t .  Fir. Edd ie  B o z e l l ,  owner o f  t h e  

T r e a s u r e  Hawk Nine ( f o r m e r l y  t h e  Radio C r y s t a l  Nline)., was k i n d  enough t o  p r o v i d e  

a  t o u r  of  h i s  o p e r a t i o n ,  however ,  h e  d i d  n o t  p e r m i t  t h e  t a k i n g  of  s a m p l e s ,  p h o t o s ,  

o r  n o t e s ,  t h e r e b y  s e v e r l y  r e s t r i c t i n g  t h e  i n s p e c t i o n .  The T r e a s u r e  Hawk Mine i s  

a  c o m p l e t e l y  s e l f - s u s t a i n i n g  p l a c e r  o p e r a t i o n  and is c u r r e n t l y  p roduc ing  enough 

go ld  t o  s u p p o r t  a t  l e a s t  5  p e r s o n s .  Assessment  work is  t h e  o n l y  a c t i v i t y  o b s e r v e d  

on t h e  o t h e r  a c t i v e  p r o p e r t i e s  i n  t h e  d i s t r i c t .  A f u l l - t i m e  c a r e t a k e r  was i n  

r e s i d e n c e  a t  t h e  V e r m i c u l i t e  Fline a t  t h e  t ime  i t  w a s  v i s i t e d .  

F I ine ra l  p r o d u c t i o n  f r o m  t h e  d i s t r i c t  i n c l u d e s  g o l d ,  s i l v e r ,  c o p p e r ,  l e a d ,  

z i n c ,  v e r ~ n i c u l i t e  s h e e t  m i c a ,  and m a g n e s i t e .  S c h e e l i  t e  and p o w e l l i t e  have  been  

n o t e d  i n  the  j o i n t s  and f r a c t u r e s  and d i s s e m i n a t e d  i n  t h e  g r a n i t i c  d i k e s ,  however ,  

no t u n g s t e n  p r o d u c t i o n  h a s  b e e n  r e p o r t e d .  
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The d i s t r i c t  i s  d i v i d e d  i n t o  two d i s t i n c t l y  d i f  f e r c n t  g e o l o g i c a l  a r e a s  by t h e  

n o r t h e a s t  t r e n d i n g  Cold B u t t e  F a u l t ,  a  l e f t - l a t e r a l  f a u l t  w i t h  no a p p a r e n t  v e r t i c a l  

d i s p l a c e m e n t ,  and a n  a p p r o x i m a t e  11 .25  km h o r i z o n t  a 1  d i s p l a c e m e n t .  North o f  t h e  

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

d i p p i n g  beds  of P a l e o z o i c  q u a r t z i t e ,  l i m e s t o n e  a n d  c h e r t ,  i n t e r b e d d e d  w i t h  l imy  

s h a l e  a r e  f a u l t e d  a g a i n s t  P recambr ian  g n e i s s e s  and o v e r l a i n  by T e r t i a r y  s e d i m e n t s .  

M i n e r a l i z a t i o n  i n  t h i s  a r e a  a p p e a r s  t o  b e  c o n f i n e d  t o  '~'rnmpand Azure R i d g e s ,  where 

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

a l o n g  f r a c t u r e s  i n  M i s s i s s i p p i a n  and Cambrian c a r b o n a t e s  (Longwel1,et a l ,  1 9 6 5 ) .  

Uranium h a s  been  r e p o r t e d  a l o n g  j o i n t s , i n  t h e  T e r t i a r y  Horse S p r i n g s  Forma t ion  

( G a r s i d e ,  1973) . 
Rocks s o u t h  o f  t h e  d i v i d i n g  f a u l t :  a r e  c h i e f l y  P recambr ian  g n e i s s e s  and s c h i s t s  

which h a v e  been  i n t r u d e d  by P recambr ian ,  medium t o  c o a r s e  g r a i n e d ,  p o r p h y r i t i c ,  

l o c a l l y  p e r t h i t i c  r a p a k i v i - l i k e  g r a n i t e .  The g r a n i t e s  u n d e r l i e  t h e  metamorphic  

r o c k s  wherever  exposed  a n d  r e p r e s e n t  a  r o o f  p o r t i o n  o f  a  g r a n i t e  b a t h o l i t h ,  w i t h  

numerous c u p o l a s ,  d i k e s ,  i i l c l u s i o n s ,  and i n t r u s i o n  b r e c c i a s .  Rb-Sr a g e - d a t i n g  

have  de t e rmined  t h e  a g e  o f  t h e  b a t h o l i t h  t o  be 1',06 x l o8  t o  1 .09  x lo8 y e a r s  

(Volboth ,  1962) .  The P r e c a m b r i a n  complex is  f l a n k e d  on t h e  w e s t  by t h e  same 

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

by t h e  Gold B u t t e  F a u l t .  C u t t i n g  b o t h  g n e i s s e  and  g r a n i t e s  are s m a l l ,  i r r e g u l a r ,  

vuggy, q u a r t z  v e i n s  and s t r i n g e r s ,  m a s s i v e  p e g m a t i t e  b e a r i n g  r a d i o a c t i v e  m i n e r a l s  

( G a r s i d e ,  1973), and  a p l i t e  d i k e s .  'The q u a r t z  v e i n s  a r e  v i r t u a l l y  v e r t i c a l  and  

s t r i k e  g e n e r a l l y  n o r t h - n o r t h e a s t .  The  v e i n s  h a v e  a  s t r o n g  tendency t o  b r a n c h ,  

t hen  u n i t e  a t  a d i s t a n c e .  The c o u n t r y  r o c k  a d j a c e n t  t o  t h e  v e i n s  is  l i g h t l y  a l t e r e 4  

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

v e i n s  ( I l I l L ,  1916) .  Gangue m i n e r a l s  i n c l u d e  q u a r t z  and f l u o r i t e .  I t  h a s  b e e n  

no ted  t h a t  t h e  g r a n i t e s  i n  t h e  Gold B u t t e  r e g i o n  have  a  h i g h  r a r e  e a r t h  c o n t e n t  

(Weyler , 1965).  
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Leighton (1'367) s u g g e s t s  t h a t  t h e  o r i g i n  of t h e  v e r m i c u l i t e  d e p o s i t s  i n  t h e  

d i s t r i c t  i s  t h e  r e s u l t  of  hydrothermal  a l t e r a t i o n  o f  maf ic  m i n e r a l s ,  p a r t i c u l a r l y  

b i o t i t e ,  a s  a  r e s u l t  of t h e  i n t r u s i o n  of p e g m a t i t e  d i k e s  i n  the  a r e a .  The 

v e r m i c u l i t e  i s  most abundan t ,  of h igher  q u a l i t y ,  and p o s s e s s e s  zona l  r e l a t i o n s h i p s  

n e a r  t h e  pegmat i t e  d i k e s .  Le igh ton  a l s o  s u g g e s t s  t h a t  m e t e o r i c  w a t e r s  c o n t i n u e d  

t h e  p rocess  of v e r m i c u l i t i z a t i o n  a f t e r  t h e  hydro the rmal  a c t i v i t y  had ceased .  
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The G o l d f i e l d  d i s t r i c t  is  c c n t e r c d  on t h e  town of G o l d f i e l d  i n  e a s t e r n  

Esmeraldc~ County about  40 km s o u t h  of Tonopah. Diamondfie ld ,  to  tlle nor t l reas t  

of t h e  town of G o l d f i e l d ,  i s  a l s o  i n c l u d e d  i n  t h e  d i s t r i c t .  The workings i n  t h e  

d i s t r i c t  c o n s i s t  of hundreds  of s l i a f t s  w i t h  thousands  of me te r s  of underground 

worltings. Although lnost o f  t h e  o r e  was mined w i t h i n  a few k i l o m e t e r s  of t h e  town, 

minor p r o p e r t i e s  a r e  l o c a t e d  up t o  18 km e a s t  of  C o l d f i e l d .  

The G o l d f i e l d  d i s t r i c t  h a s  produced more t h a n  4.2 m i l l i o n  ounces of g o l d ,  

1 . 5  m i l l i o n  ounces of  s i l v e r ,  and 7 .7  m i l l i o n  pounds of copper  s i n c e  i t s  d i s c o v e r y  

i n  1902. Ransome(l909) g i v e s  a  c o n c i s e  accoun t  of  t h e  d i s c o v e r y  of the  d i s t r i c t  

and of  mining i n  the  e a r l y  y e a r s .  Some l a t e r  developments  a r e  d e s c r i b e d  by Locke 

(1912) and S e a r l s  (1948) ,  b u t  no comprehensive accoun t  of  l a t e r  mining developments 

i s  a v a i l a b l e .  Fol lowing t h e  o r i g i n a l  d i s c o v e r y ,  development i n  t h e  main p r o d u c t i v e  

p a r t  of tile d i s t r i c t  immedia te ly  n o r t h e a s t  o f  t h e  t o w n s i t e  was v e r y  r a p i d ,  and 

539,000 ounces of gold  were  produced i n  1910. A f t e r  t h a t  t ime ,  a s  t h e  mining 

p rogressed  t o  deeper  l e v e l s ,  p r o d u c t i o n  d e c l i n e d .  During t h e  1930 ' s ,  p roduc t ion  

inc luded  much go ld  r e p r o c e s s e d  from m i l l  t a i l i n g s  (Ashley and K e i t h ,  1976),  a 

procedure  t h a t  h a s  been r e a c t i v a t e d  rccen t ly  i n  t h e  main m i l l  t a i l i n g s  a r e a s  

n o r t h  of G o l d f i e l d .  Noranda E x p l o r a t i o n ,  I n c .  d i d  a  c o n s i d e r a b l e  amount of 

e x p l o r a t i o n  i n  t h e  main p a r t  o f  t h e  d i s t r i c t  i n  1981-82, and t h e r e  a r e  unconfirmed 

r e p o r t s  t h a t  they d i d  b l o c k  o u t  some ore-grade m a t c r i a l  ( p o s s i b l y  0 .5  m i l l i o n  

tons  of 0.07 o z . / t o n  g o l d ) .  

The geology of t h e  G o l d f i e l d  d i s t r i c t  i s  d e s c r i b e d  i n  Ashley (1974) and 

Ashley and K e i t h  (1976) .  A l b e r s  and S tewar t  (1972,  p.  67-69)glve a  summary of  

t h e  geology and o r e  d e p o s i t s  of t h e  d i s t r i c t ,  much of  t h e  fo l lowing  is  adapted from 

t h a t  summary. 

The p r i n c i p a l  r o c k s  i n  t h e  G o l d f i e l d  d i s t r i c t  a r e  Miocene v o l c a n i c  rocks  
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t h a t  o v e r l i e  a  basement  o f  O r d o v i c i a n  s l l ~ i l c  and  c l ~ c r t  (PnLrnct t o  Fo rma t ion )  and 

Mesozoic  g r a n i t i c  r o c k .  The p r i n c i p a l  h o s t  r o c k s  i n  which  o r e  s h o o t s  o c c u r  a r e  

t h e  M i l l t o m  A n d e s i t e  a n d  a n  o v e r l y i n g  r h y o d a c i t e .  These  u n i t s  g i v e  i s o t o p i c  a g e s  

o f  a b o u t  22  m.y. They a r e  h i g h l y  b l e a c h e d  and a l t e r e d  g e n e r a l l y  i n  a  l a r g e  e a s t -  

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

d i s t r i c t .  E lsewhere  t h e y  have  undergone  o n l y  f a i r l y  weak p r o p y l i t i c  a l t e r a t i o n .  

The b l eached  r o c k s  are a r g i l l i z e d ,  a l u n i t i z e d ,  and  s i l i c i f i e d .  T y p i c a l l y  t h e  

most  s i l i c i f i e d  and a l u n i t i z e d  r o c k  forms more o r  less l i n e a r  l e d g e s  e n c l o s e d  

i n  s o f t  a r g t l l i z e d  r o c k .  The i n d i v i d u a l  l e d g e s  r a n g e  f rom a  few f e e t  t o  h u n d r e d s  

and  l o c a l l y  t o  t h o u s a n d s  o f  f e e t  i n  lengcl t  and  f r o m  a few f e e t  t o  many t e n s  o f  f e e t  

w i d e .  They o c c u r  m a i n l y  w i t h i n  and p a r a l l e l  t o  t h e  m a r g i n s  of  a n  e a s t w a r d  e l o n g a t e  

e l l i p t i c a l  a r e a  which  m e a s u r e s  a b o u t  8 t o  1 1  km. l o n g  e a s t - w e s t  and  5 t o  6 .5  km. 

n o r t h - s o u t h .  I t  c a n  b c  demonstrated t h a t  the m a j o r  f a u l t i n g  i n  t h e  d i s t r i c t  

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

which  d i p  m o s t l y  a t  a n g l e s  s t e e p e r  t h a n  40°, r e f l e c t  a n  e l l i p t i c a l  f r a c t u r e  s y s t e m  

p r o b a b l y  t h e  r i m  f r a c t u r e  zone o f  a  c a l d e r a .  

The p r i n c i p a l  m i n e r a l i z e d  b e l t  i s  a  q u a r t z - q l u n i t e  l e d g e  s y s t e m  t h a t  t r e n d s  

g e n e r a l l y  a b o u t  n o r t h  and  d i p s  30' t o  4 0 " ~ ,  b u t  w h i c h  i n  d e t a i l  h a s  many i r r e g u l a r i t i e s .  

The d i p  g e n e r a l l y  f l a t t e n s  w i t h  i n c r e a s i n g  d e p t h .  I n d i v i d u a l  o r e  b o d i e s  c o n t a i n e d  

i n  t h e  l e d g e  s y s t e m  were  t y p i c a l l y  r a t h e r  smal l ,  e x t r e m e l y  i r r e g u l a r  i n  s h a p e ,  and  

o f t e n  v e r y  h i g h  i n  g r a d e .  Accord ing  t o  Loclce ( 1 9 1 2 ) ,  p .  845) t h e  o r e  b o d i e s  were  

much l i k e  plums i n  a pudd ing  and  o n l y  6 p e r c e n t  o f  t h e  a g g r e g a t e  Lode a r e a s  r e v e a l e d  

i n  a l l  t i le  l e v e l s  o f  t h e  G o l d f i e l d  C o n s o l i d a t e d  was  o c c u p i e d  by o r e .  However, i n  

c e r t a i n  a r e a s  t h e r e  was more o r  less a n  d i n e n l e n t  o f  o r e  b o d i e s  downdip s o  t h a t  

t h e i r  d i s t r i b u t i o n  was n o t  complc t e l y  h a p h a z a r d .  Never t h e l e s s ,  p r e d i c t i o n  of  t h e  

l o c a t i o n  and ( o r )  g r a d e  o f  o r e  b o d i e s  was v i r t u a l l y  i m p o s s i b l e .  Very l i t t l e  o r e  was 

found a s  deep  as 1,000 f e e t .  
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The h igh -g rade  s u l f i d e - s u L f o r ; , i l t - n ; 1 ~ i v c  golti o res  t ~ s r ~ a l l y  t l ~ o t ~ g h t .  of  i n  

c o n n e c t i o n  w i t h  G o l d f i e l d  came e n t i r e l y  from trhc main p a r t  o f  t h c  d i s t r i c t .  

They formed open c a v i t y  f i l l i n g s  i n  f r a c t u r e d  and b r e c c i a t e d  p a r t s  o f  t h e  u n o x i d i z e d  

o r e  b o d i e s .  Hany o r e  b o d i e s  had a n  a p p r o x i m a t e l y  medkil seam o f  h igh-grade  o r e  

termed a  ' s t o p e  s t r e a k ' .  S p e c t a c u l a r  h igh -g rade  o r e  c o n s i s t e d  o f  b r e c c i a  f r a g m e n t s  

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

t e n n a n t i t e ,  b i s m u t h i n i t e ,  g o l d f i e l d i t e ,  and n a t i v e  g o l d  i n  v a r i o u s  combina t ions  

and p r o p o r t i o n s .  S p h a l e r i t e  o r  t e l l u r i d e s  a l s o  o c c u r r e d  i n  t h e  c r u s t s  of  some 

h igh-grade  o r e s .  N a t i v e  g o l d  was o f t e n  c l e a r l y  v i s i b l e  i n  one  o r  more o f  t h e  

l a y e r s .  I n  more t y p i c a l  o r e ,  p y r i t e  was t h e  most a b u n d a n t  s u l f u r - b e a r i n g  m i n e r a l ,  

and f a m a t i n i t e  was s e c o n d  i n  abundance .  The f a m a t i n i t e  o f t e n  e n c l o s e d  s u b o r d i n a t e  

t e t r a h e d r i t e - t e n n a n t i t e ,  somet imes  minor b i s m u t h i n i t e ,  and a t  most  o n l y  a  v e r y  few 

t i n y  s p e c k s  o f  n a t i v e  g o l d  (Ashley ,  1974) .  The g o l d l s i l v e r  r a t i o  was a b o u t  3:1. 

The d e p t h  of  o x i d a t i o n  t h r o u g h o u t  t h e  a l t e r e d  a r e a  i s  a t  l e a s t  10 m and o x i d a t i o n  

e x t e n d s  t o  a t  l e a s t  300 m a l o n g  f r a c t u r e s .  

The re  a r e  two o t h e r  p r o d u c t i v e  a r e a s  i n  a d d i t i o n  t o  t h e  main a r e a :  t h e  

Sandstorm a r e a  a b o u t  1 . 6  k m  t o  t h e  n o r t h ,  and  D<amondfield a b o u t  5 km t o  t h e  

n o r t h e a s t .  The m i n e r a l i z e d  l e d g e s  i n  t h e  Sands to rm a r e a  a r e  i n  O l igocene  r h y o l i t i c  

r o c k s  t h a t  a r e  o l d e r  t h a n  t h e  Mi l l t own  A n d e s i t e .  The m i n e r a l i z a t i o n  a t  D iamondf i e ld  

o c c u r s  i n  t h e  M i l l t o w n  A n d e s i t e ;  o r e  b o d i e s  i n  t h e  e a s t e r n  p a r t  of  t h e  Diamondf i e ld  

a r e a  a r e  c o n s i d e r a b l y  h i g h e r  i n  s i l v e r  t h a n  o t l l e r  G o l d f i e l d  o r e s  (ALbers and S t e w a r t ,  

D i r e c t  d a t i n g  o f  h y d r o t h e r m a l  m i n e r a l s  ( a l u n i t e  and s e r i c i t e ) ,  d a t i n g  o f  p r e -  

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

annea led  a p a t i t e  y i e l d  a n  a g e  r a n g e  o f  21-20 m.y. f o r  t h e  h y d r o t h e r m a l  a l t e r a t i o n  

(Ashley and S i l v e r m a n ,  1 9 7 6 ) .  Ore d e p o s i t i o n  o c c u r r e d  l a t e  i n  t h i s  hydrothermal 

e p i s o d e  (Ashley ,  1979) .  
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The t r a c e  e l emen t  g e o c h e m i s t r y  o f  t h e  Goldf  i c l d  d i s t r i c t  i s  d e s c r i b e d  by 

A s h l e y  and K e i t h  (1976) and Ashley  and A l b e r s  (1969,  1973a-f ) .  Go ld ,  s i l v e r ,  

l e a d ,  b ismuth  and a r s e n i c  a 1 1  show s i m i l a r  d i s t r i b u t i o n  p a t t e r n s  i n  s i l i c i f i e d  

r o c k s  (Ashley and K e i t h ,  1976) .  Gold,  s i l v e r ,  and  l e a d  a r e  p o t e n t i a l l y  u s e f u l  

g u i d e s  t o  o r e  f o r  geochemica l  p r o s p e c ~ i n g  (Ash ley  and A l b e r s ,  1 9 7 5 ) #  
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GOLD POINT DISTRICT -- 

The Gold P o i n t  ( H o r n s i l v e r ,  Lime P o i n t )  mining d i s t r i c t  is l o c a t e d  a long S l a t e  

Ridge i n  T7s; R41, 41 $, 42E, i n  t h e  s o u t h e r n  p a r t  of Esmeralda County, Nevada. It  

is  bounded on t h e  n o r t h  by t h e  town of Gold P o i n t ,  on t h e  e a s t  by a  nor th-south  l i n e  

through M t .  Dunfee, on t h e  s o u t h  by t h e  Tokop mining d i s t r i c t  and O r i e n t a l  Wash, 

and on t h e  west  by t h e  w e s t e r n  edge of  R41E. A 1 1  p o r t i o n s  of  t h e  d i s t r i c t  a r e  

e a s i l y  a c c e s s i b l e  by way o f  good d i r t  roads  from Nevada highway 71 from the  n o r t h  

and from the  s o u t h  th rough  t h e  Tokop mining d i s t r i c t .  

The Gold P o i n t  d i s t r i c t  was d i s c o v e r e d  about  1886 by Thomas Shaw. I t  was 

o r i g i n a l l y  c a l l e d  t h e  Lime P o i n t  d i s t r i c t  and i n c l u d e d  t h e  Tokop d i s t r i c t  u n t i l  

about  1900. Ore w a s  p r o d u c t e d  from t h e  d i s t r i c t  i n  t h e  1880 ' s  and shipped t o  t h e  

r a i l r o a d  a t  L ida ,  b u t  t h e  m i l l i n g  p l a n t s  were p o o r ,  l a b o r  and supply  c o s t s  were  

h i g h  and t h e  d i s t a n c e  r e q u i r e d  t o  t r a n s p o r t  o r e  d i s c o u r a g e d  f u r t h e r  s i l v e r  mining 

(Turner ,  1422). L i t t l e  a c t i v i t y  was r e p o r t e d  i n  t h e  d i s t r i c t  u n t i l  t h e  G o l d f i e l d  

boom i n  1902 caused t h e  camp t o  be d e s e r t e d .  When' thc boom d i e d  down, people  

r e t u r n e d  and an i n c r e a s e  i n  e x p l o r a t i o n  r e s u l t e d  i n  h i g h  g r a d e  h o r n s i l v e r  be ing  

d i scovered .  The d i s c o v e r y  r e j u v e n a t e d  t h e  camp and prompted i t  t o  change i t s  name 

t o  H o r n s i l v e r  i n  1908. At  t h a t  t ime t h e  popu1.ation was a b o u t  225. The d i s t r i c t  

producted go ld ,  s i l v e r ,  c o p p e r ,  l e a d ,  and z i n c  from 1907 t o  1921 (Turner ,  1922; 

L i n c o l n ,  1923). I n  t h e  1 9 2 0 ' s  many of t h e  niines were non-producing due t o  

l i t i g a t i o n  (Turner ,  1922) .  The town a g a i n  changed i t s  name from Horns i lve r  t o  

Gold P o i n t  i n  1930 when more go ld  t h a n  s i l v e r  was produced.  The d i s t r i c t  h a s  

i n t e r m i t t e n t l y  produced o r e  up t o  t h e  p r e s e n t  t ime.  During t h e  r e c e n t  f i e l d  

i n s p e c t i o n ,  e x p l o r a t i o r l  w a s  a c t i v e  around t h e  t o w n s i t e .  e . g . ,  people  were e n t e r i n g  

and i n s p e c t i n g  t h e  o l d e r  m i n e s ,  heavy equipment had been b rough t  i n  and e a r t h  was 

be ing  moved. What a p p e a r s  t o  be a  l e a c h  pond was b e i n g  c o n s t r u c t e d  immediately 
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west  of town. The 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 c  h a s  been es t ima ted  between 

3/4  and 1 m i l l i o n  d o l l a r s  ( A l b e r s  and S t e w a r t ,  1972) .  

The main p a r t  of  the  Gold P o i n t  d i s t r i c t  i s  s i t u a t e d  i n  t h e  middle of t h e  

a r c u a t e  S l a t e  Ridge i n  t h e  Precambrian Wyman Formation and Reed Dolomite. Here,  

t h e  'IJyman Formation c o n s i s t s  of s i l t  and c l a y s t o n e  i n t e r b e d d e d  w i t h  l imes tone ,  

which a r e  metamorphosed i n  v a r y i n g  d e g r e e s  t o  s h a l e s ,  p h y l l i t e s ,  c a l c - s i l i c a t e s ,  

and marble .  Over lying t h e  Wyman i s  t h e  Reed Dolomite ,  a  g r e y ,  c o a r s e l y  c r y s t a l l i n e  

do lomi te  (Albers ,  S t e w a r t ,  1972) .  I n t r u d i n g  t h e  Precambrian metasediments is  a  

n o r t h e a s t  t r end ing  f i n g e r  o f  t h e  J u r a s s i c  S y l v a n i a  P l u t o n .  Turner (1922) s u g g e s t s  

t h a t  t h e  n o r t h  d i p  of  t h e  beds  is  t h e  r e s u l t  of t i l t i n g  from t h e  emplacement of 

t h e  p l u t o n .  Both t h e  metasediments  and t h e  p l u t o n  a r e  f a u l t e d  and sheared a l o n g  

N50-70W t r e n d i n g ,  h i g h  a n g l e ,  p a r a l l e l  f a u l t  zones  which a r e  p o s s i b l y  r e l a t e d  t o  

t h e  S i l v e r  Peak-Palmetto-Montezuma O r o f l e x  s t r u c t u r e .  P a r a l l e l i n g  t h e  s h e a r  zone 

a r e  f i n e  g ra ined  d i o r i t e  d i k e s  and o r e  b e a r i n g  q u a r t z  v e i n s .  The q u a r t z  v e i n s  a r e  

crushed and cemented w i t h  h e m a t i t e  and c h a l c e d o n i c  s i l i c a  (Turner ,  1922). The 

c r u s h i n g  of  t h e  v e i n s  due t o  post-emplacement movement r endered  t h e  o r i g i n a l  

s u l f i d e s  s u s c e p t i b l e  t o  o x i d i z i n g  s o l u t i o n s  (Ransome, 1909) .  The Gold P o i n t  o r e  

c o n s i s t s  of s i l v e r  i n  t h e  form of c e r a r g y r i t e  w i t h  minor b romyr i t e  a s  c r u s t s  

c o a t i n g  t h e  o x i d i z e d ,  c r u s h e d  q u a r t z  f r agments  and gossan .  Nat ive  go ld ,  g a l e n a ,  

and c e r r u s i t e  i n  minor q u a n t i t i e s  a l s o  occur  w i t h  t h e  o r e .  

Ar thur  Baker (1966) made t h e  following comments p e r t a i n i n g  t o  o r e  p o t e n t i a l :  

"I can s e e  l i t t l e  hope f o r  a n y t h i n g  i n  t h e  r e g i o n ,  u n l e s s  one of t h e  t h r e e  p o s s i b i l i t i e s  

-- a porphyry copper t o  t h e  n o r t h w e s t ,  sonie thi r~g i n  t h e  a r e a  of s t r o n g  m i n e r a l i z a t i o n  

n e a r  t h e  p lug (S26,  T7S, R42E), o r  something i n  t h e  v i c i n i t y  of t h e  s t r o n g  g a r n e t i t e  

(S9, T8S, R42E). The v e i n s  t h a t  c h a r a c t e r i z c  t h e  d i s t r i c t  i n  g e n e r a l  a r e  of no 

i n t e r e s t . "  
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GOOD HOPE DISTRICT 

The Good Hope (White  Wolf)  min ing  d i s t r i c t  i s  l o c a t e d  on t h e  s o u t h w e s t  f l a n k  

o f  t h e  S i l v e r  Peak M o u n t a i n s ,  a b o u t  7 m i l e s  s o u t h  o f  P i p e r  Peak  i n  t h e  s o u t h w e s t e r n  

p a r t  o f  Esmera lda  Coun ty ,  Nevada.  The d i s t r i c t  is bounded on  t h e  w e s t  by t h e  

s o u t h e r n  end o f  F i s h  Lake  V a l l e y .  Most o f  t h e  d i s t r i c t  is  a c c e s s i b l e  by way o f  

f a i r  t o  poo r  d i r t  r o a d s  e a s t  f rom Nevada Highway 3A; however ,  some o f  t h e  r o a d s  

were  washed o u t  i n  t h e  e x c e s s i v e l y  wet  w i n t e r  o f  1982-1983. 

L i t t l e  is known o f  t h e  h i s t o r y  o f  t h e  Cood Hope d i s t r i c t ,  however ,  i t  is 

p r o b a b l y  i n t i m a t e l y  t i e d  t o  t h e  h i s t o r i e s  o f  t h e  n e a r b y  S i l v e r  Peak and P a l m e t t o  

min ing  d i s t r i c t s ,  r e f l e c t i n g  t h e i r  p e r i o d s  o f  e x p l o r a t i o n ,  p r o d u c t i o n  and 

i n a c t i v i t y .  L i n c o l n  (1923)  r e p o r t s  o r e ,  p r o b a b l y  f rom t h e  Good Hope (Lookout  

Mine?)  was p roduced  f o r  p r o c e s s i n g  a t  F u r n a c e  C r e e k ,  C a l i f o r n i a ,  b e f o r e  1906.  

A t  t h e  Lookout  Mine are r e m a i n s  o f  a modern m i l l  and l e a c h  ponds ,  i n d i c a t i n g  

a c t i v i t y  a t  t h e  mine w i r h i n  t h e  l a s t  20 y e a r s .  D u r i n g  t h e  r e c e n t  e x a m i n a t i o n  

( F a l l ,  1 9 8 2 ) ,  most  o f  t h e  p r o p e r t i e s  were  i n a c t i v e .  However, o n e  p r o p e r t y  d i d  

have  permanent  r e s i d e n t s  and  t h e  w a t c h  dogsT  less t h a n  f r i e n d l y  a t t i t u d e  d i s -  

couraged  e x a m i n a t i o n  of  t h e  p r o p e r t y .  The  p r o p e r t y ' s  a s s e s s m e n t  work d i d  a p p e a r  

t o  b e  c u r r e n t .  Most o f  t h e  d r a i n a g e s  i n  t h e  d i s t r i c t  w e r e  s t a k e d  f o r  p l a c e r  

c l a i m s ,  b u t  d i d  n o t  a p p e a r  t o  b e  a c t i v e .  P r o d u c t i o n  f i g u r e s  f o r  t h e  d i s t r i c t  

were  l e s s  t h a n  $2000,  p r i m a r i l y  from s i l v e r  ( A l b e r s ,  S t e w a r t ,  1 9 7 2 ) .  

The Good Hope d i s t r i c t  i s  u n d e r l a i n  by t h e  Lower Cambrian P o l e t o  Fo rma t ion  

( l i m e s t o n e  and q u a r t z i t e / s i l t s t o n e )  which  i s  o v e r l a i n  s t r a t i g r a p h i c a l l y  and i n  

t h r u s t  c o n t a c t  by t h e  Cambr ian  H a r k l e s s  F o r m a t i o n  ( s i l t s t o n e  and q u a r t z i t i c  

s i l t s t o n e ) .  The s e d i m e n t s  a r e  i n t r u d e d  by n u c c e s s i v e  J u r a s s i c  t o  C r e t a c e o u s  

p l u t o n i c  m a s s e s ,  b e l o n g i n g  t o  t h e  P a l m e t t o  P l u t o n  ( A l b e r s ,  S t e w a r t ,  1 9 6 5 ) .  The  

p l u t o n i c  masses  r a n g e  f rom c o a r s e - g r a i n e d  h o r n b l e n d e - b i o t i t e  q u a r t z  monzon i t e  t o  

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

n o r t h w e s t - t r e n d i n g ,  v e r t i c a l ,  f i n e - g r a i n e d  a p l i t i c  and  a p h a n i t i c  t o  medium-grained 

d i o r i t i c  d i k e  swarms. The  d i k e s  a r e  s t r u c t u r a l l y  c o n t r o l l e d  by n o r t h w e s t  t r e n d i n g  
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f a u l t  z o n e s .  Randomly d i s t r i b u t e d  t h r o u g h o u t  t h e  d i s t r i c t  a r e  s m a l l  k l i p p e s  o f  

Wark le s s  Fo rma t ion  and e r o s i o n a l  r e m n a n t s  o f  non-welded and  welded  a s h  f l o w  and 

a i r  f a l l  t u f f s .  

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  a p p e a r s  t o  b e  l i m i t e d  t o  s u l f i d e  b e a r i n g  

q u a r t z  and  c a l c i t e  v e i n s  which  f i l l  f a u l t  f i s s u r e s  i n  t h e  s ed in i en t s  and i n t r u s i v e s .  

The v e i n s  a l s o  f o l l o w  bedd ing  p l a n e s  i n  t h e  s e d i m e n t a r y  r o c k s .  The t h i n  q u a r t z /  

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

which  have  a l t e r e d  t o  copper  and i r o n  o x i d e s .  Many of t h e  work ings  e x p l o r e  t h e  

r o c k s  n e a r  t h e  m a f i c  d i k e s ,  however ,  no m i n e r a l i z a t i o n  was n o t e d  n e a r  t h e s e  

s i t e s .  
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The Goodsprings mining d i s t r i c t  i s  perhaps  one of t h e  b e t t e r  d e s c r i b e d  mining 

a r e a s  w i t h i n  t h e  Esmera lda-S ta te l ine  p r o j e c t  boundary.  The p r o p e r t i e s ,  o r e  c o n t r o l s ,  

and m i n e r a l i z a t i o n  c h a r a c t e r i s t i c s  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 .  We 

have,  t h e r e f o r e ,  conf ined  o m  worlc a t  Goodsprings t o  compil ing d a t a  from t h e  

l i t e r a t u r e  and r e s t r i c t e d  our  f i e l d  reconna i ssance  so  t h e  c o l l e c t i o n  of samples ,  

mainly f o r  comparison purposes .  

C u r r e n t l y  t h e  Goodsprings (Yellow P i n e ,  P o t o s i )  mining d i s t r i c t  is c e n t r a l l y  

l o c a t e d  around t h e  town of  Goodsprings, i n  t h e  s o u t h e r n  end of t h e  Spr ing Mountain 

Range i n  T23, 24, 25, 2 6 s ;  R57, 58E, i n  t h e  w e s t e r n  p a r t  o f  Clarlc County, Nevada. 

It is  bounded on t h e  west  by the  Pahrump and Mesquite V a l l e y s ,  on t h e  s o u t h  by 

t h e  Cal i fornia-Nevada s t a t e  l i n e ,  on t h e  e a s t  by Goodsprings V a l l e y ,  and on t h e  

n o r t h  by f o t o s i  Mountain. Access t o  t h e  d i s t r i c t  from t h e  e a s t  is  by way of 

I n t e r s t a t e  Highway 15,  and t h e n  Nevada Highway 53; and from t h e  west  by way of 

U.S. Highway 95,  t h e n  Nevada Highway 16. Access w i t h i n  t h e  d i s t r i c t  is g e n e r a l l y  

a long e x c e l l e n t  t o  f a i r  paved and d i r t  r o a d s ,  however, many of t h e  workings a r e  

a t  h i g h e r  e l e v a t i o n s ,  r e q u i r i n g  some h i k i n g  over  rough t e r r a i n .  

The a r e  d e p o s i t s  a t  P o t o s i  Mountain were o r f g i n o l l y  known t o  t h e  P a i u t e  I n d i a n s  

and Franc i scan  monks p r i o r  t o  1855 (L inco ln ,  1923) .  The e a r l i e s t  recorded ment ion 

of the  d i s t r i c t  was i n  1856 when Nathan ia l  V .  Jones  was s e n t  by t h e  Mormon church t o  

investigate l e a d  o c c u r r e n c e s  a t  P o t o s i  Mountain r e p o r t e d  by t h e  I n d i a n s  and by 

Mormon p i o n e e r s  r e t u r n i n g  from C a l i f o r n i a  i n  1855. Me was l a t e r  r e t u r n e d  by t h e  

church t o  deve lope  t h e  d e p o s i t s  and z i n c  o r e  was f i r s t  smel ted i n  1857. The y e a r s  

fo l lowing  t h e s e  i n i t i a l  developments produced no r e a l  a c t i v i t y  o t h e r  than c l a i m s  

s t a k i n g .  Between 1893 and 1905, i n t e r e s t  s h i f t e d  from t h e  P o t o s i  Mine a r e a  t o  

t h e  p r e s e n t  c e n t e r  of a c t i v i t y  and minor gold  was produced a t  t h e  Keystone, Boss 

and Clemeaatia n i n e s .  Completion of the  r a i l r o a d  i n  1905 and t h e  r e c o g n i t i o n  of 
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o x i d i z e d  o r e s  i n  1906 g r e a t l y  a i d e d  t h e  development of  t h e  d i s t r i c t  and i t  became 

a  major  producer of l e a d  and z i n c  f o r  Nevada. I n  1914,  p la t fnum and pal ladium were 

recogn ized  i n  t h e  o r e  a t  t h e  Boss Mine which h a s  been o r i g i n a l l y  mined f o r  c o p p e r  

and go ld  had been d i s c o v e r e d  30 y e a r s  e a r l i e r  (Knopf, 1915).  B a r i t e  was found i n  

1915 and vanadium was found and mined i n  1917. Lead and z i n c  p roduc t ion  peaked 

d u r i n g  \???I, a f t e r  which t h e  d i s t r i c t  was l a r g e l y  dormant excep t  f o r  a  minor f l u r r y  

of a c t i v i t y  i n  t h e  1 9 2 0 ' s .  The d i s t r i c t  a g a i n  began t o  produce d u r i n g  W W I I ,  b u t  

a c t i v i t y  subsided a f t e r  t h e  war ended.  Up t o  t h e  p r e s e n t  a c t i v i t y  i n  the  d i s t r i c t  

h a s  been minor and f l u n c t u a t e d  wide ly  i n  r esponse  t o  m e t a l  p r i c e s .  By 1962, t h e  

d i s t r i c t  had produced i n  e x c e s s  o f  $31,000,000,  i n  z i n c ,  l e a d ,  copper ,  g o l d ,  s i l v e r ,  

c o b a l t ,  vanadium, p l a t i n u m  p a l l a d i u m ,  a l o n g  w i t h  minor amounts of mercury, ant imony,  

n i c k e l ,  molybdenum, manganese, i r i d i u m ,  and uranium (Longwell ,  e t  a l ,  1965). The 

r e c e n t  f i e l d  i n s p e c t i o n  i n d i c a t e d  t h a t  t h e  r i s e  i n  go ld  and s i l v e r  v a l u e s  had produced 

a n  i n t e r e s t  i n  t h e  gold  ndnes ,  t h e  Red Cloud, Columbia, G h i q u i t a ,  and Keystone;  

however, no evidence of  r e c e n t  p r o d u c t i o n  was obse rved .  Elany of t h e s e  and o t h e r  

mine t a i l i n g  p i l e s  appear  t o  have been removed f o r  m i l l i n g  of t h e  r e s i d u a l  m i n e r a l s .  

A l a r g e  s t a k i n g  o p e r a t i o n  w e s t  o f  t h e  town of  Goodspring was i n  e f f e c t  i n  Apri1 ,1983.  

The rocks  i n  t h e  Goodspr ings  d i s t r i c t  a r e  predominent ly  P a l e o z o i c  and e a r l y  

Plesozoic ca rbona tes  and c l a s t i c s  t h a t  have 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  and Cenozoic  a l l u v i u m .  No r o c k s  of  Cre taceous  age  have been n o t e d .  

Hewett (1931) s u g g e s t s  t h a t  sometime between t h e  La te  J u r a s s i c  and the  Middle 

T e r t i a r y ,  t h e  beds were f o l d e d  and f a u l t e d  i n  v a r y i n g  d e g r e e s ,  w i t h  t h e  mass ive  

l i m e s t o n e s  of t h e  Devonian and E f i s s i s s i p p i a n  d e v e l o p i n g  open f o l d s ,  and t h e  

Pennsylvanian beds forming c l o s e d  f o l d s .  The s t r a t i f i e d  beds homocl inal ly  d i p  

westward a t  moderate a n g l e s  and a r e  complexly broken i n t o  t h r u s t  f a u l t s  t h a t  

p a r a l l e l  t h e  bedding p l a n e s ,  and l o c a l l y  d i p  more s t e e p l y  than t h e  beds .  The 

d i s t r i c t  i s  a l s o  c u t  by numerous,  younger ,  h i g h  a n g l e s  f a u l t s .  Towards t h e  end of  
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t h e  Mesozoic t h r u s t  f a u l t i n g  began w i t h  a d d i t i o n a l  normal and 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 i n g .  The a r e a  has undergone l o c a l i z e d  t i l t i n g  a f t e r  d e p o s i t i o n  

of t h e  T e r t i a r y  v o l c a n i c s .  South of t h e  town of  Goodspr ings ,  remnant f lows of 

T e r t i a r y  v o l c a n i c s  cap T a b l e  Mountain and randomly o u t c r o p  throughout the  d i s t r i c t .  

I n  and around Goodspr ings ,  and s o u t h e a s t  of P o t o s i  Peak,  the  Pa leozo ic  c a r b o n a t e s  

a r e  t h r u s t  f a u l t e d  o v e r  t h e  J u r a s s i c  Aztec  Sands tone  (Longwell, e t  a l ,  1965).  

Dev i l s  Peak is  a n  exposed T e r t i a r y  g r a n i t e  porphyry  p l u g .  Minor i n t r u s i v e  d i k e s  

a r e  exposed west  of Goodspr ings ,  f o l l o w i n g  n o r t h t r e n d i n g  t h r u s t  and h i g h  a n g l e  

f a u l t s .  Hewett (1931) s u g g e s t s  t h a t  t h e s e  t h r u s t  f a u l t s  provided s t r u c t u r a l  c o n t r o l s  

f o r  d i s t r i b u t i o n  of t h e  i n t r u s i v e s .  Smal l  d i k e s ,  cons ide red  t o  b e  lamprophyres,  

have been encoun te red  a t  d e p t h  i n  s e v e r a l  mines .  

A f t e r  t h e  s t r a t i f i e d  r o c k s  were f o l d e d  and f a u l t e d ,  the  a r e a  was s u b j e c t e d  t o  

c o n s i d e r a b l e  e r o s i o n ,  and v o l c a n i c  a c t i v i t y  was renewed, probably  c o i n c i d e n t  w i t h  

t h e  Middle T e r t i a r y  v o l c a n i s m  o c c u r i n g  e l s e w h e r e  i n  Nevada. 

Varying d e g r e e s  of a l t e r a t i o n  have changed t h e  coun ty  r o c k s ,  t h e  mast e x t e n s i v e  

being d o l o m i t i z a t i o n .  L o c a l l y ,  s i l i c i f i c a t i o n  o c c u r s  a d j a c e n t  and r e l a t e d  t o  

t h e  f a u l t  zones .  

The Pb-Zn o r e  d e p o s i t s  a r e  mainly conf ined  t o  t h e  M i s s i s s i p p i a n  Monte C r i s t o  

Formation, w i t h  t h e  uppermost member, t h e  Yel lowpine Limestone accoun t ing  f o r  

approximate ly  85% of t h e  l e a d - z i n c  p r o d u c t i o n  and t h e  Anchor Limestone member 

account ing f o r  a n  a d d i t i o n a l  10% ( A l b r i t t o n ,  -- e t  a l ,  1954) .  These two members, 

be ing more mass ive  than  t h e  o t h e r  members, werc c o n s i d e r a b l y  f r a c t u r e d  d u r i n g  t h e  

per iod of f a u l t i n g ,  and were  d o l o m i t i z e d  and s i l i c i f i e d  a long  t h e  r e s u l t i n g  s h e a r  

and fractures. M i n e r a l i z e d  s o l u t i o n s  a p p e a r  t o  have fol lowed t h e  same c o n d u i t s  

r e s u l t i n g  i n  t h e  o r e  d e p o s i t s .  

L o c a l l y ,  b r e c c i a  a long  t h e  f e e d i n g  f i s s u r e s  i s  m i n e r a l i z e d ;  more commonly, 
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the  o r e  formed i n  t h e  permeable ground t h a t  was m a r g i n a l  t o  t h e  f i s s u r e  ( A l b r i t t o n ,  

1954) .  The impermeable zones  of mudstone and a l t e r e d  porphyry ,  a l o n g  wi th  f i l m s  

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

f l u i d s .  The o r e  b o d i e s  a r e  c o n t r o l l e d  by t h e  d i p  of t i le  beds.  Ore bod ies  a r e  

g e n e r a l l y  l e n t i c u l a r  and p a r a l l e l  t o  h o r i z o n t a l  bedd ing ,  a r e  f  l a t t i s h  p i p e s ,  

p a r a l l e l  t o  bedding o r  c r o s s c u t t i n g  i t  a t  low anges  i n  t h e  i n c l i n e d  beds.  A few 

o r e  zones f o l l o w  s t e e p  f a u l t s  ( A l b r i t t o n ,  e t  -- a l ,  1954).  The pr imary minera l s  

were s p h n l e r i t e  and g a l e n a ,  which have been o x i d i z e d  t o  h y d r o z i n c i t e ,  ca lamine,  

s m i t h s o n i e ,  c e r r u s i t e ,  and l e s s  commonly, t o  a n g l e s i t e  (Longwell ,  1965). Most 

of t h e  workings  e x h i b i t  a n  abundance of  secondary copper m i n e r a l s  c o a t i n g  

f r a c t u r e s  and b r e c c i a  s u r f a c e s ,  and d i s semina ted  i n  t h e  a l t e r e d  c a r b o n a t e s .  Much 

of t h e  o r i g i n a l  s u l f i d e  o r e  has  been o x i d i z e d  t o  below t h e  l e v e l  of p rev ious  

mining.  Gangue m i n e r a l s  i n  t h e  d i s t r i c t  i n c l u d e  b a r i t e ,  c a l c i t e ,  and q u a r t z .  

F r e e  go ld  was mined a t  t h e  Keystone and C h i q u i t a  mines  i n  t h e  c e n t r a l  p a r t  

of t h e  d i s t r i c t .  Here ,  g o l d  o c c u r s  i n  a l t e r e d  g r a n i t e  porphyry p l u g s  and d i k e s ,  

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

Copper m i n e r a l i z a t i o n  o c c u r s  a s  pr imary a n d t a l t e r e d  s u l f i d e s  n e a r  b u t  n o t  i n  

g r a n i t e  porphyry i n t r u s i v e s  and as secondary  a l t e r a t i o n  m i n e r a l s ,  e . g . ,  c a r b o n a t e s ,  

s i l i c a t e s ,  and s u l f a t e s ,  i n  Devonian o r  o l d e r  ca rbona te  beds  (Hewett ,  1931). Oxidized 

c o b a l t  m i n e r a l s  o c c u r  w i t h  t h e  copper  d e p o s i t s ,  and have r e s u l t e d  i n  minor 

shipments  of c o b a l t .  
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JOltNNIE DISTRICT -- 

The Johnn ie  (Hontgomery) mining d i s t r i c t  i s  l o c a t e d  on t h e  west  Elank of t h e  

n o r t h e a s t  end of t h e  Spqing I lounta in  range  i n  t h e  southeas t :  end of Nye County i n  

T17S, R52, and 53E. The d i s t r i c t  s t r a d d l e s  Nevada Highway 16,  approximately 3 m i l e s  

n o r t h  of t h e  t o w n s i t e  of J o h n n i e  and 9  m i l e s  s o u t h  oE U.S. Highway 95. Most of  

t h e  p r o p e r t i e s  a r e  e a s i l y  a c c e s s i b l e  from Nevada Highway 16 a long e x c e l l e n t  d i r t  

r o a d s .  While t h e  t o w n s i t e  of Johnn ie  is  u n i n h a b i t e d ,  y e a r  round r e s i d e n t s  l i v e  

n e a r  t h e  Johlanie Mine and t h e  community of Pahrump i s  l e s s  than 15 m i l e s  t o  t h e  

s o u t h .  

The e a r l i e s t  r e c o r d e d  d i s c o v e r y  i n  t h e  d i s t r i c t  is  thought  t o  have been made 

around 1890 by t h e  Montgomery p a r t y  from I n d i a n  S p r i n g s ,  and a d d i t i o n a l  l o d e  

d i s c o v e r i e s  were made a b o u t  1903 (Vanderburg,  1936; K r a l ,  1951).  The prominent ly  

ou tc ropp ing  q u a r t z  v e i n s  i n  t h e  d i s t r i c t  were a l l e g e d  t o  have been noted a s  e a r l y  

a s  1860 by Mormon p i o n e e r s ,  b u t  t h e  i n a c c e s s i b i l i t y  of t h e  a r e a  made p r o s p e c t i n g  

d i f f i c u l t  i f  n o t  i m p o s s i b l e .  The d i s t r i c t  was o r i g i n a l l y  named t h e  Montgomery, 

b u t  between 1900-1910, g r a d u a l l y  i t  became known a s  t h e  Johnn ie  d i s t r i c t ,  p o s s i b l y  

a l l u d i n g  t o  t h e  I n d i a n  known a s  I n d i a n  J o h n n i e  who l e d  t h e  f i r s t  recorded 

p r o s p e c t i n g  p a r t y  t o  t h e  a r e a  ( I v o s e v i c ,  1976) .  The town of Johnnie  was i n h a b i t e d  

from 1905 t o  t h e  1 9 3 0 ' ~ ~  w i t h  i t s  heyday around 1907 (Labbe,  1960),  a f t e r  which 

t h e  populaticun s h i f t e d  t o  t h e  J o h n n i e  Mine. The d i s t r i c t s  was reporced a c t i v e  

i n  1905, w i t h  s e v e r a l  mines and stamp m i l l s  i n  o p e r a t i o n  u n t i l  the  1920's .  The 

d i s t r i c t ' s  g r e a t e s t  p e r i o d  of r ecorded  p r o d u c t i o n  was p r i o r  t o  1920 w i t h  t h e  

d i s t r i c t  y i e l d i n g  up t o  t h a t  t ime w e l l  o v e r  a  m i l l i o n  d o l l a r s  i n  bo th  lode  and 

p l a c e r  go ld .  

While much l o d e  o r e  was produced,  t h e  a r e a  is  a l s o  known f o r  i t s  p l a c e r  g o l d .  

P l a c e r  go ld  was d i s c o v e r e d  i n  1921 by Wal ter  Dryer  and r e s u l t e d  i n  a  second s h o r t  

boom f o r  t h e  d i s t r i c t  (Vanderburg,  1936) .  P l a c e r  o p e r a t i o n s  were a g a i n  i n  e f f e c t  
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i n  1935 below t h e  J o h n n i e  and Congress Mines and i n  1949 (Kra l ,  1951) and t h e  

e a r l y  1960 's  (Cornwall ,  1972) ,  below t h e  J o h n n i e  and O v e r f i e l d  Mines. 

Most of t h e  workings  i n  t h e  d i s t r i c t  f o l l o w  mass ive ,  prominent ,  whi te  q u a r t z  

v e i n s ,  some of which range  up t o  3 f e e t  wide  and a r e  t r a c e a b l e  f o r  long  d i s t a n c e s  

on t h e  s u r f a c e .  The v e i n s  f o l l o w  b r a n c h i n g ,  h i g h  a n g l e  f a u l t s  and bedding p l a n e  

f a u l t s  i n  t h e  Precambrian through Middle  Cambrian, c l a s t i c  and c a r b o n a t e  r o c k s .  

The beds a r e  g e n e r a l l y  h o r i z o n t a l  w i t h  g e n t l e  d i p s  e a s t  o r  s o u t h e a s t ,  wi th  

a t t i t u d e s  s t e e p e n i n g  n e a r  t h e  v i c i n i t y  of t h e  v e i n s  ( I v o s e v i c ,  1976) .  Over ly ing  

t h e  o l d e r  sediments  a r e  Cenozoic fang lon ie ra tes ,  which c o n t a i n  megabreccia d e p o s i t s ,  

and Qua te rna ry  al.luvium. 

The bedded sed iments  exper ienced  t e c t o n i c  de fo rmat ion ,  f o l d i n g ,  low and h i g h  

a n g l e  f a u l t i n g  w i t h  subsequen t  r o t a t i o n  by eas tward  t i l t i n g  of t h e  d i s t r i c t  d u r i n g  

the  S e v i e r  Orogeny i n  t h e  L a t e  C r e t a c e o u s .  A t  t h e  end of  t h e  S e v i e r  Orogeny, 

l o n g i t u d i n a l  f a u l t i n g  and a d d i t i o n a l  t h r u s t f h u l t i n g  occur red .  The d i s t r i c t  was 

dropped down t o  t h e  west  d u r i n g  t h e  Basin-and-Rangefaul t ing d u r i n g  t h e  Miocene. 

( I v o s e v i c ,  1976).  

The h i g h  a n g l e  q u a r t z  v e i n s  were emplaced d q r i n g  hydro the rmal  a c t i v i t y  o f  

unknown o r i g i n ,  p robab ly  between t h e  Pa leocene  and e a r l y  Miocene epochs .  These 

e a s t e r l y  t r e n d i n g  v e i n s  a r e  h o s t s  f o r  t h e  m e ~ o t ~ i e r m a l  m i n e r a l i z a t i o n ,  c a r r y i n g  

t h e  m i n e r a l o g i c a l  s u i t e s :  g o l d - c h a l c o p y r i t e - p y r i t e ,  c h a l c o p y r i t e - g a l e n a ,  and 

ga lena  ( - c a l c i t e ) .  C h a l c o p y r i t e  which h a s  o x i d i z e d  t o  low-grade m a l a c h i t e ,  a l s o  

occurs  w i t h  s p e c u l a r i t e  i n  hydro the rmal  s t r a t a b o u n d  quar tz-poor  l o d e s  ( I v o s e v i c ,  1 9 7 6 ) .  

Wall r o c k  a l t e r a t i o n  i n  t h e  hypogene d e p o s i t s  i n c l u d e  s c r i c i t e  and p y r i t e  

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

c a l c i t e ,  and s p e c u l a r i t e  occur  l o c a l l y .  
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The gold  m i n e r a l i z a t i o n  i s  l o c a l i z e d  i n  t h e  Z a b r i s k i e  Q u a r t z i t e  and i n  t h e  

do lomi tes  found  near  t h e  t o p  of t h e  Wood Canyon Format ion,  where t h e s e  rocks a r e  

p a r t i a l l y  capped by t h e  s h a l y  b a s a l  member of t h e  C a r r a r a  Formation.  

The p l a c e r  d e p o s i t s  a r e  c l a s s i f i e d  a s  p a r t  h i l l s i d e  and p a r t  s t r eam p l a c e r s ,  

and K r a l  (1951) s u g g e s t s  t h a t ,  i n  some i n s t a n c e s ,  they niightbe r e s i d u a l ,  r e s u l t i n g  

from the  d i s s e n t i g r a t i o n  of v e i n s  and t h e  r e l e a s e  o f  go ld  i n  p l a c e .  

A t  t h e  t ime t h e  d i s t r i c t  wasexamined, t h e  Congress Hine a r e a  was being 

s t a k e d  by  E a r t h  Resources  Co. from Ohio. 
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KLONDYKE DISTRICT 

The Klondyke mining  d i s t r i c t  ( somet imes  c a l l e d  S o u t h e r n  Klondyke) i s  a b o u t  

1 7  km s o u t h  o f  Tonopah and a p p r o x i m a t e l y  3  km e a s t  o f  U.S. Highway 95 .  S i l v e r  

l o d e  d e p o s i t s  were  d i s c o v e r e d  i n  March 1899 by J .  G .  C o u r t  and T.  J .  B e l l ,  

a l t h o u g h  C h i n e s e  m i n e r s  worked p l a c e r s  i n  t h e  a r e a  i n  t h e  midd le  1 8 7 0 ' s .  Mines 

and p r o s p e c t s  a t  Klondyke a r e  c o n c e n t r a t e d  i n  t h r e e  l o c a l i t i e s  which Chipp 

(1969) h a s  c a l l e d  t h e  main m i n i n g  a r e a  (SEf 4  S24,TlN ,R43E),  t h e  e a s t  Klondyke 

min ing  a r e a  (C S30,TlN,R42E), and  Klondyke Peak min ing  a r e a  (SW/4 S25,TlN,R42E). 

The o r e  d e p o s i t s  a t  Klondyke have  been  d e s c r i b e d  by  numerous worke r s .  Much 

of  t h e  f o l l o w i n g  i s  from Bonham and G a r s i d e  (1979) p .  1 3 1 ,  1 3 2 ) .  L i n c o l n  (1923) 

g i v e s  a d e t a i l e d  l i s t  o f  o l d e r  r e f e r e n c e s .  Hewett (1936)  r e p o r t s  t h e  p r o d u c t i o n  

from 1903 t o  1932 a s  16 ,606  t o n s  o f  o r e  y i e l d i n g  2 ,405 .64  o z  g o l d ,  425,583 oz  

s i l v e r ,  1 0 , 8 6 1  l b s  c o p p e r ,  and  257 ,080  l b s  l e a d  w i t h  a  t o t a l  v a l u e  o f  $529,052. 

The work ings  c o n s i s t  of o v e r  1 , 0 0 0  m o f  a d i t s ,  s h a f t s ,  d r i f t s ,  and i n c l i n e s .  

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

s t a k i n g .  The re  does  n o t  a p p e a r  t o  be much s u r f a c e  o r  undergroutid work done 

s i n c e  t h e  d i s t r i c t ' s  work ings  w e r e  d e s c r i b e d  by Chipp (1969) .  Recent  sampl ing  

and d r i l l i n g  was done  i n  1 9 8 1  on  t h e  p l a y a  a t  t h e  east s i d e  of  Mud Lake 10 km 

s o u t h e a s t  o f  t h e  Klondykc d i s t r i c t .  

The o r e  d e p o s i t s  o f  t h e  Klondyke d i s t r i c t  a r e  a r g e n t i f e r o u s  q u a r t z  v e i n s  

i n  a r g i l l i t e  u n i t s  o f  t h e  Cambrian  Emigrant  Fo rma t ion .  B a l l  (1906) r e p o r t s  

a  few v e i n s  i n  n iuscovi te  g r a n i t e  i n  t h e  main min ing  a r e a .  Ve ins  can  be up t o  

3  m wide  b u t  a r e  more commonly 30  t o  60 cm i n  w i d t h .  The  v e i n s  o c c u r  i n  f a u l t  

zones  which a r e  cornmonly p a r a l l e l  o r  s u b p a r a l l e l  t o  b e d d i n g ,  and o f t e n  p inch  

o u t  w i t h i n  a  s h o r t  d i s t a n c e  ( C h i p p ,  1 9 6 9 ) .  I n  t h e  e a s t  Klondyke mining  a r e a ,  

m i n e r a l i z a t i o n  i s  a s s o c i a t e d  w i t h  a t h r u s t  f a u l t  t h a t  h a s  emplaced Ordov ic i an  

P a l m e t t o  c h e r t s  and l i m e s t o n e s  o v e r  t h e  Cambrian Emigran t  a r g i l l i t e s .  Most of  

t h e  p r o d u c t i o n  is  from s h a l l o w  w o r k i n g s  l e s s  t h a n  3  m d c e p  (Chipp,  1 9 6 9 ) ,  and 

hypogene s u l f i d e  m i n e r a l s  a re  r a r e .  
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Most o f  t h e  o x i d e  o r e  mined  c o n s i s t c d  o f  a  m i x t u r e  o f  c c r r u s i t e ,  j a r o s i t e ,  

h e m a t i t e ,  l i m o n i t e ,  and manganese  o x i d e s .  A l so  r e p o r t e d  a r e  m a l a c h i t e ,  

c h r y s o c o l l a ,  c h a l c o c i t e ? ,  d i g e n i t e ,  c o v e l l i t e ,  and minor  a n g l e s i t e  (Chipp,  

1 9 6 9 ) ,  a s  w e l l  a s  r a r e  c a l c i t e ,  gypsum, t u r q u o i s e ,  a n d  n a t i v e  s u l f u r .  C e r a r g y r i t e  

i s  r e p o r t e d  t o  be t h e  main  s i l v e r  m i n e r a l  b u t  cou ld  n o t  p o s i t i v e l y  be  i d e n t i f i e d  

d u r i n g  C h i p p ' s  (1969) s t u d y .  S p u r r  (1903,  p .  375) r e p o r t e d  t h e  p o s s i b l e  p r e s e n c e  

o f  s t e t e f e l d i t e ,  a l t h o u g h  i t  was n o t  found by Chipp .  Gangue m i n e r a l s  c o n s i s t  o f  

mi lky -wh i t e  q u a r t z  w i t h  a  s m a l l  amount of  m i c r o s c o p i c  s e r i c i t e .  Supergene  

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

Chipp  (1969)  r e p o r t s  t h a t  a t  d e p t h  t h e  e a r l y  m i n e r s  r e j e c t e d  r h e  d e n s e r  v e i n  

m a t e r i a l  c o n t a i n i n g  s u l f i d e s  f o r  t h e  t h i n - w a l l e d  q u a r t z  boxworks f i l l e d  w i t h  

o x i d a t i o n  m i n e r a l s .  \?here c o r e s  o f  s u l f i d e  m i n e r a l s  a r e  o b s e r v e d ,  b o r n i t e  i s  

r e p l a c e d  by d i g e n i t e  and  c o v e l l i t e ,  and  g a l e n a  is  p a r t i a l l y  a l t e r e d  t o  c e r r u s i t e .  

Hydro the rma l  a l t e r a t i o n  i n  t h e  d i s t r i c t  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 ,  and  b l e a c h i n g  o f  d a r k - c o l o r e d  c a r b o n a t e  r o c k s .  The  s i l i c i f i c a t i o n  h a s  pro- 

duced  s e v e r a l  l a r g e  areas o f  j a s p e r o i d  i n  c a r b o n a t e  r o c k s ,  e s p e c i a l l y  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 .  C a l c - s i l i c a t e  m i n e r a l s  o c c u r  i n  a wide  c o n t a c t -  

metamorphic  a u r e o l e  a round  a m u s c o v i t e  g r a n i t e  i n t r u s i v e .  

Based on t h e  above  o b s e r v a t i o n ,  u n o x i d i z e d  hybogcne v e i n s  p r o b a b l y  c o n s i s t  

o f  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 ,  b o r n i t e ,  and p o s s i b l y  some unknown s i l v e r  

m i n e r a l s  l o c a l i z e d  i n  a q u a r t z  gangue .  S c h e e l i t e  was r e p o r t e d  from one  t h i n  v e i n .  

Assays  o f  r e l a t i v e l y  u n o x i d i z e d  m a t e r i a l  a s s a y e d  f rom 9 0  t o  210 o z  of  s i l v e r  and  

0 . 1 3  o z  of  g o l d  p e r  t o n  ( C h i p p ,  1 9 6 9 ) .  

The m u s c o v i t e  g r a n i t e  a t  Klondyke is  p r e s e n t  n e a r  t h e  m i n e r a l i z e d  a r e a  and 

c o n t a i n s  a few s i l v e r  v e i n s .  I t  i s  a d i s t i n c t i v e  r o c k ,  and  is  t h e  o n l y  e v i d e n c e  

of  p r e - T e r t i a r y  i g n e o u s  a c t i v i t y  i n  t h e  a r e a .  I t  is  l i k e l y  t h a t  t h e  a r g e n t i f e r o u s  

v e i n  m i n e r a l i z a t i o n  is  r e l a t e d  t o  t h e  m u s c o v i t e  g r a n i t e  and  i s  p r o b a b l y  of  t h e  

some a g e  o r  v e r y  s l i g h t l y  y o u n g e r .  Medium t o  c o a r s e  m u s c o v i t e  c o l l e c t e d  from t h e  

g r a n i t e  was d a t e d  a t  104 m.y.  ( S i l b e r m a n  and o t h e r s ,  1 9 7 5 ) .  
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A t u r q u o i s e  p r o p e r t y ,  t h e  Smi th  Black  M a t r i x  Min,  i s  r e p o r t e d l y  l o c a t e d  i n  

t h e  d i s t r i c t  i n  t h e  SW/4 S29,TlN,R43E. T u r q u o i s e  o c c u r s  i n  v e i n l e t s  t h a t  a r e  

r e p o r t e d l y  up t o  2  cm i n  w i d t h .  A q u a n t i t y  was s h i p p e d  f rom t h e  p r o s p e c t  i n  1910  

by t h e  C a l i f o r n i a  Gem Company ( M o r r i s s e y ,  1968,  p .  9 ) .  A l b e r s  and S t e w a r t  (1972) 

h a v e a l s o r e p o r t e d  i r o n  f rom t h e  Klondyke d i s t r i c t .  S e v e r a l  smal.1 b o d i e s  o f  

s p e c u l a r i t e  a few f e e t  i n  maximum dimens ion  o c c u r  i n  t h e  Mule S p r i n g  and Emigrant  

Fo rma t ions  n e a r  t h e  c o n t a c t  w i t h  m u s c o v i t e  g r a n i t e .  

Recent  e x p l o r a t i o n  a c t i v i t y  on t h e  e a s t e r n  p a r t  o f  t h e  Mud Lake P l a y a  1 0  km 

s o u t h e a s t  of  t h e  Klondyke d i s t r i c t  i s  r e p o r t e d l y  f o r  g o l d .  I t  i s  rumored t h a t  

anomalous go ld  v a l u e s  w e r e  o b t a i n e d  f rom s u r f a c e  and  s h a l l o w  d r i l l - h o l e  s amples .  

The g o l d  i s  r e p o r t e d l y  c r y s t a l l i n e  and l e s s  t h a n  5 m  i n  d i a m e t e r ,  s u g g e s t i n g  a 

s u p e r g e n e  mode of  f o r m a t i o n ,  p o s s i b l y  p r e c i p i t a t i o n  f rom g o l d - b e a r i n g  m e t e o r i c  

w a t e r s  i n  a n  a r e a  o f  e v a p o r a t i o n  i n  t h e  vadose  zone  of t h e  p l a y a .  T h e r e  is  some 

s u g g e s t i o n  t h a t  t h e  g o l d  v a l u e s  were  p r e s e n t  o n l y ( ? )  i n  t h e  upper  c r u s t  on t h e  

p l a y a .  

Anomalous amounts  o f  As ,  B i ,  Mo,  Sb ,  Cu, Ag, Hg, Pb ,  Zn, W ,  and Mn a r e  

p r e s e n t  i n  samples  o f  v e i n  m a t t e r  and  a l t e r e d  w a l l r o c k s  f rom t h e  Klondyke 

d i s t r i c t  (Bonham and G a r s i d e ,  1 9 8 2 ) .  
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LAS VEGAS/VIRGIN R I V E R  MANGANESE DISTRICTS 

The manganese d e p o s i t s  i n  C l a r k  County a r e  thorough ly  d e s c r i b e d  i n  the  l i t e r -  

a t u r e  and w i l l  on ly  be reviewed h e r e .  The Las Vegas min ing  d i s t r i c t  i s  l o c a t e d  

approx imate ly  16 m i l e s  s o u t h e a s t  o f  Las Vegas on t h e  n o r t h e r n  f l a n k  of  the rugged 

River Mountains immediately e a s t  o f  Henderson, i n  C l a r k  County ,  Nevada. Access 

t o  t h e  d i s t r i c t  i s  a l o n g  w e l l  used paved and d i r t  r o a d s .  The Vi rg in  River d i s t r i c t  

i s  l o c a t e d  a l a n g  t h e  s o u t h e a s t  f l a n k  of t h e  Black Mountains  bordered by Lake Mead 

on the  s o u t h  and e a s t .  Access t o  t h e  d i s t r i c t  is by b o a t  o r  a long  d i r t  roads .  

The d e p o s i t s  a r e  l o c a t e d  w i t h i n  t h e  boundary o f  t h e  Lake Mead R e c r e a t i o n a l  Area. 

The main p roper ty  i n  t h e  L a s  Vegas d i s t r i c t ,  t h e  T h r e e  Kids Mine, was d i s -  

covered by Edwards, J e f f e r s o n ,  and Marrs i n  1917 d u r i n g  t h e  p r o s p e c t i n g  rush  

i n s p i r e d  by I4W 1. That  same y e a r ,  t h e  t h r e e  men formed t h e  Manganese Assoc ia t ion  

and began p roduc t ion  of mangan i fe rous  o r e .  I n  1918,  t h e  mine changed ownership 

and a l t h o u g h  o r e  p r o d u c t i o n  g r e a t l y  i n c r e a s e d ,  t h e  p r o p e r t y  was c l o s e d  i n  1919, 

probably because  t h e  end of IdlJ I and t h e  a v a i l a b i l i t y  o f  cheap f o r e i g n  o r e  

depressed t h e  market  ( C r i t t e n d o n ,  1964) .  Dur ing i t ' s  e a r l y  p e r i o d ,  t h e  mine 

produced a b o u t  12,000 t o n s  of  40% manganese o r e  a t  a  r a t e  o f  60 t o n s  p e r  day 

(Lincoln ,  1923).  P r o d u c t i o n  resumed a g a i n  w i t h  t h e  o n s e t  o f  WW I1 and an 

es t ima ted  16 ,000  tons  of  40% o r e  was mined. Mining j a s  conducted by room-and- 

p i l l e r  methods, and then l a t e r  by oepn p i t t i n g .  Low g r a d e  manganiferous o r e  was 

a l s o  mined from t h e  p r o p e r t i e s  e a s t  of t h e  Three  Kids  Mine i n  the  1 9 4 0 ' s  (Longwell, 

1965).  The d i s t r i c t  h a s  had i n t e r m i t t e n t  a c t i v i t y  r e p o r t e d  through 1961 wi th  t h e  

percentage of  manganese o r e  produced d ropp ing  t o  below 20X. The d i s t r i c t  h a s  

produced o v e r  2.5 m i l l i o n  long  t o n s  o f  c r u d e  manganiferous  o r e  a l o n g  w i t h  minor 

amounts of  l e a d ,  copper ,  s i l v e r ,  and g o l d .  A t  t h e  time of i n s p e c t i o n ,  t h e  Three  

Kids Mine, a l o n g  w i t h  t h e  a d j a c e n t  p r o p e r t i e s  were i n a c t i v e  and t h e  o l d  p i t s  were 

being used a s  l a n d f i l l  s i t e s .  . 
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The Vi rg in  River  d e p o s i t s  wcrc d i s c o v c r c d  about  1.900 by  Dan ie l  B o n n e l l i ,  

however, they were known by t h e  Hormons a s  e a r l y  a s  t h e  1850 ' s  ( L i n c o l n ,  1 9 2 3 ) .  In 

1941 and 1942, t h e  USBM conducted an e x p l o r a t o r y  d r i l l i n g  program. No p roduc t ion  

h a s  e v e r  been recorded From t h e  V i r g i n  River  d c p o s t t s  (Longwcll ,  1965) .  T h e  

Vi rg in  River  d i s t r i c t  was no t  v i s i t e d .  

The River  Range where t h e  Las  Vegas manganese d e p o s i t s  o c c u r  a r e  composed of 

t h e  P l i o c e n e  Muddy Creek Formation (elastic, v o l c a n i c ,  and l a c u s t r i n e  sed iments ) ,  
0 

which i s  i n  f a u l t  c o n t a c t  and i s  o v e r l a i n  by a  s e r i e s  o f  Xiocene b a s a l t  f lows and 

r h y o l i t i c / a n d e s i t i c t u F A a n d  b r e c c i a s  ( B e l l  and Smith ,  1380) .  The d e p o s i t s  a r e  

l o c a t e d  i n  g r a b e n s t r u c t u r e s  formed d u r i n g  f a u l t i n g .  The o r e  a t  t h e  Three  Kids Mine 

o c c u r s  i n  l e n t i c u l a r  bod ies  v a r y i n g  i n  s i z e  and g r a d e  c o n c e n t r a t e d  a l o n g  t h e  

f a u l t e d  l imbs  of  a  n o r t h e a s t  t r e n d i n g  open s y n c l i n e .  Van G i l d e r  (1963) s u g g e s t s  

t h e  o r i g i n  of t h e  bedded d e p o s i t s  t o  be hydro thermal -sed imentarYY;~i th  ascending 

manganese b e a r i n g  s o l u t i o n s  f o l l o w i n g  f a u l t s  and f i s s u r e  i n t o  a l a k e  environment 

where manganese p r e c i p i t a t e d  and formed o x i d e s .  

The p r i n c i p a l  o r e  mined was wad w i t h  o c c a s i o n a l  s t r e a k s  and g r a i n s  of  pyro- 

l u s i t e ,  ps i lomelane ,  and o t h e r  minor  manganese m i n e r a l s .  L o c a l l y ,  t h e  wad has  

been o p a l i z e d  forming a  h a r d ,  v i t r e o u s  rock .  I m p u r i t i e s  w i t h i n  the  d e p o s i t  a r e  

unrep laced  m a t e r i a l ,  u s u a l l y  sand  o r  t u f f s ,  o r  i n t r o d u c e d  i m p u r i t i e s ,  such  a s  

l e a d  and copper ox ides .  The d e p o s i t  i s  c u t  by gypsum and c a l c i t e  v e i n l e t s .  

The Vi rg in  River  d e p o s i t s  l o c a t e d  i n  t h e  Black Mountains c o n s i s t  o f  T e r t i a r y  

v o l c a n i c s  o v e r l a i n  by t h e  Muddy Creek Formation.  I n  t h e  v i c i n i t y  o f  t h e  d e p o s i t s ,  

the  Muddy Creek Formation c o n s i s t s  o f  beds  of p i l l o w  b a s a l t ,  a n d e s i t e  f lows and 

agglomerate  in te rbedded  w i t h  gypsum and f i n e  c l a s t i c s ,  t h a t  a r e  o v e r l a i n  

unconformably by c o n g l o n e r a t e s  and mass ive  b a s a l t  f lows  (Longwell, 1965) .  The 

d e p o s i t s  a r c  l o c a l i z e d  on t h e  s o u t h  and e a s t  l imbs of  a  s o u t h e a s t  p lung ing  s y n c l i n e ,  

t h e  s o u t h  l imb  d i p p i n g  more s t e e p l y  than  t h e  e a s t  limb. Minor nor th-south  f a u l t s  

occur  i n  t h e  e a s t  l imb. On t h e  s o u t h  l i m b ,  t h e  manganiferous  beds a r e  s e p a r a t e d  

by b a s a l t  f lows.  
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The Lee ( L e e ' s  Camp, Big Dune) mining d i s t r i c t  i s  locd ted  10 m i l e s  sou thwes t  

from U.S. 95 i n  t h e  low h i l l s  outcropping i n  t h e  Amargosa D e s e r t ,  a d j a c e n t  t o  t h e  

Nevada-California s t a t e  l i n e  i n  sou thern  Nye County,  i n  T15S, R47E. Access t o  t h e  

d i s t r i c t  i s  by way o f  f a i r  t o  washed o u t  d i r t  r o a d s .  The d i s t r i c t  is bound on t h e  

west by the  Nevada-Cal i fornia  s t a t e  l i n e ,  and on t h e  n o r t h ,  e a s t ,  and s o u t h  by t h e  

Amargosa Deser t .  

There  i s  l i t t l e  r ecorded  h i s t o r y  of t h e  d i s t r i c t ,  a l though  i t  was known p r i o r  

t o  1907 ( B a l l ,  1907) .  Hewett (1936) s u g g e s t s  t h a t  t h e  d i s t r i c t  was a c t i v e  d u r i n g  

the  B u l l f r o g  boom i n  t h e  e a r l y  1900 's .  There  h a s  been no product ion recorded  f o r  

t h e  d i s t r i c t .  It h a s  r e c e n t l y  been e x t e n s i v e l y  i n v e s t i g a t e d  w i t h  many of t h e  o l d e r  

workings o b l i t e r a t e d  from t h 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 a t i o n .  No a c t i v i t y  

r e s u l t e d  from t h e s e  v e n t u r e s .  

The Lee d i s t r i c t  is i n  a n  i s o l a t e d  group of  low h i l l s  composed o f  Precambrian 

S t e r l i n g  Q u a r t z i t e  and J o h n n i e  Formation which a r e  i n  f a u l t  c o n t a c t .  The younger 

S t e r l i n g  Q u a r t z i t e  e n c i r c l e s  a n o r t h - n o r t h e a s t  t r e n d i n g  wedge of t h e  J o h n n i e  

Formation. S t r u c t u r a l l y ,  t h e  a r e a  appears  t o  b e  a  n o r t h e a s t  p lunging,  a n t i c l i n e  

which is  f a u l t e d  r e l a t i v e l y  p a r a l l e l  t o  t h e  hinge. of ' t h e  f o l d .  The f a u l t :  c o n t a c t s  

e x h i b i t  m u l t i p l e  s t a g e s  of rnovement,are h i g h l y  b r e c c i a t e d ,  r e b r e c c i a t e d ,  and a r e  

cemented w i t h  q u a r t z .  O p a l i n e  s i l i c a  c o a t s  t h e  b r e c c i a  zones,  r e p r e s e n t i n g  a t  

l e a s t  two p e r i o d s  o f  l a t e  s t a g e  s i l i c a  f l o o d i n g .  

The Johnnie  Formation is  composed of f i n e - g r a i n e d  q u a r t z i t e ,  s a n d s t o n e ,  

s i l t s t o n e ,  and s h a l e  w i t h  t h i n  i n t e r b e d s  of d o l o m i t e  (Cornwall ,  1972). Within  

the  d i s t r i c t ,  t h e  d a r k  g r e e n  s h a l e  beds o u t c r o p p i n g  have a  s t r o n g  v e r t i c a l ,  

n o r t h e a s t  s t r i k i n g  f o l i a t i o n .  Loca l ly ,  i n t e r b e d d e d  s i l t s t o n c  and q u a r t z i t e  of t h e  

S t e r l i n g  Q u a r t z i t e  was observed  t o  have been metamorphosed t o  a  g a r n e t i f c r o u s  

muscovite s c h i s t  n o r t h  of t h e  main p a r t  of t h e  d i s t r i c t .  The s t r a t i g r a p h i c  
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r e l a t i o n s h i p  of t h e  two f o r m a t i o n s  s u g g e s t s  t h a t  t h e  upper o r  middle u n i t  of t h e  

Johnnie Formation o u t c r o p s  i n  t h e  wedge between t h e  S t e r l i n g .  

P a r a l l e l l i n g  t h e  f a u l t  zones a r e  massive  and c r y s t a l l i n e  q u a r t z  v e i n s  which 

c a r r y  ox id ized  p y r i t e  and a c c o r d i n g  t o  B a l l  (1907) f r e e  go ld .  A l l  workings fo l low 

t h e  q u a r t z  v e i n s  a s s o c i a t e d  w i t h  t h e  f a u l t  zones 0.r a r e  i n  t h e  S t e r l i n g  Q u a r t z i t e .  

The coun t ry  rock and q u a r t z  v e i n s  a r e  h e a v i l y  i r o n  ox ide  s t a i n e d  and a r e  coa ted  

w i t h  minor m a l a c h i t e .  B a r i t e  was a l s o  no ted  a s s o c i a t e d  w i t h  t h e  q u a r t  v e i n s  on 

t h e  e a s t  s i d e  of t h e  range.  
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Mines of t h e  L i d a  d i s t r i c t  a r e  l o c a t e d  i n  t h e  v i c i n i t y  o f  t h e  town of  L i d a  

i n  t h e  s o u t h e r n  P a l m e t t o  moun ta ins .  Y o s t  o f  t h e  p r o s p e c t s  i n  t h e  d i s t r i c t  a r e  

t o  t h e  e a s t  o f  t h e  town and n o r t h  and s o u t h  o f  L i d a  Canyon. 

L i n c o l n ,  1923,  g i v e s  1871  a s  t h e  y e a r  o f  d i s c o v e r y  o f  m i n e r a l i z a t i o n  i n  t h e  

a r e a .  Stamp m i l l s  were  o p e r a t i n g  i n  1 8 7 5 ,  and  a d d i t i o n a l  p r o d u c t i o n  was made 

d u r i n g  t h e  p e r i o d  1908-21. Recorded p r o d u c t i o n  from t h e  d i s t r i c t  be tween 1 8 7 1  

and 1940  i s  g i v e n  a s  s l i g h t l y  u n d e r  $600,000 (Couch a n d  C a r p e n t e r ,  1 9 4 3 ) .  As i s  

t h e  c a s e  w i t h  many o l d  d i s t r i c t s ,  t h e  names o f  t h e  o r i g i n a l  p r o d u c i n g  mines have  

been l o s t  o v e r  t h e  y e a r s .  None o f  t h e  mines  l i s t e d  i n  Couch and C a r p e n t e r ' s  

1948 p u b l i c a t i o n  c a n  b e  matched w i t h  c u r r e n t  mine  names. 

The  o r e  was m o s t l y  h o r n s i l v e r  o r  s i l v e r - b e a r i n g  g a l e n a ,  a l t h o u g h  g o l d  and  

coppe r  o c c u r  i n  v a r y i n g  amounts  ( B a l l ,  1906,  1 9 0 7 ) .  The d e p o s i t s  o c c u r  i n  q u a r t z  

o r  c a l c i t e  v e i n s  m o s t l y  i n  l i m e s t o n e  o f  t h e  Deep S p r i n g ,  P o l e t a ,  a n d  3 a r k l e s s  

Fo rma t ions  ( A l b e r s  and  S t e w a r t ,  1972) .  

The  o r i g i n a l  mines  o f  t h e  d i s t r i c t  a r e  p r o b a b l y  t h o s e  l o c a t e d  t o  t h e  w e s t  

o f  L i d a  on  t h e  e a s t  b a s e  o f  P a l m e t t o  Mounta in .  The d i s t r i c t  s h a r e s  a boundary 

and a c t u a l l y  some mines  w i t h  t h e  a d j a c e n t  P a l n e t t o  d i s t r i c t ,  and t h e  o c c u r r e n c e s  

around t h e  Blue Dick mine ( P a l m e t t o  d i s t r i c t )  and  t h e  C e n t e n n i a l  n i n e  (L ida  

d i s t r i c t )  may b e  t h o s e  mines  l i s t e d  i n  L i n c o l n  as  t h e  o r i g i n a l  L i d a  d i s c o v e r i e s .  

J u s t  s o u t h  of L i d a ,  i n  t h e  a r e a  of  t h e  F l o r i d a  mine ,  numerous o l d  work ings  e x p l o r e  

q u a r t z  v e i n s  i n  b r e c c i a t e d  l i m e s t o n e .  F i n e - g r a i n e d  d i k e  r o c k s  o c c u r  i n  con junc -  

t i o n  w i t h  t h e  v e i n s .  The v e i n s  a r e  o x i d i z e d  t o  s h a l l o w  d e p t h s ;  m a l a c h i t e  and  

a z u r i t e  are s e e n  i n  t h e  o x i d i z e d  zone ,  g a l e n a ,  s p h a l e r i t e ,  and  c h a l c o p y r i t e  i n  

t h e  d e e p e r  work ings .  

Most of t h e  r e c e n t  a c t i v i t y  i n  t h e  d i s t r i c t  h a s  been  c e n t e r e d  a round t h e  

Mount J a c k s o n  a r e a  a b o u t  s i x  m i l e s  e a s t  o f  t h e  o l d . L i d a  a r e a .  E x p l o r a t i o n  f o r  

porphyry- type  coppe r  m i n e r a l i z a t i o n  h a s  been done  by s e v e r a l  companies ,  i n c l u d i n g  
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Hughes Mining Company and,  most r e c e n t l y  , by Con t  incn tnl. 0 i 1 Company. Conoco 

was a c t i v e  i n  the  a r e a  from 1975 through 1977, and conducted a  program of 

d e t a i l e d  geophys ica l ,  geochemical ,  and g e o l o g i c a l  e v a l u a t i o n  of the  l a r g e  Mount 

Jackson c la im group. The r e s u l t s  o f  t h i s  work a r e  on f i l e  a t  the  Nevada Bureau 

o f  Mines o f f i c e s  i n  Reno. 

Geochemical sampl ing and a l t e r a t i o n  mapping of t h e  p r o p e r t y  p r e s e n t e d  t h e  

p i c t u r e  of  a  l a r g e  a r e a  of  a l t e r a t i o n  and q u a r t z  v e i n i n g  w i t h  h i g h  copper and 

molybdenum v a l u e s  a t  s u r f a c e .  D r i l l i n g ,  however, a p p a r e n t l y  fai . led t o  conf i rm 

t h e  p resence  of porphyry m i n e r a l i z a t i o n .  

The a r e a  was q u i e t  when v i s i t e d  i n  1982. 
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The Lone Hountain/Weepah (Ides t D i v i d e ,  A l p i n e ,  C t lne ra l  Thomas t l i  1 1 s )  m i n i n g  

d i s t r i c t  i s  c e n t e r e d  a round t h e  p e r i p h e r y  o f  Lone Moun ta in ,  a prominent  g e o g r a p h i c a l  

landmark app rox ima te1  y  1 0  miles wes t  o f  'Tonopall, i n  E s n e r a l  da County , Nevada. The  

d i s t r i c t  is  bounded on t h e  n o r t h  and n o r t h w e s t  by t h e  s o u t h e r n  end o f  t h e  Big Smoky 

V a l l e y ,  on t h e  e a s t ' b y  Plontezuma V a l l e y  and P a y m a s t e r  R i d g e ,  on t h e  s o u t h  by t h e  

n o r t h e r n  e n d o f  C l a y t o n  V a l l e y ,  and  on t h e  wes t  by t h e  a p p r o x i m a t e  l o n g i t u d e  117O35 ' .  

Access t o  t h e  d i s t r i c t  i s  a l o n g  good d i r t  r o a d s  and  j e e p  t r a i l s  from U . S .  Highway 

95 and Nevada Highway 47. due  t o  t h e  e x c e s s i v e l y  we t  w i n t e r  of  1982-83, 

many o f  t h e  d i r t  r o a d s  are washed o u t  o r  b a d l y  damaged. 

Throughout  Lone ~ o u n t a i n / W e e p a h ' s  h i s t o r y ,  t h e  d i s t r i c t  h a s  been c h a r a c t e r i z e d  

by i n t e r m i t t e n t  e x p l o r a t i o n  a n d  p r o d u c t i o n .  The  e a r l i e s t  r e c o r d e d  min ing  a c t i v i t y  

d a t e s  back  t o  1863 when Mexicans  made d i s c o v e r i e s  w i t h i n  t h e  d i s t r i c t  (Thompson and  

West ,  1 8 8 1 ) .  The d i s t r i c t  was o r g a n i z e d  i n  1 8 6 4 ,  abandoned i n  1866,  and r eopened  

a g a i n  i n  1878.  T h e r e  was l i t t l e  r e c o r d e d  a c t i v i t y  i n  t h e  d i s t r i c t  u n t i l  1900  when 

t h e  Tonopah r u s h  g e n e r a t e d  renewed i n t e r e s t  a n d  e x p l o r a t i o n  began a g a i n  i n  t h e  

d i s t r i c t .  P r o d u c t i o n  peaked  f o r  t h e  A l p i n e  d i s t r i c t  o n  t h e  n o r t h w e s t  s i d e  of  Lone 

Plountain between 1903 and 1 9 0 8 ,  amount ing  t o  o v e r  $ 2 0 0 , 0 0 0  i n  gold  and b a s e  m e t a l s  

(P ' na r i s s ,  1974) .  Minor b a r i t e  was  produced  s o u t h  o f S . t h e '  Lone Plountain from 1907  

t o  1919,  I n  t h e  Weepah d i s t r i c t ,  a c t i v i t y  be tween  1904 and  1927 was c o n f i n e d  t o  

mining t h e  h i g h  g r a d e  s u r f a c e  g o l d  d e p o s i t s .  The  d i s c o v e r y  o f  a  l a r g e  low g r a d e  

go ld  d e p o s i t  i n  1927 by H o r t o n  and  T r a y n o r  r e s u l t e d  i n  what  h a s  been d e s c r i b e d  

a s  t h e  "last  go ld  ru sh"  i n  t h e  w e s t e r n  U n i t e d  S t a t e s .  P r o d u c t i o n  from t h e  d e p o s i t  

l a s t e d  from 1935 t o  1937 and exceeded  1 . 8  m i l l i o n  d o l l a r s  (Sondernan,  1 9 7 1 ) .  T h e  

d i s t r i c t  h a s  produced i n  e x c e s s  o f  $3 ,500 ,000  i n  g o l d ,  s i l v e r ,  l e a d  and  t u r q u o i s e ,  

w i t h  minor  v a l u e s  i n  z i n c ,  c o p p e r ,  and b a r i t e  ( T i n g l e y ,  Muldonndo, 1982) .  A c t i v i t y  

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

p r o p e r t i e s ,  d r i l l i n g  and s a m p l i n g ,  and p e r f o r m i n g  a s s e s s m e n t  work. Many o f  t h e  
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o l d e r  work ings  have  been m i l l e d  t o  r e c o v e r  r e s i d n n l  r n i n e r i ~ l s .  A t  t h e  t ime o f  

examinat ion  p r i v a t e  i n d i v i d u a l s  were c13  i n  s t a k i n g  i n  t h e  Cenc r a l  Thomas Hills 

a r e a .  The d i s t r i c t  i s  c u r r e n t l y  non-producing .  

The Lone Xountain/Weepah mining  d i s t r i c t  i s  s i t u a t e d  a round  t h e  p e r i p h e r y  o f  

t h e  Lone Mountain and Weepah p l u t o n s  which  i n t r u d e  P r e c a m b r i a n  t o  L a t e  Cambrian 

c l a s t i c  and c a r b o n a t e  s e d i m e n t s .  The Precambri ' ln  u n i t s  c o n s i s t  o f  t h e  Wyman 

Format ion ,  a q u a r t z i t i c  s i l t s t o n e  and s a n d y  l i m e s t o n e  i n t e r b e d d e d  w i t h  l i m e s t o n e  

and d o l o m i t e ,  and t h e  m a s s i v e  Reed Do lomi te .  O v e r l y i n g  t h e  sed imen t s  a r e  t h e  

a l l o c h t h o n o u s  Cambrian Deep S p r i n g s ,  Campi to ,  P o l e t a ,  and  H a r k l e s s  Fo rma t ions  

(Sonderman, 1971) .  S m a l l ,  random roof  p e n d a n t s  o f  Wyman Format ion  a r e  s c a t t e r e d  

ove r  t h e  s u r f a c e  o f  Lone Mounta in .  The s e d i m e n t s  a r e  metamorphosed t o  h o r n s f e l s ,  

p h y l l i t e ,  s c h i s t , m a r b l e ,  and t a c t i t e  a l o n g  t h e  con tac t :  w i t h  t h e  p l u t o n s .  

The Weepah and Lone Mounta in  p l u t o n s  a r e  p r e d o m i n a n t l y  medium t o  c o a r s e  g r a i n e d  

q u a r t z  monzoni te  w i t h  i r r e g u l a r  g r a d a t i o n s  i n t o  g r a n o d i o r i t e  and g r a n i t e  and 

i r r e g u l a r  masses o f  b i o t i t e  g r a n i t e .  P h e n o c r y s t s  w i t h i n  t h e  igneous  b o d i e s  e x h i b i t  

p a r a l l e l  a r r a n g e m e n t s ,  s u g g e s t i n g  f lowage.  C u t t i n g  t h e  p l u t o n s  are random, c l o s e l y  

spaced a p l i t i c  d i k e s  g r a d i n g  i n t o  pegmati  t i c  d i k e s .  S t r u c t u r a l l y  c o n t r o l l e d  l a n p r o -  

phyre d i k e s  f i l l  n o r t h e a s t  t r e n d i n g  j o i n t s  i n  t h e  i g n e o u s  masses (Sandy,  1965) .  The  

i n t r u s i v e s  a r e  m o d e r a t e l y  s e r i c i t i z e d ,  e p i d o t i z e d ,  a& a r g i l l i c a l l y  a l t e r e d  a l o n g  

f r a c t u r e s .  Minor L a t e  T e r t i a r y  t r a c h y t e  d i k e s ,  p o s s i b l y  r e l a t e d  t o  t h e  v o l c a n i c  

a c t i v i t y  i n  t h e  Monte C r i s t o  Range ,  c r o s s  c u t  roclcs a l o n g  t h e  n o r t h e r n  edge  o f  Lone 

Mountain (Sandy, 1965) .  I n  t h e  Gene ra l  Thomas H i l l s ,  d i o r i t e  porphyry  masses  i n t r u d e  

P a l e o z o i c  s e d i m e n t s  . 
Subsequent  t o  t h e  i n t r u s i o n  o f  t h e  d i k e s ,  l a t e  s t a g e  hydro the rma l  f i s s u r e  q u a r t z  

v e i n s ,  l e n s e s ,  and i r r e g u l a r  m a s s e s  were emplaced  i n  t h e  mc tased imen t s  and i g n e o u s  

masses a l o n g  f a u l t  and s h e a r  z o n e s ,  fo rming  p rominen t  o u t c r o p s  I n  t h e  c e n t r a l  and 

s o u t h e r n  p a r t  of t h e  d i s t r i c t .  “totally, t h e  q u n r t z  v e i n s  arc c r u s h e d ,  b r e c c i a t e d ,  

and cemented w i t h  h e m a t i t e  s t a i n e d  s i l i c a .  A d j a c e n t  t o  t h e  v e i n s ,  t h e  c a r b o n a t e s  are  

s i l i c i f i e d  ( P h a r i s s ,  1974) .  
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The i n t r u s i o n  o f  t h e  Lone Xoui l ta in  p l u t o n  donlcd t h e  bedded s e d i m e n t s  i n t o  

an  a n t i c l i n e  s t r u c t u r e  which  s u b s e q u e n t l y  e roded t o  i t ' s  p r e s e n t  Form. The meta- 

s ed imen t s  a r e  draped a round  t h e  p l u t o n  w i t h  t h e  remnant  l i m b s  d i p p i n g  away Erom 

Lone Mountain on t h r e e  s i d e s  (Sandy,  1965 ;  Sonderman, 1 9 7 1 ) .  These  a n t i c l i n a l  

s t r ~ c t u r e s  e x h i b i t  b r o a d ,  comples ,  and e n  e c h e l o n  f o l d s ;  mirlor t h r u s t s ;  f l e x u r e s  

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

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

l o c a t e d  a l o n g  t h e  l imbs  o f  t h e  a n t i c l i n a l  s t r u c t u r e s  (Sandy,  1965;  P h a r i s s ,  1 9 7 1 ) ,  

w i t h  most of  t h e  workings  f o l l o w i n g  e i t h e r  t h e  igneous - sed imen ta ry  c o n t a c t ,  o r  t h e  

n o r t h e a s t  t r e n d i n g  f a u l t  and  v e i n  sys t em.  

Sonderman (1971) s u g g e s t s  t h a t  t e c t o n i c  a c t i v i t y  p r e c e e d e d  o r  w a s  contempor- 

aneous  w i t h  t h e  e a r l y  emplacement o f  t h e  Weepah p l u t o n .  IIe a l s o  s u g g e s t e d  t h a t  t h e  

dominant  n o r t h e a s t - t r e n d i n g ,  r i g h t - l a t e r a l  r o t a t i o n  s h e a r  p a t t e r n  of  t h e  d i s t r i c t  

is t y p i c a l  o f  Walker Lane  t e c t o n i c s  and was p r o b a b l y  L a t e  FIesozoic a g e .  Prominent  

normal and b l o c k  f a u l t i n g  o c c u r s  on t h e  n o r t h w e s t  s i d e  o f  t h e  moun ta in ,  p a r a l l e l i n g  

t h e  c o n t a c t  be tween t h e  s e d i m e n t s  and i n t r u s i v e .  Sandy (1965) a t t r i b u t e s  t he  b l o c k  

f a u l t i n g  and o v e r a l l  u p l i f t  o f  t h e  d i s t r i c t  t o  Cenozo ic  b a s i n  and r a n g e  f a u l t i n g .  

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  the s k a r n  zones  a l o n g  o r  a d j a c e n t  t o  

t h e  c o n t a c t s  o f  t h e  i n t r u s i v e  b o d i e s ;  as  r e p l a c e m e n t ' b o d i e s  a l o n g  bedd ing  s h e a r s  

i n  t h e  c a r b o n a t e s ,  p r i m a r i l y  d o l o m i t e s ;  o r  i n  s h e a r  zones  i n  t h e  t a c t i t e  bodi.es. 

Sonderman (1971) s u g g e s t s  t h a t  t h e  Weepah d e p o s i t s  a r e  e p i t t i e r m a l ,  p r e c i o u s  metal 

v e i n s  o f  g o l d - s i l v e r  t y p e ,  p r o b a b l y  emplaced i n  t h e  L a t e  Mesozoic.  The main TJeepah 

d e p o s i t  is  l o c a t e d  a l o n g  a  q u a r t z - f i l l e d ,  n o r t h e a s t - t r e n d i n g ,  r i g h t - l a t e r a l  s h e a r  

zone. Sha l low,  h i g h  g r a d e  p o c k e t s  o f  a u r i f e r o u s  s u l f i d e  o r e  o c c u r s  a s  r ep lacemen t  

d e p o s i t s  i n  t h e  c a r b o n a t e  r o c k s  a d j a c e n t  t o  t h e  q u a r t z  v e i n s .  Gold o c c u r s  f r e e  i n  a 

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

gossan .  Low g r a d e  g o l d  o r e  o c c u r s  i n  g r a n u l a t e d  f a u l t  gouge.  A l t e r a t i o n  zones  a r e  

minimal w i t h i n  t h e  d c p o s i t s  ( S o n d e n a n ,  1 9 7 1 ) .  
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The workings  i n  t h e  A l p i n e  d i s t r i c t  o c c u r  i n  t h e  s k n r n  zone a l o n g  t h e  igneous-  

s e d i m e n t a r y  c o n t a c t .  The low g r a d e  g o l d  d e p o s i t ,  wh ich  o c c u r s  i n  t h e  Precambr ian  

Wyman Forma t ion ,  i s  e s s e n t i a l l y  t h e  same a s  t h e  Weepah d e p o s i t .  The p r e v a l e n t  

m i n e r a l i z a t i o n  i n  A l p i n e  is t h e  h i g h  g r a d e  l e a d - z i n c - s i l v e r  r ep lacemen t  bod ie s  

i n  t h e  Reed Dolomite .  The o r e  d e p o s i t s  o c c u r  a s  i r r c g u a l r  l e n s e s ,  pods ,  and 

p i n c h i n g  s t r i n g e r s  a l o n g  bedd ing  p l a n e s  and a t  t h e  i n t e r s e c t i o n  of  j o i n t s  and 

bedd ing  p l a n e s .  Much o f  t h e  p r i m a r y  s u l f i d e  o r e  h a s  a l t e r e d  t o  c a r b o n a t e ,  s u l f a t e ,  

and s i l i c a t e  m i n e r a l s .  P h a r i s s  (1974) s u g g e s t s  t h a t  t h e  m i n c r a l i z n t i o n  i n  A l p i n e  

i s  mesothermal  and g e n e t i c a l l y  r e l a t e d  t o  t h e  i n t r u s i o n  o f  t h e  Lone Mountain 

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

hypogene m i n e r a l i z a t i o n .  

The m i n e r a l i z a t i o n  i n  t h e  G e n e r a l  Thomas E I i l l s  a r e a  i s  p r i m a r i l y  supergene  

coppe r  and l e a d  m i n e r a l s  a s s o c i a t e d  w i t h  s h e o r  zones  and j o i n t i n g  i n  Precambr ian  

and Cambrian bedded s e d i m e n t s  which  were  i n t r u d e d  by J u r a s s i c  d i o r i t e  masses.  
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MONTEZUFtl DISTRICT 

The Montezuma mining d i s t r i c t  i s  s i t u a t e d  on and around Montezuma Peak i n  

the  n o r t h e r n  h a l f  of t h e  Montezuma Range i n  TZS, R41 and 42E, i n  Esnlcralda County, 

Nevada. The d i s t r i c t  i s  l o c a t e d  abou t  7  m i l e s  wes t  o f  G o l d f i e l d ,  Nevada, and is 

a c c e s s i b l e  by way o f  good d i r t  roads  e a s t  from U.S.  Highway 95. The range forms 

the  e a s t e r n  limb of t h e  S i l v e r  Peak-Palmetto-Montezuma o r o f l e x  s t r u c t u r e  (Albers ,  

1967). 

The Montezuma d i s t r i c t  was d i s c o v e r e d  by Nagle ,  C a r l y l e ,  and P lunke t  i n  1867 

and organized s h o r t l y  a f t e r w a r d s .  A 10 stamp m i l l  was brought  from Yankee Blade 

i n  1870, b u t  o p e r a t e d  f o r  o n l y  4 month; however, t h e  d i s t r i c t  con t inued  u n t i l  1887 

t o  produce and s h i p  o r e  65 m i l e s  t o  Eelmont,  f o r  p r o c e s s i n g  ( B a l l ,  1907). During 

t h i s  tiine t h e  d i s t r i c t  produced approx imate ly  $500,000 i n  s i l v e r  w i t h  minor 

amounts o f  gold .  The d i s t r i c t  was i n a c t i v e  u n t i l  around 1905, when t h e  Tonopah boom 

caused t h e  o u t l y i n g  d i s t r i c t s  t o  be e x p l o r e d  once a g a i n .  The d i s t r i c t  made 

i n t e r m i t t e n t  o r e  sh ipments  u n t i l  1923, and r e p o r t e d  p roduc t ion  u n t i l  1931 (L inco ln ,  

1923; Hewett, 1936) .  The q u i c k s i l v e r  d e p o s i 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  

were d i scovered  i n  1923 by  Sweeney and >fcMi l l ion ,~however ,  t h e r e  h a s  been no 

recorded p r o d u c t i o n  from t h e  s i t e .  

During t h e  r e c e n t  e x a m i n a t i o n ,  many of t h e  more working r e c e n t  observed 

appeared t o  be  e x p l o r a t o r y  and many of  t h e  o l d e r  mine workings have been o b l i t e r a t e d  

by the  r e c e n t  s u r f a c e  e x p l o r a t i o n .  Some of  t h e  dumps have been removed, a p p a r e n t l y  

t o  e x t r a c t  r e s i d u a l  v a l u e s .  Water h a s  been found i n  many of the  mines which 

probably hampered e a r l y  a c t i v i t y .  Ongoing a c t i v i t y  i n  t h e  d i s t r i c t  is conf ined  t o  

assessment work and t h e r e  a r e  c u r r e n t l y  y e a r  round r e s i d e n t s  l i v i n g  near  t h e  t o w n s i t e  

of Montezuma. A p l a c e r  c l a i m  b lock  c o v e r i n g  s e v e r a l  thousand a c r e s  and s e v e r a l  

pa ten t  c l a i m s ,  c o v e r s  much of  t h e  s o u t h e r n  s l o p e  o f  Montezuma Peak, ex tend ing  from 
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the  f o r e s t e d  a r e a s  s o u t h  t o  t h e  main a c c e s s  road .  

Montezuma Peak is a mass of  T e r t i a r y  r h y o l i t i c  a i r  f a l l  t u f f  and t u f f  b r e c c i a  

o v e r l a i n  unconformably w i t h  pa tches  of  T e r t i a r y  a g g l u t i n a t e ,  p r i m a r i l y  da rk  r h y o l i t e  

o r  rhyo-dac i t e ;  Qua te rna ry-Ter t i a ry  b a s a l t  f l o w s ;  and in te rbedded  w i t h  T e r t i a r y  

f r e s h  w a t e r  l a k e  d e p o s i t s  (Esmeralda Format ion?)  ( A l b e r s ,  S t e w a r t ,  1972). The 

ash  t u f f  b r e c c i a  was obse rved  t o  be l o c a l l y  s i l i c i f i e d  and c a r r y  v e r y  f i n e  g ra ined  

p y r i t e .  Beneath t h e  t u f f  a long  t h e  w e s t  and n o r t h  s i d e  of t h e  mountain ou tc ropp ing  

b locks  of Cambrian and Precambrian c l a s t i c  and carbonaceous  sediments  a r e  i n  t h r u s t  

c o n t a c t .  Albers  and S t e w a r t  (1972)  s u g g e s t s  t h a t  t h e  p resence  of numerous s m a l l  

g r a n i t e ,  q u a r t z  monzoni te ,  and d i o r i t e  p l u t o n s  and d i k e s  i n t r u d i n g  t h e  sed iments  

i n d i c a t e s  p l u t o n i c  r o c k s  a t  sha l low d e p t h  u n d e r l i e  t h e  n o r t h  end of  t h e  Montezuma 

Range. 

The m i n e r a l i z a t i o n  i n  t h e  Montezuma d i s t r i c t  i s  p r i m a r i l y  found i n  t h e  q u a r t z  

and c a l c i t e  v e i n s  c u t t i n g  t h e  Precambrian and Cambrian l i n e s t o n e  and s h a l e ;  i n  r e p l a c e -  

ment b o d i e s  i n  t h e  marb le ized  l i m e s t o n e  i n  t h e  Cambrian P o l e t o  Formation a long  t h e  

c o n t a c t  w i t h  a q u a r t z  monzonite i n t r u s i v e  body; and t o  a  l e s s e r  e x t e n t ,  i n  t h e  

s t r a t i g r a p h i c  u n i t s  above and below t h e  P o l e t o .  , A f t e r  t h e  q u a r t z  and c a l c i t e  v e i n s  

were emplaced, t h e y  were crushed and s u r f a c e  w a t e r s  a l t e r e d  t h e  pr imary s u l f i d e s  

t o  supergene m i n e r a l s .  On t h e  s u r f a c e ,  t h e  o r e  m i n e r a l s  i n c l u d e  c e r u s s i t e ,  

m a l a c h i t e ,  and a z u r i t e ,  a l t e r e d  from g a l e n a ,  c h a l c o c i t e ,  p y r i t e ,  and c h a l c o p y r i t e  

which a r e  found a t  d e p t h .  Minor j a r o s i t e  and ps i lomelane  were no ted  a l o n g  f r a c t u r e  

s u r f a c e s .  Values d e r i v e d  from s i l v e r  a r e  i n  t h e  form of c h l o r i d e s  a t  t h e  s u r f a c e  

and a r g e n t i t e  a t  d e p t h  ( L i n c o l n ,  1923) .  

The q u i c k s i l v e r  d e p o s i 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  o c c u r s  i n  

a l t e r e d  Pliocene l a k e  beds  and t u f f s  f a u l t e d  a g a i n s t  the  Precambrian Deep S p r i n g s  

Formation,  t h e  Miocene u n i t s  forming t h e  hanging w a l l .  Along t h e  f a u l t ,  t h e  beds  
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a r e  e x t e n s i v e l y  a l t e r e d  t o  form a n  o p a l i t e  r i b .  Cinnabar  is  most ly  concentra ted 

i n  t h e  o p a l i t e  r i b  minor amounts of c innabar  was o b s e r v e d  c o a t i n g  the  open s p a c i n g  

i n  t h e  f a u l t  b r e c c i a  and d i s s e m i n a t e d  i n  t h e  u n s i l i c i f i e d  t u f f  beds .  I t  was no ted  

the f a u l t  b r e c c i a  f ragments  appeared m i l l e d  and were c o a t e d  w i t h  drusy quar tz  

and minor p y r i t e .  
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NEIU'BERRY DISTRICT 

The Newberry (Truman) min ing  d i s t r i c t  is  l o c n t c d  i n  t h e  s o u t h e r n  p a r t  of  t h e  

Newberry Mounta ins  i n  T30,3lS;R65E, i n  t h e  ex t r eme  s o u t h e r n  t i p  of C l a r k  County. 

Most o f  t h e  p r o p e r t i e s  a r e  n o r t h  o f  C h r i s t m a s  T r e e  P a s s  i n  t h e  v i c i n i t y  o f  S p i r i t  

Mountain,  a p p r o x i m a t e l y  17  a i r m i l e s  s o u t h e a s t  o f  S e a r c h l i g h t ,  Nevada. Access t o  

t h e  d i s t r i c t  i s  by way o f  s e v e r a l  good d i r t  r o a d s  e a s t  from U.S. Highway 95. The 

d i s t r i c t  is bound on t h e  west by t h e  P i u t e  V a l l e y ,  on t h e  s o u t h  by Nevada Highway 

77,  on t h e  e a s t  by t h e  Lake Mead N a t i o n a l  R e c r e a t i o n  Area  (LMNRA), and on t h e  

n o r t h  by a p p r o x i m a t e l y  l a t i t u d e  35'32'.  P r e v i o u s  t o  t h e  b u i l d i n g  of  Hoover 

(Bou lde r )  Dam, t h e  d i s t r i c t  e x t e n d e d  e a s t w a r d  t o  t h e  C o l o r a d o  R i v e r  and many of  

t h e  workings  a r e  now w i t h i n  t h e  LMNKA. 

The e a r l i e s t  ment iom o f  a c t i v i t y  i n  t h e  d i s t r i c t  was i n  t h e  1 8 6 0 ' s  when 

s o l d i e r s  from F t .  Mohave, A r i z o n a ,  d i s c o v e r e d  g o l d  and s i l v e r  on  t h e  Ilomestake 

Claim Croup, now w i t h i n  t h e  LPINM. The n e x t  r e c o r d e d  a c t i v i t y  was n o t  u n t i l  1906 

when John  Thurman made d i s c o v e r i e s  i n  t h e  a r e a  now known as Camp Thurman i n  t h e  

n o r t h e r n  p a r t  of t h e  d i s t r i c t .  Vandenberg (1937) i m p l i e s  t h a t  t h e r e  was i n t e r -  

m i t t e n t  a c t i v i t y  i n  t h e  d i s t r i c t  be tween 1906 and t h e  1 9 3 0 ' s ,  a f t e r  which s e v e r a l  

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

expe r i enced  s t a g e s  o f  e s p l o r a t i o n  and m i n o r  p r o d u c t i o n  c o i n c i d e n t  w i t h  t h e  r i s e  

and f a l l  of  p r e c i o u s  m e t a l  p r i c e s .  The 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  p r i o r  t o  1937 i s  a p p r o x i m a t e l y  $250 ,000  i n  g o l d  and s i l v e r ;  however, 

t h i s  f i g u r e  does  n o t  r e f l e c t  a d d i t i o n a l  p r o d u c t i o n  d u e  t o  s u b s e q u e n t  a c t i v i t y .  

C u r r e n t l y ,  t h e  5000 a c r e  J e t c o  C la im Block  c o v e r s  t h e  main p a r t  of t h e  d i s t r i c t .  

A t  t h e  t ime o f  e x a m i n a t i o n ,  t h e  owners were  h a v i n g  d i f f i c u l t y  s e c u r i n g  f i n a n c i n g  

and a l l  a c t i v i t y  h a s  c e a s e d  w i t h  o n l y  t h e  c a r e t a k e r  and  h i s  f a m i l y  on t h e  p r e m i s e s .  

The c l a i m  b l o c k  encompasses  most  o f  t h e  o l d e r  work ings  o u t s i d e  of  t h e  1,MNRA. 

The Newberry d i s t r i c t  is  s i t u a t e d  i n  t h e  c e n t r a l  p o r t i o n  o f  t h e  Newberry 

Mountain Range, a n o r t h - s o u t h  t r e n d i n g  conlplex o f  P r e c a m b r i a n  metamorphic r o c k s  
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i n t r u d e d  by g r a n i t i c  masses  o f  P r e c a m b r i a n ,  J u r a s s i c ,  and T e r t i a r y  a g e .  The 

P recambr i an  metamorphics  a re  l a y e r e d  and  banded g n e i s s e s ,  s c h i s t s ,  g r a n i t e s ,  and 

m y l o n i t e  t h a t  have  been  p a r t i a l l y  m e l t e d ,  r e m o b i l i z e d ,  and f o l i a t e d  i n  t h e  L a t c  

Mesozoic  d u r i n g  t h e  Laramide  Orogeny.  The  basement  r o c k s  a r e  i n t r u d e d  by rhyo- 

l i t e ,  d i a b a s e ,  p e g m a t i t e ,  a n d  a p l i t e  d i k e s  ( V o l b o r t h ,  1 9 7 3 ) .  The r e g i o n a l  meta- 

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

g r a n i t i c  S p i r i t  M o u n t a i n , d i k e s ,  and  e x t r u s i v e  v o l c a n i c  a c t i v i t y  ( V o l b o r t h ,  1973) .  

The S p i r i t  Mountain P l u t o n  i s  composed o f  m i c r o g r a n i t e s ,  r a p a k i v i  and 

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

d i a b a s e  d i k e s  a l o n g  a x i a l  z o n e s  o f  weakness .  

The s t r u c t u r e  o f  t h e  Newberry Range d e v e l o p e d  i n  t h e  T e r t i a r y  and Q u a t e r n a r y  

and  r e p r e s e n t s  a  broad  zone o f  u p l i f t  a l o n g  a n  a x i s  t r e n d i n g  n o r t h w e s t .  Normal, 

and  t h r u s t  f a u l t i n g  and s t r i k e - s l i p  movement produced  a  s t r i n g  o f  t i l t e d  b l o c k s ,  

some o f  wh ich  a r e  e l o n g a t e d  g r a b e n  and  h o r s t  s t r u c t u r e s  ( V o l b o r t h ,  1973) .  

Banding i n  t h e  P recambr i an  me tamorph ic s  p a r a l l e l  t h e  n o r t h w e s t  t r e n d i n g  a x i s  and 

d i p  s t e e p l y  e a s t - n o r t h e a s t .  

blany o f  t h e  work ings  f o l l o w  t h e  g e n e r a l  t r e n d  of  t h e  n la f ic  and f c l s i c  d i k e s  

and  t h e  c o n t a c t  be tween t h e  T e r t i a r y  S p i r i t  Mounta in  P l u t o n  a n d  t h e  P recambr i an  

metamorphics  where  t h e  g r a n i t i c  g n e i s s e s  h a v e  been  t h r u s t  e a s t e r l y  o v e r  t h e  

p l u t o n .  The work ings  a l s o  f o l l o w  g o l d - s u l f i d e  ( 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 e a r i n g  h y d r o t h e r m a l  q u a r t z  v e i n s  which cement  t h e  f a u l t  and  s h e a r  zones  and  ou t -  

c r o p  p r o m i n e n t l y  a l o n g  e x p o s e d  r i d g e s  and  s l o p e s .  The  q u a r t z  v e i n s  c u t  a l l  r o c k  

t y p e s .  Rocks a d j a c e n t  t o  t h e  v e i n s  and  d i k e s  a r e  s e r i c i t i c  and  c h l o r i t i c  a l t e r e d .  

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

m a t r i x .  I t  was a l s o  n o t e d  t h a t  s u l f i d e s  o c c u r  i n  t h e  m y l o n i t e .  F r e s h  s u l f i d e -  

r i c h  o r e  was o b s e r v e d  o n l y  a few f e e t  be low t h e  s u r f a c e .  Antimony i n  t h e  form o f  

t e t r a h e d r i t e  and o x i d e s  h a s  b e e n  r e p o r t e d  n o r t h  o f  t h e  Camp Thurman a r e a  

(Lawrence,  1 9 6 3 ) .  
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I n  t h e  a r e a  a long t h e  boundary of t h e  N a t i o n a l  R e c r e a t i o n  Area, j u s t  n o r t h  

of Copper Mountain, o l d  p r o s p e c t s  s o u t h  of the  R o c k e f e l l e r  mine expose  ve ry  

i n t e r e s t i n g  b r e c c i a s  a p p a r e n t l y  r e l a t e d  t o  a n d e s i t i c  p l u g s  and d i k e s .  The 

geology o f  t h i s  a r e a  seenls t o  v a r y  s l i g h t l y  from t h a t  p r e s e n t e d  on t h e  a v a i l a b l e  

geo log icmaps .  Large o u t c r o p s  of  b r e c c i a t e d  Precambrian r o c k s  and b r e c c i a t e d  

a n d e s i t e  were  observed t o  form p i p e - l i k e  b o d i e s  and ,  i n  one c a s e ,  a  r i n g  of 

b r e c c i a  t h a t  b o r d e r s  a  v o l c a n i c  p l u g .  The b r e c c i a s  a r e  cemented w i t h  s i l i c a ,  a r e  

heavy w i t h  h e m a t i t e  s t a i n i n g ,  and sometimes c o n t a i n  b a r i t e  c r y s t a l s  i n  open s p a c e s .  

Wall r o c k ,  and t h e  b r e c c i a  f r agments  themse lves ,  a r e  commonly c h l o r i t i z e d .  Most 

of t h e  o l d  p r o s p e c t s  a r e  i n  a r e a s  where t h e  b r e c c i a s  a r e  s t a i n e d  g reen  from t h e  

p resence  o f  copper  ox ide  m i n e r a l s .  

The o n l y  ev idence  of r e c e n t  a c t i v i t y  i n  t h i s  a r e a  was j u s t  west of t h e  o l d  

R o c k e f e l l e r  mine.  Recent dozer  work and b l a s t i n g  h a s  been done on a  p r o p s e c t  

j u s t  on o r  j u s t  o u t s i d e  of t h e  R e c r e a t i o n  Area boundary.  
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The nan-meta l l i c  d i s t r i c t s  i n  C l a r k  County i n c l u d e  t h e  Arden, Sloan,  Ploapa, 

Jean ,  and Muddy Mountain d i s t r i c t s ,  and t h e  Overton and Dry Lake Areas. A l l  of 

the  d i s t r i c t s  a r e  a c c e s s i b l e  a l o n g  w e l l  used ,  paved and d i r t  r o a d s .  

The l i t e r a t u r e  a v a i l a b l e  c o n c e r n i n g  t h e  geo logy ,  h i s t o r y ,  and d e p o s i t s  of 

the a r e a s  is e x t e n s i v e ,  and w i l l  n o t  be  reviewed i n  t h i s  r e p o r t .  

P roduc t ion  of non-meta l l i c  commodities i n  C l a r k  County,  h a s  g e n e r a l l y  f a r  

exceeded m e t a l l i c  commodities s i n c e  t h e  t u r n  o f  t h e  c e n t u r y  where most of t h e  

d i s c o v e r i e s  were made a f t e r  t h e  e a r l y  e x p l o r a t i o n  f o r  m e t a l l i c s .  According t o  

Papke ( o r a l  communication, 1983) t h e  f o l l o w i n g  t h r e e  a r e a s  a r e  t h e  only  c u r r e n t l y  

producing p r o p e r t i e s  i n  t h e  coun ty :  

Gypsum i s  produced a t  t h e  Apex o p e r a t i o n  of P a c i f i c  Coas t  Bu i ld ing  P r o d u c t s ,  

Inc . ,  25 a i r l i n e  m i l e s  n o r t h e a s t  o f  Las  Vegas. Mining is  done from a  high-grade 

near  s u r f a c e  gypsum d e p o s i t  t h a t  h a s  v e r y  l a r g e  r e s e r v e s .  The open p i t  and 

p l a n t  a r e  i n  S7 and 10, T20S, R64E. The n e a r l y  f l a t  l y i n g  d e p o s i t  a p p a r e n t l y  . 

occurs  i n  t h e  Muddy Creek Farmat ion  o f  P l e i o c e n e ( ? )  age .  The gypsum i s  p rocessed ,  

c a l c i n e d  and used i n  t h e  manufac tu re  of  s h e e t r o c k  and o t h e r  p r o d u c t s  a t  t h e  

a d j a c e n t  p l a n t .  

Limestone and l ime a r e  produced a t  Apex, abou t  20 m i l e s  n o r t h e a s t ;  t h e  

o p e r a t i o n  is owned by G e n s t a r  Cement and Lime Co., who purchased i t  i n  1982 from 

F l i n t k o t e  Lime Co. The h i g h - p u r i t y  ca lc ium l i m e s t o n e  is produced by open p i t  

mining from t h e  C r y s t a l  P a s s  Limestone member of  t h e  Devonian S u l t a n  Limestone. 

Some of t h e  m a t e r i a l  is c r u s h e d ,  s i z e d ,  and s o l d  f o r  u s e  i n  s u g a r  r e f i n i n g  and 

o t h e r  useages .  The r e s t  is  c a l c i n e d  and s o l d  a s  l i m e ,  mos t ly  f o r  the  c o n s t r u c t i o n  

i n d u s t r y .  

S i l i c a  sand i s  producted s e v e r a l  miles s o u t h  of  o v e r t o n ,  C l a r k  County, by 

Simplot  S i l i c a  Produc t s ,  I n c .  The m a t e r i a l  comes from t h e  Cre taceous  B a s e l i n e  
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Sandstone,  a second g e n e r a t i o n  m a t e r i a l  formed by rework ing  of t h e  i r o n - r i c h  

Aztec Sandstone.  The B a s e l i n e  Sandstone c r o p s  ou t  i n  a nor thwestward- t rending 

b e l t  abou t  5 mi les  l o n g ,  t h e  fo rmat ion  h a s  a t h i c k n e s s  o f  about 500 f e e t  and d i p s  

about  30°N~.  P o r t i o n s  of  t h e  f o r m a t i o n ,  e s p e c i a l l y  t h e  lower  and upper p a r t s ,  

c o n t a i n  e x c e s s i v e  amounts of  i r o n  o x i d e s  and a r e  n o t  u s e a b l e .  The b e t t e r  

m a t e r i a l  i s  l i g h t  c o l o r e d ,  f r i a b l e ,  and has  well-rounded g r a i n s .  The m a t e r i a l  

h a s  been mined i n  a number of  open p i t s ,  b u t  c u r r e n t  min ing  is from t h e  l a r g e  

F lo rence  p i t  i n  t h e  n o r t h e r n  p a r t  of  S l l ,  T17S, R67E. The sands tone  is  s l u r r i e d ,  

pumped 4 m i l e s ,  and washed t o  produce a p roduc t  used m o s t l y  i n  manufacture  of  

g l a s s .  T y p i c a l l y  t h e  p r o d u c t  c o n t a i n s  99.4% s i 0 2 ,  0.45% Fe203 and .555% 

combined A1203 and Ti02.  Rese rves  a r e  l a r g e .  
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The Pa lmet to  d i s t r i c t  i s  l o c a t e d  i n  and around t h e  Palnie t to  Mountains,  a  

s o u t h e a s t  t r e n d i n g  s p u r  o f  t h e  S i l v e r  P e a k  Range l y i n g  g e n e r a l l y  s o u t h  of C lay ton  

Va l ley  and n o r t h  of P a l m e t t o  Wash. 

The f i r s t  recorded a c t i v i t y  i n  t h e  d i s t r i c t  was i n  1866, a  stamp m i l l  was 

c o n s t r u c t e d  t h a t  yea r  t o  work p r o s p e c t s  i n  t h e  v i c i n i t y  of  what l a t e r  was k n o ~ m  a s  

t h e  Pa lmet to  mine. The P a l m e t t o  and a d j a c e n t  mines a r e  v e r y  l a r g e ,  w i t h  e x t e ~ l s i v e  

clumps, and obviously  were major  o p e r a t i o n s  i n  t h e i r  day.  P r o d u c t i o n  records  from 

t h e  d i s t r i c t  a r e  very  s c a n t ,  b u t  L i n c o l n  c r e d i t s  t h e  d i s t r i c t  w i t h  $6,500,000 i n  

s i l v e r  from t h e  Palmet to  mine i t s e l f .  The McNamara mine was d i s c o v e r e d  i n  1880 

(L inco ln ,  1923) ,  and i s  c r e d i t e d  w i t h  a  c o n s i d e r a b l e  p r o d u c t i o n  of l e a d - s i l v e r  

o r e .  There  is  l i t t l e  e x p l o r a t i o n  a c t i v i t y  i n  t h e  d i s t r i c t ,  and o n l y  one mine, t h e  

B u s t e r ,  was r e p o r t e d  t o  b e  a c t i v e  i n  1982 ( D i r e c t o r y  of Nevada mine o p e r a t i o n s ,  

1982) .  

D e p o s i t s  i n  the  P a l m e t t o  d i s t r i c t  a r e  Largely o f  s i l v e r ,  g o l d ,  and l ead  and 

occur  i n  v e i n s  i n  the  P a l m e t t o  p l u t o n  o r  i n  elan kin^, lower P a l e o z o i c  s t r a t a .  Most 

of t h e  v e i n s  t r e n d  n o r t h w e s t  o r  w e s t ,  g e n e r a l l y  p a r a l l e l  t o  t h e  long  d i r e c t i o n  

of t h e  Pa lmet to  p lu ton  ( A l b e r s  and S t e w a r t ,  1982) .  The mines of t h e  d i s t r i c t  a r e  

c l u s t e r e d  about  four  g e n e r a l  c e n t e r s ,  two a l o n g  th'e n o r t h e a s t  margin of Pa lmet to  

Mountain, and two a long t h e  sou thwes t  margin o f  t h e  mounta in .  'fhe major a r e a ,  

t h a t  around t h e  Palmet to  mine,  c o n t a i n s  a t  l e a s t  two p a r a l l e l ,  nor thwes t - t r end ing  

v e i n  sys tems t h a t  can he t r a c e d  a l o n g  s t r i k e  f o r  a t  l e a s t  a t h i r d  of  a  m i l e  ((Iuade, 

1982) .  Samples of v e i n  m a t e r i a l  c o l l e c t e d  From t h e  P a l m e t t o  dump c o n t a i n  g a l e n a ,  

i n  w h i t e  q u a r t z ,  some of  t h e  s u l f i d e  m a t e r i a l  p r e s e n t  a p p e a r s  t o  be  antimony- 

b e a r i n g ,  and c e r u s s i t e  f i l l s  s m a l l  f r a c t u r e s  and l i n e s  vugs  i n  t h e  v e i n .  Nearby,  

on what is suspec ted  of  b e i n g  t h e  same v e i n  sys tem,  c h a l c o p y r i t e  o c c u r s  i n  a  

w h i t e  q u a r t z  v e i n  t h a t  c o n t a i n s  f ragments  of  b l a c k  s h a l e  and s i l i c i f i e d  l i m e s t o n e .  



Quade, 1982,  ment ions  t h a t  s k a r n  m i n e r a l s  a r e  p r e s e n t  on t h e  dump of  the  

S i l v e r  Champion mine,  n e a r  t h e  Palmet t o ,  and he a l s o  mcnt ions  o b s e r v i n g  s c l ~ e e l i t e  

a t  t h e  Bus te r  mine which is abou t  two m i l e s  s o u t h e a s t  of  t h e  Pa lmet to .  No 

s c h e e l i t e  has  been b e f o r e  r e p o r t e d  from t h i s  a r e a .  

F u r t h e r  t o  t h e  s o u t h e a s t ,  and s t i l l  on t11c s o u t h c a s t  margin of Palmetto 

Mountain, manganese-copper m i n e r a l i z a t i o n  w i t h  a s s o c i a t e d  b a r i t e ,  i s  found i n  

v e i n s  i n  s i l i c a t e d  r o c k s  o f  t h e  Campito and Deer S p r i n g s  Format ions .  

Along t h e  n o r t h e a s t  margin  of t h e  d i s t r i c t ,  t h e  4-mile-long Paymaster zone 

( S p u r r ,  1906) e x t e n d s  from t h e  a r e a  n e a r  Birch Creek S p r i n g  t o  t h e  base  of 

Palmet to  Mountain. Th i s  a r e a  a p p a r e n t l y  never  deve loped  i n t o  any major mine. 

The XcNamara mine i s  t o  t h e  e a s t ,  a t  McNamara S p r i n g  a l o n g  what S p u r r ,  1906, 

shows t o  b e  a  p a r a l l e l  v e i n  sys tem.  

The P a l m e t t o  d i s t r i c t ,  f o l l o w i n g  i t s  e a r l y  s i l v e r  p roduc ing  p c r i o d ,  has n o t  

been r e a l l y  a c t i v e .  The v e i n  sys tems d e s c r i b e d  by S p u r r  i n  1906 and by Quade i n  

1982 a rc  l a r g e  and w e l l  deve loped .  The p resence  of  s k a r n  m i n e r a l s  i n d i c a t e s  t h a t  

t h e r e  may be p o t e n t i a l  f o r  d i s c o v e r y  of tungs ten  o r e s  i n  t h e  d i s t r i c t .  
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RAILROAD SPRINGS DISTRICT 

The R a i l r o a d  S p r i n g s  d i s t r i c t  c o v e r s  a  s m a l l  a r e a  i n  and around R a i l r o a d  

P a s s  i n  t h e  w e s t e r n  P a l m e t t o  Moun ta ins .  I t  i s  imnicd ia t c ly  e a s t  of  and a c t u a l l y  

o v e r l a p s  t h e  P a l m e t t o  d i s t r i c t .  The L i d a  d i s t r i c t -  i s  t o  t h e  s o u t h .  Mines i n  

each  o f  t h e s e  d i s t r i c t s  a r e  somet imes  i n c l u d e d  i n  a n y  one  o f  t h e  o t h e r s ,  and t h e  

d i s t r i c t  b o u n d a r i e s  a r e  i n  no  way d e f i n i t e  o r  c l e a r .  Accord ing  t o  L i n c o l n , ( l 9 2 3 )  

s m a l l  l o t s  o f  coppe r  o r e  and  o f  s i l v e r - g o l d  o r e  w e r e  s h i p p e d  from p r o p e r t i e s  i n  

t h e  d i s t r i c t  a round 1908,  L i n c o l n  m e n t i o n s  s e v e r a l  mine  names, b u t  none of t h e  

names can  b e  matched w i t h  c u r r e n t  names o r  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 .  The 

main c o n c e n t r a t i o n  of  mines  and  p r o s p e c t s  i s  l o c a t e d  j u s t  w e s t  of  R a i l r o a d  P a s s  

and a b o u t  two m i l e s  s o u t h C l a y t o n  R idge .  T h i s  a r e a  i s  p r o b a b l y  t h e  l o c a t i o n  o f  

t h e  mines  p roduc ing  i n  1908.  T h e r e  was a c t i v i t y  h e r e  a t  t h e  I m p e r i a l  (Helen)  

mine i n  t h e  1 9 3 0 1 s ,  and t h e  a r e a  had been  f r e s h l y  s t a k e d  when v i s i t e d  i n  1982.  

To t h e  e a s t  o f  R a i l r o a d  P a s s  a b o u t  4 m i l e s ,  a n  i s o l a t e d  g roup  o f  p r o s p e c t s  a r e  

l o c a t e d  on t h e  e a s t e r n  t i p  o f  t h e  P a l m e t t o  Moun ta ins ,  and  :i few o t h e r  p r o s p e c t s  

a r e  s c a t t e r e d  t o  t h e  s o u t h w e s t  a l o n g  t h e  t r e n d  o f  t h e  moun ta in  prong.  

Accord ing  t o  L i n c o l n  (1.923) t h e  d i s t r i c t  i n c l u d e s  g o l d ,  s i l v e r ,  and copper-  

b e a r i n g  ve ins  i n  l i m e s t o n e  and s h a l e  t h a t  have  been  i n t r u d e d  by d i o r i t e  d i k e s .  

A t  t h e  Big  Three  mine ,  i n  t l lc  w e s t e r n  p a r t  of ' .  tile. d i s t r i c t ,  e a s t  of  t h e  o l d  

I m p e r i a l  mine ,  coppe r ,  l e a d ,  z i n c ,  s i l v e r  m i n e r a l i z a t i o n  o c c u r s  i n  v e i n  q u a r t z  

i n  a n  a l t e r e d  zone i n  s i l i c i f i e d ,  b r e c c i a t e d  q u a r t z i t e  and  l i m e s t o n e  o f  t h e  

Cambrian P o l e t a  Format ion .  A manganese mine o c c u r s  j u s t  east  o f  t h e  Big Three .  

The J o s h u a  c l a i m  a r e a  on  t h e  e a s t  end of  t h e  d i s t r i c t  c o n t a i n s  showings o f  

copper  m i n e r a l i z a t i o n  i n  b r e c c i a t e d  q u a r t z  v e i n s  n e a r  t h e  c o n t a c t  of  t h i n l y  bedded 

l i m e s t o n e s  of  t h e  Cambrian E m i g r a n t  Fo rma t ion  w i t h  T e r t i a r y  g r a n i t i c  r o c k s  and 

d i k e s  (Quade,  1982) .  

The R a i l r o a d  S p r i n g s  d i s t r i c t  was b e i n g  e x p l o r e d  i n  1982 by s e v e r a l  compan ies ,  

one of  which was Energy R e s o u r c e s  o f  Golden ,  C o l o r a d o .  
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ROCK HILL DISTRICT -- 

The Rock H i l l  mining d i s t r i c t  i s  l o c a t e d  a b o u t  10 m i l e s  nor thwes t  of C o a l d a l e ,  

Nevada, on t h e  e a s t e r n  f l a n k  of t h e  r o l l i n g  C a n d e l a r i a  H i l l s  between U .  S. Highway 

95 and t h e  Esmeralda-Xinera l  County l i n e .  Due s o u t h  of  t h e  d i s t r i c t  i s  t h e  Columbus 

s a l t  marsh. Access t o  t h e  d i s t r i c t  i s  a l o n g  f a i r . t o  poor  d i r t  r o a d s  west  from U.S.  

Highway 95 and e a s t  from t h e  C a n d e l a r i a  mining d i s t r i c t .  

The Rock H i l l  d i s t r i c t  i s  c h a r a c t e r i z e d  by i n t e r m i t t e n t  e x p l o r a t i o n  w i t h  

l i t t l e  o r  no r e p o r t e d  p r o d u c t i o n  from t h e  mining v e n t u r e s .  L i t t l e  is  known of  t h e  

e a r l y  h i s t o r y  of  t h e  d i s t r i c t ,  bu t  i t  is probably  i n t i m a t e l y  r e l a t e d  t o  t h e  h i s t o r y  

of the  Candelaria/Columbus mining d i s t r i c t ,  which was founded and p rospec ted  by 

t h e  Mexicans i n  t h e  1 8 6 0 ' s .  Ear ly  mining w a s  hampered by t h e  l a c k  of  nearby 

wa te r ,  however, camps soon  sp rang  up i n  t h e  a r e a .  By 1872, Columbus, the  

s e t t l e m e n t  o n  t h e  s o u t h e r n  edge of  t h e  d i s t r i c t ,  w a s  t h e  most f l o u r i s h i n g  tcwn 

i n  Esmeral4a County, ma in ly  due t o  s a l t  and borax  p r o d u c t i o n  from t h e  s a l t  marsh.  

A c t i v i t y  i n  t h e  C a n d e l a r i a / ~ o l u m b u s  a r e a  was r e p o r t e d  from 1870-1893, and a g a i n  

i n  1905-1926 (Shamberger, 1978) .  

Ear ly  p r o d u c t i o n  f rom t h e  Rock H i l l  d i s t r i c t  i s  l a r g e l y  unknown, however i t  

was probably s m a l l ,  and would have been i n c l u d e d  i n  t h e  p roduc t ion  f i g u r e s  f o r  t h e  

Cande la r i a  d i s t r i c t .  A few tons  of  i r o n  o r e  was produced from t h e  Boak Mine i n  

1952, b u t  the  low g r a d e  o f  t h e  d e p o s i t  caused t h e  mine t o  b e  s h u t  down (Reeves,  

1958). A t o t a l  of approx imate ly  200 u n i t s  of t u n g s t e n  c o n c e n t r a t e s  were produced 

from t h e  Rack H i l l  Mines a r e a  i n  1958 and 1972-1979, mos t ly  from p l a c e r  w i t h  some 

lode  o p e r a t i o n  ( S c h i l l i n g ,  1964).  The Rock H i l l  Mine a r e a  has  been t h e  s u b j e c t  

of e x t e n s i v e  d r i l l i n g  and s u r f a c e  e x p l o r a t i o n  o v e r  t h e  p a s t  20 y e a r s .  Bear Creek 

Mining Company, I n s p i r a t i o n  Copper Mining Company, and Moly Corpora t ion ,  a  

s u b s i d i a r y  of  Union O i l  Co., have a l l  conducted d r i l l i n g  v e n t u r e s  a t  the  t ime.  

Tingley (1972) conducted a n  o n - s i t e  i n s p e c t i o n  of  t h e  p l a c e r  o p e r a t i o n  and 



Rock H i l l  d i s t r i c t  - 2 .  

s c h e e l i t e  r ecovery  p l a n t  which a t  t h e  t ime was h e l d  by t h e  DHW Corpora t ion  and i n  

p roduc t ion .  The remains o f  t h e  recovery p l a n t  a r e  s t i l l  s t a n d i n g .  A t  the t ime of  

the  f i e l d  examinat ion (1982) t h e r e  was no observed a c t i v i t y  i n  t h e  d i s t r i c t .  

The Rock H i l l  d i s t r i c t  i s  u n d e r l a i n  by t h e  Ordov ic ian  Pa lmet to  Formation 

which i s  unconformably o v e r l a i n  by t h e  Permian D i i b l o  Format ion and t h e  Middle 

T r i a s s i c  E x c e l s i o r  Format ion  and i n  p l a c e s  w i t h  a n g u l a r  d i s c o r d a n c e  by the  Lower 

T r i a s s i c  Cande la r i a  Format ion.  Elsewhere, t h e  C a n d e l a r i a  Formation and E x c e l s i o r  

Formation o v e r l i e s  t h e  D i a b l o  Formation a l o n g  a marked e r o s i o n a l  unconformity.  

Over lying a l l  rock t y p e s  a r e  e r o s i o n a l  remnants of Miocene welded a s h  f lows.  

I n t r u d i n g  t h e  sed imenta ry  r o c k s  a r e  J u r a s s i c  t o  T e r t i a r y  g r a n i t i c  masses and 

a n d e s i t e - d i o r i t e  d i k e s  and masses .  

The Pa lmet to  Format ion c o n s i s t s  of s l a t e ,  s i l t s t o n e ,  q u a r t z i t e ,  and l i m e s t o n e ,  

t h e  Diab lo  Formation of m a s s i v e  do lomi te  and conglomerate  composed of O r d i v i c i a n  

c h e r t  f r agments ;  t h e  C a n d e l a r i a  Formation of  s i l i c i o u s  c l a s t i c s ,  which i n t e r g r a d e  

l a t e r a l l y ,  and t u f f a c e o u s  s a n d s t o n e ;  and t h e  E x c e l s i o r  Format ion of g reens tone  

b recc ia ,  t h i n  l a v a  f l o w s ,  and t u f f a c e o u s  sands tone  (Ferguson,  e t  a l ,  1953). -- 

The J u r a s s i c - T e r t i a r y  i n t r u s i v e ~ ,  ou tc ropp ing  i n  t h e  e a s t e r n  and s o u t h e r n  

p a r t s  of t h e  d i s t r i c t ,  r a n g e  from q u a r t z  monzonite t o  g r a n o d i o r i t e  i n  composi t ion.  

Along t h e  i n t r u s i v e  c o n t a c t ,  t h e  sed imenta ry  u n i t s  a r e  metamorphosed t o  s h a l e s ,  

h o r n f e l s  and t a c t i t e s ,  and a r e  l o c a l l y  s i l i c i f i e d .  The sed iments  arid i n t r u s i v e s  

a r e  i n t r u d e d  by q u a r t z  v e i n s  and v e i n l e t s ,  and l a t e r  coa ted  w i t h  cha lcedon ic  and 

d rusy  q u a r t z .  

Pre-Permian t e c t o n i c  a c t i v i t y  r e s u l t e d  i n  t h e  Monte C r i s t o  Thrus t  F a u l t  where 

fo lded  s l a t e s  and c h e r t s  of  t h e  Pa lmet to  Formation were t h r u s t  over  t h e  g r e e n s t o n e  

b r e c c i a s  of the  E x c e l s i o r  Format ion i n  t h e  n o r t h e r n  p a r t  o f  . the d i s t r i c t .  Drag 

f o l d s  i n  t h e  Pa lmet to  i n d i c a t e  eas tward  movement of t h e  upper  p l a t e .  F u r t h e r  

n o r t h e a s t ,  l a t e r  t e c t o n i c  a c t i v i t y  t h r u s t  massive Permian conglomerates  of t h e  
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Diablo Formation over  t h e  P a l m e t t o  Format ion.  L a t e r  normal ,  minor t h r u s t ,  and 

s t r i k e - s l i p  f a u l t i n g  i n  t h e  r e g i o n  f u r t h e r  compl ica ted  t h e  s t r u c t u r e  of t h e  

d i s t r i c t  (Ferguson,  1953). Throughout t h e  d i s t r i c t ,  a  s t r o o g ,  d i s t i n c t  n o r t h e a s t  

t r end ing  f a u l t  zone was obse rved .  Many o f  t h e  workings  e x p l o r e  t h e  t h r u s t  f a u l t  

zone which ranges  up t o  2 f e e t  i n  t h i c k n e s s  i n  p l a c e s .  I t  is s c r i c i t i z e d  and 

h e a v i l y  s t a i n e d  w i t h  i r o n  and manganese o x i d e s  and t h e  f a u l t  gouge is  f i l l e d  w i t h  

q u a r t z  v e i n s  and coa ted  w i t h  c h a l c e d o n i c  s i l i c a .  The q u a r t z  v e i n s  a r e  g e n e r a l l y  

massive,  range fro111 milky w h i t e  t o  smokey g r e y ,  and c a r r y  f i n e  p y r i t e  and c h a l c o p y r i t e  

g r a i n s .  

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  is g e n e r a l l y  e r r a t i c ,  low g r a d e ,  and is  most 

prominent a l o n g  t h e  t h r u s t  f a u l t ,  t h e  n o r t h e a s t  t r e n d i n g  f a u l t  zone,  o r  d i s s e m i n a t e d  

i n  t h e  c o u n t r y  rock  a d j a c e n t  t o  t h e  q u a r t z  v e i n s .  An i r o n  o r e  d e p o s i t  occurs  

n o r t h e a s t  of t h e  t o w n s i t e  o f  Columbus i n  a n  eas t -wes t  t r e n d i n g  b e l t  a; h e m a t i t e  and 

magne t i t e  i n  s h e a r  zones and a s  s m a l l  r ep lacement  b o d i e s  i n  t h e  Diablo  Formation.  

Turquoise ,  a l o n g  w i t h  v a r i s c i t e ,  h a s  g e n e r a l l y  been found i n  the southwest  

p a r t  of t h e  d i s t r i c t  a s  v e i n s  up t o  2 i n c h e s  t h i c k  a l o n g  i n t e n s e l y  k a o l i n i z e d  

s h a l e  and as nodu les  w i t h i n  s i l i c i f i e d  l i m e s t o n e , b r e c c i a  a l o n g  n o r t h e a s t  t r e n d i n g  

bedding p l a n e  s h e a r s .  The t u r q u o i s e  r a n g e s  from p l a e  b l u e  t o  b l u e  green i n  c o l o r  

and e x h i b i t s  v a r y i n g  d e g r e e s  o f  h a r d n e s s .  Turquoise  was r e p o r t e d  by Morrissey 

(1965) a t  t h e  Carl Riek Mine, now t h e  H i l l t i p  Claims., however, no t u r q u o i s e  was 

observed d u r i n g  t h e  i n s p e c t i o n .  Copper m i n e r a l i z a t i o n  a t  the  s i t e  c o n s i s t e d  of  

minor copper  o x i d e s  s t a i n i n g  f r a c t u r e  s u r f a c e s  i n  t h e  C a n d e l a r i a  Formation. The 

mine workings fo l low s h a l l o w  d i p p i n g  q u a r t z  v e i n s  which c a r r i e d  ox id ized  p y r i t e  

and c h a l c o p y r i t e  c r y s t a l s .  The f o r m a t i o n  was i n t r u d e d  by a f ine -g ra ined  g r a n i t i c  

mass. 

The Rock H i l l  mines a r e a  is  c u r r e n t l y  s t a k e d  by T u n g s i l ,  I n c . ,  from Carson 

Ci ty .  The workings e x p l o r e  h i g h l y  c o n t o r t e d  and s h a t t e r e d  beds o f  t h e  Pa lmet to  
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Formation which a r e  metamorphosed t o  t a c t i t e .  The b e d s  a r e  c u t  by c rushed ,  

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

which a r e  coated w i t 1 1  copper  o x i d e s .  The mine anti s u r r o u n d i n g  

a r e a  h a s  been e x t e n s i v e l y  d r i l l e d .  N o r t h e a s t  o f  t h e  workings  is a s m a l l  r i d g e  

of J u r a s s i c  g r a n o d i o r i t e  which h a s  been r e p e a t e d l y  b r e c c i a t e d  and recemented 

w i t h  massive q u a r t z  v e i n s .  The q u a r t z  v e i n s  a r e  c r u s h e d  and h e a v i l y  coated w i t h  

ps i lomelane.  The i n t r u s i v e  is c u t  w i t h  a prominent  n o r t h e a s t  t r e n d i n g  f a u l t  

which is  t r a c e a b l e  sou thwes t  th rough  t h e  Rock H i l l  Mine a r e a .  S c h e e l i t e ,  a long  

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

and a s  a t h i n  c o a t i n g  a l o n g  f r a c t u r e s  a d j a c e n t  t o  t h e  q u a r t z  v e i n s .  S c h e e l i t e  

r i c h  g r a v e l s  are found down s l o p e  o f  t h e  mine ( T i n g l e y ,  1972).  
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SEARCHLIGHT DISTRICT 

The S e a r c h l i g h t  min ing  d i s t r i c t  i s  l o c a t e d  i n  and around the  town of Search-  

l i g h t ,  a long  U.S. Highway 9 5 ,  abou t  55 mi les  s o u t h  o f  Las Vegas, Nevada. The 

d i s t r i c t  is  ntainly w i t h i n  T28 and 298, R63 and 6 4 E ,  and is bordered on t h e  e a s t  by 

t h e  Lake Plead N a t i o n a l  R e c r e a t i o n  Area,  on t h e  s o u t h  and w e s t  by t h e  P i u t e  V a l l e y ,  

and on t h e  n o r t h  by t h e  l a t i t u d e  35'30'. The main p o r t  o f  the  d i s t r i c t  i s  s i t u a t e d  

i n  low h i l l s  and a l l u v i u m  covered  a r e a s  on t h e  s o u t h w e s t e r n  arm of  t h e  Opal Nounta ins .  

A l l  p a r t s  o f  t h e  d i s t r i c t  a r e  a c c e s s a b l e  a long  paved o r  ma in ta ined  d i r t  r o a d s  l e a d i n g  

from t h e  town o f  S e a r c h l i g h t .  The S e a r c h l i g h t  a r e a  a p p e a r s  t o  now be somewhat of 

a  r e t i r e m e n t - r e c r e a t i o n  a r e a ,  and p a r t s  of  t h e  o l d  min ing  a r e a  a r e  now s e r v i n g  a s  

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

Gold d e p o s i t s  were d i s c o v e r e d  around S e a r c h l i g h t  i n  1897, and t h e  d i s t r i c t  was 

o rgan ized  t h e  n e x t  y e a r .  The d i s t r i c t  was most p r o d u c t i v e  from 1903 t o  1910 

(Vandenburg, 1937) ,  w i t h  o n l y  moderate  and i n t e r m i t t e n t  a c t i v i t y  up t o  the  p r e s e n t ,  

mos t ly  by l e s s e e s  and p r i v a t e  owners. Ear ly  mining was mainly f o r  g o l d ,  o c c u r r i n g  

i n  t h e  upper,  o x i d i z e d  p o r t i o n s  of t h e  o r e s .  L a t t e r  p r o d u c t i o n  gave way t o  main ly  I 

I 
s i l v e r  a s  t h e  h igh-grade o x i d i z e d  o r e s  were e x h a u s t e d  (Longwell ,  -- e t  a l ,  1965).  The 

I 

l a r g e s t  and lnost p r o d u c t i v e  mines  i n  t h e  d i s t r i c t ,  t h e  Q u a r t e t t e  and Duplex, a r e  

l o c a t e d  w i t h i n  t h e  town o f  S e a r c h l i g h t ,  b u t  a l l  of t h e  su r round ing  a r e a  h a s  been  

e x t e n s i v e l y  p rospec ted .  

The S e a r c h l i g h t  d i s t r i c t  h a s  a  r ecorded  p r o d u c t i o n ,  from 1902 t o  1962, of 

about  $7,000,000, ma in ly  i n  g o l d  w i t h  some s i l v e r ,  c o p p e r ,  l e a d ,  and z i n c .  

The d i s t r i c t  i s  g e n e r a l l y  u n d e r l a i n  by T e r t i a r y  igneous  r o c k s  which o v e r l i e  

Precambrian d i o r i t i c  g n e i s s e s .  The o l d e s t  T e r t i a r y  r o c k s  a r e  a n d e s i t e s .  Both 

a n d e s i t e s  and g n e i s s e s  a r e  i n t r u d e d  by s i l l s  and masses  o f  a n d e s i t e  porphyry and 

l a t e r  by a q u a r t z  monzoni te  p l u t o n  which s u b s e q u e n t l y  a l t e r e d  the  a n d e s i r e s  t o  

h o r n s f e l s .  Later f r a c t u r i n g  o f  the  h o r n s f e l s ,  n e a r  t h e  c o n t a c t  of  t h e  q u a r t z  
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rnonzonite pe rmi t t ed  t h e  a s c e n t  of m i n e r a l  e n r i c h e d  s o l u t i o n s  and d e p o s i t i o n  of 

m e t a l l i f e r o u s  q u a r t z  v e i n s  n e a r  t h e  c o n t a c t .  A t  a  l a t e r  unknown t i m e ,  a n d e s i t e  

f lows and t u f f s  (Pa t sy  Mine Volcan ics  ? ) ,  exposed i n  t h e  nor thwes t  p a r t  of t h e  

d i s t r i c t  were l a i n  down and were fo l lowed  by a p e r i o d  o f  e r o s i o n  (Callaghan, 1939) . 
The b r e c c i a t e d  c o u n t r y  rock  i s  cemented w i t h  hydrothermal  q u a r t z  which 

d i f f e r s  from n o r t h  t o  s o u t h .  The s o u t h e r n  v e i n s  a r e  s i m p l e  q u a r t z  ve ins  w i t h  

s p e c u l a r  hemat i t e  a s s o c i a t e d  w i t h  copper  and go ld  is i n  e x c e s s  of s i l v e r .  Wul fen i te  

is p r e s e n t  i n  s m a l l  amounts i n  ox id ixed  o r e s  from some mines i n  t h i s  p a r t  o f  t h e  

d i s t r i c t .  The v e i n s  o r i g i n a l l y  c a r r i e d  c o n s i d e r a b l e  s u l f i d e s  and l i t t l e  o r  no 

wall-rock a l t e r a t i o n  is  a s s o c i a t e d  w i t h  t h e  v e i n i n g .  The n o r t h e r n  v e i n s  c o n t a i n  

q u a r t z  w i t h  l a m e l l a r  c a l c i t e  and t h e  h o s t  r o c k s  a r e  a d u l a r i z e d  and s i l i c i f i e d .  

Lead exceeds  copper and s i l v e r  exceeds  g o l d ;  b a s e  m e t a l s  a r e  a b s e n t  o r  s c a r s e  i n  

a d u l a r i a - q u a r t z - c a l c i t e  gangue ( C a l l a g h a n ,  1939; S h r i v a s t a v a ,  P r o c t o r ,  1962). 

The v e i n s  form an e n e c t e l o n  p a t t e r n  a l o n g  t h e  w e s t e r n  and s o u t h e r n  margins of t h e  

q u a r t z  monzonite p l u t o n ,  and  g e n e r a l l y ,  have a N40-65W s t r i k e  and d i p  20-80SW. 

(Callaghan, 1939). The s u l f i d e  o r e  have  been,wi th  a  few e x c e p t i o n s ,  a l t e r e d  

t o  s i l i c a t e s ,  c a r b o n a t e s ,  and s u l f a t e s ,  w i t h  c e r u s s f t e  t h e  main l e a d  mineral  and 

hemimorphite t h e  main z i n c  m i n e r a l .  V i s i b l e  go ld  o c c u r s  i n  t h e  r i c h e r  o r e s .  

The r e g i o n a l  v a r i a t i o n s  o f  o r e s  and w a l l  rock  a l t e r a t i o n  s u g g e s t  a c rude  

zonal d i s t r i b u t i o n  of o r e  d e p o s i t s ,  which i s  n o t  r a d i a l w i t h  r e s p e c t  t o  the  

d i s t r i b u t i o n  of q u a r t z  monzonite o u t c r o p s .  There  is  no i n d i c a t i o n  of zonat ion 

wi th in  t h e  q u a r t z  monzonite p l u t o n  ( S h r i v a s t a v a ,  P r o c t o r ,  1962). 

Within  t h e  p a s t  5 y e a r s ,  t h e  d i s t r i c t  h a s  exper ienced  a s u r g e  i n  i n t e r e s t  

r e s u l t i n g  f n  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 a t i o n .  Many of t h e  o l d e r  

dumps have o r  a r e  be ing  t r e a t e d  f o r  r e s i d u a l  m i n e r a l s .  A c t i v i t y  a t  t h e  time of 

examinat ion was l a r g e l y  c o n f i n e d  t o  independen t  and p r i v a t e  owners of p r o p e r t i e s .  

Due west  of t h e  Duplex Mine, t h e  a r e a  was be ing  a c t i v e l y  developed,  e.g., l e a c h  
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pads were being c o n t r u c t e d ,  men and heavy equipment and a t r a i l e r  park  were on 

s i t e .  There  was no i n d i c a t i o n  of p roduc t ion ,  o r  where t h e  o r e  would come from. 
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The S i l v e r  Peak d i s t r i c t  covers  a  l a r g e  a r e a  i n  t h e  e a s t - c e n t r a l  S i l v e r  

Peak range ,  extending between P i p e r  Peak on t h e  w e s t  and the  town of S i l v e r  

Peak on t h e  e a s t .  The l a r g e r  S i l v e r  Peak d i s t r i c t  i n c l u d e s  what were o r i g i n a l l y  

two s e p a r a t e  c e n t e r s  of mining a c t i v i t y ,  Red Mountain t o  the  s o u t h ,  j u s t  e a s t  

of P i p e r  Peak, and M i n e r a l  Ridge t o  t h e  e a s t ,  on t h e  e a s t  p o i n t  of t h e  S i l v e r  

Peak range.  These two a r e a s ,  a s  w e l l  a s  being g e o g r a p h i c a l l y  s e p a r a t e d ,  a r e  

g e o l o g i c a l l y  d i s t i n c t ,  and  t h e  type  and age o f  m i n e r a l i z a t i o n  are unique t o  e a c h  

a r e a .  

E a r l i e s t  r ecorded  d i s c o v e r i e s  i n  t h e  a r e a  were  i n  t h e  Red Mountain p a r t  o f  

the  d i s t r i c t  i n  1863, and d i s c o v e r i e s  were made i n  t h e  Mineral  Ridge a r e a  

the  fo l lowing  y e a r  ( L i n c o l n ,  1923).  I n  t h e  1 9 2 0 f s ,  a c t i v i t y  around the  F r a n c i s  

(Sanger) mine immediately n o r t h  of t h e  o l d  Red Fiountain a r e a ,  r e s u l t e d  i n  t h e  

name A r g e n t i t e  d i s t r i c t  b e i n g  a p p l i e d  t o  t h a t  a r e a .  T h i s  name, however, d i d  n o t  

s u r v i v e .  

The S i l v e r  Peak d i s t r i c t  h a s  t h e  second l a r g e s t  r ecorded  p roduc t ion  w i t h i n  

Esrneralda county,  and i ts geology and minera l  r e s o u r c e s  a r e  w e l l  desc r ibed  

i n  t h e  l i t e r a t u r e .  The b e s t  in fo rmat ion  s o u r c e s  a r e :  Shamberger (1976) f o r  

h i s t o r y  and g e n e r a l  background; Spur r  (1906 ) f o r  mine d e s c r i p t i o n s  i n  the  

Minera l  Ridge area, K e i t h  (1977)for d e s c r i p t i o n s  i n  t h e  Red Mountain area .  The 

r e f e r e n c e s  should be  c o n s u l t e d  f o r  d e t a i l e d  i n f o r m a t i o n  on t h e  v a r i o u s  s u b j e c t s .  

Our work i n  t h i s  d i s t r i c t  was l i m i t e d  t o  r e c o n n a i s s a n c e  and l i m i t e d  sampling i n  

a  few s e l e c t e d  a r e a s .  

Ore d e p o s i t s  i n  t h e  s o u t h e r n  (Red Mountain) p a r t  o f  t h e  d i s t r i c t  a r e  s i l v e r -  

b e a r i n g  v e i n s  i n  v o l c a n i c  r o c k s  of mid-Pliocene a g c  t h a t  a r e  r e l a t e d  t o  t h e  S i l v e r  

Peak c a l d e r a .  The N i v l o c ,  Sixteen-to-One, and Mohawk mines,  as w e l l  a s  s e v e r a l  

s m a l l e r  d e p o s i t s ,  l i e  i n  a m i n e r a l i z e d  zone t h a t  t r e n d s  nor thwest .  The v e i n s  
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themselves ,  however, s t r i k e  n o r t h e a s t  (Albers  and S t e w a r t ,  1972).  The ve ins  a r e  

t y p i c a l l y  banded, w i t h  f i n e - g r a i n e d  a r g e n t i t e  o c c u r i n g  i n  a gangue of q u a r t z ,  

c a l c i t e ,  b a r i t e ,  s i d e r i t e ,  and l o c a l l y ,  manganos ider i t e .  The v e i n s  a r e  w i t h i n  

T e r t i a r y  v o l c a n i c  h o s t  r o c k s  t h a t  have been d a t e d  a t  5.9 m.  y. (Albers  and S t e w a r t ,  

1972). The d e p o s i t s  i n  t h e  n o r t h e r n  (Mineral  Ridge) p a r t  o f  tile d i s t r i c t  a r e  

mainly gold  bear ing  q u a r t z  v e i n s  and i r r e g u l a r  q u a r t z  masses w i t h i n  the  Precambrian 

Wyman Formation. The l e n s e s  g e n e r a l l y  d i p  a t  low a n g l e s ,  and t y p i c a l l y  wedge, 

s p l i t ,  and f o r k  a long b o t h  d i p  and s t r i k e  S p u r r  (1906). Spurr (1906) s t a t e s  t h a t  

t h e  o r e  i s  a  t y p i c a l  w h i t e  c r y s t a l l i n e  q u a r t z  which c o n t a i n s  f i n e l y  d i s semina ted  

f r e e  gold .  Some gold i s  a l s o  p r e s e n t  i n  p y r i t e  and ga lena .  Mines i n  the  Minera l  

Ridge p a r t  of t h e  d i s t r i c t  i n c l u d e  t h e  Nary, Drinkwater ,  and Vanderb i l t  d e p o s i t s ,  

a l l  nor thwes t  of t h e  town of  S i l v e r  Peak.  

From t h e  d e s c r i p t i o n s  a v a i l a b l e ,  i t  is  obvious  t h a t  t h e r e  a r e  a t  l e a s t  

two p e r i o d s  of m i n e r a l i z a t i o n  p r e s e n t  w i t h i n  t h e  d i s t r i c t ,  an  o l d e r  s e t  of gold-  

b e a r i n g  v e i n s  i n  t h e  Pf ine ra l  Ridge a r e a ,  and a  younger sys tem of s i l v e r - b e a r i n g '  

v e i n s  a s s o c i a t e d  wi th  v o l c a n i c s  r e l a t e d  t o  t h e  S i l v e r  Peak c a l d e r a .  The known 

s i l v e r  d e p o s i t s  a t  t h e  Mohawk and Sixteen-to-One rnines occur  a long  n o r t h e a s t -  

t r e n d i n g  f a u l t s ,  p o s s i b l y  r e l a t e d  t o  t h e  r i n g  f r a a $ t u r e  zone a long t h e  s o u t h e a s t  

margin of t h e  c a l d e r a .  There  a r e  numerous o t h e r  n o r t h e a s t - t r e n d i n g  s t r u c t u r e s  

t h a t  a r e  mapped c u t t i n g  t h e  c a l d e r a .  These f e a t u r e s  seem t o  be concen t ra ted  a l o n g  

t h e  s o u t h e a s t  margin o f  t h e  c a l d e r a ,  b u t  t h e r e  are some which c u t  through t h e  

a r e a  of P i p e r  Peak b u t  do n o t  e x t e n d  i n t o  t h e  c a l d e r a  i t s e l f .  I t  would seem t h a t  

t h e  e n t i r e  a r e a  around t h e  marg ins  of t h e  c a l d e r a  f e a t u r e  would demand a t t e n t i o n  

a s  a n  e x p l o r a t i o n  t a r g e t .  

The o n l y  major m e t a l  mining a c t i v i t y  w i t h i n  t h e  d i s t r i c t  a t  t h e  time of  o u r  

examination was a t  t h e  Sixteen-to-One mine. Sunshine Mining Company began . 
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o p e r a t i o n s  t h e r e  i n  1982 o n  an orebody w i t h  e s t i m a t e d  r e s e r v e s  of 9 . 5  m i l l i o n  

ounces of s i l v e r  and 36,729 ounces of gold .  

Also included w i t h i n  t h e  S i l v e r  Peak d i s t r i c t  is  t h e  l a r g e  l i th ium-br ine  

opera t ion  of t h e  Foo te  M i n e r a l  Company. L i th ium-r ich  b r i n e s  a r e  pumped from 

w e l l s  i n  Clayton V a l l e y ,  n o r t h e a s t  o f  S i l v e r  P e a k ,  and a r e  al lowed t o  flow i n t o  

l a r g e  s u r f a c e  ponds and e v a p o r a t e d .  The l i t h i u m  sal ts  a r e  then recovered from 

the  s u r f a c e  of  t h e  d r y  ponds .  
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STONEWALL DISTRICT 

The Stonewall  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  s l o p e  of Stonewall  

Mountain, a prominent g e o g r a p h i c a l  landmark i n  t h e  n o r t w e s t  q u a r t e r  of T5S, R 4 4 E ,  

about  15 miles  s o u t h  of G o l d f i e l d  i n  Nys County, Nevada. The mountain is due e a s t  

of Lida Junc t ion ,  where Nevada Highway 3 ends  a t  U .  S .  Uighwny 95.  Access t o  t h e  

d i s t r i c t  is e a s t  from t h e  highway a l o n g  good d i r t  r o a d s .  

According t o  B a l l  (1907) and L inco ln  (19231, t h e  d i s t r i c t  was prospected 

around 1904 w i t h  minor go ld  d i s c o v e r i e s  made by 1907. Smal l  shipments of g o l d - s i l v e r  

o r e  were repor ted i n  1911 and 1915. The Yellow T i g e r  Cons. N. Co. of Goldf ie ld  

conducted development work i n  1923. I n  t h e  w i n t e r  of 1951, P i u s  Kael in  mined o r e  

from t h e  Gold C r a t e r  d i s t r i c t ,  now on t h e  Nevada T e s t  S i t e ,  which he  s t o c k p i l e d  a t  

Stonewal l  Spr ing and m i l l e d  d u r i n g  t h e  summer i n  a  two-stamp m i l l  (Kral ,  1951).  

There h a s  been no o t h e r  r e c o r d e d  a c t i v i t y  i n  t h e  d i s t r i c t  up t o  t h e  p r e s e n t .  The 

Stonewal l  d i s t r i c t  is  c u r r e n t l y  n o t  producing however, t h e  S tonewal l  Mountain 

S i l v e r  Mine a r e a  on t h e  n o r t h w e s t  s i d e  of t h e  mountain had been d r i l l e d  and s t a k e d  

by t h e  E.W. Lewis, Co., o f  Reno i n  t h e  s p r i n g  oE 1932, and t h e  S t e r l o g  c la im 

had been s taked  i n  March, 1982. B a l l  (1907) s u g g e s t s  t h a t  the  mountain was named 

a f t e r  Stonewal l  Jackson, b u t  o t h e r s  have sugges ted  t h a t  t h e  name came from t h e  

p r e c i p i t o u s ,  w a l l - l i k e  n o r t h e r n  f a c e  of t h e  mountain.  

Stonewal l  Mountain i s  u n d e r l a i n  mainly by masses o f  P l i o c e n e  r h y o l i t e  welded 

t u f f s  w i t h  l o c a l  f low b r e c c i a s  which a r e  i n t r u d e d  by P l i o c e n c e  q u a r t z  l a t i t e  p lugs .  

I n  t h e  v i c i n i t y  of t h e  workings ,  t h e  t u f f s  s t r i k e  n o r t h  and d i p  60-70° west. 

Outcropping on the  n o r t h e r n  s i d e  of t h e  mountain a r e  b l o c k s  of t h e  Precambrian 

Wyman Formation, a p h y l l i t i c  s i l t s t o n e  w i t h  l i m e s t o n e  i n t e r b e d s ,  which a r e  o v e r l a i n  

conformably by t h e  Precambrian Reed Dolomite,  a  mass ive ,  c o a r s e l y  c r y s t a l l i n e  

dolomite  (Cornwall, 1 9 7 2 ) .  The sed iments  a r e  c u t  by f i n e ,  randomly o r i e n t e d  

c a l c i t e  v e i n s  and a long t h e  i n t r u s i v e  c o n t a c t  t h e  carbonaceous  u n i t s  a r e  
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metamorphosed t o  e p i d o t e - r i c h  marble.  Tiic scd inc:ncs a r e  h o r i z o n t a l  to  s t e e p l y  

sou th  d ipp ing  wi th  broad Eolds  and l o c a l  c losed  f o l d s .  i.:nst of t h e  mountain a r e  

P l iocene  f l a t - l y i n g  a s h  f a l l  t u f f s ,  non-welded a s h  f low t u f f s ,  and Miocene r h y o l i t e  

f lows and masses. The S t o n e w a l l  Moi~ntain is thought  t o  be a s m a l l ,  l oca l i zed  

v o l c a n i c  c a l d e r a  between 6 and 17 mi l l io i l  years  u l t i  (S tcwnr t  and Cnrlson,  1976). 

The most prominent s t r u c t u r e  i n  the  S t o n c i ~ a l l  d i s t r i c t  i s  tllr f a u l t  sca rp  

formed on the n o r t h  s i d e  o f  t h e  mountain by t h e  n o r t h e a s t - t r e n d i n g ,  nor th  s t e e p l y  

d ipp ing  Stonewal l  Spr ing  F a u l t .  The downdropped b lock  on the  n o r t h  s i d e  is now 

covered wi th  Quaternary a l l u v i u m .  F a u l t i n g  and s h e e t i n g  a r e  g e n e r a l l y  p a r a l l e l  

t o  t h e  main f a u l t  and e x t e n d s  up t o  a h a l f  m i l e  s o u t h .  The main f a u l t  and 

a s s o c i a t e d  s h e a r  zone c u t s  a c r o s s  minor nor th - t r end ing  f a u l t s  and a l l  rocks types  

on t h e  mountain, implying t h a t  t e c t o n i c  movement o c c u r r e d  a f t e r  t h e  T e r t i a r y  

v o l c a n i c  ( c a l d e r a  ? )  a c t i v i t y .  Stonewal l  Mountain l i e s  a long  o r  southwest  of t h e  

s t r u c t u r a l  d i s r u p t i o n  d e s c r i b e d  a s  t h e  Walker Lane Mobile B e l t  (Locke, e t  a l ,  1940) .  -- 
Gold and s i l v e r  v a l u e s  a t  Stonewal l  a r e  c a r r i e d  i n  q u a r t z  v e i n s  which f i l l  

f r a c t u r e s  and j o i n t s  and cement f a u l t  b r e c c i a  a s s o c i a t e d  wi th  t h e  Stonewall  Spr ing  

F a u l t .  Secondary s i l i c a  f l o o d i a g  c o a t s  the  q u a r t z  v e i n s  and h o s t  rocks w i t h  d rusy  

q u a r t z  and chalcedony and h y a l i t e  a r e  depos i t ed  i n  open spaces  and vugs. L a t e r  

t e c t o n i c  a c s i v i t y  crushed and d i s p l a c e d  the  q u a r t z  v e i n s .  The q u a r t z  veins  c a r r y  

gold  and s i l v e r - b e a r i n g  s u l f i d e s  which a r e  l o c a l l y  o x i d i z e d  t o  l i m o n i t e  and a z u r i t e .  

S i l v e r  v a l u e s  of t h e  o r e  a r e  r e p o r t e d  t o  i n c r e a s e  w i t h  dep th .  
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SUNSET DISTRICT 

The Sunset  (Lyons) min ing  d i s t r i c t  is l o c a t e d  o n  t h e  s o u t h e r n  end of t h e  

narrow, nor th - t r end ing  Lucy Grey Range, i n  t h e  s o u t h w e s t  q u a r t e r  of T27S, R60E, n e a r  

t h e  California-Nevada s t a t e  b o r d e r  i n  C l a r k  County,  Nevada. Access t o  the  d i s t r i c t  

i s  from t h e  southwest  from Desert, C a l i f o r n i a  a l o n g  rough d i r t  roads .  The d i s t r i c t  

was e s t a b l i s h e d  i n  1897 when t h e  on ly  producing p r o p e r t y  i n  t h e  d i s t r i c t ,  t h e  

Lucy Grey Xine, began o p e r a t i o n s .  By 1912 t h e  mine was o p e r a t i n g  a smal l  cyan ide  

p l a n t  and l each ing  tanks. Gold p r o d u c t i o n  c o n t i n u e d  u n t i l  1919 (L inco ln ,  1923).  

A c t i v i t y  a t  t h e  mine a f t e r  1919 h a s  been i n t e r m i t t e n t  and minor ,wi th  p roduc t ion  

f i g u r e s  r e p o r t e d  f o r  t h e  y e a r s  1911-1928, 1940, and 1941. No a c t i v i t y  h a s  been 

r e p o r t e d  a f t e r  1941 (Longwel l ,  e t  a 1  (1965) .  P r o d u c t i o n  f o r  t h e  d i s t r i c t  h a s  been 

e s t i m a t e d  a t  about  $50,000 (Vanderburg,  1937) ,  principally i n  g o l d ,  wi th  minor 

s i l v e r ,  cop?er ,  and l e a d .  F e l d s p a r  d e p o s i t s  i n  p e g m a t i t e  d i k e s  were  l o c a t e d  i n  

1936, however,none have b e e n  mined. Within  t h e  l a s t  3 y e a r s ,  t h e  r i s e  i n  go ld  

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  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  a t  t h e  

mine and a long  t h e  s u r r o u n d i n g  r i d g e s .  

The Precambrian r o c k s  which  h o s t  t h e  Lucy Gr-ey d e p o s i t  are g a r n e t i f e r o u s  

q u a r t z - f e l d s p a r - b i o t i t e  g n e i s s e s ,  c a r r y i n g  small masses  o f  q u a r t z .  The g n e i s s e s  

a r e  l o c a l l y  i n t r u d e d  by p e g m a t i t e  d i k e s  c a r r y i n g  s u b a n g u l a r  f ragments  of d a r k  

s c h i s t  ( B i n g l e r ,  Bonhan, 1 9 7 3 ) .  North of  t h e  mine,  o u t c r o p s  oE a Precambrian 

q u a r t z  monzonite p l u t o n  a r e  found and e a s t  o f  t h e  workings  t h e  T e r t i a r y  Mount Davis  

Volcanics  o v e r l i e  t h e  e a s t  s l o p e s  of the  Lucy Grey Range. 

The Lucy Grey mine i s  l o c a t e d  a l o n g  t h e  s o u t h c a s t  b o r d e r  of  a n  e l l i p t i c a l  

b r e c c i a  p i p e  i n  Precambrian g r a n i t e  g n e i s s .  The p i p e  c o v e r s  a n  a r e a  approx imate ly  

200 by 150 f e e t . .  B r e c c i a  f r a g m e n t s  w i t h i n  t h e  p i p e  range up t o  1 f o o t  w i d e , a r e  cemented 
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wi th  q u a r t z ,  and a r e  c u t  by q u a r t z  v e i n s  up t o  s e v e r a l  i n c h e s  wide (Longwell, 

e t  a l  1456).  The p ipe  exper ienced  a t  l e a s t  one more p e r i o d  f r a c t u r i n g .  The - -p 

b r e c c i a  is h e a v i l y  s t a i n e d  w i t h  i r o n  and manganese o x i d e s ,  but  t h e  su r rounding  

g n e i s s e s  a r e  r e l a t i v e l y  f r e e  from such s t a i n s .  The h i g h  g rade  g o l d  o r e  w i t h i n  t h e  

p ipe  i s  c o n f i n e d ' t o  t h e  hydrothermal  q u a r t z  v e i n s  and a l o n g  p o s t - b r e c c i a t i o n  f r a c t u r e s  

(Hewett, 1956). Gangue m i n e r a l s  i n c l u d e  j a s p c r y  q u a r t z  and i r o n  o x i d e s ,  

The wes te rn  workings f o l l o w  a n  eas t -wes t  s h e a r  zone i n  q u a r t z i t e  and s c h i s t s  

and show a g r e a t e r  degree  o f  i r o n  s t a i n i n g  t h a t  t h e  e a s t e r n  worlcings where t h e  

Lucy Grey mine is l o c a t e d .  The s h e a r  zone is cemented w i r h  s u l f i d e  b e a r i n g  

q u a r t z  b o t h  of which a r e  c u t  w i t h  c a l c i t e / s i d e r i t e  v e i n s .  
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SYLVMIA DISTRICT 

The S y l v a n i a  mining d i s t r i c t  i n c l u d e s  a l l  of t h e  n o r t h e r n  Sylvnnfa  mountains 

i n  t h e  a r e a  s o u t h  of Pa lmet to  wash e x t e n d i n g  g e n e r a l l y  a l o n g  t h e  Nevada-California 

s t a t e  l i n e  t o  Cucomungo Canyon. 

P r o s p e c t s  h e r e  were f i r s t  no ted  i n  1870, and t h e  d i s t r i c t  was organized a s  

t h e  Green Mountain d i s t r i c t .  The name was changed t o  S y l v a n i a  beEore any p roduc t ion  

was made. A  l e a d  s m e l t i n g  f u r n a c e  was c o n s t r u c t e d  i n  1875, and opera ted  f o r  

s e v e r a l  y e a r s  (Lincoln ,  1923).  Only a small p r o d u c t i o n  of l e a d  and s i l v e r  is 

c r e d i t e d  t o  t h e  d i s t r i c t ,  mos t ly  from t h e  o l d  S y l v a n i a  mine and from t h e  nearby 

Four Aces mine. Small  q u a n t i t i e s  of t u n g s t e n  were produced from t h e  d i s t r i c t  i n  

t h e  1940's  and 1950 's  ( S t a g e r ,  i n  p r e p a r a t i o n ) .  There  was no a c t i v i t y  a t  t h e  

Four Aces mine when i t  was v i s i t e d  i n  August ,  1982, b u t  i t  had a p p a r e n t l y  o p e r a t e d  

t o  a  l i m i t e d  e x t e n t  d u r i n g  1974-75. 

The S y l v a n i a  d i s t r i c t  has  been an  impor tan t  p roducer  of t a l c  and c h l o r i t e ,  

and i s  c r e d i t e d  w i t h  producing some 87 p e r c e n t  of a l l  of t h e  t a l c o s e  m a t e r i a l  

mined i n  Nevada through 1973 (Papke, 1975). 

Beginning i n  1960, e x p l o r a t i o n  f o r  porphyry-type molybdenum became a c t i v e  

i n  t h e  d i s t r i c t  and was c e n t e r e d  around t h e  o l d  Sorenson p r o p e r t y  (Cucamungo ~ r s s p e c t )  

a t  t h e  head of Alum canyon. A s u c c e s s i o n  of major companies examined t h i s  a r e a  

up through t h e  1 9 7 0 r s ,  b u t  i t  i s  q u i e t  a t  t h e  p r e s e n t  t i m e .  

The geology of t h e  S y l v a n i a  d i s t r i c t  is  dominated by t h e  g r a n i t i c  rocks  o f  

t h e  Sy lvan ia  p l u t o n .  T h i s  l a r g e  compos i t s  i n t r u s i v e  body u n d e r l i e s  t h e  S y l v a n i a  

mountains and e x t e n d s  s o u t h e a s t  t o  t h e  L a s t  Chance range  a s  w e l l  a s  n o r t h e a s t  t o  t h e  

Palmetto Mountains.  E s s e n t i a l l y  a l l  of t h e  m i n e r a l  d e p o s i t s  of t h e  Sy lvan ia  

d i s t r i c t ,  m e t a l l i c  and n o n - m e t a l l i c ,  a r e  a s s o c i a t e d  w i t h  s k a r n  zones which formed 

a long  t11k margins  of t h e  S y l v a n i a  s t o c k  o r  s k a r n s  which formed i n  s m a l l  pendants  o f  

sedimentary  rock c o n t a i n e d  w i t h i n  t h e  s t o c k  i t s e l f .  
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The Cucomungo molybdenum p r o s p e c t  is l o c a t e d  w i t h i n  a  l a r g e  a r e a  of a l t e r -  

a t i o n  w i t h i n  t h e  s t o c k  i t s e l f ,  b u t  i t  o c c u r s  where two s e p a r a t e  bod ies  of q u a r t z  

monzonite a r e  i n  c o n t a c t  w i t h  a  wedge of metascdiments ( S c h i l l i n g ,  1962). 

According t o  Papke,  1975, t h e  metasedimentary r o c k s  w i t h i n  which most o f  t h e  

skarn  formed c o n s i s t e d  of b o t h  Precambrian Wyman Format ion and Precambrian Reed 

Dolomite. 

A t  t h e  o l d  S y l v a n i a  mine,  t h e  s i t e  of t h e  e a r l i e s t  mining i n  t h e  a r e a ,  gossan  

can be seen  a long replacement  l e n s e s  which f o l l o w  bedding i n  a  band of g a r n e t  s k a r n .  

The band of marble and s k a r n  is exposed over  an  approximate  width of 100 f e e t  

between two w a l l s  of p o r p h y r y i t i c  g r a n i t e .  The g r a n i t e - s k a r n  c o n t a c t  p a r a l l e l s  

bedding i n  t h e  s k a r n ,  and t h e  bedding t r e n d s  ~ 6 0 ~ - 7 O ~ W .  Galena, s p h a l e r i t e ,  and 

p y r i t e  are p r e s e n t  i n  t h e  rep lacement  l e n s e s  a s s o c i a t e d  w i t h  silicate minera l s .  

The most r e c e n t  work r e p o r t e d  a t  t h i s  s i t e  was f o r  t u n g s t e n ,  b u t  no s c h e e l i t e  was 

noted i n  samples c o l l e c t e d  d u r i n g  t h i s  examinat ion (1982) .  

The Four Aces mine, a b o u t  one mine t o  t h e  n o r t h w e s t  from t h e  o l d  S y l v a n i a ,  

is  l o c a t e d  i n  s k a r n  w i t h i n  what may be a c o n t i n u a t i o n  o f  t h e  metasedimentary 

pendant exposed a t  t h e  S y l v a n i a  mine. Mining a t  t h e  Four Aces was cen te red  i n  

two a r e a s .  On t h e  s o u t h e a s t  end o f  t h e  camp, o l d '  s h a f t s  and a  f a i r l y  r e c e n t  

d e c l i n e  e x p l o r e  a s k a r n  area w i t h i n  t h e  pendant.  Massive s p h a l e r i t e  and g a l e n a  

a r e  v i s i b l e  on dumps h e r e ,  and one dump con ta ined  g a r n e t  s k a r n  loaded wi th  c o a r s e -  

g ra ined  molybdenite.  The second a r e a ,  t o  t h e  nor thwes t  n e a r  t h e  p r e s e n t  m i l l  

b u i l d i n g ,  is probably  l o c a t e d  on t h e  same s k a r n  l e n s e ,  b u t  t h e  workings appear  

t o  be o l d e r .  There was no a c t i v i t y  a t  t h e  p r o p e r t y  a t  t h e  time of t h e  examinat ion.  

Papke, 1975, d e s c r i b e s  i n  d e t a i l  t h e  many t a l c  and c h l o r i t e  d e p o s i t s  w i t h i n  

d i s t r i c t .  H i s  work (NBMG B u l l .  84) shou ld  be c o n s u l t e d  f o r  in fo rmat ion  on t h e  

t a l c  occur rences .  
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The geology and e x p l o r a t i o n  h i s t o r y  of t h e  Cucomungo molybdenum prospect  is 

summarized i n  ~ B M G  Report 2 ,  and is  descr ibed  i n  d e t a i l  i n  S c h i l l i n g  1979 open 

f i l e  r e l ea se ,  "Molybdenum Resources of Nevada" (NBMG OFR 79-3). Dri l l  core  from 

one s t a g e  o f  e x p l o r a t i o n  a t  Cucomungo is on f i l e  a t  t h e  NBMG core  l i b r a r y  i n  Reno, 

and an ex tens ive  f i l e  of geochemical sampling r e s u l t s  from the proper ty  a r e  a l s o  

on f i l e  i n  t h e  MBMG o f f i c e s .  P lacer  d e p o s i t s  a long  t h e  e a s t  s i d e  of the  Sylvania  

d i s t r i c t ,  i n  East  Sylvania  Canyon and i n  t he  canyon sou th  of Pigeon Spring, a r e  

sometimes included i n  a s e p a r a t e  Pigeon Spr ings  d i s t r i c t ,  a r e  sometimes inc luded  i n  

the :.Palmetro d i s t r i c t  t o  t h e  no r theas t ,  o r  a r e  sometimes included i n  the  Sylvania  

district. Since t h e s e  occurrences are l o c a t e d  w i t h i n  t h e  Sylvania mountains, 

i t  is  l o g i c a l  t o  i nc lude  them wi th in  t h e  Sylvania  d i s t r i c t .  The gold p l ace r  

prospects i n  e a s t  Sy lvan ia  canyon were no t  a c t i v e  a t  t h e  time t h e  a r e a  was examined, 

but equipment was s t i l l  i n  p l ace  a t  t h e  p l a c e r  t r ea tmen t  p l an t  near  the  mouth of 

the canyon, and a watchman was l i v i n g  a t  t h e  s i te .  I n  t h e  canyon south  of Pigeon 

Spring, a smal l  g r a v e l  washing p l an t  was i n  p l a c e ,  and some prospect ing work was 

i n  progress. None of  a c t i v i t y  i n  t h e  p l a c e r  a r e a  appeared t o  have long-term 

po ten t i a l .  
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TOKOP DISTRICT 

The Tokop (Bonnie C l a i r e ,  Gold Mountain, O r i e n t a l  Wash) mining d i s t r i c t  i s  

l o c a t e d  around t h e  abandoned t o w n s i t e  o f  Tokap and a l o n g  t h e  sou thwes t -nor theas t  

t r end ing  r i d g e  t h a t  i n c l u d e s  Gold Mountain, i n  Esmeralda County, Nevada. The 

d i s t r i c t  is bounded by O r i e n t a l  Wash on t h e  w e s t ,  S l a t e  Ridge and t h e  Gold P o i n t  

(Horns i lve r )  mining d i s t r i c t  on t h e  n o r t h ,  t h e  e a s t e r n  edge of R42E on t h e  e a s t ,  

and the  s o u t h  f l a n k  of Gold Mountain on t h e  s o u t h .  There  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 ,  t h e  e a s i e s t  be ing  from t h e  e a s t  from U.S. Highgay 95; however, 

t h e  e x c e s s i v e l y  w e t  w i n t e r  o f  1982-83 l e f t  many of t h e  r o a d s  bad ly  damaged. 

The d i s t r i c t  was o r i g i n a l l y  d i s c o v e r e d  i n  1866 by Thomas Shaw b u t  was l a r g e l y  

ignored u n t i l  t h e  O r i e n t a l  Mine, one o f  t h e  r i c h e s t  p r o p e r t i e s  i n  t h e  d i s t r i c t ,  

was d i scovered  by Shaw i n  1871 (L inco ln ,  1923).  O r i g i n a l l y ,  t h e  Tokop and Gold 

Po in t  mining d i s t r i c t s  were one d i s t r i c t ,  b u t  were s e p a r a t e d  b e f o r e  1900 i n t o  two 

d i s t i n c t  d i s t r i c t s .  P r i o r  t o  1900, s e v e r a l  m i l l s  o p e r a t e d  i n  t h e  d i s t r i c t  w i t h  

e a r l y  p r d u c t i o n  e s t i m a t e d  rit $500,000 (IIcwctt, c t  nl., 1336). Ore and concentrates 

produced d u r i n g  t h i s  e a r l y  p e r i o d  were hau led  t o  Belmont and Aus t in  f o r  p r o c e s s i n g .  

A second p e r i o d  of p r o d u c t i o n  o c c u r r e d  from 1902 t o  1929, and s p o r a d i c  a c t i v i t y  

has  cont inued up t o  t h e  p r e s e n t .  Minor placc!rmining .developed i n  O r i e n t a l  Wash 

i n  t h e  1 9 3 0 f s ,  b u t  no p l a c e r  a c t i v i t y  o f  any consequence h a s  s i n c e  been recorded  

(Vandenburg, 1936). The d i s t r i c t  h a s  produced p r i m a r i l y  g o l d ,  s i l v e r ,  copper 

and l e a d .  

The d i s t r i c t  h a s  r e c e n t l y  e x p e r i e n c e d  a s u r g e  i n  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  a c t i v i t y  which is  s t i l l  ongoing.  During t h e  r e c e n t  f i e l d  examina t ion ,  

d r i l l i n g  was observed i n  p r o g r e s s  below t h e  o l d  towns i te  of Tokop a t  the  head of 

O r i e n t a l  Wash. Many of t h e  o l d e r  workings  i n  and around t h e  t o w n s i t e  have been 

o b l i t e r a t e d  by t h e  r e c e n t  a c t i v i t y .  
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Most of the  workings i n  the  d i s t r i c t  a r e  l o c a t e d  i n  t h e  Precambrian Wyman 

Formation,  w i t h i n  t h e  metamorphic h a l o  found a l o n g  t h e  c o n t a c t  between t h e  J u r a s s i c  

Sy lvan ia  P lu ton  and t h e  Wyman Formation,  o r  f o l l o w i n g  t h e  q u a r t z  v e i n s  a long  t h e  

g e n e r a l  eas t -west  t r e n d i n g  f a u l t  zones which c u t  b o t h  t h e  Wyman and pluton.  The 

Wyman c o n s i s t s  of s i l t l s a n d s  t o n e s ,  s i l t y  c l a y s  t o n e s  w i t h  l imes tone  i n t e r b e d s ,  

sandy and s i l t y  l i m e s t o n e s ,  and v e r y  f i n e  g r a i n e d  s a n d s t o n e s .  The sediments a r e  

metamorphosed i n  v a r y i n g  d e g r e e s  t o  s l a t e ,  s h a l e ,  p h y l l i t e ,  s c h i s t s ,  marble,  c a l c -  

s i l i c a t e s ,  t a c t i t e ,  and h o r n s f e l s .  The metasediments  e x h i b i t  remnant bedding 

and f i n e  l amina t ions .  The fo rmat ion  has  been i n t r u d e d  by t h e  f i n e  t o  c o a r s e  

g ra ined  q u a r t z  monzonite Sy lvan ia  P l u t o n ,  which h a s  been  d a t e d  a t  149 t 6 ,  

153 t 5,  and 155 t 6 m i l l i o n  y e a r s  (Albers ,  S t e w a r t ,  1972) .  The q u a r t z  monzonite 

g rades  i r r e g u l a r l y  i n t o  q u a r t z  d i o r i t e  and i s  e x t e n s i v e l y  c h l o r i t i z e d .  Some of 

the  Wyman o u t c r o p s  a r e  roof  penden ts  i n c l u d e d  w i t h i n  t h e  outcropping Sy lvan ia  

p lu ton .  I n  o t h e r  a r e a s ,  t h e  fo rmat ion  h a s  been f a u l t e d  a g a i n s t  T e r t i a r y  igneous  

rocks .  At most exposures  a l o n g  t h e  c o n t a c t ,  t h e  l imy members of t h e  Wyman have 

been metamorphosed t o  a g a r n e t - e p i d o t e  r i c h  t a c t i t e .  A t  t h e  Pinon Claims t h e  

t a c t i t e  was s l i g h t l y  magnet ic .  The Wyman and t h e  p l u t o n  have bo th  been i n t r u d e d  

by massive  q u a r t z  v e i n s  which g rade  i n t o  p e g m a t i t e  d i k e s ,  and a p l i t i c  and m a f i c  

d i k e s  which appear  t o  f o l l o w  t h e  s t r u c t u r e  r e l a t e d  t o  t h e  east-west  f a u l t  zones .  

S e r i c i t e  was observed a long  f a u l t  s u r f a c e s  and i n  t h e  r o c k s  a d j a c e n t  t o  t h e  d i k e s  

and v e i n s .  Over lying t h e  p l u t o n  and Wyman a r e  remnant p a t c h e s  of T e r t i a r y -  

Quar ternary b a s a l t  f lows (many of which b e a r  p e t r o g l y p h s  l e f t  by e a r l y  i n h a b i t a n t s  

of t h e  r e g i o n )  and a i r  f a l l ,  non-welded and welded a s h  f l o w  t u f f s  of the  Ammonia 

Tanks member of t h e  T e r t i a r y  Timber blountain T u f f .  

F a u l t i n g  throughout  t h e  d i s t r i c t  f o l l o w s  a d i s t i n c t  eas t -west  t rend,  which 

appears  t o  b e  a s s o c i a t e d  a l o n g  t h e  s o u t h  end o f  what h a s  been desc r ibed  by A l b e r s  

(1967) as t h e  S i l v e r  Peak-Palmetto-blontezuma O r o f l e x .  The f a u l t  zone b r e c c i a  i s  
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cemented p r i m a r i l y  wi th  hydro thermal  q u a r t z  and c a l c i t e ,  and t h e  b r e c c i a  and q u a r t z  

v e i n s  are coa ted  w i t h  two o r  more i n f u s i o n s  of l a t e  s t a g e  s i l i c a  f lood ing .  Prominent  

f a u l t i n g  a l s o  occurs  a long  t h e  bedding p lanes  i n  t h e  Wyman Formation.  Ps i lomelane  

and j a r o s i t e  were observed a l o n g  f r a c t u r e s  i n  t h e  c o u n t r y  rock and c o a t i n g  v e i n  

m a t e r i a l .  The Sy lvan ia  P l u t o n  is  h i g h l y  f r a c t u r e d  w i t h  prominent eas t -west  

j o i n t i n g  which appears  t o  a c t  a s  s t r u c t u r a l  c o n t r o l s  on t h e  ore-bear ing q u a r t z  and 

c a l c i t e  v e i n s .  The f i n e - s t r i n g e r  q u a r t z  v e i n s  c u t t i n g  t h e  metasediments s u g g e s t s  

stockwork v e i n i n g .  

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 :  o c c u r s  mainly  a s  a r g e n t i f e r o u s  and a u r i f e r o u s  

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

c u t  bo th  t h e  metasediments and t h e  p l u t o n .  Much of t h e  observed s u l f i d e s  were o x i d i z e d  

and a l t e r e d  t o  secondary s u p e r g e n c  m i n e r a l s .  The q u a r t z  v e i n s  are massive,  l o c a l l y  

crushed and b r e c c i a t e d ,  and cemented w i t h  s i l i c a .  At s e v e r a l  p r o p e r t i e s  t h e  

q u a r t z  v e i n s  c a r r i e d  c r y s t a l l i n e  c a l c i t e ,  and a t  t h e  S i d e  H i l l  C l a i m s  b a r i t e  was 

noted.  A t  t h e  Big Blossom Mine, f e r b e r i t e - h e u b n e r i t e  (? )  was observed i n  c l o t s  i n  

t h e  q u a r t z  v e i n s  a s s o c i a t e d  w i t h  o x i d i z e d  s u l f i d e s .  Minor m i n e r a l i z a t i o n  a l s o  

occurs  w i t h i n  t h e  metamorphic h a l o  a l o n g  t h e  c o n t a c t  between t h e  i n t r u s i v e  and 

metasediments.  S c h e e l i t e  h a s  been r e p o r t e d  as f i n e l y  d i s semina ted  g r a i n s  w i t h i n  

the  t a c t i t e  zones.  
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TONOPAH DISTRICT 

The Tonopah mining d i s t r i c t  is  c e n t e r e d  on t h e  town of Tonopah, i n  T2,3N, 

R42,43E, Nye and Esmeralda C o u n t i e s .  The main p r o d u c t i v e  p a r t  of t h e  d i s t r i c t  

is l o c a t e d  i n  Nye County,  j u s t  o u t s i d e  t h e  Esmeralda Resource Area ( i n  S35,36, 

T3N,R42E). The workings i n  t h e  d i s t r i c t  c o n s i s t  of  many thousands o f  me te r s  o f  

underground d r i f t s  and c r o s s c u t s ,  w i t h  v e r t i c a l  s h a f t s  t o  t h e  s u r f a c e ,  Bonham 

and G a r s i d e  (1979, f i g .  73) show t h e  l o c a t i o n  o f  t h e  p r i n c i p a l  s h a f t s .  

The d i s t r i c t  was d i s c o v e r e d  by J i m  B u t l e r  i n  1900,  and was worked by 

l e s s e e s  i n  t h e  f i r s t  few y e a r s .  Tonopah had s t e a d y  p r o d u c t i o n  u n t i l  1930, and 

s p o r a d i c  p roduc t ion  u n t i l  t h e  l a t e  1 9 4 0 ' s .  T h e r e  h a s  been no recorded  p r o d u c t i o n  

s i n c e  1961. Hughes Tool  Co. (Summa Corp. )  purchased mining c la ims  t h a t  comprise 

a s u b s t a n t i a l  p a r t  of  t h e  d i s t r i c t  i n  1969.  l ious ton I n t e r n a t i o n a l  Ff inera ls  Co. 

purchased t h e s e  i n  1977,  and h a s  done c o n s i d e r a b l e  e x p l o r a t i o n  d r i l l i n g ,  under- 

ground sampl ing,  and mapping i n  t h e  d i s t r i c t  i n  t h e  s e a r c h  f o r  new o r e  bod ies  

o r  e x t e n s i o n s  of  ones  p r e v i o u s l y  mined. No commercial  d i s c o v e r i e s  have been 

announced to  d a t e .  Cordex E x p l o r a t i o n  Co. d r i l l e d  low-grade d i s semina ted  gold- 

s i l v e r  m i n e r a l i z a t i o n  a t  t h e  Three  H i l l s  p r o p e r t y  2.5 km wes t  of Tonopah i n  t h e  

l a t e  1970's .  The company h a s  n o t  announced a d i s c o v e r y ,  and t h e  p r o p e r t y  was 

i n a c t i v e  i n  1982. 

The Tonopah d i s t r i c t  h a s  produced 57,890 kg (1,861,200 t r o y  oz)  gold  and 

5,416,878 kg (174,152,628 t r o y  oz )  s i l v e r  from e p i t h e r m a l  bonanza precious-metal  

v e i n s  i n  v o l c a n i c  h o s t  r o c k s .  The geo logy  and o r e  d e p o s i t s  of t h e  d i s t r i c t  have 

been d e s c r i b e d  by numerous workers ;  t h e s e  s t u d i e s  a r e  c i t e d  i n  Bonham and 

Gars ide  (1979). The underground geo logy  is d e s c r i b e d  i n  d e t a i l  by Nolan (1935).  

The most r e c e n t  work i n  t h e  d i s t r i c t  w a s  done by Fahley (1981). 

The o r e  i n  t h e  Tonopah d i s t r i c t  o c c u r s  i n  v e i n s  which c u t  T e r t i a r y  v o l c a n i c  

rocks  rang ing  i n  compos i t ion  from d a c i t e  t o  r h y o l i t e .  The v e i n s  a r e  composed 

l a r g e l y  o f  q u a r t z  b u t  a l s o  c o n t a i n  v a r y i n g  amounts of  K-mica, a d u l a r i a ,  p y r i t e ,  

and r h o d o c h r o s i t e .  
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High-grade, primary m e t a l l i z a t i o n  i n  t h e  v e i n s  c o n s i s t s  o f  a r g e n t i t e ,  poly- 

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

vo lcan ic  rocks  a d j a c e n t  t o  t h e  v e i n s  a r e  a l t e r e d  t o  q u a r t z ,  K-mica, and a d u l a r i a .  

T h i s  zone of  p o t a s s i u m - s i l i c a t e  a l t e r a t i o n  g r a d e s  outward i n t o  a n  i n t e r m e d i a t e  

a r g i l l i c  zone c o n s i s t i n g  o f  k a o l i n i t e ,  h a l l o y s i t e ,  K-mica, and montmor i l lon i t e  

which i n  t u r n  g r a d e s  outward i n t o  p r o p y l i t i z e d  r o c k s .  

The o r e  b o d i e s  i n  t h e  Tonopah d i s t r i c t  o c c u r  i n  a  zone approximate ly  200 m 

t h i c k ,  which is e l o n g a t e d  i n  a n  east-west d i r e c t i o n .  T h i s  zone r e a c h e s  i t s  

h i g h e s t  a l t i t u d e  i n  t h e  c e n t r a l  p a r t  of  t h e  d i s t r i c t ,  which is t h e  o n l y  p l a c e  

t h a t  o r e  b o d i e s  a r e  exposed a t  t h e  s u r f a c e .  The zone is c o n t r o l l e d  by s e v e r a l  

s e t s  of  pre-ore  f a u l t s ,  which a r e  bo th  h i g h  and low a n g l e .  The exposed o r e  

bodies a r e  o x i d i z e d  t o  a n  a v e r a g e  d e p t h  of  a b o u t  30 m ,  a l t h o u g h  some deeper  

o x i d a t i o n  o c c u r s  l o c a l l y  a l o n g  f a u l t s ,  which c u t  t h e  o r e .  Supergene enrichment 

was no t  a  s i g n i f i c a n t  f a c t o r  i n  t h e  Tonopah d i s t r i c t .  S i l v e r - g o l d  r a t i o s  i n  

oxidized o r e  were e s s e n t i a l l y  t h e  same a s  t h o s e  i n  unox id ized  o r e ,  which 

i n d i c a t e s  t h a t  r e l a t i v e l y  l i t t l e  supergene m i g r a t i o n  of  s i l v e r  o r  go ld  occurred.  

Most of t h e  s i l v e r  i n  t h e  o x i d i z e d  o r e  occur red  as s i l v e r  h a l o i d s .  

The 'age of  t h e  bonanza s i l v e r - g o l d  m i n e r a l i z a t i o n  d e s c r i b e d  above is w e l l  

de f ined  by K-Ar age  d a t i n g  o f  p re -  and pos t -o re  r & k s . a n d  hydrothermal  v e i n  

minera l s  (Bonham and G a r s i d e ,  1979,  p .  111-112) a s  18-19 m.y. 

I n  a d d i t i o n  t o  t h e  s i l v e r - g o l d  d e p o s i t s  d e s c r i b e d  above,  younger low-grade 

g o l d - s i l v e r  m i n e r a l i z a t i o n  a n d  hydrothermal  a l t e r a t i o n  o c c u r  i n  i n t r u s i v e  

r h y o l i t e  (Oddie R h y o l i t e )  and  t u f f a c e o u s  sed iments  ( S i e b e r t  Format ion) .  These 

minera l i zed  u n i t s  a r e  younger  than  t h e  main-s tage  Tonopah m i n e r a l i z a t i o n .  

Very l i t t l e  o r e  h a s  been  produced t o  d a t e  i n  t h e  d i s t r i c t  from rocks  

minera l i zed  i n  t h i s  l a t e r  p e r i o d  of  hydrothermal  a c t i v i t y .  G e n e r a l l y ,  t h e  

m i n e r a l i z a t i o n  i s  d i s t i n c t l y  lower  g r a d e  than i n  t h e  e a r l i e r  phase  and h a s  a  

h i g h e r  g o l d l s i l v e r  r a t i o .  M i n e r a l i z e d  v e i n s  o f  t h i s  l a t e r  pe r iod  occur  on 
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Mount Oddie and Arara t  Mountain. Disseminated,  low-grade, g o l d - s f l v e r  mineral-  

i z a t i o n  a l s o  occurs  i n  s i l i c i f i e d ,  tuEfaceous  s e d i m e n t s  o f  t h e  S i e b e r t  Formation 

and Oddie Rhyol i t e  of t h e  Three  H i l l s  p r o p e r t y  1 km nor thwes t  of S t e b e r t  

Mountain. 

Because u n a l t e r e d  r o c k s  o f  t h e  Brougher R h y o l i t e  unconformably o v e r l i e  

hydrothermal ly  a l t e r e d  r o c k s  o f  t h e  S i e b e r t  Formation,  t h e  age  o f  t h e  Brougher 

Rhyol i t e  p l a c e s  a lower l i m i t  on t h i s  l a t e r  p e r i o d  of m i n e r a l i z a t i o n  i n  t h e  

Tonopah d i s t r i c t .  The Brougher R h y o l i t e  i n  t h e  Tonopnh d i s t r i c t  h a s  K-Ar a g e s  

of 1 6 . 1  and 16.3 m.y. The a v a i l a b l e  ev idence  i n d i c a t e s  t h a t  t h i s  second per iod  

of m i n e r a l i z a t i o n  i n  t h e  Tonopah d i s t r i c t  is t h e  same a g e  as t h e  m i n e r a l i z a t i o n  

i n  the  nearby Divide  d i s t r i c t  and i s  probably  g e n e t i c a l l y  r e l a t e d  t o  i t ,  a s  

a d u l a r i a  and a d u l a r i z e d w h o l e r o c k  from m i n e r a l i z e d  l o d e s  i n  t h e  Div ide  d i s t r i c t  

were d a t e d  by t h e  K-Ar method a t  1 6 . 3  and 16.4 m.y. 

Anomalous Au, Ag, A s ,  Sb, Zn, Ba, Mn and o t h e r  metals a r e  r e p o r t e d  from 

vein  and w a l l r o c k  samples i n  t h e  Tonopah d i s t r i c t .  The d e t a i l s  o f  t h e  geochemical 

anomalies a r e  r e p o r t e d  i n  Bonham and G a r s i d e  (1982). 

Olson (1964, p. 188) r e p o r t s  a c l a y  d e p o s i t  i n  t h e  T e r t i a r y  S i e b e r t  

Format ion 'a  few k i l o m e t e r s  n o r t h w e s t  of Tonopah. Also,  t h e  Tonopah Summit 

Members o f  t h e  F r a c t i o n  Tuf f  is e x t e n s i v e l y  a l t e r k d  t o  z e o l i t e  m i n e r a l s  

(predominantly mordeni te)  o v e r  a c o n s i d e r a b l e  a r e a  s o u t h  o f  Tonopah (Papke, 1973; 

Bonham and Gars ide ,  1979, p.  50). 
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TULE CANYON - DISTRICT 

The Tule  Canyon mining d i s t r i c t  h a s ,  a t  t i m e s ,  been c a l l e d  a  s u b - d i s t r i c t  

of t h e  Lida mining d i s t r i c t ,  and a t  o t h e r s ,  a  s e p a r a t e  d i s t r i c t  unto  i t s e l f .  For 

a d m i n i s t r a t i v e  purposes,  t h e  C R I B  and f i e l d  s h e e t s  have been included i n  t h e  Lida 

f i l e ,  but  a  s e p a r a t e  r e p o r t  is  submi t t ed  f o r  T u l e  Canyon. 

The Tule  Canyon mining d i s t r i c t  is  l o c a t e d  i n  T u l e  Canyon i n  T7S, R40E, 

a d j a c e n t  t o  and n o r t h  of t h e  Cal i fornia-Nevada s t a t e  l i n e  i n  t h e  southwest p a r t  

of Esmeralda County, Nevada. Access t o  t h e  d i s t r i c t  i s f r o m  the  s o u t h  by way of  

Death Val ley,  C a l i f o r n i a ,  o r  O r i e n t a l  Wash; from t h e  e a s t  by way of d i r t  r o a d s  

from Nevada Highway 3 ;  o r  f rom t h e  n o r t h  over  j e e p  t r a i l s  through MaGruder Mountain 

o r  Pidgeon Spr ings .  During t h e  wet season  t h e  r o a d s  a r e  impassable and t h e  canyon 

becomes a sha l low f r e e  f l o w i n g  r i v e r .  

According t o  Vanderburg (1936) p l a c e r  go ld  was d i scovered  i n  1876, a l t h o u g h  

i t  h a s  been r e p o r t e d  t h e  p l a c e r s  were worked by Mexicans around 1848 when Nevada 

was s t i l l  p a r t  of Mexico. Chinese  workers  were imported i n  1876 t o  work t h e  p l a c e r s  

i n  t h e  nor the rn  p a r t  of t h e  canyon, Due t o  t h e  s c a r c i t y  o f  water  d u r i n g  most o f  

t h e  y e a r  p l a c e r  mining w a s  worked by hand methods', The n e x t  recorded p e r i o d  o f  

a c t i v i t y  occurred i n  t h e  1930 ' s  when i n d i v i d u a l s  and small companies were r e p o r t e d  

t o  be exp lor ing  t h e  economics and l o g i s t i c s  of f u t u r e  p l a c e r  gold o p e r a t i o n s  

i n  t h e  canyon. Minor l o d e  o p e r a t i o n s  were no ted  a l o n g  t h e  e a s t  and west  s i d e s  

of t h e  canyon, and t h e  s o u t h e r n  p a r t  o f  t h e  canyon h a s  been e x t e n s i v e l y  e x p l o r e d ,  

but  no product ion has  been r e p o r t e d  from t h e s e  workings.  

The d i s t r i c t  i s  s i t u a t e d  i n  a n o r t h - t r e n d i n g ,  dog-leg canyon which c u t s  

through t h e  J u r a s s i c  S y l v a n i a  P l u t o n .  The q u a r t z  monzonite p lu ton  is h i g h l y  

weathered and f r a c t u r e d ,  and i s  c u t  w i t h  massive q u a r t z  v e i n s  and a l a s k i t e  d i k e s  

running p a r a l l e l  t o  f a u l t  and s h e a r  zones.  About midway through t h e  canyon is what 
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appears  t o  be a remnant r o o f  pendant o f  Precambrian Wyman Formation,  surrounded 

by i n t r u s i v e .  The t h i n l y  bedded, s i l i c i o u s ,  metasediments  of t h e  Wyman a r e  t i l t e d  

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

Along t h e  c o n t a c t  a u r e o l e  t h e  rocks  a r e  c h l o r i t i z e d  and c a r r y  g a l e n a  and t e t r a -  

h e d r i t e .  Remnants of Qua te rnary-Ter t i a ry  b a s a l t  £ lows c a p  t h e  surrounding r i d g e s  

and o v e r l i e  t h e  p l u t o n  n e a r  t h e  pendant (Albers ,  S t e w a r t ,  1972). 

P a s s i n g  through t h e  d i s t r i c t  a r e  a s e r i e s  of e a s t - w e s t  t r e n d i n g ,  h igh a n g l e  

f a u l t  zones,  t e n t a t i v e l y  marking t h e  s o u t h e r n  boundary o f  t h e  S i l v e r  Peak-Palmetto- 

Montezuma O r o f l e x  ( A l b e r s ,  1967).  Assoc ia ted  w i t h  t h e  f a u l t  zone a r e  abundant 

q u a r t z  v e i n s  and s t r i n g e r s  which l o c a l l y  c a r r y  s t r i n g e r s ,  pods, and c l o t s  of p y r i t e ,  

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 .  Some i r o n  o x i d e s  and supergene copper  

m i n e r a l s  a r e  p r e s e n t .  The f a u l t  b r e c c i a  and q u a r t z  v e i n s  a r e  coa ted  w i t h  s e v e r a l  

phases of l a t e  s t a g e  s i l i ca  f l o o d i n g .  Ex tens ive  s e r i c i t i z a t i o n  was noted throughout  

t h e  d i s t r i c t  a s s o c i a t e d  w i t h  t h e  s h e a r  zones and t h e  metamorphic a u r e o l e  alorig t h e  

igneous-sedimentary c o n t a c t .  
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WTNDYPNI DISTRICT 

The Windypah o r  F e s l e r  d i s t r i c t  is loca ted  in  t h e  souttiwestern S i lve r  Peak 

range j u s t  no r th  and south  of Oasis Divide and about s i x  mi les  no r theas t  Nevada- 

Ca l i fo rn i a  s t a t e  l i n e .  The d i s t r i c t  was discovered i n  t he  win ter  of 1903 by 

J.E. Fes l e r  (Spurr,  1906) and, according t o  ~ i n c d l n  (1923) a  l i t t l e  lead o r e  

conta in ing  gold and s i l v e r  was shipped from the  d i s t r i c t  i n  1908. The workings 

i n  the  d i s t r i c t  a r e  not  ex t ens ive ,  and show no evidence of r ecen t  work. No 

production records  a r e  a v a i l a b l e ;  apparent ly  Windypah product ion has  h i s t o r i c a l l y  

been repor ted  with t h a t  of t he  Palmetto d i s t r i c t .  

Mines and prospec ts  i n  the Windypah d i s t r i c t  occur  p a r t l y  i n  g r a n i t i c  rocks 

of the  Palmetto and Palmetto Wash p lu tons  and p a r t l y  i n  f l ank ing  lower Paleozoic 

hornfe ls ,  s l a t e ,  and marble, Four c l a s s e s  of ve ins  have been descr ibed by Spurr  

Q906 ) bu t  h i s  c l a s s i f i c a t i o n s  seem t o  more r e f l e c t  h o s t  rock than ve in  type. spur r ' s  

desc r ip t ion  of the d i s t r i c t  i n  U.S.G.S. P r o f e s s i o n a l  Paper 55 (1906) is ,  however, 

the b e s t  d e s c r i p t i o n  of t h i s  a rea .  

During the  examination i n  1982, t h ree  gene ra l  a r e a s  of minera l iza t ion  were 

noted, and a l l  t h r ee  a r e  b a s i c a l l y  r e l a t e d  t o  northwest t rending  d ikes  o r  shear  

zones which c u t  both g r a n i t e  and the  Paleozoic sediments.  I n  t he  northern p a r t  

of the d i s t r i c t ,  around t h e  Magpie and Gold Dust p rospec t s ,  ve in  quar tz  conta in ing  

p y r i t e  and presumably gold occurs  i n  a  ~ 6 0 ~ - 8 0 ~ ~  shea r  zone along the  margin of 

an a p l i t e  dike wi th in  the  g r a n i t i c  outcrop.  The d i k e  is exposed f o r  about 500 f e e t  

of width near the  Plagpie prospec t ,  and i t  is  laced  wi th  stockworks type qua r t z  

veins .  Both the  ve in  m a t e r i a l  and the  d ike  ore s t a i n e d  wi th  l imoni te ,  the a p l i t e  

i t s e l f  i s  l o c a l l y  s l f g h t l y  greenish  i n  co lor  d u e  t o  minor c h l o r i t t c  a l t e r a t i o n .  

To t h e  southwest of t h e  Gold Dust a r e a ,  i n  the low, r o l l i n g  11ills which 

f lank the main range, numerous s m a l l  prospect  c u r s  and p i t s  explore small skarn  
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zones which a r e  assoc ia ted  w i t h  a  s e r i e s  of mafic  d i k e  rocks.  The d ikes  t rend  

northwest,  and c u t  the o l d e r  g r a n i t i c  rocks a s  wel l  a s  smal l  pendants  of sediments .  

The skarn bodies a r e  l e n t i c u l a r  pods of s i l i c a t e d  rocks  con ta in ing  i r r e g u l a r  masses 

of white  quar tz ,  gossan c l o t s ,  and pa tches  of green copper s t a i n i n g .  A t  t h e  Copper 

Stack prospect ,  samples c o l l e c t e d  contained c l o t s  'of coarse-grained s c h e e l i t e .  

There is no record of t ungs t en  product ion from t h i s  d i s t r i c t ,  b u t  some of t h e  

more recent  explora t ion  a c t i v i t y  may have been f o r  t h i s  commodity. 

I n  the  southernost  p a r t  of t h e  d i s t r i c t ,  j u s t  sou th  of Oas is  Divide,  

prospects  both northwest and s o u t h e a s t  of t h e  road over  t he  pass  exp lo re  nor thwes t  

trending quar tz  ve ins  which c u t  metasediments of t h e  Cambrian Hark less  Formation. 

The ve in  exposed at sample s i t e  1264 is about  15 f e e e  wide, is  b r e c c i a t e d ,  and is  

s ta ined  wi th  copper-manganese-iron oxides .  Th i s  v e i n  p r o j e c t s  t o  t h e  northwest 

t o  t he  North S ta r  claim, which is near  t h e  o l d  F e s t l e r  d i scovery  a r e a .  There was 

no s ign  of recent  mining a c t i v i t y  i n  t h i s  p a r t  of t h e  d i s t r i c t ,  b u t  t he  camp a t  t h e  

North S t a r  i s  apparent ly  s e r v i n g  a s  a  weekend r e t r e a t  f o r  t he  c u r r e n t  s u r f a c e  

owners. An odd assortment  o f  cab ins ,  o l d  machinery, wind machines, s i g n s ,  b o t t l e s ,  

and a s so r t ed  c o l l e c t a b l e s  l i t t e r  the  c la im a r e a ,  .g iv ing  i t  a  Disneyland appearance. 
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