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Summary o f  Work Performed 
Mineral  Inven tory  Tonopah Resource Area, 
Cont rac t  #YA-553 CTl-1058 
U.S. Bureau o f  Land Management 

Work was completed on t h e  Tonopah Resource Area Mineral  Resource  
Inven tory  i n  two complementary s t a g e s .  F i r s t ,  s e a r c h  o f  t h e  l i t e r a t u r e  was 
made, and d a t a  on minera l  o c c u r r e n c e s  w i t h i n  t h e  p r o j e c t  area were 
compiled on s h o r t  form Nevada MRDS (Mineral  Resource Data S e t )  forms. A l l  
o f  t h e  in format 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 t h e n  
pre,pared f o r  each mining d i s t r i c t ,  which i n c l u d e d  t h e  MRDS forms, n o t e s  on 
mining claims, and p e r t i n e n t  r e f e r e n c e s .  T h i s  material p rov ided  t h e  b a s i s  
f o r  p lann ing  t h e  second s t a g e  o f  t h e  i n v e n t o r y ,  t h e  f i e l d  examina t ions .  

During t h e  f i e l d  s t a g e  o f  t h e  p r o j e c t ,  mining d i s t r i c t s  w i t h i n  t h e  
r e s o u r c e  area were 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. 
Impor tan t  p r o p e r t i e s  as well as o u t l y i n g  p r o s p e c t s  were exanined and  
d e s c r i b e d  i n  o r d e r  t o  p r o v i d e  more complete  and a c c u r a t e  i n f o r m a t i o n  on 
t h e  o c c u r r e n c e s  beyond t h a t  p rov ided  i n  t h e  l i t e r a t u r e .  During t h e  
examina t ion ,  emphasis was p l a c e d  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  
minera l  occur rences  and on n o t i n g  c u r r e n t  a c t i v i t y .  

Photos  were taken  i n  e a c h  area t o  document a c t i v i t y ,  t y p e  o f  mine 
workings,  and g e o l o g i c  r e l a t i o n s h i p s .  I n  a d d i t i o n ,  samples  showing t y p i c a l  
m i n e r a l i z a t i o n  were c o l l e c t e d  from most o f  t h e  v i s i t e d  pro,pert ies.  A l l  o f  
t h e  samples  were high-graded and  u s u a l l y  t a k e n  froin dumps, o r e  p i l e s ,  or 
o u t c r o p s  . 

The samples were p r e p a r e d  f o r  a n a l y s i s  by t h e  Nevada A n a l y t i c a l  
Lclboratory, UNR, Reno, and a n a l y z e d  f o r  3 1  e le tnen t s  ( s e m i - q u a n t i t a t i v e  
s p e c t r o g r a p h i c  t echn ique)  by t h e  Branch o f  E x p l o r a t i o n  Geochemistry,  U.S. 
Geo log ica l  Survey, Denver, Colorado. The a n a l y t i c a l  work was done th rough  
a c o o p e r a t i v e  agreement between t h e  Branch o f  E x p l o r a t i o n  Geochemistry and  
t h e  Nevada Bureau o f  Mines and  Geology. 

The in format ion  c o l l e c t e d  d u r i n g  t h e  c o u r s e  o f  t h e  Tonopah 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  report i n  t h e  fo l lowing  form: 

1 )  Summary r e p o r t  o r g a n i z e d  b y  mining d i s t r i c t :  i n c l u d e s  l o c a t i o n ,  
h i s t o r y ,  f i e l d  o b s e r v a t i o n s ,  and  c u r r e n t  mining s t a t u s  o f  e a c h  
d i s t r i c t .  A list of  selected r e f e r e n c e s  f o l l o w s  e a c h  i n d i v i d u a l  
d i s t r i c t  write-up. Sample d e s c r i p t i o n  s h e e t s  and  r e s u l t s  o f  
geochemical  a n a l y s i s  are i n c l u d e d  i n  t h e  appendix o f  t h e  re,port. 

2)  Mining District f o l i o s :  

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



b) MRDS forms containing location and brief description of mine 
properties a s  gathered from l i t e ra tu re  sources and f i e l d  
informa tion. 

c )  Slides of properties and sample s i t e s .  

a )  Planimetric maps, 30' ser ies ,  showing location of mining 
 district,^, and sample locations. 

b) USGS 7 1/2 '  and 15' topographic maps showing sample locations 
and prospect names. 

In addition to  th i s  information, topographic f i e l d  sheets and f i e ld  
notes a re  on f i l e  a t  the Nevada Bureau of Mines and Geology. ALSO, s p l i t s  
of a l l  the samples taken a s  well a s  selected hand specimens have been 
retained a t  the Nevada Bureau of Mines and Geology. This material may be 
useful for  additional s tudies  i n  selected areas. 

I n  reporting on th i s  project,  no attempt has been made to  compile 
detailed geologic information on the d i s t r i c t s .  Since t h i s  project was a 
mineral inventory, our e f f o r t s  were confined to acquiring new information 
on prospects, and no time was available to  col lect  new regional geologic 
data. Local or regional geologic interpretations were derived from 
published geologic .maps or  other ,pertinent 1 i terature sources. 

The l i te ra ture  search and compilation of MRDS data for  t h i s  project 
was done mainly by Daphne D. LaPointe. Field work was carried out by 
J. Quade, and J. V. Tingley during the summer and f a l l  of 1985 and the 
spring and summer of 1986. Work on the few mining d i s t r i c t s  located on the 
boundaries of the Tonopah resource area was done a s  par t  of e a r l i e r  
resource area studies. Reports pre,pared for these s tudies  have been 
updated and included i n  t h i s  report. 
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rjT~e Urowl~ead dis tx  ict j s Ioi?at& On the north end of the Iteveille Rangc, 
iixandiately north of the Reveille mining district in Tomship La: North, Ranges 
51-1/2 a ~ d  52 Easts, Nye Cornrity, 

H I  S9QY;tY 

The district was form& about 1.919 and the two ma:joac ccmpan.ies in the di.strict 
were ineo:r:pcarated in .khat year ( ~ i n c o 1 . n ~  1.923) . T'l-~e di.stl:ict was most active 
in the e a r l y  19209s as ten  ccmpani.es were organized for work in khe d:i.strict 
during 1919-,1.922 (Kral, L951), ~leinl~ax~pl and Zioray (1984) crexlit fnhe 
district with about $13,000 i n  prduction for the years 1920--.1.932 and 1939. 
According to Ieleirfi~m~pl. and Zi.ony (1.984) , the distr i.ct wa.s f i r s t  named the 
Needles distric.k, al."cslsuugh sxo us~xLd 06 this n<mIc ct>ntin~aes today, T'here was no 
ailtivit~r notd in the distpriet  when it was visitie3 in the f a l l  of 1.985, 

GFQLC;IC IC S ETTP NG 

The distrjbct i s  t~nilerlairn fly Tertiary volcanic uock;s whir91 a re  cmp1.exly 
Eatlltec3. M s t  o i  the {nines and prostects of the district are canfincd t o  a 
narrow, north-. treading zone of dl tered wel.dtx1 tuff and iratrusive r h y d a c i t e ,  
I n  t h i s  zone, al kercd Miocc?nc$ welc2kd tuffs form the I I P ~ X . ? ~  plate ol a thrust 
shcet that oveuiies a "chick Oligocene weld& t,uf f u n i t ,  29&e O t  igocene u n i t ,  
the Monotony Tuff, is interpreted ts he an intracaldera unit within a 
fault-disrupt& ~ . ? L o c ~  OF a large cal.dexa (Ekrerx, F2cPgerrs, and Dixon, 19'73) , 
~lne Arrowheard district:  is on tho lvestarrr margj n of t h i s  caldera feature, 
Rleinhtm~pZ and X i  ony (1984) noted a7 t e r d  Paleozoic rocks to he p ~ e s e n t  on the 
d i m  of the Arrowhead shaft and st~ggeste2 that the shaft may have penetrated 
the t h r u s t  f a u l t  ard entered the urlderlyirxg Paleozoic roclas, A pzreferrclld 
a l t e r n a t i v e  is that the al tercd sedkncnkary rocks er~courrter~d in the deep 
w r k i n y s  represea-at Inlocks oE Paleozoic rock within? a magabreccia reldted l o  
the rim of the inferred caldera, 

ORE DEPOSITS 

The two main ilaines of irhe district: were the Arrowhead ard the Ak-ro.rp;rk~cad 
Extension, located rror.tliwes"u: and sou.kheast of the o1.d town of Arrowhead, Both 
dep~sits are within p ropy l i t i zd ,  silicif id wel.d~x2 "cuf .F: that clonta in 
dissminate3 pyrite, At the Arrohrhead Mine, s i l v e r  mineralization oecurrc~3 i n  
two o r e  shoots that formaii along a vein cutting the altered rocks, vein 
rnateri.al present on the mine drzrny, contains calcite and minor amounts of an 
{ n n i d e n t i f i d  gray strlfi.de al.ong with pyrite, 

??heze has been no activity i n  this d i s t r i c t  for scme time, and no a c t i v i t y  was 
not& irr 1985. 

TWO ore stm~ples, one taken from each of the major mine dumps in the district, 
reported silver values of 0,7 and 20 ppm, gold values of ni2. and 8 , l  ppn, 
arsenic 200 3rd 980 pp, and aratimony $35 and $5 pkm, Bariwi tes m&erately 



anomalous i n  bo th  samples  and base  metal c o n t e n t s  were  v e r y  low. 
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ATHENS DISTRICT 

LOCATION 

The Athens 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 c t o l u s  H i l l s ,  w e s t e r n  Nye 
County. The d i s t r i c t  i n c l u d e s  t h e  o l d  camps o f  Athens and  P a c t o l u s  and  
e x t e n d s  from t h e  Nye-Mineral County l i n e  n o r t h  f o r  10 miles a l o n g  t h e  P a c t o l u s  
H i l l s .  The mines o f  t h e  d i s t r i c t  are grouped i n  two g e n e r a l  areas, one around 
t h e  Warr io r  Mine i n  t h e  s o u t h e r n  p a r t  oE Township 9 North,  Range 37 E a s t ,  and 
a n o t h e r  around P a c t o l u s  camp i n  t h e  n o r t h e r n  p a r t  o f  t h a t  township  and  t h e  
s o u t h e r n  p o r t i o n  o f  Township 1 0  North ,  Range 37 E a s t .  

According t o  Kral (1951) t h e  earl iest  work i n  t h e  d i s t r i c t  was done a t  
P a c t o l u s  where high-grade g o l d  ore was d i s c o v e r e d  a b o u t  1903. A c t i v i t y  i n  
t h i s  a r e a  con t inued  o n l y  t o  a b o u t  1907, The Warrior p r o p e r t 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 ,  was d i s c o v e r e d  i n  a b o u t  1912 and some work was done 
t h e r e  i n  1915. Most of  t h e  a c t i v i t y  a t  t h e  Warr io r  p r o p e r t y ,  however, was 
d u r i n g  t h e  p e r i o d  1934-1946 when o r e  shipments  were made t o  t h e  Dayton 
Conso l ida ted  custom m i l l  a t  S i l v e r  C i t y  ( ~ r a l ,  1951) .  T o t a l  r ecorded  
p roduc t ion  from t h e  d i s t r i c t  is $71,635 (Kleinhampl and Ziony, 1984) .  

There h a s  been c o n s i d e r a b l e  e x p l o r a t i o n  i n  t h i s  d i s t r i c t  i n  t h e  past few 
years .  Arnoung o t h e r s ,  Utah I n t e r n a t i o n a l  worked i n  t h e  P a c t o l u s  area i n  t h e  
mid-1970's and Cominco American was d r i l l i n g  t h e r e  i n  e a r l y  1986. Other  
companies were a c t i v e  i n  t h e  Warr ior  Mine area i n  1986, and  r e c e n t  claim 
s t a k i n g  was i n  ev idence  t h e r e .  

GEOLOGIC SETTING 

Triassic l i m e s t o n e  o f  t h e  Luning Formation and  Mesozoic g r a n i t i c  c r o p  o u t  i n  
t h e  area s o u t h  o f  t h e  Warr ior  Mine i n  t h e  s o u t h e r n  edge o f  t h e  d i s t r i c t .  The 
Luning Formation h a s  been c o n t a c t  metamorphosed n e a r  t h e  g r a n i t e - c o n t a c t s .  
These o l d e r  r o c k s  are f a u l t e d  a g a i n s t  and unconformably l apped  by T e r t i a r y  
v o l c a n i c  r o c k s  on t h e  n o r t h  ( ~ l e i n h a m p l  and  Ziony, 1984).  The T e r i t a r y  
v o l c a n i c  r o c k s  c o n s i s t  o f  s i l i c i c  welded t u f f s ,  a n d e s i t i c  t o  b a s a l t i c  l a v a s ,  
and some l a c u s t r i n e  de,oosits. 

S t e e p  normal f a u l t s  t r e n d i n g  n o r t h w e s t  t o  nor th-nor thwest  c u t  a11 o f  t h e  u n i t s  
p r e s e n t  i n  t h e  d i s t r i c t ,  b u t  are more f r e q u e n t  i n  t h e  welded t u f f  and  o l d e r  
rocks .  

ORE DEPOSITS 

Mine workings  a t  t h e  Warr ior  Mine e x p l o r e  a nor thwest- t rending s h e a r  zone t h a t  
c u t s  b leached  welded t u f f .  Samples o f  v e i n  m a t e r i a l  from t h e  mine dump were 
h i g h l y  o x i d i z e d ,  b u t  were r e p o r t e d  to c o n t a i n  v i s i b l e  f l e c k s  o f  g a l e n a  
(Kleinhampl and  Ziony, 1984) .  To t h e  s o u t h  o f  t h e  Warrior Mine, workings  
r e p o r t e d l y  f o r  bo th  g o l d  and  mercury were developed i n  t h e  same welded t u f f  
u n i t  as a t  t h e  Warr ior .  These workings are a l o n g  s i l i c i f i e d  s h e a r  zones  which 
c u t  a r g i l l i c a l y  a l t e r e d  welded t u f f .  Stockworks q u a r t z  v e i n s  are exposed 
a l o n g  t h e  zones  a l o n g  w i t h  some q u a r t z - s u l f i d e  b r e c c i a .  

Athens District-1 



A t  Pac to lus ,  gold-bearing q u a r t z  ve ins  occupy nor theas t - t rending  shea r  zones 
i n  a r g i l l i z e d ,  s i l i c i f i e d  r h y o l i t i c  welded t u f f .  Gougy s h e a r  zones con ta in  
l i m o n i t i c  pa tches  and seams and q u a r t z  ve ins .  The v e i n s  commonly a r e  
p a r a l l e l ,  a r e  up t o  two f e e t  t h i c k ,  and d i s p l a y  open c e n t e r s  and combyt banded 
q u a r t z  (Kleinhampl and Ziony, 1984).  Other than l i non i t e - s t a ined  qua r t z ,  no 
o t h e r  minerals  were noted. Gold r epor t ed ly  occurs  as f r e e  go ld  i n  t hese  
depos i t s .  

GEOCHEMICAL RELATIONSHIPS 

Samples taken a t  Pac to lus ,  i n  t h e  northern p a r t  of t h e  d i s t r i c t ,  contained low 
t o  moderate s i l v e r  va lues ,  no d e t e c t a b l e  gold ,  and high a r s e n i c  and antimony. 
Samples from the  Warrior Mine a r e a ,  t o  t h e  sou th ,  conta ined  only  t r a c e  s i l v e r ,  
no gold ,  no antimony, and ve ry  low t o  moderate a r s e n i c .  Base metal va lues  
were very low i n  both a r e a s .  
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BARCELONA DISTRICT 

LOCATION 

The Barcelona mining d i s t r i c t  is l o c a t e d  high i n  t h e  c e n t r a l  Toquirna Range, 
a b o u t  6 m i l e s  nor thwest  o f  t h e  town of  Belmont, Nye County. The d i s t r i c t  l ies 
on t h e  s o u t h e a s t e r n  s i d e  o f  Shoshone Nountain a n d  i n c l u d e s  t h e  area a t  t h e  
head o f  S i l v e r  Creek, a l l  o f  Antone Canyon, and  e x t e n d s  east to i n c l u d e  t h e  
Corcoran Canyon area. The major workings on S i l v e r  Creek are w i t h i n  t h e  
n o r t h e a s t e r n  part of  Township 9 North,  Range 4 4  E a s t  and t h e  nor thwes te rn  part 
o f  Township 9 North,  Range 4 5  Eas t .  Antone Canyon e x t e n d s  i n t o  t h e  s o u t h e r n  
p a r t  o f  Township 10 North,  Range 45  E a s t  and t h e  Corcoran Canyon p r o s p e c t  is 
i n  Township 1 0  North,  Range 46 East. 

HISTORY 

According to Thompson and  West (1881) ,  t h e  f i r s t  s i l v e r  d i s c o v e r i e s  a t  
Barcelona were made i n  1867 by Bnanuel San Pedro.  San Pedro l e d  a pros,necting 
p a r t y  i n t o  t h e  area, e s t a b l i s h e d  a base camp a t  Span ish  S p r i n g s  i n  t h e  
s o u t h e r n  Toquima Range, and e x p l o r e d  t h e  su r rounding  area f o r  g o l d  and s i l v e r .  
T h i s  g r o u p  developed t h e  Ekircelona, South Barcelona,  and L i g u i r a  s i l v e r  mines 
and,  i n  two s e a s o n s  o f  work, mined a b o u t  $60,000 from t h e  d e , p s i t s  (Kleinhampl 
and Ziony, 1984) .  The mines were f i r s t  i n c l u d e d  i n  t h e  P h i l a d e l p h i a  (Belmont) 
d i s t r i c t  b u t t  i n  1875, t h e  separate Span ish  B e l t  d i s t r i c t  was formed (Thompson 
and West, 1881) .  The town o f  Barcelona was s t a r t e d  i n  1876 b u t  t h e  mines 
ceased  work and  t h e  town was d e s e r t e d  by 1877. Some work a g a i n  s t a r t e d  i n  
1879 on t h e  Barcelona and  a d j a c e n t  mines and c o n t i n u e d  a t  least u n t i l  1889 
(Kleinhampl and  Ziony, 1984) .  The d i s t r i c t  is now commonly r e f e r r e d  t o  as 
Barcelona r a t h e r  t h a n  Span ish  B e l t  and,  a g a i n ,  is sometimes i n c l u d e d  i n  t h e  
Belrnont d i s t r i c t .  

Mercury was re,ported to b e  p r e s e n t  i n  mines a t  Span ish  B e l t  i n  1876 
( W h i t e h i l l ,  1 8 7 7 ) ,  b u t  no p r o d u c t i o n  is r e p o r t e d  from t h i s  e a r l y  d i s c o v e r y .  
The Flower mercury mine i n  Antone Canyon was d i s c o v e r e d  i n  1908 and t h e  Van 
N e s s  mercury mine, west o f  t h e  Barcelona Mine was d i s c o v e r e d  i n  1928. Mercury 
was produced a t  t h e  Van Ness Mine through 1943. 

Produc t ion  f i g u r e s  f o r  t h e  d i s t r i c t  a r e  incomplete ;  Couch and Carpen te r  (1943) 
c r e d i t  t h e  Barcelona Mine w i t h  $165,000 th rough  1940. Kleinhampl and  Ziony 
(1984) c r e d i t  t h e  d i s t r i c t  w i t h  a t  least $133,000 i n  mercury a l o n e ,  g i v i n g  a 
t o t a l  o f  $298,000. 

Very l i t t l e  mining h a s  t aken  p l a c e  i n  t h e  d i s t r i c t  i n  r e c e n t  y e a r s .  S e v e r a l  
m j o r  companies,  however, have conducted e x p l o r a t i o n  f o r  b o t h  base  and 
p r e c i o u s  metals i n  t h e  Barcelona area. I n  t h e  late 1 9 6 0 1 s ,  Kerr-McGee 
Corpora t ion  d r i l l e d  n e a r  t h e  o l d  s i l v e r  p r o p e r t i e s  f o r  ,porphyry molybdenum. 
E'reeport E x p l o r a t i o n  Co., i n  1986, was r e p o r t e d  t o  be  e x p l o r i n g  i n  t h e  Antone 
Canyon area, presumably f o r  p r e c i o u s  metals. Copper Range E x p l o r a t i o n  is 
a c t i v e l y  e x p l o r i n g  a s i l v e r - g o l d  o c c u r r e n c e  n e a r  t h e  mouth o f  Corcoran Canyon. 
The r e s u l t s  o f  t h e s e  programs are unknown. 
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GEOLOGIC SETTING 

The major  p o r t i o n  o f  t h e  Barcelona d i s t r i c t  is w i t h i n  a wedge-shaped septum o f  
metamorphosed lower Pa leozo ic  s t r a t a  between t h e  g r a n i t i c  Eklrnont and  Round 
Mountdin p l u t o n s .  The sed imenta ry  r o c k s  are c h i e f l y  s h a l e s ,  s i l t s t o n e s ,  and 
q u a r t z i t e s  o f  t h e  Cambrian Carrara Formation a n d  Ordovic ian  Palmet to  Formation 
(Kleinhampl and Ziony, 1984) .  Most o f  t h e  s e d i m e n t a r y  r o c k s  a d j a c e n t  t o  t h e  
g r a n i t i c  rocks  are metainorphosed t o  h o r n f e l s  or s k a r n .  T e r t i a r y  r h y o l i t i c  
welded t u f f s  l a p  t h e  o l d e r  r o c k s  on t h e  east s i d e  o f  t h e  d i s t r i c t .  The 
Corcoran Canyon area is e n t i r e l y  u n d e r l a i n  by welded t u f f s  whose s o u r c e  is 
probab ly  a c a l d e r a  complex l y i n g  east o f  Meadow Creek  (Boden, 1986) .  

ORE DEPOSITS 

S i l v e r  was t h e  main metal mined i n  t h e  t h r c e l o n a  d i s t r i c t ,  a l t h o u g h  some l e a d  
and g o l d  were recovered  from t h e  s i l v e r  o r e s .  The s i l v e r  d e p o s i t s ,  l o c a t e d  a t  
t h e  head o f  S i l v e r  Creek i n  t h e  c e n t r a l  part o f  t h e  d i s t r i c t ,  are t h e  h i s t o r i c  
d e p o s i t s  r e , p r t e d l y  d i s c o v e r e d  i n  1867 by San Pedro  and h i s  Mexican 
p r o s p e c t i n g  p a r t y .  Mining a t  t h e  Aarcelona a n d  San Pedro mines was a l o n g  
quar tz-veined,  s i l i c i f i e d  l e d g e s  c o n f i n e d  to a n o r t h e a s t - t r e n d i n g  f a u l t  zone 
between s c h i s t  and  l imes tone .  The two mines are on s e p a r a t e  b u t  p a r a l l e l  
v e i n s  and  t h e  workings a r e  i n t e r c o n n e c t e d .  M i n e r a l s  v i s i b l e  i n  o r e  samples  
c o l l e c t e d  f rorn t h e  mine dumps i n c l u d e  p y r i t e ,  te t r a h e d r i  te, g a l e n a  , c i n n a b a r ,  
and molybdeni te  i n  a gangue o f  q u a r t z .  Some o f  t h e  v e i n  material is 
b r e c c i a t e d  and recemented w i t h  later  q u a r t z .  

I n  t h e  area e x p l o r e d  by Kerr-McGee f o r  molybdenum, n e a r  t h e  San Pedro 
workings,  d i s semina ted  m o l y b d e n i t ~ ,  c h a l c o p y r i t e ,  a n d  o t h e r  s u l f i d e s  o c c u r  i n  
a s k a r n  zone. 

A t  t h e  Van N e s s  mercury mine, wes t  o f  t h e  Barce lona  and San Pedro Mines, 
c i n n a b a r  v e i n l e t s  o c c u r  w i t h  q u a r t z  and  k a o l i n i t e  i n  t a b u l a r  b o d i e s  i n  a 
s i l i c i f i e d  l imestone.  The m i n e r a l i z e d  zone r a n g e s  from 2-30 f e e t  wide and  
e x t e n d s  f o r  a b o u t  1400 f e e t  a l o n g  s t r i k e  (Kleinhampl and  Ziony, 1984) .  A t  t h e  
Flower mercury mine, east oE Ehrcelona,  c i n n a b r  o c c u r s  w i t h  b a r i t e  and  
s t i b n i t e  a l o n g  a t h r u s t  f a u l t  c u t t i n g  l i m e s t o n e  and  s i l t s t o n e  of t h e  C a r r a r a  
Forma t i o n .  

A t  t h e  S i l v e r  Reef p r o s p e c t  i n  Corcoran Canyon, 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  
a s s o c i a t e d  w i t h  q u a r t z  v e i n s  i n  a s i l i c i f i e d  ash- f low t u f f .  The h o s t  ash-flow 
t u f f  is t h e  Upper Tuff o f  Corcoran Canyon which o r i g i n a t e d  from a c a l d e r a  
l y i n g  t o  t h e  s o u t h e a s t  o f  Corcoran Canyon, one  o f  a series of  n e s t e d  c a l d e r a s  
o f  t h e  Toquirna c a l d e r a  cornplex (Boden, 1986) .  S i l v e r  m i n e r a l i z a t i o n  is i n  t h e  
hanging wall o f  t h e  n o r t h e a s t - s t r i k i n g ,  nor thwest-dipping f a u l t  zone. The 
o r i g i n a l  work a t  t h e  p r o s p e c t  was on a p y r a r g y r i t e - b e a r i n g  q u a r t z  v e i n  w i t h i n  
t h e  f a u l t  zone. A t  least f o u r  g e n e r a t i o n s  o f  hydrothermal  b r e c c i a s  can  b e  
s e e n  w i t h i n  t h e  m i n e r a l i z e d  area. P y r i t e  and  minor  s i l v e r  s u l f i d e s  are 
p r e s e n t  a s  d i s s e m i n a t i o n s  and  s t r e a k s  i n  b r e c c i a  f i l l i n g  and w i t h  q u a r t z  i n  
rn ic rove in le t s .  An a l t e r a t i o n  sequence o f  p r o p y l i z a t i o n ,  s e r i c i t i z a t i o n ,  
s i l i c i f i c a t i o n  is p r e s e n t  i n  t h e  m i n e r a l i z e d  zone. Explora t ion  is p r e s e n t l y  
(1986) i n  p r o g r e s s  a t  t h i s  p r o p e r t y  f o r  a bulk-minable s i l v e r  d e p o s i t .  
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GEOCHEMICAL RELA'I'IONStIIPS 

Samples froin the  Barcelona and San Pedro Mines conta ined  high s i l v e r  va lues  
and t r a c e  gold a s soc i a t ed  wi th  anomalous a r s e n i c ,  antimony, copper,  l e a d ,  
z inc ,  and molybdenum. S imi l a r  a s s o c i a t i o n s  were found a t  t h e  Pe rk ins  prospec t  
t o  t h e  west, bu t  samples from the re  a l s o  conta ined  tungsten and h igher  
molybdenum values.  Samples f rorn the  Flower an  t i ~ n o n y  and mercury p rospec t s  i n  
Antone Canyon repor ted  high antimony and a r s e n i c  va lues ,  very  low base metals, 
and very high boron. 
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RELLEHELEN DISTRICT 

LOCATION 

The Be l lehe len  d i s t r i c t  is l o c a t e d  i n  t h e  n o r t h e r n  Kawich Range, a b o u t  50 
miles east o f  Tonopah. The mines o f  t h e  d i s t r i c t  a r e  l o c a t e d  to t h e  s o u t h e a s t  
o f  t h e  o l d  town of  B e l l e h e l e n ,  i n  B e l l e h e l e n  Canyon on t h e  w e s t  s i d e  o f  t h e  
range and a t  t h e  head o f  Neversweat Canyon on t h e  east s i d e  o f  t h e  range .  

H LSTORY 

Gold was d i s c o v e r e d  i n  t h i s  d i s t r i c t  i n  1904 and  t h e  camp was most a c t i v e  
dur ing  t h e  y e a r s  1909-10 ( P a h e r ,  1970) .  One o p e r a t o r  is s a i d  t o  have produced 
$500,000 from mines o f  t h e  d i s t r i c t  a f t e r  1910, b u t  t h i s  f i g u r e  c a n n o t  be 
confirmed (Paher ,  1970) .  During t h e  1917-1921 period, P a c i f i c  States Mining 
and M i l l i n g  Company r e p o r t e d  p roduc t ion  o f  $117,000 from B e l l e h e l e n  ( K r a l ,  
1951). The o n l y  recorded  p roduc t ion  from t h e  d i s t r i c t ,  however, is $29 ,473 .  
f o r  1917 (Couch and Car,penter, 1943) .  A 50-ton cyan ide  m i l l  was b u i l t  i n  1922 
and o,perated i n t e r m i t t e n t l y  u n t i l  1927 b u t  no  p r o d u c t i o n  is recorded  f o r  a n y  
o f  t h o s e  y e a r s  (Kleinhampl and Ziony, 1984) .  There  was no a c t i v i t y  i n  t h e  
d i s t r i c t  i n  t h e  f a l l  o f  1985, b u t  a n  area n o r t  and  wes t  o f  t h e  Ben Hur Mine 
has  been d r i l l e d  w i t h i n  t h e  last  few y e a r s .  

GEOLOGIC SETTING 

The n o r t h e r n  Kawich Range i n  t h e  v i c i n i t y  o f  B e l l e h e l e n  is u n d e r l a i n  by 
m u l t i p l e  ash-flow s h e e t s  o f  Oligocene-Miocene a g e .  The s o u r c e  f o r  t h i s  t u f f  
is t h e  Kawich c a l d e r a  which lies i n  t h e  n o r t h e r n  p o r t i o n  o f  t h e  range ,  j u s t  
s o u t h  o f  E k l l e h e l e n  Canyon (Gardner and  o t h e r s t  1980) .  A major l ineament  
p a s s e s  n o r t h w e s t e r l y  through t h e  Kawich Range a t  Be l lehe len .  T h i s  s t r u c t u r e ,  
known as t h e  E k l l e h e l e n  l ineament  o r  B e l l e h e l e n  f a u l t  zone (Gardner  and 
o t h e r s ,  1980) I  o r  t h e  Kawich-Toiyabe l i n e a m e n t  (Snyder  and  Healey,  1983) I  
a p p a r e n t l y  c o n t r o l s  t h e  l o c a t i o n  o f  t h e  mines o f  t h e  d i s t r i c t .  

ORE DEPOSITS 

A l l  o f  t h e  known o r e  d e p o s i t s  o f  t h e  B e l l e h e l e n  d i s t r i c t  l i e  w i t h i n  t h e  
c o n f i n e s  o f  t h e  nor thwest- t rending B e l l e h e l e n  f a u l t  zone which forms t h e  
n o r t h e a s t e r n  boundary o f  t h e  Kawich c a l d e r a  (Gardner  and o t h e r s ,  1980) .  The 
ash-flow t u f f s  which form t h e  h o s t  r o c k s  f o r  t h e  o r e  d e p o s i t s  are commonly 
s l i c i f i e d  and  a r g i l l i z e d  i n  t h e  v i c i n i t y  o f  t h e  mine workings.  Although a l l  
o f  t h e  mines  and  p r o s p e c t s  o f  t h e  d i s t r i c t  are a l i g n e d  a l o n g  t h e  major  
nor thwest  t r e n d ,  o r e b o d i e s  a t  t h e  i n d i v i d u a l  d e p o s i t s  o c c u r  a l o n g  s i l i c i f i e d  
eas t -west  t r e n d i n g  f i s s u r e s .  A t  t h e  Ajax Mine on t h e  nor thwes t  margin  o f  t h e  
d i s t r i c t ,  p y r i t e  and u n i d e n t i f i e d  g r a y  s u l f i d e s  o c c u r  a l o n g  a nor th -d ipp ing ,  
east-west s t r i k i n g  s i l i c i f i e d  zone. A t  t h e  Ben Hur Mine, 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 ,  m i n e r a l i z a t i o n  o c c u r s  a l o n g  a nor thwest- t rending s t r u c t u r e  
where i t  is c u t  by east-west t r e n d i n g  f i s s u r e s .  Both sets of  s t r u c t u r e s  are 
s i l i c i f i e d .  A t  t h e  Merger Mine, a t  t h e  head o f  Neversweat Canyon on t h e  east 
s i d e  o f  t h e  d i s t r i c t ,  c e r a r g y r i t e  and n a t i v e  g o l d  o c c u r  a l o n g  s p a c e d  
n o r t h e a s t - t r e n d i n g  s h e a r  zones.  Vein- l ike  s i l i c i f i e d  zones  a l o n g  t h e  
east-west f i s s u r e s  v a r y  from a few i n c h e s  up t o  s e v e r a l  f e e t  t h i c k  and  c o n t a i n  
wispy g r a y  s t r e a k s  o f  s u l f i d e s  i n  a s i l i c e o u s  m a t r i x .  
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GEOCHEMICAL RELATIONSHIPS 

Ore samples from the Bel lehelen d i s t r i c t  contained high s i l v e r  va lues  and 
moderate t o  high gold va lues  a s s o c i a t e d  with moderately anomalous a r s e n i c  and 
low t o  moderate antimony values.  Molybdenum va lues  i n  a l l  samples a r e  higher  
than would be expected Eor the  type  of mine ra l i za t ion  p r e s e n t  a t  Bel lehe len ,  
and one sample contained 300 ppm molybdenum. Other  base metal  va lues  were 
very low i n  a l l  samples. 

SELECTED REFERENCES 

Couch, B. F., and Carpenter,  J. A. (1943) Nevada's metal and 
mineral  production (1859-1940 i n c l u s i v e ) :  NBMG Bull .  38. 

Gardner, J. N. ,  Eddy, A. C., G ~ f f ,  F. E.1 a n d G r a f f t ,  K. S. 
(1980) Reconnaissance geologic  map of  t h e  no r the rn  
Kawich and southern Reve i l l e  Ranges, Nye County, Nevada: 
Los Alamos S c i e n t i f i c  Lab. Map LA-8390. 

Kleinhampl, F. J., and Ziony, J. I. (1984) Mineral resources  
o f  northern Nye County, Nevada: NBMG Bull.  99B. 

Kral ,  V. E. (1951) Mineral resources  of Nye County, Nevada: 
NBMG Bull .  50. 

Paher ,  S. W. (1970) Nevada ghos t  towns and mining camps: 
Berkeley, CA Howell-North. 

Snyder , D, B, 1 and Healey, D. L. (1983) I n t e r p r e t a t i o n  of t h e  
Bouguer g r a v i t y  map of Nevada, Tonopah s h e e t :  NBMG 
Report 38. 

Bel lehelen Di s t r i c t -2  



RELMONT DISTRICT 

LOCAT ION 

The Belmont mining d i s t r i c t  is l o c a t e d  n o r t h  and  s o u t h  o f  t h e  town o f  Belmont, 
Nye County. The d i s t r i c t  is l o c a t e d  mainly  a l o n g  a nor th-south  t r e n d i n g  range 
o f  low h i l l s  t h a t  extend between t h e  Toquima Range and  t h e  Monitor Range, and 
form t h e  d i v i s i o n  l i n e  between R a l s t o n  and Monitor V a l l e y s .  The mines and  
p r o s p e c t s  o f  t h e  d i s t r i c t  are w i t h i n  t h e  s o u t h e r n  h a l f  of Township 9 North ,  
Range 45 E a s t  and t h e  n o r t h e r n  h a l f  o f  Township 8 Nor th ,  Range 45  Eas t .  The 
p r i n c i p a l  mines are l o c a t e d  a b o u t  one m i l e  s o u t h e a s t  o f  t h e  o l d  town o f  
Belmont b u t  mines i n  H i l l e n  Canyon nor thwes t  o f  Belmont, a t  t h e  mouth o f  
S i l v e r  Creek west of  Belmont, and a t  Monarch, s o u t h  o f  Belmont, are i n c l u d e d  
i n  t h i s  d i s t r i c t .  

HISTORY 

The f i r s t  l o c a t i o n s  a t  Belmont were made i n  Oc tober  1865, and a d i s t r i c t  
c a l l e d  P h i l a d e l p h i a  was o r g a n i z e d .  I n  1866, t h e  name was changed t o  S i l v e r  
Bend, b u t  was changed back to t h e  o r i g i n a l  name w i t h i n  t h e  y e a r  (Thompson and 
Wset, 1881) .  A ten-stamp m i l l  was b u i l t  i n  1866, a twenty-stamp m i l l  was 
c o n s t r u c t e d  i n  1867, and a for ty-s tamp m i l l  was c o n s t r u c t e d  i n  1868. These 
m i l l s  had a l l  ceased  o p e r a t i n g  by 1876, b u t  o t h e r  smaller m i l l s  o p e r a t e d  up  t o  
abou t  1895 when most a c t i v i t y  a t  Belmont came t o  a n  end ( t h m p s o n  and West, 
1881; Linco ln ,  1923) .  Most o f  t h e  p r o d u c t i o n  came i n  t h e  e a r l y  y e a r s ,  and by 
1885 t h e  combination o f  d e c l i n i n g  s i l v e r  p r i c e s  and i n c r e a s e d  costs o f  pumping 
water f i n a l l y  f o r c e d  c l o s u r e  o f  t h e  mines. O r e  mined p r i o r  t o  1885 had a n  
average  v a l u e  o f  a b o u t  $80 p e r  t o n  and ranged i n  v a l u e  from a b o u t  $25 t o  $250 
per t o n  (Nash and o t h e r s ,  1985) .  

I n  1915, electric ,oower was brought  i n  from Manhattan,  t h e  mines were 
dewatered,  and  a n  a t t e m p t  to  r e a c t i v a t e  them was made. I n s u f f i c i e n t  s i l v e r  
o r e  was l o c a t e d  t o  s u p p o r t  new mining o p e r a t i o n s ,  and  t h e  d i s t r i c t  h a s  been 
l a r g e l y  i d l e  s i n c e  t h a t  time. I n  t h e  l a t e  1 9 6 0 ' s  and  e a r l y  1 9 7 0 ' ~ ~  mining 
i n t e r e s t s  f i n a n c e d  by Howard Hughes (Summa Corp.) a c q u i r e d  most o f  t h e  Belmont 
Mines and conducted e x p l o r a t i o n ;  t h e s e  e f f o r t s  were ap,parently u n s u c c e s s f u l .  
More r e c e n t l y ,  a heap-leach o p e r a t i o n  was commenced a t  t h e  s i t e  o f  t h e  
Highbridge m i l l  to treat o l d  dumps from t h e  a d j a c e n t  mines. T h i s  f a c i l i t y  was 
i n a c t i v e  a t  t h e  time o f  o u r  examina t ion ,  and a p p e a r s  t o  have been abandoned. 

Very l i t t l e  in format ion  is a v a i l a b l e  on t h e  Monarch camp area s o u t h  o f  
Belmont. Paher  (1970) d i s m i s s e s  t h e  camp as s t r i c t l y  a l a n d  promotion a c t i v e  
a b o u t  1906. Lincoln  (1923) ,  however, ment ions  t h a t  t u r q u o i s e  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  1909. T h i s  is p r o b a b l y  t h e  time o f  d i s c o v e r y  o f  t h e  
t u r q u o i s e  a t  Monarch d e s c i r b e d  by Kral (1951) .  There  is no a c t i v i t y  a t  
 yona arch a t  t h e  p r e s e n t  time. 

GEOLCGIC SETTING 

The Belmont d i s t i r c t  s t r a d d l e s  a c o n t a c t  zone between a Late Cre taceous  
g r a n i t i c  p l u t o n  and Cambrian and  Ordovic ian  q u a r t z i t e ,  s i l t s t o n e ,  mudstone, 
s h a l e  and  c a r b o n a t e  strata. I n  t h e  v i c i n i t y  o f  t h e  major  mines on Highbr idge 
H i l l ,  t h e  exposed strata are commonly d a r k - g r a y  s h a l e ,  mudstone, and  s i l t s t o n e  
t h a t  have undergone mild  metamorphism t o  p h y l l i  t i c  s h a l e  , a r g i l l i t e ,  and  slate 
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(Kleinhampl and Ziony, 1984) .  G r a n i t e  of t h e  Belmont p l u t o n  c r o p  o u t  wes t  o f  
t h e  town of  Belmont and u n d e r l i e  most o f  t h e  wes te rn  ,part o f  t h e  d i s t r i c t .  A 
broad c o n t a c t  zone s e v e r a l  hundred f e e t  wide s u r r o u n d s  t h e  g r a n i t e .  A p l i t i c  
d i k e s  and sills, and sills o f  g r a n i t i c  porphyry are commonly p r e s e n t  w i t h i n  
t h e  c o n t a c t  zone o f  t h e  g r a n i t e  and w i t h i n  t h e  m a r g i n a l  zone o f  t h e  i n t r u s i v e  
as w e l l  (Kleinhampl and Ziony, 1984) .  

Small o u t c r o p s  o f  d i a b a s e ,  s e r p e n t i n i t e ,  and p e r i d o t i t e  c r o p  o u t  j u s t  s o u t h  o f  
Monarch. These rocks  are i n f e r r e d  t o  be P a l e o z o i c  o r  e a r l y  Mesozoic a g e  by 
Kleinhampl and  Ziony (1984) .  

T o t a l  p roduc t ion  o f  t h e  Belmont d i s t r i c t  is shown a s  a b o u t  $3.8 m i l l i o n ,  
1866-1951 (Kleinhampl and Ziony, 1984) .  Lincoln  ( 1 9 2 3 ) ,  however, c r e d i t s  t h e  
d i s t r i c t  w i t h  abou t  $15 i n  p roduc t ion .  

ORE DEPOSITS 

According t o  o b s e r v a t i o n s  made by S. F. Emmons i n  1868 ( r e p o r t e d  i n  Hague, 
1870) ,  two main v e i n  sys tems  o r  l e d g e s  were mined a t  Belmont i n  t h e  1860 ' s .  
An e a s t e r n  v e i n ,  c a l l e d  t h e  Highbridge and  T r a n s y l v a n i a  l e d g e s ,  was i n  
l imes tone  and slate. To t h e  west a b o u t  1000 f e e t  was a v e i n  i n  q u a r t z i t e  
c a l l e d  t h e  Arizona-El Dorado. A s  r q o o r t e d  by Ernmonsl t h e  v e i n s  are g e n e r a l l y  
conformable w i t h  bedding o f  t h e  e n c l o s i n g  h o s t  r o c k s ;  t h e  d i p  o f  b o t h  
sed imenta ry  r o c k s  and v e i n s  is a b o u t  4 0  d e g r e e s  to t h e  east. The v e i n s  mined 
i n  t h e  o l d  Belmont workings were 3 t o  1 2  f e e t  wide and  c o n s i s t e d  o f  massive  
whi te  q u a r t z  wi th  bunches o r  d i s semina ted  particles o f  s i l v e r  minera l s .  The 
pay zone tended to be a l o n g  t h e  ganging w a l l  o f  t h e  v e i n .  S i l v e r  m i n e r a l s  
p r e s e n t  were r e p o r t e d  t o  be s i l v e r  c h l o r i d e  and  s t e t e f e l d i t e  ( p o s s i b l y  a 
mix ture  o f  p y r a r g y r i t e  and t e t r a h e d r i t e ) .  Samples c o l l e c t e d  from t h e  dumps o f  
t h e  Arizona and Highbridge Mines c o n t a i n e d  v i s i b l e  c e r a r g y r i t e  and  g a l e n a  as 
w e l l  a s  molybdeni te .  Most o f  t h e  h igh-grade  ore mined i n  t h e  e a r l y  p e r i o d  o f  
t h e  d i s t r i c t  came from t h e  upper  500 f e e t  o f  t h e  v e i n s .  A t  least one o f  t h e  
mines, however, con ta ined  r i c h  o r e  down t o  t h e  1000 f o o t  l e v e l  (Kleinhampl and 
Ziony, 1984) .  

Northwest o f  Belmont, a long  t h e  s o u t h  s i d e  o f  H i l l e n  Canyon, two separate 
c l u s t e r s  o f  o l d  workings e x p l o r e  q u a r t z  v e i n  s y s t e m s  which c u t  Ordovician 
l imestone.  The workings i n  b o t h  a r e a s  are q u i t e  e x t e n s i v e ,  b u t  n e i t h e r  area 
is d e s c r i b e d  i n  l i t e r a t u r e  on t h e  d i s t r i c t .  

A t  t h e  nor thernmost  workings ,  l o c a t e d  a b o u t  one  and  one  h a l f  miles n o r t h w e s t  
o f  Belmont, f i v e  deep s h a f t s  were sunk a l o n g  a North 30 degree  F%ist/ 
n e a r - v e r t i c a l  v e i n  which o c c u p i e s  a f a u l t  zone i n  thin-bedded l imes tone .  The 
l i m e s t o n e  is s i l i c i f i e d  a l o n g  t h e  zone. Vein q u a r t z  c o l l e c t e d  from dumps h e r e  
con ta ined  p y r i t e ,  g a l e n a ,  s t i b n i t e ,  and  t e t r a h e d r i t e .  

About one h a l f  mile nor thwes t  o f  Belmont, seven  s h a l l o w  i n c l i n e s  and  numerous 
c u t s  expose  a northwest-s t r i k i n g  b r e c c i a  ted q u a r t z  v e i n  s y s  tem f o m e d  a l o n g  
bedding p l a n e s  i n  a d a r k  g r a y  l imes tone .  I n  1983, P h e l p s  Dodge Corp. s t a k e d  
t h i s  area b u t  i t  is n o t  known i f  they  are a c t i v e  a t  t h i s  time. 

Tungsten o c c u r s  a t  two separate localities i n  t h e  s o u t h e r n  and wes te rn  p a r t s  
of t h e  d i s t r i c t .  Wolframite-huebner i te  b e a r i n g  q u a r t z  v e i n s  occur  a t  t h e  
Falcon p r o s p e c t  n e a r  t h e  mouth o f  S i l v e r  Creek,  a b o u t  4 miles west  o f  Belmont 



and a t h i n  q u a r t z  v e i n ,  a l s o  c o n t a i n i n g  wor l f rami te -huebner i t e ,  was p r o s p e c t e d  
a t  t h e  Old Windlass p r o p e r t y  two miles s o u t h  o f  Wlmont .  About 37 t o n s  or ore 
is r e p o r t e d  t o  have been sh ipped  from t h e  Falcon p r o s p e c t ,  no p roduc t ion  is 
r e p o r t e d  from t h e  Old Windlass  p r o p e r t y  ( S t a g e r  a n d  T ing ley ,  i n  p r e p . ) .  

The t u r q u o i s e  p r o p e r t y  a t  Monarch o c c u r s  w i t h i n  a s i l i c i f i e d  s h e a r  zone which 
c u t s  s e r p e n t i n i t e .  T h i s  area h a s  been r e c e n t l y  s t a k e d  by U. S. Minera l s  
Explora t ion  Co . , Arvada , CO. 

GEOCHEMICAL RELATIONSHIPS 

A d e t a i l e d  s t u d y  o f  t h e  geochemical  r e l a t i o n s h i p s  p r e s e n t  i n  t h e  Belmont 
s i l v e r  o r e s  h a s  been done by t h e  U.S. Geo log ica l  Survey  (Nash and o t h e r s ,  
1985).  That  work was, however, conf ined  to t h e  c e n t r a l  d i s t r i c t ,  sou thwes t  o f  
t h e  town o f  Belmont. Our sampl ing,  whi le  n o t  as i n t e n s e  as t h a t  done by t h e  
U.S.G.S., was more e x t e n s i v e .  

O r e  samples  c o l l e c t e d  by u s  from t h e  c e n t r a l  Belmont Mines con ta ined  h i g h  
s i l v e r  v a l u e s ,  b u t  no d e t e c t a b l e  g o l d ,  a s s o c i a t e d  w i t h  anomalous a r s e n i c ,  
antimony, l e a d ,  z i n c ,  and  copper .  Molybdenum v a l u e s  were anomalous i n  a l l  
samples and one v a l u e  g r e a t e r  t h a n  2000 ppm was o b t a i n e d .  I n  c o n t r a s t ,  
samples c o l l e c t e d  from t h e  v e i n  d e p o s i t s  nor thwes t  o f  Belmont c o n t a i n e d  
d e t e c t a b l e  g o l d  v a l u e s  a l o n g  w i t h  h igh  s i l v e r .  Samples from t h i s  a r e a  were 
low i n  molybdenum. A r s e n i c ,  antimony, lead, z i n c ,  and  copper  were a l l  
anomalous i n  t h e  n o r t h e r n  area, b u t  a l l  v a l u e s ,  e x c e p t  f o r  z i n c ,  were much 
lower than  found sou thwes t  o f  Belmont. Zinc was t h e  o n l y  e lement ,  e x c e p t  
g o l d ,  t h a t  i n c r e a s e d  i n  v a l u e  a t  t h e  n o r t h e r n  mines. 

The sample taken from t h e  " t u r q u o i s e "  p r o s p e c t  a t  Monarch was r e l a t i v e l y  low 
i n  copper  c o n t e n t  b u t  r e p o r t e d  h igh  chrome and  n i c k e l  p r e s e n t .  Much o f  t h e  
g r e e n  minera l  p r e s e n t  a t  t h i s  p r o s p e c t  must be  t h e  n i c k e l  minera l  g a r n i e r t i e .  

SELECTED REFERENCES 

Hague, J. D. (1870)  Mining i n d u s t r y ,  i n  King,  C., 1878, 
Sys temat ic  geology--geologic e x p z r a t i o n  o f  t h e  f o r t i e t h  
p a r a l l e l :  Washington,  D.C., [JSGPO. 

Kleinhampl, F. J., and  Ziony, J. I. (1984) Mineral  r e s o u r c e s  
o f  n o r t h e r n  Nye C o ~ n t y ,  Nevada: NBMG B u l l .  99B. 

Kral, V. E. (1951)  Minera l  r e s o u r c e s  o f  Nye County, Nevada: 
NBMG B u l l .  50. 

L inco ln ,  F. C. (1923)  Mining d i s t r i c t s  and  m i n e r a l  r e s o u r c e s  
o f  Nevada: Reno, NV, Reno Newsle t t e r  P u b l i s h i n g  Co. 

Nash, J. T., Siems, D. F., and Budge, S. (1985)  Geochemical 
s t u d i e s  o f  t h e  Re l~nont  s i l v e r  district:  USGS Open-fi le 
Report  85-263. 

Paher ,  S. W. (1970)  Nevada g h o s t  towns and  mining camps: 
Berkeley,  CAI Howell-North. 

Belmont District-3 



Stager, H. K., and Tingley, J. V. ( i n  prep.) Tungsten 
deposits of Nevada: NBMG Bull. 

Thompson, T. H., and West, A. A. (1881) History of Nevada: 
Berkeley, CAI Howell-North [1958]. 



BLACK HAWK DISTRICT 

LOCATION 

The Black Hawk o r  Queen C i t y  mining d i s t r i c t  is loca t ed  i n  t h e  low h i l l s  on 
the  southwest end of t he  Quinn Canyon range i n  t h e  v i c i n i t y  of Queen C i t y  
s u m m i t .  The mines and p rospec t s  of t he  d i s t r i c t  are loca t ed  mainly no r th  of  
S t a t e  Route 375 i n  p o r t i o n s  of Townships 2 and 3 South, Ranges 53 and 54 East ,  
Nye County. 

Mercury was discovered i n  t h i s  a r e a  i n  1929 by J. Mellon, and about  70 f l a s k s  
of mercury were produced from the  Black Hawk Mine between 1930-1935 (Holmes, 
1959). Sporadic  a c t i v i t y  was repor ted  from t h e  d i s t r i c t  dur ing  1936-1943 and 
1955-1957, b u t  no a d d i t i o n a l  product ion has been recorded. A t  t h e  time of  our  
examination ( F a l l  1983) a l a r g e  po r t ion  of  t h e  d i s t r i c t  had been r e c e n t l y  
s taked and d r i l l e d .  U.S. Minerals Explorat ion,  Arvada, Colorado, is t h e  claim 
holder ,  and exp lo ra t ion  is, no doubt ,  f o r  gold. 

GEOLOGIC SETTING 

Paleozoic sedimentary rocks  c rop  o u t  on t h e  w e s t  s i d e  of Queen C i t y  summit, 
and underlay t h e  western po r t ion  of  t h e  d i s t r i c t .  Limestone of t h e  Cambrian 
Nopah Formation is o v e r l a i n  on t h e  e a s t ,  near  t h e  summit, by a q u a r t z i t i c  
sandstone. East of t hese  Paleozoic outcrops ,  t h e  remainder of t h e  d i s t r i c t  is 
under la in  by r h y o l i t i c  ash-flow t u f f s  oE Pl iocene age  (Cornwall, 1972).  

ORE DEPOSITS 

There is some confusion as t o  t h e  l o c a t i o n  and geologic  s e t t i n g  o f  t h e  Black 
Hawk Mine. Bai ley and Phoenix (1944) desc r ibe  t h e  Black Hawk occurrence a s  
cinnabar  found i n  bo t ryo ida l  masses along t h e  con tac t  between sandstone and 
limestone. A l l  o t h e r  writers (Kra l ,  1951; Holmes, 1959: and o u r  f i e l d  crew, 
1983) d e s c r i b e  the  Black Hawk occurrence a s  c innabar  found along s h e a r s  i n  
highly s i l i c i f i e d  volcanic  rocks. Obviously t h e r e  a r e  two s e p a r a t e  
occurrences;  Bai ley and Phoenix saw one, a l l  o t h e r s  saw t h e  second. Kral, who 
was most f a m i l i a r  with l o c a l  mine owners, placed t h e  Black Hawk name on t h e  
occurrence i n  t he  t u f f s ,  w e  w i l l  cont inue t h i s  useage. A t  t h e  Black Hawk 
depos i t ,  c innabar  occurs  a s  b l e b s  and v e i n l e t s  i n  q u a r t z  and as c o a t i n g s  i n  
vugs i n  s i l i c i f i e d  r h y o l i t e  t u f f .  Chalcedonic s i l i c a ,  j a r o s i t e ,  and 
f ine-gra ined  b a r i t e  c r y s t a l s  were noted i n  t h e  s i l i c i f i e d  rocks. 

GEOCHEMICAL RELATIONSHIPS 

The one o r e  sample from t h i s  d i s t r i c t  conta ined ,  along wi th  v i s i b l e  cinnabar! 
high a r s e n i c ,  barium, and moderate antimony. This  a s s o c i a t i o n  is similar t o  
t h a t  found i n  many o t h e r  e p i t h e m a l  p rec ious  metal  depos i t s .  
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CLIFFORD DISTRICT 

LOCATION 

The C l i f f o r d  d i s t r i c t  is confined t o  a small  a r ea  surrounding the  C l i f f o r d  
Mine i n  t he  nor theas t  q u a r t e r  of  Sec t ion  3, Township 3 North, Range 49 Eas t ,  
Nye County. The d i s t r i c t  i nc ludes  a small  h i l l  which l ies  a t  t he  edge of 
Stone Cabin Valley about two miles northwest of t h e  margin of t he  nor thern  
Kawich Range. Workings of t h e  C l i f f o r d  Mine cover most of  t he  h i l l ;  t h e  
workings a r e  about  one and t h r e e  q u a r t e r s  mi les  s o u t h  of  U.S. Highway 6 and 
can e a s i l y  be seen from the  highway. 

HISTORY 

S i l v e r  was discovered a t  C l i f f o r d  i n  December 1905. There was cons iderable  
a c t i v i t y  i n  t h e  camp dur ing  1906 and 1907 and t h e  popula t ion  peaked i n  1908 
(Paher ,  1970). The camp dec l ined  a f t e r  t h a t  da t e .  Western Gold Cor,prat ion 
acqui red  t h e  C l i f fo rd  p r o p e r t i e s  i n  1925 and t h e  mines were operated 
i n t e r m i t t e n t l y  by the  company and by lessees u n t i l  1946 (Kral, 1951).  The 
d i s t r i c t  is c r e d i t e d  wi th  s l i g h t l y  over  $500,000 n product ion (Kleinhampl and 
Ziony, 1984).  There has been some exp lo ra t ion  a c t i v i t y  a t  C l i f f o r d  i n  t h e  
p a s t  few yea r s  and new claim s t ak ing  was noted i n  t h e  d i s t r i c t  i n  October 
1985. 

GEOLOGIC SETTING 

Much o f  the  bedrock i n  t h e  C l i f f o r d  d i s t r i c t  is concealed by al luvium and 
g rave l  der ived  from the  Kawich Range. Outcrops a r e  T e r t i a r y  volcanic  rocks,  
c h i e f l y  r h y o l i t i c  p y r o c l a s t i c  rocks  and andes i t e .  The p y r o c l a s t i c  material is 
c h i e f l y  ash-flow t u f f  and b r e c c i a  (Kleinhampl and Ziony, 1984).  The d i s t r i c t  
l i e s  a long a major f a u l t  t h a t  bounds t h e  resurged Kawich ca lde ra  a s  shown by 
Ekren and o t h e r s  (1976). Mapping i n  t h e  a r e a  by Gardner and o t h e r s  (1980),  
however, p l aces  t he  C l i f f o r d  d i s t r i c t  w e l l  t o  t h e  n o r t h  and ou t s ide  of t h e  
ca lde ra  . 
ORE DEPOSITS 

The account by Ferguson (1916) remains the b e s t  d e s c r i p t i o n  of t h e  C l i f f o r d  
depos i t ,  and i t  is summarized below. 

Most o f  t he  work i n  t h e  d i s t r i c t  was done on oxid ized  o r e s  near  sur face .  The 
h i l l  a t  C l i f f o r d  is covered wi th  small s h a f t s  and i r r e g u l a r  i n c l i n e s  where 
r i c h  s t r e a k s  were followed f o r  s h o r t  d i s t ances .  A 200-foot s h a f t  on the  
western p o i n t  of t he  h i l l  reached t h e  s u l f i d e  zone, b u t  is reported t o  have 
d i sc losed  no d e f i n i t e  orebodies .  The o r e  of  t h e  sha l low workings c o n s i s t s  of 
heav i ly  i ron-stained t u f f  c u t  by small qua r t z  v e i n s  t h a t  con ta in  small  
i r r e g u l a r  masses of l imoni te .  The r i c h e r  o r e  c o n t a i n s  c e r a r g y r i t e  and some 
minute threads  of na t ive  s i l v e r ;  some c e r a r g y r i t e  occu r s  i n  minute v e i n l e t s  of 
light-brown j a r o s i t e .  Rare specks of a s i l v e r  s u l f i d e  mineral  and p y r i t e  
occur  i n  some oxidized o r e  and f r e e  gold  can be obta ined  by panning the  r i c h e r  
ore .  
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Sul f ide  o r e ,  exposed by the  s h a f t  mentioned by Ferguson (1916),  occurs  a long  a 
sheared f a u l t  contac t  between a n d e s i t e  and r h y o l i t i c  agglomerate. The 
a n d e s i t e  is highly p y r i t i z e d  along t h e  con tac t  b u t  most of  t he  o r e  was wi th in  
the  agglomerate. The r i c h e r  o r e  cons i s t ed  of agglomerate  with less p y r i t e  b u t  
c u t  by small  drusy qua r t z  v e i n s ,  t h e  vugs of t h e s e  v e i n s  contained small  
c r y s t a l s  of  s t ephan i t e ,  p y r a r g y r i t e ,  and p r o u s t i t e  Ferguson, (1916).  The w a l l  
rocks a t  t h e  mines a r e  h ighly  s i l i c i f i e d .  

GEOCHEMICAL RELATIONSHIPS 

O r e  samples co l l ec t ed  frorn t h e  C l i f f o r d  Mine dumps conta ined  moderate t o  high 
s i l v e r  va lues  (50 and 1000 ppm) and high gold v a l u e s  (5.2 and 16  ppm) 
a s soc i a t ed  with anomalous a r s e n i c  and moderately anomalous barium. Antimony 
va lues  were low (14 and 40 ppm) and a l l  o t h e r  base metal va lues  were low. The 
gold va lues  obtained,  equ iva l en t  t o  0.15 and 0.47 ounces pe r  ton gold ,  were 
very  high and cor robora te  Ferguson's observa t ion  t h a t  t h e  r i c h e r  o r e s  
contained f r e e  gold. 
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CLOVERDALE DISTRICT 

LOCATION 

The Cloverda le  mining d i s t r i c t  i n c l u d e s  t h e  s o u t h e r n  p o r t i o n s  o f  t h e  Toiyabe 
and Shoshone ranges  and e x t e n d s  from Peavine Creek o n  t h e  east t o  n o r t h  o f  
Cloverda le  Ranch on t h e  west .  Mines and p r o s p e c t s  i n  S e c r e t  Basin ,  t h e  o l d  
camps o f  Eas t  Golden and West Golden, and t h e  few s c a t t e r e d  mines s o u t h  o f  
Mount Ardivey are inc luded  w i t h i n  t h e  C l o v e r d a l e  d i s t r i c t .  The d i s t r i c t  is 
l a r g e l y  w i t h i n  t h e  Toiyabe Nat iona l  F o r e s t ,  i n  p o r t i o n s  o f  Townships 8 and  9 
North, Ranges 39, 40,  41, and  42  E a s t ,  n o r t h e r n  Nye County. An area i n  t h e  
n o r t h e r n  Royston H i l l s ,  sou thwes t  o f  Cloverda le  Ranch, inc luded  by o t h e r s  i n  
t h e  Cloverda le  d i s t r i c t  ( K r a l ,  1951) is w i t h i n  t h e  Republ ic  mining d i s t r i c t  
and is d e s c r i b e d  i n  t h a t  s e c t i o n  o f  t h i s  r e p o r t .  

HISTORY 

Cloverdale  Ranch and  a n  a s s o c i a t e d  s t a g e  s t a t i o n  were e s t a b l i s h e d  a b o u t  1872 
and a p o s t  o f f i c e  was l o c a t e d  t h e r e  f o r  a s h o r t  p e r i o d  o f  time i n  t h e  1880's 
(Paher ,  1970) .  Mining a c t i v i t y  i n  t h e  area d a t e s  from a b o u t  1902 when g o l d  
was d i s c o v e r e d  i n  E a s t  Golden (Kral, 1951) .  I n  1906  p l a c e r  g o l d  was 
d i scovered  i n  Cloverda le  Creek below E a s t  Golden (Vanderburg,  1936) .  Most o f  
t h e  l o d e  mining 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  E a s t  and West Golden, 
and i n t e r m i t t e n t  a c t i v i t y  was r e p o r t e d  froin small mines  t h e r e  i n  1907-1910, i n  
t h e  1920 ' s  and i n  t h e  1940 's .  F l u o r i t e  was d i s c o v e r e d  i n  Secret Basin  i n  1940 
b u t  a p p a r e n t l y  no th ing  h a s  been produced from t h e  d e , p s i t s  (Papke,  1979) .  
P rospec t ing  f o r  p r e c i o u s  metals was renewed i n  t h e  d i s t r i c t  i n  t h e  1 9 6 0 ' s t  and 
a n  a c t i v e  e x p l o r a t i o n  p r o j e c t  was underway i n  E a s t  and  West Golden when t h e  
d i s t r i c t  was examined i n  October ,  1985. 

GEOLOGIC SETTING 

Outcrops o f  Permian Pab lo  Formation and J u r a s s i c  Dunlap Formation o c c u r  s o u t h  
o f  t h e  mouth o f  Cottonwood Canyon on t h e  f l a n k s  o f  R a i n i e r  Mountain. The 
remainder o f  t h e  area is u n d e r l a i n  by T e r t i a r y  v o l c a n i c  r o c k s ,  main ly  ash-flow 
t u f f s .  A west-northwest t r e n d i n g  f a u l t  se,parating t h e  p r e - T e r t i a r y  r o c k s  from 
t h e  T e r t i a r y  r o c k s  on  R a i n i e r  Mountain is i n t e r p r e t e d  by S t e w a r t  and  C a r l s o n  
(1976) ,  t o  be r e l a t e d  to margin s t r u c t u r e s  o f  t h e  Peavine c a l d e r a .  T h i s  
p o s t u l a t e d  c a l d e r a  is c e n t e r e d  somewhat to t h e  n o r t h  o f  Peavine Creek and  lies 
most ly  o u t s i d e  o f  t h e  d i s t r i c t .  Most o f  t h e  ash-flow t u f f s  exLmsed i n  t h e  
Cloverdale  d i s t r i c t  would be  w i t h i n  t h e  s o u t h w e s t e r n  p o r t i o n  o f  t h e  c a l d e r a ;  
and t h e  m i n e r a l i z e d  areas on t h e  R a i n i e r  Mountain, Secret Basin,  and  E a s t  
Golden, f a l l  on or n e a r  t h e  r i n g  f r a c t u r e  zone o f  t h e  c a l d e r a .  

ORE DEPOSITS 

Mines and p r o s p e c t s  i n  t h e  Cloverda le  d i s t r i c t  are c l u s t e r e d  i n  two g e n e r a l  
areas, R a i n i e r  Mountain s o u t h  o f  Cottonwood Canyon, and  E a s t  and West Golden. 
The f l u o r i t e  p r o s p e c t s  i n  S e c r e t  Basin l i e  a b o u t  h a l f  way between t h e  two main 
areas, and a few d e p o s i t s  are l o c a t e d  w e s t  o f  Mount Ardivey i n  t h e  n o r t h  p a r t  
o f  t h e  d i s t r i c t .  A l l  o f  t h e  m i n e r a l i z e d  areas w i t h i n  t h e  Cloverda le  d i s t r i c t  
are l o c a t e d  a l o n g  a g e n e r a l  nor thwes t  t r e n d  which p a r a l l e l s  t h e  s o u t h w e s t e r n  
margin o f  t h e  Peav ine  c a l d e r a  (Snyder and Healey,  1983) .  The mining ares l i e  
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o u t s i d e  o f  t h e  d e f i n e d  c a l d e r a  margin,  b u t  m i n e r a l i z a t i o n  is p o s t u l a t e d  t o  
o c c u r  a l o n g  s t r u c t u r e s  r e l a t e d  t o  t h e  r i n g  f r a c t u r e  zone of t h e  c a l d e r a .  

There  is no  produc t ion  recorded  from t h e  C l o v e r d a l e  d i s t r i c t .  It is obvious ,  
however, from t h e  e x t e n t  o f  dumps a t  t h e  mines i n  E a s t  and  West Golden t h a t  
t h e r e  has  been some g o l d  and s i l v e r  produced from t h e  d i s t r i c t .  

A t  t h e  de,oosits on R a i n i e r  Mountain, copper  m i n e r a l i z a t i o n  o c c u r s  i n  
e p i d o t i z e d  a r g i l l i t e  and s i l t s t o n e  o f  t h e  P a b l o  Formation.  The deposits occur  
i n  a major  nor thwest- t rending s h e a r  zone which s e p a r a t e s  v o l c a n i c  r o c k s  on t h e  
n o r t h  from t h e  p r e - T e r t i a r y  r o c k s  on t h e  s o u t h .  Malach i te  and a z u r i t e ,  a l o n g  
wi th  abundant  i r o n  o x i d e s ,  c o a t  f r a c t u r e s  and  are d i s s e m i n a t e d  i n  t h e  s h e a r  
zone. 

The f l u o r i t e  p r o s p e c t s  i n  Secret Basin are w i t h i n  a nor thwes t - t rend ing  s h e a r  
zone i n  q u a r t z  la t i te .  The f l u o r i t e  o c c u r s  a s  v e i n s  and as  m a t r i x  material i n  
b r e c c i a s  a l o n g  t h e  s h e a r  zone. P r o s p e c t s  i n  t h e  n o r t h w e s t  p o r t i o n  o f  t h e  . 
b a s i n  o c c u r  n e a r  t h e  margin o f  a small, o b s i d i a n - r i c h  p lug  which c u t s  t h e  
v o l c a n i c  s e c t i o n .  

The p r e c i o u s  metal mines and p r o s p e c t s  a t  F a s t  and  West Golden o c c u r  i n  
quartz-cemented b r e c c i a s  which f o l l o w  nor thwes t - t rend ing  s h e a r  zones  i n  welded 
ash-flow t u f f s .  The welded t u f f  w a l l  r o c k s  are k a o l i n i z e d  and s i l i c i f i e d  
a l t h o u g h  a l t e r a t i o n  is g e n e r a l l y  c o n f i n e d  t o  v e i n  margins .  Adula r ia  is 
p r e s e n t  c o a t i n g  some f r a c t u r e  s u r f a c e s .  A t  t h e  F a s t  Golden Mine, t h e  v e i n  
system can  be t r a c e d  f o r  a b o u t  2000 f e e t  a l o n g  s t r i k e .  

GEOCHEMICAL RELATIONSHIPS 

Samples t a k e n  from E a s t  Golden c o n t a i n e d  h igh  s i l v e r  v a l u e s  a l o n g  w i t h  g o l d  
v a l u e s  t h a t  r a n g e s  0.50 t o  1 2  ppm. O t h e r  trace e lement  c o n t e n t s ,  however, 
were very  low. Moderate v a l u e s  f o r  barium were  found,  a r s e n i c  and  ant imony 
were d e t e c t e d  i n  two samples ,  b u t  v a l u e s  were low. I n d i v i d u a l  samples  from 
West Golden c o n t a i n e d  h i g h e r  antimony and  a r s e n i c  v a l u e s  i n  i n d i v i d u a l  
samples,  b u t  v a l u e s  were n o t  c o n s i s t e n t .  Samples from t h e  f l u o r i t e  p r o s p e c t s  
were found t o  c o n t a i n  no metallic trace e lements .  
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DANVILLE DISTRICT 

LOCATION 

The Danvil le  mining d i s t r i c t  is loca t ed  i n  t he  c e n t r a l  p a r t  o f  t he  Monitor 
Rangel Nye County approximately 60 mi l e s  southwest o f  Eureka. The d i s t r i c t  is 
loca ted  on the  e a s t  s i d e  of t h e  tnountain range; t h e  workings are i n  middle and 
upper Paleozoic rocks exposed i n  t h e  lower p o r t i o n s  of  t h e  range. Most of  t h e  
mines and prospec ts  a r e  l oca t ed  i n  Danvil le  and Green Monster Canyons. 

HISTORY 

The d i s t r i c t  was discovered i n  1866 and has had s e v e r a l  p e r i o d s  of a c t i v i t y  
s i n c e  t h a t  time (Kleinhampl and Ziony, 1984).  The recorded product ion is on ly  
$31,212, b u t  t he re  was probably s i g n i f i c a n t  a d d i t i o n a l  b u t  unreported 
product ion (Kleinhampl and Ziony, 1984; Kral ,  1951).  

ORE DEPOSITS 

Minera l iza t ion  i n  t h e  main mining a r e a  near  E a n v i l l e  c o n s i s t s  of ox id ized  
lead-zinc-si lver  i r r e g u l a r  replacement bodies  and v e i n s  i n  dolomites.  The 
ve ins  and mineral ized zones u s u a l l y  t r end  n o r t h e r l y  o r  n o r t h e a s t e r l y  and 
conta in  some qua r t z  gangue as w e l l  a s  s i l i c i f i e d  w a l l  rock  and oxid ized  
lead-zinc-silver minerals.  A t h i n  phosphate-rich s h a l e  bed of no commercial 
importance is a l s o  p re sen t  i n  Danvil le  Canyon. A r g i l l i z e d  r h y o l i t e  porphyry 
is as soc ia t ed  with jaspero id  a t  one prospect .  S i l i c i f i c a t i o n  is a common 
wall-rock a l t e r a t i o n  a s s o c i a t e d  with t h e  lead-zinc-si lver  ve ins  i n  t h e  
Danvil le  d i s t r i c t .  

Mineral izat ion i n  t h e  v i c i n i t y  of  Green Monster Canyon c o n s i s t s  of 
s t ibn i te -bear ing  ve ins  and replacements  with q u a r t z  and b a r i t e  gangue. 
Iron-oxide minerals  (poss ib ly  a f t e r  p y r i t e )  are a l s o  p r e s e n t ,  and t h e  
minera l iza t ion  appears  t o  be a s s o c i a t e d  with jasper iod  zones. They were 
prospected f o r  disseminated go ld  d e p o s i t s  i n  t h e  mid-1970's (Kleinhampl and 
Ziony, 1984),  and exp lo ra t ion  was aga in  underway f o r  t h i s  type of de,msi t  i n  
1981. 
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EDEN DISTRICT 

LOCATION 

The Eden mining d i s t r i c t  is l o c a t e d  on t h e  east s i d e  o f  t h e  n o r t h e r n  Kawich 
Range a b o u t  70 miles east o f  Tonopah. The d i s t r i c t  l ies  s o u t h e a s t  o f  Kawich 
Peak a long  what B a l l  (1907) r e f e r s  t o  as L i t t l e  M i l l  Creek Canyon (now known 
as Eden Creek) .  Mines and  p r o s p e c t s  are l o c a t e d  i n  t h e  nor thwes t  q u a r t e r  o f  
Township 1 North, Range 4 9  E a s t ,  Nye County. 

HISTORY 

B a l l  (1907) r e c o u n t s  t h a t  t h e  f i r s t  l o c a t i o n s  i n  t h e  d i s t r i c t  were made i n  
February 1905. Lessors  were re,portedly working n e a r  t h e  mouth o f  Eden Creek 
i n  1906 and  1907, and  t h e  p r e s e n c e  o f  stamp m i l l  r e m a i n s  t h e r e  i n d i c a t e s  e a r l y  
mining a c t i v i t y  ( K r a l ,  1951) .  Exp lora t ion  was done i n  t h e  d i s t r i c t  i n  1923-24 
and 1926-34, b u t  no  p r o d u c t i o n  r e s u l t e d  from t h a t  a c t i v i t y .  There is no . 
recorded p roduc t ion  from t h e  d i s t r i c t  and Kral (1951)  assumes a t o t a l  d i s t r i c t  
p roduc t ion  o f  less t h a n  $10,000. 

When t h i s  d i s t r i c t  was v i s i t e d  i n  t h e  Spr ing o f  1986, new r o a d s  were i n  
ev idence  to a new m i l l  s i te a t  t h e  Southern Gold Mining proLperty n e a r  t h e  head 
o f  Eden Creek. M i l l  equipment had been i n s t a l l e d  a n d  appeared  ready  f o r  use.  
D r i l l i n g  equipment was p r e s e n t  on new d r i l l  p a d s  pre,pared east o f  t h e  m i l l  
s i te  and appeared t o  be a w a i t i n g  t h e  s p r i n g  thaw to commmence work f o r  t h e  
year .  

GEOLOGIC SETTING 

The Eden d i s t r i c t  is e n t i r e l y  u n d e r l a i n  by r h y o l i t i c  ash-flow t u f f  s h e e t s  o f  
Oligocene-Miocene a g e  which o r i g i n a t e d  from t h e  Kawich c a l d e r a .  T h i s  c a l d e r a ,  
which was t h e  s o u r c e  f o r  most o f  t h e  t u f f  exposed i n  t h e  n o r h t e r n  Kawich 
Range, is c e n t e r e d  t o  t h e  n o r t h w e s t  o f  t h e  Eden d i s t r i c t .  The c a l d e r a  margin 
is p o s u t u l a t e d  t o  p a s s  i n  a nor th-south  d i r e c t i o n  a c r o s s  Eden Creek n e a r  its 
mnouth, t h e n  t u r n  to t h e  s o u t h w e s t ,  c r o s s  t h e  range ,  and  pass through t h e  
S i l v e r  Bow mining d i s t r i c t  on t h e  wes t  (Gardner  and  o t h e r s ,  1980) .  The Eden 
d i s t r i c t  is j u s t  w i t h i n  t h e  s o u t h e a s t e r n  margin o f  t h e  c a l d e r a .  Regional  
g e o l o g i c  mapping by Gardner  a n d  o t h e r s  (1980) shows t h e  d i s t r i c t  t o  be c u t  by 
two major s t r u c t u r a l  t r e n d s .  A nor thwest- t rending sys tem o f  f a u l t s ,  parallel 
t o  t h e  B e l l e h e l e n  l i n e a m e n t ,  passes through t h e  d i s t r i c t .  North- t rending 
f a u l t s  sou thwes t  o f  Eden Creek g e n e r a l l y  f o l l o w  t h e  c u r v i n g  margin o f  t h e  
c a l d e r a  and  may be r e l a t e d  to t h e  c a l d e r a  r i n g  f r a c t u r e  zone. 

ORE DEPOSITS 

Gold-s i lve r  m i n e r a l i z a t i o n  a t  Eden o c c u r s  a l o n g  s t e e p l y  d i p p i n g ,  s i l i c i f i e d  
s h e a r  zones  i n  r h y o l i t i c  ash-f low t u f f .  I n  p l a c e s ,  t h e  r h y o l i t e  w a l l  rock  is 
i n t e n s e l y  s i l i c i f i e d  p a r a l l e l  to t h e  m i n e r a l i z e d  zones.  The s i l i c i f i e d  zones  
s t a n d  o u t  from u n s i l i c i E i e d  r o c k ,  and  were c a l l e d  "d ikes"  by t h e  e a r l y  miners  
( B a l l ,  1907) .  Minera l i zed  zones  a t  t h e  mines v a r y  i n  wid th  from v e i n s  o f  
q u a r t z  3 f e e t  wide t o  bands  o f  s i l i c i f i e d  r h y o l i t e  8 f e e t  wide i n t e n s e l y  
n e t t e d  w i t h  q u a r t z  s t r i n g e r s .  Much o f  t h e  q u a r t z  is c r u s t i f i e d  and  i r o n  
s t a i n e d ,  and  unoxid ized  q u a r t z  sometimes h a s  a b l u e  t i n g e  due  to t h e  p resence  
o f  f i n e - g r a i n e d  p y r i t e .  Bladed q u a r t z ,  s u g g e s t i v e  o f  replacement  o f  earlier 
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c a l c i t e ,  is a l s o  p re sen t  ( B a l l l  1907).  In  o r e  samples  c o l l e c t e d  from the  
d i s t r i c t ,  on ly  p y r i t e  was seen  a s s o c i a t e d  wi th  q u a r t z .  Ba l l  (.1907), however, 
re,oorts pyrargyr i  t e  c e r a r g y r i t e  and n a t i v e  s i l v e r  t o  be  present .  

GEOCHEMICAL RELATIONSHIPS 

Samples taken of o r e s  from t h e  Eden d i s t r i c t  were ve ry  low i n  a l l  m e t a l l i c  
elements.  S i l v e r  va lues  ranges  from 2 t o  on ly  70 ppm while  gold va lues  were 
a l l  below our  l i m i t s  of d e t e c t i o n .  C)ne sample was anomalous i n  a r s e n i c ,  
another  i n  antimony: i n  a l l  o t h e r  samples t h e s e  e lements  were below t h e  
de t ec t ion  l i m i t .  A l l  base metal  values were very  l o w  except  molybdenum. 
Molybdenum values ranged from 1 5  t o  200 ppm. 
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ELLENDALE DISTRICT 

LOCATION 

The E l l e n d a l e  mining d i s t r i c t  is l o c a t e d  i n  t h e  s o u t h  end o f  t h e  Monitor 
Range, i n  t h e  small p o r t i o n  o f  t h e  range l y i n g  t o  t h e  s o u t h  o f  U.S. Highway 6 
a b o u t  31 m i l e s  east o f  Tonopah. The mining area is i n  t h e  s o u t h e a s t e r n  t i p  of 
t h e  range ,  toward Stone Cabin Val ley ,  and  is l a r g e l y  w i t h i n  t h e  east h a l f  o f  
Township 3 North,  Range 46  E a s t ,  t h e  w e s t  h a l f  o f  Township 3 North,  Range 47 
Eas t ,  and t h e  nor thwes t  ,portion o f  Township 2 North ,  Range 47 E a s t ,  Nye 
County . 
HISTORY 

High-grade f l o a t  was d i s c o v e r e d  i n  t h e  a r e a  on A p r i l ,  1909 and  sh ipments  o f  
r i c h  ore were made from t h e  d i s t r i c t  i n  1910 and  1911 (Kra l ,  1951) .  The 
E l l e n d a l e  Mine o p e r a t e d  between 1909 and  1915 and  i ts dumps were r e - t r e a t e d - i n  
1938-39. When d i s c o v e r e d  i n  1909, E l l e n d a l e  was d e s c r i b e d  as  a n o t h e r  
G o l d f i e l d .  Paher  (1970) ,  however, found e v i d e n c e  i n  newspaper articles o f  
late summer, 1909, t h a t  i m p l i e d  t h a t  t h e  camp was "ano ther  swindle" .  For 
whatever reason ,  t h e  camp d e c l i n e d  a f t e r  a b o u t  1915. Barite was d i s c o v e r e d  
a b o u t  1931 as d e , w s i t s  i n  t h e  s o u t h  end  o f  t h e  d i s t r i c t  and  barite h a s  been 
produced i n t e r m i t t e n t l y  s i n c e  t h a t  t i m e .  T o t a l  metal p r c d u c t i o n  from t h e  
d i s t r i c t  is a b o u t  $166,000 (Kleinhampl and Ziony, 1984)  a l t h o u g h  l o c a l l y  t h e  
d i s t r i c t  is c r e d i t e d  w i t h  up  t o  one m i l l i o n  d o l l a r s  i n  p roduc t ion  (Kral, 
1951). B a r i t e  p roduc t ion  h a s  been a b o u t  $120,000 through 1960 (Kleinhampl and 
Ziony, 1984) .  

E x p l o r a t i o n  was done i n  t h e  la te  1 9 6 0 ' s  f o r  d i s s e m i n a t e d  g o l d  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  and some d r i l l i n g  a h s  been done s o u t h  of t h e  E l l e n d a l e  
Mine w i t h i n  t h e  past t h r e e  y e a r s .  Road b u i l d i n g  a n d  d r i l l i n g  was done w i t h i n  
t h e  p a s t  y e a r  i n  t h e  e a s t e r n  part o f  t h e  d i s t r i c t ,  n o r t h  o f  t h e  Jumbo &rite 
mine. 

GEOLOGIC SETTING 

The n o r t h e r n  h a l f  o f  t h e  E l l e n d a l e  d i s t r i c t  is u n d e r l a i n  by T e r t i a r y  v o l c a n i c  
r o c k s  which i n c l u d e  r h y o l i t i c  t o  basaltic a n d e s i t e  f lows,  d i k e s ,  and  p l u g s  and 
r h y o l i t i c  t o  r h y o d a c i t i c  welded t u f f s ,  t u f f s ,  and  t u f f a c e o u s  sed imenta ry  r o c k s  
(Kleinhampl and  Ziony, 1984) .  The h o s t  r o c k s  f o r  t h e  g o l d  d e p o s i t s  a t  t h e  
E l l e n d a l e  Mine are r h y o l i t e  p l u g s  and  domes, i r r e g u l a r  masses and  d i k e s  o f  
p robab le  e a r l y  to middle Miocene age ,  

I n  t h e  s o u t h e r n  part o f  t h e  d i s t r i c t ,  s o u t h  o f  t h e  E l l e n d a l e  Mine, complexly 
f a u l t e d  b l o c k s  o f  P a l e o z o i c  r o c k s  c r o p  o u t .  The P a l e o z o i c  rocks  i n c l u d e  
Cambrian p h y l l i t i c  s h a l e ,  q u a r t z i t e ,  l i m e s t o n e ,  and  s h a l e ,  S i l u r i a n  R o b e r t s  
Mountains Formation, and u n d i f f e r e n t i a t e d  Devonian-Silurian c a r b o n a t e  rocks .  
Large areas o f  rnetamorphosed P a l e o z o i c  r o c k s  o f  undetermined a g e  c r o p  o u t  n e a r  
t h e  Jumbo b a r i t e  d e p o s i t .  These r o c k s  i n c l u d e  h o r n f e l s ,  mannorized beds  and  
tacti te zones.  S e v e r a l  o u t c r o p s  o f  T e r t i a r y  q u a r t z  d i o r i t e  and T e r t i a r y  o r  
Cre taceous  hornblende d i o r i t e  o c c u r  a l o n g  a n o r t h w e s t  band t h a t  crosses t h e  
d i s t r i c t  from n o r t h  o f  t h e  Jumbo barite mine to s o u t h  o f  t h e  E l l e n d a l e  g o l d  
mine (Kleinhampl and Ziony, 1984) .  
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The E l l e n d a l e  d i s t r i c t  d o e s  n o t  l i e  w i t h i n  o r  a d j a c e n t  t o  a n y  p r e s e n t l y  
d e f i n e d  c a l d e r a  systerns. The Big Ten Peak c a l d e r a  l i e s  a b o u t  t e n  miles t o  t h e  
n o r t h  i n  t h e  Monitor Range and  t h e  Kawich c a l d e r a  l ies  a b o u t  t e n  miles to t h e  
east i n  t h e  n o r t h e r n  Kawich Range. Ekren and o t h e r s  (1976 d e p i c t  a n  o l d e r  
c a l d e r a  i n  t h e  southen Monitor Range which is c u t  b y  t h e  Big Ten Peak c a l d e r a .  
The s o u t h e r n  boundary o f  t h i s  f e a t u r e  is j u s t  t o  t h e  n o r t h  o f  t h e  E l l e n d a l e  
d i s t r i c t ,  rough ly  a long  t h e  trace o f  U.S. Highway 6. 

ORE DEPOSITS 

In  t h e  n o r t h e r n  p a r t  o f  t h e  d i s t r i c t ,  s i te  of  t h e  o r i g i n a l  g o l d  d i s c o v e r i e s  i n  
1909, most o f  t h e  workings are i n  i n t r u s i v e  r h y o l i t e  n e a r  t h e  c o n t a c t  w i t h  
a n d e s i t e  porphyry.  The r h y o l i t e  i n  t h e  m i n e r a l i z e d  area is s i l i c i f i e d  and  t o  
a l e s s o r  d e g r e e  s e r i c i t i z e d  and p y r i t i z e d .  Numerous f i s s u r e s  f i l l e d  w i t h  
i r o n - s t a i n e d  q u a r t z  c u t  t h e  r h y o l i t e  a n d ,  i n  t h e  m i n e r a l i z e d  zone,  t h e  
r h y o l i t e  shows numerous r u s t y  brown s p e c k s  composed p a r t l y  o f  j a r o s i t e  
(Ferguson, 1916) .  A t  t h e  E l l e n d a l e  Mine, t h e  r h y o l i t e  is s h e a r e d  and  f i s s u r e d  
a l o n g  p l a n e s  s t r i k i n g  n o r t h e a s t .  The f a u l t  and  f i s s u r e  zones  range  from 
s e v e r a l  i n c h e s  up t o  a few f e e t  t h i c k  and  c o n t a i n  up  t o  s e v e r a l  f e e t  o f  gougy 
material a l o n g  them (Kleinhampl and Ziony, 1984) .  O t h e r  t h a n  i r o n  o x i d e s  and 
s u l f a t e s ,  no o t h e r  m i n e r a l s  were no ted  on t h e  E l l e n d a l e  Mine dumps. Nearby 
p r o p e r t i e s ,  however c o n t a i n e d  p y r i t e ,  copLper o x i d e s ,  and some g a l e n a .  

I n  t h e  e a s t e r n  part o f  t h e  d i s t r i c t ,  p r o s p e c t s  expose  q u a r t z  v e i n s  c u t t i n g  
d i o r i t e  n e a r  its c o n t a c t  w i t h  sed imenta ry  rocks .  Coper o x i d e s  and  s u l f i d e s  
are v i s i b l e  on t h e  dumps here .  

The Jumbo barite mine, on t h e  s o u t h  end  oE t h e  d i s t r i c t ,  is a bedded d e p o s i t  
o f  barite w i t h i n  c h e r t ,  a r g i l l i t e ,  and  l i m e s t o n e  o f  e a r l y  P a l e o z o i c  age.  The 
b a r i t e  body is pod-like i n  form, and  is o n l y  p a r t l y  concordan t  w i t h  t h e  
e n c l o s i n g  sed imenta ry  bedding.  The r o c k s  i n  t h e  area are b r e c c i a t e d  and  
s t a i n e d  w i t h  i r o n  o x i d e s  (Papke,  1984) .  

GEOCHEMICAL RELATIONSHIPS 

Samples o f  o r e  t aken  from dumps o f  t h e  E l l e n d a l e  Mine and  a d j a c e n t  workings 
a l l  c o n t a i n e d  g o l d ,  one sample  c o n t a i n e d  150  ppm--over f o u r  ounces  p e r  t o n ,  
b u t  o n l y  trace amounts o f  s i l v e r .  Both a r s e n i c  and antimony v a l u e s  were  ve ry  
low i n  t h e s e  samples;  b a s e  metal v a l u e s  were a l s o  low. MOlybdenum v a l u e s ,  
whi le  low, a p p e a r  t o  be s l i g h t l y  anomalous. Two satnples t a k e n  from p r o s p e c t s  
abou t  one h a l f  m i l e  nor thwes t  o f  t h e  E l l e n d a l e  Mine c o n t a i n e d  h igh  s i l v e r  
a s s o c i a t e d  w i t h  high l e a d ,  z i n c ,  and copper. One of t h e s e  samples  c o n t a i n e d  
high bismuth,  antimony, a n d  molybdenum: n e i t h e r  c o n t a i n e d  a r s e n i c .  

Samples t aken  i n  t h e  s o u t h e a s t e r n  part o f  t h e  d i s t r i c t ,  i n c l u d i n g  one t aken  a t  
t h e  barite mine, were h i g h  t o  v e r y  h i g h  i n  barium. The b a r i t e  mine sample  
c o n t a i n e d  no anolnalous metal v a l u e s ,  however. Other  samples  i n  t h i s  area were 
anomalous i n  copper ,  l e a d ,  z i n c ,  and  antimony. S i l v e r  v a l u e s  ranged frorn 1 .5  
t o  700 p p ,  and  one sample r e p o r t e d  20 ppn g o l d .  

Sampling i n  t h i s  d i s t r i c t  seems to i n d i c a t e  t h a t  t h e e  are two s e p a r a t e  and 
d i s t i n c t  t y p e s  o f  mineralization p r e s e n t :  one a s s o c i a t e d  w i t h  t h e  d i o r i t e  and 
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qua r t z  d i o r i t e  i n t r u s i v e  bodies  and t h e i r  c o n t a c t  zones; and another  probably 
younger per iod of  mine ra l i za t ion  a s s o c i a t e d  wi th  t h e  r h y o l i t e  i n t r u s i v e  bodies 
and t h e i r  con tac t  zones. The former is a base-metal s i l v e r  a s s o c i a t i o n ,  t h e  
l a t t e r  gold with l i t t l e  e l s e  except  poss ib ly  molybdenum. 
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ELLSWORTH DISTRICT 

The E l l swor th  mining d i s t r i c t  is l o c a t e d  i n  t h e  n o r t h e r n  P a r a d i s e  Range a b o u t  
10 miles n o r t h e a s t  of t h e  town o f  Gabbs. The d i s t r i c t  i n c l u d e s  Gennany and  
Marble F a l l s  canyons on t h e  w e s t  s i d e  o f  t h e  P a r a d i s e  b n g e  and e x t e n d s  t o  t h e  
east t o  i n c l u d e  t h e  area o f  E l l s w o r t h  and F l a g s t a f f  canyons i n  t h e  c e n t r a l  and 
e a s t e r n  parts of  t h e  range.  The mines and pros,occts o f  t h e  d i s t r i c t  are 
w i t h i n  t h e  e a s t e r n  p a r t  o f  Township 13 North ,  Range 37 E a s t r  and t h e  wes te rn  
,part o f  Township 1 3  North,  Range 38  E a s t ,  Nye County. 

HISTQRY 

Ore was d i s c o v e r e d  i n  t h e  E l l s w o r t h  d i s t r i c t  i n  1863  and  t h e  area was 
organ ized  a s  t h e  Mammoth d i s t r i c t  i n  1864. There was o n l y  minor 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  1870 when a 10-stamp m i l l  was c o n s t r u c t e d  (Thompson and . 
West, 1881).  The m i l l  o p e r a t e d  i n t e r m i t t e n t l y  up  to a b o u t  1881 when 
o p e r a t i o n s  ceased  ( K r a l ,  1951) .  T a i l i n g s  from t h e  e a r l y  o p e r a t i o n s  were 
reworked i n  t h e  d i s t r i c t  d u r i n g  t h e  e a r l y  1 9 2 0 ' s  a n d  from 1933-45. Tungsten 
was mined from small d e p o s i t s  d u r i n g  t h e  e a r l y  1 9 0 0 ' s  and  a g a i n  i n  t h e  1950 ' s .  
The t u n g s t e n  minera l ,  h u e b n e r i t e ,  was f i r s t  d e s c r i b e d  i n t  he  United S t a t e s  
froin o c c u r r e n c e s  a t  E l l s w o r t h  (Kleinhampl and  Ziony, 1984) .  The d a t e  o f  t h i s  
d i s c o v e r y  is n o t  c l e a r ,  b u t  t h e  e a r l i e s t  r e f e r e n c e  to it  found was d a t e d  1891. 

A t  t h e  t i m e  o f  o u r  examina t ion  (March 1986) ,  t h e r e  was e v i d e n c e  o f  mining 
a c t i v i t y  i n  s e v e r a l  p r t s  o f  t h e  d i s t r i c t .  A new headframe was i n  p l a c e  a t  
t h e  Big S p r i n g s  Mine n o r t h  o f  E l l s w o r t h  and  underground work h a s  been done 
w i t h i n  t h e  past year .  Road b u i l d i n g  had been done n o r t h w e s t  o f  t h e  Return 
Mine and  i n  Marble Canyon, Cominco American had s t a k e d  claims a d j a c e n t  o t  t h e  
Return Mine i n  1982, and  a b l o c k  o f  claims i n  t h e  Lime Dyke area had been 
s t a k e d  i n  February 1986 by P l a c e r  U.S. Inc .  

GEOLOGIC SETTING 

Limestone and  s i l i c e o u s  clastic r o c k s  o f  t h e  Permian Pab lo  Formation u n d e r l i e  
most o f  t h e  western  p a r t  o f  t h e  E l l swor th  d i s t r i c t .  The s o u t h e a s t e r n  part o f  
t h e  d i s t r i c t  is u n d e r l a i n  by T e r t i a r y  v o l c a n i c  r o c k s ,  mainly  r h y o l i t i c  
a s h - f a l l  t u f f s  o f  t h e  Toiyabe Q u a r t z  Latite. E l l s w o r t h  Canyonr which d i v i d e s  
t h e  d i s t r i c t  i n  a nor theas t - sou thwes t  d i r e c t i o n ,  forms t h e  d i v i s i o n  between 
t h e  two rock  t y p e s ;  Permian r o c k s  l i e  g e n e r a l l y  nor thwes t  o f  E l l swor th  Canyon 
and  T e r t i a r y  v o l c a n i c  r o c k s  c r o p  o u t  t o  t h e  s o u t h  o f  t h e  canyon. A body o f  
Cretaceous  g r a n o d i o r i t e  is shown by Kleinhampl and Ziony (1984) n e a r  t h e  mouth 
of  E l l s w o r t h  Canyon. The Permian r o c k s  are s t r o n g l y  deformed i n t o  a series o f  
t i g h t  f o l d s  a l i g n e d  a l o n g  a nor thwes t  t r e n d  (Kleinhampl and Ziony, 1984) .  

ORE DEPOSITS 

Mineral  p r o p e r t i e s  E l l s w o r t h  f a l l  i n t o  f o u r  g e n e r a l  g roups  w i t h i n  t h e  
d i s t i r c t .  P r o p e r t i e s  a round  t h e  Es ta  Buena and  Eagle  Mines, nea r  t h e  t o w n s i t e  
of  E l l sowr th  on t h e  east s i d e  oE t h e  d i s t r i c t ,  may be  t h e  o l d e s t  
workings i n  t h e  area. These p r o p e r t i e s  i n c l u d e  t h e  E s t a  Buena, F l a g s t a f f ,  
Grandview o r  Eag le ,  and t h e  Easter Sunday Mines. Workings a t  t h e s e  mines 
occur  n e a r  t h e  c o n t a c t  o f  Permian r o c k s  and a Cre taceous  i n t r u s i v e .  

E l l s w o r t h  District-1 



Minera l iza t ion  occurs  i n  q u a r t z  ve ins  which c u t  greens tones ,  carbonate  rocks ,  
and t h e  i n t r u s i v e  i t s e l f .  A t  t h e  Esta Buena Mine, s i l v e r  mine ra l i za t ion  was 
found i n  a qua r t z  vein i n  a t h r u s t  f a u l t  between l imes tone  and g ranod io r i t e .  
Skarn minera l iza t ion  is p r e s e n t  a t  the  Grand V i e w  and  Eas t e r  Sunday p r o p e r t i e s  
and wolframite was seen i n  samples from the  Grand V i e w  Mine. 

The Rig Spring, about  one mile nor th  of El lsworth,  is s i rn i la r  t o  those near 
t h e  town. Oxidized q u a r t z  ve in  ma te r i a l  from t h i s  d e p o s i t  con ta ins  copper 
oxide minerals  and poss ib ly  t e t r a h e d r i t e .  Garnet and ep ido te  a r e  a l s o  
p re sen t  . 
A t  t he  Lime Dyke Mine i n  Marble F a l l s  Canyon, and a t  t h e  German and Japan 
C l a i m s  i n  Germany Canyon, workings expose q u a r t z  v e i n s  which c u t  meta-andesite 
and carbonate  rocks. Galena is p resen t  along with p y r i t e  a t  the  L i m e  Dyke 
Mine, no m e t a l l i c  mine ra l s  were seer) a t  t h e  German and  Japan property.  

The Return Mine and nearby Vindica tor  Mine and C l in ton  b i r d  pro,perty are a l l  
l oca t ed  i n  Ellsworth Canyon about  two mi les  southwest  of  t he  o l d  town. 
Workings a t  these  mines were developed along ve in- l ike  a l t e r e d  s h e a r  zones i n  
T e r t i a r y  volcanic  rocks. The shea r  zones s t r i k e  t o  t h e  northwest and d i s p l a y  
very l i t t l e  v i s i b l e  mine ra l i za t ion  except  q u a r t z  and iron-oxide s t a i n i n g .  A t  
t h e  Return Mine, p y r i t e  and t e t r a h e d r i t e  were found i n  samples c o l l e c t e d  from 
the  mine dumps. Wall rocks  nea r  the  shear  zones are a r g i l l i z e d  and weakly 
s i l i c i f i e d .  
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FAIRPLAY DISTRICT 

LOCATION 

The F a i r p l a y  d i s t r i c t  is l o c a t e d  on t h e  s o u t h w e s t e r n  f l a n k  o f  t h e  P a r a d i s e  
Range and e x t e n d s  from t h e  o l d  camps o f  Atwood and  Caldyke west t o  t h e  Mineral  
County l i n e .  The mines and p r o s p e c t s  o f  t h i s  d i s t r i c t  are c o n c e n t r a t e d  i n  two 
areas. One encompasses t h e  Goldyke-Atwood Mines i n  t h e  s o u t h e a s t  p a r t  o f  
Township 11 North,  Range 36 E a s t ,  t h e  east h a l f  o f  Township 1 0  North ,  Range 36 
E a s t ,  and t h e  west h a l f  o f  Township 10 North,  Range 37 E a s t ;  t h e  second area 
is l o c a t e d  mainly  w e s t  o f  P o l e  Line Road i n  p a r t s  of Townships 10 and  11 
North,  Ranges 35 and  36 E a s t .  

HISTORY 

Cold was d i s c o v e r e d  i n  t h i s  area i n  1901, and t h e  Atwood mining d i s t r i c t  was 
organ ized  t h a t  y e a r  ( K r a l ,  1951) .  Ap,parently l i t t l e  came o f  t h e  f i r s t  
d i s c o v e r i e s  and t h e  area was o rgan ized  a s  t h e  h i r p l a y  d i s t r i c t  i n  1903. The 
major mine n e a r  Atwocd, t h e  B u t l e r  Mine, c l o s e d  i n  1906 and t h e  town q u i c k l y  
faded away ( H a l l ,  1981) .  D i s c o v e r i e s  n e a r  Goldyke (Tom Burns Camp), a b o u t  o n e  
m i l e  sou thwes t  o f  Atwocd, were made i n  1906 and  mines  i n  t h a t  area were a c t i v e  
u n t i l  a b o u t  1910  a all, 1981) .  No produc t ion  is r e c o r d e d  from t h e  F a i r p l a y  
d i s t r i c t  through 1984, b u t  Kral (1951) n o t e s  t h a t  i n t e r m i t t e n t  small 
p roduc t ion  came from mines t h e r e  between 1907 and  1930. 

I n  t h e  f a l l  o f  1982, FMC Corpora t ion  d i s c o v e r e d  a l a r g e  g o l d  orebody i n  t h e  
wes te rn  part o f  t h e  F a i r p l a y  d i s t r i c t .  T h i s  d i s c o v e r y ,  o r i g i n a l l y  narned t h e  
Goose d e p o s i t ,  is now i n  p r o d u c t i o n  a s  t h e  P a r a d i s e  Peak Mine. Th is  mine h a s  
a p r o j e c t e d  1 0  y e a r  l i f e  and  a planned p r o d u c t i o n  o f  100,000 ounces  o f  g o l d  
and 3.5 m i l l i o n  ounces  o f  s i l v e r  a n n u a l l y ,  

GEOLOGIC SETTING 

The o l d e s t  r o c k s  exposed w i t h i n  t h e  F a i r p l a y  mining d i s t r i c t  c o n s i s t  o f  
g r e e n s t o n e s  o f  t h e  Permian Pablo  Formation which c r o p  o u t  i n  t h e  n o r t h e a s t e r n  
,part o f  t h e  d i s t r i c t ,  n o r t h  o f  Atwood, and t h r e e  separate p a t c h e s  o f  
metasedimentary  and metavo lcan ic  r o c k s  o f  T r i a s s i c  E x c e l s i o r  Formation found 
i n  t h e  nor thwes te rn  p a r t  o f  t h e  d i s t r i c t ,  n e a r  t h e  Mineral  County l i n e .  The 

" remainder  o f  t h e  d i s t r i c t  is u n d e r l a i n  by T e r t i a r y  v o l c a n i c  rocks .  The 
v o l c a n i c  r o c k s  c o n s i s t  o f  s i l ic ic  t o  i n t e r m e d i a t e  l a v a s  and  t u f f s  and welded 
ash-flow t u f f s  i n  t h e  area o f  Goldyke, d a c i t i c  t o  b a s a l t i c  l a v a s  t o  t h e  west 
of  Goldyke, and r h y o l i t i c  ash-flow t u f f s  i n  t h e  n o r t h e r n  and f a r  wes te rn  p a r t s  
o f  t h e  d i s t r i c t  (Kleinhampl and  Ziony, 1984) .  

ORE DEPOSITS 

Mines and  p r o s p e c t s  o f  t h i s  d i s t r i c t  are grouped i n t o  t h r e e  areas; t h e  
o r i g i n a l  d i s c o v e r y  site and r e l a t e d  d e p o s i t s  a t  Atwood-Goldyke, a c l u s t e r  o f  
workings between State Highway 361 and  P o l e  L ine  Road i n  t h e  nor thwes te rn  part 
o f  t h e  d i s t r i c t ,  and  t h e  somewhat i s o l a t e d  P a r a d i s e  Peak g o l d  mine i n  t h e  
western  part of  t h e  d i s t r i c t ,  
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The B u t l e r  Mine, p r i n c i p a l  mine o f  t h e  o l d  Atwood d i s t r i c t ,  and t h e  Okey Davis 
and Goldyke Reef p r o p e r t i e s  a t  Goldyke d i s p l a y  s i m i l a r  g e o l o g i c  s e t t i n g s  and 
ore c o n t r o l s .  The B u t l e r  Mine was developed a l o n g  a n o r t h e a s t - s t r i k i n g  f a u l t  
zone a t  t h e  c o n t a c t  o f  Permian g r e e n s t o n e s  (meta -andes i t e )  w i t h  a r h y o l i t e  
d i k e .  Gold and s i l v e r  m i n e r a l i z a t i o n  is p r e s e n t  i n  o x i d i z e d  q u a r t z  v e i n  
material formed a long  t h e  f a u l t .  The Okey Davis  mine t o  t h e  s o u t h  is i n  a 
similar s e t t i n g  excep t  t h e  r h y o l i t e  d i k e  h e r e  c u t s  T e r t i a r y  a n d e s i t e .  The 
a n d e s i t e  is p r o p l i z e d  and  s i l i c i f i e d .  A t  t h e  Goldyke Reef Mine, ore o c c u r r e d  
i n  bunches a l o n g  a nor thwes t - t rend ing  v e i n  which c u t s  s i l i c i f i e d  a n d e s i t e  and 
d a c i t e .  Other  pro,oert ies nearby  show similar c h a r a c t e r i s t i c s ;  i r o n - s t a i n e d  
q u a r t z  v e i n s  wi th  minor p y r i t e  and g a l e n a  which c u t  s i l i c i f i e d  meta -andes i t e  
o r  a n d e s i t e .  The w a l l  r o c k s  are p r o p y l i z e d ,  s i l i c i f i e d ,  and  s t a i n e d  w i t h  i r o n  
o x i d e s .  Most o f  t h e  v e i n s  f o l l o w  f a u l t  zones  a l o n g  c o n t a c t  o f  r h y o l i t e  d i k e s  
and t h e  o l d e r  rocks .  The s t r u c t u r a l  t r e n d s  f o l l o w e d  by dike-vein  c o n t a c t s  are 
nor thwes t  and n o r t h e a s t .  

I n  t h e  n o r t h e r n  p a r t  o f  t h e  d i s t r i c t  a t  t h e  S u l l i v a n  Mine, nor thwes t - t rend ing  
q u a r t z  v e i n s  c u t  s i l i c i f i e d  metavo lcan ic  r o c k s .  Copper o x i d e  and s u l f i d e  
m i n e r a l s  are p r e s e n t  i n  b r e c c i a t e d ,  pod- l ike  q u a r t z  ve ins .  Workings a t  t h e  
nearby Gold Ledge Mine e x p l o r e  narrow i r o n - s t a i n e d  q u a r t z  v e i n s  and  v e i n l e t s  
which o c c u r  a l o n g  a metasedimentary-metavolcanic r o c k  c o n t a c t .  The v e i n i n g  
f o l l o w s  a n o r t h e a s t - t r e n d i n g  f a u l t  zone. 

A t  t h e  p r e s e n t  tirne, most o f  t h e  a c t i v i t y  i n  t h e  F a i r p l a y  d i s t r i c t  is c e n t e r e d  
a b o u t  t h e  new FMC g o l d  mine i n  t h e  sou thwes te rn  p a r t  o f  t h e  d is t r ic t .  The 
P a r a d i s e  Peak g o l d  mine is l o c a t e d  on a small i s o l a t e d  r h y o l i t e  h i l l  j u s t  west 
o f  Po le  Line Road. T h i s  l o c a t i o n  is a t  t h e  s i te  o f  a n  o l d  mercury workings ,  
t h e  Nody p r o s p e c t ,  and a small p roduc t ion  o f  mercury is c r e d i t e d  t o  t h e  
pro,oerty f o r  1936 and  1969 ( B a i l e y  and  o t h e r s ,  1984) .  C l a i m s  o v e r  t h e  mercury 
p r o s p e c t  had k e n  abandoned b e f o r e  t h e  g o l d  d i s c o v e r y  was made and  t h e  
p r o p e r t y  was s t a k e d  by a g e n t s  f o r  FMC Cor,poration i n  la te  1982. The mine is 
c u r r e n t l y  o p e r a t i n g  a t  a rate o f  4000 t o n s  p e r  d a y  and is one o f  t h e  l a r g e s t  
g o l d  mines i n  t h e  state. 

The o r e  d e p o s i t  a t  P a r a d i s e  Peak Mine o c c u r s  i n  f e l s i c  t u f f s  and f l o w s  t h a t  
o v e r l i e  a t h i c k  s e c t i o n  o f  d a c i t e  f lows.  The a l t e r e d  and m i n e r a l i z e d  r o c k s  
are a p p a r e n t l y  o v e r l a i n  by a younger sequence of  u n a l t e r e d  a n d e s i t e  f lows .  
Gold-s i lver-mercury m i n e r a l i z a t i o n  o c c u r s  w i t h i n  a r e s t r i c t e d  enve lope  o f  
q u a r t z - a l u n i t e  a l t e r a t i o n  which l ies w i t h i n  a l a r g e r  a r e a  o f  advanced a r g i l l i c  
a l t e r a t i o n .  These zones  g r a d e  o u t  i n t o  a r g i l l i c  t h e n  p r o p y l i t i c  a l t e r a t i o n  
zones. C e n t r a l  zones  o f  q u a r t z - a l u n i t e  o r  q u a r t z  l o c a l l y  o v e r l i e  areas o f  
o,paline silica f l o o d i n g .  The q u a r t z - a l u n i t e  zones  c o n t a i n  c i n n a b a r ,  barite, 
n a t i v e  s u l f u r ,  n a t i v e  g o l d ,  s i l v e r  h a l o i d s ,  a n d ,  l o c a l l y ,  p y r i t e .  The t o p  o f  
t h e  o r e  zone is capped by a 20- t o  30-foot- th ick zone o f  h y d r o t h e n m l  b r e c c i a  
which p robab ly  r e p r e s e n t s  t h e  upper e x p r e s s i o n  of o n e  o f  t h e  main 
m i n e r a l i z i n g  c o n d u i t s .  The orebody o c c u r s  i n  a down-dropped f a u l t  b l o c k  and 
t h e  boundar ies  o f  t h e  ore zone are t h e r e f o r e  s h a r p .  S e v e r a l  hundred f e e t  o f  
p r o p y l i t i z e d  d a c i t e  f lows  u n d e r l i e  t h e  o r e  zone. 

GEOCHEMICAL RELATIONSHIPS 

A l l  o r e  samples c o l l e c t e d  w i t h i n  t h e  e a s t e r n  (Goldyke-~twood) p o r t i o n  o f  t h e  
F a i r p l a y  d i s t r i c t  were found t o  c o n t a i n  g o l d ;  v a l u e s  ranged from t h e  d e t e c t i o n  



l i m i t  of 0.05 ppm up t o  6.1 ppm. S i l v e r  va lues  were vc%riabler  ranging from 
1 ppm up t o  1000 ppm and do no t  c o r r e l a t e  w e l l  w i th  gold va lues .  Arsenic  and 
antimony va lues  were low t o  moderate i n  t hese  samples;  copper,  l e a d ,  and z inc  
were anomalous i n  a l l  of them. 

Very high gold  values were found i n  t h e  samples taken a t  t he  S u l l i v a n  and Gold 
Ledge Mines on the nor th  edge of  t h e  a r ea .  Values o f  18 and 76 pp. go ld ,  both 
a s soc i a t ed  with high a re sen ic ,  were obtained.  The S u l l i v a n  Mine sample 
contained 700 ppm s i l v e r  and very  high copIprt  l e a d ,  and antimony; t h e  Gold 
Ledge sample contained only  low va lues  f o r  t h e s e  elements .  

A t  t h e  Paradise  Peak Mine, samples contained go ld  (1.05 and 1.5 ppm) and 
s i l v e r  (30 and 50 p p )  a s soc i a t ed  wi th  low a r s e n i c  va lues  and high antimony 
and mercury values.  Base metal va lues  were a l s o  low i n  samples from t h i s  
de,oosi t. 
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GABBS DISTRICT 

LOCATION 

The Gabbs d i s t r i c t  covers  t he  western po r t ion  o f  t h e  Pa rad i se  Range and l ies 
between Downeyville on the  no r th  and t h e  Cottonwood Canyon area on t h e  south ,  
and ex tends  from the  western f r o n t  of the  range nea r  Gabbs e a s t  t o  inc lude  
pros,pects nea r  Craig S ta t ion  i n  t h e  e a s t e r n  ,part of  t h e  range. The mining 
d i s t r i c t  l ies mostly within Township 12 North, Ranges 36 and 37 Eas t ,  Nye 
County . 

Paher (1970)t  sets the  d a t e  of  discovery of s i l v e r - l e a d  d e p o s i t s  a t  
Downeyville, i n  t he  northern part of t h e  d i s t r i c t ,  a s  May 1877. However, 
product ion records  f o r  the Downeyville mines show product ion  f o r  t h e  years  
1875-1887 (Couch and Carpenter ,  1943),  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  must have 
been discovered sometime p r i o r  t o  1875. A l e a d  s m e l t e r  was b u i l t  a t  
Downeyville s h o r t l y  a f t e r  1881, b u t  a c t i v i t y  a t  t h e  mines had ceased by about  
1901 (Paher ,  1970). The Phelps-Stokes i r o n  d e p o s i t ,  no r theas t  of Gabbs, was 
discovered i n  1902 and produced a s i g n i f i c a n t  amount o f  i r o n  o r e  i n  1951-52 
( ~ l e i n h a m p l  and Ziony, 1984).  Severa l  smal l  copper p r o p e r t i e s  have been 
explored i n  t he  a r ea  extendiny from Craig S t a t i o n  northwest  t o  t h e  Big Chief 
Mine. Copper explora t ion  and product ion appa ren t ly  took p l a c e  between 
1912-15. Tungsten was d iscovered  a t  t h e  Bet ty O ' N e a l  p rospec t  sometime 
following World War I and o t h e r  tungsten occurrences j u s t  s o u t h e a s t  of t he  
town o f  Gabbs were discovered i n  1931 (S tager  and Tingley ,  i n  prep . ) .  The 
l a r g e s t  product ion from the  Gabbs d i s t r i c t  has  come from t h e  non-metallic 
mineral  d e , p s i t s t  de,oosits o f  magnesite and b r u c i t e  which occur  no r th  of  
Cottonwood Canyon near  t he  o l d  Bet ty  O i N e a l  tungs ten  proper ty .  Bruc i te  was 
discovered near  the  town of Gabbs i n  1927 (Kra l ,  1951).  Large amounts of  
~ m g n e s i t e  were mined during Wrold War 11 a s  a source  of  magnesium meta l ,  and 
l a r g e  tonnages of both b r u c i t e  and magnesite have been mined from t h e  depos i t  
up t o  t h e  p re sen t  time f o r  use  i n  t he  r e f r a c t o r y  indus t ry .  

GEOLOGIC SETTING 

Pre-Tert iary sedimentary rocks  of  t he  d i s t r i c t  a r e  d i s t r i b u t e d  i n  t h r e e  
north-northwest t rending b e l t s ,  wi th  one b e l t  of fo lded  T r i a s s i c  and J u r a s s i c  
rocks sandwiched between a t h r u s t  p l a t e  of Late  Triassic s t r a t a  on t h e  west 
and Permian rocks  on the  east (Kleinhampl and Ziony, 1984).  The Permian 
rocks,  mapped a s  Pablo Formation, inc lude  rnainly metavolcanic  s i l i c i c  and 
mafic rocks  with l e s s o r  amounts of  c l a s t i c  rocks  and,  i n  one a r e a ,  a q u a r t z i t e  
u n i t  mapped s e p a r a t e l y  a s  t h e  Dunlap Formation. The c e n t r a l  b e l t  of rocks 
inc ludes  parts of t he  Mesozoic Luning, Gabbs, and Sunr i se  Formations 
c o n s i s t i n g  of  f ine-gra ined  c l a s t i c  and carbonate  beds. The westernmost b e l t  
of s t r a t a  is a t h r u s t  p l a t e  of  l a r g e l y  r e c r y s t a l l i z e d  dolomite  of t h e  upper 
member of  t h e  Late Triassic Luning Formation which has  been in t ruded  by t h e  
Cottonwood Stock. 

The Cottonwood Stock, t h e  l a r g e s t  p l u t o n i c  body i n  t h e  d i s t r i c t ,  has  in t ruded  
t h e  Luning Formation 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 ;  i t  is s p a t i a l l y  
a s s o c i a t e d  wi th  the  b r u c i t e  d e p o s i t s  which l ie  along its con tac t .  An o l d e r  
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g r a n i t e  forms smaller s c a t t e r e d  o u t c r o p s  i n  t h e  s o u t h w e s t e r n  and s o u t h e a s t e r n  
parts o f  t h e  d i s t r i c t .  In  a d d i t i o n  t o  t h e  p l u t o n i c  r o c k s ,  nor thwes t - t rend ing  
d i k e  swarms c u t  many of t h e  Mesozoic rocks .  The d i k e s  i n c l u d e  a n d e s i t e ,  
lamprophyre,  r h y o l i t e ,  and a p l i t e ,  and  are c o n c e n t r a t e d  main ly  i n  t h e  w e s t e r n  
p a r t  o f  t h e  d i s t r i c t ,  n e a r  t h e  g r a n i t e  and t h e  Cottonwood g r a n o d i o r t i e  s t o c k .  
The p l u t o n i c  rocks  were i n t e r p r e t e d  to be E a r l y  J u r a s s i c  a g e  o r  younger by 
V i t a l i a n o  and  Callaghan ( 1 9 6 3 ) ,  and t o  be Cre taceous  by S c h i l l i n g  (1968) .  The 
r h y o l i t e  d i k e s  have been i n f e r r e d  by some t o  be t h e  younges t  o f  t h e  
p r e - T e r t i a r y  rocks  ( V i t a l i a n o  and  o t h e r s t  1 9 5 7 ) /  a n d  by o t h e r s  t o  be T e r t i a r y  
(Cal laghan,  1933) .  

ORE DEPOSITS 

Minera l  d e p o s i t s  i n  t h e  Gabbs d i s t r i c t  are grouped i n t o  t h r e e  g e n e r a l  areas. 
De,msits  o f  magnesi te  and b r u c i t e  are c o n f i n e d  t o  t h e  c o n t a c t  a u r e o l  o f  t h e  
Cottonwood Stock.  Small contact-metamorphic t u n g s t e n  d e , w s i t s  a l s o  o c c u r  n e a r  
t h e  margin of t h e  s tock .  The magnes i t e -b ruc i t e  d e p o s i t s  account  f o r  t h e  - 
l a r g e s t  p o r t i o n  of t h e  m i n e r a l  p r o d u c t i o n  form t h e  Gabbs d i s t r i c t .  S i n c e  
c o n s i d e r a b l e  in format ion  is a v a i l a b l e  on t h e s e  d e , w s i t s ,  w e  d i d  n o t  examines 
them as part o f  t h i s  s t u d y .  Articles by V i t a l i a n o  and  Cal laghan (L956), and 
Krall ( 1 9 5 1 ) t  can be  c o n s u l t e d  f o r  d e s c r i p t i o n s  o f  t h e  magnes i t e -b ruc i t e  
d e p o s i t s .  

D e p o s i t s  o f  s i l v e r - l e a d - z i n c  a t  Downeyville are a l l  c l u s t e r e d  w i t h i n  a one 
s q u a r e  m i l e  a r e a  i n  t h e  low h i l l s  n o r t h e a s t  o f  t h e  town o f  Gabbs. O r e  o c c u r s  
i n  replacement  'bodies i n  a l t e r e d  l i m e s t o n e  o f  t h e  Luning Formation. From what 
can be  s e e n  from s u r f a c e  e x p o s u r e s ,  mining was done a l o n g  pi,pes and  c h u t e s  
t h a t  fo l lowed  bedding p l a n e - f r a c t u r e  i n t e r s e c t i o n s  i n  t h e  h o s t  l imes tone .  The 
l i m e s t o n e  o u t c r o p s  d i s p l a y  a m o t t l e d  appearance w i t h  b leached  marble  zones  
o c c u r r i n g  b o t h  a long  bedding and  as random p a t c h e s  i n  t h e  rock.  The o r e  
d e , p s i t s  are o x i d i z e d  a t  s u r f a c e ,  and o u t c r o p  as  l i m o n i t e - ,  hemat i te-  r i c h  
gossans .  The gossans  c o n t a i n  l e n s e s  o f  j a s p e r o i d .  Vugs commonly c o n t a i n  
clear q u a r t z  c r y s t a l s ,  b a r i t e  c r y s t a l s ,  hemimorphite c r y s t a l s l  and c e r u s s i t e .  
Wul fen i te  is a l s o  p r e s e n t .  Specimens o f  s u l f i d e  o r e ,  froin d e e p e r  i n  t h e  mine 
workings,  s e e n  on t h e  Downeyvil le Mine dump c o n s i s t e d  o f  massive  g a l e n a ,  
s p h a l e r i t e ,  and p y r i t e .  S i l v 3 r ,  and  some g o l d ,  o c c u r r e d  w i t h  t h e  l ead-z inc  
minera l s .  A small ,patch o f  a l t e r e d  i n t r u s i v e  rock  c r o p s  o u t  j u s t  nor thwes t  o f  
t h e  main s h a f t  o f  t h e  o l d  Downeyvil le Mine. The a l t e r a t i o n  i n  t h e  l i m e s t o n e  
a t  Downeyvil le,  as w e l l  as t h e  s i l v e r - b a s e  metal m i n e r a l i z a t i o n ,  cou ld  b e  
r e l a t e d  t o  a body o f  i n t r u s i v e  rock  which may u n d e r l i e  t h i s  p o r t i o n  o f  t h e  
d i s t r i c t .  

The t h i r d  g e n e r a l  grouping o f  m i n e r a l  d e p o s i t s  i n  t h e  Gabbs d i s t r i c t  c o n s i s t s  
o f  s e v e r a l  small c o p p e r - s i l v e r  o c c u r r e n c e s  l o c a t e d  n o r t h  and  s o u t h  o f  Cra ig  
S t a t i o n  a l o n g  t h e  e a s t e r n  b o r d e r  o f  t h e  mining d i s t r i c t .  These d e p o s i t s  f a l l  
a l o n g  a nor thwest-southeast  t r e n d  which e x t e n d s  from t h e  area o f  t h e  Big Chief 
Mine on t h e  nor thwes t  t o  t h e  p r o s p e c t s  n e a r  Fowler s p r i n g  on t h e  s o u t h e a s t .  
A t  t h e  Big Chief and Chuckar p r o p e r t i e s ,  o x i d e  and s u l f i d e  copper  m i n e r a l s  
o c c u r  a l o n g  s h e a r  zones c u t t i n g  s i l i c i f i e d  l imestone.  P r o s p e c t s  nor thwes t  o f  
Cra ig  S t a t i o n  e x p l o r e  q u a r t z  v e i n s  c o n t a i n i n g  copper  m i n e r a l i z a t i o n  which c u t  
meta-andesi te .  F u r t h e r  s o u t h e a s t ,  p r o s p e c t s  n e a r  Fowler S p r i n g  expose 
nor thwes t - t rend ing  q u a r t z  v e i n s  i n  s h e a r  zones  i n  meta-andesi te .  These 
p r o s p e c t s  c o n t a i n  t e t r a h e d r i t e .  
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Other p r o p e r t i e s  which do n o t  f a l l  i n t o  any of t h e  t h r e e  a r e a s  desc r ibed  
inc lude  the  Phelps-Stokes i r o n  mine a t  the  mouth of Be l l  Canyon and t h e  
Chestnut Mine a t  t he  head of bll Canyon, i n  t h e  s o u t h e a s t  por t ion  of t h e  
mining d i s t r i c t .  The Phelps-Stokes depos i t  is a replacement body of  magnet i te  
and hemati te  a s soc i a t ed  wi th  a small  body of ,porphyri t ic  g r a n i t e  which c u t s  
doloini te of the Luniny Formation. A t  the  Chestnut Mine , gold-s i lver  
minera l iza t ion  occurs  along shea r  zones c u t t i n g  a l t e r e d  meta-andesite. 
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GOLDEN ARROW DISTRICT 

LOCATION 

The Golden Arrow rnining d i s t r i c t  is l o c a t e d  on t h e  w e s t e r n  s i d e  o f  t h e  n o r t h e n  
Kawich Range a b o u t  40  miles s o u t h e a s t  o f  Tonopah. The d i s t c i c t  c o v e r s  t h e  
lower f l a n k s  oE t h e  range  a l o n g  t h e  edge o f  Cac tus  F l a t  and i n c l u d e s  t h e  o l d  
camp o f  Golden Arrow as w e l l  a s  B l a k e ' s  Camp t h r e e  miles t o  t h e  nor thwes t .  
The mines o f  t h e  d i s t r i c t  are l o c a t e d  i n  S e c t i o n s  27,  28, 29, 32, and  33, 
Township 2 North ,  Range 48 E a s t  and i n  S e c t i o n s  31 1 0 ,  and 11, Township 1 
North,  Range 4 8  E a s t ,  Nye County. T h i s  d i s t r i c t  is o n l y  5 miles n o r t h  o f  t h e  
n o r t h e r n  boundary o f  Nellis A i r  Force Range. 

HISTORY 

D i s c o v e r i e s  i n  t h i s  d i s t r i c t  were made a t  two s e p a r a t e  l o c a t i o n s  w i t h i n  a 
p e r i o d  of a b o u t  e i g h t  months. A small l e d g e  o f  r i c h  g o l d  ore was d i s c o v e r e d  
a t  t h e  o r i g i n a l  s i te  o f  Golden Arrow i n  Oc tober  1904 (Paher ,  1970) .  T h i s  
d i s c o v e r y  would have been a t  one o f  t h e  p r o p e r t i e s  i n  t h e  s o u t h e a s t  p a r t  o f  
t h e  d i s t r i c t ,  i n  Township 1 North ,  Range 4 8  East. I n  ,June 1905, g o l d  was 
d i s c o v e r e d  i n  v e i n s  a t  B l a k e ' s  Camp, l o c a t e d  a b o u t  3 miles t o  t h e  n o r t h w e s t  o f  
t h e  o r i g i n a l  Golden Arrow d i s c o v e r i e s  (Ehll, 1907) .  Somehow, i n  t h e  y e a r s  
s i n c e  t h e  f i r s t  a c t i v i t y  i n  t h e  camp, t h e  name Golden Arrow h a s  been 
t r a n s f e r r e d  n o r t h  to t h e  s i te  o f  mines a t  t h e  f o o t  o f  Confidence Mountain, 
n o r t h e a s t  o f  B l a k e ' s  Camp. 

Most o f  t h e  work i n  t h i s  d i s t r i c t  was done p r i o r  to 1916, a l t h o u g h  small 
shipments  o f  ore from t h e  d i s t r i c t  are recorded  f o r  1941 and 1946-50 
(Cornwall ,  1972).  T o t a l  e s t i m a t e d  p r o d u c t i o n  is a b o u t  $4200 ( K r a l ,  1951) .  

There h a s  been c o n s i d e r a b l e  a c t i v i t y  a t  Calden Arrow i n  t h e  ,past few y e a r s .  
D r i l l i n g  and  t r e n c h i n g  around Dead Horse H i l l  ( B l a k e ' s  Camp) a p p e a r s  t o  have 
been done r e c e n t l y .  About a m i l e  and  one  h a l f  s o u t h  o f  t h e  p r e s e n t  site o f  
Golden Arrow, a l a r g e  open-pi t  mine was developed and  then a p p a r e n t l y  
abandoned. O r e  from t h i s  mine was t r a n s , m r t e d  a few hundred f e e t  down s l o p e  
t o  t h e  n o r t h w e s t  o f  t h e  p i t  and  p laced  on l e a c h  pads .  There is no e v i d e n c e  
t h a t  t h e  l e a c h  o,peration e v e r  o p e r a t e d  and  i t  was n o t  a c t i v e  i n  E.iy 1986. 

Evidence o f  r e c e n t  d r i l l i n g  was a l s o  no ted  i n  t h e  area of  t h e  J e e p  claims, a t  
t h e  o r i g i n a l  s i te  o f  Golden Arrow. 

GEOLOGIC SETTING 

A l l  o f  t h e  Golden Arrow d i s t r i c t  is u n d e r l a i n  by T e r t i a r y  v o l c a n i c  rocks .  
Most o f  t h e  r o c k s  are r h y o l i t i c  welded ash-Elow t u f f s  and  t u f f  b r e c c i a s  (Tuff 
o f  Kawich caldera, Gardner and  o t h e r s ,  1980) .  Near t h e  s i t e  o f  B l a k e ' s  Camp, 
t h e s e  r o c k s  are o v e r l a i n  by t h e  Andesi te  o f  Golden Arrow (Gardner and  o t h e r s ,  
1980) .  The Kawich c a l d e r a  l ies i n  t h e  n o r t h e r n  Kawich Range o t  t h e  n o r t h e a s t  
o f  Golden Arrow; t h e  d i s t r i c t  is o u t s i d e  t h e  w e s t e r n  margin o f  t h e  c a l d e r a .  
The Page f a u l t ,  a major  o r e  c o n t r o l  Eor t h e  rnines a t  Blake ' s  Camp (Ferguson,  
1916) is r o u g h l y  parallel to t h e  c a l d e r a  rnargin and ,  a l though  a b o u t  3 miles 
a p a r t ,  t h e  two may be s t r u c t u r a l l y  r e l a t e d .  
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ORE DEPOSITS 

A t  what is presumed t o  be t h e  s i t e  o f  t h e  1904 Golden Arrow d i s c o v e r y ,  t h e  
p r e s e n t  J e e p  Group area i n  S e c t i o n  3 ,  Township 2 North ,  Range 4 8  E a s t ,  t h r e e  
i n c l i n e s  expose  a n o r t h w e s t - s t r i k i n g  q u a r t z  s t r i n g e r  zone i n  a l t e r e d  r h y o l i t e .  
P y r i t e  and  wispy s t r e a k s  of g r a y  s u l f i d e s  o c c u r  i n  t h e  q u a r t z .  

Workings i n  S e c t i o n s  32 and 33, Townhsip 2 North ,  Range 4 8  East ( t h e  Golden 
Arrow Mine o f  Ferguson, 1916)r  f o l l o w  t h e  n o r t h e a s t - t r e n d i n g  Page f a u l t  
(Ferguson,  1916) .  A series of  t e n  o r  more s h a f t s  were  sunk a l o n g  t h e  f a u l t  t o  
e x p l o r e  m i n e r a l i z e d  zones formed a l o n g  it. Vein m i n e r a l i z a t i o n  d e s c r i b e d  by 
Ferguson (1916)  occur red  i n  r h y o l i t e  and  c o n s i s t e d  o f  small q u a r t z - f i l l e d  
f i s s u r e s  c a r r y i n g  a few s p e c k s  oE s u l f i d e s .  The w a l l  rock  close t o  t h e  
f i s s u r e s  is s i l i c i f i e d .  P y r i t e  is t h e  p r i n c i p a l  s u l f i d e  p r e s e n t .  T~mellar 
q u a r t z - a f t e r - c a l c i t e  was noted by Ferguson i n  some areas o f  t h e  v e i n ,  and  
small c r y s t a l s  o f  second g e n e r a t i o n  q u a r t z  were r e p o r t e d  t o  l i n e  t h e  f a c e s  o f  
l a r g e r  q u a r t z  c r y s t a l s  i n  vugs. 

A t  what is p r e s e n t l y  c a l l e d  t h e  Golden Arrow Mine i n  S e c t i o n  28, Township 2 
North,  Range 48 E a s t  ( t h e  C o t t e r  Mine, Desert and  Gold Bar S h a f t s  o f  Ferguson, 
1916) ,  a l i n e  o f  i n c l i n e s  f o l l o w s  a nor thwes t - t rend ing  s h e a r  zone i n  r h y o l i t e .  
The zone is up t o  4 f e e t  wide and can  be traces f o r  500-600 f e e t  a l o n g  s t r i k e .  
Closely-spaced q u a r t z  v e i n l e t s  f o l l o w  t h e  s h e a r  zone; p y r i t e  and  f i n e - g r a i n e d  
g r a y  s u l f i d e s  can be s e e n  i n  b r e c c i a t e d  v e i n  matsrial. 'hll r o c k  n e a r  t h e  
v e i n s  is a r g i l l i z e d  and s i l i c i f i e d .  Ferguson (1916) no ted  t h a t  t h e  v e i n s  a t  
t h e  C o t t e r  pros,xcts branched o u t  a t  r i g h t  a n g l e s  from t h e  Page f a u l t  and ,  i n  
1916, had n o t  con t inued  any  g r e a t  d i s t a n c e  from t h a t  s t r u c t u r e .  

I n  t h e  n o r t h  c e n t r a l  p a r t  o f  S e c t i o n  32,  Township 2 North,  Range 4 8  E a s t ,  a 
l i n e  o f  s h a f t s  f o l l o w s  a nor thwes t - t rend ing ,  b r e c c i a t e d  q u a r t z  v e i n  which 
f o l l o w s  a s h e a r  zone i n  r h y o l i t e .  These workings ,  n o t  mentioned i n  Ferguson ' s  
1916 d e s c r i p t i o n  o f  t h e  d i s t r i c t ,  are n e a r  what a p p e a r s  t o  be t h e  c o n t a c t  o f  
t h e  r h y o l i t e  p lug  w i t h  r h y o l i t i c  welded t u f f .  

GEOCHEMICAL RELATIONSHIPS 

O r e  samples  t aken  from t h e  Cotter mines (now Golden Arrow Mine) c o n t a i n e d  high 
s i l v e r  v a l u e s ,  v e r y  high g o l d  v a l u e s  i n  a s s o c i a t i o n  w i t h  h igh  a r s e n i c  and  
antimony. Lead was moderate ly  h igh  i n  one sample from t h i s  area, and 
molybdenum was a l s o  moderate ly  h i g h  i n  t h i s  sample.  A l l  o t h e r  metals were 
low, 

Samples from a l l  o t h e r  mines i n  t h e  d i s t r i c t  were g e n e r a l l y  l a c k i n g  i n  any  
metallic v a l u e s .  High s i l v e r  v a l u e s  were d e t e c t e d  from samples  t a k e n  from t h e  
workings nor thwes t  o f  t h e  Golden Arrow s h a f t  o f  Ferguson (1916) ;  o n e  o f  t h e s e  
also c o n t a i n e d  anomalous a r s e n i c  and  two samples  from t h i s  l o c a t i o n  were 
anomalous i n  be ry l l ium.  Anomalous b e r y l l i u m  v a l u e s  were a l s o  d e t e c t e d  i n  
samples  from t h e  J e e p  Group area n e a r  t h e  o r i g i n a l  Golden Arrow t o w n s i t e .  
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HANNAPAH UISTRICT 

LOCATION 

The Hannapah d i s t r i c t  is l o c a t e d  i n  low h i l l s  a l o n g  t h e  w e s t  f l a n k  o f  t h e  
s o u t h e r n  Monitor Range a b o u t  20 miles east o f  Tonopah, Nye County. Most o f  
t h e  mines on t h e  d i s t r i c t  are l o c a t e d  n e a r  t h e  o l d  Hannapah t o w n s i t e  n o r t h  o f  
McKinney Tanks i n  Township 3 North ,  Range 45  bst b u t  t h e  d i s t r i c t  also 
i n c l u d e s  workings a long  t h e  n o r t h e a s t  s i d e  o f  Thunder Mountain i n  Township 4 
North, Range 44 East. 

HISTORY 

The Hannapah d i s t r i c t  is c r e d i t e d  w i t h  p roduc t ion  o f  one t o n  o f  o r e  worth $146 
f o r  1871 (Couch and C a r p e n t e r ,  1943) .  T h i s  i n f o r m a t i o n  must be d i s m i s s e d  as  
i n  e r r o r ,  however, as  t h e r e  is no r e f e r e n c e  t o  any  mining a c t i v i t y  i n  t h i s  
p a r t  of Nye County p r i o r  t o  a b o u t  1900. The d a t e  o f  d i s c o v e r y  a t  Hannapah is 
n o t  known, b u t  Spur r  (1902)  v i s i t e d  t h e  area i n  t h e  f a l l  o f  1902 and  descri 'bed 
t h e  showings ".. .very young and  so l i t t l e  developed t h a t  n o t  much cou ld  b e  
seen." By 1905 a small camp had formed, and a t o w n s i t e  was p l a t t e d  i n  1906. 
I n  1907, a f t e r  o n l y  l i m i t e d  mining t h e  d i s t r i c t  and  t o w n s i t e  were abandoned 
( H a l l ,  1981) .  I n  1915, a s h o r t  boom fo l lowed  s i l v e r  d i s c o v e r i e s  i n  t h e  
s o u t h e r n  part of  t h e  d i s t r i c t .  A s e t t l e m e n t  of Volcano s t a r t e d  t h e r e ,  b u t  t h e  
'boom d i e d  t h e  same y e a r  when a r e v i v a l  a t  t h e  Hannapah a g a i n  drew a t t e n t i o n  t o  
t h a t  ,part o f  t h e  d i s t r i c t .  I n t e r m i t t e n t  a c t i v i t y  by t h e  Mohawk Company, t h e  
S i l v e r z o n e  Company, and o t h e r s  o c c u r r e d  d u r i n g  1919 and  1920 b u t ,  by 1921, t h e  
d i s t r i c t  was dead. The l a s t  r e c o r d  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  1922-35 
when $151900 was sh ipped  from t h e  Richardson Mnie ( K r a l l  1951) .  Kleinhampl 
and Ziony (1984) c r e d i t  t h e  d i s t r i c t  w i t h  $329,837in p r o d u c t i o n ,  1871-1935 
( i n c l u d i n g  t h e  presumedly i n c o r r e c t  $146 i n  1871) .  

When t h i s  d i s t r i c t  was examined i n  1986, ev idence  of r e c e n t  e x p l o c 2 t i o n  
a c t i v i t y  was s e e n  i n  t h e  w e s t e r n  and  s o u t h e r n  ,parts o f  t h e  d i s t r i c t .  New 
claims and  d r i l l  sites were s e e n  on t h e  Sam J a c k  calims, east o f  Thunder 
Mountain, and i n  a n  area s o u t h  o f  U.S. Highway 61 n e a r  t h e  o l d  b u i l d i n g  s t o n e  
quar ry .  

GEOLOGIC SETTING 

The Hannapah d i s t r i c t  is a l m o s t  comple te ly  u n d e r l a i n  by a l t e r e d  T e r t i a r y  
v o l c a n i c  rocks ,  These r o c k s  are subd iv ided  i n t o  two i n f o m l  map u n i t s ;  t h e  
t u f t s  o f  Hannapah and a p e r i p h e r a l  younger sequence,  and  t h e  t u f f s  o f  McKinney 
Tanks. The t u f f s  o f  Hannapah i n c l u d e  q u a r t z  l a t i te  and  r h y o l i t e  welded t u f f s ;  
t h e s e  r o c k s  are 'believed t o  b e  t h e  main h o s t  rock f o r  t h e  o r e  d e p o s i t s  a t  
Hannapah. The t u f f s  of McKinney t a n k s  are composed o f  a i r - f a l l  and welded 
ash-flow t u f f s  and some t u f f a c e o u s  sed imenta ry  s trata (Kleinhampl and  Ziony, 
1984).  Basalt c a p s  Thunder Mountain i n  t h e  wes te rn  part o f  t h e  d i s t r i c t .  
Large b l o c k s  o f  p r e - T e r t i a r y  r o c k s  crop o u t  i n  s e v e r a l  places i n  t h e  d i s t r i c t .  
These r o c k s  are i n t e r p r e t e d  by Kleinhampl and Ziony (1984)  t o  be  e x o t i c  b l o c k s  
o f  sed imenta ry  rocks  c a u g h t  up  i n  t h e  ash-flow t u f f s ,  o r  p o s s i b l y  megyabreccia 
b l o c k s  r e l a t e d  t o  t h e  c a l d e r a  margin o f  t h e  ,postula ted Hannapah c a l d e r a .  T h i s  
f e a t u r e ,  as shown by Ekren and  o t h e r s  (1976) l ies to  t h e  n o r t h e a s t  o f  Hannapah 
and t h e  i n f e r r e d  r i n g  f r a c t u r e  zone o f  t h e  c a l d e r a  passes w e s t e r l y  through 
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Hannapah, then  t u r n s  n o r t h  t o  &ass between Thunder Mountain and t h e  main 
M o n i t ~ r  Range. Bonham and G a r s i d e  ( 1 9 7 9 ) ,  however, b e l i e v e  t h e  c a l d e r a  margin 
to be much f u r t h e r  t o  t h e  east.  Kleinharnpl and Ziony (1984)  map a major 
l ineament ,  t h e  Hannapah f a u l t ,  pass ing  through t h e  c e n t e r  o f  t h e  d i s t r i c t .  
W s t  o f  t h e  mines o f  t h e  d i s t r i c t  are a l i g n e d  a l o n g  t h i s  n o r t h w e s t - s t r i k i n g  
s h e a r  zone. 

ORE DEPOSITS 

In  t h e  s o u t h e r n  part of  t h e  d i s t r i c t ,  i n  what is named t h e  Quarry area, a 
l a r g e  area o f  hydrothermal a l t e r a t i o n  h a s  een  r e c e n m t l y  pros,wcted by d r i l l i n g  
and t rench ing .  Rocks i n  t h e  area are s i l i c i f i e d  a n d  s t a i n e d  w i t h  i r o n  o x i d e s .  
Silica v e i n l e t s  lace t h e  r o c k  b u t ,  o t h e r  than i r o n  o x i d e s t  no m i n e r a l i z a t i o n  
was seen.  

To t h e  n o r t h r  a t  Hannapah, mines and p r o s p e c t s  f o l l o w  t h e  major 
nor thwest- t rending Hannapah s h e a r  zone. h r g e  areas o f  b leached,  a r g i l l i z e d ,  
and s i l i c i f i e d  rock occur  a l o n g  t h e  s t r u c t u r e .  S i l i c i f i e d  zones and q u a r t z  
v e i n s  a l o n g  t h e  s h e a r  c o n t a i n  g o l d - s i l v e r  m i n e r a l i z a t i o n .  The ' w i n  o r e  
mineral  was po ly 'bas i t s :  t h e  o r e s  are b r e c c i a t e d  and  c o n t a i n  f i n e - g r a i n e d  
p y r i t e .  Drusy q u a r t z  and jasper are commonly s e e n  on  t h e  dumps 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  t h e  Thunder Mountain area, m i n e r a l i z a t i o n  a t  t h e  Qnnock Nine is exposed i n  
a nor thwest- t rending ve in  w i t h i n  a knob of  s i l i c i f i e d  v o l c a n i c  rock.  
Gold-s i lver  v a l u e s  a r e  r e p o r t e d  t o  'be p r e s e n t  w i t h  p y r i t e  i n  t h e  vuggy quar2z  
vein .  Highly silicic'ied b t e c c i a  frorn dumps h e r e  c o n t a i n s  f i n e - g r a y  s u l f i d e s  
i n  t h e  b r e c c i a  matr ix .  North  of t h e  B n n o c k  Mine, a t  t h e  5 3 m  J a c k  claims, 
workings f o l l o w  a s t r o n g ,  N ~ O W  q u a r t z  ve in  which c u t s  s i l i c i f i e d  r h y o l i t e .  
The ve in  is a b o u t  3 f e e t  wide ,  is s t r o n g l y  i r o n  s t a i n e d ,  c o n t a i n s  p y r i t e ,  
j a r o s i t e ,  and yel low-green o x i d e  m i n e r a l s .  P ros ,wc ts  i n  t h e  S i l v e r  Ace area, 
immediately w e s t  of  t h e  S a m  J a c k ,  a r e  l o c a t e d  on  s i l i c i f i e d  zones i n  r h y o l i t a  
t u f f .  Numerous s i l i c i f i e d  f r a c t u r e  zones  o c c u r  h e r e ,  and  t h e  a r e a  is i n f e r r e d  
t o  r e p r e s e n t  t h e  upper part of  t h e  e p i t h e r m a l  v e i n  sys tem;  t h e  m i n e r a l i z e d  
f r a c t u r e s  c o u l d  deve lop  i n t o  w e l l - d e f i n e d  v e i n s  i n  f lows and  b r e c c i a s  t h a t  
u n d e r l i e  t h e  r h y o l i t e  t u f f s  exposed a t  s u r f a c e   o on ham and  Garsi.de, 1 9 7 9 ) .  

GEOTHERMAL RELA'I'IONSHIPS 

Every sample o f  o r e  t aken  i n  t h i s  d i s t r i c t  re,oorted g o l d  p r e s e n t .  Gold v a l u e s  
were low, rang ing  from j u s t  d e t e c t a b l e  ( a t  0.05 ppm) to 1.4 p p ,  b u t  
d e f i n i t e l y  anomalous. S i l v e r  v a l u e s  were inainly h i g h ,  r ang ing  from 5 to 1500 
p.m. Arsenic  v a l u e s  ranged from moderate t o  h i g h ,  antimony from low to  
moderate i n  a l l  samples. Lead v a l u e s  were h i g h  i n  o n l y  t h r e e  samples,  z i n c  
and copper  were v e r y  low i n  a l l  samples .  Two molybdenum v a l u e s  were s l i g h t l y  
anomalous a t  50 and 100 p p .  Barium v a l u e s ,  however, seem lower than u s u a l  
f o r  m i n e r a l i z e d  samples. Mos barium v a l u e s  were less t h a n  1000 p,m. 
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JEFFERSON CANYON DISTRICT 

LOCATION 

The J e f  f e r s o n  Canyon rnining d i s t r i c t  is l o c a t e d  s o u t h  o f  Hount J e f f e r s o n  on 
t h e  w e s t  s i d e  o f  t h e  c e n t r a l  Toquima Range. The (nines  and p r o s p e c t s  o f  t h e  
d i s t r i c t  are l o c a t e d  a long  t h e  s i d e s  o f  J e f f e r s o n  Canyon a b o u t  6 miles 
n o r t h e a s t  o f  t h e  town o f  Round Mountainf Nye County. The o l d  town o f  
J e f f e r s o n  is i n  t h e  c e n t e r  o f  t h e  d i s t r i c t  and  t h e  p r i n c i , m l  mines o f  t h e  
d i s t r i c t  are l o c a t e d  w i t h i n  a mile s q u a r e  area a round  J e f f e r s o n .  

H I S T O R Y  

The d i s t r i c t  was d i s c o v e r e d  i n  1866 ( W h i t e h i l l ,  1 8 7 3 ) ,  b u t  no d e t a i l s  o f  t h e  
e a r l y  h i s t o r y  are known. Mining began i n  1871  when a test l o t  o f  o r e  was s e n t  
t o  Austin f o r  m i l l i n g  ( L i n c o l n ,  1923) .  O r i g i n a l l y  o r g a n i z e d  as t h e  Green Isle 
district i n  1873/ t h e  name was soon changed to J e f f e r s o n .  The town o f  
J e f f e r s o n  s t a r t e d  i n  1874 and  reached its ,peak i n  1876 w i t h  a p o p u l a t i o n  of 
600 (Paher ,  1970) .  The p r inc ipa l .  mines were t h e  P r u s s i a n  and t h e  J e f f e r s o n ,  
l o c a t e d  on t h e  r i d g e  above & r l i n  Canyon, s o u t h w e s t  o f  J e f f e r s o n ,  and  t h e  
Kanrohat o r  Sierra Nevada! l o c a t e d  j u s t  s o u t h e a s t  o f  J e f f e r s o n  t o w n s i t e  i n  
J e f f e r s o n  Canyon. Ten-stamp m i l l s  were i n s t a l l e d  on  b o t h  t h e  P r u s s i d n  and 
J e f f e r s o n  mines i n  1874! and  most o f  t h e  r e c o r d e d  p r o d u c t i o n  o f  t h e  district 
came from t h e s e  mines i n  t h e  pe r iod  1874-78 ( ~ l e i n h a m p l  and Ziony, 1 9 8 4 ) .  The 
B n r o h a t  Mine, d i s c o v e r e d  i n  1873, was a c t i v e  i n  1873, 1909, 1917-18 and  a g a i n  
i n  1927-28, h u t  no p r o d u c t i o n  is recorded £ r a n  t h i s  p ro ,p r ty .  Numerous o l d  
workings,  some of  them qu i te  e x t e n s i r r e ,  can be s e e n  a t  t h e  S i l v e r  S h i e l d  
pro,uerty on t h e  n o r t h  s i d e  o f  J e f f e r s o n  Creek n o r t h  o f  t h e  Kanrohat Mine. 
Car,wr (1920)  ment ions  t h e  p resence  o f  a n  o l d  s m e l t i n g  f u r n a c e ,  "used b y  t h e  
S,wnish and  Ind ians" ,  somewhere on t h i s  p r o p e r t y .  These workings may be t h e  
o l d e s t  i n t  he d i s t r i c t f  ,oossibly d a t i n g  t o  1866-67 when Bnanual San Pedro and  
h i s  p a r t y  were pros,oecting i n  t h e  mountains  to t h e  s o u t h e a s t  o f  Nount 
J e f f e r s o n .  

Lincoln  (1923) c r e d i t s  t h e  d i s t r i c t  w i t h  $1  m i l l i o n  i n  p roduc t ion  b u t  
Kleinhampl and Ziony (1984) show a recorded p r o d u c t i o n  o f  $534,945 d u r i n g  t h e  
,period 1869-1957. 

GEOLE I C  SETTING 

The J e f f e r s o n  Canyon d i s t r i c t  is s i t u a t e d  on t h e  s o u t h e r n  'boundary o f  t h e  
Mount J e f f e r s o n  c a l d e r a ,  one  o f  t h r e e  l a r g e ,  n e s t e d  c a l d e r a s  which make up t h e  
Toquirna c a l d e r a  canp lex  o f  %den (1986) .  The c a l d e r a  margin a t  J e f f e r s o n  is 
marked by a rnajor f a u l t  which forms t h e  ore c o n t r o l  f o r  most of  t h e  mines o f  
t h e  d i s t r i c t .  A sequence o f  T e r t i a r y  welded ash-f low t u f f s  l i e  w i t h i n  t h e  
c a l d e r a ,  ex tend ing  frorn t h e  J e f f e r s o n  [nines n o r t h  to t h e  summit o f  Mount 
J e f f e r s o n .  South o f  t h e  boundary f a u l t ,  a t h i n  l e n s  o f  Cambrian and  
Ordovician metasedimentary r o c k s  c r o p s  o u t  between t h e  mine area and  g r a n i t e  
o f  the  Toquirna p l u t o n  t o  t h e  sou th .  The ash-f low t u f f  t h a t  forms t h e  h o s t  
rock f o r  m i n e r a l i z a t i o n  a t  J e f f e r s o n  was d e s c r i b e d  by Kleinhampl and  Ziony 
(1984) a s  t h e  porphyry o f  Kanrohat which t h e y  b e l i e v e  i n t r u d e s  t h e  o l d e r  t u f f  
o f  Mount J e f f e r s o n .  M e n  (1986)  d o e s  n o t  d e s c r i b e  t h i s  i n t r u s i v e  

,. 

r e l a t i o n s h i p  and concluded t h a t  t h e  ash-flow t u f f s  exposed a t  J e f f e r s o n  are 
one of t h e  upper u n i t s  o f  t h e  t h i c k  t u f f  o f  Mount J e f f e r s o n .  
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ORE DEPOSITS 

The bulk  o f  t h e  p roduc t ion  from t h e  J e f f e r s o n  Canyon d i s t r i c t  came from t h e  
Pruss ian-defferson ve in  system. The two major mines ,  t h e  P r u s s i a n  and 
J e f f e r s o n  developed minera l i zed  vein  q u a r t z  which formed a l o n g  a ~ 4 0 ~ ~ ~  6 0 ' ~  
f a u l t  c o n t 2 c t  which seLo;lrates welded t u f f  on t h e  n o r t h e a s t  from s h a l y  
l imestones  on t h e  southwest .  The f a u l t  s t r u c t u r e  is i n t e r p r e t e d  t o  be a l o n g  
the  rim3 f r a c t u r e  zone o f  t h e  Mount J e f f e r s o n  c a l d e r a .  A t  s u r f a c e ,  t h e  v e i n  
v a r i e s  between 2 and  5 f e e t  i n  t h i c k n e s s  and c o n s i s t s  of manganese-stained 
q u a r t z  w i t h  c l o t s  o f  t e t r a h e d r i t e ,  s i l v e r  s u l f i d e s f  g a l e n a ,  and minor p y r i t e .  
Ferguston and C a t h c a r t  (1954)  d e s c r i b e s  t h e  v e i n s  as i r r e g u l a r  q u a r t z  v e i n l e t s  
and s i l i c i f i e d  rock which formed a long  t h e  major  s h e a r  zone. Two d i s t i n c t  
ve ins ,  a b o u t  90 f e e t  a p r t ,  are d e s c r i b e d :  t h e  w e s t e r n  v e i n  cor responds  to t h e  
main P r u s s i a n J e f f e r s o n  v e i n  and t h e  e a s t e r n  v e i n  is t h e  S i e r r a  Nevada o r  
Kanrohat ve in .  A t  dep th ,  t h e s e  v e i n s  are s a i d  to have been 10 to 15 f e e t  i n  
width. Packard (1909) r e , p r t e d  t h a t  t h e  e a r l y  p r o d u c t i o n  cam from o x i d i z e d  
o r e s  from t h e  upper parts of  t h e  v e i n s  and  t h a t  t h e s e  o r e s  changed t o  s u l f i d e s  
and su l fan t i rnon ides  a t  wate r  l e v e l .  During examina t ion  o f  t h e  a r e a ,  s,wcimens 
o f  skarn o r e  were found i n  t h e  dump of  a n  a d i t  west f o  t h e  up,wr Kanrohat 
p o r t a l .  T h i s  material c o n s i s t e d  o f  s i l i c a t e d  r o c k  w i t h  g a r n e t ,  c h l o r i t e ,  and  
f l e c k s  o f  molybdenit?. The s o u r c e  of t h i s  rock  is unknown b u t  its presence  
may i n d i c a t e  t h a t  deeper  workings of t h e  Kanrohat  mine ,benetrated t h e  
grani te-sedimentary  rock  c o n t a c t  which c r o p s  o u t  s o u t h  o f  t h e  mine area. 

The S i l v e r  S h i e l d ,  S i l o r  Boy, Seever  workings  on t h e  n o r t h  s i d e  o f  J e f f e r s o n  
a n y o n  exp lored  minera l i zed  f r a c t u r e  zones  i n  s i l i c i f i e d  ash-flow t u f f .  Black 
c a l c i t e ,  manqanase-stained q d a r t z  v e i n l z t a s  a n d  manganese a x i 5 e - r i c h  g x s a n  
occur  a l o n g  low-angle s t r u c t u r e s  which a l t ~ r n a t e l y  s teeLmn and f l a t t e n  down 
d ip .  Lacy stockworks o f  q u a r t z  v e i n s  o c c u r  i n  t h e  f o o t w a l l  o f  t h e  major  
low-angle s t r u c t u r e s ,  and p a l e ,  b lue -grsen  c o p p e r  ox ide  m i n e r a l s  o c c u r  i n  t h e  
s o f t ,  l a y e r e d  manganese o x i d e - r i c h  gossan a l o n g  t h e  s t r u c t u r e s .  Ex tens ive  
workings o c c u r  f o r  aoub 1500 to  2000 f e e t  a l o n g  t h e  canyon h e r e ,  and  s e v e r a l  
o l d  h o i s t  founda t ions  can  b e  s e e n  a long  t h e  trace o f  t h e  minea l i zed  o u t c r o p s .  

Tko major e x p l o r a t i o n  p r o j e c t s  have been a c t i v e  a t  J e f f e r s o n  Canyon i n  t h e  
past few years .  D r i l l i n g  on t h e  S i l v e r  S h i e l d  p r o p e r t y  and sur rounding  area 
has  re,oortedly encountered a l a r g e  a r e a  o f  low-grade s i l v e r  m i n e r a l i z a t i o n .  
Copper Ranga Ex,poration is e x p l o r i n g  t h e  area a l o n g  t h e  s o u t h  s i d e  o f  
J e f f e r s o n  Canyon, east o f  t h e  Sierra Nevada Mine, f o r  bulk-mineable 
s i l v e r - g o l d  o r e .  No announcelnents have 'been made o f  t h e  r e s u l t s  o f  e i t h e r  o f  
t h e s e  programs, 

GEOCHEMICAL RELATIONSHIPS 

Geocheinical r e s u l t s  o f  samples  froin J e f f e r s o n  Canyon show two d i s t i n c t  
g roup ings  o f  o r e s .  Samples t a k e n  f r a n  t h e  P r u s s i a n J e f f e r s o n  and Kanrohat 
( S i e r r a  Nevada) veing system s o u t h  o f  J e f f e r s n  Canyon show high g o l d  and 
s i l v e r  v a l u e s  i n  a s s o c i a t i o n  w i t h  high manganeser copper ,  l e a d ,  antimony, and 
z inc .  Arsen ic  v a l u e s  were low t o  moderate, r a n g i n g  from 80 t o  430 ppn. 
Samples t aken  from t h e  n o r t h  s i d e  o f  J e f f e r s o n  Canyon, f corn t h e  S i l v e r  S h i e l d  
area, a l l  c o n t a i n e d  g o l d  and  s i l v e r ,  b u t  v a l u e s  were lower t h a n  to t h e  s o u t h .  
These samples  were h igh  i n  manganese b u t  low i n  copper! l e a d ,  antiinony, G d  
zinc.  Arsen ic  v a l u e s  were v a r i a b l e !  r ang ing  from n o t  d e t e c t e d  to more t h a n  
2000 p p .  
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JETT DISTRICT 

The Je t t  mining d i s t r i c t  is l o c a t e d  i n  t h e  s o u t h e a s t e r n  Toiyabe Range and 
i n c l u d e s  t h e  a r e a  between Broad Creek and  Peavine Canyon, s o u t h e a s t  o f  Arc 
Dome. The rnines and p r o s p e c t s  o f  t h e  d i s t r i c t  are s c a t t e r e d  i n  Townships 9,  
10, and I1 North, Range 42 E a s t ,  Nye County. T h i s  is t h e  area commonly 
included w i t h i n  t h e  J e t t  d i s t r i c t  ( K r a l ,  1 9 5 1 ) ,  and  n o t  t h e  much l a r g e r  a r e a  
of Kleinhampl and Ziony ( 1 9 8 4 ) ,  t h a t  i n c o r r e c t l y  i n c l u d e d  p o r t i o n s  o f  t h e  
a d j a c e n t  Twin Rivar  d i s t r i c t .  

HISTORY 

Ore was d i scovered  i n  t h e  d i s t r i c t  i n  1875 by John Davenport. The d i s t r i c t  
was organ ized  t h e  fo l lowing  y e a r  b u t  a c t i v e  o,perations d i d  n o t  beg in  u n t i l  
1880. (Thompson and West, 1881) .  These f i r s t  o,oerations were p robab ly  i n  t h e  
nor the rn  ,part of  t h e  d i s t r i c t l  n e a r  t h e  mouth o f  Je t t  Canyon, Other  
d i s c o v e r i e s  were made i n  1876 i n  what Thompson and West (1881) r e f e r  to as  t h e  
Toiyabe D i s t r i c t .  These la ter  d i s c o v e r i e s  were p r o b a b l y  i n  t h e  M l l  Canyon o r  
t h e  Boyd Canyon a r e a s  i n  t h e  s o u t h e r n  ,part of t h e  d i s t r i c t .  There  is no 
recorded p r o d u c t i o l ~  from t h i s  e a r l y  a c t i v i t y ,  t h e  o r e s  were re,oorted t o  have 
been shipped t o  Eureka, A u s t i n ,  and J e f f e r s o n ,  and t h e  p roduc t ion  was no d o u b t  
c r e d i t e d  t o  those  d i s t r i c t s .  Some mining was done i n  t h e  1 9 2 0 ' s  on 
s i l v e r - b a s e  n e t a l  d e , w s i t s  a t  t h e  mouth o f  J e t t  Canyon. Antimorly w 3 s  
d i scovered  n e a r  t h e  head of  W a l l  Canyon i n  1915, and smll amount o f  t h e  metal 
were produced froin t h e  d e , w s i t  i n  1915-1918, 1936-L943, 1947--1953, and 
1957-1958. The Horse Canyon mercury de ,ws i t  was d i s c o v e r e d  i n  1937, and 
mercury was mined from it  i n  p e r i o d s  o f  h igh mercury p r i c e s  up t o  t h e  1 9 6 0 ' s .  
T o t a l  p roduc t ion  from t h e  Jett  d i s t r i c t l  through 1965, is i n  e x c e s s  of 
$100,000 (Kleinhampl and  Zionyl  1984) .  

Both Kral (1951) and Kleinhampl and  Ziony ( 1 9 8 4 ) ,  relate t h a t  t h e  J e t t  
d is t r ic t  was d i scovered  i n  1865  and state t h a t  i t  was then known a s  t h e  
Argentore or S i l v e r  P o i n t  d i s t r i c t .  S i l v e r  P o i n t  is i n  t h e  Toquimcl Range, 
a c r o s s  Smoky Val ley t o  t h e  east  o f  Je t t ,  and is i n  t h e  Round Mountain 
d i s t r i c t ,  

GEOLCGIC SETTING 

The Jett  mining d i s t r i c t  is l o c a t e d  w i t h i n  a t r i angu la r - shaped  b lock  o f  
Pa leozo ic  sedimentary  r o c k s  which are bordered on t h e  n o r t h  and west by 
T e r i t a r y  v o l c a n i c  r o c k s  and  on  t h e  east 5y  a l luv ium.  The n o r t h e r n  b o r d e r  o f  
t h e  Pa leozo ic  rock o u t c r o p  is fonned by t h e  rnargin o f  a c a l d e r a  roughly  
c e n t e r e d  on Arc Dome, t h e  w e s t e r n  border  f a l l s  a l o n g  t h e  rnargin o f  t h e  
i n f e r r e d  Peavine c a l d e r a  which l ies  wes t  o f  t h e  Je t t  d i s t r i c t ,  and t h e  e a s t e r n  
border  is formed by t h e  range- f ron t  f a u l t  which s e p a r a t e s  t h e  Toiyabe Range 
from Great Srnoky Val ley,  The v o l c a n i c  rocks  f i l l  t h e  c e n t r a l  p o r t i o n s  o f  t h e  
c a l d e r a s  and some e x t r a - c a l d e r a  f lows c o v e r  t h e  p re -Ter t i a ry  r o c k s  i n  p a r t s  o f  
t h e  d i s t r i c t .  

The P a l e o z o i c  rocks  are s h a l e ,  s late,  and l i m e s t o n e  of. t h e  G a t e c l i f f  ~ o & t i o n  
and Masket Sha le ;  c a l c a r e o u s  s h a l e ,  c a l c a r e o u s  s i l t s o n t e ,  and l imes tone  of t h e  
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Gold H i l l  Formation; and c a l c a r e o u s  s i l t s t o n e  a n d  q u a r t z i t e  o f  t h e  Pab lo  
Formation. Small bod ies  o f  ~ e r ~ n e n t i n i t ? ,  s ; n a t i a l l y  a s s o c i a t e d  w i t h  t h e  l a te  
Pa leozo ic  c l a s t i c  rock ,  c r o p  o u t  i n  t h e  a r e a  o f  P a b l o  Canyon and Horse Canyon. 
Small  o u t c r o p s  o f  g r a n i t e  Lmrphyry and q u a r t z  tnonzoni ts  are s c a t t e r e d  i n  t h e  
d i s t r i c t .  Perhaps t h e  most prominent o f  t h e s e  is t h e  l a r g e  d i k e  t h a t  crosses 
Je t t  Canyon n e a r  its mouth. T h i s  d i k e  c o n t a i n s  m i n e r a l i z e d  q u a r t z  v e i n s  a n d  
is p a r a l l e l  to t h e  margin o f  t h e  l a r g e  c a l d e r a  which Eonns t h e  n o r t h e r n  edge  
o f  t h e  d i s t r i c t ,  The v o l c a n i c  rocks  border ing  t h e  d i s t r i c t  to t h e  n o r t h  and  
west are r h y o l i t i c  to r h y o d a c i t i c  welded a s h  f low t u f f s  o f  t h e  Toiyabe Q u a r t z  
Lati te and  some younger r h y o l i t e  f lows.  

ORE DEPOSITS 

There are f o u r  major mining areas w i t h i n  t h e  Jett  d i s t r i c t .  Two o f  t h e s e ,  t h e  
G i b r a l t a r  Mine a t  t h e  mouth o f  , J e t t  Creek and t h e  Last Chance Mine a t  t h e  head 
o f  Wall Canyon, l i e  a long  a s o u t h e a s t - t r e n d i n g  arc t h a t  parallels t h e  
r i n g - f r a c t u r e  zone o f  t h e  Arc Dome/Toiyabe Dome c a l d e r a .  The t h i r d  area is 
n e a r  t h e  mouth of  Boyd Canyon and t h e  f o u r t h  is a t  t h e  head o f  Horse Canyon. 

The G i b r a l t e r  s i l v e r - l e a d - z i n c  [nine is t h e  p r o b a b l e  l o c a t i o n  o f  t h e  
C e n t e n n i a l  Seventy-six and  I d e l w i l d  pro 'oer t ies  ment ioned i n  Thompson and  West 
(1881) ,  t h e  s i te  o f  t h e  e a r l i e s t  work i n  t h e  d i s t r i c t .  Workings are a l o n g  a 
wide, s i l i c i f i e d  s h e a r  zone t h a t  c r o s s - c u t s  a t  a s l i g h t  a n g l e  t h e  l a r g e  q u a r t z  
l a t i t e  d i k e  t h a t  e x t e n d s  n o r t h e a s t  a l o n g  t h e  r a n g e  f r o n t  n e a r  t h e  mouth o f  
J e f f  Canyon. The s h e a r  zone is 40-50 f e e t  wide and  c o n t a i n s  clots and 
d i s s e m i n a t i o n s  o f  g a l e n a ,  s p h a l e r i t e l  and p y r i t e  w i t h  q u a r t z .  

A t  t h e  Last Chance or ' v J s l l  Canyon antimony mine,  s t i b n i t 2  o c c u r s  w i t h  whi t?  
q u a r t z  and calcite a l o n g  a n o r t h e a s t - t r e n d i n g  v e i n  i n  carbonaceous  s h a l e  a n d  
l imes tone .  Small  s e r p e n t i n i t e  l e n s e s  o u t c r o p  i n  t h e  mine a r e a .  The 
s e r p e n t i n i  te c o n t a i n s  small amounts o f  t h e  n i c k e l  m i n e r a l  g a r n i e r i  te which 
o c c u r s  as ,pale g r e e n  s t r e a k s  and d i s s e m i n a t i o n s  though t h e  rock.  

The D o l l a r  an t imony-s i lve r  minel  nea r  t h e  mouth o f  m y d  Canyon shows e v i d e n c e  
o f  pre-1900 a c t i v i t y ,  and  may b e  the  s i t e  o f  t h e  Toiyabe d i s t r i c t  d i s c o v e r i e s  
d e s c r i b e d  by Thompson and West (1881).  A t  t h i s  p r o , a r t y ,  s t i b n i t e ,  and  
p o s s i b l y  te t r a h e d r i t e ,  o c c u r  w i t h  q u a r t z  a l o n g  a n o r t h e a s  t - t r end ing  s h e a r  zone 
which forms t h e  c o n t a c t  between a s i l i c i f i e d  l i m e s t o n e  and s h a l e .  

The Horse Canyon mercury mines  is a t  t h e  head o f  Horse Canyon i n  t h e  s o u t h e r n  
p r t  o f  t h e  range,  A t  t h e  mine,  c i n n a b a r  o c c u r s  a s  clots and f r a c t u r e  
c o a t i n g s  on s i l i f i e d  r o c k s  i n  a wide b r e c c i a  zone  a l o n g  a nor thwes t - t r end ing  
s h e a r  s t r u c t u r e  t h a t  g e n e r a l l y  separates T e r t i a r y  welded t u f f s  , on t h e  
sou thwes t l  from P a l e o z o i c  sedirnerltary rocks ,  on t h e  n o r t h e a s t .  The 
sed imenta ry  rocks  are b r e c c i a t e d  and s i l i c i f i e d  a n d  p i p e - l i k e  b r e c c i a s  c u t  
through exposures  s e e n  on p i t  f a c e s .  The wide s h e a r  zone is i n f e r r e d  to  be a 
caldera-margin  s t r u c t u r e  o f  t h e  Peavine Ca lde ra  which is c e n t e r e d  to t h e  
sou thwes t  o f  t h e  J e t t  d i s t r i c t .  Recent e x p l o r a t i o n  i n  t h i s  area was p r o b a b l y  
f o r  p r e c i o u s  metals a s s o c i a t e d  w i t h  t h e  mercury m i n e r a l i z a t i o n .  
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Other ,  smaller minera l  o c c u r r e n c e s  i n  t h e  d i s t r i c t  i n c l u d e  t h e  V a l l e y  Claims, 
a s i lver-ant imony pro'oerty l o c a t e d  i n  t h e  s i d e  canyon s o u t h  o f  t h e  dam i n  Je t t  
Canyon, and a tungs ten  p r o s p e c t  ( n o t  found) l o c a t e d  i n  t h i s  same g e n e r a l  area. 

GEOCHEMICAL RELATIONSHIPS 

A t  t h e  G i b r a l t a r  p r o p e r t y ,  s i l v e r  and trace amounts o f  g o l d  occur  w i t h  v e r y  
high amounts o f  l e a d ,  z i n c ,  cadrniurnr and bismuth;  v e r y  low antimony: and  no 
d e t e c t a b l e  a r s e n i c .  O r e  from t h e  o t h e r  major p r o p e r t y  i n  t h i s  p r t  o f  t h e  
d i s t r i c t ,  t h e  Va l ley  Claim, c o n t a i n e d  s i l v e r ,  g o l d ,  l e a d ,  z i n c ,  and  cadmium i n  
s i r n i l i a r  amounts, b u t  c o n t a i n e d  h igh  antimony and  a r s e n i c  also. %do o f  t h e  
samples from t h e  Last Chance antimony mine c o n t a i n e d  d e t e c t a b l e  g o l d  a s  w e l l  
as antimony. S i l v e r  and a r s e n i c  v a l u e s  were low i n  t h e s e  samples,  and  t h e y  
con ta ined  no cadrnium o r  bismuth.  Samples o f  s e r p e n t i n i t e  from Last Chance 
con ta ined  anomalous chrome and  n i c k e l  v a l u e s .  Mercury o r e  from t h e  Horse 
Ginyon Mine was found to c o n t a i n  trace amounts o f  s i l v e r ,  b u t  no g o l d ,  
antimony, o r  a r s e n i c  were d e t e c t e d .  
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LODl  DISTRICT 

LOC A'IIION 

The Lodi mining d i s t r i c t  is l o c a t e d  i n  t h e  Ludi H i l l s ,  no r thwes te rn  Nye 
County. The d i s t r i c t  is r e s t r i c t e d  t o  t h a t  ,port ion o f  t h e  Lodi H i l l s  i n  t h e  
southern t h r e e - q u a r t e r s  of Township 1 3  North ,  Range 36 Eas t .  P r o s p e c t s  on t h e  
nor thern t i p  o f  t h e  Lodi H i l l s  are i n c l u d e d  i n  t h e  Quar tz  Mountain d i s t r i c t  
nor th  o f  Lodi; t h e  mines a t  E l l s w o r t h ,  i n  t h e  P a r a d i s e  Range a c r o s s  Lodi 
Valley t o  t h e  east o f  t h e  Lodi H i l l s ,  are i n  t h e  d i s t r i n c t l y  se'wrate 
Ellsworth d i s t r i c t .  

HISTORY 

Si lver- lead o r e  was d i s c o v e r e d  a t  t h e  s i te  o f  t h e  I l l i n o i s  Mine, e a s t e r n  Lodi 
H i l l s ,  i n  1874. The d i s t r i c t  was o r g a n i z e d  i n  1875,  and a ten-ton smelter was 
e r e c t e d  by 1878. By 1880, when the  f i r s t  p e r i o d  of  o ,wra t ion  ended,  a b o u t  
$400,000 had been produced ( Paher ,  1970) .  

Operat ions  resumed i n  1905 a n d  t h e  camp was then  known a s  ?ihrble. A new 
100-ton smelter was completed i n  1909 and work on t h e  p r o p e r t y  c o n t i n u e d  u n t i l  
1914 bu t  t h e  smelter a p p a r e n t l y  never  produced metal as  no p roduc t ion  is 
c r e d i t e d  t o  t h e  I l l i n o i s  Mine aEter 1890. Some underground developnent  work 
was done around 1919 by G o l d f i e l d  Conso l ida ted  Nines Co., b u t  no p r o d u c t i o n  
r e s u l t e d  from t h a t  a c t i v i t y .  Paher  (1970) ment ions  t h a t  some o r e  was produced 
fmm tkia I l l i n o i s  Mine i n  1940, b u t  t h s r e  h a s  Seen no a c t i v i t y  s i n c e  t h a t  
time. 

Tungsten was d i s c o v e r e d  i n  t h e  d i s t r i c t  a b u t  1944, and d u r i n g  t h e  p e r i o d  froin 
1951 t o  1963, t h e  mines of t h e  d i s t r i c t  hae  y i e l d e d  more t h a n  $7 m i l l i o n  i n  
tungsten ( S t a g e r  and T i n g l e y ,  i n  p r e p . ) .  The m a j o r  p roducers  have been t h e  
Victory ,  El  Cap i tan ,  and  Kay Cooper Mines. 

GEOLOGIC SE'EING 

The Lodi H i l l s  a r e  p r i m a r i l y  cornposed o f  Mesozoic metasedimentary and  
metavolcanic r o c k s  which have been i n t r u d e d  by a l a r g e  g r a n i t i c  mass. The 
o l d e s t  exposed rocks  are g r e e n s t o n e s ,  pel i t ic  mudstone, and  s i l t s t o n e  w i t h  
minor q u a r t z i t e ,  d o l o m i t i c  s a n d s t o n e ,  and sandy  dolornite o f  t h e  T r i a s s i c  
Exce l s io r  Formation. These r o c k s  o c c u r  mainly  i n  t h e  n o r t h e r n  Lodi H i l l s ,  
no r th  o f  t h e  Lodi mining d i s t r i c t .  Most o f  t h e  sed imenta ry  rocks  i n  t h e  
sou thern  Lodi H i l l s  are c a r b o n a t e  strata, w i t h  some s h a l e  and s i l t s t o n e ,  o f  
t h e  Late T r i a s s i c  Luning Formation (Kleinhampl and Ziony, 1984) .  

P l u t o n i c  r o c k s  rang ing  i n  compos i t ion  f r a n  g r a n i t e  to d i o r i t e  c r o p  o u t  i n  t h e  
sou thern  Lodi H i l l s .  The l a r g e s t  p l u t o n ,  t h e  I l l i n o i s  s t o c k ,  is s p a t i a l l y  and 
g e n e t i c a l l y  r e l a t e d  to t h e  t u n g s t e n  d e p o s i t s  o f  t h e  d i s t r i c t .  The c o n t a c t  o f  
t h e  I l l i n o i s  s t o c k  w i t h  t h e  sed imenta ry  r o c k s  is i n t e r p r e t e d  t o  be  a low-angle 
f a u l t  on t h e  west s i d e  o f  t h e  d i s t r i c t  n e a r  t h e  V i c t o r y  tungs ten  mine 
(Humphrey and  Wyatt, 1958).  The east s i d e  o f  t h e  c o n t a c t ,  n e a r  t h e  I l l i n p i s  
mine, may be a normal i n t r u s i v e  c o n t a c t  a l t h o u g h  i t  cou ld  be a n  e x t e n s i o n  o f  
t h e  low-angle t h r u s t  (Dougan t h r u s t )  forming t h e  western  c o n t a c t  (Kleinhampl 
and Ziony, 1984) .  

Lodi District-1 



ORE DEPOSITS 

Metallic o r e  d e p o s i t s  i n  t h e  Lodi d i s t r i c t  are c o n c e n t r a t e d  i n  two areas, 
s i l v e r - l e a d  occur rences  on t h e  e a s t  s i d e  o f  t h e  I l l i n o i s  mine,  and t u n g s t e n  
occur rences  a long t h e  w e s t  and  s o u t h  s i d e  o f  t h e  d i s t r i c t  i n  t h e  area between 
t h e  V i c t o r y  and El  Capitan Mines. I n  a d d i t i o n ,  s m 3 l l  amounts o f  talc have 
been sh ipped  f r a n  a de,oosit (Hunt ley  Mine) on he n o r t h e a s t  s i d e  o f  t h e  
d i s t r i c t .  

A t  t h e  I l l i n o i s  Mine p ropek ty ,  t h r e e  steep n o r t h w e s t - s t r i k i n g  v e i n s ,  t h e  
I l l i n o i s ,  Welch, and East v e i n s  o c c u r  w i t h i n  a s h e a r  zone t h a t  c u t s  l i m e s t o n e  
and s h a l e y  l imestone o f  t h e  Luning Formation. The zone is up  to 150  f e e t  wide 
and is t r a c e a b l e  f o r  abou t  one  mile a l o n g  s t r i k e .  Most o f  t h e  mine p roduc t ion  
was from t h e  I l l i n o i s  and Welch v e i n s ;  t h e y  v a r y  f r a n  2 t o  20 f e e t  i n  wid th  
and are u s u a l l y  n o t  o v e r  20 f e e t  apart. Mining h a s  been done from s u r f a c e  to 
a dep th  o f  700 f e e t  (Kra l ,  1951) .  The v e i n s ,  on o u t c r o p ,  are e x p r e s s e d  as 
l e n s e s  and f r a c t u r e  c o a t i n g s  o f  manganese and i r o n  o x i d e s  which o c c u r  a l o n g  
,oa ra l l e l  f a u l t  zones. In  some a r e a s ,  t h e  l i m e s t o n e  w a l l  r o c k  is webbed w i t h  
s i l ica v e i n l e t s .  The o r e  m i n e r a l s  were c e r u s s i t e ,  a n g l e s i t e ,  and hemimorphite 
i n  t h e  near-surface  m a t e r i a l ,  and  g a l e n a  i n  t h e  d e e p e r  o r e s .  

The t u n g s t e n  d e p o s i t s  o f  t h e  Lodi H i l l s ,  a l t h o u g h  n o t  d i s c o v e r e d  u n t i l  t h e  
e a r l y  1 9 4 0 1 s ,  have accounted f o r  t h e  bu lk  o f  t h e  metal p r o d u c t i o n  o f  t h e  
d i s t r i c t .  Tungsten d e , w s i t s  o c c u r  mainly  as d i s s e m i n a t e d  s c h e e l i t e  i n  c rushed  
and s h e a r e d  g r a n o d i o r i t e  o f  t h e  I l l i n o i s  s t o c k  and i n  tact i te  a l o n g  t h e  
c o n t a c t s  o f  t h e  s t o c k  w i t h  l i m e s t o n e s  o f  t h e  Luning Formation.  

The bu lk  o f  the  tungs ten  p r o d u c t i o n  i n  t h e  d i s t r i c t  came from t h e  V i c t o r y  Mine 
near  t h e  southwest  end of t h e  Lodi H i l l s .  S c h e e l i t e  a t  t h e  V i c t o r y  Mine 
o c c u r s  as d i s s e m i n a t i o n s  i n  t h e  o u t e r  zone o f  t h e  I l l i n o i s  s t o c k .  The 
princi,oal orebody was 2 t o  4 Eeet wide and  was e n c l o s e d  i n  a f e l d ~ ~ m t h i z e d  
zone 10 to 40  f e e t  t h i c k  t h a t  formed a l o n g  a s h e a r  zone i n  t h e  s t o c k .  ( S t a g e r  
and T ing ley ,  i n  p rep . ) .  Some s c h e e l i t e  o c c u r r e d  west o f  t h e  V i c t o r y ,  a l o n g  
t h e  c o n t a c t  o f  t h e  s t o c k  w i t h  l i m e s t o n e ,  b u t  t h e  major p r c d u c t i o n  came from 
t h e  g r a n i t i c - h o s t e d  orebody. The nearby  Kay Cooper and  E l  C a p i t a n  Mines are 
similar b u t  much smaller t u n g s t e n  occur rences .  
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LONGSTREET DISTRICT 

LOCATION 

The L o n g s t r e e t  mining d i s t r i c t  c o v e r s  a l a r g e  area i n  t h e  s o u t h e r n  Monitor 
Range i n  t h e  v i c i n i t y  o f  Big Ten Peak. The d i s t r i c t  e x t e n d s  from McCann 
Canyon on t h e  nor th  t o  S u l s b u r y  Basin on t h e  s o u t h  and  £ r a n  S tone  Cabin 
Val ley on t h e  east t o  R a l s t o n  V a l l e y  on t h e  west. The few mines and p r o s p e c t s  
o f  the  d i s t r i c t  are widely  s c a t t e r e d  b u t  t h e  rnajor d e p o s i t s  are n e a r  Windy 
Canyon i n  Township 6 North,  Range 47 E a s t ,  and s o u t h w e s t  o f  Zeorges  Canyon i n  
Townships 5 and 6 North,  Ranges 46 and 47 &st. O t h e r  p r o s p e c t s  f l a n k  Big Ten 
Peak i n  Townships 6 and 7 North ,  Ranges 45 and  46 E a s t .  

HISTORY 

The f i r s t  mineral  l o c a t i o n s  i n  t h i s  d i s t r i c t  were made i n  t h e  a r e a  o f  Georges 
Canyon i n  1903. T h i s  ,part of t h e  d i s t r i c t  was o r i g i n a l l y  known as  t h e  E'resno 
d i s t r i c t  ( K r a l ,  1951) and i n c l u d e s  t h e  C l i p p e r  Mine and K e l l y s  Mine. The 
L o n g s t r e e t  Mine, i n  Windy Canyon t h e  n o r t h e a s t  s i d e  o f  t h e  d i s t r i c t ,  produced 
$10,000 dur ing  1930 ( K r a l ,  1951)  b u t  i ts d a t e  oE d i s c o v e r y  is n o t  known. 
Other  p r o p e r t i e s  i n  t h e  d i s t r i c t  were being worked i n  t h e  1 9 2 0 ' s  and  minor 
p roduc t ion  is re ,mrted f o r  t h e  la te  1 9 2 0 ' s  and f o r  1938. The t o t a l  d i s t r i c t  
p roduc t ion  is repor ted  t o  be  less than  $25,000 (Kleinhampl and Ziony, 1984) .  
Exp lora t ion  a c t i v i t y  appeas  t o  be  a t  a high l e v e l  i n  t h e  d i s t r i c t  a t  p r e s e n t .  
Road b u i l d i n g  and r e c e n t  d r i l l i n g  was noted on t h e  s o u t h  s i d e  o f  K e l l y s  Mine 
Canyon and l a r g e  b l o c k s  o f  new mining claims have been s t a k e d  east o f  Georges 
Canyon Ri in  on t h e  east s i d e  of t h e  <-7 i s tc ic t  and i n  t h e  ares sou thwes t  o f  
Georges Canyon a t  t h e  edge o f  Fourmile Basin.  

GEOLOGIC SE'ITING 

T e r t i a r y  v o l c a n i c  r o c k s  u n d r l i e  most o f  t h e  c e n t r a l  and s o u t h e r n  Monitor Range 
i n  t h e  a r e a  covered by t h e  L o n g s t r e e t  mining d i s t r i c t .  The d i s t r i c t  is 
e n t i r e l y  w i t h i n  t h e  margins o f  t h e  Rig Ten Peak c a l d e r a  and  t h e  v o l c a n i c  r o c k s  
a r  mainly i n t r a c a l d e r a  r h y o l i t i c  t o  d a c i t i c  welded ash-flow t u f f s .  Large 
b l o c k s  o f  Pa leozo ic  sed imenta ry  rocks  are mapped by Kleinhampl and Ziony 
(1984) w i t h i n  t h e  v o l c a n i c  r o c k  o u t c r o p  area. These b l o c k s ,  some up t o  one 
in i le  long by one t h i r d  mile wide,  are i n t e r p r e t e d  by Bonhm and  Q r s i d e  (1979)  
t o  be l a n d s l i d e  b locks  w i t h i n  c a l d e r a  c o l l a p s e  b r e c c i a s ,  

ORE DEPOSITS 

A t  t h e  Clip,oer Mine, t h e  o r i g i n a l  1903 d i s c o v e r y  s i te  i n  t h e  L o n g s t r e e t  
d i s t r i c t ,  workings e x p l o r e  a n o r t h w e s t - s t r i k i n g  q u a r t z  v e i n  t h a t  c u t s  
a r g i l l i c a l l y  a l t e r e d  r h y o l i t e  t u f f .  P y r i t e  a l o n g  w i t h  f i n s - g r a i n e d  g r a y  
s u l f i d e s  a r e  p r e s e n t  i n  t h e  v e i n  q u a r t z .  The v e i n  f o l l o w s  a s h e a r  zone t h a t  
c a n  be  t r a c e d  Eor o v e r  400 f e e t  a l o n g  s t r i k e .  K e l l y s  Mine, a b o u t  o n e  h a l f  
m i l e  to t h e  n o r t h  of t h e  C l i p p e r ,  f o l l o w s  a q u a r t z  v e i n  i n  a sirnilar 
nor thwest- t rending f a u l t  s t r u c t u r e .  The K e l l y s  Mine v e i n  is a b o u t  4 f e e t  wide 
and can be t r a c e d  f o r  s e v e r a l  hundred f e e t  on s u r f a c e .  Vein m a t e r i a l  from 
t h i s  d e p o s i t  c o n t a i n s  p y r i t e ,  t e t r a h e d r i t e ,  and copper  o x i d e  minera l s .  
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Stockworks q u a r t z  ve in ing  o c c u r s  i n  a r g i l l i t i z e d ,  s i l i c i f i e d  r h y o l i t e  t u f f  a t  
t h e  t o n g s t r e e t  Nine abou t  6 miles n o r t h e a s t  o f  K e l l y s  Mine. r a l d  and s i l v e r  
v a l u e s  a r e  're,oorted t o  o c c u r  w i t h  q u a r t z ,  p y r i t e ,  and  o t h e r  f i n e - g r a i n e d  b l a c k  
s u l f i d e s  i n  a p ipe- l ike  zone w i t h i n  t h e  a l t e r e d  t u f f .  

High on t h e  e a s t e r n  slo,pe o f  Big Ten Peak, on t h e  w e s t e r n  s i d e  o f  t h e  
d i s t r i c t ,  dozer  c u t s  a t  t h e  29 P i n e s  Mine expose a q u a r t z  s tockworks  a r e a  i n  
s i l i c i f i e d  r h y o l i t i c  ash-flow t u f f .  The s i l i c i f i e d  t u f f  is b r e c c i a t e d ;  t h e  
b r e c c i a  m a t r i x  c o n s i s t s  o f  s i l i ca  w i t h  f i n e - g r a i n e d ,  d a r k  s u l f i d e s  w i t h i n  i t ,  
About one mi le  to t h e  s o u t h e a s t  o f  t h e  29 P i n e s  Mine, a l a r g e  a d i t  was d r i v e n  
on a buggy, i ron-s ta ined  q u a r t z  v e i n  c u t t i n g  a r g i l l i c a l l y - a l t e r e d  g r a n i t e .  
T h i s  g r a n i t e  is i n t e r p r e t e d  t o  be a n  e x o t i c  b l o c k  w i t h i n  i n t r a c a l d e r a  ash-flow 
t u f f  . 
Other  p r o s p e c t s  on t h e  west s i d e  o f  Big Ten Peak, i n c l u d i n g  t h e  Balck Hawk 
Nine ( L a s t  Chance Mine) and t h e  mite Gold claims were a l s o  developed w i t h i n  
l a r g e  e x o t i c  b locks ,  r o o t l e s s  b l o c k s  o f  P a l e o z o i c  metasediments ,  f l o a t i n g  i n  
t h e  ash-flow t u f f s .  A t  t h e  Blackhawk Mine, b r e c c i a t e d  q u a r t z  v e i n  m a t e r i a l  
c o n t a i n i n g  p y r i t e ,  s p h a l e r i t e ,  and  g a l e n a  occur  i n  s i l i c i f i e d ,  b r e c c i a t e d  
l imestone.  D r i l l i n g  i n  t h i s  area proved t h e  l i m e s t o n e  t o  be a s l i d e  b l o c k  
w i t h i n  T e r t i a r y  minera l i zed  P a l e o z o i c  Qutcrops. 

Recent a c t i v i t y  was noted i n  t h e  area of K e l l y s  Mine, t h e  L o n g s t r e e t  Mine, t h e  
29 P ines  Mine, and two unnamed areas a l o n g  t h e  east s i d e  o f  t h e  d i s t r i c t .  
Atlas Minera l s  h a s  a l a r g e  clairn area sur rounding  t h e  warm s p r i n g  east o f  
Georges *Canyon R i m  where d r i l l  r o a d s  have been c u t  i n  a n  a l t a r e d  ash-flow 
iuCf. A t  t h e  i i n e e  ciaiins, on tire e d t e  o f  Fourmile B3sin s ~ r ; t h  o f  Georges 
Canyon, Alhambra Mines Co. h a s  s t a k e d  a n  area of  q u a r t z  v e i n i n g  i n  h i g h l y  
s i l i c i f i e d  r h y o l i t e .  The o u t c r o p  o f  s i l i c i f i e d  r o c k  is a b u t  t h r e e - q u a r t e r s  
o f  a mile long and d i s p l a y s  l o c a l  areas o f  i ron-oxide s t a i n i n g  and 
b r e c c i a t i o n .  D r i l l i n g  h a s  been done h e r e ,  b u t  t h e  r e s u l t s  a r e  n o t  known. 

GEOCHEYICAL RELATIONSHIPS 

O r e  samples from the  C l i p p e r  Mine - K e l l y s  Mine area c o n t a i n e d  low g o l d  and 
high s i l v e r  a s s o c i a t e d  w i t h  anomalous antimony and  molybdenum va lues .  Base 
metal v a l u e s  f o r  a l l  samples  from t h i s  area were v e r y  low. Samples f r a n  t h e  
Longs t ree t  Mine were similar, g o l d  and  s i l v e r  a s s o c i a t e d  w i t h  moderate ly  
anomalous molybdenum and v e r y  low b a s e  metal v a l u e s .  High antimony o c c u r r e d  
wi thy low a r s e n i c  i n  one L o n g s t r e e t  Mine sample;  t h e  second sample from t h e  
mine a r e a  con ta ined  low ant imony w i t h  high a r s e n i c .  

Samples from p r o s , a c t s  on t h e  west s i d e  o f  Big Ten Peak, from o c c u r r e n c e s  
w i t h i n  t h e  Pa leozo ic  e x o t i c  b l o c k s ,  r e p o r t e d  low a r s e n i c ,  antimony, g o l d ,  and  
s i l v e r  b u t  h igh l e a d  and z i n c  v a l u e s .  ltro samples  were modera te ly  anomalous 
i n  bismuth a n  cadmium; o n e  c o n t a i n e d  anomalous t u n g s t e n .  

A l l  o t h e r  samples taken from t h e  d i s t r i c t  showed v e r y  low v a l u e s  f o r  a l l  
e lements .  
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MANHATTAN DISI'KICT 

LOCATION 

Manhattan is i n  the southern ,mrt of the Toquima Range, about 45 miles north 
of Tonopah. The main Manhattan d i s t r i c t  l i e s  along &nhattan Gulch, a 
northwest-trending drainage on the west s ide oE the range. Numerous other 
m a l l  mining areas located in  the southern Toquima Range south of the Belmont 
and Round Hountain d i s t r i c t s  are  included i n  the iXanhattan d i s t r i c t .  The 
Manhattan lode and placer mines a re  located i n  Township 8 North, Ranges 43 and 
44 &st. Other mines i n  the d i s t r i c t  a re  located near Pipe Spring in Township 
8 North, Ranges 44 and 45 East, a t  Spmish Spring i n  the central  ,part of 
Township 7 North, Range 44 &st, near \Pillow Spring along the western s ide and 
near Baxter Spring on the eastern s ide of Township 7 North, Range 43 East. 

Silver ore was discovered i n  the Manhattan d i s t r i c t  i n  1866 and the d i s t r i c t  
was organized the following year (Thompson and West, 1831). The Thompson and 
West account of the d i s t r i c t  related that  the princi,ml mines were the Mohawk 
and tha Black Hcwk and described the de,posits a s  veins containing cop,pr but 
no trace of gold which occurred between limestone and porphyry. Raymond 
(1868) described the ores a s  "antimonial sulphurets ... with their  
decompositions such a s  chloride of s i l v e r ,  etc." A few shipments of s i l v e r  
ore were made to the m i l l  a t  Belmont, but the d i s t r i c t  was abandoned in  1869 
(Paher, 1970). The location of the ea r ly  s i lve r  discn~reries i.s not exactly 
known, Ferguson (1921) mentions old s i lve r  mines worked i n  1866 located a'mut 
4 miles south of t h e  town of Planhattan, and these may be the or ig ina l  s i l v e r  
workings. Their loc.3tion would be e i the r  n e a r  P i p  Spring or Spanish Spring i n  
the southeastern ,part of the present ~Yanhattan d i s t r i c t .  

The d i s t r i c t  was inaetive u n t i l  1905 when, on April 1, ore rich i n  f r ee  gold 
was discovered only about 100 fee t  froin the stage road from Belmont t o  
Cloverdale (Ferguson, 1924). The d i s t r i c t  boorned i n  early 1906 but enjoyed a 
fa i r ly  short  l i f e ;  the S n  Francisco earthquake and f i r e  of April 1906 
triggered a financial panic which dam~ened ac t iv i ty  a t  ~ n h a t t a n  a s  well a s  
many other mining carnps i n  Nevada. Some ac t iv i ty  resumed i n  the f a l l  of 1906 
and the suinmer of 1907 (Paher, 1970) but the d i s t r i c t  did not fu l ly  recover 
unt i l  1909 when mining of placer gold deposits began i n  Manhattan Gulch below 
the town. A r ich s t r ike  a t  the White Caps gold mine i n  1912 brought 
additional l i f e  to  the camp, and ac t iv i ty  continued a t  a f a i r l y  constant 
level un t i l  the mid- 1920's when operations subsided (Paher, 1970). Lode gold 
production continued a t  variable levels un ti1 1940 when operations ceased 
during the war. Minor lode production is recorded between 1944 and 1950 
(Kleinhampl and Ziony, 1934). Placer gold production was more or l e s s  
continuous in the d i s t r i c t  from 1906 u n t i l  1950 and a large gold dredge 
ocpra ted a t  iunhattan between 1938 and 1946. Total production from Manha ttan,  
1906 to 1967, has been about $11 million (Kleinhampl and Ziony, 1984). In the 
mid-1970'~~ Summa Cor,poration obtained control of the major mining properties 
a t  Manhattan and began exploration. Summa reportedly produced nearly $500,000 
i n  gold from its pro,oerties before se l l ing  them to  Houston O i l  and ~inera"ls in  
1977. Tenneco Minerals purchased Houston's Manhattan properties i n  1983 and 
a re  currently praiucir~g gold a t  an announced production ra te  of 27,000 ounces 
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p e r  y e a r  from a n  open-pit  mine. Pub l i shed  r e s e r v e s  a t  t h i s  mine are 5 m i l l i o n  
t o n s  o f  0.036 oz  g o l d  p e r  t o n  (Bonham, 1985) .  

GEOLCGIC SETi'ING 

The s o u t h e r n  Toc~uima Range c o n s i s t s  o f  P a l e o z o i c  sed imenta ry  and  metamorphic 
r o c k s  i n t r u d e d  by a l a r g e  Cre taceous  g r a n i t e  p l u t o n  and i n t r u d e d  o r  o v e r l a i n  
by T e r t i a r y  hypabyssal and v o l c a n i c  rocks  (Shawe and  o t h e r s ,  1 9 8 6 ) .  The 
Pa lozo ic  r o c k s  a r e  marine sed imenta ry  rocks :  q u a r t z i t e ,  s i l t y  a r g i l l i t e ,  s i l t y  
a r g i l l i t e t  and l imes tone  o f  Cambrian a g e ;  and  a r g i l l i t e ,  lime a r g i l l i t e ,  
l imes tone ,  dolornite, c h e r t ,  and  q u a r t z i t e  o f  Ordovic ian  a g e  (Ferguson,  1924) .  
A small ,patch o f  se r ,pen t in i t e  o f  t h e  Permian Pab lo  Forna t ion  c r o p s  o u t  
southwest  o f  Manhattan i n  t h e  Willow S p r i n g  a r e a .  Cre taceous  g r a n i t e  c r o p s  
o u t  s o u t h  o f  Pipe  Spr ing and e x t e n d s  a l o n g  t h e  s o u t h e a s t  margin o f  t h e  
d i s t r i c t  t o  t h e  a r e a  sou thwes t  o f  Spanish Spr ing .  L o c a l l y ,  P a l e o z o i c  
a r g i l l i  te has  been metamorphosed t o  phy l  li te : n e a r  g r a n i t e  c o n t a c t s  it 
c o n s i s t s  0.f b o t t e d  s c h i s t  and  m u s c o v i t e - b i o t i t e  s c h i s t .  I n  p l a c e s  n e a r  t h e  
g r a n i t e  c o n t a c t ,  l imes tone  h a s  been metamorphosed to s k a r n .  South  o f  
iYanhattan, e p i d o t e ,  d i o p s i d e ,  and g a r n e t  are common i n  t h e  metamorphosed 
l imes tone ;  potass iui i  f e l d s p a r  l o c a l l y  f l o o d s  t h e s e  r o c k s  o r  forms t h i n  v e i n s  
t h a t  c u t  t h e  l imes tone ,  and s u l f i d e s  are p r e s e n t  i n  p l a c e s  (Shawe and  o t h e r s ,  
1986) .  T e r t i a r y  v o l c a n i c  r o c k s  cover  a l a r g e  a r e a  o f  t h e  d i s t r i c t  n o r t h  o f  
~Yanhattan Gulch. These r o c k s  are l a r g e l y  s i l i c i c  ash-flow t u f f s  o r i g i n a t i n g  
from and now f i l l i n g  t h e  ~ M n h a t t a n  c a l d e r a .  The c a l d e r a  is c e n t e r e d  around 
Bald Mountain and Diarnond King H i l l  n o r t h  o f  iclanhattan; t h e  s o u t h e r n  c a l d e r a  
margin passes roughly i n  a west-northwest d i r e c t i o n  a long  E a s t  t u n h a t t a n  Wash 
and Panha t t a n  Gulch (Shawe 198.1). 

ORE DEPOSI'I'S 

The geology o f  t h e  g o l d  d e p o s i t s  of t h e  Planhattan d i s t r i c t  h a s  been v e r y  w e l l  
d e s c r i b e d  by Ferguson (1924) :  h i s  work s h o u l d  b e  c o n s u l t e d  f o r  d e t a i l s  o f  t h e  
d e p o s i t s .  The summary p r e s e n t e d  h e r e  h a s  been t aken  l a r g e l y  from Shawe and  
o t h e r s  (1986) .  

The l o d e  g o l d  d e p o s i t s  o f  t h e  N a n h a t t m  d i s t r i c t  are of  a v a r i e t y  o f  t y p e s t  
a l though  t h e y  occur  t o g e t h e r  i n  a c o h e r e n t  b e l t ,  a b o u t  3000 f e e t  wide,  which 
fo l lows  t h e  s o u t h  margin o f  t h e  Planhattan c a l d e r a  f o r  a b o u t  6 miles. The n o s t  
p r o d u c t i v e  de,uosits formed i n  s h e a r  zones  i n  p h y l l i t i c  a r g i l l i t e ,  s i l t y  
a r g i l l i t e ,  and q u a r t z i t e  o f  t h e  Gold H i l l  Fonnation.  A t  deloosits  on Gold 
H i l l ,  numerous t h i n  v e i n l e t s  o f  q u a r t z ,  a d u l a r i a ,  p y r i t e ,  and g o l d  form a 
g e n e r a l l y  nor th-south  t r e n d i n g  s tockworks  zone. T h i s  is t h e  area now b e i n g  
mined by Tenneco Minera l s  Co. A t  t h e  White Caps Mine, on  t h e  east end of t h e  
d i s t r i c t ,  g o l d  o r e  o c c u r r e d  as  replacement  b o d i e s  i n  l imes tone  o f  t h e  Gold 
H i l l  Formation. O r e  was mined a l o n g  nor th - t rend ing  f a u l t  zones where g o l d  
occur red  w i t h  p y r i t e ,  s t i b n i t e ,  r e a l g a r ,  orpirnent and c i n n a b a r  i n  a ganque o f  
calcite and  q u a r t z  w i t h  minor f l u o r i t e .  A t  t h e  A p r i l  Fool Mine, l y i n g  midway 
between t h e  White Caps and Gold H i l l  d e L m s i t s t  g o l d  m i n e r a l i z a t i o n  took p l a c e  
i n  vuggy v e i n s  i n  a l i m e s t o n e  l a y e r  i n  t h e  Gold H i l l  Fonnation.  The v e i n s  
c o n t a i n  q u a r t z ,  a d u l a r i a ,  f l u o r i t e ,  minor p y r i t e ,  and f r e e  go ld .  A t  t h e  Wall, 
or Summit, and Keystone mines n e a r  Sununit H i l l  s o u t h  o f  Manhattan, 
m i n e r a l i z e d  b r e c c i a  on  a f a u l t  c o n t a c t  between Gold H i l l  Fonnation and 

,. 
Ordovician l imes tone  c o n t a i n s  f l u o r i t e ,  f i n e l y  c r y s t a l l i n e  q u a r t z ,  f r e e  g o l d ,  
and s i l v e r .  
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Away from t h e  c e n t r a l  [Manhattan mines,  mines and p r o s p e c t s  can  be found a t  
North Manhattan, &st Pkmhattan, n e a r  P ipe  S p r i n g s ,  S p a n i s h  S p r i n g ,  a t  Baxtor  
Spr ing ,  and  n e a r  Willow Spr ing .  About 4 miles n o r t h  o f  Manhattan, pros,oects 
a t  North Manhattan a long  Bald Mountain Gulch expose q u a r t z  v e i n s  which c u t  
welded ash-flow t u f f .  The v e i n s  a r e  vuggy and  d i s p l a y  i ron-oxide s t a i n i n g .  
Mines a t  Eas t  Xanhattan,  a l o n g  E a s t  !Clanhattan Wash, are n e a r  t h e  c o n t a c t  o f  
T e r t i a r y  r h y o l i t i c  ash-flow t u f f  and Ordovician l i m e s t o n e .  Nine workings  
expose a n  east-west t r e n d i n g  q u a r t z  v e i n ;  v e i n  m a t e r i a l  is vrlggy and 
i ron-ox ide  s t a i n e d ,  Workings s e e n  n e a r  Pipe S,orings d i d  n o t  d i s p l a y  v i s i b l e  
m i n e r a l i z a t i o n r  a l though  a s t r o n g  northwest-  t r e n d i n g  v e i n  is exposed t h e r e .  
A t  Span i sh  Spr ings ,  narrow huebner i t e -bear ing  q u a r t z  v e i n s  c u t  Cre taceous  
g r a n i t e .  The ve ins  range from a few i n c h e s  up t o  2 f e e t  t h i c k  and f o l l o w  a 
nor th-south  s t r i k e .  T e t r a h e d r i t e  is re ,mrted to o c c u r  i n  t h e s e  v e i n s  
(Kleinhampl and Ziony, 1 9 8 4 ) ,  and  e i t h e r  t h e  Span ish  S p r i n g  or P ipe  S p r i n g  
o c c u r r e n c e s  could  be t h e  s i t e  o f  t h e  1866 t b n h a t t a n  s i l v e r  d i s c o v e r i e s .  I n  
t h e  area o f  Baxter Spr ing ,  o l d  workings expose s i l i c i f i e d  s h e a r  zones  c u t t i n g  
thin-bedded s h a l e  and l i m e s t o n e .  The s h e a r  s t r u c t u r e s  r o u g h l y  f o l l o w  bedding 
and s t r i k e  north-south.  Drusy q u a r t z  s t r i n g e r s ,  s t a i n e d  w i t h  i r o n  and  
manganese o x i d e s ,  fo l low f r a c t u r e s  i n  t h e  zone. A t  t h e  Willow Spr ing  
p r o s p e c t s r  on t h e  s o u t h e r n  margin o f  t h e  d i s t r i c t ,  a zone o f  n i c k e l  
m i n e r a l i z a t i o n  i n  h i g h l y  s i l i c i f i e d  s e r p e n t i n i t e  e x t e n d s  a l o n g  t h e  w e s t e r n  
f a c e  o f  t h e  Toquiina Range f o r  a b o u t  3 miles. G a r n i e r i t e  and  n i c c o l i t e  o c c u r  
i n  t h e  a l t e r e d  untramafic  r o c k  and  s e v e r a l  g r o u p s  have e x p l o r e d  t h e  area f o r  
n i c k e l .  The b e s t  a r e a s  re,oortedIy have g r a d e s  o f  0.35% n i c k e l  wi th  traces o f  
c o b a l t  (Kleinhampl and Ziony, 1984) .  

GESCHEMICAL RELATIONSHIPS 

O r e s  from t h e  c e n t r a l  Planhattan d i s t r i c t  were found t o  be v e r y  high i n  g o l d ,  
l o w  i n  s i l v e r ,  and associated w i t h  high a r s e n i c  and ant-imony. EJ2Lse metal 
v a l u e s  were ve ry  low and barium v a l u e s  were low. To t h e  n o r t h ,  i n  North 
Manhattan, h igh  go ld  and low s i l v e r  v a l u e s  were o b t a i n e d ,  b u t  a r s e n i c  and  
antimony v a l u e s  were low, bar ium was moderate,  and one sample was anomalous i n  
molybdenum. &we metal v a l u e s  were also low. To t h e  s o u t h ,  i n  t h e  
Keystone-Wall mine area, g o l d  v a l u e s  were high1 b u t  s i l v e r  v a l u e s  were also 
high,  a s s o c i a t e d  wi th  v e r y  low a r s e n i c ,  moderate antimony and  l e a d ,  and  low 
copper and z i n c .  Samples from Baxte r  Spr ing  re,oorted h i g h  g o l d  and low s i l v e r  
a s s o c i a t e d  w i t h  moderate a r s e n i c  v a l u e s  and low antimony v a l u e s .  Other  b a s e  
metal v a l u e s  a t  Baxter S p r i n g  were low. The n i c k e l - r i c h  d e p o s i t s  a t  Willow 
Spr ing  were found t o  c o n t a i n  anomalous chrome as w e 1 1  as  n i c k e l .  
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MOORES CREEK AREA 

LOCATION 

Moores Creek is on t h e  nor thwes t  s l o p e  o f  Mount J e f f e r s o n  i n  t h e  c e n t r a l  
Toquima Range a b o u t  t e n  miles n o r t h  of t h e  town o f  Round Mountain. The o n l y  
known p r o s p e c t s  i n  t h e  a r e ~ a  are l o c a t e d  on t h e  second d r a i n a g e  s o u t h  o f  Moores 
Creek i n  S e c t i o n s  1 and  2, Township 11 North,  Range 4 4  East, and S e c t i o n  351 
Township 1 2  North,  Range 44 East. 

Little is known of t h e  h i s t o r y  o f  t h i s  a r e a ,  i t  h a s  no recorded  p roduc t ion  and  
t h e r e  is no a c t i v i t y  i n  t h e  area a t  t h e  p r e s e n t  time. Old workings i n  t h e  
area may d a t e  t o  t h e  late  1 8 0 0 ' s  o r  e a r l y  1 9 0 0 ' s  (Kleinhampl and Ziony, 1984) .  
The a r e a  h a s  been included w i t h  e i t h e r  t h e  Northumberland d i s t r i c t  t o  t h e  . 
nor th ,  or t h e  Round Mountain d i s t r i c t  t o  t h e  s o u t h ,  and  o n l y  Kleinhampl and  
Ziony (1984)  have d e s c r i b e d  i t  as a se,mrate mining area. 

GEOLOGIC SETTING 

The Moores Creek a r e a  lies on t h e  lower n o r t h w e s t e r n  f l a n k  o f  t h e  Mount 
J e f f e r s o n  e a r l y  Miocene v o l c a n i c  m a s s i f ,  i n  a sequence  of a l t e r e d ,  r h y o l i t i c  
ash-flow t u f f s  t h a t  o r i g i n a t e d  i n  t h e  Moores Creek c a l d e r a ,  t h e  o l d e s t  o f  
t h r e e  n e s t e d  c a l d e r a s  t h a t  m k e  up t h e  Toquima c a l d e r a  complex o f  W e n  
(1986)"  The t u f f  o f  M~ores Creek is c h a r a c t e r i z e d  by l i g h t  c o l o r e d ,  
,oorphyr i t ic  fiamme, and t h e  u n i t  forms l i g h t - c o l o r e d  slo,pes under ly ing  t h e  
c l i f f - f o r m i n g  brown r h y o l i t i c  t o  q u a r t z  l a t i t i c  t u f f s  o f  Mount J e f f e r s o n  
(Boden, 1986; Kleinhampl and Ziony, 1984) .  The p r o s p e c t s  i n  t h e  d i s t r i c t  are 
l o c a t e d  w i t h i n  t h e  i n t r a c a l d e r a  t u f f s  o f  Moores Creek,  b u t  t h e  mining area is 
a d j a c e n t  t o  t h e  n o r t h e r n  margin o f  t h e  younger Mount J e f f e r s o n  c a l d e r a .  The 
[Mount J e f f e r s o n  c a l d e r a  is t o  t h e  s o u t h  and  n e s t e d  w i t h i n  t h e  l a r g e r  Moores 
Creek c a l d e r a  (Boden, 1986).  

ORE DEPOSITS 

Severa l  s h a l l o w  i n c l i n e d  s h a f t s t  two a d i t s ,  and  a b o u t  a half-dozen p r o s p e c t  
p i t s  are l o c a t e d  a b o u t  two miles s o u t h  o f  [Yoores Creek,  j u s t  east o f  t h e  
Toiyabe N a t i o n a l  F o r e s t  boundary. The workings a r a  i n  a l i g h t  g r a y ,  
l i t h i c - r i c h  ash-flow t u f f  a n d  are c o n c e n t r a t e d  a l o n g  a N10-15Wl 55NE f a u l t  
zone. Rock a long  t h e  f a u l t  zone is iron-  and  manganese-oxide s t a i n e d ,  
b r e c c i a t e d ,  and cemented w i t h  d r u s y  q u a r t z .  Less than  one m i l e  t o  t h e  west, 
i n  S e c t i o n  2, n a t i v e  s u l p h u r  was no ted  i n  b leached ,  a r g i l l i t i z e d  t u f f  exposed 
i n  a road  c u t .  T h i s  area ( i n  b o t h  S e c t i o n s  1 a n d  2) h a s  been d r i l l e d  w i t h i n  
t h e  p s t ' 5  y e a r s  f o r  bulk-mineable p r e c i o u s  metal d e p o s i t s .  Work was 
re,nortedly done by Louis iana  Land Co. 

GEOCHEMICAL RELATIONSt-IIPS 

Samples o f  minera l i zed  material from dumps i n  S e c t i o n  1 conta ined  h igh  g o l d  
(1.5-1.7 ppm), and h igh  s i l v e r  (200-300 p p ) ,  associated wi th  anomalous 

" 

a r s e n i c  a n d  molybdenum. Antimony v a l u e s  were  o n l y  moderate (82-92 ppm). 
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MOREY DISI'RICT 

LOCATION 

The Morey mining d i s t r i c t  is l o c a t e d  on t h e  east f l a n k  o f  t h e  c e n t r a l  Hot 
Creek Range i n  n o r t h e a s t e r n  Nye County. The major  mines o f  t h e  d i s t r i c t  are 
l o c a t e d  w i t h i n  S e c t i o n  5, Township 9 North,  Range 5 1  East, b u t  t h e r e  are 
s c a t t e r e d  p r o s p e c t s  to t h e  nor thwes t  and s o u t h e a s t  . 
HISTORY 

Ore was d i s c o v e r e d  i n  Morey Canyon i n  1865, t h e  d i s t r i c t  was o r g a n i z e d  i n  
1866. A s tamp m i l l  was c o n s t r u c t e d  t o  t reat  d i s t r i c t  o r e s  i n  1873. 
I n t e r m i t t e n t  p roduc t ion  is r q o o r t e d  from t h e  d i s t r i c t  beginning i n  1866 and  
extending t o  1965. The most p r o d u c t i v e  y e a r s  were between 1866-1891 and  
1937-1947. T o t a l  recorded p r o d u c t i o n  f o r  t h e  d i s t r i c t  is a t  least 6 , 5 1 1  t o n s  
of o r e  w i t h  a va lue  o f  a t  l e a s t  $475,523 (Kleinhampl and Ziony, 1984) .  I n  
more r e c e n t  y e a r s  (1970-presen t ) ,  I n t e r n a t i o n a l  M i n e r a l s  and  Chemical Corp., 
Super io r  O i l  CO., and B i l l i t o n  Explora t ion  have conducted e x p l o r a t o r y  d r i l l i n g  
i n  t h e  c e n t r a l  and western  p a r t  o f  t h e  d i s t r i c t .  

GEOLOGIC SETSING 

The Morey d i s t r i c t  is u n d e r l a i n  by as much as 7,000 f e e t  o f  T e r t i a r y  
p y r o c l a s t i c  rocks.  These r o c k s  have been d i v i d e d  i n t o  a number o f  r h y c d a c i t i c  
t o  q u a r t z  l a t i t i c  i n t r a c a l d e r a  ash-flow t u f f  u n i t s  which a r e  a s s o c i a t e d  w i t h  
t h e  Ol igccene Mcrey Peak c a l d r o n ,  complex, The hiyll lncrey Peak mass i f  
pro'oably r e p r e s e n t s  t h e  r e s u r g e n t  ,part of a c a l d e r a ,  and t h e  mining d i s t r i c t  
may be low on t h e  n o r t h e r n  f l a n k  o f  t h e  r e s u r g e d  dome w i t h i n  t h e  c a l d e r a  and  
p a r t l y  w i t h i n  a complexly f a u l t e d  moat zone between t h e  dome and  t h e  c a l d e r a  
margin. 

ORE DEPOSITS 

The o r e  de,oosi ts a t  Plorey are h igh-grade ,  s i l v e r - b e a r i n g  e p i  thermal  f i s s u r e  
v e i n s  h o s t e d  by r h y o d a c i t i c  t o  q u a r t z - l a t t i t i c  ash-flow t u f f s  o f  t h e  Ol igocene 
Williams r i d g e  and Morey Peak Formations (Ekren and  o t h e r s ,  1974) .  The v e i n s  
s t r i k e  east-west, are v e r t i c a l  or d i p  s t e e p l y  t o  t h e  s o u t h ,  and are o x i d i z e d  
i n  t h e i c  upper  p o r t i o n s .  The mineralogy o f  t h e  v e i n s  is complex. The main 
ore m i n e r a l s  are d i a p h o r i t e ,  owyheei te ,  a n d o r i t e ,  p y r a r g y r i t e ,  and  s t e p h a n i t e  
(Will iams, 1968) .  These m i n e r a l s  o c c u r  i n  t h e  v e i n s  a l o n g  w i t h  a rare and 
unusual m i n e r a l  assemblage which i n c l u d e s  s p h a l e r i t e ,  g a l e n a ,  s t i b n i t e ,  
jamesoni te ,  cassiterite, p y r i t e ,  and  a r s e n o p y r i t e  (Kleinhampl and  Ziony, 
1984).  Most of t h e  ve in  m a t e r i a l  obse rved  on t h e  dumps was composed o f  
a l t e r n a t i n g  bands of q u a r t z  and r h o d o c h r o s i t e  c o n t a i n i n g  c l o t s  and  s t r i n g e r s  
of ruby s i l v e r  ( p y r a r g y r i t e ) .  

me-ha l f  mile southwest  o f  t h e  base o f  Plorey Canyon, a major 
n o r t h w e s t - s t r i k i n g  f a u l t  d i s p l a c e s  t h e  p r o d u c t i v e  v e i n s .  On t h e  n o r t h e a s t  
s i d e  o f  t h e  f a u l t ,  i n  t h e  v i c i n i t y  o f  t h e  main workings,  t h e  upper o x i d i z e d  
p o r t i o n s  o f  t h e  v e i n s  are exposed a d j a c e n t  t o  p r o p y l l i t i c a l l y  a l t e r e d  t u f f s .  
Southwest o f  t h e  f a u l t ,  t h e  t u f f s  show q u a r t z - s e r i c i t e  a l t e r a t i o n .  
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The most r e c e n t  e x p l o r a t i o n  work i n  t h e  d i s t r i c t  h a s  been to  t h e  west o f  t h e  
c e n t r a l  mine a r e a  where anomalous l e a d ,  s i l v e r ,  molybdenum, a n d  t i n  v a l u e s  
were found w i t h  d i s semina ted  s u l f i d e s  i n  s e r i c i t i c a l l y  a1 tered t u f f s .  

GEOCHEMICAL RELATIONSHIPS 

O r e  samples taken froin t h e  d i s t r i c t  showed high s i l v e r  v a l u e s ,  w i t h  trace 
g o l d ,  i n  a s s o c i a t i o n  w i t h  v e r y  h i g h  a r s e n i c l  antimony, cad~nium, l e a d ,  and 
z inc .  Copper v a l u e s  are h i g h ,  b u t  n o t  i n  t h e  same r a n g e  as l e a d  and  z i n c .  
T in  was v e r y  high i n  t h e  samples t a k e n ,  b u t  o n l y  v e r y  low molybdenum was 
p r e s e n t  . 
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NORTHUMBERLAND DISTRICT 

The Northumberland d i s t r i c t  c o v e r s  t h a t  p o r t i o n  o f  t h e  n o r t h e r n  Toquirna Range 
which e x t e n d s  from Northurnberland Canyon n o r t h  t o  t h e  g e n e r a l  v i c i n i t y  o f  t h e  
Lander-Nye County l i n e .  A l l  o f  t h e  d i s t r i c t  is w i t h i n  t h e  Toiyabe N a t i o n a l  
F o r e s t ,  most o f  t h e  mines are w i t h i n  Townships 1 2  a n d  13 North,  Ranges 45 and  
46 E a s t ,  Nye County. 

HISTORY 

S i l v e r  was d i scovere , j  i n  t h e  d i s t r i c t  i n  1866, and  ores f r a n  t h e  Monitor and 
Blue B e l l  Mines were t r e a t e d  a t  a 10-stamp m i l l  l o c a t e d  a t  a s p r i n g  i n  West 
Northumberland Canyon ( R r a l ,  1951) .  S tone  r u i n s  mark t h e  s i t e  of t h e  o l d  m i l l  
i n  t h e  canyon and more s t o n e  founda t ions  can  be  s e e n  a t  t h e  si te o f  t h e  - 
o r i g i n a l  mine camp j u s t  e a s t  o f  t h e  summit a t  Northumberland Pass .  The s i l v e r  
mining a c t i v i t y  w a s  i n t e r m i t t e n t ,  and ap ,mren t ly  s t o p p e d  a b o u t  1891. Gold was 
d i scovered  s l i g h t l y  east of t h e  o l d  s i l v e r  p r o s p e c t s  i n  1936, and by 1939 t h e  
Wrthumb?rland Mining Company w a s  i n  o,pra t i o n .  Gold mining c o n t i n u e d  u n t i l  
1942 when o,oerations ceased  due  t o  t h e  wartime c l o s u r e  o r d e r .  Gold 
e x p l o r a t i o n  resumed i n  t h e  la te  1960 ' s t  and i n  1981  , mining beyan on low-qrade 
gold  o r e  developed i n  t h e  area o f  t h e  o l d  mines. B a r i t e  was d i s c o v e r e d  i n  t h e  
late 1 9 6 0 ' s  and s i g n i f i c a n t  p roduc t ion  o f  t h i s  material was made froin s e v e r a l  
de,msi ts . 
T o t a l  p roduc t ion  o f  t h e  d i s t r i c t ,  through 1962, is g i v e n  a s  a b o u t  $1.2 m i l l i o n  
(Kteinhampl and Ziony, 1984) .  Cons iderab le  b a r i t e  h a s  been produced s i n c e  
t h e n t  however and t h e  Cyprus Go t d  ?line h a s  c o n t r i b u t e d  s i g n i f i c a n t l y  t o  
p roduc t ion  from t h e  d i s t r i c t .  

GEOLOGIC SETTING 

According t o  Kleinhampl and Ziony (1984) ,  P a l e o z o i c  strata and  Mesozoic 
p l u t o n s  u n d e r l i e  a b o u t  two-thi rds  o f  t h e  d i s t r i c t ,  and T e r t i a r y  v o l c a n i c  and  
sedimentary  r o c k s  u n d e r l i e  t h e  remainder.  The P a l e o z o i c  r o c k s  have been c u t  
and moved a l o n g  t h r u s t  f a u l t s ,  and segments  o f  e a s t e r n  f a c i e s  c a r b o n a t e  r o c k s ,  
t r a n s i t i o n  f a c i e s  c a r b o n a t e s  and s i l i c e o u s  r o c k s ,  and  wes te rn  f a c i e s  d e t r i t a l  
and v o l c a n i c  r o c k s  a r e  p r e s e n t  i n  t h e  d i s t r i c t .  

The l a r g e s t  p l u t o n i c  body i n  t h e  d i s t r i c t ,  C l i p p e r  Gap p l u t o n ,  l ies n o r t h  o f  
West Northumb2rland Canyon. S e v e r a l  small i n t r u s i v e s ,  r ang ing  from g r a n i t e  to 
q u a r t z  d i o r i t e  i n  composi t ion,  c r o p  o u t  i n  t h e  h e a r t  o f  t h e  d i s t r i c t .  These 
s m a l l e r  i n t r u s i v e s  are surrounded by a wel l -deve loped  metamorphic a u r e o l e  
(Kleinhampl and Ziony, 1984) .  

Oligocene and Miocene welded t u f f s  and  t u f f a c e o u s  sed iments  l ie  d i s c o r d a n t l y  
on t h e  o l d e r  r o c k s ,  and  megabreccia u n i t s  are ex ,psed  west o f  Northumberland 
Pass  and n o r t h  o f  West Northumberland Canyon. These fo rmat ion  a r e  r e l a t e d  t o  
a l a r g e  c o l l a p s e d  c a l d e r a ,  t h e  Northumberland c a l d e r a ,  which o c c u p i e s  th?  
nor th -cen t ra l  p a r t  o f  t h e  Toquima Ranye. 
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ORE DEPOSITS 

Most o f  t h e  mineral  o c c u r r e n c e s  are l o c a t e d  a l o n g  E a s t  and  West Northumberland 
Canyonst and  t h e  Northumberland Gold Mine is a t  t h e  p a s s  where 'both canyons 
meet a t  t h e  range crest. B a r i t e  occur rences  are b e i n g  mined i n  b o t h  canyons,  
b u t  t h e  major  d e p o s i t s  are n e a r  t h e  mouth o f  E a s t  Northumberland Canyon. 
Small copper ,  g o l d ,  and t u r q u o i s e  p r o s p e c t s  o c c u r  i n  t h e  area sur rounding  t h e  
Clip,per Gap p lu ton  nor thwes t  o f  t h e  c e n t r a l  ,part o f  t h e  d i s t r i c t ,  and  uranium 
has  been re,ported i n  a l t e r e d  t u f f s  i n  Willow Canyon, n o r t h  o f  West 
Northumberland Canyon. 

The e a r l y  mined s i l v e r  o r e s  a t  Xorthumberland were i n  v e i n s  which were i n  
p l u t o n i c  rocks .  The o r e s  c o n t a i n e d  ruby s i l v e r  and  c e r a r g y r i t e  w i t h  some 
m a l a c h i t e  and a z u r i t e  (Raymond, 1869).  The Northumberland Gold Mine is a 
d i s semina ted  d e p o s i t  which o c c u r s  p r i m a r i l y  i n  s i l i c i f i e d ,  a r g i l l a c e o u s  and 
carbonaceous  l imestone o f  t h e  Ordovician Pogonip Group. S i l i c i f i e d  h o r i z o n s  
of t h e  Pogonip have been e x t e n s i v e l y  f r a c t u r e d .  Economic g o l d  m i n e r a l i z a t i o n  
o c c u r s  i n  m i c r o f r a c t u r e  Eilkqings o f  q u a r t z  dnd b a r i t e  w i t h i n  t h e  s i l i c i f i e d  
h o r i z o n s  ( G o l d s t e i n ,  1973) .  The s i l i c i f i e d ,  m i n e r a l i z e d  zones a r e  g e n e r a l l y  
a s s o c i a t e d  w i t h  t h e  margins o f  a monzonite i n t r u s i v e  (Kral!  1951) .  

b r i t e  cements s i l i c i f i e d  b r e c c i a  i n  t h e  v i c i n i t y  o f  t h e  g o l d   mine;^! and t h e  
e a r l i e s t - e x p l o r e d  'barite o c c u r r e n c e s  were i n  t h e  g o l d - s i l v e r  part of  t h e  
d i s t r i c t .  The major barite r e s e r v e s ,  however, o c c u r  as t h i c k  s e c t i o n s  o f  
bedded b a r i t e  n e a r  t h e  mouth o f  Eas t  Northumberland Canyon, 

G a t s i d e  o f  t h e  c e n t r a l  ibrthiiinbzrlarid Z i s t r i c t  i n  E a s t  Nort i tmber land e n y o n ,  
o n l y  l i m i t e d  mining a c t i v i t y  h a s  occur red .  Small q u a r t z  v e i n  o c c u r r e n c e s  o f  
g o l d - s i l v e r  bear ing  p y r i t e - c h a l c o p y r i t e  were pros,pected i n  t h e  C l i p p e r  Gap 
area !  and  s m a l l  t u r q u o i s e  showings  were p r o s p e c t e d  s o u t h  o f  P e t e ' s  Canyon. A t  
t h e  R i f l e  p r o s p e c t  i n  Willow Canyon! t h e  uranium m i n e r a l ,  c o f f i n i t e ,  h a s  been 
re,ported from s p r i n g  d e p o s i t s .  

Large areas of  t h e  Northumberland c a l d e r a  were c la imed  by Noranda Mines i n  
1981 and some d r i l l i n g  f o r  uranium was done on t h e i r  claim block.  There is 
a c t i v i t y  a t  t h e  p r e s e n t  i n  t h i s  a r e a .  
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PARADISE P9tK DISTRICT 

LOCATION 

The P a r a d i s e  Peak 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 a d i s e  Range, s o u t h  o f  
Parad i se  Peztk. The mines o f  t h e  d i s t r i c t  e x t e n d  from t h e  s o u t h e a s t  s l o p e  o f  
Parad i se  Peak t o  £3 and C S p r i n g  on t h e  east, t h e n  w e s t  t o  t h e  sou thwes te rn  
f l a n k  of t h e  range.  A 1 1  o f  t h e  mines and p r o s p e c t s  i n c l u d e d  i n  t h i s  d i s t r i c t  
are i n  t h e  s o u t h e r n  h a l f  o f  Township 11 n o r t h ,  Range 37 E a s t ,  Nye County. 
Both Kral  (1951) and Kleinhampl and  Ziony (1984)  i n c l u d e d  t h i s  d i s t r i c t  w i t h i n  
t h e  a d j o i n i n g  F a i r p l a y  d i s t r i c t .  S c h i l l i n g  ( 1 9 7 6 ) f  howeverl r ecognized  
Parad i se  Peak a s  a s e p a r a t e  d i s t r i c t .  

HISTORY 

The f i r s t  r e c o r d  o f  a c t i v i t y  w i t h i n  t h e  boundary o f  t h e  p r e s e n t  P a r a d i s e  Peak 
d i s t r i c t  is t h e  d i s c o v e r y  o f  t h e  Schee'mr mercury mine i n  1929 ( B a i l e y  and  
Phoenix, 1944) .  An art icle i n  t h e  Mines Handbook f o r  1931 (Xand and S t u r g i s  
1931) mentions t h a t  t h e  P a r a d i s e  Peak Mining Company was i n c o r , p r a t e d  i n  1929 
t o  deve lop  a n  o l d e r  copper ,  g o l d ,  s i l v e r  p r o p e r t y  a t  P a r a d i s e  Peakt b u t  no 
acctlra te loch t i o n  in format ion  is g i v e n .  There are nunerous  I small p r ~ s e ~ g c t s  
on copper-bearing gossans  i n  t h e  area n o r t h  o f  B and C S p r i n g  on t h e  east s i d e  
o f  t h e  d i s t r i c t .  These workings  are o l d t  t h e  s t y l e  o f  timlwr used and t h e  
presence o f  p u r p l e  g l a s s  and  c u t  n a i l s  i n d i c a t e s  work p r e d a t i n g  t h e  t u r n  o f  
t h e  c e n t u r y ,  and it is ,possible t h a t  t h i s  is t h e  area r e f e r r e d  t o  i n  t h e  Mines 
Zandbook article. 

The Schee'bar Mine produced mercury through 1943, and was a g a i n  e x p l o r e d  i n  t h e  
mide 1960 ' s .  Tungsten,  i n  t h e  form o f  s c h e e l i t e ,  was d i s c o v e r e d  a t  t h e  
pro,wrty i n  1943 and a mall  q u a n t i t y  o f  t u n g s t e n  was produced from t h e  
Scheebar Mine i n  1954 ( S t a g e r  and  T ing ley ,  i n  p r e p . ) ,  The Baxte r  t u n g s t e n  
p r q w r t y  was d i s c o v e r e d  on t h e  west s i d e  o f  t h e  d i s t r i c t  i n  t h e  e a r l y  195O1sI  
and o v e r  16 ,000  u n i t s  of WO were produced from t h e  p r o p e r t y  through 1956. 
Explora t ion  on a l a r g e  porpgYry molybdenum d e p o s i t  i n  t h e  area near  B and  C 
Spr ing began a b o u t  1970, and  d i s c o v e r y  o f  a body o f  ,porphyry molybdenum, 
s i l v e r l  copper  o r e  was announced i n  1978. Due to  t h e  p r e s e n t  depressed  state 
o f  t h e  molybdenum-copper m a r k e t l  however, t h e r e  is now no a c t i v i t y  i n  t h i s  
a r e a .  

GEOLOGIC SETTING 

Parad i se  Peak is u n d e r l a i n  by l i m e s t o n e  and  s i l t s t o n e  o f  t h e  J u r a s s i c - T r i a s s i c  
S u n r i s e ,  Gabbs, and Luning Format ions ,  undivided (Kleinhampl and Ziony, 1984) .  
Outcrops o f  Pennian Pablo  Formation o c c u r  as  t h e  upper p l a t e  o f  a t h r u s t  s h e e t  
which c o v e r s  t h e  J u r a s s i c - T r i a s s i c  r o c k s  a l o n g  t h e  s o u t h e a s t  and sou thwes t  
f l a n k  of Paradise Peak. T e r t i a r y  v o l c a n i c  r o c k s  c o v e r  t h e  o l d e r  r o c k s  from 
t h e  a r e a  o f  B and C Spring to t h e  s o u t h  and east.  Two ma11 o u t c r o p s  o f  
Cretaceous  g r a n i t e  o c c u r  i n  t h e  wes te rn  p a r t  o f  t h e  d i s t r i c t  where t h e y  
i n t r u d e  bo th  J u r a s s i c - T r i a s s i c  and  Perwnian sed imenta ry  rocks .  Large areas o f  
h o r n f e l s  o u t c r o p s  n o r t h e a s t  o f  B and C Spr ing  may i n d i c a t e  t h a t  i n t r u s i v e  rock 
may u n d e r l i e  t h a t  area also. 
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ORE DEPOSITS 

Mines and p r o s p e c t s  i n  t h i s  d i s t r i c t  are c o n f i n e d  to t h e  areas o f  ,ore-Ter t iary  
rock o u t c r o p s  and,  w i t h  t h e  e x c e p t i o n  o f  t h e  Scheebar  Mine, are l o c a t e d  a l o n g  
t h e  s o u t h e r n  f l a n k s  o f  P a r a d i s e  Peak. 

A t  t h e  Scheeknr Mine, workings  expose a wide zone o f  quar tz -ca rbona te  v e i n i n g  
a long a s h e a r  zone i n  r e c r y s t a l l i z e d  1 imes tone.  The banded q u a r t z - c a r b o n a t e  
v e i n s  have s t r i n g s  o f  c r y s t a l l i n e  c i n n a b a r  a l o n g  them and are r e p o r t e d  to 
l o c a l l y  c o n t a i n  bo th  s c h e e l i t e  and f l u o r i t e .  

The U. V. I n d u s t r i e s  molybdenum pro ,wr ty r  n o r t h  o f  B and C S p r i n g ,  is i n  t h e  
a r e a  o f  s e v e r a l  o l d  s h a f t s  and  a d i t s  t h a t  were d r i v e n  on copper-bear ing 
gossans  and j a s p e r o i d  zones  i n  s i l i c a t e d  l i m e s t o n e  and  h o r n f e l s .  Stockworks 
q u a r t z  v e i n i n g  is ex,msed i n  s e v e r a l  road  c u t s  and t r e n c h e s ,  t h e  v e i n s  c o n t a i n  
c h a l c o c i t e  a s  w e l l  as b l u e  and  g r e e n  o x i d e  copper  minera l s .  S i l i c i f i e d ,  
quar tz-veined p r p h y r y  was found on dumps i n  t h i s  area. 

On t h e  western  s i d e  of t h e  d i s t r i c t ,  on t h e  lower western  s lo ,ws  o f  P a r a d i s e  
Peak, s c h e e l i t e - b e a r i n g  q u a r t z  v e i n s  and  s k a r n s  have been mined a t  t h e  
Raxter-Hancock and Big Dike mines. A t  t h e  Bxtsr-Hancock,  s c h e e l i t e  o c c u r s  i n  
q t ~ a r t z  seams and s t r i n g e r s  t h a t  c u t  s i l i c a t e d  l imes tone  a d j a c e n t  t o  a major 
f a u l t  zone. A hemat i te-bear ing g a r n e t ,  e p i d o t e  s k a r n  zone which formed a l o n g  
a l imes tone-d ike  c o n t a c t  is ex,posed a t  th ' s  3 i g  Dike Mine. 

, 
To t h e  s o u t h e a s t  o f  t h e  Baxter-Hancock areaf o l d  workings i n  t h e  Mildred Mine 
a r e a  were pro'oably o r i g i ~ ~ l l y  worked f o r  q o l d  2x3 si31er. Kfeinhampl 2nd 
Ziony (1984)  a t t r i b u t e  more r e c e n t  d o z e r  work and  t r e n c h i n g  i n  t h i s  area t o  
e x p l o r a t i o n  f o r  tungs ten  d u r i n g  t h e  1 9 5 0 ' s .  
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REPUBLIC DIS'I'RICT 

LOCATION 

The Republic d i s t r i c t  is l o c a t e d  i n  t h e  n o r t h e r n  Roysten H i l l s ,  a low 
nor thwest- t rending group of  h i l l s  a l o n g  t h e  w e s t e r n  boundary o f  Nye County 
about  40  miles nor thwest  of Tonopah. The d i s t r i c t  i n c l u d e s  t h r e e  g e n e r a l  
mining areas: t h e  camp of  Republ ic ,  n e a r  t h e  Or izaba  Mine, i n  t h e  sou thwes t  
q u a r t e r  o f  Township 8 North, Range 39 E a s t ,  Cole S p r i n g s  Camp, a b o u t  one m i l e  
t o  t h e  southwest  i n  t h e  n o r t h e a s t  q u a r t e r  o f  Township 7 North,  Range 39 E a s t ,  
and a t h i r d  area a b o u t  3 miles t o  t h e  s o u t h  i n  t h e  s o u t h  c e n t r a l  p a r t  o f  
Township 7 North, Range 39 East .  

Both Lincoln  (1923) and  Kral (1951) i n c l u d e d  t h e  mines o f  t h e  Republ ic  
d i s t r i c t  i n  t h e  Cloverda le  d i s t r i c t ,  C l o v e r d a l e  is n o r t h  o f  t h e  Royston 
H i l l s ,  i n  t h e  s o u t h e r n  Toiyabe Wnget  and  t h e  mines are i n  a comple te ly  
d i f f e r e n t  g e o l o g i c  s e t t i n g .  Kleinhampl and Ziony (1984)  r e s t r i c t e d  t h e  
d i s t r i c t  t o  t h e  Republ ic  camp a r e a  o f  t h e  Royston H i l l s  b u t  i d e n t i f i e d  it as 
t h e  Royston H i l l s  Area, a name which c o n f u s e s  t h e  d i s t r i c t  w i t h  t h e  main 
Royston d i s t r i c t  t o  t h e  s o u t h  i n  Esmeralda County. 

HISTORY 

In 1906-1907, s e v e r a l  sha l low s h a f t s  were sunk  i n  t h e  Republ ic  Camp a r e a ,  and 
a few o r e  s h i p n e n t s  were s e n t  t o  Millers and  t o  Hazen f o r  t r e a t m e n t .  Re,port 
of a high-grade s t r i k e  i n  t h e  s p r i n g  o f  2913 c a u s e 3  a s h o r t - l i v e d  boom; somc 
shal low p r o s p e c t i n g  was done a t  t h i s  time, b u t  t h e  e x c i t e m e n t  was soon o v e r  
and a l l  work ceased.  I n  t h e  f a l l  o f  1913, t h e r e  were less t h a n  a dozen peop le  
i n  t h e  e n t i r e  d i s t r i c t  (S i rdevan ,  1913) .  The p r i n c i p a l  mine i n  t h i s  p a r t  o f  
t h e  d i s t r i c t ,  t h e  Or izaba ,  h a s  a recorded  p r o d u c t i o n  o f  a b o u t  $127,980 
produced between 1913-1918 ( K r a l ,  1951) .  Mines i n  t h e  Cole S p r i n g s  Camp area 
are r e p o r t e d  t o  have had minor p r o d u c t i o n ,  b u t  no r e c o r d s  o f  t h i s  e x i s t .  A 
small m i l l  is c u r r e n t l y  i n  o p e r a t i o n  a t  Cole S p r i n g s ,  b u t  it r e c e i v e s  o r e  from 
a v a r i e t y  o f  s o u r c e s ,  mainly o u t s i d e  of t h e  Republ ic  d i s t r i c t .  S i g n s  o f  
r e c e n t  e x p l o r a t i o n  a c t i v i t y  were i n  e v i d e n c e  i n  t h e  d i s t r i c t  when i t  was 
v i s i t e d  i n  t h e  Spr ing o f  1986. D r i l l i n g  h a s  been done around t h e  Or izaba  
Mine, and dumps a t  t h e  F a r r i s  p r o p e r t y  have been removed. 

GEOLOGIC SETTING 

The o l d e s t  r o c k s  exposed i n  t h e  Republ ic  d i s t r i c t  are c a l c a r e o u s  and  d o l o m i t i c  
s i l t s t o n e ,  sands tone ,  and conglomerate  o f  t h e  h t e  T r i a s s i c  Luning Formation 
( ~ l e i n h a m p l  and  Ziony, 1984) .  These u n i t s  are f o l d e d  i n t o  a major 
e a s t - s t r i k i n g  s y n c l i n e  and are m i l d l y  t o  i n t e n s e l y  deformed. Contac t  
metasomat izat ion h a s  l o c a l l y  b leached  t h e  f o r m a t i o n s  and h o r n f e l s  h a s  formed 
i n  some a r e a s .  Highly deformed T e r t i a r y  v o l c a n i c  r o c k s  o v e r l i e  t h e  Luning and  
are composed c h i e f l y  o f  a l t e r e d  and  s h e a r e d  welded t u f f  (Kleinhampl and  Ziony, 
1984). These o l d e r  r o c k s  are o v e r l a i n  b y  r e l a t i v e l y  undeformed v o l c a n i c  f lows 
o f  i n t e r m e d i a t e  composi t ion which are i n  t u r n  o v e r l a i n  by g e n t l y  d i p p i n g  
t u f f a c e o u s  sedimentary  s trata,  a n d e s i t i c  l a v a s ,  and younger a n d e s i t i c  and* 
b a s a l t i c  rocks .  Near t h e  Blue G e m  Mine i n  t h e  s o u t h e r n  p a r t  o£ t h e  d i s t r i c t ,  
deformed m e t a c h e r t ,  q u a r t z i t e ,  and  g r e e n s t o n e ,  a s s i g n e d  t o  t h e  Permian Pablo  
Formation, c r o p  o u t  ( ~ l e i n h a m p l  and  Ziony, 1984). 
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The rnines and p r o s p e c t s  o f  t h e  Republ ic  d i s t r i c t  are grouped i n t o  t h r e e  areas. 
Mines r e l a t e d  to  t h e  o l d  cainp o f  Republ ic  are on t h e  n o r t h  edge  o f  t h e  
d i s t r i c t  and ex tend  froin t h e  O r i z a b .  Mine on t h e  east to  t h e  Hyland a n d  F a r r i s  
p r o p e r t i e s  on t h e  west. About one mile t o  t h e  s o u t h ,  a second g r o u p  o f  
workings is s c a t t e r e d  i n  t h e  h i l l s  su r round ing  Cole S p r i n g s  camp. The t h i r d  
area i n c l u d e s  p r o s p e c t s  a r o u n d  t h e  Blue Gem t u r q u o i s e  mine a b o u t  3 miles s o u t h  
of  t h e  Orizaba.  

A t  t h e  Or izaba  Mine, w ~ r k i n g s  fo l lowed a n o r t h w e s t - s t r i k i n g ,  sou thwes t -d ipp ing  
q u a r t z  v e i n  i n  b leached l i m e s t o n e  n e a r  a n  i n t r u s i v e  c o n t a c t .  The v e i n  
c o n t a i n s  bunches o f  a r g e n t i t e ,  g a l e n a ,  and s p h a l e r i t e  i n  a gangue o f  q u a r t z  
and c a l c i t e .  I n c l i n e s  a t  t h e  Hyland p r o , a r t y ,  e a s t  o f  t h e  O r i z a b a ,  expose  a 

0 
N40 W, southwest-dipping s h e a r  zone i n  a b leached ,  a l t e r e d  v o l c a n i c  rock  n e a r  
t h e  c o n t a c t  w i t h  l imes tone  o f  t h e  Luning Formation.  Vein q u a r t z  a l o n g  t h e  
s h e a r  zone c o n t a i n s  s t r e a k s  o f  a g r a y ,  wispy s u l f i d e ,  p o s s i b l y  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  F l o s s i e  claims, n o r t h e a s t  o f  t h e  Hyland, and  a t  t h e  
E'arris p r o p e r t y ,  west o f  t h e  Hyland, o c c u r s  i n  g u a r t z  v e i n s  i n  a n d e s i t e  a n d  
meta-andesi te .  Veins a t  t h e  F l o s s i e  s t r i k e  N15 E a n d  ~ 4 0 ' ~  and  c o n t a i n  p y r i t e  
and some 'base metal s u l f i d e s  i n  q u a r t z  gangue. Aoth v e i n  sys te tns  have been 
exposed by p r o s , p c t s  and i n c l i n e  s h a f t s .  A t  t h e  F a r r i s  pro,oerty, workings  
f o l l o w  a N~O'E,  v e r t i c a l  q u a r t z  vein  which c o n t a i n s  minor g a l e n a .  

S h a f t s  a n d  oros,oect p i t s  n e a r  Cole S p r i n g s  camp f o l l o w  q u a r t z  v e i n s  which 
s t r i k e  ~ 4 0 %  and c u t  a l t e r e d  l a v a s  and i n t r u s i v e  bodies o f  d a c i t i c  t o  
r h y o l i i i c  com,psLtion. Vein q u a r t z  frcm i i i i i p  i n  t h e  area display;;  
b r e c c i a  t i o n  and i ron-oxide  s t a i n i n g  . 
A t  t h e  Blue Gem Turquoise  Mine, workings f o l l o w  t h i n  t u r q u o i s e  v e i n l e t s  i n  
a l t e r e d  s h e a r  zones i n  a f i n e - g r a i n e d  w h i t e  q u a r t z i t e .  The r o c k  is almost 
comple te ly  a r g i l l i z e d  n e a r  t h e  s h e a r  zones ,  and is s i l i c i f i e d  a l o n g  t h e  
m i n e r a l i z e d  f r a c t u r e s ,  

GEOCHEMICAL RELATIONSHIPS 

Of t h e  e l e v e n  high-grade dump samples c o l l e c t e d  i n  t h i s  district  f o r  
geochemical  a n a l y s i s ,  o n l y  t h r e e  d i d  n o t  c o n t a i n  d e t e c t a b l e  g o l d ;  v a l u e s  
ranged £ r a n  0.45 p,m to  7.7 ppn w i t h  s i l v e r  v a l u e s  o f  3 ppn t o  3000 ppn. 
Arsenic  v a l u e s  were v e r y  h i g h  i n  samples  from t h e  Blue G e m  area and  were v e r y  
l o w  to  t h e  n o r t h ,  Antimony v a l u e s  were  h i g h  i n  t h e  s o u t h  n e a r  t h e  Blue Gem 
and n e a r  t h e  nor thwest  p a r t  o f  t h e  d i s t r i c t  and l o w  a t  t h e  Or izaba  Mine. Base 
metal v a l u e s  were g e n e r a l l y  h i g h  throughout  t h e  d i s t r i c t ,  and cadmium was 
moderate ly  h igh i n  some s a m p l e s ,  mainly  t h o s e  on t h e  n o r t h w e s t  s i d e  o f  t h e  
d i s t r i c t .  S m p l e s  £ ran  t h e  C o l e  Camp area were s l i g h t l y  h igh i n  molybdenum. 
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LOCATION 

The R e v e i l l e  mining d i s t r i c t  is l o c a t e d  i n  t h e  n o r t h e r n  R e v e i l l e  Range a b o u t  
15 miles s o u t h e a s t  o f  Warm S p r i n g s ,  a p o i n t  a t  t h e  j u n c t i o n  o f  US Highway 6 
and State Route 375 a b o u t  50 miles east aE Tonopah, Nye County. The mines  and 
p r o s p e c t s  o f  t h e  d i s t r i c t  are l o c a t e d  a t  t h e  crest and  on t h e  west s i d e  o f  t h e  
range i n  Township 2 North,  Range 5 1  1/2 East. 

HISTORY 

Ore was d i scovered  h e r e  i n  August, 1866, and  t h e  d i s t r i c t  was immediate ly  
organized and named i n  honor  o f  t h e  Reese River  R e v e i l l e ,  t h e  newspqper i n  
Austin,  Nevada (Thompson and  West, 1881) .  I n  1869, s tamp m i l l s  t o  treat o r e  
from t h e  mines were b u i l t  n e a r  water i n  R e v e i l l e  Va l ley ,  1 2  miles t o  t h e  west .  
These m i l l s  ran  f o r  o n l y  a s h o r t  time b e f o r e  f a i l i n g .  I n  1875, t h e  l a r g e r  
m i l l ,  a ten-stamp o ,wra t ion ,  resumed o,perations and  c o n t i n u e d  t o  r u n  a t  
i n t e r v a l s  f o r  t h e  nex t  f o u r  y e a r s .  T h i s  o,peration is c r e d i t e d  w i t h  $1.5 
m i l l i o n  i n  b u l l i o n  (Thompson and West, 1881).  The camp was abandoned i n  1880. 
New R e v e i l l e ,  a camp i n  t h e  d i s t r i c t  l o c a t e d  a b o u t  2 miles s o u t h  o f  t h e  
o r i g i n a l  mines, was d i s c o v e r e d  i n  t h e  late 1 8 8 0 ' s  a n d  o,w?rated i n  t h e  1 8 9 O t s t  
i n  1904-1906 o r  1907! and a t  times o v e r  t h e  y e a r s  from 1911 t o  1950  ( K r a l ,  
1951). Kleinhampl and Ziony (1984) c r e d i t  most o f  t h e  pre-1904 p r o d u c t i o n  o f  
t h e  d i s t r i c t  t o  t h e  o l d  R e v e i l l e  mines and t h e  post-1904 produc t ion  t o  mines 
a t  NEW R e v e i l l e ,  Tk3y c r e d i t  t h e  d i s t r i c t  w i t h  $741,274 i n  p r o d u c t i o n ,  
1866-1963. 

In  t h e  mid-197Ors, tile major pro,pert ies i n  t h e  R e v e i l l e  d i s t r i c t  came under  
t h e  c o n t r o l  o f  Gold Creek Mining Co. Tha t  company embarked on a mining v e n t u r e  
which involved o,oen-pit mining o f  t h e  s u r f a c e  a r e a  su r rounding  t h e  o l d  
underground mines and  moving t h e  rock  t o  heap l e a c h  ,pads c o n s t r u c t e d  a t  t h e  
f o o t  o f  t h e  range t o  t h e  west. T h i s  o,ueration w a s  n o t  s u c c e s s f u l  and t h e  
camp is a g a i n  d e s e r t e d .  

GEOLOGIC SE'M'ING 

The n o r t h  h a l f  of t h e  R e v e i l l e  Range c o n s i s t s  e s s e n t i a l l y  o f  a g e n t l y  
w e s t - t i l t e d  c o r e  b lock  o f  P a l e o z o i c  strata broken i n t o  f a u l t e d  ino i sa ic  b locks .  
These b l o c k s  are bounded on a l l  s i d e s  by f a u l t s  t h a t  se,parate t h e  core from 
g e n e r a l l y  less i n t e n s e l y  b u t  complexly f a u l t e d  T e r t i a r y  rocks .  

me exposed Pa leozo ic  s e c t i o n  c o n s i s t s  o f  c a r b o n a t e  assemblages  o f  Lower 
Paleozoic  Antelope Val ley  Limestone,  Pogonip Group! and  Eleana Formation and  
of c o a r s e  t o  f i n e  clastic r o c k s  oE Permian o r  Pennsylvanian a g e  ( ~ l e i n h a m p l  
and Ziony, 1984).  T e r t i a r y  v o l c a n i c  r o c k s  l i e  unconfonnably on and  are 
f a u l t e d  a g a i n s t  t h e  P a l e o z o i c  rocks .  They c o n s i s t  o f  welded ash-flow t u f f s  
and l a v a s  and i n c l u d e  some d i k e s  and sills t h a t  c u t  ex,oosed P a l e o z o i c  strata. 
The t h i c k e s t  t u f f  u n i t  mapped i n  t h e  d i s t r i c t ,  t h e  Honotony T u f f ,  c o v e r s  most 
of  t h e  east f l a n k  o f  t h e  R e v e i l l e  Range (Ekren a n d  o t h e r s ,  1973).  The s o u r c e  
o f  t h i s  t u f f  is a l a r g e ,  d i s r u p t e d  c a l d e r a  which lies mainly  t o  t h e  e a s t - o f  
t h e  range i n  Ra i l road  Val ley.  G r a v i t y  anomal ies  i n d i c a t e  t h a t  t h e  w e s t e r n  
edge o f  t h e  c a l d e r a  n e a r l y  c o i n c i d e s  w i t h  t h e  e a s t e r n  f r o n t a l  s c a r p  of t h e  
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range and is immediately a d j a c e n t  t o  t h e  s u b s t a n t i a l  s e c t i o n  o f  P a l e o z o i c  
rocks  t o  t h e  west (.Snyder and  Healey,  1983) .  The mines  o f  t h e  d i s t r i c t  are 
l o c a t e d  i n  t h e  f a u l t e d  P a l e o z o i c  rocks  a l o n g  t h e  margin  o f  t h e  d e s c r i b e d  
c a l d e r a .  

ORE DEPOSITS 

The R e v e i l l e  d i s t r i c t  was o r i g i n a l l y  p rospec ted  Eor g o l d  and  s i l v e r ,  and  major 
s i l v e r  p roduc t ion  came c h i e f l y  from t w o  mines, t h e  G i l a  a t  o l d  R e v e i l l e  camp 
and t h e  New R e v e i l l e  Mine a t  Xew R e v e i l l e  camp. EZirly r e p o r t s  n o t e d  t h a t  near-  
s u r f a c e  o r e  a t  bo th  t h e  G i l a  a n d  New R e v e i l l e  mines was o x i d i z e d  and  c o n s i s t e d  
mainly o f  c e r a r g y r i t e  and c e r u s s i t ?  w i t h  s a n e  g a l e n a ,  m a l a c h i t e ,  and  a z u r i t e  
i n  a gangue o f  q u a r t z  and gyspum (Ehll, 1907) .  EL311 no ted  t h a t  t h e  o r e  
occurred i n  q u a r t z  v e i n s  and s t r i n g e r s  ramifying th rough  b r e c c i a  t e d  zones  i n  
t h e  P c ~ l e o z o i c  rocks  n e a r  t h e i r  c o n t a c t  w i t h  r h y o l i t e .  The de,posits were 
d e s c r i b e d  a s  p d i f o r m  o c c u r r e n c e s  which were found w i t h i n  s e v e r a l  t e n s  o f  f e e t  
o f  t h e  s u r f a c e  and were a s s o c i a t e d  c h i e f l y  w i t h  i r r e g u l a r l y  s i l i c i f i e d  zones. 
r a t h e r  than well-developed v e i n s .  

A l l  o f  t h e  d e , p s i t s  i n  t h e  R e v e i l l e  d i s t r i c t  o c c u r  where lower P a l e o z o i c  
q u a r t z i t e  (Eureka Q u a r t z i t e  o f  t h e  Pogonip Group) is i n  f a u l t  c o n t a c t  w i t h  t h e  
o l d e s t  welded t u f f s .  Ore-bearing s o l u t i o n s  a p p a r e n t l y  moved upward and  
l a t e r a l l y  i n  and a d j a c e n t  to t h e  h i g h l y  f r a c t u r e d  q u a r t z i t e  and  were trapLped 
by t h e  o v e r l y i n g  impermeable t u f f .  The t d f f  n e a r l y  everywhere a p p e a r s  t o  be  
i n  low-angle f a u l t  c o n t d c t  w i t h  t h e  under ly ing  P a l e o z o i c  r o c k s  (Ekren a n d  
o t h e r s ,  1973) .  Open-pit o,perations a t  t h e  mines i n  t h e  o l d  R e v e i l l e  ,part o f  
t h e  d i s t r i c t  have deszroyed e v i d e n c e  of t h e  c l d  wgrkinge 326 it  is d i f f i c u l t  
to i d e n t i f y  e x a c t  l o c a t i o n s  o f  o l d  s h a f t s  and o t h e r  landmarks. A t  t h e  Amazon, 
Fisherman, Knicherbocker pro,oerty, sou thwes t  o f  t h e  G i l a  Mine, new c u t s  and  
p i t s  e x p l o r e  a wide s h e a r  zone i n  c a r b o n a t e  r o c k s  n e a r  contact  wit11 a T e r t i a r y  
d ike .  Pods o f  i ron-ox ide  s t a i n e d l  s i l i c i f i e d  r o c k  up  t o  t h i r t y  f e e t  i n  
d iamete r  are exposed a l o n g  t h e  zone. At t h e  Ant imonial  Mine, on t h e  east s i d e  
o f  t h e  d i s t r i c t ,  a vuggy, s i l i c i f i e d  zone from 2 t o  24 i n c h e s  wide is e x L p s e d  
along t h e  q u a r t z i t e - r h y o l i t e  c o n t a c t .  The New R e v e i l l e  Mine h a s  been s p a r e d  
t h e  r e c e n t  a t t e m p t  a t  o p n - p i t  miningl and  workings  t h e r e  are i n t a c t .  The o r e  
zone is h i g h l y  iron-oxide s t a i n e d  a t  s u r f a c e  and  f o l l o w s  a q u a r t z i t e - r h y o l i t e  
c o n t a c t .  O r e  samples from t h i s  mine c o n t a i n e d  c e r a g y r i t e ,  c e r r u s s i t e ,  g a l e n a ,  
s p h a l e r i t e  i n  b r e c c i a t e d ,  vuggy q u a r t z .  

GEOCHEMICAL RELATIONSHIPS 

Gold was d e t e c t e d  i n  s e v e r a l  samples  from t h e  d i s t r i c t  b u t  t h e  v a l u e s  were 
low, t h e  h i g h e s t  v a l u e  o b t a i n e d  was 0.35 ppm from t h e  New R e v e i l l e  Mine. 
S i l v e r  v a l u e s  were h igh ,  r a n g i n g  from 100 t o  1500 ppcn i n  samples  from t h e  
western  ,parts of  t h e  d i s t r i c t ;  samples from t h e  G i l a  Mine and Antimonial  Mine 
con ta ined  o n l y  15 p p  s i l v e r .  Antimony was h i g h l y  anomalous i n  a l l  samples.  
Arser~ic was anomalous i n  a l l  samples ,  b u t  v e r y  h i g h  i n  samples  from New 
R e v e i l l e .  Molybdenum was modera te ly  anomalous i n  samples  from New R e v e i l l e  
and t h e  Kie tzke  mine area. Ehrium was h i g h  o n l y  i n  samples from t h e  Kie tzke  
Mine . 
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ROUND MOUN'PAIN DISTRICT 

LOCATION 

The Round Nountain mining d i s t r i c t  is l o c a t e d  on t h e  w e s t e r n  slopes of  t h e  
c e n t r a l  Toquima Range abou t  4 5  miles n o r t h  o f  t h e  tow1 o f  Tonopah, Nye County. 
The d i s t r i c t  e x t e n d s  from t h e  g e n e r a l  area o f  Willow Creek on t h e  n o r t h  t o  
m r i p o s i  Canyon on t h e  s o u t h ,  and  from t h e  crest o f  t h e  Toquima Range n e a r  
Spanish Peak on t h e  east t o  t h e  f l o o r  o f  Sinoky V a l l e y  on t h e  w e s t .  Most of 
t h e  go ld  mines of t h e  d i t r i c t  are a t  Round Mountain on t h e  west s i d e  o f  t h e  
d i s t r i c t ;  t u n g s t e n ,  mercury, and  uranium mines and p r o s p e c t s  are l o c a t e d  i n  
t h e  f o o t h i l l s  immediately east  o f  t h e  town o f  Round Mountain. 

HISTORY 

The Round Mountain d i s t r i c t  may have been p r o s p e c t e d  a s  e a r l y  a s  t h e  1 8 7 0 ' s  
when t h e  nearby  camp of  J e f f e r s o n  was a c t i v e .  The f i r s t  r e c o r d  o f  a c t i v i t y , .  
however, is i n  1891 when claims were l o c a t e d  i n  t h e  area of  t h e  later Round 
Mountain g o l d  d i s c o v e r i e s .  The main a c t i v i t y  a t  Round Mountain d a t e s  from 
1906 when l o d e  and p l a c e r  g o l d  d e p o s i t s  were l o c a t e d  on t h e  lower s l o p e s  of 
Round Mountain and S t e b b i n s  H i l l  (T ing ley  and  Berger ,  1985) .  Lode and  p l a c e r  
g o l d  mines were a c t i v e  a t  Round Mountain between 1906 and  1916, and  from 1919 
i n t o  t h e  1 9 2 0 ' s ;  a c t i v i t y  d e c l i n e d  s h a r p l y  i n  t h e  1930 ' s .  P l a c e r  mining was 
done a t  de,oosits on t h e  w e s t e r n  f l a n k s  o f  Round Mountain i n  t h e  1 9 4 0 ' s  and 
1950's .  The l a s t  p l a c e r  mining ceased  i n  1959 (Kleinhampl and Ziony, 1984. 
I n  1969, Copper Range Co, e n t e r e d  t h e  d i s t r i c t  and conducted e x p l o r a t i o n  on 
'both t h e  p l a c e r  and l s d e  de,posi ts. Lode e x p l o r a t i o n  was s l ~ c c e s s f  u l  , 
l a rge-sca le  o p e n p i t  o p e r a t i o n s  began a t  t h e  new Smoky V a l l e y  Mine i n  1977, and 
g o l d  mining h a s  been c o n t i n u o u s  on t h e  pro,oerty s i n c e  t h a t  d a t e .  

Huebnerite-bearing q u a r t z  v e i n s  were d i s c o v e r e d  i n  t h e  area o f  Shoshone Creek, 
east o f  Round Mountain, a b o u t  1907 and  a s m a l l  amount o f  t u n g s t e n  c o n c e n t r a t e s  
was produced i n  t h a t  year .  Tungsten p r o s p e c t i n g  c o n t i n u e d  i n  t h e  area up to 
about  1912, b u t  t h e r e  has  been  no  s i g n i f i c a n t  a c t i v i t y  s i n c e  t h a t  t i m e .  
Uranium has  been r e p o r t e d  p r e s e n t  i n  some o f  t h e  o l d  t u n g s t e n  mine workings,  
b u t  t h e r e  h a s  been no uranium p r o d u c t i o n  (=rsi.de, 1973) .  

Mercury h a s  been produced from t h e  S e n a t o r ,  o r  Red Bi rd ,  mercury mine n e a r  
S p n i s h  Peak a t  t h e  crest of t h e  Toquima Range e a s t  o f  Round Mountain. Th is  
p r o p e r t y  was d i s c o v e r e d  sometime between 1925 and 1928 ( B a i l e y  and  Phoenix,  
1944) and is c r e d i t e d  wi th  between 100 and 200 f l a s k s  o f  mercury produced up  
t o  1965 ( R r a l ,  1951; and  Kleinharnpl and  Ziony, 1984) .  T h i s  p r o p e r t y  is 
sometimes inc luded  i n  t h e  a d j a c e n t  Belinont d i s t r i c t  r a t h e r  than  Round 
Mountain. 

GEOLCG IC SETTING 

Pre -Ter t i a ry  rocks  cropping o u t  i n  t h e  Round Mountain mining d i s t r i c t  i n c l u d e  
p r i n c i p a l l y  Cambrian and O r d o v i c i a n  s i l i c e o u s  s h a l e ,  s i l t s t o n e r  c h e r t ,  and 
minor l imestone.  Cre taceous  g r a n i t i c  r o c k s  o f  t h e  Round Mountain p l u t o n  c u t  
t h e  sed imenta ry  rocks  on t h e  s o u t h e a s t ,  and n o r t h e a s t - s t r i k i n g  T e r t i a r y  
r h y o l i t e  d i k e s  c u t  b o t h  s e d i m e n t a r y  and  g r a n i t i c  r o c k s  i n  a zone a l o n g  t& 
west boundary o f  t h e  p l u t o n  (Kleinhampl and Ziony, 1984) .  T e r t i a r y  ash-flow 
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t u f f s  c o v e r  t h e  n o r t h t  w e s t ,  and  s o u t h  ,parts o f  t h e  mining d i s t r i c t .  The 
southwestern  margin of t h e  Mount J e f f e r s o n  c a l d e r a  l i es  t o  t h e  n o r t h e a s t  o f  
t h e  Round Mountain d i s t r i c t ,  t h e  Manhattan c a l d e r a  l i e s  t o  t h e  s o u t h  o f  t h e  
d i s t r i c t .  Ash-flow t u f f s  a t  Round Mountain, h o s t  r o c k s  f o r  t h e  g o l d  
m i n e r a l i z a t i o n  t h e r e ,  are i n t e r p r e t e d  t o  be i n t r a c a l d e r a  t u f f s  which p r e - d a t e  
t h e  T u f f s  o f  b u n t  J e f f e r s o n .  These t u f f s  may f i l l  a n  o l d e r  c a l d e r a  s t r u c t u r e  
which now 1 i o e s  mainly b u r i e d  benea th  g r a v e l s  i n  Snoky Val ley  (T ing ley  and  
E?erger 1985) .  

ORE DEPOSITS 

The g o l d  d e , m s i t s  a t  Round Mountain and a t  t h e  Gold H i l l  Mine n o r t h  o f  Round 
Mountain are t h e  most im,oortant minera l  d e , m s i t s  w i t h i n  t h e  Round Mountain 
d i s t r i c t .  

The Round Mountain lode  g o l d  de,oosits occur  n e a r  t h e  margin o f  a l a r g e  c a l d e r a  
complex. Host rock f o r  t h e  g o l d  de,oosits is a 1400-foot t h i c k  r h y o l i t e  
ash-flow t u f f  u n i t e  t h a t  is composed o f  a 400- t o  500-foot t h i c k  nonwelded 
base, a d e n s e l y  welded c e n t r a l  p o r t i o n  a ' m u t  800 f e e t  t h i c k ,  and  a less 
dense ly  welded vapor-phase a l t x e d  t o p  t h a t  is 75  to 100 f e e t  t h i c k .  The l o d e  
g o l d  m i n e r a l i z a t i o n  is c o n t r o l l e d  by t h e  dis,oositon o f  high-angle r e g i o n a l  
s t r e s s  f r a c t u r e s ,  i n  p a r t i c u l a r  a nor thwest- t rending set. Where t h e  narrow 
f r a c t u r e s  c u t  t h e  lower nonwelded , w r t i o n  o f  t h e  t u f f ,  m i n e r a l i z a t i o n  o c c u r s  
a s  t h i n  q u a r t z  v e i n l e t s  and  a s  d i s s e ~ n i n a t i o n s  th roughout  t h e  pumiceous t u f f .  
In t h e  welded ,portion o f  t h e  t u f f ,  t h e  m i n e r a l i z a t i o n  o c c u r s  whol ly  as v e i n s  
a long t h e  high-angle f r a c t u r e s  o r  a long  hydro thermal ly  d i l a t e d  low-angle 
j o i n t s .  C i r c ~ l a r ,  somewhat p ipel i? :e  masses c f  b r e c c i a t e d  rock  e x p s e d  a l o n g  
some of  t h e  f r a c t u r e  zones  are i n t e r p r e t e d  t o  be  c e n t e r s  o f  hydrothermal  
e x p l o s i o n s  d i r e c t l y  related to t h e  f  o m  t i o n  o f  t h e  g o l d  m i n e r a l i z a t i o n .  
(Tingley and Berger ,  1985) .  The g o l d  o r e s ,  as  p r 2 s e n t l y  exposed,  are o x i d i z e d  
and are c h a r a c t e r i z e d  by h e m a t i t i c  and l i m o n i t i c  s t a i n .  Samples o f  deep  o r e s  
r e v e a l  t h e  mineralogy t o  b e  p r i m a r i l y  n a t i v e  g o l d  and  p y r i t e .  Rea lgar  h a s  
'men re,ported p r e s e n t  and f l u o r i t e  is p r e s e n t  i n  t h e  b r e c c i a t e d  zones. 
Adular ia  £ r a n  v e i n s  on Round r%untain h a s  been d a t e d  a t  a b o u t  25 m.y. A l u n i t e  
froin s u r f a c e  and near - sur face  v e i n  l o c a l i t i e s  a t  Round Mountain h a s  been d a t e d  
a t  abou t  1 0  m.y., r e c o r d i n g  a n  e a r l y  P l i o c e n e  p e r i o d  o f  supergene a l t e r a t i o n  
(T ing ley  and  Berger,  1985) .  

The g o l d  p l a c e r  d e p o s i t s  a t  Round Mountain formed from t h e  v e i n  de,oosits and  
are l o c a t e d  down-slo,pe from t h e  v e i n  ou tc rops .  A problem w i t h  t h e  p l a c e r  
de,oosi ts t h a t  p lagued e a r l y  o p e r a t o r s  and  t h a t  still f a c e s  a n y  p o t e n t i a l  
o ,wrator  is t h e  p resence  o f  a l a r g e  p a r t  o f  t h e  g o l d  v a l u e s  a s  "con ta ined  
gold".  T h i s  is g o l d  n o t  f r e e d  from its rock m a t r i x ;  s t a n d a r d  p l a c e r  g o l d  
recovery methods d o  n o t  c o l l e c t  t h i s  g o l d  and i t  is lost t o  t a i l i n g s .  

A t  t h e  t u n g s t e n  o c c u r r e n c e s  east and  s o u t h  o f  Round Mountain, small 
huebneri  te-bear ing quctr t z  v e i n s  o c c u r  i n  and n e a r  t h e  Cre taceous  Round 
Mountain p lu ton .  The v e i n s  are s h o r t ,  l e n t i c u l a r ,  and s t r i k e  mos t ly  n o r t h e a s t  
and nor thwest .  I n  a d d i t i o n  to q u a r t z  and  h u e b n e r i t e ,  t h e  v e i n s  c o n t a i n  
muscoviter  f l u o r i t e  and b a r i t e  (Shawe and  o t h e r s ,  1984) .  Mine workings a t  
t h e s e  o c c u r r e n c e s  are v e r y  s m a l l ,  and o n l y  v e r y  l i t t l e  t u n g s t e n  o r e  c o u l d  have 
been produced from them. Samples o f  ore from t h e  o l d  dumps show v e i n s  o f  o n l y  
a few i n c h e s  i n  t h i c k n e s s  a l t h o u g h  c l o t s  o f  h u e b n e r i t e  up t o  s e v e r a l  i n c h e s  
a c r o s s  were s e e n  w i t h i n  some v e i n  material. 
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O r e  a t  t h e  Senator  rnercury de,oosit o c c u r s  as c i n n a b a r  and m e t a c i n n a h r  i n  t h i n  
q u a r t z - b a r i t e  ve ins  t h a t  occupy a s h e a r  zone c u t t i n g  g r a n i t e .  The s h e a r  zone 
is a b o u t  100  f e e t  wide a t  its w i d e s t  exposure ,  and  c a n  be t r a c e d  f o r  a l m o s t  
1,000 f e e t  a long s t r i k e .  The mine camp a t  t h e  pro,perty h a s  been abandonded 
s i n c e  a b o u t  1968, b u t  ev idence  o f  r e c e n t  d o z e r  work on t h e  n o r t h  end o f  t h e  
v e i n  sys tem was seen when t h e  p r o p e r t y  was examined (Spr ing  1986) .  

GEOCHEMICAL ASSOCIA'TIONS 

A t  t h e  Round Nountain l o d e  g o l d  d e p o s i t ,  areas e n r i c h e d  i n  g o l d  and  s i l v e r  are 
also anomalous i n  t h e  p a t h f i n d e r  e l e m e n t s  a r s e n i c ,  antimony, t h a l l i u m ,  
mercury, f luot- ine ,  molybdenum, and  tungs ten .  The g o l d  deposits are n o t  
c h a r a c t e r i s t i c a l l y  e n r i c h e d  i n  copper t  z i n c ,  and  l e a d ,  a l t h o u g h  l o c a l l y  
anomalous amounts of t h e s e  n e t a l s  occur  ( T i n g l e y  a n d  Berger ,  1985).  
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ROYSTON DISTRICT 

LOCATION 

The Royston d i s t r i c t  is l o c a t e d  i n  t h e  c e n t r a l  Royston H i l l s ,  a s t r i d e  t h e  Nye 
County - Esmeralda County l i n e  a b o u t  25 miles n o r t h w e s t  o f  Tonopah. The mines  
o f  t h e  d i s t r i c t  are l o c a t e d  i n  t h e  nor thwest  q u a r t e r  o f  Township 5 North,  
Range 40 E a s t  and t h e  sou thwes t  q u a r t e r  of Township 6 North,  Range 40 Eas t .  
The county l i n e  b i s e c t s  t h e  d i s t r i c t  a l o n g  a nor thwes t - sou theas t  l i n e  and t h e  
l a r g e s t  pro,pert ies are i n  Esrneralda County. I n  Esmeralda County, t h e  area is 
known a s  t h e  Crow S p r i n g s  d i s t r i c t .  

H I STORY 

The f i r s t  recorded a c t i v i t y  i n  t h e  Royston (Crow S p r i n g s )  d i s t r i c t  was i n  1902 
when mining began on t h e  Royal Blue Mine, l o c a t e d  j u s t  west o f  t h e  coun ty  l i n e  
i n  Esmeralda County. k o m  1902 t o  1915, t h e  mine is c r e d i t e d  w i t h  p r o d u c t i o n  
o f  a b o u t  $5 m i l l i o n  (Morr i s sey ,  1968) i n  t u r q u o i s e .  I n t e n n i t t a n t  mining 
a c t i v i t y  h a s  taken p l a c e  i n  t h e  d i s t r i c t  to t h e  p r e s e n t  tirne, b u t  t h e r e  is no 
record  o f  t h e  d o l l a r  amount produced. P roduc t ion  i n  t h e  d i s t r i c t  h a s  been 
c o i n c i d e n t  w i t h  t h e  rise o f  gem p r i c e s .  A h i g h - g r a d e  d e p o s i t  ~f s i l v e r  was 
d i s c o v e r e d  on t h e  Foy-Betts Lease i n  1921 and a b o u t  $20,000 worth o f  o r e  was 
produced froin a s h a l l o w  s h a f t  on t h a t  pro ,wrty  i n  s i x  weeks' time (Paher ,  
1970).  Ap,wrently l i t t l e  carne o f  t h e  s i l v e r  s t r i k e )  and t h e  'mom q u i c k l y  
subsided.  

The d i s t r i c t  and t h e  s u r r o u n d i n g  a r e a s  were h e a v i l y  p r o s p e c t e d  i n  t h e  1960 ' s  
and 1 9 7 0 ' s  f o r  cop,per-molybdenurn ,porphyry d e , m s i t s  a n d ,  a t  t h e  p r e s e n t  t i m e t  
t h e  c e n t r a l  ,part of  t h e  d i s t r i c t  is being e x p l o r e d  for p r e c i o u s  metals by a 
Canadian f i r m ,  

GEOLOGIC SETTING 

The Royston h i l l s  are u n d e r l a i n  by metavolcanic  r o c k s  ( g r e e n s t o n e )  and 
m e  t a c h e r t  a s s i g n e d  to t h e  Permian Pablo  F o m  t i o n  (Kleinhampl and Ziony , 
1984).  A t  Royston, t h e  P a b l o  Formation is l o c a l l y  bleached and e x h i b i t s  a 
well-develo,oed f r a c t u r e  c l e a v a g e .  A minor o u t c r o p  o f  g r a n i t i c  rock is l o c a t e d  
i n  t h e  rnain p a r t  o f  t h e  d i s t r i c t .  T e r t i a r y  v o l c a n i c  r o c k s ,  c o n s i s t i n g  o f  
welded ash-flow t u f f s  and b a s a l t  o v e r l i e  t h e  o l d e r  rocks .  

ORE DEPOSITS 

Turquoise  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 seains i n  i n t e n s e l y  deformed and  
a l t e r e d  metavo lcan ic  r o c k s  of t h e  Pablo  Formation n e a r  t h e  c o n t a c t  w i t h  
i n t r u s i v e  q u a r t z  porphyry.  Minor l e n s e s  and  n o d u l e s  o f  t u r q u o i s e  rang ing  from 
a f r a c t i o n  o f  a n  i n c h  t o  more t h a n  a n  i n c h  i n  t h i c k n e s s  occur  i n  t h e  a l t e r e d  
h o s t  rock and a s  cementing material i n  f a u l t  b r e c c i a s ;  t h e  r o c k s  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 (Morr i s sey ,  1968).  Turquoise  from 
t h e  d i s t r i c t  r anges  from pale b l u e  to d a r k  s k y  b l u e .  

A t  t h e  Royston C o a l i t i o n  Mine, w i t h i n  t h e  Nye County part o f  t h e  d i s t r i c t ,  
workings f o l l o w  a n o r t h - t r e n d i n g  s h e a r  zone i n  b leached ,  a l t e r e d  q u a r t z i t e  o f  
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t h e  Pablo Formation. An i r o n -  o x i d e  s t a i n e d ,  b r e c c i a t e d  q u a r t z  v e i n  
con ta in ing  g a l e n a ,  s p h a l e r i t e ,  and  p y r i t e  f o l l o w s  t h e  s h e a r  zone. Turquoise  
o c c u r s  i n  t h e  o x i d i z e d  p o r t i o n s  o f  t h e  ve in  sys tem a n d  h a s  been mined i n  some 
o f  t h e  workings on t h i s  p r o p e r t y .  One o f  t h e  s h a f t s  a t  t h i s  mine,  l o c a t e d  on 
t h e  n o r t h  end o f  t h e  common l i n e  o f  S e c t i o n s  6 and 6 ,  T5Nt R40Et is t h e  
Foy-Betts Lease, s o u r c e  o f  t h e  s i l v e r  o r e  r e s p o n s i b l e  f o r  t h e  s h o r t  r u s h  t o  
t h e  district i n  1921. 

GEOCHEMICAL RELATIONSHIPS 

Samples o f  o r e s  from t h e  d i s t r i c t  were ancmalous i n  g o l d  and  c o n t a i n e d  h igh  
s i l v e r  a s s o c i a t e d  w i t h  high a r s e n i c ,  antitnony and base metals. Boron v a l u e s  
were high,  one sample c o n t a i n e d  o v e r  2000 p p  boron. 
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SAN AN'rONE DISTRICT 

LOCATION 

The San Antone d i s t r i c t  c o v e r s  t h e  nor thwes t  p o r t i o n  o f  t h e  a n  Antonio 
f%untains east o f  Big Smoky Val ley  a b o u t  25 miles n o r t h  o f  Tonopah. The 
d i s t r i c t  i n c l u d e s  t h e  o l d  camp of Cimarron i n  Township 6 North ,  Range 42 E a s t  
on t h e  n o r t h  end o f  t h e  range  and  t h e  Li 'kxrty camp i n  t h e  nor thwes t  p o r t i o n  o f  
Township 5 North,  Range 42  E a s t  a l o n g  t h e  w e s t  s i d e  o f  t h e  mountains. A t  
p r e s e n t ,  access t o  t h e  d i s t r i c t  is d i f f i c u l t .  Cirnarron camp can be  reached  by 
very  poor roads  froin t h e  east b u t  dune sand  i n  Smoky V a l l e y  and r e s t r i c t i o n s  
by Arco s e c u r i t y  guards  a t  t h e  Hall Mine p r e v e n t  access t o  any o f  t h e  [nines o r  
pros,pects on t h e  west s i d e  of t h e  range.  

HISTORY 

Spr ings  a t  t h e  si te o f  t h e  San Antonio s t a g e  s t o p  i n  Smoky V a l l e y  n o r t h  o f  t h e  
San Antone d i s t r i c t  were v i s i t e d  by John Fremont i n  1845 ( H a l l ,  1 9 8 1 ) ,  and  
Kral (1951) relates t h a t  d i g g i n g s  s o u t h  o f  L i b e r t y  were worked by Mexicans i n  
1854. Thompson and West (1881) ,  however, g i v e  t h e  d i s c o v e r y  d a t e  o f  t h e  
d i s t r i c t  as  1863. They a l s o  c r e d i t  t h e  d i s c o v e r y  to Mexicans. The e a r l y  
d i s c o v e r i e s  were a l l  i n  t h e  v i c i n i t y  o f  t h e  L i b e r t y  Mine, or1 t h e  west  s i d e  o f  
t h e  d i s t r i c t .  I n  1865 a 10-stamp m i l l  was b u i l t  a t  San Antonio s t a t i o n  t o  
treat o r e s  from t h e  d i s t r i c t :  it r a n  f o r  o n l y  a s h o r t  t i m e  and was r e p l a c e d  by 
a 4-stamp which a l s o  r a n  o n l y  a s h o r t  time ( K r a l ,  1951) .  P roduc t ion  o f  
$116,301 is cred iked  to t h e  d i s t r i c t  f o r  1867-88 (Couch and  Carpen te r ,  :943), 
and Kral (1951) c r e d i t s  t h e  L i b e r t y  Mine w i t h  $500,000 between 1910 and 1912. 
w i n n i n g  i n  a'bout t h e  mid-1930's e x p l o r a t i o n  i n  t h e  d i s t r i c t  h a s  been 
c o n c e n t r a t e d  a t  t h e  Hall p r o p e r t y r  a b o u t  one  m i l e  n o r t h  o f  t h e  L i b e r t y  area on 
t h e  west edge  o f  t h e  d i s t r i c t .  Copper-molybdenum m i n e r a l i z a t i o n  t h e r e  
a t t r a c t e d  t h e  a t t e n t i o n  o f  s e v e r a l  l a r g e  mining companies f o r  its low-grade,  
open-pit  p o t e n t i a l .  U.S. Vanadium Cor,ooration worked t h e  area i n  1935-38, and  
E'ree,oort S u l f u r  Company h e l d  t h e  pro,perty i n  1940. I n  1942, a s  p a r t  oE its 
s t r a t e g i c  metals i n v e s t i y a t i o n s ,  t h e  U.S. Bureau o f  Mines s t u d i e d  t h e  de ,ws i t .  
In  1957, t h e  Anaconda Company a c q u i r e d  t h e  ground and  began a long  p e r i o d  o f  
e x p l o r a t i o n  and s t u d y  o f  t h e  ,oorphyry molybdenum de ,ms i t .  I n  1981 Anaconda, 
then 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  Co., p l a c e d  t h e  Hall Mine i n  
product ion.  The $200 m i l l i o n  molybdenum mine and  m i l l  began p roduc t ion  w i t h  a n  
es t i rnated rnine l i f e  o f  20 y e a r s  on a 40  m i l l i o n  t o n  orebody. I n  1953, d r a s t i c  
r e d u c t i o n s  i n  t h e  p r i c e  o f  molybdenum caused  t h e  mine t o  be  c l o s e d .  The mine 
remains c l o s e d ,  t h e  p l a n t  is still i n  p l a c e  b u t  Arco hopes t o  se l l  and  i t  is 
d o u b t f u l  t h a t  t h e  mine w i l l  reopen. 

GEOLOGIC SETTING 

The o l d e s t  rocks  i n  t h e  San Antone d i s t r i c t  c o n s i s t  o f  d a r k  g r a y  to b l a c k  
v o l c a n i c  s i l t s t o n e  and some i n t e r b e d d e d  g r e e n s t o n e  o f  t h e  Permian Pab lo  
Formation, A t  t h e  Hall Mine, q u a r t z i t e  and  quartz-mica s c h i s t  o f  p o s s i b l e  
T r i a s s i c  or J u r a s s i c  age are i n t r u d e d  b y  a Cre taceous  q u a r t z  monzonite s t o c k .  
T e r t i a r y  v o l c a n i c  rocks ,  c o n s i s t i n g  o f  r h y o l i t i c  welded ash-flow t u f f s ,  d ~ c i t e  
f lows,  and  hsalt f lows c o v e r  most o f  t h e  San Antonio Mountains n o r t h  and east 
o f  L i b e r t y  camp. R h y o l i t e  and a n d e s i t e  d i k e s  are c o m n  i n  t h e  d i s t r i c t  and  
are g e n e r a l l y  a l t e r e d .  Andesi te d i k e s  i n t r u d e  T e r t i a r y  welded t u f f s  a t  
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Cirmrron camp and are i n f e r r e d  t o  'be a s s o c i a t e d  w i t h  t h e  p r e c i o u s  metal 
m i n e r a l i z a t i o n  t h e r e  (Kleinhampl and Ziony, 1984) .  

ORE DEPOSITS 

Ore d e p o s i t s  i n  t h e  San Antone d i s t r i c t  c o n s i s t  o f  p rec ious -  metal d e p o s i t s  i n  
becc ia  zones i n  t h e  Cimarron area and Sase- metal s i l v e r  and g o l d  v e i n s  and  
porphyry copper-molybdenum d e p s i  ts i n  t h e  L i b e r t y  area. 

A t  t h e  Cirnarron Mine, i n  t h e  e a s t e r n  ,part o f  Cimmaron camp, a s h a f t  and  
s e v e r a l  a d i t s  were d r i v e n  on a ~ 2 5 ~ ~ ~  ~ ~ O S W  s h e a r  zone i n  b leached l  a r g i l l i z e d  
r h y o l i t e .  Brecc ia ted  v e i n  material from t h e  s h e a r  zone c o n t a i n s  f i n e  c r y s t a l s  
o f  b lack  s u l f i d e s ,  p s s i b l y  s i l v e r .  T h i s  area h a s  been r e c e n t l y  d r i l l e d ;  
d r i l l i n g  was conf ined t o  a n  a r c u a t e  v e i n  sys tem which f o l l o w s  t h e  w e s t e r n  and  
nor the rn  margins o f  a r h y o l i t e  p lug.  

A t  t h e  a n  Antonio Mine, a b o u t  t h r e e  q u 8 r t e r s  o f  a mile west o f  t h e  Cimarron. 
Mine, major workings fo l low a N7o0w1 4 5  SW f i s s u r e  v e i n  a l o n g  a f a u l t  i n  
r h y o l i t e .  The ve in  is s e v e r a l  f e e t  wide and  is composed a l m o s t  e n t i r e l y  o f  
b r e c c i a t e d  r h y o l i t e ,  b leached w h i t e ,  s t a i n e d  w i t h  i r o n  o x i d e s  and cemented 
wi th  s i l ica.  I n  p l a c e s  t h e  b r e c c i a  is o,pn and ap,pears merely  g l u e d  t o g e t h e r ,  
i n  o t h e r s ,  t h e  s,mce is c o m p l e t l y  f i l l e d  w i t h  silica mat r ix .  Jarosite and  
f ine -  g r a i n e d  p y r i t e  are p r e s e n t  w i t h i n  t h e  b r e c c i a .  

I n  t h e  L i b e r t y  area, s i l v e r  was r e c o v e r e d  from o x i d i z e d  v e i n s  c o n t a i n i n g  
c e r a r g y r i  te, embol i te ,  n a t i v e  s i l v e r ,  and  a r g e n t i t e  which c u t  r o c k s  o f  t h e  
Permian Pablo  F o m t l o n  (Kleinhampl arid Ziony, 1984) .  A t  L i b e r t y ,  v e i n s  are 
r e p o r t e d  t o  s t r i k e  nor thwes t  and range  i n  wid th  froin a b o u t  2 t o  1 2  f e e t .  

The porphyry molybdenum de,msi t a t  t h e  Hall pro,oer t y  is r e l a t e d  t o  a q u a r t z  
monzonite s t o c k  which l o c a l l y  i n t r u d e s  quartz-mica s c h i s t ,  sericitic 
q u a r t z i t e ,  and l imestone.  O r e  m i n e r a l s ,  which i n c l u d e  moly'odenite, p y r i t e ,  
and minor c h a l c o p y r i t e  are d i s s e m i n a t e d  c h i e f l y  i n  a massively deve lo,ped 
i r r e g u l a r  zone o f  q u a r t z  v e i n s ,  a s tockworks ,  t h a t  e n v e l o p s  t h e  marg ina l  zone 
o f  t h e  p l u t o n  and s a n e  o f  t h e  b o r d e r i n g  c o u n t r y  rocks .  An i r r e g u l a r ,  
hydrothermal ly  a l t e r e d  h a l o  a round  t h e  de,oosit is s e r i c i t i z e d ,  s i l i c i f i e d ,  and  
a r g i l l i z e d ,  and a l imes tone  u n i t  is mass ive ly  s i l i c i f i e d .  The d e p o s i t  h a s  a 
maximum l a t e r a l  dimension o f  4000 f e e t  and  e x t e n d s  t o  a t  l e a s t  2000 i n  d e p t h  
(Kleinhampl and  Ziony, 1 9 8 4 ) .  P r i o r  to t h e  beg inn ing  o f  open-pi t  mining,  
Anaconda o u t l i n e d  a t  least 5-10 m i l l i o n  t o n s  o f  material c o n t a i n i n g  0.25% to 
0.35% MoS2 per ton. 
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SILVER BOW DIS'PRICT 

LOCATION 

S i l v e r  Bow is s i t u a t e d  i n  t h e  canyon o f  Breen Creek,  on t h e  west s i d e  o f  t h e  
c e n t r a l  Kawich Range a b o u t  50 miles w e s t  o f  Tonopah, Nye County. Mines a n d  
p rospec t s  a r e  l o c a t e d  i n  t h e  s o u t h  h a l f  o f  Township 1 North,  Range 49  E a s t ,  
and i n  t h e  nor the rn  tier o f  s e c t i o n s  o f  Township 1 S o u t h ,  Range 49 Eas t .  The 
d i s t r i c t  l ies  on t h e  n o r t h e r n  boundary o f  t h e  N e l l i s  Bombing Range and t h o s e  
p r o p e r t i e s  i n  Township 1 South are w i t h i n  t h e  bombing range.  

HISTORY 

The f i r s t  l o c a t i o n s  a t  S i l v e r  &w were made i n  November 1904 ( B a l l ,  1907) .  By 
t h e  summer of  1905! s e v e r a l  hundred men were i n  t h e  d i s t r i c t ,  a t o w n s i t e  had 
been p l a t t e d ,  and a number o f  sha l low p r o s p e c t  h o l e s  had been sunk. The f i r s t  
shi,pnents were made from t h e  d i s t r i c t  i n  1906 ( L i n c o l n ,  1923) .  Paher (19701  
states t h a t  t h e  d i s t r i c t  d e c l i n e d  r a p i d l y  and  had j o i n e d  t h e  ranks  o f  dead  
towns by mid-year, 1906. Mining a c t i v i t y  c o n t i n u e d  on a n  i n t e r m i t t e n t  b a s i s ,  
however! a s  a 2-stamp m i l l  was b u i l t  i n  1913, a n o t h e r  m i l l  was a c t i v e  i n  
1920-21 and ,  i n  1929/  a 50-ton f l o t a t i o n  m i l l  was b u i l t  i n  t h e  d i s t r i c t  
(Lincoln ,  1923: Kral, 1951) .  Ore was sh ipped  from t h e  d i s t r i c t  i n  1941 ( K r a l ,  
1951) and t h e r e  was a c t i v i t y  by t h e  Tickabo y i n i n g  a n d  M i l l i n g  Co. i n  1964. 
The most 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  ap,pears to b e  a l a r g e  claim b l o c k  
s taked  by Amoco i n  June  1984. No evidence o f  work on  t h i s  b lock  o f  claims was 
seen in 1956, T o t a l  p r o d u c t i n n  of t h e  d i s t r i c t  is e s t i m a t e d  a t  between 
lO0 ,OOO and  l,OOOtOOO ounces  s i l v e r  and between 1000 and  10,000 ounces g o l d  
(Cornwall , 1972) . 
GEOLOGIC SETTING 

The e n t i r e  S i l v e r  Bow d i s t r i c t  is u n d e r l a i n  by T e r t i a r y  v o l c a n i c  r o c k s ,  main ly  
welded ash-flow t u f f s  and  r h y o l i t e  i n t r u s i o n s ,  related to t h e  Kawich c a l d e r a .  
Th i s  c a l d e r a ,  which is c e n t e r e d  i n  t h e  Kawich Range n o r t h  o f  t h e  S i l v e r  Ww 
d i s t r i c t ,  was t h e  s o u r c e  f o r  most of t h e  t u f f  ex,oosed i n  t h e  n o r t h e r n  part o f  
t h e  range.  The c e n t e r  o f  t h e  c a l d e r a  is d e l i m i t e d  by i n t r a c a l d r o n  t u f f s  and  
o f  c r y s t a l - r i c h  r h y c d a c i t e  domes and l a v a  f l o w s ,  su r rounded  by younger! r i n g  
f r a c t u r e ,  r h y o l i  t ic  i n t r u s i v e  bod ies  (Gardner and  o t h e r s ,  1980) . The s o u t h e r n  
margin o f  t h e  Kawich c a l d e r a  p a s s e s  through t h e  S i l v e r  Bow d i s t r i c t .  

ORE DEPOSITS 

S i l v e r - g o l d  m i n e r a l i z a t i o n  a t  S i l v e r  Bow o c c u r s  i n  s i l i c i f i e d  s h e a r  zones  
which c u t  welded ash-flow t u f f s  and i n  q u a r t z  v e i n l e t s  which c u t  small 
r h y o l i t e  i n t r u s i v e  bod ies .  The t r e n d  o f  t h e  m i n e r a l i z e d  zones ,  
e a s t - n o r t h e a s t ,  and east-west, g e n e r a l l y  p a r a l l e l s  t h e  Kawich c a l d e r a  margin  
which is i n f e r r e d  t o  pass through  t h e  d i s t r i c t .  

The w a l l  r o c k s  are i n t e n s e l y  s i l i c i f i e d  and k a o l i n i z e d  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 ,  Veins and s i l i c i f i e d  zones w i t h i n  t h e  s h e a r  zones  range £ ran  a few 
inches  up t o  a few f e e t  i n  w i d t h  and some v e i n s  c a n  be t r a c e d  i n  o u t c r o p " f o r  
s e v e r a l  hundred f e e t  a l o n g  s t r i k e  l eng th .  The v e i n s  are vuggyt b r e c c i a t e d ,  

S i l v e r  Bow District-1 



and s t a i n e d  wi th  i r o n  o x i d e s .  B a l l  (1907)  observed  some of  t h e  high-grade ore 
and desc r ibed  i t  as  c o n t a i n i n g  z o n a l l y  grown c r y s t a l s  o f  q u a r t z  w i t h  f i n e l y  
d i v i d e d  s i l v e r  s u l f i d e s  d u s t i n g  some o f  t h e  hands  o f  growth. Ore m i n e r a l s  
included s t e p h a n i t e ,  ruby s i l v e r ,  s i l v e r  c h l o r i d e ,  a n d  f r e e  go ld .  The o n l y  
metallic m i n e r a l s  today v i s i b l e  i n  dump samples  are p y r i t e  and an  u n i d e n t i f i e d  
g r a y  s u l f i d e .  

GEOCHEMICAL RELATIONSHIPS 

Geochemical r e s u l t s  from o r e  samples  c o l l e c t e d  i n  t h i s  d i s t r i c t  were v e r y  
uniform. Gold v a l u e s  were h i g h  i n  some samples  (up  t o  1 5  ppm) and s i l v e r  
v a l u e s  were a l l  h igh ( r a n g i n g  from 1 5  to 3000 ppm). Arsenic  was h i g h l y  
anomalous i n  a l l  b u t  f o u r  samples ,  antimony was anomolous i n  h a l f  o f  t h e  
samples taken. Ehriurn v a l u e s  were low and  a l l  b a s e  metal v a l u e s  were low. 
tolybdenum was moderate ly  h i g h  i n  s i x  o f  t h e  e l e v e n  de,posits sampled. 
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LOCATION 

The S i l v e r t o n  d i s t r i c t  is l o c a t e d  i n  t h e  c e n t r a l  Pancake Range n o r t h  o f  Black 
Rock Summit on U.S. Highway G a b o u t  85  miles n o r t h e a s t  o f  Tonopah. The mines 
i n  t h e  d i s t r i c t  a r e  c o n f i n e d  t o  a small area on t h e  s o u t h e a s t e r n  f l a n k  of t h e  
range i n  t h e  s o u t h e a s t e r n  p a r t  o f  Township 8 North ,  Range 54 Eas t .  T h i s  is a 
much more r e s t r i c t e d  d e f i n i t i o n  o f  t h e  d i s t r i c t  t h a n  used by K r a l  (1951) who 
included S i l v e r t o n  w i t h  t h e  Cur ran t  d i s t r i c t ,  c e n t e r e d  on t h e  Whit2 Pine-Nye 
County l i n e  some 40 miles t o  t h e  east, o r  by Kleinhampl and Ziony (1984)  who 
grou,ped S i l v e r t o n  and t h e  e n t i r e  Pancake Range f o r  40 miles t o  t h e  n o r t h  i n t o  
one mining area which t h e y  c a l l e d  t h e  Pancake Range mining area. 

HISTORY 

S i l v e r  was d i scovered  i n  t h i s  d i s t r i c t  i n  a b o u t  1921  by Hale C. Tognoni, a 
company was immediately o r g a n i z e d ,  a s h a f t  was sunk ,  high-grade s t r i n g e r s  were 
mined, and t h e  o r e  was sh ipped  t o  Tonopah ( K r a l ,  1951) .  Small amounts o f  
s i l v e r  o r e  were produced from t h e  d i s t r i c t  i n  1930-37, and i n  1953 (Kleinhampl 
and Ziony, 1984).  When t h e  d i s t r i c t  w a s  v i s i t e d  i n  e a r l y  1986, e v i d e n c e  o f  
r e c e n t  road  b u i l d i n g  and d r i l l i n g  were seen .  

GEOLOGIC SETTING 

'Iche S i l v e r t o n  mining area is u n d e r l a i n  by P a l e o z o i c  s e d i n c n t a r y  r o c k s  and  
T e r t i a r y  v o l c a n i c  r o c k s  which o u t c r o p  as numerous s l i v e r s  and d i s c o n t i n o u s  
b locks  and  p l a t e s  hounded by b o t h  s t e e p  and  low-angle f a u l t s  (Kleinhampl and  
Ziony, 1934) .  Ekren and o t h e r s  (1976) show t h e  S i l v e r t o n  area to b e  w i t h i n  
and n e a r  t h e  e a s t e r n  boundary o f  t h e i r  Williams Ridge-Hot Creek V a l l e y  c a l d r o n  
complex. The d i s t r i c t  f a l l s  i n s i d e  o f  t h e  e a s t e r n  margin o f  t h e  l a r g e  complex 
and o u t s i d e  o f  t h e  e a s t e r n  margin o f  t h e  Lunar h k e  c a l d e r a  which l i e s  
southwest  o f  S i l v e r t o n .  The complex o u t c r o p  'oattern o f  t h e  P a l e o z o i c  and  
T e r t i a r y  r o c k s  i n  t h e  mining d i s t r i c t  can  b e  p e r h a p s  e x p l a i n e d  by what 
Kleinhampl and Ziony (1984) r e f e r  t o  a s  caldron-margin t e c t o n i c s ;  b l o c k s  o f  
c a l d e r a  wall have s l i d  under  g r a v i t y  i n t o  t h e  c o l l a p s e d  i n t e r i o r  m o a t  a r e a  o f  
t h e  c a l d e r a  t o  form i m b r i c a t e d  rnasses o f  P a l e o z o i c  and  T e r t i a r y  strata. 
S i l i c i c  d i k e s  and sills were t h a n  i n j e c t e d  a l o n g  t h e  weak zones  o f  t h e  c a l d e r a  
margin. Loca l ly ,  welded t u f f s ,  d i k e s ,  and f a u l t  zones  i n  t h e  P a l e o z o i c  r o c k s  
are b leached ,  j a s p e r i z e d ,  and  a r g i l l i z e d .  

ORE DEPOSITS 

A t  t h e  S i l v e r t o n  Mine, t h e  major p r o p e r t y  i n  t h e  d i s t r i c t ,  a r g e n t i t e f  
c e r a r g y r i t e ,  and n a t i v e  s i l v e r  o c c u r s  i n  small v e i n l e t s  i n  tkvon ian  c a r b o n a t e  
strata n e a r  a major nor th-  s o u t h  t r e n d i n g  f a u l t  (Kleinhampl and  Ziony, 1984) .  
The ve in  m a t e r i a l ,  c o n s i s t i n g  o f  q u a r t z  and  calcite, is h i g h l y  o x i d i z e d  and  is 
coa ted  w i t h  a r g i l l i c  gouge. A t  t h e  Blackb i rd  antimony p r o s p e c t ,  a b o u t  one 
mile n o r t h e a s t  o f  t h e  S i l v e r t o n  Mine, minor s t i b n i t e  and b a r i t e  o c c u r  i n  a 2 
t o  3 f o o t  t h i c k  q u a r t z  v e i n  c u t t i n g  s i l i c i f i e d  r h y o l i t e .  A few hundred c.eet 
t o  t h e  sou thwes t ,  a t h i n n e r  v e i n  ( 4  i n c h e s  t o  1 6  i n c h e s  t h i c k )  i n  r h y o l i t e  
c o n t a i n s  s o l i d  s t i b n i t e  i n  p l a c e s .  
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GEOCHEMICAL RELA'L'IONSHTPS 

No g o l d  was d e t e c t e d  i n  o r e  samples  t aken  frorn t h i s  district ,  S i l v e r  was v e r y  
high i n  samples from t h e  S i l v e r t o n  Mine and w a s  a s s o c i a t e d  low barium and  
moderate ly  high antimony. Arsen ic  was n o t  d e t e c t e d  i n  t h e  S i l v e r t o n  Nine 
samples  and a l l  base  metal v a l u e s  i n  t h o s e  samples  were  low. Samples t aken  
from p r o s p e c t s  t o  t h e  n o r t h e a s t  o f  t h e  S i l v e r t o n  Mine, i n c l u d i n g  t h o s e  a t  t h e  
Blackbird  antimony pros,pects, were low i n  s i l v e r ,  h i g h  i n  a r s e n i c ,  mos t ly  v e r y  
h igh  i n  antimony, g e n e r a l l y  h igh  i n  barium, and  low i n  base metals. I n  . 
c o n t r a s t  to volcanic-hosted o r e s  i n  o t h e r  nearby  rnining d i s t r i c t s  l o c a t e d  i n  
c a l d e r a  s e t t i n g s ,  t h e  S i l v e r t o n  d i s t r i c t  o r e s  were  a l l  low i n  molybdenum. 
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TONOPAH UISTKICI' 
( b y  L. J. G a r s i d e )  

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 o f  Tonopah, i n  Townships 2 
and 3 North,  Ranges 42 and 4 3  Eas t ,  Nye and Esineralda Count ies .  The main 
p roduc t ive  ,part 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  S e c t i o n s  35, 36, Township 3 North,  Range 42 E a s t ) .  
The workings i n  t h e  d i s t r i c t  c o n s i s t  o f  Inany thousands  o f  f e e t  o f  underground 
d r i f t s  and c r o s s c u t s t  wi th  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  Garsi.de 
(1979, f i g .  73) show t h z  l o c a t i o n  o f  t h e  p r i n c i , p l  s h a f t s .  

HISTORY 

The d i s t r i c t  was d i scovered  by J i m  B u t l e r  i n  1900, and  was worked by lessees 
i n  t h e  f i r s t  few years .  Tonopah had s t e a d y  p r o d u c t i o n  u n t i l  1930t and  s ,mrad ic  
product ion u n t i l  t h e  l a t e  1 9 4 0 ' s .  There  h a s  been no recorded  p roduc t ion  s i n c e  
1961. Hughes Tool Co. (Summa Corp.) purchased mining c l a i m s  t h a t  comprise  a 
s u b s t a n t i a l  ,mrt o f  t h e  d i s t r i c t  i n  1969. Houston I n t e r n a t i o n a l  Minera l s  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 r  
underground sampling,  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 
orebodies  or e x t e n s i o n s  o f  o n e s  p r e v i o u s l y  mined. N o  corrrrnercial ( J i s c o v e r i e s  
have been announced t o  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  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 t  t h e  Three  H i l l s  pro,perty a b o u t  2 
miles west o f  Tonowh i n  t h e  l a te  1 9 7 0 1 s ,  Thc csmpany h a s  n o t  a ~ n o u n c e d  a 
d i s c o v e r y t  and t h e  pro,oerty was i n a c t i v e  i n  1982. 

The Tonopah d i s t r i c t  has  produced l r 8 6 l t 2 0 0  oz /go ld  and  174r152,628 o z / 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  rocks .  

GEOLOGIC SETTING 

The geology and  o r e  d e p o s i t s  o f  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  are c i t e d  i n  Bonham and  G a r s i d e  (1979).  The underground 
geology 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  was done by Fahley (1981) .  

ORE DEPOSITS 

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  r a n g i n g  i n  com,position from d a c i t e  to r h y o l i t e .  The v e i n s  are composed 
l a r g e l y  o f  q u a r t z  b u t  also c o n t a i n  va ry ing  amounts o f  K - m i c a ,  a d u l a r i a ,  
p y r i t e ,  and  rhodochrosi  te. 

High-grader pr imary 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 t  
p o l y 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 l  g a l e n a r  and  c h a l c o p y r i t e .  The 
v o l c a n i c  r o c k s  a d j a c e n t  t o  t h e  v e i n s  are a l t e r e d  to q u a r t z ,  K-mica, and  
a d u l a r i a .  T h i s  zone o f  p o t a s s i u m - s i l i c a t e  a1 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, a n d  . 
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  rocks .  

* 
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The o r e b d i e s  i n  t h e  Tonopah d i s t r i c t  occur  i n  a zone approx imate ly  650 f e e t  
t h i c k ,  which is e l o n g a t e d  i n  a n  eas t -west  d i r e c t i o n .  T h i s  zone reaches  its 
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  part o f  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 d c e .  The zone is c o n t r o l l e d  by s e v e r a l  
sets of  pre-ore f a u l t s ,  which are 'both high and  low a n g l e .  The exposed 
o r e b d i e s  are ox id ized  t o  a n  average  dep th  o f  a b o u t  1 0 0  f e e t  a l t h o u g h  some 
dee,per o x i d a t i o n  o c c u r s  l o c a l l y  a long  f a u l t s ,  which c u t  t h e  o r e .  Supergene 
enr ichnen t  was n o 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  ox id ized  o r e  were e s s e n t i a l l y  t h e  same as t h o s e  i n  unoxidized 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  o f  s i l v e r  o r  g o l d  
occurred.  Most o f  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  o c c u r r e d  as  s i l v e r  h a l o i d s .  

The age  o f  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  
d e f i n e d  by K-Ar age  d a t i n g  o f  p re -  and  p o s t - o r e  r o c k s  and  hydrothermal v e i n  
minera l s  (Bonham and G a r s i d e ,  1979, p. 111-112) as 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  de,posits d e s c r i b e d  a b o v e ,  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  and  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 aceous  sed iments  ( S i e ' b e r t  Formation).  These 
minera l i zed  u n i t s  are younger t h a n  t h e  main-stage 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  has  'been produced t o  d a t e  i n  t h e  d i s t r i c t  irom r o c k s  
minera l i zed  i n  t h i s  later ,period 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  is d i s t i n c t l y  lower  g r a d e  than i n  t h e  earl ier phase and h a s  a 
h igher  g o l d / s i l v e r  ratio, Minera l i zed  v e i n s  o f  t h i s  later ,period o c c u r  on 
Mount Oddie and Ararat Mountain, Disseminated,  low-grade,  g o l d - s i l v e r  
m i n e r a l i z a t i s n  alsa o c c u r s  i n  s i l i c i f i e d ,  t u f f a c e o u s  s e d i m s n t s  o f  t h z  S iekr t  
Fonmt ion  and Oddie R h y o l i t e  o f  t h e  Three H i l l s  pro,perty a b o u t  1/2 mile 
northwest o f  S i e b e r t  Mountain. 

Because u n a l t e r e d  rocks  o f  t h e  Brougher R h y o l i t e  unconformably o v e r l i e  
hydrothermal ly  altered r o c k s  o f  t h e  S i e b e r t  Format ion,  t h e  a g e  o f  t h e  Brougher 
Rhyol i te  p l a c e s  a lower l i m i t  on t h i s  later p e r i o d  o f  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  Tonopah d i s t r i c t  h a s  K-Ar a g e s  
o f  16.1 and  16.3  m.y. The a v a i l a b l e  evidence i n d i c a t e s  t h a t  t h i s  second p e r i o d  
o f  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  a s  t h e  
m i n e r a l i z a t i o n  i n  t h e  nearby  Divide  d i s t r i c t  and  is pro'oably g e n e t i c a l l y  
r e l a t e d  t o  it, a s  a d u l a r i a  and  a d u l a r i z e d  whole rock  from minera l i zed  l o d e s  i n  
t h e  Divide  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 rn.y. 

GEOCHEMICAL RELATIONSHIPS 

Anomalous Aur Ag, A s J  Sb, ZnJ E?a, Mnt and o t h e r  metals are r e p o r t e d  frcm v e i n  
and wall-rock 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  
anomal ies  are r e p o r t e d  i n  Bonham and Gars ide  (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  Formation 
a few miles nor thwest  o f  Tonopah. Also,  t h e  Tonopah Summit Xember o f  the  
Frac t ion  Tuf f  is e x t e n s i v e l y  a l t e r e d  t o  z e o l i t e  m i n e r a l s  (predominant ly  
mordenite)  over  a c o n s i d e r a b l e  a r e a  s o u t h  oE Tonopah (Papke, .1973;  Bonham and  
Gars ide ,  1979, p. 50) . .. 
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TROY DISTRICT 

LOCA'T ION 

The Troy mining d i s t r i c t  is l o c a t e d  e a s t  of R a i l r o a d  V a l l e y  on t h e  w e s t e r n  
s l o p e s  o f  t h e  s o u t h e r n  Gran t  Range i n  n o r t h e a s t e r n  Nye County. Mining areas 
wi th in  t h e  d i s t r i c t  e x t e n d  from Grant Canyon on t h e  n o r t h e a s t  t o  Troy Canyon 
on t h e  southwest .  Rost o f  t h e  mines a r e  w i t h i n  t h e  boundary of t h e  H u m b l d t  
Nat ional  F a r e s t  b u t  t h e  T e r r e l l  and Nye Mines s o u t h w e s t  o f  Mud S p r i n g  Basin  
are on BLM a d m i n i s t e r e d  l a n d s  west  o f  t h e  N a t i o n a l  F o r e s t  boundary. The 
d i s t r i c t  is l o c a t e d  tnainly w i t h i n  Townships 6 and  7 North ,  Range 57 &st and  
i n c l u d e s  a l l  o f  t h e  h i s t o r i c  Grant ,  Seymour, I r w i n  Canyon, C e n t r a l  C i t y ,  and  
Troy mining d i s t r i c t s .  

HI STORY 

Ore was d i s c o v e r e d  i n  1867 a t  t h e  Troy Mine i n  t h e  s o u t h e r n  ,part o f  t h e  
d i s t r i c t ,  and t h e  d i s t r i c t  was organ ized  soon a f t e r .  A town was l a i d  o u t  
about  two miles east ~f t h e  mouth of Troy Canyon i n  1869, and ,  i n  1871, a 
20-stamp m i l l  w i t h  a s m e l t i n g  fu rnace  was b u i l t .  Work ceased  a f t e r  o n l y  6 
months o p e r a t i o n ,  and t h e  town was d e s e r t e d  (Thompson and &st, 1 8 8 1 ) .  The 
Grant d i s t r i c t ,  i n  Gran t  Canyon on t h e  n o r t h  edge  o f  t h e  d i s t r i c t ,  was 
organized i n  October 1869. Thompson and West (1881)  r e p o r t e d  t h a t  some o r e  was 
ship,oed t o  Aust in  from t h e  d i s t r i c t  , b u t  t h a t  l i t t l e  work had 'been done t h e r e  
up t o  1881. D i s c o v e r i e s  were made i n  I r w i n  Canyon, i n  t h e  c e n t r a l  p a r t  o f  t h e  
d i s t r i c t ,  i n  1905 ( K r a l ,  1 9 5 1 ) ,  b u t  no p r o d u c t i o n  is c r e d i t e d  +o p r o p e r t i e s  
there .  Minor s i l v e r  p r o d u c t i o n  is c r e d i t e d  t o  t h e  d i s t r i c t  f o r  1916-1928, 
1948-1951, and 1963 (Kleinhampl and Ziony, 1984) .  Tungsten m i n e r a l i z a t i o n  was 
discovered  i n  t h e  a r e a  between Grant  and I r w i n  Canyons i n  t h e  e a r l y  1 9 5 0 ' ~ ~  
and t u n g s t e n  p roduc t ion  between 1954 and  1961 is e s t i m a t e d  a t  $100,000 t o  
$250,000 ( ~ l e i n h a m p l  and  Ziony, 1984).  T o t a l  p r o d u c t i o n  from t h e  o l d  p r e c i o u s  
metals mines of t h e  d i s t r i c t ,  1873-1963, is g i v e n  a s  o n l y  a b o u t  $32,000. 

When t h i s  d i s t r i c t  was examined i n  A p r i l  1986, a watchman was g u a r d i n g  t h e  
Troy Mine and re,uorted t h a t  it was scheduled t o  open i n  t h e  summer o f  1986. 
Claim s t a k i n g ,  road b u i l d i n g ,  t r e n c h i n g ,  and  sampling had been done d u r i n g  
1983-1984 n e a r  t h e  Haller and  Vanderhof pro ,per t ies  i n  I rwin  Canyon, and  some 
small-scale mining and  m i l l i n g  had been done a t  t h e  I rwin  Mine w i t h i n  t h e  p a s t  
s i x  months. 

GEOLOGIC SETTING 

The Grant  Range i n  t h e  v i c i n i t y  of t h e  Troy d i s t r i c t  is u n d e r l a i n  by a t h i c k  
sequence o f  b r l y  Cambrian through Pennsylvanian sed imenta ry  rocks  which have 
been i n t r u d e d ,  a long  t h e  w e s t e r n  f r o n t  of t h e  range ,  by a l a r g e  T e r t i a r y  
g r a n i t i c  body. The s e d i m e n t a r y  rocks  i n c l u d e  Lower Cambrian P r o s p e c t  Mountain 
Q u a r t z i t e  and Eldorado Limestone,  and Ordovic ian  s h a l y  l i m e s t o n e s  and  
dolomites .  The i n t r u s i o n ,  t h e  Troy p l u t o n ,  is a q u a r t z  monzonite t h a t  
i n c l u d e s  minor g r a n i  te and  g r a n o d i o r i  te. The s t o c k  h a s  inetamorphosed t h e  
Country r o c k s  t o  approx imate ly  t h e  k y a n i t e  zone o f  medium g r a d e  (Uleinhampl 
and Ziony, 1984) .  Major low-angle f a u l t s  c u t  a l l  o f  t h e  r o c k s  o f  t h e  

c. 

d i s t r i c t ,  i n c l u d i n g  t h e  p l u t o n .  I n  g e n e r a l ,  t h e  t h r u s t s  emplace r e l a t i v e l y  
t h i n  s h e e t s  of  younger strata o v e r  o l d e r ,  w i t h  minimum d isp lacement  p robab ly  
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measurable i n  miles (Kleinhampl and  Ziony, 1984) .  Younger, high-angle f a u l t s  
c u t  d l 1  t h e  rocks  as well a s  t h e  low-angle s t r u c t u r e s .  

ORE DEPOSITS 

The o r e  d e p o s i t s  o f  t h e  Troy d i s t r i c t  are w e l l  d e s c r i b e d  i n  K i l l  (1916) and 
Kleinhampl and Ziony (1984) ,  and  t h e s e  r e f e r e n c e s  s h o u l d  b e  c o n s u l t e d  f o r  
d e t a i l s  o f  the  occurrences .  

The o r e  de,oosits o f  t h e  Troy d i s t r i c t  are s p a t i a l l y  and  most l i k e l y  
g e n e t i c a l l y  r e l a t e d  t o  t h e  Troy p l u t o n .  S i l v e r - g o l d  de,oosi ts i n  t h e  d i s t r i c t  
occur i n  q u a r t z  v e i n s  which c u t  c a r b o n a t e  rocks .  O x i d a t i o n  is mild and t h e  
d e p o s i t s  commonly c o n t a i n  s p h a l e r i t e ,  g a l e n a ,  p y r i t e  and  some c h a l c o p y r i t e  and  
a r s e n o p y r i t e  i n  a q u a r t z  gangue. Minera l s  i n  t h e  o x i d e  zone i n c l u d e  
s i l v e r - b e a r i n g  c e r u s s i t e ,  a n g l e s i t e ,  m a l a c h i t e ,  a z u r i t e ,  and i r o n  o x i d e s .  I n  
some pro,oer t ies ,  t h e  m i n e r a l i z a t i o n  ex tended  beyond t h e  q u a r t z  l e n s e s  and  
formed small pods of rep lacement  o r e  i n  t h e  c a r b o n a t e  w a l l  rock.  A t  t h e  Locke 
Mine i n  Troy Canyon and a t  t h e  ~ Y a y o l l i  claims and t h e  Vanderhoef p r o p e r t y  i n  
Irwin Canyon, m i n e r a l i z a t i o n  formed a l o n g  a f a u l t  c o n t a c t  between t h e  Troy 
p lu ton  and l imes tone  and s h d l y  l i m e s t o n e .  M i n e r a l i z a t i o n ,  c o n s i s t i n g  o f  
q u a r t z  s t r i n g e r s  c o n t a i n i n g  g a l e n a  and p y r i t e ,  o c c u r r e d  i n  sheared  and c r u s h e d  
p o r t i o n s  o f  t h e  c o n t a c t  zone. 

Tungsten m i n e r a l i z a t i o n  a t  b o t h  t h e  T e r r e l l  and  Nye Mines o c c u r s  i n  a c o n t a c t  
zone between t h e  Troy p l u t o n  and  a l imes tone-sha le  member o f  t h e  Pros,nect 
Pbuntain Q u a r t z i t e .  A t  t h e  T e r r e l l  Mine, a tac t i te  zone formed a l o n g  t h e  
c o n t a c t  is a b o u t  1 5  Ecet wid2 a n d  can be t r a c e d  s e v e r a l  hundred f e e t  i n  
outcrop.  The zone c o n s i s t s  o f  d a r k  g a r n e t ,  q u a r t z ,  d i o p s i d e ,  c h l o r i t e ,  and 
e p i d o t e  w i t h  d i s semina ted  s c h e e l i  te c r y s t a l s .  Some s p h a l e r i t e ,  c h a l c o p y r i t e  
and b o r n i t e  is p r e s e n t  w i t h  t h e  q u a r t z .  Tungsten o r e  mined from t h i s  de,oosit  
was f a i r l y  high g rade ,  and  s c h e e l i t e  c r y s t a l s  up t o  a n  i n c h  a c r o s s  have been 
found i n  t h e  o re .  

GEOCHEMICAL RELATIONSHIPS 

Ore samples  from t h e  mines i n  G r a n t  Canyon c o n t a i n e d  e s s e n t i a l l y  no g o l d  and  
on ly  low s i l v e r ,  a s s o c i a t e d  w i t h  v e r y  h i g h  l e a d  and z i n c ,  l o w  copper ,  and  l o w  
to moderate antimony. Cadmium and  bismuth v a l u e s  from t h i s  area were low t o  
mode ra te . 
O r e  from t h e  T e r r e l l  Mine c o n t a i n e d  t u n g s t e n  a s s o c i a t e d  w i t h  high z i n c ,  
cadmium, bismuth,  and manganese. O r e  from t h e  Nye t u n g s t e n  mine c o n t a i n e d  n o  
bismuth o r  cadmium, low z i n c ,  a n d  h i g h  antimony. Both ores con ta ined  low b u t  
anomalous t i n  values .  

Samples t aken  froin t h e  I r w i n  Mine were ex t remely  h igh  i n  g o l d  (3.8 ppm and 7.5 
ppmf and con ta ined  moderate t o  h i g h  s i l v e r  (100 ppm and  1000 ppm) a s s o c i a t e d  
wi th  high l e a d ,  z i n c ,  and bismuth.  One sample c o n t a i n e d  h i g h  a r s e n i c ,  t h e  
o t h e r  none. 

A l l  ore samples  from t h e  Locke mine and  v i c i n i t y  were v e r y  h igh  i n  g o l d  (1 .4  
ppn t o  1 2  ppm) and low i n  s i l v e r  ( 1 0  ppm to 150 ppm). A l l  t h e  samples  

" 

con ta ined  h igh  a r s e n i c ,  modera te  t o  h i g h  l e a d ,  and moderate z inc .  Only one 
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sample contained antimony (150 ppm). Bismuth va lues  were anomalous bu t  not  as 
high a s  va lues  obtained in  t he  northern p a r t  of the  Troy d i s t r i c t .  

Br im values  were low €or  t h e  e n t i r e  d i s t r i c t ,  molybdenum values  were low and 
were de tec ted  i n  only two samples f r a n  the d i s t r i c t .  
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'TWIN R I V E R  DISTRICT 

LOCATION 

The Twin River  d i s t r i c t  c o v e r s  t h e  a r c u a t e  e a s t z r n  slo,m? o f  t h e  c e n t r a l  
Toiyabe Range and ex tends  from South Twin River  n o r t h  t o  t h e  Nye-hnder  County 
border .  The d i s t r i c t  is r e s t r i c t e d  l a r g e l y  t o  t h e  east slo,pe o f  t h e  Toiyabes  
and i n c l u d e s  a r e a s  o r  s u b - d i s t r i c t s  sornetiines r e f e r r e d  t o  a s  Thin River ,  North 
Twin River ,  Clear Creek, Ophi r ,  and Millett. In  t h i s  segment o f  t h e  Toiyabe 
Range, a l m o s t  every  canyon c o n t a i n s  small mines and  pros,oects which c o u l d  be 
d e s c r i b e d  s e p a r a t e l y .  None o f  t h e s e  a r e a s ,  however, produced such  s i g n i f i c a n t  
amounts o f  o r e  t h a t  they can  s t a n d  a s  se,mrate d i s t r i c t s .  

HISTORY 

The f i r s t  a c t i v i t y  i n  t h e  d i s t r i c t  fo l lowed d i s c o v e r y  i n  1863 o f  s i l v e r  o r e s  
a t  t h e  Murphy (Ophir)  Mine i n  Ophir  Canyon. Th is  pro,oerty is c r e d i t e d  w i t h .  
t h e  major product ion ( a s  much as  $750,000 t o t a l )  from t h e  e n t i r e  d i s t r i c t .  
Other  producing mines were t h e  S i a n t  i n  ?ark  Canyon, and  t h e  Buckeye i n  Summit 
Canyon. The d i s t r i c t s  t o t a l  p r o d u c t i o n ,  through 1969, is g i v e n  as $759,678 
(Kleinhampl and Ziony, 1984) .  

Major p roduc t ion  fro21 Twin R i v e r  h a s  been i n  g o l d ,  s i l v e r ,  and  t u n g s t e n  a l o n g  
wi th  minor amounts o f  l e a d ,  z i n c  and cop,mr. &rite h a s  been produced from 
Summit a n y o n .  Plercury and f l u o r i t e  are r e p o r t e d  p r e s e n t ,  b u t  no p r o d u c t i o n  
has  been recorded f o r  t h e s e  commodities. Scdiim c h l o r i d e  was mined from a 
salt irarsh on tl?a edge o f  Smoky Val ley  near Bowrnclx iianch s a n e t i m e  prior t o  
1900. The sal t  was used i n  e a r l y  g o l d - s i l v e r  m i l l i n g  o,perations,  b u t  none h a s  
been mined r e c e n t l y .  

GEOLOGIC SETTING 

The e a s t e r n  ,mrt ion o f  t h e  Toiyabe Fange, e s s e n t i a l l y  from its crest t o  t h e  
e a s t e r n  range  f r o n t ,  is com,oosed o f  complex t h r u s t  slices o f  P a l e o z o i c  
sediments  which have been i n t r u d e d  by a l i n e a r  b e l t  o f  g r a n i t i c  i n t r u s i v e s .  
The i n t r u s i v e s  form prominent ,  rugged o u t c r o p s  i n  t h e  lower  ,portion o f  t h e  
e a s t e r n  range  f r o n t ,  and t h e  P a l e o z o i c  r o c k s  are metamorphosed n e a r  t h e  
g r a n i t i c  c o n t a c t s .  The complex o f  P a l e o z o i c  s e d i m e n t - i n t r u s i v e  rocks  are 
o v e r l a i n  to t h e  s o u t h  and west by l a r g e  o u t c r o p s  o f  T e r t i a r y  v o l c a n i c  r o c k s ,  
l a r g e l y  welded t u f f s .  

According to Ferguson and  C a t h c a r t  (1954) ,  t h e  p r e - T e r t i a r y  sed imenta ry  r o c k s  
of t h e  Twin River d i s t r i c t  are com,psed o f  t h e  Cambrian Gold H i l l  Formation,  
d isconformably o v e r l a i n  by t h e  Ordovician Pa lmet to  Formation and unconformably 
o v e r l a i n  by two Pennian Forrna t i o n s  ( D i a b l o  and Pab lo  Format ions)  . Willden 
(1982, v e r b a l  commun.) f e e l s  t h a t  pre-Cambrian r o c k s  may be exposed i n  one 
o u t c r o p  n e a r  t h e  mouth of O p h i r  Canyon where t h e  Cambrian Gold H i l l  Formation 
o v e r l i e s  metamorphic rocks .  I f  t h e s e  are o f  pre-Carnbrian a g e ,  t h e y  would be 
t h e  o l d e s t  rocks  i n  t h e  Toiyabe Range. A l l  o f  t h e  p r e - T e r t i a r y  Fonnat ions  are 
metclmorphosed, due b o t h  to r e g i o n a l  de format ion  and  t o  local plutonism.  

There are f o u r  major g r a n i t i c  p l u t o n s  exposed i n  t h e  d i s t r i c t .  The l a r g G s t ,  
t h e  Aiken Creek p l u t o n ,  is s l i g h t l y  to t h e  n o r t h  of t h e  d i s t r i c t .  A smaller 
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granod io r . i t e  mass c r o p s  o u t  i n  Ophir  Canyon and even  smaller exposures  o c c u r  
i n  Broad and Park Canyons. The g r a n i t i c  p l u t o n s  are a 1  1 c o n s i d e r e d  to be 
J u r a s s i c ( ? )  o r  younger. The Ophir  p l u t o n  h a s  been d a t e d  a t  a b o u t  54 m.y., t h e  
d i k e  a t  Broad Canyon h a s  been d a t e d  a t  a b o u t  30 m.y. (Kleinhampl and  Ziony,  
1984).  Small Mies of s e r p e n t i n i t e  c r o p  o u t  t h r o u g h o u t  t h e  area. They are 
l e n s o i d  and i r r e g u l a r ,  a l l  are f a u l t  bounded and may b e  s e r p e n t i n i z e d  
u l  t r a m f  i c s  (Kleinhampl and Ziony , 1984) .  

T e r t i a r y  rocks  i n  t h e  Twin River  d i s t r i c t  c o n s i s t  o f  t h i c k  s e c t i o n s  o f  
v o l c a n i c  rocks  which o v e r l i e  t h e  o l d e r  rocks .  The t h i c k  M r r o u g h  F e l s i t e  
c r o p s  o u t  between South  and North  Twin River ,  b u t  most o f  t h e  fo rmat ion  lies 
to t h e  s o u t h  o f  t h e  d i s t r i c t  where i t  is i n f e r r e d  t o  f i l l  t h e  c a u l d r o n  from 
which i t  e r u p t e d  (Kleinhampl a n d  Ziony, 1984) .  

Two younger sequences  of T e r t i a r y  v o l c a n i c s  c r o p  o u t  on t h e  wes te rn  crest o f  
t h e  r a n g e  n o r t h  of  North  Twin River .  The youngest  o f  t h e s e ,  t h e  Toiyabe 
Q u a r t z  L a t i t e ,  is g e n e r a l l y  u n a l t e r e d  b u t  t h e  o l d e s t ,  t a m e d  t h e  midd le  . 

v o l c a n i c  sequence by Kleinhampl and Ziony (1984) ,  is u s u a l l y  a l t e r e d  a n d  
s e r v e s  a s  h o s t  to some o r e b o d i e s  i n  ,parts of  t h e  d i s t r i c t .  

ORE DEPOSITS 

Metallic minera l  d e L m s i t s  i n  t h e  Twin River  d i s t r i c t  i n c l u d e  t u n g s t e n  i n  s k a r n  
de,posits n e a r  t h e  g r a n i t i c  c o n t a c t s ,  base m e t a l - s i l v e r  de,posits as s u l f i d e  
rep lacements  a long  v e i n s ,  u s u a l l y  also n e a r  i n t r u s i v e  c o n t a c t s ,  and 
g o l d - s i l v e r  o c c u r r e n c e s  i n  p y r i t e - b e a r i n g  q u a r t z  v e i n s ,  a g a i n  u s u a l l y  i n  areas 
n e z r  g r a n i t i c  Mies. B a r i t e  h a s  beer? rcined from a small, l e r l t i c u l a r  ,pod i n  
sed imenta ry  r o c k s  i n  Sumrnit Canyon. Mercury and f l u o r i t e  have been r e p o r t e d  
f r m  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 ,  b u t  n e i t h e r  have been produced. 

The major  tungs ten  a c t i v i t y  h a s  been a t  t h e  Warfield-New Year-Bottom 
properties l o c a t e d  n e a r  t h e  mouth o f  w h i r  Canyon. S c h e e l i t e  a t  t h e  W a r f i e l d  
o c c u r s  i n  i r r e g u l a r  pcds i n  q u a r t z  w i t h  some molybdenum and traces o f  
b e r y l l i u m  i n  c a l c a r e o u s  s c h i s t  n e a r  a g r a n o d i o r i t e  c o n t a c t  (Kleinham21 a n d  
Ziony, 1984) .  Other  s m a l l  o c c u r r e n c e s  o f  t u n g s t e n  were  s e e n  n e a r  t h e  mouth o f  
Summit Clnyonr where s c h e e l i t s  o c c u r s  i n  a narrow zone i n  meta-l imestone,  and  
a t  small p r o s p e c t s  a l o n g  t h e  r a n g e  f r o n t  between Summit Canyon and T imbl in  
Creek which e x p l o r e  ,poorly developed s k a r n  zones .  

The l a r g e s t  o f  t h e  base m e t a l - s i l v e r  de,posits  i n  t h e  d i s t r i c t ,  t h e  Murphy o r  
Ophir  Mine i n  Ophir  Canyon, was n o t  a c t i v e  i n  1981,  and h a s  n o t  produced f o r  
many y e a r s  (produced main ly  between 1866-68, and between 1935-37). The ore a t  
t h e  Murphy c o n s i s t s  c h i e f l y  o f  , t e t r a h e d r i t e ,  g a l e n a ,  s p h a l e r i t e  w i t h  s t i b n i t e  
and p y r i t e  which o c c u r s  i n  a q u a r t z  vein .  The v e i n  s t r i k e s  n o r t h ,  d i p s  a b o u t  
~ s O E ,  and  is i n  s h a l e .  The mine h a s  been deve loped  to  a d e p t h  o f  360 f e e t ,  
w i t h  s e v e r a l  l e v e l s  o f  mining a b o u t  t h a t .  A t  a n o t h e r  base m e t a l - s i l v e r  
d e p o s i t ,  i n  Park Canyon a t  t h e  G i a n t  P a t e n t  (Nevada S i l v e r  P roducers ,  Pa rk  
Canyon Mine) , mine d e v e l o p n e n t  was i n  p r o g r e s s  d u r i n g  1981. I n  t h e  p a s t ,  
mining was done h e r e  on s u l  f i d e  replacement  ore ( s p h a l  eri te , g a l e n a  p y r i t e  ) 
which o c c u r s  a l o n g  bedding i n  a l imes tone .  Some mining was done a l o n g  a cross 
f a u l t  which c u t s  t h e  rnain rep lacement  l e n s .  The replacernen t o r e b o d i e s  o c c u r  
i n  t h e  l i m e s t o n e  j u s t  s o u t h  o f  a L imes tone-gran i t e  c o n t a c t .  

.. 
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The Buckeye Mine, a t  t h e  rnouth o f  Suminit Canyon on t h e  n o r t h  s i d e  o f  t h e  c r e e k  
is s i m i l a r  t o  t h e  Murphy p r o p e r t y ,  b u t  h a s  less e x t e n s i v e  workings. Old 

0 
workings a t  t h e  Buckeye e x p l o r e  a N40 E q u a r t z  v e i n  which f o l l o w s  a s h e a r  zone 
i n  p h y l l i t e .  Vein m a t e r i a l  on t h e  dump c o n t a i n e d  clots o f  s p h a f e r i t e  w i t h  
minor g a l e n a  and p y r i t e .  

Small q u a r t z - p y r i t e  v e i n s ,  presumably c a r r y i n g  g o l d  v a l u e s ,  were examined a t  
t h e  Gold Pocket ( ~ i l l e t t )  Mine n o r t h  o f  Park Canyon, and a t  a n  unnamed mine 
high on t h e  range f r o n t  s o u t h  o f  Park Canyon. A t  b o t h  p r o p e r t i e s ,  

0 N55 E-trending v e i n s  f o l l o w  s h e a r  zones i n  g r a n o d i o r i t e .  

About f o u r  miles up South W i n  River canyon, work ings  o f  t h e  A-1 g o l d  mine 
ex,pse q u a r t z - c a l c i t e  v e i n s  which c u t  a l i t h i c  welded t u f f .  The v e i n s  c o n t a i n  
gold- and s i l v e r - b e a r i n g  p y r i t e .  Molybdenite is r e , p r t e d  t o  be p r e s e n t  i n  one 
o f  t h e  up,per a d i t s  on t h e  s o u t h  end o f  t h e  p r o p e r t y .  

A t  t h e  Tom Cat  c la ims ,  s o u t h  o f  South Twin R i v e r ,  s p o t t y  s u l f i d e  
m i n e r a l i z a t i o n  ( p y r i t e ,  g a l e n a )  o c c u r s  i n  a s i l i c i f i e d  s h e a r  zone which o c c u r s  
a long a c o n t a c t  between a r h y o l i t e  d i k e  and metamorphics ( p h y l l i t e ,  
g r e e n s t o n e ) .  The d i k e  is s e r i c i t i z e d ,  and t h e  l a r g e r  q u a r t z  g r a i n s  c a n  b e  
seen,  i n  t h i n  s e c t i o n t  t o  c o n t a i n  euhedra l  t o u r m a l i n e  c r y s t a l s .  

A t  t h e  head o f  Ophir Canyon, and ex tend ing  t o  t h e  west, a l a r g e  area o f  
a l t e r a t i o n  o c c u r s  i n  o l d e r  metavolcanic  rocks .  The r o c k s  are l o c a l l y  i r o n  
s t a i n e d ,  f r a c t u r e d ,  s i l i c i f i e d  and show some k a o l i n i z a t i o n  e s , p c i a l l y  a l o n g  
s h e a r  and b r e c c i a  zones. Specimens found on dumps i n  t h i s  area showed 
stockwocks s i l ica  v e i n i n g ,  w i t i ~  p y r i t e t  c h a l c o p y r i t e ,  g a l e a a ,  b a r i t e ,  and  some 
zoned f l u o r i t e .  There is ev idence  h e r e  o f  past e x p l o r a t i o n ,  mainly  t r e n c h i n g  
and s u r f a c e  sampl ing,  b u t  t h e  a r e a  was n o t  a c t i v e  when v i s i t e d  i n  1981. 

Most o f  t h e  p r o s p e c t s  and mines v i s i t e d  i n  t h e  Twin River  d i s t r i c t  were ,posted 
wi th  r e c e n t  claim markers,  b u t  t h e  o n l y  a c t i v i t y  n o t e d  was i n  Park Canyon 
(Gian t  Mine) Summit Canyon (Republ ic  Resources % r i t e )  and  r e c e n t  roadwork a t  
Ophir . 
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LOCATION 

The Tybo d i s t r i c t  i n c l u d e s  t h e  e n t i r e  s o u t h e r n  Hot Creek Range i n  e a s t e r n  Nye 
County and  e x t e n d s  from Warm S p r i n g s  on t h e  s o u t h  to Hot Creek Canyon on t h e  
nor th .  The mines are l o c a t e d  i n  f o u r  wide ly  s e p a r a t e d  areas a l o n g  t h e  range  
that, e a r l y  i n  t h e  area's h i s t o r y ,  were c o n s i d e r e d  se,mrate d i s t r i c t s .  The 
Hot Creek s e c t i o n  o f  t h e  d i s t r i c t  is l o c a t e d  on b o t h  s i d e s  o f  Hot Creek Canyon 
i n  t h e  v i c i n i t y  o f  Page Spr ings .  To t h e  s o u t h ,  a s t r i n g  o f  mines and  
p r o s p e c t s  e x t e n d s  froin Mountain V i e w  Canyon s o u t h  through t h e  head o f  Old 
Dominion Canyon and on s o u t h  t o  Keystone C a n y ~ n ,  a d i s t a n c e  o f  a b o u t  f o u r  
miles. To t h e  s o u t h  a n o t h e r  f i v e  miles are l o c a t e d  t h e  mines a t  Tybo i t s e l f  
i n  Tybo Canyon. The f o u r t h  area is i n  t h e  v i c i n i t y  o f  M & M Canyon, n o r t h  o f  
Milk S p r i n g  on khe s o u t h  end o f  t h e  range.  

HISTORY 

Thompson and  West (1881) descr i 'be  f o u r  se,mrate mining d i s t r i c t s  w i t h i n  what 
is now known as t h e  Tybo d i s t r i c t .  The Hot Creek district! o r g a n i z e d  i n  1866, 
covered mines from Hot Creek s o u t h  t o  Old Dominion'Canyon. The Ernpire 
d i s t r i c t ,  d i s c o v e r e d  i n  1866, extended from Old Caninion s o u t h  t o  t h e  town o f  
Tybo. Tybo d i s t r i c t ,  o r g a n i z e d  i n  1870, t o o k  i n  t h e  s o u t h e a s t  ,portion o f  t h e  
o l d e r  Empire d i s t r i c t ,  Xi lk  S p r i n g  d i s t r i c t ,  a d j o i n i n g  Ty'w on t h e  s o u t h ,  w a s  
organized i n  1867. Stamp m i l l s  were c o n s t r ~ l c t e d  a t  Hot Creek i n  1867 and  
mining c o n t i n u e d  t h e r e  u n t i l  1868 and  t h e n  d e c l i n e d .  A s h o r t  &period o f  mining 
about  1880 produced a ' m u t  $ 1  m i l l i o n  i n  o r e  (Kleinhampl and Ziony, 1984) .  
Mining h a s  been i n t e n n i t t e n t  i n  t h i s  ,part o f  t h e  d i s t r i c t  and p r o d u c t i o n  has  
been v e r y  small s i n c e  t h e  end of t h e  1830 a c t i v i t y .  

Tybo p r o p e r  was d i s c o v e r e d  i n  e i t h e r  1869 or 1870, t h e  f i r s t  smelter t h e r e  was 
e r e c t e d  i n  1874, and ,  by 1877, Tybo was t h e  second l a r g e s t  p roducer  o f  l e a d  
(nex t  t o  Eureka, Nevada) i n  t h e  Uni ted States (Kleinhampl and Ziony, 1984) .  
The mine f a i l e d  i n  1879 due t o  s m e l t i n g  d i f f i c u l t i e s ,  and o,perations ceased .  
I n t e r m i t t e n t  mining con t inued  u n t i l  1888 o r  1891 and a t t e m p t s  were made t o  
r e a c t i v a t e  t h e  d i s t r i c t  i n  t h e  e a r l y  1 9 0 0 ' s r  1918-1920, and 1925. I n  1929, a 
f l o t a t i o n  m i l l  and s u l f i d e  smelter were b u i l t  and  t h e  camp o,oerated f o r  t h e  
nex t  e i g h t  y e a r s .  A f t e r  t h e  m i l l  c l o s e d  i n  1937, small-scale l e a s i n g  
o,oerations c o n t i n u e d  a t  Tybo u n t i l  a b o u t  1944. Attempts t o  reopen Tybo were 
made i n  t h e  e a r l y  1 9 6 0 ' s  and i n  t h e  1970 ' s .  T o t a l  p roduc t ion  o f  t h e  Tybo 
district is a b o u t  $10 m i l l i o n l  1867-1966. 

S i l v e r  King Mines o f  Ely ,  Nevada, have been working a t  Tybo Eor t h e  p a s t  
s e v e r a l  y e a r s .  They have b rought  electric power i n t o  t h e  o l d  camp, and  are 
conducting bo th  underground and  s u r f a c e  e x p l o r a t i o n .  

P resen t  a c t i v i t y  
o f  claim s t a k i n g  
i n  t h e  s o u t h  end 
mine, 

i n  t h e  Tybo d i s t r i c t ,  o u t s i d e  o f  t h e  Tybo mine area, c o n s i s t s  
and d r i l l i n g  i n  t h e  area o f  t h e  Break and M & M mercury mines 
o f  t h e  d i s t r i c t  and  o,oerations a t  t h e  Warm S p r i n g s  t u r q u o i s e  

Within t h e  l a s t  few y e a r s ,  d r i l l i n g  and  mining o f  copper  s u l f i d e - b e a r i n g  s k a r n  
ore was done a t  t h e  Keystone Mine, Keystone Canyon. A l a r g e  tonnage of what 
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a p p e a r s  t o  be f a i r  g r a d e  copper  o r e  h a s  been mined a n d  p l a c e d  on a l e a c h  pad 
a t  t h e  mouth of t h e  canyon. The pur,oose o f  t h i s  v e n t u r e  is n o t  e n t i r e l y  clear 
s i n c e  cop,per s u l f i d e  o r e  is n o t  r e a d i l y  t r e a t a b l e  b y  l e a c h i n g .  

GEOLOGIC SETTING 

The geology of  t h e  Tybo d i s t r i c t  is w e l l  d e s c r i b e d  i n  re,oorts  by Ferguson 
(1933) and Kleinhampl and Ziony (1984) .  These r e f e r e n c e s  s h o u l d  be c o n s u l t e d  
f o r  d e t a i l s  on t h e  areal geology.  The fo l lowing  d e s c r i p t i o n  is a b s t r a c t e d  
from Kleinhampl and Ziony (1984) .  

A t h i c k  sequence o f  P a l e o z o i c  sed imenta ry  r o c k s  is exposed a l o n g  t h e  east 
f l a n k  o f  t h e  Hot Creek Range which i n c l u d e s  t h e  Tybo d i s t r i c t .  These rocks r  
which h o s t  t h e  main s i l v e r - b e a r i n g  o r e s  o f  t h e  d i s t r i c t ,  are unconformably 
o v e r l a i n  by T e r t i a r y  v o l c a n i c  r o c k s  on t h e  wes t  and  on  t h e  sou th .  Carbonate 
rocks  r e p r e s e n t i n g  a lmos t  t h e  e n t i r e  P a l e o z o i c  s e c t i o n  from Middle Cambrian t o  
Pennian are p r e s e n t  i n  t h e  Tybo d i s t r i c t .  These c a r b o n a t e  r o c k s ,  c o n s i s t i n g .  
of a b o u t  85% l imes tone  and 1 5 %  dolcini te  make up a b o u t  t h r e e - q u a r t e r s  o f  t h e  
s e c t i o n ;  s h a l e ,  a r g i l l i t e ,  and  some q u a r t z i t e  make u p  t h e  remainder .  

T e r t i a r y  v o l c a n i c  and sed imenta ry  r o c k s  l i e  unconformably on t h e  deformed and 
t i l t e d  Pa leozo ic  s t r a t a .  The o l d e s t  T e r t i a r y  r o c k s  are Eocene o r  Oligocene 
l a v a s  and welded t u f f s ,  and t h e  youngest  are Pliocene t u f f s  and welded t u f f s .  
The r h y o d a c i t e  d i k e s  ( q u a r t z  l a t i t e  d i k e s  o f  Ferguson, 1 9 3 3 ) ,  t h a t  h o s t  t h e  
s i l v e r - l e a d  d e p o s i t s ,  are Miocene o r  Ol igocene.  

The P a l e s z o i c  Seds i n  t h e  n o r t 5 e r n  p a r t  o f  t h e  d i s t r i c t  were f o l d e d  i n t o  a 
broad,  nor th- t rending a r c h  t h a t  b r e a k s  up i n t o  a series o f  s m a l l e r ,  t i g h t e r  
f o l d s  i n  t h e  v i c i n i t y  o f  t h e  Tybo Mine. Ferguson (1933)  r e l a t e d  
nor th- t rending f o l d s  a t  Tybo to t h e  major 2 G f a u l t ,  t h e  l o c u s  o f  t h e  rnajor 
s i l v e r - l e a d  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 .  

ORE DEPOSITS 

Ferguson (1933) descri 'bed i n  d e t a i l  t h e  de,oosits  a t  t h e  Tybo Mine. Kleinhampl 
and Ziony (1984) a b s t r a c t e d  Ferguson ' s  wark and added i n f o n m t i o n  on o t h e r  
occur rences  i n  t h e  d i s t r i c t .  These r e f e r e n c e s  s h o u l d  be c o n s u l t e d  f o r  d e t a i l s  
on t h e  d e , p s i t s ;  t h e  fo l lowing  s m r y  is t a k e n  from them. 

A t  Tybo proper ,  s i l v e r  w i t h  some g o l d  o c c u r s  i n  a n  a r g e n t i f e r o u s  lead-zinc  
s u l f i d e  ore t h a t  forms t a b u l a r  v e i n l i k e  b o d i e s  a l o n g  f a u l t s .  The o r e  r e p l a c e s  
q u a r t z  lati te d i k e s  to a l a r g e  e x t e n t  and  to a lesser e x t e n t ,  l i m e s t o n e  
(Ferguson, 1933).  S i l v e r  w i t h  t e t r a h e d r i t e  and  no g o l d  o c c u r s  i n  t h e  Keystone 
area, n o r t h  o f  Tybo. 

A t  t h e  Tybo Mine, n e a r l y  a l l  o f  t h e  o r e  was mined from orebcdies formed a l o n g  
t h e  nor th-south  t r e n d i n g  2 G f a u l t .  Oxidized o r e s  ex tended  to t h e  300 l e v e l  

\___ 
and were mined e a r l y  i n  t h e  h i s t o r y  o f  t h e  mine. T h e r e a f t e r ,  s u l f i d e s  

i 
c o n s i s t i n g  of p y r i t e ,  s p h a l e r i t e ,  g a l e n a ,  c h a l c o p y r i t e ,  p y r r h o t i t e !  and 
a r s e n o p y r i t e  made up t h e  m i n e r a l i z a t i o n .  Galena and s p h a l e r i t e  were t h e  o n l y  
"ore" minera l s .  The ou tc ropp ing  gossan  zones  o f  t h e s e  d e p o s i t s  are h igh  i n  
manganese ox ides .  

.. 
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A t  t h e  Keystone Mine, a t  t h e  mouth o f  Keystone Canyon, l i t t l e  can be s e e n  o f  
t h e  o r i g i n a l  mine workings a s  a l a r g e  open p i t  has  o b l i t e r a t e d  t h e  s u r f a c e .  
Rocks exposed i n  t h e  p i t  a r e  thin-bedded l imes tones  and  s h a l e s  t h a t  have been 
f r a c t u r e d  and a l t x e d  a t  t h e i r  c o n t a c t  w i t h  a g r a n i t e  i n t r u s i v e  body. 
Rephcement o r e s  i n  a s k a r n  have Eormed a t  t h e  c o n t a c t ;  massive  c h a l c o p y r i t e ,  
b o r n i  te p y r i t e  , s p h a l e r i  te , and  some ga lena  occur  w i t h  e p i d o t e ,  q u a r t z ,  
g a r n i t e ,  and diopsi.de i n  t h e  s k a r n .  

M i n e r a l i z a t i o n  a t  t h e  ~Yountain V i e w  area I s o u t h  o f  Mountain V i e w  Canyon, 
c o n s i s t s  o f  ve ry  f i n e  g r a i n e d  b l a c k  s u l f i d e s ,  p o s s i b l y  t e t r a h e d r i t e ,  i n  a 
s i l i c i f i e d  b r e c c i a  which formed a l o n g  a nor thwest- t rending s h e a r  zone i n  
bleached l imestone.  The o l d  workings  h e r e  are e x t e n s i v e ;  t h e y  o b v i o u s l y  
s u p p l i e d  o r e  f i r s t  t o  t h e  arrastre then  t o  t h e  mill-smelter l o c a t e d  i n  t h e  
canyon below. Th is  area is mentioned by name o n l y  i n  Thompson and West (1881)  
b u t  no in format ion  on its p r o d u c t i o n  o r  time of  o p e r a t i o n  is known. 

To t h e  n o r t h  of ~Yountain View, a t  t h e  e a s t e r n  mouth oE Hot Creek Canyon, 
o,oen-pit mining was i n  e v i d e n c e  a t  t h e  Uncle S m  claim a r e a .  J a s p e r o i d  w i t h  
copper oxides!  p y r i t e ,  and p o s s i b l y  t e t r a h e d r i t e  o c c u r s  h e r e  a l o n g  a 
s i l i c i f i e d  s h e a r  zone i n  l i m e s t o n e .  

A t  t h e  Page Mine, on t h e  w e s t  end  o f  Hot Creek Canyon, ant imony m i n e r a l i z a t i o n  
o c c u r s  i n  s i l i c i f i e d  ,ds a n d  q u a r t z  s t r i n g e r s  i n  a r g i l l i c a l l y  altered 
r h y o l i t e  f lows and t u f f s .  The v e i n  sys tem,  c o n s i s t i n g  o f  ,oarallel v e i n s  
ranging from 1 inch  t o  3 f e 2 t  i n  t h i c k n e s s ,  can be t r a c e d  a l o n g  s t r i k e  f o r  
more than 1000 f e e t .  Bladed s t i b n i t e ,  w i t h  r e d  and ye l low antimony o x i d e s ,  
o c c u r s  i n  t h e  q u a r t z  s t r i n g e r s .  

C h  t h e  s o u t h  end o f  t h e  FIot Creek Range, i n  t h e  M & M Canyon area, mercury 
m i n e r a l i z a t i o n  o c c u r s  i n  h i g h l y  a l t e r e d  T e r t i a r y  welded t u f f .  A t  t h e  M & M 
Mine, o r e b o d i e s  were l o c a l i z e d  a l o n g  and  beneath  an  eas t -wes t  t r e n d i n g  low 
a n g l e  s t r u c t u r e  i n  t h e  b a s a l  ,port ion o f  t h e  t u f f .  Plercury m i n e r a l i z a t i o n  
occur red  as v e i n l e t s  and d i s s e m i n a t i o n s  a l o n g  t h e  s t r u c t u r e s .  About one  m i l e  
s o u t h  o f  t h e  mercury mines i n  M & M Canyon, a n  a r e a  h a s  been r e c e n t l y  s t a k e d  
f o r  p r e c i o u s  metals e x p l o r a t i o n .  Narrow q u a r t z  v e i n s  o c c u r  h e r e  i n  b leached ,  
a r g i l l i c a l l y  a1 t e r e d  r h y o l i t e .  

GEOCHEMICAL RELATIONSHIPS 

Ore samples taken from mines and  pros,oects i n  Hot Creek Canyon (Uncle S a m  
claims and Page Mine a r e a )  c o n t a i n e d  low b u t  anomalous g o l d  v a l u e s .  The Uncle 
S a m  sample con ta ined  high s i l v e r ,  t h e  Page Mines samples  were  v e r y  low i n  
s i l v e r .  A l l  con ta ined  h igh  a r s e n i c  and  antimony and low b a s e  rnetal v a l u e s .  

Samples from Mountain View c o n t a i n e d  no g o l d ,  moderate t o  h i g h  s i l v e r ,  
and o n l y  moderate ly  anomalous a r s e n i c  and antimony. Base metal v a l u e s  were 
low t o  moderate. CXle sample  c o n t a i n e d  low b u t  anomalous cadmium and t i n  
va lues .  

Ore samples taken a l o n g  t h e  l i n e  o f  mines and p r o s p e c t s  e x t e n d i n g  f rom,Old 
Dominion Canyon s o u t h  to Keystone Canyon were g e n e r a l l y  similiar. L i t t l e .  t o  
no g o l d  was found i n  t h e s e  samples ,  s i l v e r  v a l u e s  were g e n e r a l l y  high 
a s s o c i a t e d  w i t h  high a r s e n i c ,  ant imonyr  l e a d ,  and copper .  Zinc  was h i g h  i n  
on ly  t h r e e  samples f r a n  t h i s  area and  h i g h e s t  i n  a sample o f  s k a r n  o r e  ~ T M  
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t h e  Keystone p i t .  S e v e r a l  samples  were moderate ly  t o  h i g h l y  anomalous i n  
cadmium; t h e  h i g h e s t  cadmium v a l u e s  came froin s a m p l e s  i n  two l o c a l i t i e s  i n  Old 
Dominion Canyon. Anomalous t i n  va lues  were r e p o r t e d  i n  s e v e r a l  samples;  t h e  
h i g h e s t  was 200 ppn i n  a s k a r n  sample from Keystone.  

Tybo Mine a r e a  samples were v e r y  s i m i l i a r  t o  t h o s e  f rom t h e  Keystone-Old 
Ihminion a r e a  wi th  t h e  e x c e p t i o n  t h a t  a l l  Tybo samples  c o n t a i n e d  go ld .  Gold 
v a l u e s  ranged from 0.15 ppm to 6.1  ppm w i t h  s i l v e r  v a l u e s  of 7 0  p p  to 1000 
ppm. Arsenic  and antimony v a l u e s  were moderate t o  v e r y  h i g h  i n  t h e s e  samples, 
as were v a l u e s  f o r  l e a d  and  z i n c .  Copper v a l u e s  were o n l y  moderate ly  
anomalous. Cadinium v a l u e s  were ve ry  high i n  a l l  b u t  one  santple from Tybo and  
t i n  v a l u e s  were anomalous i n  a l l  samples. 

Samples frcwn M & M Canyon area on t h e  s o u t h  end  o f  t h e  d i s t r i c t  con ta ined  no 
d e t e c t a b l e  g o l d ,  low s i l v e r ,  and  low t o  moderate a r s e n i c  and  antimony. Copper 
va lues  were low, l e a d  moderate, and z i n c  low. Two samples  from t h e  area o f  
r e c e n t  s t a k i n g  t o  t h e  s o u t h  o f  t h e  mercury mines area c o n t a i n e d  no g o l d  o r  . 
s i l v e r  b u t  were h i g h e r  i n  a r s e n i c  and antimony. Base metal v a l u e s  were low. 
A l l  samples from t h i s  end o f  t h e  d i s t r i c t  were m o d e r a t e l y  h i g h  i n  barium. 
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UNION DISTRICT 

LOCATION 

The Union mining d i s t r i c t  is l o c a t e d  on t h e  w e s t  f l a n k  o f  t h e  s o u t h e r n  
Shoshone Mountains i n  Nye County, i n  Townships 11 a n d  1 2  North, Range 39 E a s t .  

The d i s t r i c t  is g e o g r a p h i c a l l y  s e p a r a t e d  i n t o  two more o r  less d i s t i n c t  
mining c e n t e r s ,  t h e  Ekr l in - lone  area and t h e  G r a n t s v i l l e  area. The d i s t r i c t  
is a c c e s s i b l e  a long  good r m d s  from Nevada Highway 25,  50 miles s o u t h  frorn 
U.S. Highway 50 and 55 m i l e s  from Aust in .  The d i s t r i c t  is , p a r t i a l l y  l o c a t e d  
i n  t h e  Ber l in-Ichthyosaur  S t a t e  Park  and t h e  Toiyabe N a t i o n a l  Forest. 

HISTORY 

The Union d i s t r i c t  was o r g a n i z e d  and t h e  towns o f  Ione and G r a n t s v i l l e  
e s t a b l i s h e d  i n  1863 a f t e r  o r e  was d i s c o v e r e d  by P. A. Haven. I n  1864 Nye 
County was formed f r a n  Esmeralda County, and  Ione  became t h e  f i r s t  coun ty  
seat. The county seat was moved from Ione to Belmont i n  1867 and by 1869 
mining a c t i v i t y  i n  t h e  d i s t r i c t  had begun to d e c l i n e .  The d i s t r i c t  boomed 
b r i e f l y  from 1878-1885, b u t  t h e r e a f t e r  en joyed  o n l y  minor ,periods o f  a c t i v i t y  
up t o  World War 11. B e r l i n  was founded i n  t h e  1 8 9 0 ' s  and  became t h e  s i t e  o f  
mining a c t i v i t y  u n t i l  1909. The t a i l i n g s  were  milled from 1911-1914 and  
product ion i n  t h e  area was s p o r a d i c .  Mercury was d i s c o v e r e d  a t  t h e  
Q u i c k s i l v e r  pro,oerty n e a r  Ione  i n  1907 and  became t h e  c h i e f  commodity from t h e  
d i s t r i c t  up t o  1920, w i t h  o v e r  10 ,000  f l a s k s  produced f o r  t h e  p e r i o d .  
Afterwards t h e  annual  p roduc t ion  u n t i l  1944 was 50 f l a s k s  ( h i l e y  and  Phoenix 
1944).  There were a n a l l  p r o d u c t i c n  f i g u r e s  f o r  f l u o r i t e  i n  t h e  1 9 5 0 ' s  and f o r  
tungsten i n  1960. Nore r e c e n t l y  t h e  S t a n d a r d  S l a g  Company d r i l l e d  t h e  
d i s t r i c t  i n  1971. The d i s t r i c t  h a s  had n e a r l y  c o n t i n u o u s  a c t i v i t y  s i n c e  its 
o r g a n i z a t i o n  producing o v e r  $4 m i l l i o n  (Kleinhampl and  Ziony, 1 9 8 4 ) ,  
p r i n c i p a l l y  from mercury, g o l d  ( l o d e  and  p l a c e r ) ,  and  s i l v e r ,  w i t h  minor 
amounts o f  antiinony, f l u o r i t e  and  t u n g s t e n .  

GEOLCG IC SETTING 

The s o u t h e r n  Shoshone Mountains are a narrow,  n o r t h - n o r t h e a s t  t r e n d i n g  range  
on t h e  wes t  s i d e  o f  t h e  Reese River  Val ley.  S i l b e r l i n g  (1959) s u g g e s t s  t h a t  
t h e  rocks  under ly ing  t h e  Union d i s t r i c t  are a window of  n o r t h - s t r i k i n g ,  
e a s t - d i p p i n g  Permian, T r i a s s i c ,  and  J u r a s s i c  meta-andesi te ,  clastics and  
c a l c a r e o u s  bedded sediments .  Most o f  t h e  work ings  are i n  t h e  T r i a s s i c  Luning 
and G r a n t s v i l l e  Formations. The s e d i m e n t s  are f lanked  by T e r t i a r y  l a v a s  and  
p y r o c l a s t i c s .  Loca l ly  t h e  s e d i m e n t s  are i n t r u d e d  by T e r t i a r y  a p l i t e  and 
r h y o l i t e  ,mrphyry d i k e s  and a g r a n o d i o r i t e  s t o c k  i n t r u d e s  n e a r  Ione.  
Qua te rnary  b l a c k  l a v a s  cap  t h e  v o l c a n i c  sequence.  L o c a l l y  t h e  s e d i m e n t s  are 
i n  t h r u s t  c o n t a c t  and o v e r t u r n e d  t o  t h e  east.  The area was deformed i n  t h e  
e a r l y  Middle J u r a s s i c  p r i o r  to t h e  emplacement o f  t h e  L a t e  Mesozoic o r  e a r l y  
T e r t i a r y  g r a n i t i c  i n t r u s i o n s .  Loca l i zed  f o l d  and t h r u s t  f a u l t s  developed,  
p o s s i b l e  r e l a t e d  to t h e  J u r a s s i c  Nevada orogeny ( S i l b e r l i n g ,  1959) .  East-west  
t r a n s v e r s e  f a u l t s  c u t  t h e  n o r t h - n o r t h e a s t  t r e n d i n g  normal f a u l t s  which s h a p e  
t h e  Shoshone Range. T ing ley  (1971)  s u g g e s t s  t h a t  t h e  sed iments  n o r t h  and 
.south o f  G r a n t s v i l l e  Canyon are f o l d e d  i n t o  a n o r t h  t r e n d i n g ,  s o u t h  plunging .. 
a n t i c l i n e .  
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ORE DEPOSITS 

The mineral occurrences for the d i s t r i c t  a re  as follows: The gold and s i l v e r  
ore lodes occur a s  replacement de,posits i n  brecciated limestone which a r e  
associated w i t h  the n o m l  f au l t  zones , i n  f i ssure  quartz vein de,posi ts , and 
i n  shear seams i n  Tertiary rhyolites (Kral, 1951; Kleinharnpl and Ziony, 1984). 
Ore minerals include argentiferous galena, sphaler i te ,  pyrite,  and 

tetrahedrite,  The tungsten minerals a re  located in the contact metamorphic 
zone associated w i t h  the intrusions. The antirnony ore f i l l s  f issure veins in  
the north trending, steeply dipping fractured f a u l t  zone i n  the Luning 
Formation. Associated w i t h  the s t ibn i t e  is pyri te ,  copper carbonates, s i l v e r  
and selenium (Kleinhampl and Ziony, 1984). Copper ore  (sulf ide and carbonate) 
was mined from east-west shear zones i n  Triassic metasediments (Kral, 1951). 
Cinnabar de,msits are found a t  shallow depth in  the Triassic c l a s t i c s  
following fractures,  near gouge zones, a s  painty films on fracture surfaces,  
and locally a s  replacement and dissernina ted de,posi ts. Cinnabar is a l s o  found 
i n  Tertiary agglomerates, and i n  rhyol i t ic  and andesi t ic  tuf fs  (Kral, 1951). 
The f luor i te  ore is scattered throughout the d i s t r i c t  and is associated with 
the north- and west-trending fau l t  zones. The ore occurs a s  small i r regular  
masses i n  replacement bodies i n  s i l i c i f i e d  zones adjacent to  the fau l t s .  The 
1971 d r i l l i ng  by Standard Slag indicated a shallow ore deposit w i t h  reserves 
of over 400,000 tons of 18.5% CaF2 a t  shallow depth (Papke, 1979). 

Union Carbide Cor,poration held pro,prty i n  the Grantsville ,mrt of the 
d i s t r i c t  for  several years, and explored the s i l v e r ,  base metal, and tungsten 
,potential. of the area. They developed a small tonnage of s i lve r  ore z t  the 
old Grantsville Mine, but the reserves and grade were too low to continue with 
deve10,ment. 

During the f ie ld  examination of the d i s t r i c t  (1981), work was i n  progress a t  
the Mercury Mining Company Mine, where the previously undergroung o,peration 
was being converted to an open p i t .  A m i l l  was nearing completion and i t  
appeared that  it would soon !x in  o,peration. 
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WILLOW CREEK DISTRICT 

LOCATION 

The l a r g e s t  ,mr t ion  o f  t h e  Willow Creek d i s t r i c t  is w i t h i n  t h e  Tonopah 
Resource Area b u t  t h e  s o u t h e r n  f o o t h i l l s  o f  t h e  Quinn Canyon Range l ie  w i t h i n  
Lincoln  County and are w i t h i n  t h e  C a l i e n t e  Resource Area. For t h e  purposes  o f  
t h i s  s t u d y ,  however, w e  have i n c l u d e d  most o f  t h e  Quinn Canyon f l u o r i t e  
d i s t r i c t  w i t h i n  o u r  a r e a  o f  i n t e r e s t .  The area c o v e r e d  i n  reconna i ssance  
f a s h i o n  e x t e n d s  from t h e  v i c i n i t y  o f  S e c t i o n  1, Township 2 North,  Range.54 
E a s t  on t h e  Lincoln-Nye County l i n e  n o r t h e a s t  a l o n g  t h e  Quinn Canyon Range to 
j u s t  n o r t h e a s t  o f  Adaven. A good , a r t i o n  o f  t h i s  a r e a  is w i t h i n  t h e  Humboldt 
Na t iona l  F ~ r e s t .  

HISTORY 

Kral (1951) c r e d i t s  t h e  f i r s t  d i s c o v e r i e s  i n  t h e  Willow Creek d i s t r i c t  t o  
Char les  Sampson and David J e n k i n s  who l o c a t e d  t h e  R u s t l e r  claim east o f  Nyala 
on a n  a r s e n i c a l  g o l d - s i l v e r  d e p o s i t .  Other  small de ,oosi ts  c o n t a i n i n g  g o l d  and 
s i l v e r  were d i scovered  nearby ,  and  s h i p n e n t s  were made from some d u r i n g  t h e  
p e r i o d s  1917-1926, and 1938-1939, and i n  1948. No p r o d u c t i o n  is recorded  b u t  
Kral (1951) estimates metallic p r o d u c t i o n  o f  n o t  o v e r  $lOO1OOO. 

F l u o r i t e  was d i scovered  i n  t h e  n o r t h e a s t  ,part of t h e  d i s t r i c t  i n  1934 and 
o t h e r  d e , w s i t s  -were d i s c o v e r e d  t o  t h e  west n e a r  Quinn Canyon i n  1941 (Papke, 
1979).  F l u o r i t e  d e , p s i c s  i n  t h e  L inco ln  Cbunty ,part of  t l i ~  d i s t r i c t  were n o t  
s t a k e d  u n t i l  1952-1953. While o n l y  a ' m u t  29,5000 t o n s  o f  fluors,par have been 
produced from t h i s  d i s t r i c t ,  i t  c o n t a i n s  t h e  l a r g e s t  c o n c e n t r a t i o n  o f  
f l u o r s p a r  d e p o s i t s  i n  Nevada (Papke,  1979) .  There  h a s  been no a c t i v i t y  
r e l a t e d  t o  f l u o r s p a r  p r o d u c t i o n  i n  t h e  Quinn Canyon area f o r  many y e a r s .  
There was, however, c o n s i d e r a b l e  a c t i v i t y  r e l a t e d  to p r e c i o u s  metal 
e x p l o r a t i o n  t a k i n g  p l a c e  i n  t h e  d i s t r i c t  i n  1984. S e v e r a l  major mining 
companies , inc lud ing  S u p e r i o r  O i l  Caninco American, and  Arnoco Minera l s  had 
l a r g e  claim blocks  w i t h i n  t h e  d i s t r i c t  a t  t h a t  time. 

GEOLOGIC SETTING 

The s o u t h e r n  p a r t  o f  t h e  Quinn Canyon Range c o n s i s t s  rnainly of v o l c a n i c  r o c k s  
through which s e v e r a l  i s o l a t e d  b l o c k s  o f  P a l e o z o i c  c a r b o n a t e  r o c k s  are 
exposed. A r h y o l i t e  p lug  c u t s  t h e  v o l c a n i c  r o c k s  i n  Cottonwood Creek,  
s o u t h e a s t  of Adaven, The c a r b o n a t e  r o c k s  range  i n  a g e  from Cambrian Windfa l l  
Formation through Devonian G u i l m e t t e  Formation. These  r o c k s  are complexly 
f a u l t e d .  The v o l c a n i c  r o c k s  c o n s i s t  mainly  o f  t h i c k  s e c t i o n s  o f  welded ash-  
f low t u f f  and  both  P a l e o z o i c  c a r b o n a t e s  and  t h e  t u f f s  have been c u t  by 
r h y o l i t e  p l u g s  and e a s t - n o r t h e a s t  t r e n d i n g  r h y o l i t e  d i k e s .  The o c c u r r e n c e  o f  
t h i c k  a s h  f lows i n  t h e  dorned c e n t r a l  p a r t  o f  t h e  Quinn Canyon Range and t h e  
occur rence  o f  nunerous r h y o l i t e  p l u g s  and  f lows  on t h e  sou thwes t  and s o u t h  
f l a n k s  a l l  s t r o n g l y  s u g g e s t  t h a t  t h e  range  is, i n  p a r t ,  a resurged  ca ld ron .  
The r o c k s  are i n t e n s e l y  f r a c t u r e d  and f a u l t e d  and  hydrothermal  a l t e r a t i o n  is 
l o c a l l y  i n t e n s e  ( S t a i n s b u r y  and  Kleinhampl, 1969) .  .. 
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ORE DEPOSITS 

The f l u o r i t e  d e p o s i t s  i n  t h i s  d i s t r i c t  are thoroughly  d e s c r i b e d  by Papke 
(1979) and h i s  work should b e  c o n s u l t e d  f o r  d e t a i l s  concern ing  t h e  v a r i o u s  
mines and p rospec t s .  Our r e c o n n a i s s a n c e  work was d e s i g n e d  t o  i n v e s t i g a t e  t h e  
,potent ia l  f o r  metallic 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  and  o u r  d e s c r i p t i o n s  and  
sampling r e f l e c t s  t h i s  emphasis .  

General ly ,  two types  o f  f l u o r i t e  de,oosits are d e s c r i b e d  b y  Papke (1979) t  
de,posits a s s o c i a t e d  wi th  l a r g e  msses of j a s p e r o i d  i n  c a r b o n a t e  rocks ,  and  
d e p o s i t s  a s s o c i a t e d  w i t h  b r e c c i a  zones  i n  altered v o l c a n i c  rocks.  The 
jas,oeroid bod ies  as  w e l l  as t h e  b r e c c i a  zones  and  related f l u o r i t e  de,oosits 
g e n e r a l l y  a r e  a l i g n e d  a l o n g  n o r t h - n o r t h e a s t  d i r e c t i o n s  p a r a l l e l  t o  r h y o l i t e  
d i k e s  which c u t  t h e  o l d e r  r o c k s  i n  t h e  d i s t r i c t .  Rn i m p r e s s i v e  f e a t u r e  o f  t h e  
d i s t r i c t  which is n o t  emphasized i n  t h e  l i t e r a t u r e  is t h e  s i z e  and e x t e n t  o f  
some of  t h e  j a spero id  masses. These, and t h e  r h y o l i t e  d i k e s ,  s t a n d  o u t  i n  
to,oographic r e l i e f  and can  be v i s d a l l y  t r a c e d  f o r  g r e a t  d i s t a n c e  a long  s t r i k e .  
The s t r u c t u r a l  c o n t r o l  f o r  t h e  f l u o r i t e  de,oosits, t h e  j a s p e r o i d - f i l l e d  
s t r u c t u r e s  and t h e  d i k e s  may be r e l a t e d  t o  t h e  r e s u r g e d  c a l d r o n .  The f l u o r i t e  
de,oosits themselves may be j u s t  one m a n i f e s t a t i o n  o f  a much l a r g e r  m i n e r a l i z e d  
s y s  t an .  

GEOCHEMICAL RELATIONSHIPS 

Samples taken i n  t h i s  s t u d y  were  n o t  s , o e c i f i c a l l y  o f  h igh-grade  f l u o r i t e ,  
r a t h e r  t h e y  :?ere taken from s i l i c i f i e d  b r e c c i a s  an? j a s , p r o i d  a t  o r  n e a r  t h e  
f l u o r i t e  occurrences .  Gold was found t o  be p r e s e n t ,  i n  small amounts, i n  1 7  
o f  t h e  22 samples taken i n  t h e  area. Arsenic  and  ant imony v a l u e s  were 
g e n e r a l l y  low, bu t  h igh v a l u e s  were o b t a i n e d  from two knokn p r e c i o u s  metal 
occur rences  on t h e  n o r t h  s i d e  o f  t h e  d i s t r i c t .  The p r e s e n c e  o f  g o l d  i n  
a s s o c i a t i o n  wi th  f l u o r i t e  o c c u r r i n g  a l o n g  major  s t r u c t u r e s  marked w i t h  
j a spero id  and s i l i c i f i c a t i o n  makes t h e  Quinn Canyon area a n  obvious  t a r g e t  f o r  
p r e c i o u s  metal e x p l o r a t i o n .  
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Sample Description 

Sample Number Location 

I I 

_aSe__ I Ouad C U ~ T S A J  - -  I -- Dump r s e l e c t ,  v e i n  q u a r t z ,  s iLi_c_iEied 

Description 

I Sec L -  i 12~- R UEL- I . ~ _ o ~ . , c ~ s . g g ~ n a _ ~ s o o ~ t f i ~ c ~ -  

Du~~,_gr-ab_rhyo5,L&ee p ~ ~ ~ p h y ~ y  -dike,-- 
rounded q t z .  p h e n o c r y s t s ,  d i s s e m .  - - - -  
_Su & t i d e  S2 - 

I 

I U T M  4303180 N 047960 E (Ag?)  c o a t i n g s ,  MnO, Feox.  I -- - 

288 

290 I Quad c a r v e r s  NIJ - 1 -- Dump, s i l e c t ,  b r ~ c c i a ,  q t z .  cemented ,  

31, lr! _C_a_r_v_e_r s- - 2  - -- - 
S ~ C  -23 ___ T 12N R ft2E 

u T 11 -420332P N OkL9_829 - - i 

/ sec -LC-..-.-- T 1 2 ~  --- - 8 4 2 ~  1 nno ,  ~ e o x ,  c e r r u s s i t e .  

291 

292 

I Quad. I - 

Guac Tokyabe -- Peak 7 1 1 2 '  -- 

~ e c  Uns. T 13N R 42E 

U T M  4314620 ~ 0 4 7 5 9 4 0  __E 

293 

Sec T R 

UTM N E 

- Crab,  - - - - dumpfrom - - open c u t .  >li&-key-white 
- v e i n  - G. - - c i n n a b a r  - - l i m o n i t e  i n  v u g s  

( b a r i t e  -- p i t ? )  

auad T o i y a b e  Peak 

~ e c  Uns. T 1 3 N -  R 42.i7?--- 

I I 

298 I Quad. c a r v e r s  HW I - Dump gra-b, m a s s i v e  q t z - e p i d o t e - g a r n e t  

Dump, s e l e c t  m a r b e l i z e d  Is. w h i t e  v e i n  -- 
a u _ r t z  w i t h  s c h e e l i t e .  - 

/ ~ ~ b . f 4 3 b 3 7 7 0  !ioLt7-7&Q.--~ 

Qua6 J&LyakEei!-k- 
Sec J ~ .  1 3 ~  4 2 . ~ -  
UTLI 4313950 N 0477610 i 

I see -23 
1 

s k a r n ,  Fn-gr, p u l v e r e n t  WO? c l o t s  i n  

--- - 

S-e_1,e~td~u.~.w h k e -  - c ~ e L ~ u a r t L z .  w L h !  
c l o t s  f i n e  g r a i n  - s p h a l e r i t e ,  NnO. 

I U T M  4314550 N c&.&&~oE I x.idld.ax..-g~s.san-;Lik-& 

I I 

299 ] Quad c a r v e r s  NW I - Dump, g r a b .  banded ~ a r n e  t - e e i d o  t e -  

Set 1 4  T _3 '3N R -42E- 
UTM - - 4 3 l S U 0 .  N 0 4 8 0 1 5 L E  

Qyroxene t a c t i t e ,  c l o t s  s c h e e l i t e  

a long some f r a c t u r e s .  - 



Sample Description 

425 I ~ u a a  Green m s t e r  Canyon 7 1 / 2  I B r e c c i a  i n  s i l t s t o n e ( ? )  cemen-tcd w i t h  
s t i b n i t e ,  and b a r i t e ,  s t i b i c o n i t e  - - - - - - -- - -- - . -. - -. - 

o r  mud s t o n e ,  b u t t  brown. 

UTM: 

Wh i t e r h v o  l i t_ . ic-~o_rehry-~Il ik-e~~f~eUx__-  -- --A 

s t a i n e d  q u a r t z  e y e .  1 - 5 m  s i l i q i c  - 

m a t r i x ,  f e l d s p a r s  w e a t h e r e d  o u t .  

I Quad: - 

427 

I 

o u a d  Tonopah 7 1 / 2 '  - ~hit_e_-oinediurnm g r a y . , s a . u h r ~ i d L  

3.N ---. s L 2 L .  _~!&rtz -v-e_i n-m~t  e ei a 1- _w i t h d iisSs em-i 12a-t e d 
0478610 1 b l e b s  of  p y r i t e ,  yello-w o x i d e s  c o a t  UTM 4213640 ?I E 

I 

Sec: - T. R : 

UTM: N E 

Quad & & u 2  
~ e c  24 (? )  r 1 1 N  R 48E 

UTM 4291480 N 0 5 4 0 6 3 a ~  

-- .- 

Quad 

I I 

529 / ~ u a d  J e t  Spr- 7 1 1 2 '  I Bedddeedb&e_ 

Jas p.erct.-idg Lbmwnisk-rerieLsr_aiewith 
MnOz(?) s t a i n s .  Whi te  r a d i a t i n g  Uug- 

-- f i l l e d  - m i n e r a l .  -.- 

s u r f ~  ,...A.us.y. quar tz_rna!s-yugs_6_ 
f r a c t u r e s  FeOx s t a i n e d .  

~ e c  1 4  T 13N R 45E 

UTM. 4313220 N 0510420-E 
/ P & S Mine i - 

Sec. T R. 

UTM - N E 

530 
Northumberland D i s t r i c t  

Quad. & . ! . r t h u m b e I l a n d ~ ~ ~  7 1 / 2  ' 
Set U ~ S .  12N 46E T - R -- 
UTM 4305800  N 0515650~ 
A l l  M i n e r a l s  P r o p e r t y  

Northumberland District 



Sample Description 

ocao. Jt. J e f f e r s o n  7  1 / 2 '  

Sec. T R - -  

LLtth_i_c_ q u a r t z ~ ~ ~ ~ h ~ ~ a s ~ . f l o w ~ ~ t u f F ~ ~ ? , ~  
m o d e r a t e l y  wea the red ,  c r y s t a l l i n e  q t z .  

- - -- 
v e i n ,  FeOx s t a i n e d  d r u s y  q u a t z . ,  some - -- - - - -- - - -. --- -- - - . .. . - - - - - - 
s i l i f  i c - a t i o n ,  v e s i c u l a r .  No appa-r-ent_- - -- 

m i n e r a l i z a t i o n .  
L i t h i c  and c r y s t a l  r i c h  a s h  F 1 o w W ~ ~ E E f  ( ? )  - - .- -- - - 

same breccia cemeat.eed-ksf cry still in^ 
- ( f i n e  t o  c o a s r s )  q t z .  L i t h i c s  U P  t o  2cm 

appe_a_r_ ~ _ t o b e d k . a r  ax --siI,il=_i_f Le dLs, - 
FeOx s t a i n e d .  No apDarent  m i n e r a l i z a t i o n .  

auad: Jet S p r i n g  7 1/2: - 
6 Sec: T .  12N R ,  45E 

UTM:  4308550 N O E  501790 

- 
Ouaa .. - - 

UTM N .i 

q t z  v e i n  m a t e r i a l  e u h e d r a l  a z u r i t e .  

m a l a c h i t e  o x i d i z e d  p y r i t e  d i z s e m i n a t e d  - - - - 
g a l e n a ( ? ) ,  gossany  a r e a s .  t e t a h e d r i t e  

>ln s t a i n i n g ,  c r y s t a l l i n e  g a l e n a  material 
o c c u r  c o a t i n g  s u r f a c e ,  f i l l i n g  v u g s ,  - -. - - - . - - - - -- 
and  f i n e l y  d i s s e m i n a t e d  t h r o u g h - o ~ t - p t z  . -- - - - - - .- -- - - . - - - - 

auao mthumber-&>-nd P a s s  7 112  - 
See U n s .  T 1 2 N -  R 46E- 
l j ; ~  4306975 N 0515390 -E 

~ecl.t~&,&ray-sil tLrnuds~aneminar 
FeOx s t a i n e d ,  b r e c c i a t e d ,  cemented  wl -- - -- - - 
b a r i t e .  B a r i t e  a l s o  d i s s e m i n a t e d  

- t h r o u g h o o ! ! ~ 2 _ .  

S i L i c i f i ~ u d s l l ~ d s h a l p f r a c ~ ~ L  
l i m o n i t e  s t a i n e d .  No a p p a r e n t  m i n e r a l -  

i z a t i o n .  -- 

Quad: Jet- 

~ e c :  Uns T :  12N A:  45E 

UTM: 4308900  N QVQZQOE 

Quad N o r t h u m b e r l a n d ~ s s  7  1 / 2  

~ e c  Uns T 13N R 46E 
UTM 4307575 N 0514550-E 

G r e e n i s h  g r a y ,  equigran .u lar  s l i ~ ~ h t l y  
p o r p h r y r i t e  i n t r u s i v e  g r a n o d i o r i t e  q t z  

g&s up t o  1 em., Piinor h o r n b l e n d .  
S f u s c a u i t e  m o s t l y  p l a g .  No a p p a r e n t  

M i n e r a l i z a t i o n .  

L i g h ~ g r a y l r ~ ) ~ g r a ~ d s ~  
h i g h l y  f r a c t u r e d ,  a l m o s t  g h t a r  m a t e r i a l  

FeOx s t a i n e d  c h a l k - l i k e  s u b s t a n c e  f i l l i n  

v e i n s .  No a p p a r e n t  m i n e r a l i z a t i o n  

609 Quad Jet S p r i n g  

, ~ e c  Uns. T 13N R 

UTM. 4310710  N Q.Lu2Q90~ 



Sample Description 
-- 

Sample Number Location Description 

630 

1 .  UTM 4311475 u OA3650 E I 

631 

I Quad I -- 

Quad X Q ~  t h u h e T 1 3 n h 2 a . s ~ ~ -  
Uns 13N 46E See : L _ _  -_ 1 R 

UTM 4312525 - - $1 0515490_--~ 

Quad Toiyabe Peak 7 112 

Sec Uns. T 1 3 N  ir 42E-- 
4312460 UTM -- ~ 0 4 7 0 5 6 0  5 

D r i U  c u t  L i n g s , i x i = g r a y - f r  i a b l e  --- 
mud---t_ong/shale F e ~ s . t a _ i n _ i n g ,  - 

-- - 

Quad Northumberla rd - 

Sec -- T 2-AN- R 46E-- 

Quad W y u D  .- 

Sec. Uns. - : -- 13N- a 42E 

UTM --- N Q ~ Z ~ ~ L E  

Dark  g r a > r , c a r b n n a c e n u ~ r a l c a r e a ~ 1 ~ - ~  
s h a l e  d r i l l  c u t t i n g s .  

Green i sh  g r a y  t o  d a r k  r e d d i s h  brown -. -- . - . - - - 
f i n e  g r - a i n e d .  dense h i g h l y  f r a c t u r e d  -- - 
_uzr k-scith s u l f i d e i n a w s -  an.&.- 
d i s s e m i n a t e d  b r e c c i a ,  s - i d e r i t e ,  b a r i t e  - - -- - - 
some s i l i c i f i c a t i o n ,  FeOx s t a i n e d .  

-$gmrpee-gs-J'$-with a d d i t i o n  of  s p h a l e r i t e  
minor v e i n l e t s .  - - - - - - -- - - - - - - 

(Igad: _Taiyabe Peak 7  I / ?  

Sec: T R 

Quad f l u o r i t e  c r y s t a l s  c o a t i n g s t d r f a r e ~  I - 

Sample composed of_3 rock  t y p e s - ~ i l i c i c  

v o l c a n i c ,  q u a r t z i t e  and w h i t e  q u a r t z  : 
UTM. N E 

Sec: - T: R: I b r e c c i a .  - 

v e i n  m a t e r i a l .  e u h e d r a l  e x i d i z ~ . d  pyr  i c e  
c r y s t a l  and g h o s t s  gossan ,  h i g h l y  f r a c -  

t u r e d  g a l e n a ( ? ) ,  v o l c a n i c  i s  micaceous ,  

UTM: N I 

UTM. N E I s p a c e s ,  FeOx s t a i n s  s l i c k s .  Ga lena  

Quad Toiyabe Peak 7  1 / 2  

Sec T R -- 

Highly  f r a c t u r e d ,  milky w h i t e  q u a r t z  
v e i n  m a t e r i a l  w i t h  s u l f i d e s  i n  f i l l i n g  

I I rock t y e e  c u t  w i t h  micro v e i ~ l e t s  o f  

Quad 

Sec . T R 

UTM N E 

a u u t z .  harite(?) S e p a r a t e d  i n t o  2 sampl~  
A) Quar tz  v e i n  
B) Volcan ic  

p y r i t e .  c h a l c o p y r i t e ,  f l u o r i t e ,  

m a l a c h i t e ,  a z u r i t e ,  g a l e n a  i n  s t r i n t e r s  
and pods.  v o l c a n i c  q u a r t z  b i o t i t e ,  
e q u i g r a n g u i l a r ,  k-spars .  E l a l a c h i t e  

i n f i l l i n g  between o t h e r L c r y s t a l s .  Both 



Sample Description 

l----- I I o x i d e .  I Ouad - - 
- I 

Bled-gray_-limes_tonebrecdarement;ed- 
witkwhite_milky_quartLz_ h e a r i n g  

c r y s  talline-and-m-a~~s.i~ve~gyrit;e, 
y g l l o w i s h  coa t i f ig  oxide .  h e m a t i t e  

778 Quad Toiyabe Peak 7 112 

Sec -Uns. T 1313N. a 4 2 ~ - -  
~ 1 5 0  x04.75760-~ 

I I 

&ad Morey Peak 7 l / 2  - Same as 850 excep t  w/chaIcopy_r-ite 
851 / i e c  5  T 9W R 52-EE 

-- - 
+ Jamesoni te?  ----- 

849 

PxrJ_t_e b e a r i n g  v e i n  m a t e r i a l  w/ -- 
--a s p h a l e r i t e ,  rhodochos i t e  + q t z .  - - 

I 

Sec T R 

U T M  N E 

auad Norey Peak 7 1 / 2 '  

~ e c  5  T 9W a .zLE- 
UTM 4280120 - ~ 0 5 6 4 9 3 0  E 

Norey D i s t r i c t  

850 

Ouad: 

I Ouad: I 

A l t e r e d  t u f f  f q t z  v e i n s  w/bands of  -- 
r h o d o c h o s i t e ,  s p h a l e r i t e  -- f --- s u l f i d e s .  

C l o t s  of Ruby Ag a l s o  p r e s e n t .  

Quad &rey Peak 7 1 / 2  -- 
~ e c  5  T -- 9  W S 51E-- 

- 

Sec T R 

UTM N E 

Quad 

Sec. T. R: 

UTM N E .. 



Sample Description 

U T M :  4 3050 30 0436050 
Brunto Pass 

Cnion 
Ouaa. Parctdise PI.*? h 1 5  . '  

~ e c .  19 T,  13): ,q 38E 
U T Y .  4313800 N 0435725 E 

Cr;ind View 
Elammoth ( ? )  

Quad. 

Dk  rev LS b r e c c i c ~  m c n t c d  -- 
~ / c i n n a b a r  b e a r  i n ~ ,  vuggv ,  c r y ~  t a l l  i n ~  

c a l c i t e  v t ~ x s  fiLlcc1 w / : ~ f l i  r e  ci1.1 l X 2  
m , a t e r i c ~ ! .  

v n t z  f( c r v s t a  

m a t e r i a l  c a r r v i n g  t e t r a h e d r i t e  a l t e r -  

i n g  t o  m a l a c h i t e  & a z u r i t e ,  l i m o n i t e  

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

b a r i t e ( ? )  d t2ndr i t i c  >lnO? s t a i n s ,  
minor  gos san .  

1 UTY: N c 

Quad P a r a d i s e  Peak 1 5 '  

Sec. ?(f T 13?J R _38E_-- 

UT!,!. 4=(31) N 0 4 3 ? 7 7 5  E 

E s t a  Buena. Es ta  Wanda 
Plainmo t h  

&ad. f n n ~  1 5 '  

Sec. 2 L R  -2LLLL- 
UTM: 4309325 N 0452A00 E 

Mercury Ninin;  Corp. EIini 

-- 

s l v e  t o  s u e ~ )  
a t z  v e i n s  c a r r v  f i n e  c r v s t a l l i n e  
b l o b s ,  and d i s s e m i n a t e d  s u l f i d e ,  

FeOx->lnOn s t a i n s  . b r e c c i a  t e d  . m i n o l  
L 

cu m i n e r a l s  c o a t i n g  s u r f a c e s .  
H7 ha1 \- 21 f-pypd F p  - mn-tpfi v p  J-GXL~C 

f r h v n l  i r e ? )  

-line c a l c i t e  c o a t s  

- 

1 lOi LJb i t t p  c r v s t 2 l l i n e  , vuoev o t z  _and - -. . 
m a t e r i a l  w l f r e s h  b o x i d i z e d  s u l f i d e  
cu m i n e r a l  f i l l  vugs .  T e t r a h e d r i t e  

l i m o n i t e  s t a i n e d .  

I Union 
Quad: Tnnp 1 5 ' 
Sec: 15 T: 1 2 3  R: 39E 
UTM: 4310200 n 0451000 E 

S h m c k  Mine 

Sec: 14 T 12N R :  -= 
UTY. 4U.7700 N Qk52000 E 

NV C innaha r  Co , /Shoshons  

F r e U  a l t e r e d  a s h h l l  t u f f  v /  

c i n n a b a r  c o v e r i n g  s u r f a c e ,  some 
pumice f r a g m e n t s ,  FeOs 

s t a i n e d  . 
Q u i c k s i l v e r  H i n e .  Union 

Quad: T n n ~  I 5 ' 
Sec: 1 5  ~ . 1 7 N  R.  % 
UTM: 43Q6650 N 0450600 5 

W l l i r ~  crks- a t z  v e i n / b r  , . e c c  i a  

m a t r r ~ a l ,  c o u n t r v  r x  a l t e r e d  
c o m p l e t e l y  t o  g o s s a n ,  h e a v i l y  Fe?ln 

Nh i tp  c r - l l i n e  c a l c i t e .  v e i n .  

MnOq s t a i n s .  Cossanv p o d s ,  

~ w o w n  b a r i t e .  

1108 

s t a i n e d ,  o x i d i z e d  s u l f i d e s .  

Quad. a 15  ' 
Sec: 15 '  T 1 2 %  R. 39E 

UTM. 43QZ500 N NE 



Sample Description 

Quad: Tonc. 1 i t  
Sec 2  9 r 1 2 3  R 39E 

UTM 430363j  0447510 E 

B e r l i n  >l ine 

Quad: Ione  15 '  

Sec: 3  7: 1 1 N  R :  39E 

UTM: 4299550 11 0450430 E 

G r a n t s v i l l e  Nine?  

\~'h i t e  m a s s i v e  q t z  v e i n / g o u g e  m, i t e r i ; l l ,  

b e a r i n 2  c r v s t a l l  i n e ,  f r e s h  G o x i d i z e d  
p v r i t e  and o t h e r  s u l f i d e s ,  h i q h l y  

f r a c t u r e d ,  FeOx-VnO, s t a i n e d  
L. 

c r v s t n l l i n e  c a l c i t e  v e i n i n g .  
S u l f i d e  b e a r i n g  q t z  v e i n  gouge  c u t t i n y  

f i n e - g r a i n e d  s i l i c e o u s  r x ,  mino r  

c a l c i t e  v e i n s ,  r x  heavy,  d e n s e ,  a l m o s t  

h o r n f e l s i c .  some Is b r e c c i a s .  ~ v r i t e  

I Quad: 

lllf 

P o r p h y r i t i c  a r g i l l i c  v o l c a n i c ,  f r a c t u z e  

f i l l e d  G c o a t e d  w i t h  t u r q u o i s e  vel- 
o n i d e s  and  l i m o n i c e  c o a t  s ~ r v a c e s .  

Union 
Quad: Ione  1 5 '  
Sec, 10 T 1 1 N  R: 39E 

UTM: 4297600 N 0450550 E 

1 

1 I 

Quad: 

o x i d i z e d ,  FeOx s t a i n .  
Suoa rv  q t z  cou.ge m a t e r i a l ,  Fe-S!n-Cu 

s t a i n e d .  h i q h l v  f r a c t u r e d l b r e c c i a t e d ,  

1230 

I UTM: N I 

Quad: Outlaw S p r i n ~ s  7 1 / 2 '  

I UTM: N ( s t r i n g e r s ,  v e i n l e t s  b l u e - g r e e n  t u r -  

1281 

I I quo i s e  . 

Quad: 

Quad: Out law S p r i n g s  SE 7 1 / 2 '  

Sec: T: R : 

Sec: T: R : 

N 

L i m o n i t i c  s t a i n e d  m u d / s i l t s t o n e ,  c h e r t  
g o u g e / f r a c t u r e  m a t e r i a l  c u t l p o d s -  

Y 
q u a r t z  v e i n ,  a r g i l l i c a l l y  a l t e r e d ,  

UTM. 4180000 ( e s t . )  0591500 s u r f a c e  c o a t i n g s  o f  c r y , s t a l l i n e  c i n n a b a r  
OCK C la ims  . and me ta -c innaba r  a l s o  d i s c r e t e  g r a i n s ,  

i n  
pods,  v e i n l e t s ,  c l o t s ,  c r y s t a l l i n e  b a r i t  

l l i n e  vugs ,  g a r o s i t e ( ? ) ,  s e v e r a l  s t a g e s  s i b i c a  f l o o d i n g  abun a n t  d r  s h v i l  Fe-Mn o x i d e  s t a i n e d  r o c k s  h i g h l y  f r a c t u r e d ,  abundant  Gugs, ? l o o k s  Y ~ ~ c ~ y ~ l h ~ t o c ~ ?  



Sample Description 

Granny Goose Well 7 112 '  Ouad 
Unsurv. Sec - 1 ON 36E T -- R -- 

u r w  4289190- N 0415720 E 
Cranny Coose(F?tC) Gold 
F a i r p l a y  D i s t r i c t  

Quad Cranny Goose Well 7 112 '  
Uns urv . Sec - 10N T.  - R 

36E 

UTFA 4289160 11 0415820 

Granny Goose (MC) Gold 
F a i r p l a y  D i s t r i c t  

I Ouad 

B r e c c i o t e d ,  s i l i c i f i 3 d  rhyol_Qe,_ n n t  ivt! -- --- 
s u l f i d e  i n  vugs ,  c o l l o f o r m  a l u n i t e ,  
j a r o s i t e  c o a t i n g  s u r f a c e s ,  i n  p l a c e s  
-- 
r o c k  i s  mass of  w h i t e ,  m i c r o - c r y s t a l l i n e  - 
q u a r t z .  
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 ,  - 
s i l i c i f i e d  f ragments  l a c e d  w i t h  - 
s i l i c a  v e i n l e r s ,  j a r o s i t e  , Feox, 

a l u n i t e .  -- 

I U T M :  W E 

I 
Quad I 

I I 

I Ouad: I 

Quad 

Sec: T: R : 

UTM: N E 

--- 

I I 

Quad: 

Sec: T : R ' 

U T M :  N E 

I I 

Ouad- I 

See: T: R. 

UTM. N E 



Sample Description 

Quad Quinn  Canvon Kcinge - --- 1 : 100,000 --- -. - - - - - 
3 4 Sec 3 X 55E 7 R 
4213300 Oh09000 5 U T M  'I 
Xyco Nine 

Quinn  Canyon D i s t r i c t  

Quad Quinn  Canyon Range -- 1: 1 0 0 , 0 0 0  

Set 
SN 1 / 4  34 33 

T 5 5E R 

Chipped  from v e i n  150'  i n t o  u p a e r  
a d i t - f l u o r i t e  is  s m a l l  c r v s t n l s  5 

vuggy -mGsses _ w i ~ t - . ~ ~ c j _ r _ t  z .- -Tti_e . - 
c o r i n t r v  rock  is n n a r t z  l a t i t t l .  

From minor  p r o s p e c t - b r e c c i a t e d  Fe- - - - - - 
s t a i n e d  q u a r t z  v e i n  i n  q u a r t z  - 

T 42136000 0607800 N l a t i t e .  I - -  - 
P r e c i o u s  4le t a l  P r o s p e c t  ( ? )  

I I - 
Quinn  Canyon D i s  t r i c  t 

Quad Qu inn  Canvon R a n ~ e  1: 10OLQ0Q_ 

Sec NW 1 / 4  29 - 2 N 56E 

UTM. 4207300 1 0614200 E 
Blue Bell P r o s p e c t  -- 
Quinn Canyon D i s t r i c t  

Quad Qu inn  Canyon Range 1: 100 ,000  - 
Sec N!J1/2 29 2N 56E 
L;TL! 4207500 N 0613600 - 

Shannon Queen P r o s p e c t  

Quinn  Canyon D i s t r i c t  

Quad Quinn  Canyon Bnnge 1 : 1M_,m-L 
set, NW 1 / 4  30 T 2N ;I 56E 
U T M  4207300 -- 0612600 E -- 

Emerald P r o s p e c t  -- 
Q u i n n  Canyon D i s t r i c t  

Quad. Quinn Canyon Range 1 : 100 ,000  

Sec NW 11'4 30 2N 56E R -- 
U T M  4207400 N E 0614400 

.Near Blue  B e l l  P r o s p e c t  
~ u K n  Canyon D i s t r i c t  

Bench exposed  E-W v e i n  o f  purr>l.ge -- .. 

a r e e n  f l u o r i t e  which i s  b r e c c i a t e d  

1774 

1775 

and  s i l i c i f i e d  i n  a vueev a u a r t z .  

Quad Quinn Canyon Range 1 : 100 ,000  - 

set S W 1 / 4 1 8  T 2 N  R -- 56E 

U T M  4207400 N 0614400 
Sunbeam P r o s p e c t  

Quinn Canyon D i s t r i c t  
Quinn Canyon Range 1: 100 ,000  

Sec NE 1 / 4  1 6  3N R ___- 56E 

U T M  4220700 N 0615700 E 
Horseshoe  ?.fine 

Sample i s  from o u t c r o p  of  F e - o x i d e  - - 
s t a i n e d / b r e c c i a t e d  and s i l i c i f i e d  

g r e e n i s h  w h i t e  f l u o r i t e .  

F l u o r i t e  v e i n  m a t e r i a l  i n  p rospec t -  - 
p i t s ,  lowgrade-mixed w i t h  i r o n ,  

manganese vuggy q u a r t z  a r e  c o a r s e  

g r e e n  c r y s t a l s  of  f l u o r s p a r .  

- ---- 
Vein  e;<posed i n  rgad -cu t  300  f t .  e a s t  --  
of  B l u e  Be1.i-?rospect-the N o r t h  

s t r i k i n g  v e i n  is  a h i g h l y  s i l i c i f i e d  

b r e c c i a  i n  q u a r t z  l a t i t e .  

P r o s p e c t  - p i t s  had low-grade f l u o r i t e  

i n  a vuggy,  - b r e c c i a t e d  and  
s i l i c i f i e d  v o l c a n i c .  

Chipped  sample from So. o p e n - p i t  , 

i r r e g u l a r  shaped  r e p l a c e m e n t  body -. o f  
f l u o r i t e  mixed w i t h  q u a r t z  i n  a 

l i m e s t o n e .  Some c a l c i t e  a n d  vuggy 

I Quinn Canyon D i s t r i c t  I open-spaced  b r e c c i a .  

1776 1 Quad: Quinn C'inyon R,lnge 1 : 1 0 0 , 0 0 0  1 N o r t h e r n  o p e n - p i t ,  - f l u o r i t e  is 

set: NE 114 16 T 3N 56E 

UTM. 4220600 N 0615800 E 
Horseshoe  Mine 
Quinn Canyon D i s t r i c t  

a r e p l a c e m e n t  body i n  limes t o n e  
w i t h  c a l c i t e .  Some o r e  is b l a c k  ,. 
and gray o r e  c a l l e d  " c o o n t a i l "  
f l u o r i t e .  . 



Sample Description 

Sample Number 

4220800 UTL! - - - . - - . - - . - -... . - - -- . . - - -- - - . - -- - 
Northern  Horseshoe  P r o s p e c t  maker o f  N E  t r e n d i n g  j a s p e r o i d s .  -- .- -- -. . - - -- 
Quinn Canyon D i s t r i c t  

Locat~on 

Quad Quinn  Canvon R<?nge 1: L00,000 
Sec 10 3N 56E R 

U T M  4223600 P i  - 0616600 E 

Spar  Nine 
Qu inn  Canyon F i s t r i c t  

Description 

Quad Quinn Canvon R a x e  1: 100 ,000  

Sec SW 114 1 0  3N T -- R 
56E 

U T M  4221400 8 0616300 
Big J i m  P r o s p e c t  

Qu inn  Canvon D i s t r i c t  

Quad Quinn  Canyon Xnnge 1 :100 ,000 

Sec N W 1 / 4 2  - 3N 
- 1  - 3  

56E -- 

U T M  4223200 0618000-i 
Mammoth P r o s p e c t  
Qu inn  Canyon D ~ S  t r i c  t 

Quinn Canyon Range 1 : 100 ,000  

S ~ C  NIJ 114  9 T 3?J R -- 5 7E 

UTLI .  4 2 2 2 5 0 0  PJ 0625500 E 

Bonanza C l a i m s  -. - - 

F l u o r i t e  v e i n  (pod)  is  a l o n g  a N25E - - - -- -- 
s t r u c t u r e  which h a s  been  b u l l d o z e d -  -- ---- 
f l u o r i t e  is mass ive  banded p u r p l e  and 
- - --- 

g r a y l c o u n t r y  rock  i s  v e r y  b l e a c h e d  

d o l o m i t e .  
From a  s m a l l  a d i t  i n  s i d e  o f  -- - 
j a s p e r o i d l a  body o f  f l u o r i t e  wh ich  

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

S e v e r a l  p i t s - t r e n c h s  e x p o s e  f l u o r i t e  -- -- 
a s  a m a t r i x  w i t h  l i m e s t o n e  and  

j a s p e r o i d  as b r e c c i a  f r a g m e n t s .  

Chipped  from o u t c r o p s  and  do-zer- 
c u t s .  S i l i c i f i e d  b r e c c i a  -- - 
and  i a s ~ e r o l d .  

~ e c  NIJ 114  1 0  T 323 R 57E 

lJTM 4222000 0625500 

L i b e r t y  B e l l  Claims 
Qu inn  Canyon  is t r i c t  

1782 
s i l i c i f i e d  b r e c c i a  and  j a s p e r o i d s .  

Quad.  inn Canyon Ranee 1: 1 C o s ~ a n - l i k e  iron-staJ_ned i n  l i m e s t o n e  
set N E 1 / 4 9  T 4?J From dump s u l f i d e s  of  Pb/Zn Ag(? )  

Qu inn  Canyon D i s t r i c t  
Quad Quinn Canyon Range 1 :100 ,000  

4 ,  4230700 N E 0621380 
P a t h f i n d e r  Min ing  & E x p l o r a t i o n  

Chip  s amples  from o u t c r o p s  o f  -- 

I Qu inn  Canyon D i s t r i c t  I 
1784 

I Quad. I - - 

1 U T M  4229400 N 0611600 E 

1 U T M .  N I - 

aUad. Quinn  Canyon Range 1: 100,000 

~ e c  N I J 1 / 4 1 8  T 4N R 56E 

Hangen C l a i m s  ( ? )  
Quinn  Canyon iDi s  trict 

G o s s a n - l i k e  v e i n s  i n  g r a n o d i o r i t e  
and  l i m e s t o n e  p y r i t e ,  s p h a l e r i t e ,  

Ag(? )  

- - 



Sample Description 

Sample Number 

,,, 421400 0599500 - -  
Rtd B lu f f  C la ims  

Description 

a m y g d a l e l q u a r t z  l a t i t c  t u f f .  - - - -- - - -- - - - - 

u:u -4359600 *I 04283Q0.--~ -- veins -were  p a l e  g r e e n  aggt-egGt-es 

Qu inn  Canyon D i s t r i c t  

Rainbow Nine - 
( Ju inn  Canyon D i s t r i c t  

auad Quinn  Canyon Range 1 : 100 ,000 

Sec SiJ 114  1 7 2N R 54E 
uru 4213000 I Oh00700 E 

Rainbow Cla ims  - 
Quinn  Canyon D i s t r i c t  

Quad A u i n n  Canyon Ran pe 1 : 100 ,000  

Set Nld 115 1 2?i a 54E 

UTM 41213100 0600500 
Bruno P r o s p e c t  

Quinn  Canyon D i s t r i c t  
auad A u i n n  Canvon Range 1: 100 ,000  

2U 54E set NIJ114 2  T R - 

con ta in& i n  a vuggy q u a r t z  b r e c c i a  

as w h i t e / l i g h t  g r e e n  c r y s t a l s .  

- tee-nding N2~OE-alona a  b u l l d o z e d  -_ 

f a u l t  s t r u c t u r e .  
-- V e r t i c a l  --- - v e i n  b e a r i n g ,  N l j W  was 

s t o p e d  20 '  deep  x 35 '  l o n g .  The  
1 ' - 3 '  v e i n  is i n  q u a r t z  l a t i t e  t u f f  
a l o n g  a  f a u l t  s t r u c t u r e .  The  m a s s i v e  

f l u o r s p a r  is  w h i t e  t o  g r e e n .  

- S h a l l o w  -- -- s h d f t  i n  d a r k  r e d d i s h  brown 
v o l c a n i c  b r e c c i a .  Grey and  g r e e n  --- - 
f l u o r s p a r  i n  pod shaped  o r e b o d y  t h a t  

t r e n d s  N25E. 

SIinor p r o s p e c t  p i t s  a l o n g  N80E 

f a u l t  s t r u c t u r e ,  f l u o r s p a r  i s  

a 

1 Ouad I 

U T ~ !  4213'300 I - 0608000 E 
Nyco ?line 

Qu inn  Canyon D i s t r i c t  

Sec: T: 8. -- 

UTM: 11 E 

, 

gouge ,  i r o n  s t a i n i n g ,  b r e c c i a ~ e d  

vuggy f l u o r s p a r  . 

I L 

Quad 

-- 
Quinn  Canyon Range 1: 100 ,000  

34 r 3 N  Sec R S 5 E -  

I 

I ~ e c  T R I 

Chipped f rom f o o t w a l l  v e i n  5 0 '  
i n t o  l o w e r  a d i t .  Vein  i n c l u d e s  

-- 

UTM N - I 

I Quad - I 
Sec: T ,  R .  

UTM: N E 

Quad 

Sec T R 

UTM. N E 



~ u a t l  _Arc_ Dam?_ 7b.I - _ - - - -  -- 

sac __UnsurvyeA_ T _I IN p 42E _ 

urw __43_0_0280 _ -- 11 0476720_~ 

Sample Description 

A 4  Min3-- -_ ----_ 

Twin River District 

S a m p l e  Number 

1 1  
Q u a d :  A rc  D_om~ 2 z 
Sec -'Jn-%u.~.v~tt-J_ r --?_-i-tL-. R 4_2E-. 
U T M . - -420_$127-0 ?i 0_.4.776_7_1-Q-~ 

Lccat~on 

Selec ted _from--$.urn~, s-ilca r i c k  
vein material bleached whitg-_wOith 
pyrite, calcitg,-Cu-. sulfiks -,_-- 
Ag , Au ( ? )  . ._f rom-upper-a3i t_,-Si 
bandine. cockade structures 

D e s c r ~ p t ~ o n  

201 4 

201 5 

Selec t.ed _from-d-umps -,-- xein -materia 
Pyrite, calcite and unidentified 

- A--?_ Mint-- -- _ -- - 

Twin River District 
Q u a d  -A-cc-D ~_72_-- I I 

SPC 2 n s u r v  .LU-N_- P --42E- 
UT w AQPPL9_OOO- r i  0_4r,2520 0-E 

A-I Mine - -- - -- - - - - - - - 
Twin River Distrcit 

~ ~ a u  _BL~cDom_il_Z .- -__-- 

S e 1 e c .t e 3- f L ~ m _ l a r g ~ r _ ; r c  ant y.-.R;Fha b 
1 a r ge __ &&i t , .-s iLLi-ca~iic_h- v g i n -  

material, hlezl_che~hiLe-, ,rniner_. 
unidentifiel- sulfides an3 possibl - .  

old/silver mineraliazation 
Ve i-n _ma_t e r _ i _ a I . f _ r a m - m i U ~ L ~ _ ~ f -  

Unsurv. Sec _- -. - - 1 --____;i 1lN 42E 1 A-I - Mine - - Visable sulfides in 
ein material and breccia UTM: -....4301.g02 n %2_6_500~ 1 q.!-V! . . . . . . . . . . . . - - . ~ - . - . -~ .A~~- - -~ - - -  

A-I Mine - _-- Millsite . .- . I [ _.....-___...--..--.___I__-___- _- 

Unsurv. 11N 2 42E Sec T 

U T V  428994O -- N 0-4Ei1285-_ E 

Monitor Rescue Mine ( ? )  - . -- - -- - - - ---- - - - -- -- - - - 

201 6 -- 

Jett District - 

Q u a d  &ffer~~nzi$J--- - 

Set 
Unsurv. ION 9 T -- 44E 

Twin River District I 
-- I _--I 

l 1 
Q u a d  LaLv_ss- ~72.- _- rselectej. . . .- -- - - from - prospect - - -- pit .qtz 

UTM 4284860 N 0501 &5-_E 
Prussian-Mine - 

Jefferson Canyon District 
Q u a d  Jefferson 7 8 '  --- 
set _ _ I L E E ~ x L -  r I O N  Q L4E 
UTM __5,284655____---_. N CT5=680_-~ 

Jefferson Mine 
Jefferson Canvon District 

vein -. - - material - - - - - . - from a exposed - iron 
stained vein. 

S_g-l-e-ct-eA__fr~m 3ump near shaft.. 
msnganse rich vein material with 
minor pyzite and unidentified 
sLLv3 r2-uL f ids2 - -  

SaLe c t eedd-E_r om.-d_wnps ,., hgdxaLhzrmal 
br-e_cCc La, manensericha wserA,. 
galena, - - -- - - - - minor - pyrite.zssible -- -- 

ag2ntJte _ad-or hessi-tg 

U T M  4284500 -~0502025-~ 
Sierra Neva,da Mine 

201 9 

o3.i-rjL ~?s_L--.s_~5.??r-sulfi_cf.i:s_ LCUOXL 
Rhodenite..large north facing adi 

" 

Quad -J e f f e rson_L-- 4. I 

sec U~ZU.~V- - T ION R 4 

set Unsurv. T J Q N - R  -44E 
UTM 4284685 , 0502075 E 

Sierra Nevada Mine 
Jeffarson Canyon District 

Se1e c ttelf~mBdumpsA.m.angane s e - 
rich quartz veins with minor Fe- _ _ - _ _ _ _ - -  

2020 
rich vein material with hritz, 
chalco~yrite, silv?~ su&f ides ----- 
from lar-ge lower adit - * 

Jefferson Canyon District 
Ouad Jefferson 74 - Se2-e~tcd-f r . ~ u m . n s . . r n a n g ~  - 



a " ~ !  J-eff e l  son 7 k '  _ - -_ 

S ~ C  _ Unsur .  i . _ I O N _  ;1 --44E-- 
uru  -42~35020 - -__ u 05_0-1__95!5 E 

Unnargerl - -w_orkings _- _ _ _ -  

Sample Description 

Chipped  from vein_-in a d i t ,  . o ld -  
w o r k i n g s  -- - a l o n g  - - - - SW - -. f a c i n g  - - - canyon  - -- 

i n  t u f f .  . c o n s i s t i n g  - - - - .  - - of  -- m-angan9-se- 
r i c h  s i l v e r  o r e .  

- - - - - - - -- - - - - --- - -- 

Sample Number 

Unsurv.  - ION Sec , 1 _ -- 44E .. -. .- 

4285640 U T b l :  $1 5) 50 1_95.5.._.~ 
~ ~ S Z E ~ - - P _ E ~ - P ~  r t y_ -... PS 0-s_~ .-d!?.. 
J e f f e r s o n  Canyon D i s t r i c t  

Cuad: JF?f_fle-r~o~..~&.~--.-.-----. 
sec. __~.~-Lu.EL, T -1QK 2 - 44E ... 

0502220 : UTM. k=00 N 

U n i d e n t i f i e d  A d i t s  ~. - 

J e f  f e r s o n  Canyon- D i s t r i c t -  
L I Cuab :  -L?f .f er.s.m.--?.a - 

set: Unsurv ..-- r J.QK .. a - .44E 
TM : w s ~ e  ?I o502300 _ . E 

__-.Sllv ersh-i-5.L:4(?L - 

J e f f e r s o n  Canyon D i s t r i c t  
auza: ~ ~ - s ~ - 7 - ~  
set: Unsurv ,--- T - -9N 3 &E- 

42771 00 UTM: N 05P1_9-0_0_..~ 
Van Ness 
B a r c e l o n a  D i s t r i c t  

Quad: _Jefferso..~1-~;?1..-. 
W4 6 Sec: _ _ _  i. -%!L R -4.IEl.- 

UTM: 4 2 7 7 6 8 0 .  $1 QLOX-~.Q_E 
w a ~ ~ ~ n P s ~ i _ s ~ e c t _ _  
B a r c a l o n a  D i s t r i c t  

1 1  Quad: J z f f e r s o n  --p---...-.p 

Sec: W k 6  : K . .  R - 5 E L  
UTM: 4277740 . - - N  05_93_2_5Q-~ 

P a  r k~s-o.rrWas.kiinSIgLt~.nnn~ n e  
B a r c e l a n ~ D ~ s t r i ~ c ~ L  --- 

Quad: Jaf fe .~a~~17L-- - . . . - - -  
sec:  N W B - 7 -  T: -9N--- R _ _ L 5 . L  
UTM: L2mL--_- N Q~QZ-E 

B az-ceLo__naM _iL_nx 
B a r c e l o n a  D i s t r i c t  

Quad: --S.QU.~ 
~ e c :  6_-- r: A N -  R . _ L f i E  
UTM: -422-77589 N 0-5.Q3.565-~ 

Locatlon 

2022 
s i l i c i f i e d  h o r i z o n  i n  m o d e r a t e l y  - - -- - -- - -- - -- -- - - - - 

wel-3ed t u f f .  . g r a y  u u t i $ n t i f i & -  
s u l f i d e s  - - - -- -- --- . . -- - 

Description 

Jef-Cgrson Canyon Dist  
Quad -_~.e-f.ferson-7&-- 1 

S e l e c t e i . . f r o m  C i w n p s _ b y - o U a r I t h  
f a c i n g  a d i t s  - - -- - i n  - h i g h l y  a l t e r e d  - 
v o l c a n i c s . . d a r k  g r a y  s t r e a k s  o f  --- - - - - - 
u " i d n t i f i e 3  s u l f i d e s . .  some 
b r e c c i a t i o n  -- 
Vein m a t e r i a l s - - f r o m  dump-and--- 
exposed  - - - - -- - - - s c o r a c e o u s  -- - - -- and  -- p a r t l y  

- 
Se 1-e c-t e  d. . f _ ~ ~ m - ~ g - e . l l z g i t ~ ~ e g i c  
v e i n  _ m a t 3 r i a L _ w i t h  c i n n a b a r .  rneta - - 

c Lnn.a-b_a L-G ) _ a n d a _ n t i ~ - o - ~ x _ _  C 7 L  
h i g  h k  a l k  re~-z_o_neia_gr-anB=.k 
n e a r  o l d e r  sezl iments  
Xjl1.e-c t e i f  r a ~ d u n p s  ,. whit a-+ar t  z 
gaLeBaar- -t, ~t-zah-i! rlrit, e,+f 1ou~i~t.e~~ 
p y r i t e ,  - -- sph-alarite -- -- -- and Ag ( ? )  

Select ELL. f r a m h m p L .  q-t~x-t - 
ccail, ,_,f ? = o x i d e s  +_pgriit ~d$xi- 
enum, CuOx. t e t r a h e d r i t e .  l e a d /  

si  Lv-ex, - g a l  na,.f r ~ _ m _ - c _ a v t ? ~ u ~ r  
work ings  
$9-let 5-e ci_ f r-cm-u p p - ~ - r A m _ p s . ~ ~ t a .  
mater-i a l - s m b r  ecc ia , , s t rang . ly  
s i 1 i c  i f  i-e LKL! thh~&aryY -~I,zL~ - - - -- - - - 
 PYX^^ z L c i nna-b ~ ~ t e 3 - r ~  ~GAKL~L 

B a r c e l o n a  D i s t r i c t  



Ouad _ ~ e f f e r s n ~ 1 - 7  91 _ - -  - 

~ e c  -- 6 - _-_ - _ T _?N. 4 45E 
UTV -42__77-363--- k~ 0-503990 _ F  

Warre-n-P_r_ospecG. _ _- - 

Sample Description 

D i s t r i c t  -- 
2031 -- 

Sample Number 

---KO o  p_ r -Minne -- - - 

B a r c e l o n a  D i s t r i c t  
1 1  Guad J ~ _ f f e r s _ 0 n - 2 z  

Set 2 2 - -  - --8_N_- 4 -45E- 

Fram c o n t a c t - z a n e ,  . c p i d o t e  ,__-- 
_ g a r n e t  ,_ c a l c i t e .  . t u n g s t e n ,  _moly- 
bdenum- i n - - b a s a l  membgr-pf--Carra 

f o r m a t  i o n  - _- - 

Locai~on 

---- 
From - ~_UJP-E~SJ.J-CE EKCL t * q t _ ~ ~ v - e  i 
c a l c i t e - w i t h  s i l v e r  s u l f i d e s  ( ? )  

-- s m a l l  _sha- f t  on f a u l t  n e a r  r$-csnt 
d r i l l i - n g  -. . 

Descr~pt~on 

S e l e c t d _ _ $ r o m  dumps. . q u a r t z  v e i n  
.mgtgrial-1-n s h e a r  z o n e . . c a l c i t e  

B a r c e l o n a  D i s t r i c t  
1 I Quad J e f f  e rs_o_n_7 2.-- -- --__ 

2033 

sec A T --&N-- P -45G- 

W a r &  g l ~  M i _- -- - -__ - - - 
I mine  K a 1 - i  cat i o n  ---__--___-__ 

Barce-lona D i s t r i c t  
' 1 1  Quad -Le-Lie r:s_on- -1 E. -----I. -- - S s 1 e  c 3  3-3- f r om-dduUm_p--~,vu gg x_,- gLz_ 

~ e c  - -8:- a i E  b:~--- w i t h  -strong_-hx$&herrnal b r e c c i a  
UTV - 4 2 7 9 8 0 0  FJ 054h3 4LL E s t r o g g -  i r o n  s t a i n i n g .  .pyYr_i te ,  
W a r r e n - G o  L.-filI in-e- - ---- - 1 . p Q s_s i.ls-goA& 

UTM L22%g_0 \ O_ZQ74-2-Q-i 
F lower  Q u i c k s i l v e r  Mine - -- -- -- 
B a r c e l o n a  D i s t r i c t  

Ouad -ibZt.f~a~~11-7-k!- 
33 Sec T 88 R -45_E-- 

0507465 UTM 2 %  - -  F1 - -E 

FLo ws ~_A_n_tprn-Q?~ _Li3ZLp 
B a r c e l o n a  D i s t r i c t  

Gudd - E & h ~ ~ r n s f ~ t J  &-!_----- 

UTM __62_6J240 N 0.5d2_2_70--~ 
A r i  o n a x i L ? ~  - 

Belmon D i s t r i c t  
Quad -&hnnt~~ast7: ' ! . . - -  

36 Sec - T 9N- R -4_IE____ 

C a b i n a t i o n  Mine - 

Belmont D i s t r i c t  
auad Bslmont  ~ a s t  73l 
s e q  - 3 L  T -9-!!- R -4.5L 
U T M L226_?9~6?(2- N 

So.  t r a n s y - l v a n i a  v e i n  
Belmont D i s t r i c t  

-- S e l e c t e d - f r o m  open w o r k i n p s  
along-fa-u-lt  i n  a l t e r e d  C a r r a  - 

S t r o n & a r _ g i l l i c  a l t e r a t i o n  w i t h  -- - . -_ - 

v i s a b l e  c i n n a b a r  a n d  p o s s i b l e  - - - - - - - -- - -- 
a n t i m o n y .  
- Sel-%cted f r o m  dump d e s t r o y e d  - --- by 
d r i l l i n g j a d . .  v e i n  and  R O U E ~ - ?  -. 

-- c  - 0 - n_s i&-i nn_g-o_f - a n t i r i " m o _ n y a - n L  
sulf- i-des - f rom a v e i n  f a u l t  
s y s t e m .  
Ore - f rom dumps a s s o c i a t e d  w i t h  -- 

t h a  T r a n s y l v a n i a  f a u l t  a n d  v e i n  - --- - -- 

- Y s_lL-o_w- a~A--grzn-_oxide-s_ t 2 g p e r  
_)gag-,-and s i l v e r  s u l f  iAgs. 

Comp_o_gite sample  f rom dumps --- 

a l o n g  t h e  H i g h b r i d g e  v e i n  sys-t-em - ---- - - . - - 
- y e l l o w  a n d  g r e e n  o x i d e s  on s i l v e  

-- c  -- 0 2 . ~  e r L L  _z_ad-%~.a-iiJ-m-o _n g y s  ulf - 
i d e s . . m a s s i v e  and  b r e c c i a s  
S e l e c t e d  a l o n p  t h e  v e i n  which  i s  
commonly b r e c c i a t e d  and  s t r o n g l y  

s i l -LC- i f i -ed .  . w i t h  P-b? A_g._Sb a n d  



Sample Descrlptton 

Sample Number I Location 

I 
Quad -BgLmon_t_ ._E.a.s.!--?:k. 
Set. 7 6  T --9N.-_ R -c_5_E--. 
UTN -&269/OQ N 0511.820_._~ 

F.ix.-inclLn s.son_ South-?nL- 
Belmont District 

i r 
Ouad: -B.c-l-m.on.t-EasL.7.2 
Set: 36 T. 2NL R .  -42-El. 
u r : -422Q3-Q-L N OUJ-700-.. E 

0 l A w o r k i ~ g s - ~ a ~ ~ o ~ n l i . ~ ~ L 4 g  E.- 

Description 

-- 

Samples c o l l e ~ t 2 ~ i - f r . a r n  s x g o s e L -  
v-ei-gsalong _and-in _>h_e_-inclines -- 

coqsis ting_-of bull qtg.-,_Copper 

oxides and-sulfirlas ,-LctraheAsite 
and other sulfides. - 
Ol3-gs-_workings along NW portion - - 

of-__the r-idge. . .a series of incline 
w-ith-gyte_nsive qtz veiningZ CuOx 
and po-szib1.e ~old/silver minerals 

Sec 22 - T  8N 45E 

UTM -dC2k~4&$.5--- N 05_0_o~0__OO~ 

a 
extensive iron stainigg-without 
apparxnt mineralization 

I Monarch StaaK-Mine I -- -- 

Belmont District 
~ u a d  ~ e l m o n t W e s t 7 & L - - - _ -  

East Manhattan District 
-2uL.2- Quad ~ d ~ m n ~ ~ - e - s t - ' i l k ~  

-- 
Ssl-e-c-t.cd from dumps. ~ossan-like 

and s~lec-t-~ from dumps. .argillic 
a_L t e-r-e.2 f a_u_lttt,c _a_Lc-%3~-a_nAA d? ) 

East Manhattan District 
Quad ~a.na~aw 1 $ d c - & e ~ - f r e ~ ~ ~ ~ s a n d e x ; e o s e 3  

_Uma_m?_dMine ----- -- -_. 

Manhattan District 
Ouad Manhattan 76' -- 

1 
sec J - W L ~  2 T -8-K- R -44L 
UTM 4265780 -U 049690>-E 

Unnamed shaft 

quartz vein and gou~i:..including 
sse-o~$-ry qtz, bre.:_c_~ia an3 vuggy 

7 c o c_k a &~-~~~&U~-E?_S..P~__S__S~~~~&. . 

Selected from clump a high12 -- 

iron stained lithic tuff.. 
Very little visabls mineralizatio 

Earl Mine - 
Manhattan District 

2046 

20L7 

WhiL-e-C-a-p&n&--- 
Manhattan District 

Q Manhattan 7h 
Swk21 T ~ N - R - - & ~ E  Sec _____ 

UTM 4264600 0495340 E 
Manhattan -- Consolidated ---- 
Manhattan District 

Quad Manbattan 7 + ' 
Sec 20 T --8 N_- R L L E -  
UTM L 2 6 ~ 2 -  N Q4!8..&995-~ 

- Selectsd from open workings and 
..calcite vein material dumps 

with minor silver and pyrite. 

-- 

S a 1 e c t d--g_~bllrb_a~~~& 

~-e-h.- . & . - a k a i n - s - d ~ L u i L L  
_ u d m b u d  sulfide S . 



Sample Description 

Sample Number Location I Descr~pt ion 

UTV _-429134-Q - - - -.- - -0495 12Qt with extensiv-2 pyyi-$2- _anj-rsport 
Lization I - --- --- - 

_2o45__ ~ u a c  - Carver_..SE 7k - - - 

2049 

_Selected_- f ~om_-workings.. . a-_highly 

Chippei from vein in shear..a 
NWL 33 sec  - - -?T_- a _.4-4E-- l-sed-o_nicvein __w_i_tL-- 

UTM --429-15125-- \I -0-495450~ r-e~ 0 SJ d--b_ut_-nct-_visabre. _A_Au_iA-g 
z_aLi on.. -- -----_-___ 

2050 

altered and silicified vol-cani-c sec -NWB 3 3 _ _  _?_IN R - 4 4 E -  i - - -- - - - - - - -- 

sec A!nsurv.---- 7 J-j_N_- 3 -42E ' -ore L?0d~._~g_t~-veinandaJl_t~rc.1- 

Roun. Mountain District 
~ u a a  -J~iya&Jeak_lil&f - 

N -9477260~ UTM 430500-0 - 
Golden Wall Mint 

--2LEl- 

Twin River 
along an exposed vein Quad -Toiyabe Peak 74 ' 

granite..qtz vein Unsurv . T -1-1-N- - R - - . _. -. 

with mi nor sulficles. U i h i  4305000 hbi -Q.&T_73-40~ --- - -  

Golden Wall Mine --  fPr-=pe_c_t), 1 -------I-.------ 

S . l e C t e d - . f ~ ~ - ~ ~ m ~ _ - a n ~ . ~ ; ~ ~ h ~ % -  

- 1-im e s t-o n g, s-phh_a_h_r.i_fc~~ ._-ga_Le n-a& 
borni t e_,-and.-ps s s i b l c ~ s i l v e r  

Twin River DistrLct 
Quad -Tai,yaha.-~e ak-~&!-  --- - ~ ~ o - ~ - v ~ ~ . u c L L ~ - P A L L  
sec -Unsurv.-- -?_I-N_ R -42F- 
u T M -UO-Q&-- - '1 -0-47 7-1-Z5~ 

Golden Wall Mine _ 

- q-t z - an pl aceemmdtt-_a ril ~.lLb.-Pb , 
Cu, Sb,-AG,-w-i-thya.l_l_ow-._anii-- - 

-g_r s e n  ox i-ie-s.,, pos~ibli3~eLrh& i t 

S e l e c t e d  from open-pit, veinna<d 
dike material.. --- - . _- - - - & z ~ ~ S ~ A L e ~  - 
-a-rgi 1.1 4_c--a l_t era.-t-LonA ,Ag LAL-- 
-- mine_ral_i z-ati-on 

-S-e 1-ec-t 2-d-f r-0.m- -Q pen-~arkings-  
o 1 w orki n_g_s_qtz=_c alc it-3-. v ~ i n  
-. material alonflaultvein system . 
-. Cu ,_-. Ag,- (?l_.teLraha=tri t e : 
brecciation. 
Small Prospect on E-W structure 
in altered volcanics..strongly 
-s_ili~ifigL..Ag_,Au(?-) 

Selected from d u x s  in altered ---- - - -- - - - -- - - - - -- - 
volcanic tuff strong vein highl: 

-silicified alang-labite---bleached 
-- zone fe-oxides. .po"ssi_b_1_e~_~_g,~u. 

2053 

205L, 

2055 

205h 

1 I Quad Round Mountain__k 
Sec 3 I i -.1C,N_- R -4.4.L- 
UTM -428_0_840 N _Qk9.2820~ 

Steigmeyer -- -- Property 
Round Mountain District 

I f Quad _RQLL@~MBD_~~ in. -2 L- 

sw431 T - 1 0 1 - 8  -44E-_- Sec - 

UTM 4280060 - N OL92165i~ 
Green TOP CL_a_Zrns----.- 
Round Mountain District 

Quad Janbat tan2k1 - 

~ e c  ---5 T 8N R -4LE- 
04.9425.0_~ UTM -42700PL-- N -- 

Unnamed Prospect - 
Mahattan District 

auad _Manha-t&an 7&.! ----..--- - 
Set 3 1  T - ~ R - ~ & E L _ I  

UTM 427 1 L9 5 N -QL%~~ZE 
Unpcmed Shaft -- 
Manhattan District 



Sample Description 

Sample Number Location Description 

2!252.-- 

Un__nm-?A--Shaf t -- . .. . . . - .- .- - -. 

Seyler Peak 71t  Quad: - 2 S.~.&_~~&.d..-~~_9~m__1$m.~~~~gg~-$t~z~. 
s . 

- -. - .. - .- . - - - -- - 

2058 

auad -Manha__tLa-n 7b!-__ __ 

scc - 3 -  - -- r - 8N ; - 44E _ 

IJTM -4271 120 ___ . _ v 049431 5-: 
_--JUn_rtame$- _A_di t_ - - 

Manhattan District 
Quad -L~S;ELL?-~- ~ 3 - a  k -T& ! -- - 

Selected - - - -  -f.rx! um22_e2~:g~--q.Lz--- 
vein- in volcanks, -m-in-or __f -ox_ 
and poss jble goldis-ilyqr- mi~erals 

- - - - - - - - - -- - - -- 

_ - 1 Selecte-~-fr_a_m--d_ump near_.shaft in 

- _chancee&-1-_-- - 

Manhattan District 
1 1 ~ u a d  >.SJL~ -e r-p-~a k. -7 2- - 

sec N W B ~ L . .  ; s -A3;F_. 
u TM --&262.7_5_0-- - :.r Q 48223 0-E 

UnnameclA-dl t 
Manhattan District 

1 1 Quad s e ~ l k r - b a  k _ - - k _ -  

set 33 T 8N ;i _QL 
UTM 426179C ___::Q&&63_;LT~ 

Unnamed Sto*s - - 

set S_Kk..iL_---- T 7N R -4ZG_ 
UTM k25975-5 N O ~ O L E  

Unnamed -- - - - Shaft --- - - - 

- - - . --- - - - - - - - 

From - - - - vein - - - - in -- -- adit. -- - - .vuggy~ - -- -- iron -- -- - 
stained..extensive hydolthsrmal 
_. -_ - 

a 1Gr~tio-n RG-E~~~LAK/A~,___ 
-- --- -. - -- - -- -- --A- 

Chipped - - - from -- veins in open-stopes 
very . - - - - - -- old -- - - -- workings. -- - - .vein contains 
s~l~.Ei=i~si~it_h.--~AivsRreenouides 
arsenides(?) - _-- - - -- -- - - -- in - brecciated -- matrix - - 

Manhattan District 
Baxter Spring 15' Quad 

Manhattan District 
' t 

a d  J ~ t ~ ~ m j  n g - l ~  

Very --- -. .- old - - - - - - workings - -- - -- on - crest of 

Sec - L  T 7 N -  R -UE- 
UTM 4260010 u O/L86600-~ 

T w o u n n  am& PZOS E_~S t _ s -  
Manhattan District 

Quad Baxter Spring 1 5 '  
Sec 7 T 7N R X- 
U T M  L 2 Z . 8 0 0 Q L -  _- N UWLE 
_ W i 1 U S g ~ r i n g  __A reaPro spat t 

psakL-._strong_ iron=staine qtz vein 
with -- little visable -- -- mineralizatio 

Chi EPS-L o moutc-r_o ~ ~ ~ o f  v u ~  
irlon_-s-tqingd atz vzin-% 

Sale- ~ ~ _ _ f _ ~ ~ m _ - p ~ c ? ~ . ~ e _ c t _ . h i , n ~  
stained - - vein matcrialstnm1y -- 

silicified withgreen nicolite 
( n i ~ s  I 

Sec - -  1 L  T ~ N R  AE 
UTM & ~ o ~ ~ _ - .  N Q-LL~LQILE 

W i 1 1 o - U p r i n g  - p r a s p e c _ t  

Manhattan District 
Quad -BaxLcrSpri_n_p 1 5 ' -- 

old - shaft..limonite - stained, high 

s_LlA-ca_r!Lo n mi__n__o.-cop~.cx_a Rd-- 
nicolite ( ? )  

.. 
- 

Selected from dump near large - -- -- - 

Manhattan ~istrict- 



Sample Description 

Sample Number tocaiion Description 

1 
aud j  --Baxttt3_r _ S p r i n g  15- - _ _ _ ._ 

~ e c  - .26  _ - T g -  -43E 
U T ~ A  -42154000-_ - _ - - _ _  . Ch489900 i 

Bax-ter-_Spr . Arga- _adit_s-_ -_- -- _ 

sec -N!Li-26 - r - ?N_ P 1 -_ l i m e s t o n e a n d  - - - s h a l e s . .  - - - - - s t r o n g l y _  -- -- 

I J T I ~ ~  -422435 0  N O_4_89!20_O-t / Q x i d i z e l ,  - r n i n o c s ~ L f i J ~ s  ____ 
- Bax ta r  S p r i n g -  fi_r-_ea-- - I - _ _ _ __ - - _ .- _--_____._ 

S e l e c t e j  f rom _dump_._. h i g h l y -  - s i l i c  
_ i f i e d ,  p a r t l y  vuggy ,  -4r-on-s ta ine  
v e i n  mater i -a1 f rom-_an-adi t-. .- - 
a p p a r e n t - p r e c i o u s - m c t a l  t a r g e t .  

2067 
Manhat ten D i s t r i c t  

Quad _B?-xt3-r_ oprl-ng- (1 . 1 5  1 -_ .-- -k-~t?1<ct<z-s r - o _ m  _ c m  p  . . s  i l>_ci~izi~ 

I [ UTM - 4 6 5 0  u QL98-QQ0 -, , - p o s s i b l e - s u l f i d - e s  and  r e p o r t e d  

2068 
Manhat tan - D i s t r i c t  1 -- 

~ ~ a d  Bazker--Spring_ 1-5.- 1 _ j _ S e l e  c  te d-f~-orln-.ium~~.._,_qLz-v-?~~- 

2069 

2 0 7 0 -  

S pas-i gh- S  p ring_M i n-e s-a - I f r e e - g o l d . -  ----.--_p_- 

Manhat ten D i s t r i c t  -- &...--- 1 
&m-h_a_t tan _?k ' - -_ Chippe-d_-from e x p o s e d  vei-ns i n  

29 See _ T a -44E / - - ~ ~ e n - ~ i t  - - - - - _- - s i l c i f i e d  zones  - ---- i n  0132 
s e d s . . a r g i l l i c  a l t e r a t i o n ,  c a l c -  LITM L2626TL5- - _  ;.r 049-4440 _ - _ _  _ ---- _- 

L i m b o  Mine- -_ _- - 1 - i t s .  - - - . f e  - -- - o x i d e s  -_ - - _ - - a n d  s i l v e r  - - -- s u l f -  
Manha t tan  D i s t r i c t  -- - 1 i d e s .  -- 

~ u a c  MaRha~tian-- 'I_k1 -- Sele.cLcd-fcom. v e i n  i ~ - a d i t ~ . - -  
7 1 

sec - N E _ ~ 2 2 - -  -8N-- a 44E- h~ 3.r~ th.e-r~-%l. -b EZ2S3- 2 - j-2- ?E?- 
? I , ? ? /  

IJTM -~~-oALc& _ _ N Q ~ 2 d 9  6 O T--- - E  arg;_i__ll-i-~iz.~d-__s e-j_s,-i'lou_ri t e , ___ 
a n d ~ r ~ e c ~ o u s  m e t a l s  ( ? } K e ~ s t o n a M  5- - I -. -_ 

Manhat tan  D i s t r i c t  
Quad ~ ~ a ~ 1 _ ? _ & ' _ _ _  -- . -- dumps. . h i g h l y  

b l e a c h e d  r h y o l i t e  ~ e c  __-_3_2_ T 8 l ? l  ;i 
u T M -42623 Qo- - - N 0-424BPPP- E a  g r a y  
--- -. - - - - - - -. - - -- 

Manhat tan  -- D i s t r i c t  
Keystone o r  Wal l  Mine (?-1 

agad -Manhattan__7 k L -  
sec 2 2  - T -8N__- R -44L_- 
u TM -4 2623-7 0 N 0 49.49 LO-- E 

Key& o  on--M-i n-e _ -- . 
Manhat tan  D i s t r i c t  

aka6 _IFeligont_Id-e s - U 8  ' 
set NEk 31 -___ T 2N-- R -4.56 
UTM --4270_5_52_5 N Qg_QGfihQ E 

I l n n a r n e i - p r  o x p-e c - L  - 

Bslmont D i s t r i c t  
Quad _ fL&m~nL4 tLaL 'L8L~ - - -_  

2 E ~ e c  T -8N R -&5-- 
UTM -~426~4_2_5 N 05_1_005&.-~ 

Old W i n d l a s s  #1 M i ~ e  -- 
Belmont D i s t r i c t  

_-!A.SPY-a-_ - - - c t r e a k s  o f  u n i d e n t i f i e d  
s u l f i d e s .  
S e 1-e-c-t-e-d f rp m- w-o r - k i n ~ _ a _ b l a g t h e  
- w e s t s i d e  - - - _ --- -- - -- of  - -- Summit - - -- - H i l l . . o r e  

-a P p_zars _to bca-P-e_c_c&-~-cw&hh 
- f l o u r i t e ,  - - . .- -. m e r c u r y a n d q ; o l d / s i l v e  - - - + 

a l o n g  t h e  f l a n k s  o f  t h e  r h y o l i t e  
- Q t z Z - v a i n ~ _ ~ c t i k ~ ~ ~ s  
-a_sja o-c ia_t-:_d-rcsiLl- QLLEL~U) rkFngs 

i n  g r a n i t e  f e - o x i d e s ,  minor  P b  - -- - _. _- . ---- ----- 9 

- C h a l c o p y r i t e  -- -- - - - ... 
-Chip p a  f2~mxp-1~- 
-- g r a n i t e  - - _- -- w i t h  - -- - w o l f r a m i t e  - and  - 
h u e b n e r i t e  ( ? ) . . a l s o  known --- as .. 
W o l f r a m i t e  -- --- Mi-, 



Sample Description 

Sample Number I Location I Description 

~ u a d  BsLmont _West!- 2'k ' - __-_ 

SWL 11, - 9N 45E 1 v e i n s  i n  l i m e s t o n e . . q t z  and J a sp -  I Sec 1 -- - - -- -- - - -. - - - - -. - -- - 

S e l e c t e d -  from- v e i n  - f a u l  t s y s t g f i  

2-0 7 6 

Unname.3 s h a f t s  I - -  ... - - . - -. . . -- I .min_e.r_s_u_lf l.ias-..anrieo.ssFi-e1-?-A_g , 

~ e c  --23 - _  - i -9!!-- q 45E q t z , _ _ g o u g e  - i n  -- k a o l i n i z e d  --- -- - s t r u c -  - 

UVA -4z741 50 - -- - _ - v 05 Agl Au_ (?I ,-_ --_- _ --- 
Unn_a_m e%.-pz_osp ~ c t -  _ -_--A - . - - - -- - - - -- - - -- -- - - 

Belmont D i s t r i c t  t - Quad -B%~E~~LW!ES-~-  yh - --- ___ S e l e c t e d  _frem_ $umps-.,&n> _-?,icpo~ed 

2077 
Belmont D i s t r i c t  A L ~ ? L _ _  

1 1  
Quad Bxlrn-o_nL! e s t--72 - _ _ I- F  r 0 m -3 kr!~s . S-e a ~  _Lax g~-s_h a-f-L-*--- 
s e c :  -__22 i. _AN.. R -4 !iE--_ 

0509600 F UTM: 4.273845 -______...----_ \I - 

Belmont w i t h  p o s s i b l e  Au ( ? )  Ag ( 1 ) .  
J e t  S s r i n g  7 h r  iludd - _- _-_--- - From -- - - - -. a - - s h a f t  -- - . - i n  - -- v e n t  - - - -- of  g o s s a n -  

s p e r o i , d  . .  w i t h  y e l l o w  o x i d s s  L 

- . . . , -. . . . . . - . -- . - .- .- -- 
-Kn-n-%m 3 3 -  S  h  aft-- ---- ---- - - _ _ - -- - _ - -- -- - - - 

Belmont D i s t r i c t  
Quad -~_dmorl i tWe st_ 7 h ~  _ _ - _ _ _  _ -  From open- w ~ c k J n g s  a s s o c i t a t e d  

Sec _ 2 2 ~ - . - -  ; -2N_ - P 45E - 
w i t h  e i g h t  i n c l i n e s  a l o n g  a 
-- -- - - -- - - - -- - - - - -- -- 

,,highly -silici f i i d  

H i l l t o p G r o u p  -- -- - ( B l u e  - - - - - Jay) - c o p p e r  - - -- o x i d e s  - - - and  s u l f i d e s .  -- .- - 

Quad _ILEFf;_~_pri.nir75 ' -Salec_ted- frarnprnspec_ts, _-pi 
sec ___6_-__- i -I=. R -.l&EL-- 
UTM 4308665 N 0501 800 E 

H i l I - t o - p - - G r ~ u d B 4 ~ e ~ J a  31~)- 
Nor thumber l and  D i s t r i c t  

Quad _Knu_U eff.2 TSQ~J-!L ! 
Sec 1 T _?9!--_ R -4.4E_-- 
UTM 4298880 N OOUUE 

J.  J .  C l a i m s  - 

Moores Creek  D i s t r i c t  

N40W str-uctu-rg t h a t  -Inc_Jydes a- U T M  -42223-0 0-- ___ - v -_0_51_0_68 0 E . 

UnnaneL Inc_ l ines - -_  - _ -  _ _ - _  - -- --- q t z  b r e c c i a  ._wi-l_th-kntimony-_a-nnci_ci_ 
Belmont D i s t r i c t  -- 

I 
C p o s s i b l e  l e a d / s i l v e r .  
--P 

S e l e c t e d  f rom ' d ~ m ~ n - d - _ ~ ~ ~ o s e d  ' auad B~-LmQnnL E_agt--2&'-_- - I - _ - - 

_aL-ong-qt-z v e i n s  i n  l i m e s t o n e  . 
Cu o x i d e s  a n d  s u l f i d e s  wi th&? 
s t r o n g  o x i d a t i o n  and  s i l i c a t i o n  - -. --- - ---I-- - - 

_F_r_~?m-d_u_mx,n %a r n o r t h ~ - r ~ _ _ m _ o _ L  
s h a f t . .  s t r o n g l y  a l t e red- -_and  
s i l i c i f i e d  t u f f . . c o c k a d ~ !  s t r u c -  
t u r e s  -- - w i t h  - - r e Q o r t e i  b u t  n o t  
v i s a b l e  A u . . p o s s i b l z  Ag s u l f i d e s ,  

1 - - _ 4 N -  45E _ Sac I 

U T M  L26~802~0 0 - - -  N -O 5 1.3 41;1;~0_i 
u n-n_a__m-ed-- I_n_~~-Li~n 3. - -- - 
Belmont D i s t r i c t  

v  gi-n . . y g_ll_ow- o x-i-d-e-s -o-n-_ a  1 e  a d  - 
s i l v g r ~ a n _ t i m _ o n y  mir ;sraLL;ia t Ion.  - 

----- 
-- 

Quad _Br3_lm_~a$--E-a-& 2&_1-_----_--- _ C h i p p d _  f-ro-m -se.ds- -1Lm-pro sp-a-&.. 
Sec 12 -- 8N n e a r  t h e  head  f r a m e . . a l t e r e d  s e d s  I R -lc5_E;i-- -- 

U T M  k 2 6 L 7 4 O _  PI 05_1_1-28I)-~ consisting - of  t h i n  bedded s h a l e s  
--.-J!!s& ? _ n u  0 n; 1, L&r! 9 &-'?EL-- _portio-_n o f  which a r e  i r o n  s t a i n e d  



Sample Description 

M-s Creek D i s t r i c t  
Quad: -!kr~sr...SE__? .. ... 1 Ch. ippe< . f . r~m ...ex~es.urs-.-~-n_.oa~ut 

35 44E 1 o f  . alteyri.tuff,.bLeachei-L-argi_ll 12N R Sec. r .  .. - 

UTM:--W_O-O-I.Z~ 

Road Cut phur.9. . 
Moores Creek D i s t r i c t  . 

t 
Quad: -T~._rl_~~ah.-l.S--. -. - 

3 1 Sac:. - - i  .... 5N R -44EL s.z.rlim~s.t.s.con_slLSti_n~oL-qtz,C;_u~ 
U T M  -4a2_7_20 . :I 041921Pl-r a n d .  minor-su17_f1:W ! - 

-Mid.~a3r-_ .M.~n-e  I . - . ..... 

Sample Number 

S e l e c t e d  - f rom-dumps - w i t k - q b - - -  
f a u l t  gouge- _ a n d - s i l i c i f i e d - v e - i n  

UTM -423_2_8_0_0_ - - r 0492800~ I m a t e r i a l  . c o p p e r - - o x i ? a s a n i  
-- - -  m i n o r - s u l f  i d - ~ . s - - p s s s i b l e . . g a l l i s i l -  

1 

Location Cescrtpttoo 

From dumps- ani-?xposarh _s t r u c t u r e s  
i n  a  v e i n  f a u l t - s y s t g m -  i,Fi a l t e r e d  

o n - s t a i n  - 
minor  s u l f  i r l e  and-  p o s s i b l e _ _ _ g o l i .  

I 

Tonopah D L & r i c t  
P a r a d i s e  Peak  1 5 '  h a d .  - -  _. _- - 

-22284 

Sec 3 0  T J!lN--- R - 3 6 L  
UTM -42..2LlcrQ V 0&3!dQo-09_~ 

GSA-Le%..e - Mine - -  

F a i r p l a y  D i s t r i c t  
oudd P a r a d i s e P s - a L _ l _  2 
set 39-3-2 ---__ T 1_1L R -_16E- 
UTM - 4299272! N O-4-1 2232- E 

S u l l i v a n  Mine -- 

01rad - Mount _- - -- - J e f f e r s o n  -_ -_ -_ 7 b 1  _ - - -- 

- 1 IN__ R _44E__ SZL ___-I -_ - _ - i _ - 
1, 0500560__r UTM -4298600- - - _-_ - 

J ,_ J _-Claims -_- _ _  _ --_ - _  - 

-- 
~ e l e c t e f - f r o m  d u m n . s i l i c i f i e d  -- - - -- - - - - -- - -- .- 

v-e i n-.m a  t e  r i a I, w i th_~Lr~ng-fk_1ax , 
Some u n i d e n t i f i e d  s u l f i d e s  a n d  ----- - - - -- 
r e p o r t e d  g o l d .  -- . - - - _  - - 

-- 
C h i p p ~ ~ < - f ~ = - ~ % ~ ~ i ~ ~ ~ ~ ~ ~ ~ s p i : c ~  - 

i n t h - 9  -cg-n_tra__l-gam_p,, S t r o n g l y  
s i l i c i _ f i g d _ q t z  v e i n  some b r e c c i a  -- - 
Cu oxi.3es_-a_nl_ s u l f i e d e s  - - - - - - - -. 

Unsurv.  1 ON Sec T _ -  R -3_6!3- 
UTM L 2 8 6 6 2 0 - -  N a42 (1.6 O L E  

Unnamed S h a f t  -. 

F a i r p l a y  D i s t r i c t  
2091 I Quad ~ r a n n y  G O O S ~ A _ Z _ U ~ ~ ! ~  

a n d  -- alt?re*-&uff-. - - - . q  t z  v e i n  w i t h  
minor  copp? and ~ ~ n d i d e n t i f i e d  - - - -- -- 

s u l f i d e s .  - - -- - - - 

-- S e l e c t e d  --- -- . - - - -- fr-0-m-dump. . s i l i c i f i e d  

see U~~UXLY,--  T 10L R __32L 
UTM _ - L 2 8 & 7 8 5 - - -  N Bk21crScO-o-~ 

GLdly_k_e-!-e efMine - 
F a i r p l a v  D i s t r i c t  

2092 
si Ii c i  f i 2- -a n_d- -aLLe~ekv  oL~t-uf_f 
-st~o-~g-_hy_r~o_t~-rm_a_L&Lea_c_h~g-- 
i ron--s__ta in . .  b r e c c i a  s o m e . ~ i _ t z  
p o s s i b l l e  g o l d / s i l v e r  

F a i r p l a y  D i s t r i c t  
a u a ~  G o l 3 v k e 7 - & ! -  -& 1-sc t-eed_Lro_m -ma_ i~d~mg- ,  o_h_ighly 



Sample Description 

Sample Number L ~ l c a t ~ o n  

Unsurv.  Sec _ _  r . ION - _ _  _ - -  37E _ _ 

UTM _k28&6?5 1.1 Q-42G700 E 

---Laura Group - _  - - 

F a i r p a l y  D i s t r i c t  
oilad - _ ~ a r a d i s 2 - _ P e a k  -- - Ti- - 

u : M . --422Z1 .C)0 -- 4 0427250 . . .  c - 
Unnamed s h a f t -  ---.- . . .. .- -- 

Description 

Sampl-?Lf rom__mgLn--ciulnp, q t z -  _v-ein - 

a n 3  a l t e r e -d__ve i -n__wi th2econdasy  
s i l i c a . .  epi_tbrrermal,_.Veins _ar;L. 

b r e c c i a t e d  and  v u g g y w i t h  h a r d  7 - _ - - 

zone .Tungs t en  a l e n a ,  s p h a l e r i t  . . . .. ,_-3 
_ ~ ~ r . i t s . ~  -. -- 

sec -.-3_3__ i _LW _ 7 37E _ 
U T M  L29165-0 F~ O427__600_~ 
B m  xk2-M-i-n-2- . - -_ - -  --__ 

--2@25- 
.s ka r n . .-zpido t e  2.2.repla c2mi:nttar e  

_ with- pyrit e,hunartikff C u _ 0 x L s S  
l e a d  -an-3 tu izgs t9n .  

F a i r p l a y  D i s t r i c t  --- -- 
Ohad 2ara3isc h a k  -15 ! -- -- S-elected from o p e n - d o z s r - c u t s  f-- 

Unsurv.  Sec - -  -- -. -- I O N  P --- 36E 

UTV L 2 8 6 7 0 0  :i 0421585 
West Gol3yke (Patend--401 0 )  - -- -- - -- -- - - - 

2096 
s i l i c i f i e d  - - - _ -L b l e a c h e  - w h i t e . . i r o n  -- 

s t a i n e d .  - - - - -- -- - 

F a i r p l a y  D i s t r i c t  I - -- -- -- 
Gbad -cr.~-n-!?~.-G 0 O-%e- Ll- 7.8- ! --- t . S e l e c t e d  f r a m u a L . L a u L t t a y s S L e m  

F a i r p l a y  D i s t r i c t  I - 
ouac C r a n n y - ~ ~ o s e W e 1 1 - _ 2 ~ '  ] __S_s.lc_te$--f~_orn~~r~i32--%~d-pro~~~ 
s ec -UGS,LL~JL - _ - 1 _ __- I O N - ;  -36E_-_ 

- ,- 
UTM A 8 2 6 ! Q  2.: 142_O>.4-.~ 

E v e r e t t  Mi~s - 
F a i r p l a y  D i s t r i c t  

a u a d  W a r m S ~ r _ i n g ~ _ K K l k L _  -_--__A- 

Sec 3 -3N_-- 8 L 9 E -  
UTM 4221295 - N 05L55a. E 

C l X f f  o r 3  -Mine 
C l i f f o r d  D i s t r i c t  
Warm S p r i n g s  - NW 7 h '  . 

-Qt_z_-ye-in_-with p y r i t e ,  galen& 
ciil_na-bgr:,-a1i3 p o s s i b l s  S i l v e r .  - - -.-- 

- S e l e c t e d  from-d_u_mps. . s i l i c i f i e d  

-- rhxgJ . i t -~ .  ,bly$ro_thermally b l e a c h ?  
Pyrite,-a-n_dddother s u l f i d e s  -- 

S e l e c t e d  - -. from - -. o r e - b i n  --a- n e a r  l a r g f  

s h_afftt,,_s i i l1 i i c f f i~ -3rh jo l i t= ,&ec  c i 
-pXr-i&2-an d-L?-Lr~Le-dfi-k,-C~O- 

2100 

Quad. - - 

Sec 1  T - - A  2N gE- 
U T M  4211360 FI 05491 00  

Ben Hur Mine 
B a l l e h a l e n  D i s t r i c t .  

C l i f f o r d  D i s t r i c t  

- h y d r o t h e r m a l l y  a l t e r e d  t u f f s  - 
p p i t e  , a z u r i t e ,  c o p p e r  s u l f  i d a s  

o "ad -B&&keh%k2 n 2 . 4  ' - . -- - - S e l e c t e d  --- -. -. - -.-- - -- -. from d u m p s . . v e i n s  - - in 



Sample Description 

Sample Number Description 

I I 

2207 --- 15 ' I Quad -Paradise peak I - Vein - - - - quartz, -- - gossan, - -- clots - MnO, -- -- galena - - - - 
Unsurv . 13N 3 6 ~  I shalerite, hemimorphite, cerussite. I Sec .  T R -- 

f Sec T 8: - 

0423400 - u T Ll. -!! 3163-5-0 >J t 

White Pine Extension Adit -- - - 
Lodi Districr 

- 

Qdad - -- 

Set - _ _ _ _ - - _ -  T - -  R -- 
UTM N - -  E 

-- 

h a d  -- - -- - 

S e c  _- T -- R - _  
UTM -- N c 

Quad -- 

-- 

-- -- - 

---- 

-- - - --- 

-- -- - -- -- - ---- 

- - - -- 

---- -- - -- --- - - 

-- --A 

Quaa .- 

Sec - T R 

UTM - N E 

- . -- - 

-- 

1 1 

I Q u a d  . I 

Quaa 

Quad 

Sec T - .  R 

UTM N E 

- - 

- 

Sec T R.  

UTM N E - 
h 



Sample Description 

Qu id - P%rad Fs%Eeqk 15  ' - - 
Sec _ -Unsur~  -- i 13N - _  R 36E__ 

4316300 U T f A  --- - __- - -- -- :I 0423650- - _ E 

North Shaf t ,_  I l l i n o i s  @i-~e--- - - -- - --- 
Lodi D i s t r i c t  

Sample Number 

C e l l u l a r  -gossan, - v e i n  q u a r t z  
l i m o n i t e ,  -- h e m a t i t e ,  - -. c a l c i t e  - . _ - - -- .- - 

v e i n l e t s  i n  - -- marb l i zed  -- - - - -- - Is. - - 

-- .-. - - - - - -- - - - - - -- - -- - -- - - 

Location 

Cuad:  - & i ~ ~ ~ L k . _ P _ e _ a k _ _  l i ! 
S ~ C .  --__U&s_u.rx ---..vv.. 7 -13.N 3 -36K 

4313'650 0420600 E UTb1 7 . 

Kay Cooper Mine ~- - . ---- 

Lodi D i s t r i c t  

Ciuad: P a r a d i s - P _ e a k - l X  
set. -!Jnsurv r 1.3.U s -..3.6L.. 
UTbi -&miQ - -  !i 0420950 E 

Kav C o o ~ e r  Mine 

Granu la r ,  silicatehls , w i t h - s u l f  i d e s ,  
-some _ garnet,d_ark i z r _ e e ~ - ~ h b g o  p l t e  I-- 

-!- Fin . -g r . -whi te  -- s i l i c a r e d  - ------ i s  and 
I 

f e l d s p a r - r i c h  i n t r u s i v e  rock  Feox ( - - - - - - -.. 2-. --L- 

Lodi D i s t r i c t  -- 
Par  d i s e  Peak 1 5 '  Q u a d  . .. . . . - . qua  rt%_._br eec_cLa_r~.d-._a-r?__d_-~ee$.$.e_me~ed 

sec : Uns-ur_~. 13 a _ w i t h - w - a r  t-~~-.clp_t-s. c_hha3c_o.~~rLt.eeZ-~- 
4313250 UTM: t 

.! 0422200 -. I m a l a c h i t e ,  c h y y s o c o l l a .  i , I .- __ .---_... _ __--- 

-- 

UTM -4316050 - N 0423900 ----E - h e m i m o r p h i t e ~ c r ~ s t a l s , s o m e  -- - -- -- a n g l e s i t e .  

- - -- -- - -- i --- - - 
- - ---- - - -- - - -- - - - - - -- -- 

Lodi D i s t r i c f  --- 

I l l i n o i s  Mine / -. - . / - -- - . -  . . . .. . . -- 

a u a d  _ P A r ~ d 2 ~ _ P e _ a _ k  -15: 
sec Unsurv - - 13N- _ .. 7 3-6E .- 

4311600 U T 111 -. - _ -  - - _ 41 0422870 E 

El  Cap i t an  Mine- 
pp 

--- 
-- Skarn ,- -_mas2 ivt?,_ f n t - g r , - s r _ n e t t r . -  

P Y ~  I re-, -LC. -schee li,Lee-s-~me_eadnskan, 
- ElnQ_!2oinLs_:-- - 

- - .. - .- - - -- - - 

Lodi D i s t r i c t  A 

sec  11 -_ T 1-2N R -3-6E- 
4307400 UTM. N 0 4 2 2 6 5 0 ~  

Quad  -Pa rad i se  peak-15-! 

a r ~ a _ _ -  a - 2 6 ~ ~ -  
4307500 UTM q 0422360 .E 

2215 

i n  b r e c c i a ,  _clear q u a r t z  c r y s t a l s  i n  

vugs  ,__-ye 1J o _ w ~ . - ~ n d _ a a n , - ~ b  ro~wnl imani te  
f r a c .  c o a t i n g s .  

Gossan, _ j a s p e r o i d  ,s i l icated 
d o l o m i t e ,  hemimorphite c r y s t a l s  i n  - -- -- --- 

v2gs .  _ -- - . .- -- 

Gabbs D i s t r i c t  

Ouad Paradize-P-ea_k15! S i l i ~ i f i e ~ s h a l e ,  Lime&tone,.-_quartzi& 

2216 
11 Sec - r 1 2 N  a 3 4 L  

U T M  4307250 N Q I L ~ ~ O - - E  
Downeyvil le Mine 

Gabbs  Distr ic t  

Gabbs D i s t r i c t  

Quad  -P,l i%LLseEeak_15! 
LFP%Z? i d - _ ~ x % l  2 ~ d - w l  t 51 -c 1ea-r- 

-- and_-~~i_te,_-~t-~t_h_edraul -kar its_ c.rys.t&k, 
r a d i a t i n g  hemimorphite -- - -- x l s .  ---- 

Dense,. ~ r i ck~reh_ancSye l I sh~-h1 : .~~n  



Sample Description 

Sample Number I Location I Description 

2226 Quad P a r a d i s e  - Peak 1 5 '  - Glgts of- chalrac_Bt-e-athgreen-and - 

Sec h ------____- r 1 2 N - -  3 7 ~ -  b l u e  Csox r i m s  -and ~tai-ning,_-i,n-whi te 
q u a r t  z - c a l c  i t e  vc in .  

7327 

Gabbs D i s t r i c t  

Quad Pa_x~adi~e_Ec_;rk~_;I5-!- I---- Mala.c~.i-te-_an~.azu_rite_c~_t_s-~_n ---- 

2228 

Gabbs Distr ic t  
P a r a d i s e  Peak 1 5 '  - _- - -_ . Wh i t e _ gu-a r.c z z c  a 1 ci,t-eev_e_eiin_n_w_LtLrzlo_t~S 

UTM kD-%oa 

---*----- 
set 21 T 1 1 M  - - R -3JE _- I a nd  s t r i n g s  o f  c r y s t a l l i n e  c i n n a b a r  

- N QLBQO-Q-E alo_ng_ban4ing.-dark red-brown e u h e d r a l  

Gabbs District 
auad P s a A i s e P 3 a k - l ~ S L  . -- 1 C l  e a r_ - vu ggy- l(ei-_n-qquar%-m_a L & ~ : _ h _ i t e ~ ~ ~ d  

~ e c  2---- T 12N 2 -3ZL- 
U T V  4309800 - N 04LLh00 --i 

Scheeba r  Mine ~ ~ s - t a l s ( g a r n e ~ ? ) - - -  
F a i r p l a y  D i s t r i c t  

Quad P ~ a d  i s  e L w h t h  .SXLLL~X,C~~,QX. 

~ e c  1 6  T _II_N-- R - 3 7 E  - mineras&s,-_he_m_atit_e-red - - - -- - i a s p e r o i d  pod 

UTM 4_29_18li17--- - - - --- ---- 
Scheeba r  Mine ----- -- - -- - - - - - 

azuri~te~clots,go_ssaan-w-ith box_wsrks_ 

-- - - -- -- 

2232 

sec  .L T U H  - R -_LIE - 
U T M  4293000 N -!iX!.6-0?0- E 

F a i r p L ~ v  District  
Quad P a r a d i s e  Peak 1 5 '  

sEo_ck4~01k_s.__sf q u ~ r L ~ - v ~ _ s ~ c r o . s s a ~  

c 1-0 L S.~U ox ,.. c h a L ~ ~ ~ c , i ~ n ~ ~ e ~ i ~ . s ~ ~  

2233 

Sil icif .ge-d-&rnJels  and s k a r n  c u t  by 

sec  _?L T LIN__. R .--- 3 ZL 
UTM 4_29'd10&- -- N 063@45O-E 

1 U T M :  419281); N 0430530-E I - 

F i a r p l a y  D i s t r i c t  
P a r a d i s e  Peak 1 5 '  Quad 

c_~o_E _g~~!i?!! - ! & o x m i ~ r a l s  -- -- 

2234 

J a s g e r o i d  -- b r e c c i a ,  .-- some v e i n  q u a r t z ,  

---- - 
F a i r p l a y  D i s t r i c t  
P a r a d i s e  Peak 15' Quad - 

sec 2L T -AN-. R _-3LE 

- 

F i a r p l a y  District 

Mastve-gossan, m o s t l y  h e m a t i t e  and  
l i m o n i t e  -- 

- 



Sample Description 

Sample Number Location Description 

and l i m o n i t e ,  c l e a r  q u a r t z  c r y s t a l s  - - - - - - - - -. - -.. --- - -- - - - -- 

and b laded  w u l f e n i t e  c g s t a l s  i n  yugs .  - -- - -. - -- -- -- -- -- 
Downeyville Pline 

p..-...---...pp--.-. 

Gabbs D i s t r i c t  - 
Quad -P; j_~ad- i~e-kak~5-L 
~ e c  l1 T 12N P 36E 

4307100 UTM N 04 2 21-OLL E 

- Downeyville Mine 

Gabbs D i s t r i c t  
Quad P a r a d i s e  Peak 1 5 '  

~ e c  L- T JLNN-- R -3ZL-  
U T ~ I  4 3 0 8 2 L  N 0 4 2 8 _ 4 1 L ~  

1 Gabbs D i s t r i c t  ---I--- 
Quad P a r a d i s e  Peak 1 5  ' . _- _ _ _- _ -- _Mas_s-%lire__and - c e l l u I m s _ s _ a ~ a n d _ _ w h i t e  

- Massi-ve _s~LtLde--~r.e m a i n I y - _ p  y r  i DL-. 
some -- .- s p h a l e r i t e .  - - 

- -- - - - -- -- -- --- 

-- 

Buufft Feox-stained b r e c c i a t e d  

q u a r t z i t e  ,xuggy ,._same_jsp,,-Jarasire, 
- s e r i c i  t e  

f -- - - - 
Gabbs D i s t r i c t  

a u ad _ & s r ~ d ~ ~ s _ e ~ e a k J _ S L -  - -- -- 

s e c  - -4_________  T 12& --_37X_ 

UTM 4309200 FI & o L t 2 9 ~ 0 - - ~  

Craig  S t a t i o n - P ~ ~ s p e c L  -- 

Sec 4 T 12N P 37E 

UTM 4309150 -- ;, 0429100-- r 
Craig  S t a t i o n  Prospe_ct-_ -- - 

-- - --- - 

-- 
~whiit_e-vein q u a r t z x  c l o t s  lammel lar  
- q u a r t z - a f t e r - c a l c i t e ,  -- -- - - -- - - - y e l l o w  Feox - -- 

s t a i n .  -- 

-- --- 

a u a d P a  radiseePea&-152- 

s e c  3 - -  T L l X -  R - 36X- 
UTM 4 2 9 9 L ( 2 0  - N 0 U B -  E 

Gabb-~~TurligsLen -- 
Gabbs D i s t r i c t  

Quad P a r a d i s e   pea^'---------- 
~ e c  9 T LLNN-- R .-3ZE-_ 

UTM -4307300 N 0 3 2 S 8 5 L ~  
Fowler S p r i n p  Prospe.ct 

Gabbs D i s t r i c t  
Quad P a r a d i s e P e a k 1 5 L  

2 1 Sec _ _  T 12N 8 37L- 
UTM -44.0 N Q ! L ~ ~ ~ Q Q - . - E  

P h e l p s - 3 t a k e s T r a n ~ i n p  
Gabbs D i s t r i c t  
P a r a d i s e  Peak 15 '  Quad. 

1 3  Sec. - T 12N R 36E 

UTM 4306000 N 0 4 2 3 6 0 0 f l ~  

Cabbs D i s t r i c t  

v e in--qua.rt z,_-PQ~ % . . c h d z m ~ y ~ i t . e _ ~ - -  -- 

bgrn i t  e2 some &~--KQX. 

4Shj_t;e-\reio q u a r t z , ~ c d l c i t e , - . . . . -  
muscov i t e  on v e i n . w a l l s .  minor -- - -- - -- -- - 

Feox and ;\In0 s t a i n i n g ,  some s c h e e l i t e .  - -- - - - -- 

-&A t ~ v e - i n - q u a ~ t z c l a  ts-green__anh_ 
b l u e  Cu o x i d e s ,  - p o s s i b l e  t e t r a h e d r i t e ,  -- 
some h e m a t i t e - a f t e r - p y r i t e  ---- - - i n  bo th  

v e i n  and w a l l  rock .  -- -- - - -- -- 

some p y r i t e :  

S i l i c e o u s ,  hemat i t e - l imoni te  g o s s a n .  -- 



Sample Description 

2235 -- Quad _ k ~ a ? ? e .  A i l  - -  _ ?lass-ive gasneL-epidote_skam,_- 

Sec - 1 3  r m-. - R 33E specular  hematite, some Cuox 
U T M  4291035 - - N OLtZZ960 - 1  

Quad,  - . -- -. - . -. -- 

Sec: r ____.-.. R . . 

UThl: N t .. - - 

- .. - - - ... - 
-- 

Quad: -.-...-_-7-.-.-..__.----.... .- 

Sec: --- T a - 

UTbi: :'I :: - - .- -- -. - --. . - -. 

- -- -. - -. - -- - -- -- -- . .. . .- . - - - -- - . . .-. -. .- -. 

Quad: .- -- - . -- .. - - - - - .- -- - . 

Sec: - -  i. R ~ 

U T M :  V c 

-- _- 

Quad: -. . . ... .- 

Sec: T .  - .  9 ,  

U T M :  N E 

-. -- - - -- -- 

-- I Quad -. I --- 
Sec - 1 R -___- I UTR N E --- 

t 1 

Quad. 

Sec -- T -- R 

UTM - -- N 

-- - - 

Quad -- 

----- 

- 



Sample Description 

Sample Number ' Location 

1 
Quad - Lt-ink ing__Spr-i_ng -1 5 _ _ _-- 

set 32 - - --- 7 - 1-N p -49E 
U T V  4 1  9 4 2 0 _ Q - -  - -___  N 0542700 F 

P r o s p e c L  - - - _ __-_ -  - - 

Si1.verbow D i s t r i c t  . . 1 Quad _Srtsnklng -$pri-ng- 15_-- - _  - - 

sec - -  22 - _--- i -1 K- _ 4 42E-- 
U T M  4l..E-L25 N $iL27_50_.~ 
- L r o s p  e  c  t_ __A_-J.-J.i_t - - ._- 

S i l v e r b o w  D i s t r i c t  - -- 
Guao: m ~ c _ h ~ e a 1 5 _ ' _  

27 1 N Sec: T :  R .- 49.E-_ 
UTM: .4196010 li 03.4641 -9- E 

Unnamed . .- -. A d i t  ... a n 3  - .- S h a f t  . . - .- - - - -- 

S i l v s r b o w  D i s t r i c t  -- 

Q u a ~ .  _Jiawlc_h.. Il.~~~k.-lZ_!. 
sec: 2 5  T -.l.N..- a ..-42E._. 

0 ~ 4 7 0 1 0  c U Tht ~1: 4t~21.m i .. 

Unnamed C r o s s c u t  a n d  S h a f t  - --- - - .--- --- - - - - . . . . . .. . .. .. . . . . .. . . 

S i l v s r b o w  D i s t r i c t  
I Quao. KawichPeak-3-A . 

2 1 s .9 E_- Sec T -  -- 

U T M  4 L f i 2 8 . Q i 3  ~ \ 1  0.5-47QQl.-.: 
- L a r g i u n n a m e c t s h  af t 

Silvt?rbow D i s t r i c t  
Quad. Xawic_hhKeea._k-.~5 
Sec: 2 -- 7 AS-. R .  --42E.- 
UTU:  4 X 9 3 . 1 7 _ 5 0 - -  N 054IL000.~ 

U n n a m . e . J . L n c U . s - - _ _ _  
S i l v e r b o w  D i s t r i c t  

Quad: Kawich Peak 1 5 '  
2 sec: T. -LS R 4 9 E . -  

U T M : _ ? 8 . 5 0  -- PJ _0_546&QP-.~ 
U n n a m s 3 I n c U . n ~  
S i l v e r b o w  D i s t r i c t  

auad: Kawich Peak 1 5 '  
Sec: 7 . 6 - -  T :  L- R .  -4L2-L 
u T M  : -4L241250- N 05-48_1+00.~ 

La r g~-Crossc~t :Un!g  _Ar3 i t  
S i l v e r b o w  D i s t r i c t  

auad - . k L ~ i c ~ - P e a  k 1 5 ' 
35 1 N Sec T .  - R -4%- 

UTM 41q43-@ N 0547650~ 
Unnamed I n c l i n e s  
S i l v a r b o w  D i s t r i c t  

From open  e c k i n g s  a s - i i i c i f  i e d  

r h y p l i  t e  _ b r e c c i a  -,_- vuggy, b l g ~ c - h s  
i r o n  s t a i n s d ,  .py_r-i-t-e and  rep_or-_te 

A!,  Ag. - - 

G h i p p e j  f r o m  s i l i c i f i s g - z o n e  i n  

r hy 0 l i t 3 ,  - a  P prox-l m _ L g ~ ~ ~ ~ t ~ w ~ e _ n _ t $ ~  ( 

in to -a -d- i t ,  some u n i d e n t i f i - g i - g r a :  

s t reaks_ ._  _ - _ _ _ _ _ _ - - - - . - _ -  -- 

--- 
Unna-med-adit a n f  s h a f t  i n  s i l c i -  
rhy-~li . t~_,_~s_t;_~o_ng a l t e r a t i o O n  n e a r  
veining..no v i s a b l e  m i n e r a l a z a t i c  -- -- 

Chipped  f rom v e i n  i n  a d i t ,  q t z  
r i c h  b l e a c h e d  - -- - s h e a r  zone L soms 

* 

gr-ay u n i d e n t i f i e d  -- - - - s u l i d e s  - . - - -- w i t h  

3yYr2- te --_ - - -- -- 

-- 
Sil,ic_ifi3ci__ zones  w i t h  q t z ,  p y r i  t ;  
. in  _shs_ay_zone-s.  . e a s t e r n  2nd o f  
s t r u c t u ~ ~ e  i n  r h y o l i t e . .  - - .- - - -- 

C o l l e c t e d  from dump and  e x p o s e d  - - -- - - _ - - -- -- - - -. - 

v e i n  2-4 f t  q t z  v a i n  i n  r h y o l i t e  - - - -- _ -- -- - . - - -- - - -- -- 

j y r i t e  and  u n i d e n t i f i e d  s u l f i d e s  

Chime-l_from s h e a r  z o n e ,  q u a r t z  - _ 
s t r i n g e r s  and gouge i n  r h y o l i t e  
s t r o n g l y  b l e a c h e d  a l o n g  s h s a r  -- - -- 

py_rits-_a_n& ggyy u n i d e n t i f i e - 1  
s u l f i d e s  w i t h  p o s s i b l e  A g ,  Au. 
S i l i c i f L e d  v e i n  m a t e r i a l  i n  - - - -- - - -- - -. .- 

rhy_oli i te  from l a r g e  c r o s s c u t t i n g  - 
a d i t .  p y ~ i t e  and u n i d e n t i f i e d  -- -- 
s u l f i d e s  
-up- 

- S e L e ~ t e  3- -f s ~ m  e  x p o  s e  2 3 - A . L o o L  
Y a . i . n _ i u k e ~ ~ x , , ~ a ~ g i  1 1 i c 
w h i t e  a l t e r a t i o n . . s o m a  p y r i t e  -- -- 
and  g r a y  s i l v e r  s u l f i d e s  



1 1  
Quad -!%L!!! t-!&&~-e~--7/2____-..-.-- - 

Unsur . Set ---- -- - _- R 

UTM -!+2L!9q- - _- _- - N  0452780 E 
S i l v e r ' s  Gold Cla im - 
C iTv%Tda 1-e-Di < t f1Tt--- -- 

Ouad -Maunt-!~%%- i!.iii-- 
Unsurv.  Sec _- - T R 

U T ~ +  4277100 N 0452380 c 

G o l d e e i n g -  LIL .Claim. 
C l o v e r d a l e  D i s t r i c t  

Sample Description 

S i l  iic llfiedve_I_n_ L b r e c ~ i a , _ l i m ~  nL t e_- .. 

f r a c t u r e  c o a t i n g s .  Q u a r t z  cemen t ,  

Sample Number 

f i n e - g r a i n e d  b l a c k  s u l f i d e ,  some 

n a t i v e  s i l v e r .  

Locdtion 

coa t - ings ,  a d u l a r i a  c r y s t a l s  overgrown by 
q u a r t z ,  J a r o s i t e  c r y s t a l s  o v e r  q u a r t z  - - - 

Description 

some d a r k  s u l f i d e  p o i n t s ,  
pp 

Unsurv. - -- R 

UTM 4277720 0452290 E 
Golden King 111 C l a i m  

-- -- 

C l o v e r d a l e  D i s t r i c t  
2396 Ocad __--------_____------ S e c r e t  B a s i n  7 112 '  

Unsurv. Sec -- T -__-A R - -  

u s ~  4 2 7 2 1 2 0  ------- N 0459960 E 
P r i n c e  A l b e r t  Group - -- - 
C l o v e r d a l e  D i s t r i c t  

B ~ e c ~ d . ,  s i l i c i f i e d .  r h y o l i ~ e ~ ,  
d r u s y  q u a r t z  c r y s t a l s  and l i m o n i t e  
f r a c t u r e  c o a t i n g s .  

~er11~~5~i_z~edrh~_~)LL~~tuf_f_, -p u@e_t a - 
r e d  h e m a t i t e  s t a i n i n g  - -. on f r a c t u r e s ,  - 
p a l e ,  g r e e n i s h  f l u o r i t e  i n  groundmass 
r Z l t - e r e h r T c k . - - - -  

~ o 0 t s l l f ~ e ~ c h a l c a r ; i t e ~ ~ ~ ~  , 
a z u r i t e  i n  w h i t e  q u a r t z  and c a l c i t e  - - - -- - -- --- 

__~-mQ?_~-v~ggy, w i t 1 1  q u a r t z  c r y s c a l s  -ill 

Gabbs D i s t r i c t  I 
Quad Qua r t z  PItn 7-1'2' - 

set Unsur T R 
uTM 4318360 0418120 N - -  E 

H andMLlLin_e-._ 
Lodi  D i s t r i c t  

PaI_e_gr-e e a s i l i c  %t_ed-k LISE~LQ ne- ,s  kaur , 
minor  l i m o n i t e ,  F1n-0 c l o t s .  s u g a r y  - 
c a l c i t e ,  amber q u a r t z .  _ 

Lodi  Distr ict  
auad P a r a d i s e  Peak 15 ' -- 

Sec 1 4  T 13N R - 36E 

UTM . 431630ON -- N 0422_2_1(1__~ 
Smuggler F i i~ l e  

Quad P a r a d i s e  Peak  15' 

~ e c  -U&SSL T -- R 

UTM 4313650 --_ N 0420850 E 

V i c t o r y  Mine 

S.L~ic_a_atxd-LL_m-ee~ t o n e  , q u a r t z U o  deb___ 

i n t r u s i v e  r o c k ,  c l o t s  p y r i t e .  

--- 
-- 

I Sec: -- : . . A- R: : - 
UTM: -, . M  . E 

- -  

Vein  quart-Z, c l e a r ,  b l a c k  s t r e a k s ,  p a l e  

y e l l o w  Feox and Pbox s t a i n s .  j a r o s i t e  
i n v u g s .  -- 

Lodi  D i s t r i c t  

Quad . -- 



Sample Description 

I 

2576 I Quad: Gabbs M t n .  7 1 / 2 '  - 

4286360 I UTM __ N 0411800 
Rex Claims 

Fairplay District 

1 Quad. 

Set, T: R: 

UTM: N E 

Dump sample, grab, brecciated rock, 

silicified,HgS, native sulfur 

I Quad. -- I 
See: T: R : - 
UTM: N I 

I I 

Quad - 
Sec T R 1 UTM N E 

Quad 

Quad 

Sec T R 

UTM N E 

Quad I 
Sec: T. R: I 
UTM N l 

I 

Quad 

See T R. 

UTM N E 

Quad. 

Sec T R 

UTM N E 



Pab lo  Canyon Ranch 7  1 1 2 '  Quad - -_ - - --- - -- - -- - 
- Unsurv.  - -. - - -- 10N 4  2E R --_-_--- 

4286870 0479200 UTU ___ N -- _ - E  
V a l l e y  Cla im 

Sample Description 

J e t t  D i s t r i c t  

Quad _51a_bbh-Ca_n~~Ban&clhLlL211- 
Unsurv .  10N 4 2E Sec _. r - -  R 

4286620 U T M  N O e 2 g - . ~  

Sample Number 

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

Location 

g o s s a n ,  y e l l o w  and o r a n g e  o x i d e s ,  - - --- - -- - - -- - -- 

Descr~pt~on 

p o s s i b l y  from an t imony .  

Epy-r:il:e,_iran_ sdfates,graylhlack 
s u l f i d e  ( s t i b n i t e ) ,  some c h l o r i t e .  - --- - -- 

i -- - - - - . 
J e t t  D i s t r i c t  I --- 
P  b l o  C a a o n  Ranch 7  1 / 2 '  Quad 
Unsurv .  

Sec - 1 O N  4  2E 
- - T  _ _ _ _ - R  

4286850 UTM -- - 0482400 N - E  
Gibralter  P r o p e r t y  

J e t t  D i s t r i c t  
P a b l o  Canyon Ranch 7  1 / 2 '  Quad - 
Unsurv . Ser T F, 4  2E 
4283980 U T M  . N 0481260 F 

M i l l e t  t P r o p e r t y  
- 

J e t t  D i s t r i c t  

C l o t s  o f  j g l e n a  a n d j a l e  amber - - - -- - -- -- - - - - - - -- - 
s p h a l e r i t e  i n  s u g a r y  w h i t e  q u a r t z  

-- --- 

v e i n , ~ m e  c l e a r ,  c r y ~  t a l l i n e  g u a r t z .  

I 

] - I r o n  -- -- and - - .- manganese o x i d e  g o s s a n  c1.o-ts 
i n  q u a r t z  v e i n ,  j a r o s i t e  c r y s t a l s  

-- 

c o a t i n g  v u g s .  
-. - - -- - - -- 

Toms Canyon 7 1 / L  Quad . 

Unsurv .  
Sec T . R 

UTM 42d31Q0 - - ~ Q 4 Z V 2 9 i  
L a s t  Chance Mine 
Je t t  D i s t r i c t  

Toms Canyon 7  1 / 2 '  Quad. - -- 
Unsurv . 

Sec -- T R 
4285160 

UTbl N 
0475000 

--L 

L a s t  Chance Mine -- 
~ e t t ~ i s t r i c  t 

Unsurv . Sec T R 

UTM 
4285360 

N 
0474680 

E 

I 

B i n  Horn #7 C la im 

2690 

J e t t  D i s t r i c t  

Quad. P a b l o  Canyon Ranch 7 1 1 2 '  

Sec Unsurv . 9N 
- T  - R  4  2E 

4276320 UTM - -  0479600 E 

Quad' ----..-.--L Toms Canyon 7  1 2'  -- -- 

I D o l l a r  M i =  
J e t t  D i s t r i c t  

Quad P a b l o  Canyon Ranch 7 1 / 2 '  
Unsurv.  S ec T 9N 42E 

UTM 4276620 0479540 E 
D o l l a r  Mine 
J e t t  D i s t r i c t  

u a r t  z  a n d  c a l c i t e  w i t h  ci-n~-=b-rown 9- - 
o x i d e s ,  s t r e a k s  and c l o t s  p a l e  

C3C31-- 

- g r e e n  m l n e r a l 0 , m e d i K s e m i G -  
- * -. ----- 
t e d ,  - t e  t r a h e d r i t e .  
-. .- 

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

s t i b n i  t e .  - 

~ireqllar_tz._and-caldteyLtfi--c2g..t~a nc - 
d i s s e m i n a t i o n  o f  s t i b n i t e ,  p a l e  b l u e -  

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

Whi te  q u a r t z  and c a l c i t e ,  s p r a y s  
s t i b n i t e ,  some p y r i t e .  -- 

White o u a r t z  and  C- -- hLoL:!-  
and d i s s e m i n a t i o n  o f  s t i b n i t e ,  some - 
t e t r a h e d r i  t e .  - ----- ---- 



Sample Description 

- - - - - - - - - - - - - - - - - - - - 

gossan  ---- c l o t s ,  - - - some f ine -g ra ined  -- - 

UTM 

2695 

2696 

Z L  

2698 

2699 

2700 

---- 
1 J e t t  D i s t r i c t  I 

Quad - Tom's Canyon 7 1 / 2 '  

Sec UIlsurv. - T - -  P 
4277900 

UTM - -- N -E 
0475340 

Horse Canyon Mine -- - 
J e t t  D i s t r i c t  

Quad DXY' Canyon 7 1 /2L- - - - - -  

~ e c  36 - T  8N a 42E 
UTM 4261400 0471940 -- L 

-- ----- 
C l o v e r d a l e  D i s t r i c t  

Quad - SecretBas.L71/2 - 

Sec -_U~SYTY~- -  T - -  P -- -- - 

UTM 427 1970-- -- N --2 oA 6 1800 E 

C d L o n _ P  ~1~_=e_c-t- 
C l o v e r d a l e  D i s t r i c t  

Quad ~ o u n ~ A r d i v _ e y l _ 2 _ 1 / 3 ' . ~ - . - - . - -  
set Unsurv. - T R -- 

UTM 4 2 7 7 8 2 0  N 0454320 E 

- ---- 

Mount Ardivey 7 1 / 2 '  Quad  . _  

Sec 
Unsurv. 

_ T  - R  

4277860 UTM N 0 4 5 4 3 0 0  E 
E a s t  Golden Mine 

-- 
C l o v e r d a l e  D i s t r i c t  

Quad Mount Ardivey 7 1 / 2 '  -- 

Set -Wur.v T --- f l  -- 
4275250 UTM -- N -0455940 E -- 

-- - -- 
C l o v e r d a l e  D i s t r i c t  

Quad -- - 
Sec T R 

UTM N E 

- - --- - - -- ---- -- -- - 

s-Ll ic i f ied ,  l imey sands tone  w i t h  - 
c i n n a b a r  and w h i t e  c a l c i t e  f r a c t u r e  -- - -- - - - --- - 
coatings, FeOx s t a i n i n g .  
- - -- - 
-- - - - -- -- 

EZZ?-C_~LZ ed~-~~o_x~s ta in_e_d_rh_~  oJ_i t_e-- _ 
-- t u  -- f  f  , -s i x c c i f  ied-b__uttn~t~b!LL~~~ -- - -- 

-- - m i n e r a l i z a t i o n .  - - -- 

- 

-- P a l e  -- -- w-hit_e,-green, and pu39~1e - __ 

_£luori t e ~ ~ e i n _ a n d _ b r e c e a _  __- - -  - 
cementii-ii; m a t e r i a l ,  Feox s t a i a e d .  - 

-- - --- 

_Eeax=s Lained,-part?;-remd -. - 
- b r e c c i a ,  - -- v u ~ l i n e d  - w i t h  -- c l e a r  

q u a r t z  c r y s t a l s .  --- 
- - - 

S i l i c i f i e d  hydro_rh_ermal b r e c c i a ,  --- - - 

-- q u a r t z  - -- and - a d u l a r i a  c r y s t a l s  on 

f r a c t u r e  s u r f a c e s ,  minor manganese 
o x i d e .  
- -- -- - -. -- ----- 

- S i l i c i f i e d  -- r = l i t e  - t u f f  w i t h  - 

h a i r l q n a r t ~ v e - d a  r i 

c r y s t a l s  on f r a c t u r e s .  -- 

-- 

-- 

,. 



Sample Description 

Sample Number 

2 7 2 9  

Locatton Descr~pt~on 

a I a u a a  -Bal l3h_~181?_-L _ - --- - ---_ -- From v e i n  i n  _ad-it ., sj_li_ci-fis-d-- 
~ e c  -- .- 8 _ _ -_- -_ T _ _  2~ - -_ 50~ - rhyolite..strong~hydrothermal-_ 

421 0700 UTV - _ - - d _0151425-~ _ a l t e r a t i o n .  . y e l l o w  -ox ide s  _on __ 

_ P r - ~ s p e ~ t - _ # 8 _ @ i l v e r _ D i s c , ~  u n i d e n t i f i e d  - s u l f i d e s .  - - -- . - - -- - - -- 

~ e l l e h e l e n  District_ I -- 
ouan  - B a l l & ? l ? n -  Zh! - -- - - 1 From dump _ n e a r - m i - l l s i 5 ~ _  nay_ -- 

set - 7  i 2 - ? SQE- . 

UTM &Z2U28_5_ v -0710-b000 6 
Merger -- -- -- --  ins_-(Ruby__Clai-m_) - _ 

-1argz-cross-cut--ac=ii-t -._. Qt z_ xe-i-n- 
_mate_r_i-al-.-. s i l v e r  h a l o i d s ,  Pyr_.$e 

t o  u p p e r  -sh.af ta . iLarg~_qt:~-v_zLn 
w i t h  wispy_ s t r e a k s  -of s i l v e r ,  - - 

anti o t h e r -  suLf-id22 

273 1 
B e l l e h e l e n  D i s t r i c t  - - - - 

Quad -KCUZ~Z~S n23-!-- ---+ChippeLf -_ _- -- r o r n ~ i s - c ~ y . z r ~ . _ x e i n ~  

Set. 3L r -3_N_-_- ;i -4~2G.- 
UT?J: -!-@.x_-ki~.g 1 Z 

B e l l e h e l e n  D i s t r i c t  --- -- - - - . -- - - -- - - - - 

2732 
z-one-in- rhy-wlite . . s t r o n g  hyd ro -  --- 

t h e r m a l  _alt-e-raLjon . . b l e a h e d  - 

-. w_h i ts2 . py r.LL3_-a n-3- p ~ ~ s - 4  bA--Au/A g 

B e l l e h e l e n  D i s t r i c t  - 
Quad _LelleheL_-n--Tz_ 1 I _ - - _ _ - _  1 Selece-t-33 fr_om~urn~-~tz~rich- 

---.-- 

Q uaii BeLl-s.hd-? li - Z$_t-- _- -- 

2733 
2 - 3  1 3  c  t_g 3- .f _r_mrn$-urn~_sne-ar~J-L- 

sec 3 5 . L -  s h s f t -  i n - s i l i c i f i e d  r h y o l i t e  : -3N 9 - 42.K- 
UTbl -4.2'123/~_-. Tyrit-g-_aqi o t i i e r  b u l f i d e s  N OL46-46E E -- 

Unn am_% ciLs-h_af 3--. - - -_ -- 

see - J ~ s u ; r ~  ..--_ T 2 kN -- R 53 h L -  
UTM &2QT25.L-- ?i QTL~L~Q-E 

S i ~=~onia-l--_.  -. -. - 
R e v e i l l e  D i s t r i c t  

Quad _ k ~ U e - ? & !  
Unsurv.  28N Sec T -- R 5L& 

UTM 4209000--.-.--- c z ~ 2 6 0 - ~  
K i e t z k e  Mine - 
R e v e i l l e  D i s t r i c t  

~ u a d  R e v e i l l e  781 -- 
s e c U n s u r v =  T 28N R ~ ~ E -  
UTM -@8850 N O _ Z _ . ? E ~ L E  

E e l l e h e l e n  D i s t r i c t  
Quad _RLV%LL~~ - -LC?_1& 

Unsurv 1 1 
Sec :- T ZZN_- R 5 1 ~ E - -  
UTM L2O0284L___- N 015.?-l-&2L~ 
S - L l v e r ~  Q n_i_a.l-M_;I n-i--- ___-- 

R e v e i l l e  D i s t r i c t  
1 1  

~ u d d  _Ri3vci_lle 7 s - 

--eixp-o-sz d _ . _ v ~ : i n a i a c ~ d _ & q ~ ~ c  - 
c i a  w i t h  c o p p e r  a n d A s p y  pra,yl -. - -- - - - - - - 
s t r e a k s  o f  s u l f i d e s  i n  s e c o n d -  --- - _ - _- - - - - --- - - --- 
a r y  q t z .  
C h i _ ~ ~ p e d  f rom v e i n  f a u l t  s y s t e m  
i n  o p e n - p i t . . s u l f i d e s  o f  c o p p e r  - -- - - +--- 

- S e l e c t e d  - - - - -. - f rom - . - o p e n - p i t . . q t z  v e i n  
anrjl__s_c-o.n$Kry--gtz. :_, b r r c c i a t i o n  

-- Malachit.., - a z u r i t e  2_ a n i t m o n y  
l e a d  1-si-lver 

--_ S e l e c e t e d  -- . - - - -- - f rom - w e s t e r n  - OE-pit ,  - 

a z u r i t e  1 m a l a c h i t e  L-- b a r i t e  a n 3  
f l u o r i t e .  - 

From -- .- exp-osed v e i n  i n  a n d  dump 
s a n  l i k e  m i n e r a l i z a t i o n  w i t n  Lo_% .--z 

C o ~ ~ e - r ~ ~ i d e s  an3_~_u-.fi$-es. 

I Ki2Lzke Mine 
R e v e i l l e  D i s t r i c t  I 



I 

Quad - R e v i = i l l e .  'I&: - - _ - -  ' C h i p p e i f r a m _ e x g o s 2 - i - ~ a i n - i ~ - _ -  
sec -U!nsurv,_ r 2hN _ 11 51hE- ! h y d r o t h e r m a l l y  - a l t e r e d . - v o l c a n i c s  

urv - 4 2 0 9 0 8 5 .  .. 0570400:  1 s e c o n 3 a y  qtz--coppar  an& p y r i t ~  

Sample Description 

I F i s h e r m a n  , A m a z o n  e c t  . p r o p  ./ - -- - - . . -.----. 

Sample Number 

D i L~L- ---- ----- 
ouao - R e u e i l l e  74 I-_ - Chipped  - f r o m  v e i n  i n  a j i t _ _ q t - z  ,.- 

T -2hN - -  P 51 &EL i n  _qu_ar t it~-. L v - g ~ - ! ? i h  _ c o p ~ - a x ,  

uru -_4209804.--. - -  %r 057-1685_r / a n t _ i m o - n x - a n d ~ r _ o ~ a b _ l ? t e _ _ t r a h c d ~ i t  
G i l a  Mine I I --- 

Locat~on Descr~ption 

-224&!- Chippe-d-f-corn-ex~osed v e i n s  a n d  
sample - j . f rom o r e - b i n . . s t r o n g  i r o n  
ox ide s -  w-ith-py-ri te ,  s t i b n i t e  a n d  

te t rahe .3~1Lt_a.  - -- 

R e v e i l l e  D i s t r i c t  1 
Quad -R-~J-@~~LIc ~ k !  -.- - 11 -- ._ -- 7 

2 74 1  
-- 

S e l e  c  t ed  _f rommdummpPi,n_ p r ~ p y _ I i _ t ~  
i z e d  .-.Jayk prupl-g a n d e s i t e  t u f f  - -. 

py r i - t  e  ,-- a n ~ d - ~ s ~ i . l . ~ ~ ~ ~ . s ~ ~ E i d e - z - ~  

Sec - U ~ S U ~ V -  r 2:k~- 5_1hK- 
UTM _ 4 2 _ 0 _ 9 4 . 6  _ 05_7_2_360_-~ 

Ant imonal  - Mine . - - - -- - -- 

R z v e i l l e  D i s t r i c t -  
Quad _R-%yz ill ~-7_82 _ 

sec _U!_u~vi-- T -3N- F 51-2iL 
UTLI -42_1_4284_ -1 Q5_7;L90Q_L. 

Arr-owhead-Extensim -- - . _ 

2742 

2743 

2744 

2745 

Arrowhead-Dis t r ic t  
ouzo Ae-~~1-~I , .e-  7 7i- 1 1  . 

2746 

Selac-t-e 3-f r o ~ l i l u m p  s.-.pr~pyIiij= 
sec Unzurv.  T _2_N_-__ R 5 1 & ~ _ _ . .  i_~~~-an_ci-blza-c~h~e-d-~t~uf~L,Lai;~-- 
UI M -42L5 3 9 L -  N Q5_'Z2liq_ E p g r i t - e  a n 5 - z i l ~ e a . i i 2  71 i m - d d  

Arrowhead -- - Mine - --- -- g.sdd-~ 3 po~- t~d_ ._ .  
Arrowhead D i s t r i c t  

Quad R a v 3 - i l l  e--7 + I --- I 
1 

Se-kcct e 3 -f r l '~Omm~usnpLdir  o a g g 1 . y Y ~ i  - 
~ e c  Unsurv.  T i-d-- a 51.zEE 
u T M -42&3_&._- FI 052_12_84- E 

New R eve i 11 e Mine - _  

R e v e i l l e  D i s t r i c t  
Q ~ d d  -R_2v_iUi: 7 4 I_ - .  

Unsurv 1 
Sec T 2hN a 512E 

UTM L 2 0 64 6 0 N Q 5-74223 5- E 

New R e v e i l l e  Mine 
R e v e i l l e  D i s t r i c t  

Quad 113rk2a71' 
Unsurv SEC ___.______Z___ T 5 N R -49L 

UTM -&2332UL N QUQ~LE 
A & B Mine 
Tybo D i s t r i c t  

Quad - T x ~ L ~ &  I 

sec Uns u r v  T 5 N  R 2 
U T M  42 3 3 7 5 0 N 05-426Qk~ 

2 i z ~  A + - i r  a n  stabixlii_;tin__&m 
~i_ th__qt  z -b r e  c c i  a ,,ugg ~-A-g9Ph+ 
S b t y " l ~ - ~ o ~ ~ ~ i ( 3 e s = . p r i ~ ~ ~ ~ ~  

S-eeIeec-tcd -f r am_ A u r n p a  ax -u p p er. 
a d i t  - a n d  exposed  w o r k i n g s .  . comby 

9: 6- ~~~?E~-~-,_W~~L.L~-LII?_~LX~~SS 
of E~-L__S_~,,,C-U-ZS-~-~&~~-_A_~L 

Fram-o pen-pitsaacl-dozer-- cuts-- 
b_Lczac b sd-_ wh i-t-5, .&Y_ r~tkr~rnd-1 ,~  

rlsd-ttuf.fsswLth_Marcury_-ani 
s u l p h u r  and  minor  s u l f i d e s  -- - - - - 

F r o m o u t  CCQ p s u ~ z . 2 ~ ~  c U ~ L  

i~hy.d~~Lhexrn;a l ly_al .L?x ad -tuffs 
Pkachzclwh i-t~~~sUCi,iL~-:_-l_,,ug- 



Sample Description 

Sample Number Location Description 

Tybo D i s t r i c t  
I 

Quad: -Qb0-...2& 

i l 
Quad _Tybo 7:: _ - -- -- - -  _ _ -  - _ 

sec -_LJnsurv-. -- T - 5N .- + _ 49% 
>, (2_548200--~ UTM ~&_233650_ - 

Break -- -Kin-% ---___-_ _ _ _- _ - _ - 

1 
sec -Unsu_r~-~ r 6L-- 9 -49~.E_ 
UTM _Q46 ~ -oooo  --- N (22525480_-~ 
- T y b  0 -_M i-n_~:-(_Adi-t-~ 

Tybo-Dis t r ic t  
Quad Tyb0--7 

1 
sec U n s u - r ~ - -  T -6NN- R -492-E- 
UTM A2_46_68_P N Q552220-_~ 

Tybo Mine (Main - S h a f t )  

-- S E ? ~ K C  ---- t e i - - f rom_dozer -cu t - s  i-nn - 

- whit! - highly_-a l_ tc rg4- -a rg i l l . i c -_  
-- -- t u f f s  - - - . ,.mercury-_as-cinna-ba.r -and 
PO s_s_i U ?- m i: L_%c__'~_n a__bar_* -- 

From m a s s i v e  dump. .replacemmg.nL .- - -- - _ 
o r e  i n  l i m e s t o n e  c o n s i s t i n g - o f  - -- -- - - - - -- - - - - 

LeadJzinc_(_silver.  - . p y r i t e .  

-Mas& ;tr;lpLac m e o r o f  
-l_zadL z  i nc Lsi I - ~ e r U u z  ton2- 

Unsurv.  6 N  / 9 L E  Sec - -- --- T -- P -+ -?- 

U T M  L247-QQQ FJ 0-55170Q _ E  

BuRkar  U_LMBnr=_- -- __- -- 

Tybo D i s t r i c t  
Quad TJk!,.Q-'Z&!- 

Unsurv.  Sec T 6 N  2 - 4.985- 
-ten u LI ~ 2 - 4 6 5 8  L_ - -  N G 5 5 11 VU- c 

G - i l . m o x ~  -M-in~- (2-1 -_ - - _ 

Tybo D i s t r i c t  
1 I 

auao -Tyb0-__[7! 
exposed  n e a r  t h e  t h e  two s h a f t s  -- - - -. - -- - - - - - 

o r e  a t  s u r f a c e  i s  s t r o n g l y  o x i -  - - - ---* - . . - .- - - - - - - - - -- 

d ize - l  i ron__st_ained a g d  f r e e  of  - - - - - - - - 
v i s a b l e  m i n e r a l i z a t i o n  

- .Sdected-  f ronr --ma s s i u d ~ r m p s , ~  
q t z  b r e c c i a  and  r e p l a c e m e n t  o r e  
o x i d i z e d . . i r , _  l i m e s t c n e  gouge - -- - -- -- -- -- -- --- 

zone with-pyritg..tetrahedrite(? .- - - - - - 

_.M_os_t lx f r - ~ m  - ~ ~ e ~ u l r t s g  sLen- 

E l l e n d a l e  D i s t r i c t  
T o n o ~ a h  1 : 2 5 0  000 Quad -- - - -  

2752 

1 9  sec T -2N- u -4r2_E_-- 
UTM L 2 1 6 L O Q - - -  N 0 5 2 0 X ! - ~  

E l l e n d a l e  Mine 

Tybo D i s t r i c t  - 
auno Ton-o.paSL-1:~5.0_.,0_120 + -ECO_~_- .C&~~~-~  c ~ . ~ - s _ Y ~ A  ~ ~ 3 3 2 2 ~ -  

E l l e n d a l e  D i s t r i c t  
Quad Ton~pah_3~25Q,k---  
Sec 1  9 - -  T L N N  R -u_E- 

U T M  . k 2 1 6 f + O - O .  N Q.52029011~ 
E l l e n d a l e  Mine - 
E l l e n d a l e  D i s t r i c t  

Quad Tonopah 1 : 2 5 0 , 0 0 0  
sec --.2~5?--- T 3 N S  R *  -1,'Z.E 
UTM 4216000 - N O52_Q9.01)_-~ 

P r o s ~ e c t  e a s t  E l l e n d a l e  M i n  
E l l e n d a l  e Distri ct ,  

stopxL.-s-a-mp-le f rom v e i n  c o n s i s t  
i n t r u s i v e  m a t e r i a l  i n  h y d r o t h e r -  - -- - -- - - 

m a  1 1 ~ - a - l t  e-r e  3-rh~~01,iLe~..dC_oXi.Ag -- - 

From d u m ~  and  n a r r o w  v e i n  i n  

From v e i n  i n  and  a long-w-zs t s rn  --- - - .- - -- - -- - 

a d i t . . h i g h l y  a l t e r e d  r h y o l i t e  
s t r o n g l y  s i l i ~ i i ' i , e d ~ ~ ~ n - s ~ n e  -- 

At ~L~E&~z-s~uUI&S(  ~ L G u . ~ -  
p y r i t e , . A ~ ,  Au 
From v e i n  i n  s h a f i t L a - t z . - W x ,  - -- -- - 
w i t h  minor  s u l f i d e s  i n  a l t e r e d  

. p u r p l e  r h y o l i t e .  .. 



Semi-Quantitative Spectrographic Analysis 
Zlement Sample Number 

Lower llmlts of datermlnatlon are In parentheses. 
G - greater than  value shown, N = not detocted at llmit of detection, c detected, but below value shown. 



Sample Description 

Sample Number Locatron Description 

Qiiad ---I Y e l l a ~ - C . ~ n e  7b I - -  - 
Sec - -- r -3N--- R 46E: - 
urbi  42_1_1_05_0 0-52OL8O-t 

N o r t h w e s t  -- - - - of.-El._ea-l~~_i.-ne 

E l l e n d a l e  d i s t r i c t  
Quad - - - t ! u - ! f d ~ ~ ~ ~ - ~ &  

sec T - 3 N  R -46F--- 
U T M  4216220__--- ~i ~ 1 _ 9 k 4 0 ~  
P J a r  thwre_stto-f-_E 1 1-e n - l _ a 1 2 -  M i . n  e  

E l l e n d a l e  d i s t r i c t  
a u a d  S t ~ n a C a b i n R a n c  h-_Si?l-7kL- 

26-27 Sec T ?-!-- 9 -46E- 
UTM 4215120 - i! Qfi-2476-0-.~ 

S i l i c i  f i z i - v e i n  m a t s s - i a l -  ad--- 
gouge  - f rom _ v i n _ , _ o p e n  _ - s p a c e s  ,-- 
_manganess-_st-a-lding w i t h  - e o P p a ~  
s~11f  i23t8~-a~n$-_0_xi-Ae~ , _ ~ ~ i t . z - - _ ~ i t h  
some q u a r t z .  
Ghi p p e e a f ~ ~ ~ Y U = & L  -q-t?~&,--- 
s t a i n e d  by f e - o x i d e s  a n d  manganss  
- - -- - - - - 
g a l e n a  a n d  u n i d e n t i f i e d  s u l f i d e s  - . -- -- 

S e l e c t e d  fra.al dwnps. ,~agyr gI;;F - . - - - - . - . ... -- - - 

v e i n  m a t e r i a l  i w t h  minor  Cu, 

E l l e n d a l e  d i s t r i c t -  
-..222% I Quad S t o n e  Cabin-.R-ar_lch-&____-.---.- I I / S 2 1 8 c t - e ~ f  u r n p ~ ~ p ~ n s p ~ t s  

Unnamed inc.Linza------ 
E l l e n d a l e  L i s k i - c t .  

Quad &one Cab_Bn_Banc k -2 &! 
Sec - T - -3N_ 2 4 6 E L  
UTM 421438r3---- bi 25213 80_-E 

Unnamed s h a f t  --- - - - -- --- - - 
E l l e n d a l e  d i s t r i c t  

a u a d  3 - _ C L a h i . n . - h c h _ _ 7 L P -  
sec 3 L c  T 13N- R 47-E- 
UTM 4212000 - _0_523680~ 

J u  m b o-Ming -- 

E l l e n d a l e  d i s t r i c t  
a u a d  S t o n e  C a b i n  Ranch 7 h 1  
Sec T 3 N L -  R _k7EE_ 
UTM 4212200 .__ N m1L44YQ 

Unnamed p r o - s p e c t  i n c l i n e  __ 

_ g t z  v s i n  m a t e r i a l Z w i t h  cu o x i d e s  
s u l f i d e s  i n  a m a t r i x  o f  d i r o r i _ L e  -- . -- - -- - ---- -- - - 

v 

Y ~ a m a x p o . s e  Lv.ai~,..;il_icir"izL-- 
s t r o n g l y  b l e a c h s d  v o l c a n i c  w i t h  - - ---- --- 
c a c k a S e  .- - s t r u c t u r e s  -- -L no  v i s a b l e  
m i n e r a l i z a t i o n  - - --- 

- 
G h i  p p d  .._f r am-w"~~crn++ntstrclng+y- 
a l t e r e d  -- - -- - .- - h y d r o t h e r m a l  - - sy_s-tsm 
some s i l i c a t i o n . . s h a f t  i n  b a r i t e  . -- -- -- - - - - 

- 4  4 

C h i p p.ad- - 2 . ~ 0 - m v e i  L- a_n_&-s-e-la-ct-d 
f rom -- dump-.-,green a n d  y e l l o w  
a r s e n i d e s ,  C U  o x i d e s .  a n d  A,? - - -- 
s u l f i d e s  

Sec - r R -1;Z.L 
UTM -4212880 ___ N Clf i2418n_~ 

Unnamed i n - c l i n e  

E l l e n d a l e  , d i s t r i c t  
2763 f Quad Ye l low Cone 7 8 1  

f i 2 5 ? r t . ~ _ i 3 j - Z l _ i n n l a t y + s h a l ; 3 y ~ I  3 - 
s t o n e s .  -- 

-G fipg2ict frarn_~uggg~p~t~y:-cal~ i - 

1 

Quad Y e l l o w  Cone 747' - 
Sec T 3N R 

UT, 4218320 N 0521580 E 

P r o s p e c t  ( i n c l i n e )  
E l l e n d a l e  d i s t r i c t  

S ma 11- ~ L Q  s p  e c t i n c l i n u n - - m  - 
s i d e  o f  r h y o l i t e  plug, ,_strong 
i r o n  s t a i n i n g  a n 3  h v d r o t h e r m a l  ,. 

a l t e r a t i o n .  



Sample Description 

Sample Number 1 Location I Descr~ption 

28 / Ser  . T 11- R -dB-E- 1 From apellstapasanfiumps,.fault 

. . f Quad _St~nk_l~gSpr_i-ngs -15 - 
~ e c  2 - 1  T - 2N a 48E- 
UTM -42051O0O0 - v 051L,fLQL~ 

Eas-rn. ~ 9 s t - s h a  f t_-_ 
Golden Arrow 

Ouad _Stinking-Spring%- 3 2'-- -- .- 

27 Sec - T ~ N - - R  _48G-- 
UTM 42 0 5 1 7 5 -- %i O r ? L l 5 ! l ~  

Blewett-Watson - - - - -- - - -- - --- - - - - 

Golden Arrow district 
Quad ~ t d n k i n g ~ p r i n g s  I%_- 

UTM 4205020 ___ N C153_5C3QQ-~ 
Golden Arrow Mine- - 
Golden Arrow district 

SaLec tei-fr-om_-Lump. -41;~ - v ~ i n - _ -  
- silicified _ -  - -- - breccia --- - - - - -- an3 micro - -- - -- - 

b r ~ c i a  - some - - - - -- bleaching - - - near - -- 

shears - - - - - - -- - - - A -- 

Chip p e rl- f r o n - - x 2 i m s a l  e - ~ t d -  
f r o - m i u m p ~ h y a l i t e b ~ f c j a , -  
gwgs- _ a _ n - d - 3 q t ~ B ~ k r i n g r r r s - ~  

- 

- - - - . - - - - - 

Ouad St-i-n-k-in p S p r_iin,ggg1_5- ' 
28 Sec -____ T 2 N  R -2- 18E 

UTM 4205200 4 0 5 3 4 8 0 0 ~  
Go1:ten Arrow Mine 
Golden Arrow district 

Ouad Sti~k.i11gs_p.~ing~1-~~ 
Sec  3 --__- T -_1_ q -ii8E-- 
UTM 4207350 - -  N OEL65-03t 

J2.!i?.$ Group___ 
Goljen Arrow district 

1 Ouad Stik-iag-S~x ing-l-5 -- 
Set 3 3  T R -!+EEL 
UTM L20375__0_ - N Q ~ U _ ~ Q Q _ _ E  

Large unnamed incline - 

Golden Arrow district 
Ouaa ~ ~ g ~ i g - _ I  .! -- 

33 Sec -- T 2 N -  48E 
1203250 U T M t  - - N O Z ~ . ? ~ ~ E  
Unnamed incline 
Golden Arrow district - 

auad Stinking S@g 1 5  -- 
32 Sec T 2N-_- R ___&E_- 

UTM 4203650 N O ~ ~ L O O E  
Unnamed prospect 
Golden Arrow district 

Ouad Stinking Spring-15' 
~ e c  32 T 2N Rw4lxE..- 
UTM 42044000 N (25.33150~ 

Shaft in adit __ 

Golden Arrow district 

vein, _ -- breccia --..-I_.? strong hydrotherma 
alteration near vein..pyrite, Ag, 

- 
and probable gold, 

G h i p p x L f r a n - _ u e i a U r s m - d u ~  s 
brecciated rhyolite, bleached an3 - - - - - - 
iron stained..minor pyrits. - - - -- 

C h i p p ~ e U m u 2 i  n 2nd ? ~ I m p  
silicified fault vein rhyolite 
bleached -2 bracciat~d, ~aideiit- 
ified - -- - sulfides - - . and oxide?, some 
silver. 
Selected from dump..silicifizd ----- 
and partly -- brecciated vein mater- 
ial in -shear. -A-u, Ag. ( - ? )  

s 2 1 e c_teJ-_f -c~~m_~Lu_m_ps~9-~_um~ 
rrji_oJ-ite breccia..pronah.Je g01ii.- 
silver.. - - - one of 10 shafts along 
the same vein in rhyolite -- 

S;31i?cti?. i-np-anLc hip+ 
from vein..qtz vein in rhyolite 
'hydrothermal alteration near 
contact - 



I I 

.-LzzLU- I o ~ a o :  _ K . ~ ! i ~ h . P t ~ k . . . . .  1.5.-! / .- B l e a c h e d  . .. . .- .. w h i t e  .- - - s h e a r  zone  ~ . w i t h  

Sample Description 

I ~ i ? c  -- -3 5- _ _ T j_N-- R _ 4.9E _ I s i l i c i f i g d  v e i n  m-at3rial_.  . s-%l_;t: 

Sample Number 

sec - A N  - -L9E - 
L i L l  -4J2365-0 1, 0544-500 t 

C l a c k ,  Ne-wton-, 2 - i g l e r  , - ~ r o ~ . l  -- 

Locatlon 

-228-L- 

S i l v e r b o w  D i s t r i c t  
2785 I Guad _Kuci-c h  .Paak_-l_5-_- -_ - _  ._ -- i 

Descr~pt~on 

S i l v e r b o w  D i s t r i c t  
Quad -K-a-w-i c h  _ Le-a k. 15 ' _ _  - _--- _-- - - t C r n m  dum-p&-:s~l- ig i f ied  

auad _Kawich_Eeak_ 15 ! _ -_-- 

8  Sec -____ - i R --5OE _ 
UT?l .4129%i5 0 *I 055 I  3 QO r 

S o u t h e r n  Gold  Min ing  Co. 
-. - -- - - - - -- - - - - - - - _- - - - -- -- 

Eden - D i s t r i c t  -- - 
Cuad li;u6icL_Paak - _  

sec -_17_--- 1 -_ _ I N  -- . ._ r, _5_OE 
C 5 5 I q 5 0  U T M -4%22$-____ '1 _- -A_-- t 

S o u L k c r n  - Go Ld- Minin g-S, o-.- 

r h y o l i t e  w i t h  s t r o n g  b l e a c h i n g  
- . - - - - - -- - - -- _- - -. -- - 
n e a r  v e i n s . . p o s s i b l e  Au/Aa. 

dumps i n c l u d e s  s t r o n g  py - - - . - - -- _ - - - -- -- -- r i t e  a n 3  

I r u n - . s t a i n e  rl tuf-f  - ~i_th-rniulnr-- 
s i l i c a t i o n  a n d  no v i s a b l e  m i n a r a l  - - - - -- - - - - -- 

izat- ion, .  was- b e r n g  m i n e 3  f rom 
a l o n g  a  s h e a r  zone a n 3  t r e a t e d  i r  - - - - - - - - . . . -- - - - - - - -- - -- ----- 
a n e a r b y  m J l l .  
_Gh i pp.e-3-f I ~ Q  Ill _ _ Q u ~ G C Q $ L - ~ ~ . ~ & G Q ~ ~  

-1 e 2  g e  _) ?.-a bev eeaan i -~~&oOf_mi lL~  
h^,L,-hJy-_~~il~icif~~sd i r o n  s t a i ~ e d  --- 

m a t e r i a l  i-n-_r_h_yolite c o u n t r y  r x .  -- - - - - - - --- 

Eden D i s t r i c t  
Kawich Peak  1 5  ' Quad - --- 

4  Sec ____- - - T WE- R 52E 
05521 50 E UTM 42=50 ;\i ---_ 

P ro_s_p.%c t- a_cl i ttsSSa ~15-s h a f t _  

2788 , Ede; Distri;t i 

Select-? i_-fx~rn.-Aurnps-. ..QL.z_-&-- 
a n d  s i l i c i f i e d  r h o l i t e  f r o m  a  - -- - - -- - - - - - - - _ - 

p r o s p e c t  s h a f t  a n d  two a d i t s  

p ~ i L ~ - a n r l _ - W e n t i f i U u W  s 

1 
Quad J-a-h!~ ch-PPe ak - 1 2  -_ 

Sec - -  - - - 1  N R -_5__OE- 
UTM -42XB15_0_ N 015U5C~ 

Prospec t - -  - - - - - -- 

Quad h&SS-JL 

Sec 2 6  T A.- R -54JL- 
4264000 UTM N 0 5 9 8 2 . 8 0 ~  
Main S i l v e r t o n  Mine S h a f t  

' C h i p g a i - f r o m - e x p ~ s e i x e ~ ~ -  
a-px_osp%c-t_,.jronAa.ir1ed q t z  v e i r  
-- a_ppyox~-~a t_s ly  3 - -4 ._ f . s~ t~ i -L~- ,  

- - - - - 

S i l v e r t o n  D i s t r i c t  
Lockes  7 Quad k. -_----___.-___- 

2 6  Sec T - - 8 N  R 54E-- 
UTM 4264010 - N L Y L % ~ ~ O ~ E  

I n c l i n e  a n d  P r o s p e c t s  
S i l v e r t o n  D i s t r i c t  

Szlzc i, a r l - f r a m _ d u m p s L & - t  e 
s t r i n g e r ?  i n  l i m e s t o n e . . m i n o r  
s u l f i d e  m i n e r a l i z a t i o n .  - 

S e l e c t e d  f rom -- -- dumps a n d  prospect: - -- 
w e s t  o f  main s h a f t . . q t z - c a l c i t e  - - - - .- - 

v e i n s  w i t h  minor  v i s a b l e  s u l f i d e  - ,. 
m i n e r a l i z a t i o n  - 



Sample Description 

Sample Number Locat~or i  I Description 

n e a r  c a n t a c - t -  betwean-Limes ton;=- 
urw - 4 2 6 0 0 0  - _  - - J 0528260~ a n d  q u a r t u s .  .highly _ a r g i l l i t i z ~  

some siLica-minas.sulfi~es-, 

279 
e"l__sh~?_ar a n  g o s s a n  l i k e  m i n e r a l i :  
a t i o n  i n  l i m e s t o n e  r x .  - -- - - -- - -- - -- 

S i l v e r t o n  D i s t r i c t  - I 
1 t Guad - L ~ k - e  / - C h i ~ p e d  - - - - - - - from - - - - - h L d r o t h e r m a l l y  - -- a l t e l  

2791, Chippe  ~ ~ ) ~ v ~ n i n _ p r a s p i ~ c . L ~  
s_ t r ingers_s - f  -a i l i _ c a z r i c h . - s  

_ i n  r h y o l i t e  i t  s a b l e  ~ t i b n i t ~  

a n d  o'Z.hex-s__u_lfi23s. -------___ 

Sac -__2CL ---- _- 7 --8N--_ R 5-4E-- 
U T M  -426480 0  D598.3 6 5-t 
P r s 3  p e  ct _-- __ - -_ __- 

S i l v e r t o n  D i s t r i c t  --- 
Ouad -LOX~-~ _ s L Z Z _  1 t  -- - 

26 Sec r 8N - s 24.F~- 
UTM -4265200 - -  V 115 965w5-5 

B l a c k b i r d  -- P r o s p e c t s  - - - 

Sec 26 8N R -24E-- 
UT'I I  _4265_1-!__0_- ?i Q599285-c 

B l a c k b i r d  - P r o s p e c t  

2795 
t o  - t h e  s o u t h  o f  s i t e  2 ? 9 4 . . s i l c a  
r i c h  .- - r y h o l i t e  .. s h e a r  - w i t h  - v i s a b l e  
s t i b n i t e  .. . -. a n d  o t h e r  s u l f i d e s .  . ~ 

S i l v e r t o n  D i s t r i c t  -- I - 
0 ~ 3 d  __--- Lockes  _ _- --2 7"' - -  -- .- --r Chipp-e-d from- p-a-ra l le l  v z i n  s ~ _ t e r  

I 

26 - 8N sec i -. ii -5AE 
UTM -&26516n_ N 11;919285~ 

B l a c k b i r d  P r o s p e c t s  - 

2796 

S i l v e r t s n  D i s t r i c t  I 
Quad ~ e o - - - ~ a r l E ~ _ n  3-t_m-&!-- f- 
Sec ---- 7 a L7E 
U T  4241 180  - N 3522.!2%_~ 

P r o s p e c t  - -- A d i t  

424231 0  UTM ___-___ 

~ e c  L6 T -&Nu- R -463.-- 

S i l v e r t o n  D i s t r i c t  1 
Quad k c k , e ~ - ~ & ! . .  -- 1 1 Chipped  f rom 3 r d  _ p a r a l l e l  ____--_-__I_ v e i n  

t o  t.ha_-qouth~_oS-__s_Lt-e--Z7_25_sL_1.1-ci 
f i e 3  s h e a r  zone  w i t , h  1 6 "  v e i n . .  - . -.- - - -- - 

_gps-y-_s_t-z. . vugs  w i t h  b a r i t e  x t l s  

2799 

2800 

s t i b n i t e  and  o t h e r  s u l f i d e s  
-C h i p  p  eA-f_r__o_m-_v_ e-i n_mLnn-a_i tt,- .tka_t 
was str-ong1.y a l t e r e d .  .gouge  and  - - --- -- 

s LL i c  a . dams - x u  11 f i i d ~ ~ s _ s _  

KeLly-Mi-~ 
L o n g s t r e e t  D i s t r i c t  

Ouad - & U ~ & ~ X C ~ - ~ - S - ~ L  4 I 

~ e c  3 6 - -  T A N _  R 

UTM 42-41785- N 05129_04-~ 
C l i p p e r  Mine 
Longs t r e e t  D i s t r i c t  

Quad 3 a u k b u ~ B a W - 4  ' 
36 Sec -- 6E T 6N R -4 

UTM A 2 L 1 6 8 0  N -E 

Clipgz-r  Mine 

-3% lzc_t-ecl fxo-m-- d-u m_ p-ss-v-~-i.n_matar - 
2 ~ 1  ,_s-o_mc!-breccla -go__~ii:3-~ p v i t 
_co-pper o x i d e s  s i l v e r  s u l f i d e s  ( '  
and  p e ~ ~ s _ i . b l ~ ~ ~ g _ s l 3 ~ ~ - -  - - 

_ S L L e ~ L ~ d u n & - a f ; _ ~ l a ~ i ~ ~ d  t 
q l ;zv .e in -maLaia l  ,-argilIlic.al.t z1 

~ L i - ~ n - ~ u h ~ ~ U b e  .-UL pyriLi: 
a n d  r x o r t e d  Ag/Au. 

&o m_y~inanLAmp~.,q_tz..~. 
m a t e r i a l . . a r g i l l i c  a l t e r a t i o n  i n  
-I__p- -- 
s h e a r  z o n e . . p y r i t e ,  a n d  s i l v e r  

* 

sulf1cles .- 
L o n g s t r e e t  D i s t r i c t  



Sample Description 

Chipped  from d o z e r - c u t s . . h i g h l y  - --- 

s i l i c i f i e d  o u t c r o p s  w i t h  l o c a l  . -- - - ----- 

z o n e s  - of  - --- s t r o n g  h ~ c i r o t h e r r n a l  
a l t e r a t i o n  and  i r o n  s  t a i c i r i g  . -.--- 

3066 

L o n g s t r e e t  C i s t r i c t  
Quad McCann ~ar!yon78'-..---- -- S e l e c t e d  from . a m p s  n e a r  l o w ~ r  
Sec - T AN fi -42?EE a d i t . . s t r o n g  h y d r o t h e r m a l  a l t ~ r -  
UTM -42L7700 N 05254.00~ a t i o n  s i l i c i f e d  r n a t s r i a l  v e r y  

L o n g s t r e e t  Mine --- l i t t l e  q t z . . b l a c k  - s p e c s ,  g r a y  
L o n g s t r e e t  DLs t r i c t  s t r e a k s ,  p y r i t e ,  m i c r o  b r e c c i a .  

i I 
Quad & C a _ n n - C a - n y _ ~ n ~ ~  --.- E_rorndaze ~ : ~ - n 3 - _ a , r u p  p r a  d  i t 
Sec T _-6L R L-2.E.- -- h  ighl y s i l i c i  f i~f id-breec_cir?_~-u~ y 
UTM 4 2 li 7 7 0 0 -- N -05 254O__il E ~ . i _ q _ t  z,f 8:-~3_a&.5ififd2~y r i t 3 . 

Longs t r e s  t M-i-nz - - 

- L o n g s t r e e t  D i s t r i c t  
a u a d . C & & ~ ~ - - G  i l~yan-~ i i i l -  --7?---- _From-pra s p ~ ~ + ~ ~ s , h i ~ y S a 1 . t ; 3  r 
Sec - 25 T --- 6N q L 7 E  e d  a s h  t u f f  w i t h  i n c r u s t a t i o n s  

UTM lr.2L3370 ,052952aE o r  h o t  w a t e r  d e p o s i t s .  

Warm S p r i n g _ _  -- 

Descr~pt lon Sample Number 

L o n g s t r s e t  D i s t r i c t  
Quad Mc K i QKL~- -TEU~~S . -~L&L -  

Sec -- T AX- 8 -k5.6- 
UTM 4218920 --..---- N Q5_0BIIO-E 

S  i l v.?-r>_tarJ ine- --- 
Hannapah D i s t r i c t  

i r Ouad Hannapah  79 
Sec - - -  T R 1&- 
UTM -42.!2.26_0__---- N O507800E 

Ha rmapah3f iv -~x%ar - - -~  
Hannapah D i s t r i c t  

Ouad H a a m p a h  74 
Sec ------ T 2&-.- R A !  
UTM 4-21 9 7 4 0 - - -  N 0 5 0 7 3 4 E ~  

R i c h a r d s o n  Mine ( S i l v s r  Lea ----- 

Locatlon 

r, 
Quad ~ ~ - ~ R ~ L - ~ s ~ E K - R ~ , U L  ,-? 

Sec -..-.------ T - 5 % -  R AD&...- 
0 5 ' 2 6 8 0 ~  UTM 423835_0 _ o - - - .  N -...-.I- 

S e l a c t e d  from dumps, h i g h l y  
b l e a c h e & & a r c i l l i t i z e 3 ,  i r o n  - 
s t a i n e d  s i l i c i f i e d  m a t e r i a l  w i t  - 3  -- 
p y r i t e ,  -- wispy g r a y  s t r e a k s  o f  
s u l f  i 3 e s .  

_ S & c _ t ; i d . f i n m _ _ ~ - n ~ a  r hi 5 
s h a f t  x u a r t z  v e i n  m a t e r i a l ,  -- -- 
m i c r o - b r e c c i a ,  a r g i l l i c  a l t e r -  
a t i o n ,  p y r i t e ,  g r a y - b l a c k  s u l f -  - 

C h i p p 3  __--- from v e i n . . c o n s i 3 t i n g  of  
:n-i&-lji-silicifieci b r e c c i a .  w i t h  

_f-e-yg;ci-~-saIteratio_rli, 

i d e s .  
S e l e c t e d  from - dumps n e a r  s h a f t  
A r g i l l i t i z e d  a n 3  s i l A c i f i e 3  v e i n  - 

m a t e r i a l  w i t h z r i t e  a n 3  u n i 3 e n t  , _I__________ _ _ . _ _ I _ - -  - 
1 )  f i e d  s u l f i d e s  

Hannapah D i s t r i c t  

Hannapah D i s t r i c t  
Quad Hannaah* 
Sec. 3~ L ~ E  
UTM - 4 a ! 5 O p - - - -  0506715 

Hannapah Mine 

SWCU.U~-U 

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



Sample Description 

Hanna ah  D i s t r i c t  
1076  1- R o l - 3  -- Quad -!i~~n~~ap_ah-lii 1 _ _ _ -  - _ _  S e l e e  t e 2- from- -2urnps-near - t h ~ b i  g 

Sample Number 

3075 - 

~ e c  T -L- ;? 44E _ i n c l i n e .  . h i g h l y  s iL ic i fLsd -b r -ZC-  
uif,l L222920_p_ __ '1 _QX?09-'!!5 t c i a  some p y r i t e  and  s u l f i e d s  i n  -- - - 

Bannock Mine - -(Tough-Nut CLm ) matrix-o-f_ t-hc _bre_~fc~i-a 
Hannapah D i s t r i c t  - -- - 

O U J ~  -'da~__n-apah?& 1 ~ e l - z c t e i ~ f _ r ~ m - . d u - m p s - s ~ - k i f i ~ i . ~  

I 

Ouad H a n n a p a k l h  ' _- _ __ Sel.ectaci_ from- d-u_mps--near_ s h a i ' t s  

Sec: - . 1 .  4 . .  i r o n  . .~ s t a i n e d  .. v e i n  . m a t e r i a b i b h  . - 

U T M :  4 2 2 2 6 3 0  hi O5Q082)...~ p j r i t e  and  o t h e r  s u l f i d e s  . ... -. - 
~ia~~91zk_~~i_lzit~Ir~~~gh..~1bt~..c1 ) 

Locat~on 

szc - -___-- _ - -- r _-4N -_ _ R 44If: I s i l i c i f i e g  v g i n  m a t e r i a l - w i t h  - 
I 

uiw 42_2_2720 '4 05099_85-~ some _ _ b r e c c i a ,  . j a r o a i t e ,  g y r i t a ,  
_ S A m m  JacLkrc2up  - a r g i l l i c  a l t s r a t - i ~ n  a n d -  r ~ - p ~ r & $ d  

Hannapah D i s t r i c t  
3078 1 Quad -Tpn-~~~a_h-_35 _ --- I Sel-ec ted-f co-m. duunps . . g u a r  t z, v e i n  

Desc r~p t~on  

Hannapah D i s t r i c t  

Sec. 23 - 7 .  4l!I!I_ ,: ..44-E 
UN: 42253_00 - ?i i>.L9.2800-E 

Unnamed S h a f t  --- . - - - -- . . . - .. 

Unnanmed S h a f t  - - - 
Hannapah D i s t r i c t  -- 

Quad blc K i m  om- d o  za- evts,ai~i;ci--f?i &-sxd s 
r ong  .h~2x_oth~rmal-aitr.a_Li-n 

UTXI 4.21 1890 

~ q u a r  r yr -am %,-h-ighJy_ al-t-L- 
and  s i l i c i f i e d  v o l c a n i c s  an:i - -- -- 

. s t r o n g  - .. - . . . . -. secondary- .. . . .- . - -.-- - s i l i c a . . p y r i t e  - 

.....----_.....--p..-- 

- - .. .-. . - - .- -- -- . - . -.--. -- 

u a r r y  Ara-?L__ --- - - - -- 
Hannapah D i s t r i c t  

from d u m p s . . s i l i c i f i e 3  

T --3N-- R 5 3 -  v e i n  m a t e r i a l . . s o m a  -- b r a c c i a t i o n  
a r g i l l i c  a l t e r a t i o n ,  p y r i t e  a n d  

~ 

/ p o s s i b l a  l a a d - s i l v e r  m i n e r a l s .  

3083 
Hannapah D i s t r i c t  

Qua* F l a g s t a f f  Mtn 7 8 '  

Sec T R _ Z O L  
' .  U T M  -4255500 N 0553725 E 

Keys tone  Group  
Tybo D i s t r i c t  

S e l e c t e d  from v e i n s  i n  o p e n - p i t  --- 
rap- lacement  o r a ,  c h a l c o p y r i t e ,  - 

~ y - r i t a ,  g a l s n a ,  t e t r a h e d r i t e -  
e p i i i o t a ,  c a l c i t e  " 



o u a o .  -Elagstaf f ... Mtn_.2 h..! 
Set. r 1 . . ... .._ .. R 2 s  

05541 1 0  - u p .  4 1 5 6 0 0 .  N 

Unname,g a d i t s  and  s h a f t  - ... . - 

Sample Description 

Tybo D i s t r i c t  
Quad ~ ~ a g s  tiff-~tn Z&'-- - 

- 50E Sec r h - ----- 

0  53 40aO _E UT>A il22662C- --- -- - 

Unnamed a d i t s  - - and  - - -- s h a f t - _ _ _  --- 

Tybo D i s t r i c t  
F l ~ s t a f f  Mtn 7 k 1  Ouad - -_ -- _ -=2 -_ 

Sample Number 

Q u a r t z  ~ s i n  material-fram-dumps 
a s s o c i a t e d  -- . w i t h  a d i t s . . f e - o x i d e s  - - - -  

c o p p e r  - - o x i d e s ,  - - - - - gal-e-n-a-,-tstrahed- - - 

r i t e .  - - - -- - - -- . -- - --- - --- - 

Ckipp-s3-_ -f_rom-_quaL-tz__ v-e-in -m_at-c.~ia 
and  --- - gouge l .  1-imoni$2,-py-rite, CuO 
t e t r a h e t . t r i t s  - - -- 

Locallon 

Q u a r t  - .  2- -!zi n  mat e_r_ia.Lf F _ o I ~ _ _ . ~ A ~ s  

n e a  r _ 0-1 cf_ o-LdLshid J C S ~ C ~ ~ X - ~ . . -  

Descrrptlon 

O j h i r  & D e x t e r  Cl-aims - - I - .  . - - . .  --____ -- -. -- 

Ouad fiags_ta_f f___M_t n--?kL 

3087 

Sec : R - 4 9 L  
UTM _L&5%60_ - $1 Ll5516.00-~ 

Banner  Lode Claim -- -- - .- - - 
Tvbo D i s t r i c t  

Tybo D i s t r i c t  
Oilad =@k!f- !f--?b- '_- _v-cLn @ a - t e r i a l . .  f  8 - o x i d e s  
~ e c  P -&E-- 
UTCI .~4225_6_15~ _ -  N QS-178.0-~ 

Unnamed A d i t  
Tybo D i s t r i c t -  

Ouad F l a ~ k ~ f  f 2b-7h-' - - - _ _ _  

Sec - -  T --_- ;i 42L- 
UTM IIfifi774~a000 - _ - _  .__.- N O551550: 

U n  n  axe-L4ciiit_ -a XLL Sha_fL--  
Tybo D i s t r i c t  

and  r e x o r t e d  g0J.d. - - -- -- 

-.2!2xL 

S-e-1 e c . t a l _ f  rarnAumps~i1~L~c.L 
v  e  i &__ma t-e ri-al, -. i r - o ~ ~ ~ t a . i n b - g _ _  -- 

xi$ h _ _c o pp-e - rox i  c t a u l _ _ - L a . t i t M  - 
r i t e .  

Ouad . F g ~ $ - ~ U n _ 2  
Sec - - - T  R 49*- 
UTM 4 2 2 0 2 6 0 -  N il5m-Q(S-~ 

S.dw-tteF:Ux om_ dump s, LV-a i n.-m&- - 
i a l  t h a t  i s  - -- s t r o n g l y  . .- -- h y d r o t h e r -  
m a l l y a l t e r e d  man&nese b r e c c i a  - _  . - 
CuOx 22 o s s i b l e  t e t r a h e g r i t a  

M a x a n e s e  . - - s t a i n e d  -- q u a r t z  v e i n  
m a t e r i a l  w i t h  minor  c o p p e r  and  -- - - - 

~ ~ s s l  bUe t - r__a&t i  ~Lt.?----- 

4258800 I UTM: N 0 . 5 5 1 6 0 0 ~  

3091 
i r o n  s t a i n e d  --- .-- . w i t h  -- - -- c o p p e r  - o x i 3 e s  
and  s u l f i d e s .  

Tybo D i s t r i c t  
Quad - F l a g s t a f f  Mtn 74 '  -- Sample - - -- - -- f rom -- .- p i t ,  s i l i c i f i e d  

Sec T R _- 
UTM 4259375 N o_fiu1860~ 

1 Tybo D i s t r i c t  
3092 I auad F 1 a  .E s t a_f_f__-Mtn>L.-.-..-~ 

Unnamed A d i t  

Fromdum ps_ , s i l i c i f  Lcd_zl.nnzsin 
l i m e s t o n e  w i t h  s t r o n g i r o n  -- s t a i n -  
i n ~ .  Au/Ag ( ? )  



Sampte Description 

Sample Number Locatiori 

auad Li-ttl_e-_-F-is_b-.Lake -7h ' _- _-  

set _ -  26 - - _ :  - 8 N  2 4 9 E _ -  
u i u  4261175-_ !t 0552190_-~  

Mounts-in--View Lode-Claims - - 

Tybo D i s t r i c t  
Quad L i t t l e  Fish-_Lalre -?&!-__ - 
Set ---3_6_ _-A- T -8N- ~4 49F- 
UTM L26L85k 4 Q552_190-~ 

M o u n t  a-i-n-lie w _L 02 e- C h i m  s- -- 

Description 

s e l e c t 2 3  .from dumps  ,- breccia- w i t h  
s t r o n g  xiliciation-in-limeston2 
m a t r i x  o f  b r e c c i a  h a s  s u l f i d e s ,  

- - _ - - - - - - - - 

-- - - 
G h i p p e 3  f r o m  hr.sccia-pipsC11__- 
e r a v  s u l f i d e s  w i t h i n  t h e  m a t r i x  
o f  t h e  b r e c c i a  i n  l i m e s t o n e  - - - - - - 

36 Sec --8N___ P 43-E--. 
UTM & 2 h . h - - -  ?I Qfi51825 E 

Unnamed S h a f t  and  A!-it - - - - - -- - -- 

-i3LEE- 
c h  i P P ~  .j__f-r__o !!ms_x~o_saciv i n___i II__ 
l o w e r  a d i t . . s t r o n g  - i r o n  s t a i n i n g  

~ o s s i b l - A u L A ~ g - -  - 

Tybo D i s t r i c t  I- - - 
Quad ~ - ~ ~ ~ e _ ~ i  sk . Lake- 2%'._ - S a1 a c  t e  i _ _ f  ram- Aurnpneas - . s h a f t a n  3  

Tybo D i s t r i c t  L--- 
L i t t l e  F i s h  Lake- 7&' ___-_-__ Quac -- i L.imoni.t,s.-staine3 mi l l i ng_  q-gc a t  

Uncle Sam Cla ims  
Tybo (Hot  C r e e k )  D i s t r i c t  

1 1  
QU ad. Liitt_Ls--FiisShhhLa-ks7.~ 
Set. 2  1 T:  -._8?L-.. R .  .-42E.-- 
UTM: 4266280 N 054426_70-..~ 

36 Sec -- 8N 9 4 9 J L  T i m i l l  - s - i t ~ s t r o n g  i r o n  s t a i n i n g  
4261 780 0551 6 5 C i  an-d- c a l c i t e - l i m e s t o n e  a n 3  v e i n  UTM - _ _ _ _ - - -  -_- 'J --- 

M i l l i n g  o r e  a t  ---- m i l l  - -- sike,- I 
I gouge. 

Unname d-.?rQsg?-ct 
Tybo (Ho t  C r e e k )  D i s t r i c t  

Quad L i t t l e  F i s h  To& EL -Z2 L . t 
sec 1 5 T -8X- R -493- 
U T M  _ L 2 _ 6 6 ~ O 0  N Q5b7915~ 

Unnamed ~ r o s - o e c t  

Tybo D i s t r i c t  -- 

Quad F l a g s t a f f  -- - M t n  -- 7_&! 
- 7N ;, 5_93.-. 

S ~ C  _ _ _ _ _ - -  I 

U T M  425525C -- Y 05%3kI!3t 
Dominion CUP 

Chipped  from v e i n  i n  -- - o ~ e n - t r e n c h  -- 

b-reached - - - -- --- .- and  - .- a r g i l l i c  a l t e r a t i o n  

3-3 1 e.c t.e.d-_f x _OB-~~_UBP~S-~E~~~C~-O~ 
sh-aLt . ,both  s i1ic i i t i i s - iLan3 c a k i t  
- ~ s i n ~ - ' w ' I t I i  ga-1s-~a,-pyr i te~CuC)j(_ ,  
c h a l c o p y r i t e  a n 3  p o s s i b l e  t e t r a -  

blacted . . - - antimony_anci - -- o t h e r  s u l f i d e  

Tybo (Kays tona  A r e a )  h e d r i t e .  
Ouad L i k t l e  Fis_h_d-a_kkee 7'4 ' ----_-- &a SB-3 r i  sd- aer?.-d-quari. z-.vzins with 
Sec _ T -8 N- R - Copper  o x i d e s  a n 3  s u l f i d e s  I - - -  

C h i p p  e  A - f r arn_r;l?inin_apanT.Lx2.rrch 
s t r o n g  i r o n  s t a i n i n g ,  b l e - ach ing  - - -- -- - 
a r g i l l i c  -- a l t e r a t i o n . . a n t i m o n x - -  - 
m i n e r a l i z a t i o n .  . - 

1 5  Sec -- T LL R &L 
UTM A26701 0 - N ! ~ ~ ! + X S - E  

Page Mine 
Tybo (Ho t  C r e e k )  D i s t r i c t  

31 01 

sa mplg  c h A p P s i n c m s 5 - a  nn t _ ~ - m o - n ~  
and  s i l v e r  m ine ra l i z a t i -QR.  

r. 

Tybo (Hot  C r e e k )  D i s t r i c t  
Quad L i t t l e  F i s h  Lake y 2 '  A s St rg n g 2 f  ~ ~ 0 a e i n i . n - V Q  L ca  n k ~  



Sample Description 

Sample Number 

North S t a r  Min-e_- - - - _  ---- - - - 
Troy D i s t r i c t  -- 

I 
Qua0 - T r o y I -  5 
Sec __---_____ ; --6M- R _5_2FF- 
UTM 4 , i L I _ i i Q  N _05_2.075_11_~ 

North S t a r  -- Mine - - 

Troy D i s t r i c t  
Quad Jk?...Q$l.B-L 
Sec T -6,__N-- 4 52lL- 
UTM -42551ZQO O_-__--- A~ 0&815a E 

Unnamed p r o s p e c t  -- - -- - - --- -- - - - - - 
Trov D i s t r i c t  

Loca:ron 

Quad L i t  t l g - F i s h  -Lake 7b! - -  - .  

sec, -- -2 2 _ - T .  8N P 49E 
U T M  -42661 50---. -- - r r  0549120%; 
-- ~ ~ n a ~ e L P ~ o s ~ 3 c t  _ - 

Quao -fb-QgAL 
7N 57E ~ e c  - - 3 L _ - -  i R -- 

Descr~pt~on 

C h i p p e T  f rom~-c-o0nttact -oOfffa _ gDssan  
l i k e  s t r o n g l y  a l - t e r e $ -  a r e a -  i n  _- 

l i m e s t o n e . .  - w i t h  - -. --- ma-nga_n_gsg, . u g h l j  
o x i d i z g d  zone~)c_p_ose-3 by-s_hallllow 

-- --- 
-or__ Mo_thrs_D.~y-CL~i~_s_.~I-chi~- 
sampl-e f rom vuggy__ q u a r t z  v e i n  

Tybo (Hot  c r e e k )  D i s t r i c t  
1 

a u a c  -TXo?_ 1 5 - -_  -- Day C l a i m s  (I_~-c-h_i-p 
57E ~ e c  _ - - 6N- _ R - s amp 12- f ram -CXP~ zc d32 i g 3 ~ .  -Y_~LJ 

c o c k a d s  s t r u c t u r e s . - . ~ y r i t a  pal- - 

C hipp_ed_ f ro_m_xpQs e - i _ b ~ l l - _ ~ u . a r t  z  
v e i n  i n  s h a l l o w  p r o s p e c t .  g a l e n a  
a n d  p o s - s i b l e  s i l v e r  m i n e r a l s  - - . - - - - - - - --- - -- -- 

_Sale cLeir"r ornAp-s_Skarn . .n&i~1:  - 
i a l  w i t h ~ a r n e t  -L-- e p i d o t e ,  q u a r t z  

T e r r s l  Mine 
Troy D i s t r i c t  

Quad b g l , - l ~ ' -  
Sec __ 7 R 5-7.El.- 

4251600 06261 50 UTM i.2 __--..-E 
N y e  Mine -. 

Troy D i s t r i c t  
Troy 15' . Quad -- 

15 Sec - -  T 6N R 22L- 

I r w i n  M i & !  
Troy D i s t r i c t  

Quad. Troy 1 5 '  

S e l e c t e g -  from dumps a s s o i c a t e z l  - - -- -- - 
w i t h  t h e  l a r g e  a d i t . . c o n t a c t  -- - - -- -- --- -- - - - -- 
s k a r n  - - -- m a t e r i a l  -- - -- - -- w i t h  c a - l c i t e ,  
epidotee,-T_ungsten, Cu s u l f i d e s  
p y r i t e  

-S.elele~t-e d . f-r o m _ . ~ ~ m p - s s a s ~ ~ c C i a t ~  
-w2-Lh-uep-~x-d~~p_s-L~-gxanite . . q t z  
v s i n s  - -- w i t h  -- s t r o n g  - - l i m o n i t e ?  Pb 

-ixkhhaaLe-r LtaC-a. n L p n s s i h l , ~ g o I c l .  

I Mayo l l i  Claims I _ _  

Xhipp-&.-f ram_-vitin,sLrn n i x =  
o x i d e s ,  g a l e n a . . p o s s i b l e  Au/Ag. -- -- 

3110 
Troy D i s t r i c t  

Quad 2 ~ -  1 5 ' 
sec 23 T A -  R 116__ 

U T M .  - L 4 - h  N -E 
Rowheo #I 8 V a n , d e r h o l l  C l r n s  
Troy D i s t r i c t  



Sample Description 

Sample Number Location 1 Description 

Sec -_ - _- _ -- _ T 6N_- R 57E _ with minor _oxides of iiro_n ,__galen2 
0627400 ; and unidentified sulfides. :i;u -4247950-_ _-_- "i --- 1 - - - - - - - - -- 

3111- 

Roweho #16 Haller Claim -- .~ - . .- -. .. - / . . .. .-  . -. . - .- - ---- -. . - .- 

1 Quad . T r ~ y -  15 ---- -- 

SFC 3 3  - 7 -5L- P 52E-- 
u r w  -4_244.G5-Q N U6243QQ E 

Locke Mine - --- - -- - - - 

SeLe~te-3 ._fro-m-.3umps.,-~a~tz-~eJn 

>= 
wi-th _ t h  -big adit. .strong__Lron_ 
staining -axl q-uas%-zwitbout-vis-a- 
blw - mineralization. rsported Au. - - - - -- -- - ---- - 

Troy District -- 
1 Quad -TJ'L!y - 15_- .- _ - -- -+ - 

 elected - -- - - - - - from - - -- dumps associated - - - - 

~ e c  ____-3-3- T -__6_N_- R 5 7E 
UTM -4244450 -- t 0624350 : 

First Strike Prospect - --- - - - 

31 13 -- 

with _th3 -in-cLiE8,---~artz ~ g i ~ _ - -  -- - 
material with no visable mineral: - -- - - -- - - - -. ---- - 

Troy District --- I 
1 b a d  -Tr~.y-..l.~. . - . Chi.~~?-3_..fyo-.X . . . . . . in co&~ct_w!itl 

S ~ C :  3-2 T. -6L- a 3 . E .  . limestone..highly . . - . . . . . . . -- . .- silicified an3 

ur!,,. -4~44.550 .!?_62!+-oo-~ -a__n.~___i_r2n....stain~~~--~LA~1P).-- 
Unnamed A3it -- - -. . - - -. - -. ----- - 

Troy District 
Troy 15' Cbad -_ - . -  

Selected from dumps associated -- -- - - - - - -- --- 

Sec 22_-- i 6N . F 57E-- - w i t h - g a l ? - n a , - a _ n i - l - ? ~ ~ ~ l 3 - ~ s a n - l  
urbi 42447C3 ,-. 

-- L -_- 0622800 - - - .- - E I - 2 ~ o b a b l ~  silver. 

3115 

Leadhill - Claims - - - - / - - - -  - .  - -- 

Troy District 
1 

a ~ a c  LLOY-~~--.- --------'f~el~~~d - - - -- - from . dumps. - - - - -- - .qtz vsin- 

I , Quad Troy Di:Frrt Fi 

3 1 Nyala 7 9  
Set 4 3  R _5&EE: 
UTM 42217-0_90 0 6 1375-0-~ .- 

U ~ a ~ m ~ e ~ d d - t ~ ~ - ~ ~ ~ ~ ~ ~  
Willow Creek District 

Quad & a m 2  ' 
N 6E Sec T li.- R -2.- 

UTM L227900--- N _ 0 _ 6 E m ! ~ E  
Goodman Mine ( ? )  
Willow Crsek District 

Quad & a b ~ 7  ' 
Set __- 6E T 4N R r--- 
UTM -_Q2211Q N 061311-QE 
U n n a m o ~ s k a ~ ~ t & f t -  

Willow creek District 
Ouad. Jjyala 7& I 

Sec T L R -3~&-- 
UTM 4 2 2 8 2 4 0  N 0 6 1 3 9 1 0 ~  

Line of small p r o s ~ ~ c t s  --- 

Willow Creek District 

.Qu-a 1lt3 -.-.. ~if_i-n--nl.a.t-3 r i a 1 z e l _ e ~ t L  
from - dump-s- . . .- associated with an 
adit..area mined for gold. --- - .- . -- 

-- 

Quartz ~ ~ i n s  in limestone wi&L 
iron sta-i-n-ingbut witho-utvi- - - - .. -- 

abi emir~&-.- 

LkLgp~~ . -1 f r -omve in  i n 1 imas-. 
some calcite and silic&ion -- -- 

iron staining - but no visable ---- - 
minerals. 

Chipped from quartz veins in -- 
fault vein system. strong iron - -- 
oxides but -- without other -- mineral ,. 



Sample Description 

Sample Number Location 

1 t 
auaa:  Ny-a.La--k 
set: T -4.R R -5E 
UTM .-4.2283.9.0 N 0624O.Q- E 

____Co.lo-r_a2io0G r_oa.pPt.?) 
Willow Creek District 

Ouad: >YA~Z-~&: 
sec:  T __4_fL.-__ a: 26E 
UTM: - 1 1 2 2 a 5 . 5 . L .  I D.h1;2629-~ 

L a r ~ e  . --- cross-cutting - .- -- .. adit .- - ... - - 

Willow Creek District 
Quad Nyala ?p .. -- 

Set T _I~N- R _%A_- 
4228850 UTM _____-- 061 2160 - N  - 
Small unnamed -- - -- - aziit 
Willow Creek District 
Wadsworth Ranch '7" Quad -_ - 2 

Sec T 2N- 8 -5-7-E- - 

UTM 42126'75 --F 

Combined Met 
Willow Creek (sharp) Distr. 
Wadsworth Ranch '7ht Ouad _ _ _ _ _ - -  - 

Set ~ - 3 N _ f i _ 5 ? - E _ -  
IJTM 4219680 . 

Combined &etala 
Willow Creek (Sharp) Dist,r. 

auad  Wa3sworth ~_arl~h--?&~L--- 
Sec -- T ?N R _5_2-EE- 
UTM L217'725 - ri Q~Z@~.&E 

Red Bird Mine - - - 

Willow Creek (Sharp) Distr. 
Quad ~ ! S N - & ~ Z _ F . U C ~ _ ~ _ ~  - 

Sec -- T 3L R _517_E_-- 

UTM -421 7 1 3 0 -  N nh;L6;LS.5~ 
Iron Cap Mine 
Willow Creek (sharp) Distr. 

m a  Warm Sgr ingsA\ f  7 b t  
Sec _ _ _ _ _ T  L N R  - 4 K -  
UTM -L2~19-?0 N fifiLCg=Q-~ 

Prospect 
Tybo ~ i z r i c t  (Warm spring) 
Warm Springs NW 7ht 

Sec -4N- R 49%- 
UTM 4 3 x 3 0  N E a 7 5 ~  

Unnamed Prospect 
Tybo (warm Springs) Distric 

Description 

-Qua~ ~421rzccia,_-s.il~ctl? f r an- 

calcite no visable mineralizatior - - 

Chippe3 from vein of quartz with - . . iron stalnlng..in . limestone and 
reyorted gold productionn -- - - -. .- 

Quartz vein--an-dreplacem~_nt ore 
in limestone. includes galena -- --- 

te&rahedri%g,-and copper sulf ide: -- 

y?-l-Low -a~.j_ red lea3 oxides and 

-SBA. ~ct-e-d-fr_~ m.-dumg-xt~~ngirnn 
oxides in silicified vein some- 
whatxossan-like..galena . - - -- -- - and 
copper oxides. -- - - - -- - 

Selected from gossan-like vein -- -- --- - 

system, manganese and galena. -- 

Chipped from small vuggy quartz - 
vein in highly argillic, bleache - --- -- 
white volcanic -- tuff. Area mined 
for gold. - 

Chipped from vein in narrow 
trnch like prospect..with pyrite 

and possible A&& mineralizatior - * 



Sample Description 

Sample Number Location Description 

t Quad: Ilnn~pah 15- 
25 3N .!,2E Sec: r .  a 

u TM : _62LU00 0480700 - .. ._ E 

- King . . Tonopah - - .-. - .- - Mine - - - --- -- 
Tonopah District 
Big Ten Peak West 7"' Quad: 2 . 

sec: T .  2J-- R .  ..@.E.-- 
U T M : .-&242%&a N _C)_5..QZZO_0.Q E 

Last Chance - or Blackhawk -- -- 

Sele c t e I-f r o m  _ cFump_-n2ar-mai.n-.- 
shaft-. . quar t.z . ve i_u--rnaitaiall_ 
a3ularia , -a-rgiiLi-c, cpy-cit.i?---u-ith 
raporte_5__g~-hd - a n i  s i l ~ e r ,  

----- 
_S el E-c t eeL_-f' r amr3 u r n p s n  3 r. hip peA 
from vein in a3it..qtz vein an3 - - - - - - - - - -- - - - --- - 

rite and reported _stz- PL~&~_L__PY _- 
silver - . - - -- 

Longstreet District 
1 I e l e c_t,_a.rl_.. _f.r_on?...id~um.p~near-m__a_i~ Quad: B i g 2 z ~ P ~ a k W e s t i  

Sec: 

UTM: L.24-7900 -___.- N 05069_4.,0_~ Pyrite, - . galena, sphalerite, ----- an3 
-. -- 

Longstreet District_ 
1 1  Quad &g_Te n_.-P_~ak--w-e_s tttt7 F _-.. 

Sec T 7N-_ R -45_E-- 
UTM 424.9850 - -  u Q5_02020-E 

White Gold Group -- - 

Longstreet District 
Quad. -Eti-gTenPeU~as-t--&!- 
Set - -  T ___7_N_- R -45E- 
UT A\ -4-22mrn h - ~ % G S - & E  
-rh_pmsw ct--- 

Longstrset District 
Quad _ ~ i ~ ~ e n _ P ~ a . k E - & L -  
Sec T - 7N R -455E- 

-- 
_C h i.pp-z.i XCQ m_c.o nLa(ztma,-Le.~j_,l 
includes 2pi30te2- garnet, CuOx, -- -. -- 

gran i tedhostdo m~~-a~kVia-ccz1tttc9a.$ - 
act meterial incll-]ding garnet -- - -- - 

an3 sulfides. - 

C h i ~ ~ e d  - *-- -- -- - from - -- -- exposed veins in 

29 Pines Mine --- - 

Longstreet District 
Quad & ~ a ~ e n P a a k ~ a s t _ 7 2 - ' _ -  
Sec _ _ _ _ -  T X -  9 AS- 
UTM -4243-400 N QZ12%31~ 

29 Pines Mine 
Longstreet District 

Quad Big Ten Peak East 73' 
Sec - -- T 7N R -45-EE 
UTM -U4?920 - _W~QE 

Unnamed Adit -- 

ation...matrix of breccia is - ---- -- -- 

partly a gray sulfide mass 
-Chi ppa3 -f row-ax p o s a - ~ - k ~ L ~ -  
breccia with blsahin~ an3 -- - - - 

argillic alteration. . SOB-2 silver -- - -- 

mineralization - -- -- - in the matrix -- of 
breccia. 
Selected from dump in front of 
white bleach23 - - -- argillically alt- --- 
ered lithic tuffl. some - - a 

- a - a d d o _ _ n l y _ ~ ~ q ~ t c ~ m i n n  m a w  1 

3 1  37 Quad -@kihk~_Spx ineS-!-Z&L--- 
.6 . T 5N R -4O.L- 

Longstreet District 

UTM. 4241 425 some brecciation -- ga_lena,_pyrite 
R o ~ s h C m  1 i t i 0 n and reportsd gold/&ilver mineral: 

pyrite and other sulfides. 

Royston District 



Sample Description 

Sample Number Location 

Quad Q U : ! ~ L ~ ~ . ~ . B . .  SE_._7 b.! 
set. T .  .. _ 5bJ P .  .kQE . 

241 500 0454830 F UT?,!: 4 ?d 

Royston - . C o a l i t i o n  - . .- . . - ... . .. - - . Mine .- Co. - 
Royston D i s t r i c t  

Quad .  $IuLla.~Spcilbg-.. S E 2&_I 
Sec A___ T _5il!-- 7 .4QE--- 
u T 'VI -42-41-9!2-_ -- - \I 0 45 m-5 Q-E 
-R~sL.orr C o aLit ion M i x - i l a ,  

Royston D i s t r i c t  
Quad 4 ~ t l a ~ _ S p r i n g - - X E - 7  & I_-.-- - 

sec T -7N_-- F, 3%- 
4253175 UTM P.1 Q450000 E 

1 n  E ieCLai_m-sS_ _ _ -- -- 

Royston D i s t r i c t  
a u a a  _Qu iL la~  Spr . in . .gi~--  7&L 
sec 3 5 -  T 7N R 2 2 L -  
UTM -4253325 - P i  0 5 k ! o 8 ~ - ~  
I n ~ - i e C l a i r n s ~ - - - - - -  

Royston Claims --- 
Quad _Outlaw ~ ~ ~ _ ~ ~ - ~ - ~ - _  

sec T __?I___ P 396- 
4254780 UTM - - -  *J O&C3720~ 
Blue Gem T u r q g o i s e  Mine - -- - - 
Royston D i s t r i c t  

1 I Quad CLo v  e  r d~-l~e-Ranch7x-- -- 

Sec T ---8_rjl a 22E-- 
UTM - ~ 2 6 2 ~ - 0 5  N QL,L~~-O_Q_E 

O r i z a b a  Mine 
C l o v e r d a l e  D i s t r i c t  
C l o v e r d a l e  Ranch 7&' Quad ___ 

Sec _____- T -.&ilL-- R -35LEL- 
UIM A262520 % 044614LO_~ 

West of  O r i z a b a  Mine - 
C l o v e r d a l e  D i s t r i c t  

Quad C n  1 F! ~p'j-1 -- 

Sec 8 T JL- R 32E_ 
UTM 4259'700 - N Q U O O E  

Cole  S p r i n g  Mine 
Cole  S p r i n g  D i s t r i c t  

Quad s o l e  S p r i n g  7&' 
Sec 8 T L R 32E- 
UTM -4259600 N _!GZZ.QE 

Cole  S p r i n g  Mine 
Cole  S u r i n ~  D i s t r i c t  

Description 

_V.uggy .... quartz.~.ain_maLt;e.rid_._sBIs c - 
~3ums - w i t h  .-. -. -.- a r g i l l i c  . -. .. ... . .-, .- .. .. -- a l t e r  

ALLOY~ z_..ga1.2n_a_1__.9h_aJ~~F1L e.,-.-anL 
r ". PO I- t 8 $-..~OL~LS~S-L-~L~S.~.~..~,.L_~_~ - 

t i e n ,  
S s 1s c  t e 2 f r ~ ~ A u m p s , .  br_accia+q t z 
v e i n - a n d - t e e  q u a r t _ z i t e  fe-03 - 

a  zg i u i c  - _ a l j i e  a m t i = - ,  - 

sphaL1-eyit-e and  r e p o r t e d  q - i l v e r .  - 

U uggy narc ow--quarrtz-xzins_j_n_-- 
quar-LziLe- w i t h  p y r i t e  and  r e p o r t -  
ed  g o l d  m i n e r a l i z a t i o n  - - -- -- - - 

.--- 
H i g h l y - b l e a c h e d ,  a r g i l l i c  a l t 2 r -  --- - 

a t i o n  w i t h  v i s a b l e  c o p p e r  o x i d e s  -- - - - - -- -- - - - - - 

a n . - ~ u l f  i d e s .  soma t u r a u 0 2 s s .  -- 

S a l e ~  t e_i-.fsom--&'~,~pL_kr~I;h ~ l a  2 

a n d q u a r t z  v e i n s ,  w i t h  g a l e n a ,  - 

and   roba able ~ o l d .  

Selec-t.te L f  rclrn.lumps-q+ia-a&--- 
c a l c i t ?  v e i n s . . a n d  t e t r a h e d r i t e ?  

~ l ~ - c t _ ~ - d  f rom dumps and  v e i n  
s i l i c i f i e d  -- - -- -- -- m a t e r e a l ,  b r e c c i a  and  
vuggyii_r-p_n s t a i n e d  q u a & ~  a r e a  -- - 

h a s  p roduced  g o l d .  

S e l e c t e d  -- f rom dumps assa cxL&!id 
w i t h  i n c l i n c e -  - s i l L ~ _ f j , e d  
v e i n  m a t e r i a l .  --- 

k 



Sample Description 

I UTM: 4264410 N 04.4521 5 E I o x i d e s ,  some o f  t h e  q u a r t z  i s  a s  
F l o s s i e  C l a i m s  
R e p u b l i c  D i s t r i c t  

Quad: Rl a c k  S n r i  n~ 73' 
Sec: 30 T: 8 N  R: 39E 
UTM: 4263400 N 0444720 E 

Hyland  P r o p e r t y  

Sec: 30 T: 8N A: 39E 
UTM: 4263580 . N 0444500 E 

Hy land  P r o p e r t y  

s t i n g e r s  w i t h i n  a s h e a r ,  p y r i t e  
a n d  r e ~ o r t e d  g o l d .  
S e l e c t e d  f rom dumps some q t z  a n d  
s i l i c i f e d  v e i n  m a t e r i a l . .  s t r o n g -  
b l e a c h i n g  a n d  a r g i l l i c  a l t e r a t i o n  
G r a y  w i s p y  s t r i n ~ e r s  o f  s u l f i d 2  

31 49 
R e p u b l i c  D i s t r i c t  

Quad:  lack S p r i n g  7 b '  

Sec: 36 T:  8 N  R: 38E I 
31 50 

S e l e c t 2 3  f rom o p e n  s t o p e s  a n d  
dumps o n  t h e  w e s t e r n  e n 3  o f  t h e  
v e i n  s y s t s m  i n  a  f a u l t  s y s t e m  
L o t s  o f  g r a v  w i s ~ v  s u l f i d e s  t h a t  

R e p u b l i c  D i s t r i c t  
Quad: B l a c k  S p r i n g  7 4 '  

a r e  r e p o r t e d  t o  c a r r y ' s i l v e r .  

a n d  r e ~ o r t e d  s i l v e r  v a l u e s .  

F a r r i s  P r o p e r t y  
R e p u b l i c  D i s t r i c t  

Quad: Goldyke  74 ' 
Sec: T.  9N R: 37E 
U T M : L ~ ~ ~ L ~ . O O ~  . -  _ -  N 01L301LO E 

P a c t o l u s  S i t e  
A t h e n s  D i s t r i c t  

Quad: Goldyke  74 ' 
Sec: T.  9N R. 37E 
UTM: 1,280000 N 0430140 E 

P a c t o l u s   cam^ 

. . . . v o l c a n i c  w i t h  s ~ l ~ c l f l e d  z o n z s  
t h a t  a r e  r s ~ p r t e d  t o  c a r g - - g o l L  - 
v a l u e s  - 

Q t z  v e i n  a n 3  a1 t e r e d  t u f f  w l t n  1 

s t r o n ~  b l e a c k i n ~  a n d  a r z A l  i c  
a l t e r a t i o n ,  r e p o r t e d  t o  c a r r y  

cold V ~ G S .  
,? 

I Unnamed I n c l i n e  

31 53 

A t h e n s  D i s t r i c t  
Quad: Simon 7& ' 
Sec* T 9N R: 37E 
UTM 4273525 N 0427900 E 

Unnamed I n c l i n e  
A t h e n s  D i s t r i c t  

Quad: Simon ?& ' 
Sec: T. 9N ~ . 3 7 E  
UTM 4274200 N 0427625 E 

W a r r i o r  Mine 

A t h e n s  D i s t r i c t  
Quad: Simon ?& I 
Sec: T, 9N 37E 
UTM: 4273275 N 0 4 2 7 7 0 0 ~  

s t r o n g  argl_hl  l c  a1 t e r a t i o n  

S e l e c t e d  f rom 3 u m ~  i n  a s s o c i a t i o n  
w i t h  i n c l i n e  a n d  r e c e n t l y  d r i l l e 3  
h o l e . . q u a r t z  v e i n  b r e c c i a  w i t h  

Q u a r t z  v e i n  m a t e r i a l  a n d  PouEe 
s t r o n g l y  a r g i l l i z e d  w i t h  ~ o s s i b l e  
m e r c u r y  a n 3  r e p o r t e d  ~ 0 1 3 .  

Q u a r t z  v e i n  m a t e r i a l  w i t h  s t r o n g  
a r g i l l i c  a l t e r a t i o n  r e p o r t e d  t o  
c a r r y  Au/Ag m i n e r a l i z a t i o n  . 

A t h e n s  D i s t r i c t  



Sample Description 

Sec: 1 5  T. ?M R:  42E 
UTM: L214000 N 0479360 E 

Golden Anchor (Tonopah Mine Co. 

Sample Number 

breccia and uuartz vein material 
with manganese, pyrite an3 CuO, 
tetrahedrite(?) Rr~entite 

Location Description 

- 2 l L . u l  

31 58 

Tono~ah District 
Quad: Tonopah 79 ' 
Sec: 3 5 T 3N R. 42E 
UTM: 421 3400 w 01i.80475 E 

Dzsert Queen (Belmont Dev. Co.) 

3159 

shaft , quartz vein material, 
eccia stun23 hv w e s e .  

w i t s  an3 nossihle A U g .  

Selected from dumps, quartz vein 
material, breccia and tuff with 

manganese staining, strong p y r i t ~  
and probable silver sulfides in 

Tonopah District 
Quad: Tonopah 74 ' 
Sec: 36 T 3N R: 4 2 E  . 
UTM: 421 3440 N 0481000 E 

Belmont Mine 
Tonopah District 

Quad: _Baxt,sr ,Qri n 

sec: 3 5  T. 6N R : - L ~ E  

UTM: L2L2300 N OL79100 E 

31 60 

Selected from dumps a rhyolite 
breccia that contains sulfide-s- 

in the matrix of the breccia all 
of which is stroncby arpillitized 
The or2 is within th? brsccia.- 
Chipped from shear and selected 

an argillic alteration 
Selected from dumps near big 

Cimarron Mine 
San Antonio District 

Quad: ~ a x t e r ~  15 1 - 
sec- 3 5 T 6N from Lower a3it dum~..rhvolit~ 
UTV. L2L 2500 N Oh78900 E breccia..with st,rnn~ nrgillic 

West of Cimarron Mine I alteration. 

N 0478000 E iron-stained and brecciated. 

copper a n 3  tetraheirita(?) 

31 61 
San Antonio District 1 

Quad: Baxter Spring 15' I Selected from dumps? rhyoltte 



Sample Description 

T 13hl R: 37E stringers, fault gouge, breccia, 
UTM: 4314250 €2-oxides, with minor cu, and 

Flagstaff Mine reported Au/AP. 

Sample Number I Location Descr~ption 

Sec: 25 T:  13M R: 37E 
UTM: 4313500 N 0433@00 E 

Easter Sunday Group 

31 66 
in trenches next to cave3 shaft 
vein near contact with sediments 

Ellsworth District 
Quad: Paradise Peak 15' Chipped from exposed quar t,z vein 

Ellsworth District 
Quad: Paradise Peak 15' 

Ellsworth District 
Quad: Paradise Peak 15' 
Sec: 1 1  T. 12N R: 37E 
UTM: 4307250 N 0431750 E 

Keyflower Mine Area 

Selected from the dump, quartz 

Sec 26 T 13M R. 37E 
UTM 4312200 N 0431 500 E 

Return Mine 
Ellsworth District 

auad: Paradise Peak 15' 
Set. 27 T~?NR.A 
UTM. 4312250 N 0430850 E 

Nut Pine Prospect 
Ellsworth District 

Quad: Paradise Peak 15' 
Sec. 3 5 T 13W R: 37E 
UTM - 431 1800 N Q k ! > L E  

Clinton Baird Property 
Ellsworth District 

Quad: Pgi-3% SF? P s a k  1 5 '  
Sec. 3 5 T 13N R 37E 
UTM: 4310800 N 0431900, E 

Vindicator Mine 

Ellsworth District 
Quad: Paraiise Peak 15 ' 

vein in a white bleached and 
completlv argillized volcanic 
tuff, with pyrite, argentite? 
and tetrahedrite. 
Selected from dumps, quartz 
vein, quartz breccia and jasp- 
eroid with very little alter- 
except silication. 

Selected from dumps associated 
with the main shaft an3 prospect 

-A vuggy vein g~~?~t-g, -._Qm-o-nite , - 
hosted in a bleached white 
argillically altered volcanic. 
C h i ~ ~ s d  from a quartz vein and 
quartz stringers in a shear that 
is hosted in a volcanic that is 
completly altzred to a white 

Sec: 2 1 12N R: 37E T: -- 
UTM: 4305000 N 0428500 E 

Phelps Stokes Mine 

argillite. 
Selected from dumps near an 
abandoned and caved incline, a 
silicified material, quartz 
with chalcopyrite, galena, CuO, 
pyrits, tetrahsdrite 
S e k t e d  from open-pit massiva 
re01 ~ s n t  ore including: 

jron oxldes. hematite, pvrite 
chalcopyrite. 

Replacement ore from 3umps near 
the big shaft included; pyrite, 
chalcowvrite. Palsna, swhaleritc ,. 
t e W = i r i t e  a n d  probable Ag 



Sample Description 

Sample Number I Location 

Ellsworth District 
--3lzL- Quad: r ? , d 1  . s z  '??a4 1 5 l  

Sec: 21 T, 13P.i R: 37E 
M :  431 401 0 O L 2 9 0 0 0  E 

Line Dyke Claims 
Ellsworth District . . 

Quad: P P  F a 1  S ?  P e a k  1 5  ' 
Sec: - 2 I : 13N ,: 37E 
UTM: 4311150 ~1 0428750 E 

Lime Dyke Claims 

Description 

Selected from dumps and expose3 
quartz vein an3 silicified - 
s tringers.. .some iron ox.irles, 
pyrite, and Ag/Au? 

Selected from 3umps..quartz 
veins ansd replacement ore with 
galena, pyrite, tetrahedrite?_ 

. and reported gold. 

Very v u g w  quartz v e i n _ h  d i ~ s t y  
limonite, with galena and rep- 
orte.2 to carry gold-silver 
values. 

Ellsworth District 
-,3xrfL Quad: P a r a s 2  Paak 1 5 '  Col 1 -d f r ~ m  mdi~mn!: a ..; mm 

Sac: 2 1 T: 13N R: % 
UTM: L'313SQO N GL28100 E 

German & J a ~ a g  Claims 

with adits along the lower west 
side of ranga..quartz vein 

material the best of which was 

Sac: T: A. R: /a. 
UTM: 4227350 N OL7935Q~ 

Rays Camp 

not very impr?ssive, 
Chipped from a v e i n . .  si1cl-f-e . . 1 : 

Ellswcrth District 

3179 

3178 

shaft, .vej n in s h e a r  cnn..;i sit 

of quartz stringars with prav 
sulfides an3 yellow o u 2 s .  

L I  Quad: Corcoran r<an?ynn ? ?  
Sac: r: 1 ON- R: --ALLEL 
UTM: ~ 2 8 2 2 6 0  N 1351 5660 E 

Silver Reef Cia 
Barcelona District 

Quad. Tonopah 1 5 ' 

3 1  80 

. 
Sslecte3 from dump, vugzy qtz 
strinpers, highly oxidize3 
with manganese staining an3 
reported gold, 

breccia with a matrix of fine 
grained silica and pyritz with 
reporte2 silver, antimony, and 
minor gold..hanginp wall vein. 

Tonopah District 
Quad: Tononah 1 5 '  

Sec T: 4N R:.-~LL, 
UTM: L227560 N I)-& 

Rays Carng 

Sec: 36 T: -2i.K- R: L2F, 
UTM: 421 34-40 N 0481 000 E 

Belmont Mine 

I Tonopah District 
31 81 Quad: Tonopah 71  

vein material with galena, 
pyrite an3 silver sulfides. 

Selectzd from durn~s..quartz 

T: .% R: L;2E: vein material with visable 
u ~ ~ : L k 2 1 5 7 0 0  ~ Q . 4 8 n 7 n n - E  ruby silver, pyrite, with 

-iIlic alteratior 

3182 
Tonopah Dj strict, 

Quad: ToQQ.,~.~ 74' Select23 from dum~s..quartz 



Sample Description 

-- auad: Belmont \\/?st 7b ' 
Sec: 23 T 9N R. 45E 
UTM: 4273845 N 0509600 E 
' Unname2 s h a f t  

S e l e c t e d  f r o m  d u m p s . . q u a r t z  v s i n  
m a t e r i a l  w i t h  g a l e n a ,  a n t i m o n y ,  
s i l v e r  s u l f i d e s  a n 3  p y r i t z .  

Belmont D i s t r i c t  
--2J&L. Quad: L i t t l e  F i s h  Lake  ? $ '  S e l e c t e d  f r o m  dump i n  p r o s p s c t  

I see: 36 T: 8 N  R: 49E 
UTM: L.262010 N 0551825 E 

M o u n t a i n  Veiw Mines  

m a r  u p p e r  s h a f t .  .vein m a t e r i a l -  
w i t , h  m i n n r  c o p n e r  a n d  t s t , r U  - 
r i t e ( ? )  a n d  p u r p l i s h - b l u e  b loom 

I sec: 36 T: 8 N  R: 49E 
3185 

~ e c :  36 T: 8 N  R :  49E 
UTM: 4262900 N 0551800~ 

A r r a s t a  R u i n  

Tybo ( H o t  C r e e k )  D i s t r i c t  
Quad: L i t t l e  F i s h  Lake  7$' 

31P6 

. . s i m i l a r  t jo  m a t a r l a 1  s e e n  o n  Mtn.  

o x i d e  c o a t i n g  t h e  v e i n .  
rom o r e  i n  1311s n s a r  

UTM: 4261 795 N 0551625 E 
M o u n t a i n  Veiw M i l l  S i t e  
Tybo ( H o t  C r e z k )  D i s t r i c t  

Quad: 2 F i s h  T,ake 7 4 '  

e  s i t e  3181,. 

mill a n 3  on  t h e  m o u n t a i n . .  
. . 

o r e  o x l l i z e d  w l t h  coat in^ o f  
~ l e  s ? l v e r  s u  l f i d e ( ? l  

Sec: T: 10N R: L6E. 1 I,TV: 4.282250 ili 051 5730 E 
S i l v e r  Reef  C l a i m s  

3187 
r u b y  s i l v e r  i n  n a r r o w  q u a r t z  v e i n  
n e a r  small a3i t , i n ~ o  wa 11 
o f  h i g h l y  a l t e r e d  v o l c a n c  tu .Ef .  

I Quad: I 

Tybo ( H o t  C r e e k )  D i s t r i c t  
Quad: ~ o r c o r a n  c a n y o n  

UTM: N E 

Q u a r t z  v e i n  m a t e r i a l  w i t h  v i s a b l e  

. Quad: 

See: T: R : 

UTM: N E 

I Quad: 

Sec: T: R : 

UTM: N E 

I I 

Quad: 

Sec: T: R : 

UTM: N E 



Sample Description 

F a i r  l a  D i s t r i c t  
Quad: _R~~n_d_Me_unta.ir?-I~~.112 ' - _ _  _ . I r o n .  s.tained.,- ..vuggy,.wbite~-e.in ~ ~ u a r X z  

L_:L-- Sec: I O N  a 44E r-- s e.r k,t i.2 ~i..g_r_a_~~od.i~r.~~e~~a.~-~-~.r_o_c~~- 
U T M :  42829!!0 N Q-49.L2z0 E p o s s i b l e  . - - .  . . - f l u o r i t e .  

S tevenson ' s  and Schuppey's  -. .. . . - - / 

Sample Number 

auad -Para_d2s-~Pea k- 1 5  ' - -- - -__ 

sec __33  -- . _ 7 11X- ? _ -37E 

UTV -4241069 a - '1 Q428140 . E 

---Baxter -Eiae - --- -I--.-- _- - 

C l a i m s  
Quad Rou_nd-Pf~unta in -Z-~~-  

Unsurv . Sec - l0N 44E 
- 1  R 

U T & ~  4282350 _- Y 04 9  7 5 50.-_ t 
Unnamed Tungsten P r o s p e c t  

P a l e  gar_netzepido_t_e -s-kam,- s u g a r y  
t e x t u r e  _wit-h_ q u a r t z  a n d  c g l c i t e ,  

M n O  s p o t s ,  some Cuox _s-gainin&-no 

s c h e e l i t - e - s e e n  _in,-_samgLe_ --___----_. 

Round Mountain D i s t r i c t  -- 
auad _Round Noun_t-a-i& -L L/2 1--- 
seC Unsurv. T -9_N--_ R -_4_4E-- 

04997_50 r U T M  421832L ---- -- ' 4  

Sena to r  LRgd -BirdJ Mine--- 
Round Nountain D i s t r i c t  -- 

auad B a u ~ ~ L 2 h t a i - Z  L/2! - - -. 
~ e c  U~SSJL._- i -9N- - R -_44E- - -  

U T M  -42f87ifl i ----- 0499690-: 
Sena to r  (Red B i r d )  Nine - 

Round I.iountain D i s t r i c t  
Quad B a x t e t ? p r i n g s  

SBC 6 T L- R 44E 
4260900 0492000 UTIA - _  N E 
H i a t t  B e r v l - F l u o r i t e  

Location 

Manhat t a n  D i s t r i c t  

Quad : l a n h a t t ~ a , l _ 1 / 2 L  

Descr~ptron 

sec 14--.-,.-_- - 8 2  R 43E _ 
4267150 UTM - 0489500 -____ N - -  E 
Sk Claims 

Manhattan D i s t r i c t  

Quad. 2 ~ n n p ~ l . 5 '  

UTM 4 2 4 2 4 . 5 - L  N Q4831tik-E 
Tonopah-Pegleg Mine 

-- - 
Tonopah D i s t r i c t  

Quad: _____.-----. 
S ec T - R 

UTM _ _ - - . L -  N --E 

White- quarcz  v e i n  some p e g m a j i t i c  
v e i n ,  c l o t s  h u e b n e r i t e ,  p u r p l e  and 

p a l e  g r e e n  f l u o r i t e ,  muscovi te  on 
- - - -  - 

v e i n  w a l l s .  - -- 

s t r i n g e r s  of c i n n a b a r  up t o  1'' . - - - - - - 

t h i c k .  ........--..---.------.I-_----.---...-------- - 

Me t a c  innakar-an-d c  inn_abgr-c1_oOtsS in-- - - - - - -- 
mass ive ,  w h i t e  b a r i t e  v e i n .  

--- -- 

Q u a r _ _ t z - f ~ ~ 1 _ d d s ~ a _ ~ . p ~ p m a t i t e .  w e i s s e n .  
no obv ious  m i n e r a l i z a t i o n .  - 

Er e__c_c_L%~ed_-qua~:t~z~~~r_eIn_~ c%m_e_nr@L- 
w i t h  Fe-oxides.  f i n e - g r a i n e d ,  b l a c k  

m e t a l l i c  mineral-Mn? 
- - - - -- . -. - 

Mas s iye-ga.rne+.~e p 1Ld~r~-skarn+_tsa~ 
molybden i t e ,  g r a i n s  and f i n e  c l o u d s  -- -- - -- - 
of  medium t o  f ine -g ra ined  s c h e e l i t e .  -- - 



Sample Description 

Sample Number Location Description 

3211 .......................... . Quad: I 

3210 -- Quad- / . - 

U T M :  1 - N _____-.-- L 

I 

3212 Quad --- -_ - - - - - - -  -- - - -- - - - - - -- - - - .- 

1 9  8 N 44E I .. a d u l a r i a ,  .... f l u o r i t e ,  FeOx- 
...... Sec: r . R: - 

I I 

Mustang H i l l  (Tenneco) -- 
-- I Manhattan D i s t r i c t  

3215 

QUA ~a_nLattta_nn--7 1 / -- 
1 9  Sec - . T 3 .  R 4 4 L  

UTM 265590_-_- N -----.___- 0492820 - t 
Mustang H i l l  -- (TennecoJ. - - -- - 

Manhattan District  

Quad FIanhattan 7 1 1 2 '  -- I Sandy -p h y I l i t e , s i l i r  i f i ~~ -- 

Quad ~;rnka~anz-lD!- -- 

Set 
1 9  8 N  44E _ T - R 
4265390 0492680 U T M  N - E  
Tenneco Manhat tan  Mine (NW) - -- 
Planhattan District 
Manhattan 7 1 1 2 '  Quad 

sec 1 9  T 8 N  ~ 4 4 E -  
IJTM 4265020 -- N Q492Q2LE 

Tenneco Manha t t an  Mine (SE) 

Manhattan D i s t r i c t  

S a n d y - p h l l i t e  ----_---L9_ u a r t z - a d u l a r i a ,  

f l u o r i t e  ---2 FeOx. 

P h y l l i t e ,  q u a r t z - a d u l a r i a F e O x .  



A P P E N D I X  B 



Semi-Quantitative Spectrographic Analysis 
ilement Sample Number 

Analysis by Branch Exploration Research, U.S. Geol. Survey, Denver, Colorado 
Fe, Mg, Ti reported in %,  all other elements reported in ppm. 
Lower limits of determination are in parentheses. 
G = greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 



Semi-Quantitative Spectrographic Analysis 
Element Sample Number 

425 426 1 427 
Fe % 

( 051 
Mg % 

( 02) 
Ca % 

( 05) 
TI % 

( 002) 
Mn 

(10) 

Ag( 51 
As 

(200) 
Au 

(10) 
B 

(10) 
Ba 

(20) 
Be 

(1) 
81 

(10) 
Cd 

(20) 
Co 

(5) 
Cr 

(10) 
Cu 

(5) 
La 

(20) 
Mo 

(5) 
Nb 

(20) 
NI 

(5) 
Pb 

(10) 
Sb 

(100) 
Sc 

(5) 
S n 

(10) 
Sr 

(100) 
v 

(10) 
W 

(50) 

441 
I 

Analys~s by Branch Exploration Research, U S. Geol. Survey, Denver, Colorado . 
Fe, Mg, TI reported in %, all other elements reported In ppm. 
Lower limlts of determinat~on are In parentheses 
G = greater than value shown, N = not detected at lrmlt of detection, c detected, but below value shown. 

1 1 1 , 2 

529 

.3 

530 

.7 

0 2 

15 

0 7 

30 

1 

200 

1 .05 
I 1 .07 

.05 
I 

15 

.I 

7 

30 1 5000 

L 
.7 

.01 

N 

10 

2000 

.5 

N 

10 ! 

G (5000) 

2000 

I 

L 
. 2  

.015 

N 

N 

N 

20 

2 0 

LOO 

7 o 
10 

N 

7 0 

100 

G(20000) 

5 

N 

150 

100 

N 

200 1 1 L 

N N 

-, 

1 

N 

1 

N 

1 300 1 

N 

j N . N 

1 
I 

J 

7 

N 

N i I 

3 1 15 I I 
I 

I 

i I N  / N I N I N 

50 

-- 
I N I 

1 1 
N 

; N 
I 
I 

I 
8 

N 

N 

3 0 

150 

N 

700 1 150 

L 1 15 ! 10 I_______+__ 
30 1 700 30 

1 N 

70 L 

I 
I 

10 

i 500 1 

! ) 100 1 15 

! 71 
I L L i 

G (5000) 

N 

2 0 

5 

7 0 

500 

5 

N 

100 

20 

N 

7 1 1 70 I 20 

N 

10 

I I i N 1 1 N N 
I 1 150 

I I 

2000 1 300 1 10 i i 

L 
I 

7 I - 

2000 

L 

10 

N I 
7 0 

L 

N 

N 

N 

N 

20 

N 

N 

5 

N 

500 

500 

N 

N 

L 

N 

G (5000) 

150 

N 



Semi-Quantitative Spectrographic Analysis 
lement Sample Number 

Analysrs by Branch Exploration Research, U.S. Geol. Survey, Denver, Colorado 
Fe, Mg, Ti roported In %, all other elements reported ~n pprn. 
Lower limits of determlnation are In parentheses. 
G - greater than vaiua s h o ~ ~ f l ,  ?I ;P not detected at ltmit of detection, < detected, but below value shown. 



Semi-Quantitative Spectrographic Analysis 
ilement 

N N N N N N N 

Analysls by Branch Exploration Research, U S Geol. Survey, Denver, Colorado 
Fe, Mg. TI reported In %, all other elements reported in ppm. 
Lower Ilrn~ts of deterrn~nation are in parentheses. 
G - greater than value shown, N = not detected at Ilmtt of detectton, < detected, but below value shown. 

Sample Number 

Fe % 
f 05) 

Mg % 
( 02) 

Ca % 
(.05) 

TI % 
( 002) 

M n 
(10) 

Ag( 51 
As 

(200) 
Au 

(10) 
B 

(10) 
Ba 

f 20) 
Be 

(1) 
BI 

(10) 
C d 

(20) 
C 0 

(5) 
Cr 

(10) 1 

631 

2 

2 

7 

- 2  

200 

2 

1500 

N 

200 

G (5000) 

1 .5  

630 

2 

1 .5  

1 

.5 

LOO0 

1 

N 

N 

500 

G (5000) 

5 

N 

N 

15 

70 

774 

7 

1 

.5 

C u 
(5) 

La 
(20) 

M 0 
(5) 

Nb 
(20) 

NI 
(5) 

Pb 
(10) 

Sb 
(100) 

N ,  

N 

15 

100 

200 

5 0 

5 

I, 

7 0 

29 

N 

775 

10 

3 

3 

1 N N ! N 

776 

5 

.7 

.05 

.3 .2 1 .2 

500 , 

-05 

100 

200 

N 
I 

2000 

.7 

N 

i 
30 1 1000 1 15000 1 I 

I 100 i 

777A - 
2 - 

.2 

.5 

N 

7- 
7O 1 1 
-7 

N 1 - N  / N  / N  N I 1 I 
I 

, - 

30 20 1 10 N I 5 0  I i 

3 0 1 500 

7770 1 7: 
5 

I 
I I 

1 . 5  

1 . 5  1 
. S 

1000 

20 

300 

G(5000) 700 

50 1 50 

, / 150 150 

50 

70 

N 

100 

30 

100 

I 

N 

N 

I 

I 10 30 I 50 I 

N 

' N  I N  I 
t-----L 

200 1 100 

I 
I 30 1 30 1 20 

200 

I 
20 50 1 I 

I 

10 I N 

N I N  

2 0 

N 

15 

N 

G(5000) 1 500 I 1000 

1500 

L 1 I 
NL 

2000 

100 

1500 1 4 

I 
1 100 

1 
2 1 .5  ? 2 N  5 

70 1 50 5 20 

1 

I 

15000 100 j 5000 

L 300 

15000 500 

N 100 # N w! 



Semi-Quantitative Spectrographic Analysis 
tlement Sample Number 

Analysts by Branch Exploration Research, U.S. Geol. Survey, Denver, Colorado 
Fe, Mg, TI reported In % all other elements reported ~n ppm. 
Lower limlts of determina!io:l are In parentheses. 
G I. greater "an vallle ;?own Y a not detecfed at limit of detection, < detected, but below value shown. 



Element 
Semi-Quantitative Spectrographic Analysis 

Sample Number 

W 
(50) 

Y 
(10) 

Zn 
(200) 

Zr 
($0) 

Th 
(100) 

Analys~s by Branch Explora!ion Research, U S Geol Survey, Denver, Colorado 
Fe, Mg, TI reported In %, all other elements reported in ppm 
Lower llmlts ot determrnation are in parentheses. 
G 3 greater than value shown, N = not detected at llmit of detection, < detected, but below value shown. 

N 

15  

10000 

N 

N 

N 

3 0 

G(10000) 
----- 

N 

N 

5000 

30 

N N N 

N 

15 

G (10000) .. -- -- -- - - - -- 



Semi-Quantitative Spectrographic Analysis 
Sample Number 

Analysis by Branch Exploration Research. U .S. Geol. Sumsv. Denver. Colorado 
Fe. ~ g ,  l i  repofled in %, all other elements reported in ppm. 
Lower llrnits of derer ..8i1atlon are In parec-6 .*s. 
G = greator Ihan -vlluct shown, N not decar:ed at limit of detection, < detected, but below value shown. 



Semi-Quantitative Spectrographic Analysis 
Element Sample Number 

Analysis by Branch Exploration Research, U.S. Geol. Survey, Denver, Colorado 
Fe, Mg, T i  reported in %, all other elements reported in ppm. 
Lower limits of determination are in parentheses. 
G = greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 



Seml-Quantltatlve Spectrographic Analysis 
Sampla Number 



Semi-Quantitative Spectrographic Analysis 
3ment 

G - greater than *lab:! ^ ~ f l o w l .  N = PO: detected at limit of detection, < detected, but below value shown 

Sample 
1776 

.05 

L 

G (20) 

.002 

N 

N 

N 

N 

N 

N 

1 

N 
N 

N 

20 
-----,-------- 

N 

L 

N 

N 

N 

N 

N 

N 

N 

5 00 

10  

N 

L 

N 

15 

N 

Research, U.S. Geot. 
elements reported 

in parentheses. 

Fe % 
(.05) 

Mg % 
( 02) 

Ca "5) 

" r@0002) 

M n 
(10) 

Ag(.5) 

As 
(200) 

Au 

Number 
1777 

15 

.07 

2 

.1 

7 0 

L 

200 

N 

3 0 

7 0 

1 . 5  

N 
N 

L 

N 

15 

L 

15 

L 

7 

15 

N 

N 

N 

150 

150 

N 

15 

N 

70 

N 

Survey, Denver, 
in ppm. 

1774 

1 

.2 

G(20) 

.07 

1773 

2 

1 

7 

.07 

3000 

.5 

N 

1775 

.07 

.03 

G (20) 

.02 

(30) 
B 
(10) 

Ba 
(20) 

B c 
(1) 

Bi 
(10) 

Cd (20) 

C 3 
(5) - 

Cr 
(10) 

C u 
(5) 

L. a 
(201 

Mo 
(5) 

1778 - 
.2 

2 

G(20) 

.015 
\ 

100 

N 

LO0 

L 

N 

1779 

.05 

1 .5  

G(20) 

.02 

7 0 5 0 

N 

N 

N 

N 

N 

2 

N 
N 

N 

N 

N 
I 

N 

10 

500 

1 . 5  

N 
N 

7 

L 

7 

I 
L 

100 

5 

N 
N 

N 

N 

5 

N;;) 1 1 -- 

1780 

.5 

N 

PI 

L 

100 

N I N  

L 

5 

N 

L 

20 

N 

L 

N 

N I 

Pb 
(1 0) 

Sb 
(I001 

Sc 
(5) 

S n 
(10) 

5 r 

1781 

.5 

N 

N 

N 

L 

N 

N 

N 

5 0 

N 

N 

N 

2 N 

1 

N 
N 

N 

N 

N 

N 

2 0 

N 

N 

2 0 

N 

N 

N 

L 

10 

N 

2 0 

N 

30 

N 

Colorado 

300 

10 

N 

15 

N 

30 

N 

Ern1oration 

5 0 

30 

( 100) 
11 
i 10) 

N 
(50) - 

/ 

* ( l o )  
!n 

(200) - 
!r 

(10) 
'h 

( 100) 

.2  1 .7 

G(20) 

N 

N 

N 

N 

Fe, Mg, Ti reportes 111 other 
Lower ilrnlts of b e t s r r ~ r ~ ~ a l ~ o n  are 

L 

5 

.05 

30 

2 

N 
N 

N 

N 

N 

N 

3 0 

N 

N 

7 0 

N 

N 

N 

100 

15 

N 

2 0 

N 

2 0 

N 

Analysis by Branch 

L 1 200 

.02 

100 

I N  

20 

N 

L 

N 

5 0 

N 

N 

N 

N I L* N N 

15 

N 

200 

N 

50 

N 

50 

L 

L 

15 

7 

N 

N 

10 

5 

N 

N 1 20 

N 

L 

L 

N 

L 0 

2 0 

N I N 

N 

N 

N 

N 

N 

N 

100 

N 

20 

N - 
30 

N 

30 

N 

N 

N 

10 

N 



Semi-Quantitative Spectrographic Analysis 
Element Sample Number 

B 
(10) 

Ba 
(20) 

Be 
(1) 

BI 
(10) 

Cd 
(20) 

C 0 
(5) 

* Cr 
(10) 

C u 
(5) 

La 
(20) 

Mo 
(5) 

Nb 
(20) 

N I 
(5) 

Pb 
(10) 

Sb 
(100) 

Analysis by Branch Expioratton Research, U S Geoi Survey, Denver, Cotorado 
Fe, Mg, Ti reported In %, all other elements reported In ppm. 
Lower l im~ts of determ~nat~on are in parentheses 
G = greater than value shown, N - not detected at limlt of detection, < detected, but below value shown. 

N 

30 

150 

1 

N 

N 

N 

15 

20 

3 0 

30 

N 

30 

10 

N 

L N 

20 

200 

1 

N 

500 

2 0 

200 

L 

1000 

700 

- 

N 

10 

1000 

100 

20 

N 

10 

G(20000) 

G (10000) 

I 

10 

L 

200 

L 

N 

N 

L 

300 

150 

1 

1 I 



Semi-Quantitative Spectrographic Analysis 
Element 

Fe % 
( 05) 

Mg % 
( 02) 

Ca % 
( 05) 

TI % 
( 002) 

Mn 
(10) 

5) 
As 

(200) 
Au 

(1 0) 
B 

(10) 
Ba 

(20) 
Be 

(1) 
BI 

(1 0) 
Cd 

(20) 
Co 

(5) 
C r 

(10) 
C u 

(5) 
La 

(20) 
M 0 

(5) 
Nb 

(20) 
N I 

(5) 
Pb 

(10) 
Sb 

(100) 
Sc 

(5) 
S n 

(10) 
Sr 

(100) 
v 

(10) 
W 

(50) 
Y 

(1  0) 
Zn 

(200) 
Z r  

(1 0) 
Th 

(100) 

G P greater than value shown, N 5 not detected at ilmlt of detection, < detected, but below value shown. 

Sample Number 

1996 

.7  

.2 

2 o 

.07 

150 

5 

N 

N 

Id 

300 

3 

N 

N 

N 
N 

5 

7 0 

N 

N 

L 

30 

N 

N 

N 

300 

15  

N 

150 

N 
200 

N 

1997 

L 

.02 

G(20) 

. O 1  

2 0 

.7 

N 

N 

N 

L 

I 

j 

1 I L I 

i 

1 

I 

I 

I 

I 

i 

- 1  

N 1 

N 

N 

N 

N 

30 

N 

I 
I 

I 

1 
I 

N 1 
N 

I 
10 

N 

N 

N 

500 

N 

10 

N 

10 

N 

Analys~s by Branch Exploration 

I I 
i - -  1- . 

Fe, Mg, Ti reported In %, all other elements reported In ppm. 

' 
Lower limrts of determination are in parentheses 

I 
I 
I 

1 1 I 
-- 1 

I 

I I 

j I 

I 

Research, U S Geol Survey, Denver, Colorado 

I 
I I 



Semi-quantitative Spectrographic Analysis 
Sample Number 

As 
(20C) 

Au 
(10) 

N 

N 

N 

N 

B 
110) 1 N 

Lower llmlts of :jr?tsrr?lnallon are in paren?Roses 
O u gredtrr $ 1 2  i!e snown, N = not detec:crl at llmlt of dctoctlon, < detected, but below value shown. 

N 

N 

N 

Gf5000) 

1 

N 

N 
N 

N 

N 

Ba 
(201 

Be 
(1 

81 
( 1.0) - 

Cd 
(201 

150 

1 

N 

N 

N 

150 

7 

N 

N 
?.[ 

N 

L 

C 0 
(5) 

:r 
(10) 

C u 
(5) 

i a  
1201 

vo 
(5) 

Nb 
(20) 

UI 
(5) 

Pb 
('0) 

Sb 
( 100) 

Sc 
(5) 

3n 
(10) 

S r 
(1 00) 

4 
(10) 

N 
(50) 

r' 
(101 

in  

1 

1 
I ----- 
I 
I 

1 

N 

N 

N 

20 

N 

N 

N 

7 0 

N 

N 

N 

300 

L 

N 

150 

L 

5 

N 

L 

30 

N 

N 

N 

300 

L 

N 

150 

N 

15 

N 

Analysis by Braoch 

1 

I, 

LO 

N 

L 

1 5  

N 

N 

N 

150 

L 

N 

100 

N 

3 0 

N 

Exploration Research, U.S Geol 
Fe, Mg, Ti reported n 70, all other 

(200) 
!r 

(10) 
-h 

t 100) 

I 

N 

30 

N 

elements reported In ppm 

t 

e 

1 

Survey, Denver. 

I 

Colorado 



tlement 
Semi-Quantitative Spectrographic Analysis 

Sample Number 

Analysis by Branch Exploration Research, U.S. Geol. Survey, Denver, Colorado 
Fe, Mg, Ti reported in  %, all other elements reported in ppm. 
Lower limits of determination are i n  parentheses. 
G - greater than value shown, N not detected at limit of detection, < detected, but below value shown. 



Semi-Quantitative Spectrographic Analysis 
lement Sample Number 

" "5) 
Ti O 

~ o O Z )  
Mn 

(10) 

Ag( 5) 
As 

(200) 
Au 

(10) 
B 

(10) 
Ba 

(20) 
Be 

(1 1 
81 

(10) 
Cd 

(201 
Co 

(5) 
Cr 

(10) 
C u 

(5) 
La 

(20) 
Mo 

(5) 
N b  

(20) 
N i 

(5) 
Pb 

(10) 
Sb 

(100) 
Sc 

(5) 
S n 

(10) 
S r 

(1 00) 
v 

(10) 
W 

(50) 
Y 

(10) 
Zn 

(200) 
Zr 

(10) 
Th 

(100) 

G = greater than value shown, N = not detected at limlt of detection, < detected, but below value shown. 

.5  

.03 

G5000 

700 

N 

N 

10 

100 

3 

N 

N 

N 

15 

700 

20 

15 

N 

10 

200 

100 

L 

N 

N 

15 

N 

3 0 

300 

15 

N 

L 

.1 

150 

100 

2000 

N 

70 

500 

1 .5  

N 

N 

L 

10 

20 

20 

10 

N 

L 

3 0 

150 

N 

N 

N N  

L 

.07 

300 

700 

300 

N 

15 

20 

3 

N 

N 

N 

10 

20 

20 

5 

N 

5 

70 

700 

N 

N 

L 

.003 

G5000 

150 

N 

N 

L 

L 

2 

N 

2 0 

N 

L 

N 

100 

N 

L 

N 

10 

N 

50 

N 

3 

.2 

700 

7 

700 

N 

2 0 

200 

1 . 5  

N 

Analysls by Branch Explorat~on 
Fe, Mg, Ti reported In %, all other 
Lower llmlts of determlnat~on are In parentheses. 

L 

N 

N 

3000 - 
20 

N 

10 

309 

N 

2000 

2 0 

N 

15 

N 

N 

I.J 

I, 

N 

Research, U S. 

1 .5  

-01  

7 0 

2000 

700 

N 

20 

2 00 

3 

70 

3 0 

N 

1 5  

5000 ~, 

10 

N 

N 

2 0 

15 

elements reported In ppm 

70 

N 

L 

7 

I 5  

150 

50 

15 

1000 

50 
N 

Geol. Survey, Denver, 

.15 

-02 

5nn 
1000 

700 

N 

2 0 

200 

3 

15 

N 

N 

N 

7000 

10 
N 

Colorado 

5 0 

N 

7 0 1 

L 

L 

N 

L 

3000 

709 

N 

N 

N 

.07 

.02 

?n 
700 

200 

50 

10  

1000 

2 

10 

L 

2000 

100oO 

N 

N 

N 

30 

20 

10 

N 

5 

20 

290 

N 

L 

N 

L 

790 

1500 

N 

L 

N 

3 

.03 

3nn 

1500 

L 

N 

L 

L 

1 .5  

N 

50 

N 

L 

15000 

30 

1000 

1 N 

L 

N 

1 5  

700 

L 

300 

N 

10 

10000 

30 

1000 

N 

20 

15 

N 

L 

N 

500 

L 

1000 

2fi 

20 

N 

5 

1500 

Gl0000 

N 

N 

N 



Semi-Quantitative Spectrographic Analysis 
Sample Number 

NI 
(5) 

Pb 
(10) 

Sb 
( 100) 

Sc 
(5) 

S n 
(10) 

S r 
(1 00) 

v 
(1 0) 

W 
(50) 

Y 
(1 0) 

Zn 
(200) 

Zr 
(10) 

Th 
(100) 

Fe, Mg, Ti reported In %, all other elements reported rn ppm. 
Lower limits of determ~nation are In parentheses 
G = greater than value shown. N = not detected at limlt of detection, < detected, but below value shown. 

L 

30 

500 

L 

N 

N 

15 

N 

N 

N 

70 

N 

L 1 20 ! 5 
1 I 

20 f 5 
I 

L j 

1000 / 30 30 1 
5 1 50 

30 

1000 

2000 

N 1 100 

100 

N 

5 

N 

150 

7 0 

N 

15 

L 

3 0 

N 

500 

N 

15000 

Analys~s by Branch Explorat~on Research, U S. Geol. Survey, Denver, Colorado 

20000 

N 

N 

N 

7 0 

L 

N 

L 

N 

N 

N 

L N 

N 

N 

10 

N 

10 - 

N 
r. 

100 

N 

30 

N 

5 0 

N 

10 

3000 

5 0 

N 

L 

N L 

N 

L 

20 

N 

L 

N 

150 

N 

N 

100 

5 0 

N 

N 

N 

50 

N 

N I 

L 

N 1 N 

N 

150 

N 

15 

GlOOOO 

20 

N 

N 

70 

N 

N 

2000 

3 0 

N 



ement 
Semi-Quantitative Spectrographic Analysis 

Sample Number 

Fe, M ~ .  T/ reported in %, all other elements reported in  ppm. 
Lower limlts of determination are in parentheses. 
G greater than value shown, N -. not detected at limit of detection, < detected, but below value shown. 

Nb 
(20) 

NI 
(5) 

Pb 
(1  0) 

Sb 
(100) 

sc  
(5) 

S n 
(10) 

S r 
( 100) 

v 
(10) 

W 
150) 

Y 
(10) 

Zn 
(200). 

Zr 
(10) 

Th 
(100) 

L 

15 

30 

N 

7 

50 

N 

5 0 

N 

2 0 

300 

150 

N 

N N I N  N N 

5 5 

N 

5 i 7 15 7 

10000 

300 

N 

N 
N 

150 

N 

N 

2000 

5 0 

N 

N 

, 
5 0 1 30 1 5000 

N 

1 0 '* 7 0 

2000 

200 

N 

150 

N 

N 

150 

N 

N 

5 

N 
N 

30 

N 

15 

N 

100 

N 

C20000 1 
500 

N 

N 

N 

N 

5 

I 

L 

20 

N 

2 0 

N 

150 

N 

N 

7 0 

N 

N 

N 

15 

N 
Geol. Survey, Denver, Colorado 

N 1 N 

Analysls by Branch Exploration Research, U.S. 

N 

1 r ) O  

N 

N 

1500 

2 0 

N 

L ' N 

1000 

N 

N 

1001) 

20 

N 

70 

N 

10 

N 

L 

N 

T, 

N 

N 

200 

30 

N 



Semi-Quantitative Spectrographic Analysis 
lement Sample Number 

Analysis by Branch Exploration Research, U.S. Geoi. Survey, Denver, Colorado 
Fe, Mg, Ti reported in %, all other elements reported in ppm. 
tower limits of determination are in parentheses. 
G = greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 



llement 
Semi-Quantitative Spectrographic Analysis 

Sample Number 

Analysis by Branch Exploration Research. U.S. Geol. Survey, Denver, Colorado 
Fe, Mg, Ti reported in %, all other elements reported in ppm. 
Lower limits of determination are in parentheses. 
G greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 



Semi-Quantitative Spectrographic Analysis 
Sample Number 

Analysis by Branch Exploration Research, U S Geol. Survey. Denver, Colorado 
Fe, Mg, T i  reported in %, all other elements reported In ppm. 
Lower l im~ts of determination are in parentheses 
G = greater than value shown, N = not detected at l im~ t  of detection. < detected, but below value shown. 



Semi-Quantitative Spectrographic Analysis 
Ilement Sample Number 

Analys~s by Branch Explorat~on Research, U.S. Geol. Survey, Denver, Colorado 
Fe, Mg, Ti reported in %,  all other elements reported in ppm. 
Lower limlts of determination are in parentheses. 
G - greater than value shown, N =: not detected at l im~t  of detection, c detected, but below value shown. 



Semi-Quantitative Spectrographic Analysis 
llement Sample Number 

2080 

3 

.1 

1 

.05 

- 
2081 

5 

.5 

1 

.05 

Fe % 
(.05) 

Mg % 
(.02) 

Ca % 
( 05) 

TI % 
( 0021 

Mn 

2082 

3 - 
.5 

1.5 

.03 

207 5 

2 

.1 

.05 

-05 

(10) 

Ag(.5) 

As 
(200) 

Au 
(1 0) 

B 
(1 0) 

Ba 
(20) 

Be 
(1) 

Bi 
(10) 

Cd 
(20) 

Go 
(5) 

C r 
(10) 

C u 

2083 

.7 -- 

.07 

L 

.03 

2076 

.7 

L 

.2 

.2 

1500 

7 0 

2000 

N 

30 

300 

1.5 

N 

N 

5 

10 

2078 

.1 

.07 

.2 

.O1 

2077 

1 

.05 

1.5 

.02 

150 

1000 

7 00 

N 

L 

50 

N 

8 

(5) 
La 

(20) 
Mo 

(5) 
Nb 

(20) 
NI 

(5) 
Pb 

(1 0) 
Sb 

(100) 
Sc 

(5) 
Sn 

(10) 
S r 

- (100) 
v 

(10) 
W 

(50) 
Y 

(1 0) 
Zn 

(200) 
Zr 

(10) 
Th 

(1 00) 

2079 

.7 

.07 

L 

.02 

L N  

G = greater than value shown, N = not detected at lirnlt of detection, < detected, but below value shown. 

700 

500 

L 

N 

15 

100 

7 0 1 300 1 1500 150 

70 

N 

N 

L 

300 

150 

N 

N 

20 

150 

1.5 

1000 I 

30 

100 G29000 1 150 1 
I 

L I L j 

N N  I 

2 

2000 

N 

3 0 

1500 

1.5 

200 

I 

1.5 1 L 

300 300 300 ' 2000 100 

N 

N 

N 

300 

N 

N 

1000 

15 

N 

L 

N 

30 

3000 

5000 

i 

1.5 

200 

N 

3 0 

G5000 

1.5 

I 

N 

N 

700 

100 - 4 
N i 

, L 

7 9 

200 
I 

N 

50 -4 

N I 
I 

N ' N  

Fe, Mg, Ti reported In %, all other elements reported in pprn. 
Lower limits of determination are In parentheses. 

2000 

N 

2 r) 

~5000 

N 

L 

7 

N 

15 

700 
150 

I 

20 I N 
I 

I 

309 1 
---A 

* 1 
I 

20 

150 

N 

N 

I 
N 

N 

Analysis by Branch Exploration Research, U S. Geol. Survey, Denver, Colorado 

N N 1 N 

N 

N 

N 

7 

I 
N 1 L 

100 L 

N N 

L 1 50 

N 

N N 

N 

500 

N 

N 

10000 

N 

N 

L I 1 . 5 4  

N ! 10 1 5 N I N 

20 

N 

7000 

300 

N 

N 

N 

500 

N 

N 

10000 

5 0 

N 

N 

-- 15 

15 N 
I 

5 L 

700 1 3000 

500 1 500 

N I N 

3000 

300 

N 

N 

N 

2: I 

20 
I 

N I 20 

7 0 

5 0 

N 

N N 

N 

200 - 

N 

N 

L 

5 0 

N 

I 

20 

3000 

500 

300 

N 

20 

L 

2 0 

N 

N 

150 

3 0 

N 

- 

N 

300 

N 

N 

300 

L 

N 

1 .-'---- 
10 1 15 I 150 

L 

1500 

2 0 

N 

N 

150 

N 

N 

200 

15 

N 

10 

- 
100 

L I N  

N 

1500 
* 

L 

N 

Y 

20 

N 1 



Semi-Quantitative Spectrographic Analysis 
IIement 

Fe % 
( 05) 

Mg % 
( 02) 

Ca % 
( 05) 

TI % 
( 0021 

M n 
(10) 

Ag(.5) 
As 

(200) 
Au 

(10) 
B 

(10) 
Ba 

(20) 
Be 

(1) 
81 

(10) 
Cd 

120) 
Co 

(51 
Cr 

(10) 
C u 

(5) 
La 

(20) 
M 0 

(5) 
N b  

(20) 
N I 

(5)  
Pb 

(10) 
Sb 

(100) 
Sc 

(5) 
Sn 

(10) 
S r 

(1 00) 
v 

(10) 
W 

(50) 
Y 

(10) 
Zn 

(200) 
Zr 

(10) 
Th 

(1 00) 

G = greater than value shown, N = not detected at l ~ r n ~ t  of detectlon, < detected, but below value shown. 

2093 

1 

. 3  

.05 

0 7 

150 

30 

N 

N 

100 

1500 

1 

N 

N 

L 

20 

150 

L 

30 

r\J 

L 

500 

N 

L 

N 

N 

3 9 

N 

N 

L 

50 

N 

Sample Number 

2094 

5 

.7 

5 

3 

2095 

5 

1 

5 

0 7 

2096 

3 

.05 

1000 I G5000 

15 

N 

N 

N 

100 

100 

1 

L - 

N 

150 

N 

N 

L 

1000 

70 

1000 

500 

I 

N 

7 

N 

7099 

1 . 5  

.07 

2097 

3 

. 2  

.07 1 1 . 5  

500 

1000 

L 

L 

L 

500 i N 

L I 1 5  

.07 

1 

200 

500 

500 

2098 

1 

.07 

.05 

150 

5 0 

500 

i N  

2 0 1 7 0  7 

20 

30 1 3 0 

.05 

0 5 

i 

2100 3 

' .07 

N 1 
2 0 

--- 500 

I 
L 1 N I 

50 1 0  

200 

30 1 50 

4 
1 5  

10 

1000 5000 

1 0  

2000 500 

5000 1 5000 ' 70 ! 3000 i 50 
I 

0 7 1 

I 
30 30 

L 

10 

N 

100 

3 0 L , L 1 - 1 .  

2 0 

? J i g  I N I N  I N / N  

7 7 300 1 ~-1 
N I 

10 

500 

15 

700 

1 5  

7000 

15 

15000 

N 

10 

N 

300 

150 

N 

15 

500 

5 0 

N 
Analysis by Branch 

L 

7 0 

Fe, Mg, TI reported In %, all other elements reported In pprn 
Lower llmrts of deterrnlnation are In parentheses 
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Explorat~on Research. U S Geol Survey, Denver, Colorado 
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Semi-Quantitative Spectrographic Analysis 
Element Sample Number 

Analysls by Branch Exploration Research. U S. Geol Survey. Denver, Colorado 
Fe, Mg, TI reported ~n %,  all other elements reported ~n pprn 
Lower lirnlts of deterrnlnatlon are In parentheses 
G .; greater than value shown, N - not detected at lrrnlt of detection, < detected, but below value shown. 



Semi-Quantitative Spectrographic Analysis 
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Analysls by Branch Explorat~on Research, U.S. Geol. Survey. Denver, Colorado 
Fe, Mg, TI reported rn %, all other elements reported tn ppm. 
Lower llmrts of determ~nation are In parentheses. 

w ~ 4  
G = greater than value shown, N = not detected at lim~t of detectton, < detected, but below value shown. 3 0 g? 

Sample Number 
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Atomic-Adsor btion Analysis 
Sample Number 

Analysis by Branch Explora'tion Geochemistry, U.S. Geol. Survey. Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G P greater thad value shown, N not detected at limit of detection, < detected, but below value shown. 
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Analysis by Branch Expiorition Geochemistry, U.S. Geul. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G = greater than value shown. N s not detected at limit of detection, < detected, but below value shown. 

Atomic-Adsorbtion Analysis 
ilement Sample Number 
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Atomic-Adsorbtion Analysis 
tlement Sample Number 
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Analysis by Branch Explora'tion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G = greater thari value shown, N P not detected at limit of detection, < detected, but below value shown. 
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Atomic-Adsorbtion Analysis 
tlement Sample Number 

Analysis by Branch Explora'tion Geochemistry, U.S. Geol. Survey. Denver, Colorado 
All elements reported in ppm. 
Lowsir limits of determination are in parentheses. 
G .r greater than value shown, N not detected at limit of detection, < detected, but below value shown. 



Atomic-Adsorbtion Analysis 

Analysis by Branch Explordtion Geochemistrj, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower timits of determination are in parentheses. 
G - greater thati value shown, N = not detected at limit of detection, < detected, but below value shown. 

f lernent Sample Number 
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Atomic-Adsorbtion Analysis 
Sample Number 

Analysis by Branch ~xplorit ion Geochemistry, U S. Geol. Survey. Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G = greater thari value shown, N = not detected at limit of detection, < detected, but below value shown. 



lement 
Atomic-Adsorbtion Analysis 

Sample Number 
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I 

I I j I i I 
I I I I 

I I 
I j I 

I 
I 

i i 
1 

1 

I 
I I j I 
I I 

! 

I 

I 
I 

1 

I 
I 

Analysis by Branch Expiorition Geochemrstq, U S. Geol. Survey, Denver, Colorado 
All ebmanis reported rn ppm. 
Lower limits of determination are in parentheses. 
G = greater thah value shown. N = not detected at limit of detection, < detected, but below value shown. 
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Atomic-Adsorbtion Analysis 
Element Sample Number 

Analysis by Branch Explordtion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G rn greater thah value shown, N = not detected at limit of detection. < detected, but below value shown. 



lement 
Atomic-Adsorbtion Analysis 

Sample Number 

i 
Analysis by Branch Explordtion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G = greater thah value shown, N = not detected at limit of detection. < detected, but below value shown. 



Atomic-Adsorbtion Analysis 
IIement Sample Number 

Analysis by Branch ~xpior&ion Geochemistry. U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G 3 greater thai value shown, N 3 not detected at limit of detection. c detected, but below value shown. 



Atomic-Adsorbtion Analysis 
lement Sample Number 
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Analysls by Branch Explorition Geochemistry. U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of d,etermtnation are in parentheses. 

QALQ 
G = areafef than value shown, N = not detected at limit of detection, < detected, but below value shown. 
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r, = ateater than value shown. N I not detected at limit of detection, < detected. but below value shown. 

Atomic-Adsorbtion Analysis 
llement Sample Number 
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Atomic-Adsorbtion Analysis I 

:lement Sample Number 
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Analysis by Branch ~xplora'tion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported In ppm. 
Lower limits of d.etermination are in parentheses. 
G = greater than value shown, N not detected at l im~t of detection, c detected, but below value shown. 

I I t 
I 



Andlys~s by Branch Explordtion Geochem~stry. U.S. Geol. Survey, Denver, Colorado J 3 3 7 - 9 V u d  
All elements reported tn ppm. c~4kF 
Lower limits of d.etermination are in parentheses. 9 d~ j6. 
G = greater than value shown. N not detected at limrt of deteCtlOn. c detected, but below value shown. 

Atomic-Adsorbtion Analysis 
llernent Sample Number 
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lement 
Atomic-Adsorbtion Analysis 

Sample Number 

Lower limits of determ~nat~on are in parentheses. 
G .: greater than value shown, N a not detected at limit of detection, < detected, but below value shown. 
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Atomic-Adsorbtion Analysis 
Element Sample Number 
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All elements reported in ppm. 
Lower limlts of d,etefm~nation are in parentheses. 
G x greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 
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Analysis by Branch Explordtion Geochern~stry. U.S. Geol. Survey, Denver, Colorado 
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Atomic-Adsorbtian Analysis 
f lement Sample Number 

Analysis by Branch Explordtion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of d$termination are in parentheses. 
6 = nrpatnr than v a h t ~  shown. N = not detected at limit of detection, < detected, but below value shown. 



Analysis by Branch Exploration Geochemistry. U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of qetermination are in parentheses. 
G s greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 

Atomic-Adsorbtion Analysis 
ilement Sample Number 
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Analysis by Branch bplora'tion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
LOW@< limits of {etermination are in parentheses. 
12 = nrffater than valtte thown N = not detected at timit of detection. < detected, but below value shown. 

Atomic-Adsorbtion Analysis 
Element Sample Number 
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Atomic-Adsorbtion Analysis 
Element Sample Number 
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(1) 300 1 550 1 6 4 ! 2  1 2  1 2  

I 

I 
I 

i I 
I 

I I 

i I 

I 

j ';51 

I 

i 

1 
I i j 

I I I 
i 1 I 

- 
I -- 
I 

! 

i I I 
I I I I I 

1 j I I I 

i I 
, 1 

, 
I 

I 

I I I 
G2000 I G2000 \ 240 10 i 10 I 65 1 20 

I 1 I I I 

i I 

I 

i 

I 1 
i 

i 

I I I I 
I I I 

I 
I I I I I I 

I 

I 

I 1 I 
I I I I 

I I I 
I 1 

I ! I I I 
I I 

I 

I 

I I 

I ! I 
I I 

I 

i 

I 

I 
I 

'. I 

I 

I .  

Analysis by Branch ~xplora'tion Geochemtstry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower lim~ts of qetermination ate in parentheses. 
G P nreat~r thnn unltre shown N n not detected at limit of detection. C detected. but below value shown. 

I 

I 

I 
I 
I 

I 
I 

j 
I 



Element 
Atomic-Adsorbtion Analysis 

Sample Number 

Analysis by Branch ~xploraiion Geochem~stry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of d.etermination are in parentheses. 
fi = nrnatnr than value shown. N = not detected at limit of detection. c detected, but below value shown. 



Analysis by Branch Explora'tron Geochemistry, U.S. Geol. Survey. Denver, Colorado 
All elements reported in ppm. 
Lower limits of d,eferminatlon are in parentheses. 
G = areater than value shown, N P not detected at limit of detection. c detected, but below value shown. 

Atomic-Adsorbtion Analysis 
ilement Sample Number 

2773 

190 

.85 

16 

20 

- 
2774 1 2775 

I 

690 1 90 -- 
I 

-. 

A s  
(5) 

3.4 

2771 

N(107) 

2767 1 2768 1 2769 / 
I 

2770 

I I 
800 G2000 1 60 1 20 

I I 

I I 

I 

! 

I 
I I 

I 1 i 

-05  -- 

-- - 

I ! -- 
I 1 

I I -7----------4 

'I i I 
! 
I 

2772 

5 0 

I 
I 
I 

18 i 10 - 
I 

4 0 1 15  --- 

I 
I I 
I --a 

i - 

I 

.5 
Au 

( 05) 

I i i I 

I I I I I 

I I I 

1 j I I ! i I ! - 

i 1 I 
1 

Sb 
( 1  

Z n 
(5) 

2.8 

I I 1 I I 
I 

-. 
I 
I - 
! 
8 

- 
! 

-- 
I 
I - 

i I 

I 
I I 

4 L- I 

I A 
A. 

1 J 

i 

I 
1 

7 

I 

I 

I 

25 ' 6.4;'i5 I 

I I j I I 
I I I 

i I 

160 

110 

I i 

I 

I .  
1 
I 

320 3 2 
I 

30 1 35 

! 

14 1 2o 6 

I 

I 

I 
40 50 

I 

1 

30 



Analysis by Branch bplora'tion Geochemlstry. U.S. Geol, Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits ot determination are in parentheses. 
G s greater than value shown. N = not detected at limit of detection, c detected, but below value shown. 

Atomic-Adsorbtion Analysis 
f lement Sample Number 

As 
(5) 

AU 
(. 05) 

Sb 
( 1 )  

I n  
(5) 

I 

--- 
2776 ' 2777 I 2778 I 2779 1 2780 I 2781  I 2782 1 2783 2784 

1 i 
I ! 

I I 

I 

I I 

----. 
I 

7 6 0  1 450  200 230 -1 90_..--, 

I 

200 

2 0 

580 

.20 

I 

I 150 ! 830 

240 ' 10  

I 

I 
I I 
I 
I 

- 8 0  

42  

.75 3.5 

5 5 

I j 
I 

I 
I I 

I 

.50 
I 

450 7 1 110 

I 

I 

I 

7 . 8  I .20 
I 

I 

2.6 

5 55 i N ( 5 )  5 5 
I 

530 8 I 

I 
I 

4 2 

I 1 
30 

i 
I 

1 
I i I 

190 ( 130 

, , 

i i I I 

i 1 

i 
I I I 

I I 
I 

I ! 

I 

I 

i I 

I 

I 

I - 
I 

I 
I 

I 

I 

, 

I 

I 
I 

i 
I 

1 I i 
I 

-1 
I 

I 
I 
I 

.. 1 
I * 

I 

I 
I 
! 
1 

I 
I 

I I 
I 1 I 

I 

I 

I I I I - 

I 
I 
I 

I 
8 

I 
1 .  

I 
I 
1 

I 

I 

I 
I 

I 

I 

I I 

I I 

i I 



Analysis by Branch ~xplora'tion Geochem~stry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of $etermination are in parentheses. 
G = greater than value shown, N ;. not detected at limit of detection, < detected, but below value shawn. 

Atomic-Adsorbtion Analysis 
llement Sample Number 

1 2785 : 2786 2787 1 2788 1 2789 

As 
(5) 

Au 
( 05) 

---.- - 

2790 1 2791 2792 2793 

I 1 
130 140 150 / 140 ! 130 

I 3 

I I 
I 
I 

1 1 

1 .0  1 1.7 1 N(.05) L(.05) I ! .05 

1 I 
Sb 

(1 

Z n 
(5) 

3 0 

.10 

i I I I 

I 1 ---- I 

. ----, 

20 

i 
8 I 4 200 i 2 

I I 

1 690 1700 

180 

4 0 

6 i 200 140 1 28 

I I 
I 

5 3 5 -. 
I I 

20 j 15  5 55 2 5  3 0  

[ 
I .  
I i 

I 
I 

I 

I 
I 
I 

I 

I 

j 
I I I 

I I 
I i 

I I I 

I I I , 
t I I 

? I 1 ! 
'/ I I I 
! 

I I 
I I ! 1 

. l o  

I 

------ - 

- 
.20 1 N(.05) - 

I ---. 

1 I I i 1 I 

I I I I I 

I I I 

I 
-. 

I 



Element 
Atomic-Adsorbtion Analysis 

Sample Number 

/ 2794 1 2795 ! 2796 2797 2798 

AS i I I 
(5) 1000 1300 1 180 1 130 1 110 

i ! i I 1 j I 

I 
- -. 

2799 2800 1 
--. . 

40 1 100 ! I 

Au 
( 05) 6 . 1  

4 6 

.80 1 .80 .25 1 .30 1 2.4 

j ? 

I I 
I 

4 

I 
I 

I 
I 1 1 

I I 

1 1 I - 

I 

- .  
I 1 

I 

2 7 

360 

I 
Sb 
ill I G l O O O  

1 0  ! 1 5  

I I 

I I i 1 I I 
1 t i 

I 
I 
I I I 

1 , 
I I , I 
I I I I 

I j I i I 

I 

[ i 

-- 

-. 
1 I I 

I 
G l O O O  / G l O O O  330 

-- 

1 i 1 
I I ? 
I 

i I 1 i 
I ! I 

I 

? I I 

All elements reported in ppm. 
LOwer limits of d9termination are in parentheses. 
G a qreater than value shown. N not detected at limit of detection, < detected, but below value shown. 

I I 

I 

I 
I 

i 
-- 

i I 

i 
1-j i 1 

i -d 

I 
i 

, d 

I 1 

46 

Zn 
(5) 

i 

I 

1 4 

1 I 

-4 

I 

1 
I 5 N ( 5 )  

i 
1 0  

i 

- 
i 
I 

3 5 1 1 5  

I 

I I I 

I I I I I 
I I I 1 1 , I I I 

1 I i ! 

i I I 

I I 

I 

I 
i 
I 

I I I 

i 

* 

Analysis by Branch Explordtion Geochemistry, U.S. Geol. Survey. Denver, Colorado 

, 
I 1 

i 
I 

1 
-- - 

- 

I 



Atomic-Adsorbtion Analysis 
lement Sample Number 

Analysis by Branch ~xplora'tlon Geochemistry, U.S. Geol. Survey, Denver, Colorado 
Ail elements reported in ppm. 
Lower lim~ts of $etermrnation are In parentheses. 
G = greater than value shown, N = not detected at lim~t of detection, < detected, but below value shown. 



Atomic-Adsorbtion Analysis 
Ilernent Sample Number 

1 3071 1 3072 3071 3074 i 3075 1 3076 / 3077 
As I I 1 (5) / GZOOO 1100 310 830 k!-- 100 1 80 

I I 

I 
I 

I I 

Au 
( 05) 

I 
3078 1 3079 -- 

3 5 0 I 150 
I 

I 

.30 

I 
I 

1 I 
-I I -+ 

.05 .40 1 .25 

Sb 32 1 420 1 76 68 

I 1 i j i 
I I j I ___.- 

Analysts by Branch ~xplordt~on Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limrts of d$termination are in parentheses. 
G = greater than value shown, N = not detected at limrt of detection, < detected, but below value shown. 

I I I I I I 
1 1 I I I 

I I 

I 
I 

(1) 

I I I 
I 

I I i I 

.15 / .40 1 1.4 1 .50 

4 
I 

I 

1.3 

, 

N(2) I 

, 

I 
, ! I 

I 
I 

. 
I I 

I 
I 1 

I 860 1 310 54 I 

Zn 
(5) 

Sw 

1 180 60 , 
I I 

10 10  i 

i 
1 

I 

4 

I 

I I 

60 1 65 1 100 , 100 1 120 1 90 1 100 
I 

I I 
8 1 I I 

10 10 10 10 1 10 ! 10 I 10  
I 

i I I I 

I 
I 

I I I 

I t I I 



Atomic-Adsorbtion Analysis 
lement Sample Number 

I 

3080 3081 j 3082 1083 
As 

(5, I 20 90 1 810 1 CZOOO 
I 

3085 

C2000 

, 3084 

C2000 

3086 

1500 

1 
I 

Au I 
(.05i j L(.05) 1 .20 1 1.2 1.6 1 .80 

I 1 I 

I I 1 I 

1 
3087 ' 308d 

I 

570 1 330 I 

i 

2000 

10 

2 0 

10 

Sb I 
( 1 )  1 8 I 22  

I I 
zn I I 

I 
I 

(5) 1 5 1 35 1 45 G2000 1 160 1 30 

I I I I I 
I I 

I I I 1 1 

.40 i .60 

170 1 
1 

10 ! 

4 

i 

I 
I 

12 68 1 290 
I 1 

I i I 

j I 
I I I 

SW 1 10 I 10 1 10 1 10 
1 

! lo 
I 

I i I 
I 

I I I 

I I I I 
I ! I 

! 

i I I I i 
I I I I , 

I I I I I 
I 

I 
I j I 

I 

I 

340 

I 
! 2 
I I 

-10 j .05 

10 

GlOOO 16 

I 

- d  

I 

GlOOO ' 

I 
I 

! 

I j i I I 
I I I I 

i , 
I i 1 I 

I I 
I I I 1 I I I i ! 

I 1 

I I 1 I I j I 
I 
I 1 i i 1 I 

I I I I 
I ! I 

1 I I 
I I : 

I 
I 

I I I I I 
I I I I I I 

i i I I i 
I 

I 
I I 

I I ! I 

I I 
I 

All elements reported in ppm. 
Lower limits of tetermination are in parentheses. 
G = greater than value shown, N a not detected at limit of detection. ..c detected, but below value shown. 

I 
i 

I 

I 
I I 

I 

1 - 
I 
i 
I 
I 

- 

Denver. Colorado 

I 1 

j I 

I 

Analysis by Branch Explorition Geochemistry, U.S. Geol. Survey, 



Element 
Semi-quantitative Spectrographic Analysis 

Sample Number 

Analysis by Branch Exploration Research. U.S. Geol. Survey. Denver. Colorado 
Fe. Mg, Ti  reported in %, all other elements reported in pprn. 
Lower limits of determination are in parentheses. 
G = greater than value shown. N = not detected at limit of detection. < detected, but below value shown. 



Atomic-Adsorbtion Analysis 
lement Sample Number 

I 
-- 

I 

3089 3090 1 3091 3092 1 3093 1 3094 1 3095 3096 1 3097 
As 

I 

(5) 1200 ; 70 1400 1 120 i 20 / N(i0) / 340 ( 230 L O O 0  
-.--- 

I I 
I 

I I I I 

L(.05) 

140 

Au 
( 05) 

Sw 10 

I 
j 
I 

* 

N(.05) ! . 2 U  -. 

I 

92 290 
I 
I 

.30 

(5) 160 1 1000 1 1300 , G2000 320 1 1200 

L(.05) N(.05) 1 .55 

I 

110 1 50 I C2000 

I 

I 
I 

Sb I 
(1) 1 GlOOO 

1 
Zn 

1 

I 
r 

10 j 10 t 1 10 10 j 10 , 10 1 10 

I 

.10 / N(.05) 
I 
I 

I 1 
I I I 
I j ! 

I *I 
I I 

I I I 1 1 5 I I I 1 I I t 

I I I i 1 ! 
4 

j ! i I I I I I I I i 

4 1 GlOOO 
I 

, 
I 

1 

I 

890 1 160 1 230 
I 

I 

I i I I I I 

I I 

1 I I I ! I 

I I I I 
I I 

I 

I 1 

I 

I I ! ! 1 I I 

I I I I i I I 

I ! I I i I 
I 

I 

i 

i I I , 

I 

Analysis by Branch Explora'tion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G P areate? than value shown, N = not detected at limit of detection. < detected, but below value shown. 

I I I I 

I I 1 ! j 
I 

I I I I 
I i I ! I 

I 
I 

i 
, 

I I 
I 



Atomic-Adsorbtion Analysis 
ement Sample Number 

I 

3105 1 3106 - .  
N(.lO) '  N(.lO) 

--  . 
/ 
! 

.05 .05 

i ---. 
I 

94 I 12 I 

3104 

N(10) 
As 

(5) 

I I I I 
3098 3099 3100 3101 3102 1 3103 

1 
1400 270 / 7b0 370 / 2000 j N(1O) 

Zn 
(5) 

I 
.60 .15 .15 N(.05) / N(.05) 

I j 
Au 

( 05) 

90 

j I I 

I 

Sw 10 
1 

lo 10 10 j 10 10 1 10 1 I 10  

S b  
( 1  1 

j ! I 

.35 

I I 

15 I I 50 I 
5 1 220 C2000 270 1 G2000 ' G2000 

.10 

I 
I 

j 
I 
I 

I 

I 

I I 

I 

! 
4 

I 
I I 

I ! i 
I 

I ! I 
6 I I I 

I I 

! I I I I 

*[ i ! 1 
I 

330 

- 

I 

I I I I - - -  - -  - --ymr I 

I 

1 
I 

I i I 
I I I 
I 

4 2 

I 

! I 
I I I 

I 
_^__ - _ _ - 

G l O O O  I G l O O O  1 G l O O O  

I 
! 
I 

870 1 50 

I 

i I I I I 

I 1 
I 

I ! j - -1  

I ! j I I I 1 I I I 

P 

I I I 

I 1 1 

All elements reported in ppm. 
lower timils ot d~termlnatron are in parentheses. 
G P greater than value shown, N o not detected at llmtt of detection. < detected, but below value shown. 

I 

I 
I 
I 
I 1 I 

. ! j 
I 

I 1 
- 

1 I 
I I 

I 

j 
I 

I i I I 

I I 
1 

I 
I 

I i i , 
I 

Analysis by Branch ~xplordtion Geochemistry, U.S. Geol. Survey, Denver, Colorado 

I 1 I .  
I I 

1 I 

I i 

! 
I 

I 



Atomic-Adsorbtion Analysis 
lment Sample Number 

3113 

550 

1 . 4  

2 

680 

1 0  

, 
3114 / 3115 

! 
280 C20011__. 

- 
6 . 0  6.3 

-2 

I 

I 

3111 1 3112 

40 1 360 

i 
H(.05) / 12 

I 1 3107 1 3108 ' 3109 ! 3110 
As I 470 1 C2000 

2 

(5) 

8 

130 -, 

j 

Lower lim~ts of determination are in parentheses. 
G a greater than value shown, N a not detect mit of detection, c detected, but below value shown, 

20 50 

Sb 
(1)  

Zn 
( 5 )  

SW 

I I I 1 
I 1 I 

i 

I I 
1 

, 560 280 

I 
I 

i 
I 
I 

I 
I 

I I 

I I 

i I 
I i I I ! 

1 0  

i 

, i I ! 
I 

1 i I I ! 

i I 1 --- - - - - - - 

Au 
( 05) 

1 0  j 

I 
I 
I 

! 
L(.50) 1 7.5 3.8 -15 

i - 

N(2) 4 I 

I 

I 

I ! 

I I 

I 
I 

I 

510 1 8 ! 8 

t 

2 

, 
I I i 

470 i GZOOO 1400 i 900 i 15 j 280 

I 

i 
, 
I i I 

I t i I 

I I I 

I I 
I I I 
, i 

I 

i I I 

I t I 1 I 
I 

I - 
I 
I 

I 

! i 
4 

I 
I 

1 
I 

I [ 
I 

I I 
I 

I I 

i I 
i 
I 

4 

I 
;I I 

10 

I 
t I 

! 
i 

1 .  j 
8 

I 
I 
I 

1 
i 

,. 

I 

I 
I 
I 

I 

i I 1 
10 1 10 10 1 10 j 10 

Analysis by Branch Explora'tlon Geochemistry, U.S. Geol. Survey. Denver, Colorado 
All elements reported in ppm. 

, I 
I 

i 
i I I ! 

I I I 
, i I 



Atomic-Adsorbtion Analysis 
lement Sample Number 

As 
(5) 

Au 
(.05) - 

Sb 
(1) 

Z n 
(5) 

Sw 

I 
Analysis by Branch Explora'tion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G 91 greater thai value shown, N = not detected at limit of detection, .: detected, but below value shown. 

----. 

3 116 ! 3111 3118 1 "9 1 3120 1 t321 1 ti22 1 3123 3124 

I-- 
----- - . 

I I 
400 1 120 I 120 10 8LL..a-- G2000 ----- ' C2000 --- . 

I 
I 

N(.05) N(.05) .05 4 .O 

I 

I 

j 

i 

N!.OS) 

4 

5 5 

N(.05) 

N ( 2 )  

19 

4 

10 

. 
I .20 I .40 
I 
I 
I 

GlOOO I ClOOO - 
8 ---- 

14 2 

15 I C2000 610 

4 1 6  

10 I 1 

100 1 10 40 ' 10 

10 

! 
I 

10 10 / 10 10 

I I 1 
8 

I 1 I I 

! 
.- 

i I -- 

I I 1 I I i 
I . 

1 i 1 I ! I 
- 

I 

1 
I 1 I I ! i I 

I I i 
j I i 

I --- 
I 

I 
-- 



Analysis by Branch Explora'tlon Geochemistry, U.S. Geol. Survey. Denver, Colorado 
All elements reported in ppm. 
Lower lim~ts of determination are in parentheses. 
G = greater thai value shown, N = not detected at limit of detection, < detected, but below value shown. 

Atomic-Adsorbtion Analysis 
lment Sample Number 

I I 1 3125 ! 3126 3127 1 3128 ! 3129 1 3130 ' 3131 1 3132 1 3133 - - ' v ~ - F i ~ ~  530 1 20 70 i 1 90 j N(10) ----. ' N(10) 
I I 
i I --. 
I I 

-25 N(.05) i N(.05) -- 
I 

I 
I 
I -- 

2 8 I ~ ( 2 ,  

I 
i I I 
I I 

AU 
f.051 

Sb 

I I i 
R(.OS) N(.O5) N(.05) 1 N(.05) 2.0 N(.05) 

I I I 

I - I 
I I 

[ 
i x c z i :  

I I ! I 

( 1 )  1 
I 

310 ! 82 1 I GlU(3 120 I 4 40 -----+- 
Zn 

I 

(5)  G2000 

I 

I 
G2000 25 , I 15 1 730 1 C2000 I G2000 

I 
I 

i 
I ! I i 

120 1 i 75 

j 
I 

1 I I I I I 

. I 

I i 
I I 

I 
1 I I I 

I 

1 i I 
1 I 1 

I 

I j I t I I i 

I I I i 

I I , I 

/ . I I I I 

I I I 
I 

I I j I I 
I 

I I 1 , 
I I I - -. I I 

-i 
- -- 

1 1 I I 
I 

I ! ! 1 -- 

I 
I 

I I , 

I I 

I I I 

I i I 
I I 

I 

I 

I I 
I I I I 

I 

[ I 

1 I 
I 

i I I 

1 

I 

I 1 
i I I 

1 I I 
I I I 

j --A 

I I , 
I I 
I I 

I 
J 

I 
I 
I 

I I 

I 

- 

I 
1 

I 

I 

I 
----7 

I I 

j 

I --I 
I 
I 

j 

I 
I 
I 

I 
1 

-- 
j 

! 

--- - -- 



Atomic-Adsorbtion Analysis 
ment Sample Number 

3135 1 3134 _ 3LL!!-- 3137 1 3138 

As(51 1 1600 500 - 30 1 950 1 GZOOO 
I 

I i 
I 

Au 
f.05) 1 -20 , N(.05) .15 1 2.6 

- 3141 1 3142 
I 

G2000 1 700 7"- -' 

3139 

1400 

2 .5  7 . 7  

300 

100 G2000 1 140 - 

3140 

C2000 

N(.05) 

-. 
N( . O 2 - -  

12  i I 

I 

8 2 
1 
I 

I! 

120 (5) 

I I 
i 

I 

I 
I I 

I 
I I 1 
I 
i I I i 

1 0  5 I 45 I 40 i 80 

1 

I 
I 

I 

1 I 1 I 
I 

G l O O O  
Sb 

( 1 )  / 8 1 1 0  2 1 10 1 G l O O O  

- 

I I 

i I 

1 4 

I I 
I I 

Zn 

I I 

I I I 
f I 

I 
I i 

I 
I I 

'1 I I I t I 

I I i I 
I I 

I I 
I 

i I i I I -- 
I I i I 

Analysis by Branch Explordt~on Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported In ppm. 
Lower lim~ts of determination are in parentheses. 
G qreater thai value shown, N = not detected at limit of detection. < detected. bu value shown. 



ement 
Atomic-Adsorbtion Analysts 

Sample Number 

i I ! 3147 1 3148 1 3143 1 3144 1 3145 v 1 4 6  
AS 

(5) 350 

-65 2.2 

---- 

3149 ' 1 1150 315 - 1 -- 
1 I 

200 I 120 1100 

2.0 

G l O O O  

340 

i 

S b  
( 1 )  1 310 

----.. -. 

. 

. 15  1 2.2 -. 
I 

-- 
290 j 80 

--4 

I -- 

G700O 25- 
I 

-. 

Zn 
(5) 

26 

G2000 

I 

66 

I 
1 : 

-. 
I 

I 

GI000 
I 

20 

i 

I I 1 I 

8 

3 5 

t 
I I 

I 
170 6 0 1 25 690 

I 
I 

I 
I 
I 

I 

I 

I 

- 

I 1 

I 

All elements reported in  ppm. 
Lower limits of determination are In parentheses. 
G :. greater thai value shown, N not detected at limit of detection, < detected, but below value shown. 
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Atomic-Adsorbtion Analysis 
ement Sample Number 

As 
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Analysis by Branch Explorit~on Geochem~stry, U S Geol. Survey, Denver, Colorado ~ / J " ' L ;  - 3/60 
All elements reported In ppm. 
Lower limits of d.etermlnation are In parentheses 
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G = greater than value shown, N P not detected at l i m ~ t  of detection, < detected, but below value shown. 
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AIO~IC-ACISOIDIIO~ Anaiysls 
lement Sample Number 

-- 
I 1 
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-----.+. 

3164 :---* 3165 1 3167 1 3168 -+.-- 3161 -- - 
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All elements reported In pprn 
Lower limits of determtnatlon are in parentheses 
G = greater thah value shown, N = not detected at limit of detection, < detected, but below value shown. 



Atomic-Adsorbtion Analysis 

G = greater tha; value shown, N r. not detected at limtt of detection, < detected, but below value shown. 

merit Sample Number 
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1100 

1 i 

1 I I i I I I I 

20 ---- 9 150 - 
I 

, --. 
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1 

Analysis by Branch Explordtion Geochemistry, U.S. Geol. Survey, Denver. Colorado 
All elements reported ~n ppm. 
Lower limits of determlnatlon are in ~arentheSeS. 
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Atomic-Adsorbtion Analysis 
3ement Sample Number 
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440 1 5 6 0  1 2 0  1 10 I I 10 ' 90 

I 
d 

I 1 I , I 1 I 

I I 

I I I j ---- . - - I - - 
I I i I I 
i I 

I I 

I i I 
I 

I I I i i 

---- - 

----- - . 
.30 "40 -- - 

I 

I 
: 

2 10 ; 100 --- --. 

I 

I j I 
I I 

I 
j 

I 

I 

I 
- 
I 

18.00 i 9.70 

I 
I 

.50 

G(2000) 

I 

2.80 

-- -- 
I 

I I I I ! I I 

760 

I I I 

50 

I 

.65 1 .20 
I 
I 
i 

i I 

! I I I 
I 

I I 

I 

j 
I 
I I 

1 .  I 

.85 

I 

170 1 8  / 140 

I 

I 

I 

1 

I 
I 
I 

Analysis by Branch Explora't~on Geochemistry, U S. Geol. Survey. Denver, Colorado 
. All elements reported in ppm. 

Lower lirnfts of determination are ~n parentheses. 
G = greater than value shown, N .t not detected at limit of detect~on, c detected. but below value shown. 
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lement Sample Number 
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Analysis by Branch ~xplordlron Geochemlstry, U.S .  Geol. Survey, Denver, Colorado 
All elements reported ~n ppm. &Lp 
Lower limits of d~terrn~nat ion are In parentheses 
G .I greater than value shown. N = not detected at limit of detectron. < detected, but below value shown 
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Al l  elements reported In ppm. 
Lower limits of determination are In parentheses. 
G = greater than value shown, N = not detected at iimlt of detection. < detected, but below value shown. 



Fe, ~ g ,  T; reported in %, all other elements reported in ppm. 
Lower limlts of determlnation are in parentheses. 
G = greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 

Semi-Quantitative Spectrographic Analysis 
ilernent Sample Number 
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Research, U S. Geol. Survey, Denver, Colorado 
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Semi-Quantitative Spectrographic Analysis 
Sample Number 
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" "2) 
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.5 --- 
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10 

-- 
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N 

20 

5000 

N 

N 

N 

- 
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-- 

-- 

-- 

G = greater b e  shown, N = not detected at limit of detection, < detected, but below value shown. 
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Fe, Mg, Ti reported In %, all other elements reported in ppm 
Lower limits of frlerminatlon are in parentheses. 
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Semi-Quantitative Spectrographic Analysis 
Sample Number 

I 

I )  
0 0 L 9 3000 70 j 2000 70 1 70 1 
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Nb 1 
(20) N N N N N i N N N 
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N i 
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S r 
(1 00) 
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Y 
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Zn 
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Zr 
(10) 

Th 
(100) 

Analysis by Branch Exploratton Research, U S. Geol. Survey. Denver, Colorado 
Fe, Mg, Ti reported in %, all other elements reported in ppm. 
Lower limits of determination are In parentheses 
G z greater than value shown, N = not detected at l ~ r n i t  of detection, < detected, but below value shown. 
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Semi-Quantitative Spectrographic Analysis 
lement Sample Number 

Fe % 
! 05) 

Mg % 
( 0 2 )  

Ca % 
( 05) 

TI % 
( 002) 

M n 
(10) 

Ag( 5) 
As 

(200) 
Au 

(10) 
B 

(10) 
8a 

(20) 

Be (1) 
BI 

(10) 
Cd 

2693 

2 

3 .07 

7 

.02 

700 

1000 

500 

N 

10 

L 

L 

N 

I 

2694 

.5 

1 

.3 

.02 

(20) 

CO (5) 

C r (10) 

Cu 
(5) 

La 
(20) 

M 0 
(5) 

Nb 
(20) 

NI 
(5) 

Pb 
(1  0) 

Sb 
(1  00) 
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(5) 

S n 
(1 0) 

S r 
(100) 
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(10) 
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(50) 

Y 
(10) 

Z n 
(200) 

Zr 
(1  0) 

Th 
(100) 

2695 

2 

.3 

10 

.07 

G = greater than value shown, N = not detected at Ilmlt of detection, < detected, but below value shown. 
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Lower llmlts of determination are in parentheses. 
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Sample Number 
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Analys~s by Branch Exploration Research, U.S. Geol. Survey, Denver, Colorado 
Fe, Mg, T i  reported In %, all other elements reported in ppm. 
Lower limlts of determ~nat~on are in parentheses. 
G = greater than value shown, N = not detected at llrnit of detection, < detected, but below value shown. 
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( 05) 

Mg % 
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Ca % 
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G ;. greater than value shown. N = not detected at limit of detectton, < detected, but below value shown. 
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Analysls by Branch Explorat~on Research, U S Geol. Survey, Denver, Colorado 
Fe, Mg, TI reported In %, all other elements reported ln ppm. 
Lower limits of deterrnlnatlon are In parentheses 
G - greater than value shown, N = not detected at limlt of deiectlon, < detected, but below value shown. 
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Sample Number 

Analysis by Branch Exploration Research. U S Geol  SUN^^, Denver. Colorado 
Fe, Mg, T i  reported In %, all other elements reported In ppm 
Lower llmlts of determination are In parentheses. 
G :. greater than value shown, N a not detected at limit of detection, c detected, but below value shown 
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Analysls by Branch Explorat~on Research, U S Geol Survey. Denver, Colorado 
Fe. Mg, T i  reported in %. all other elements reported ~n ppm. 
Lower limtts of determlnatron are in parentheses 
G .I greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 
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Fe. Mg, TI reported in %, all other elements reported In ppm. 
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Analysls by Branch Explorat~on Research, U S. Geoi. Survey. Denver, Colorado 
Fe. Mg. Ti  reported In %, all other elements reported ~n ppm 
Lower limtts of dele-rmfnatton are In parentheses 
G .I greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 
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Analysis by Branch Explorat~on Research, U S Geol. Survey, Denver. Colorado 
Fe, Mg, T i  reported in %, all other elements reported ln ppm. 
Lower llmits of determinat~on are In parentheses. 
G = greater than value shown. N ;. not detected at llmlt of detection, < detected. but below value shown. 
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Analys~s by Branch Exploration Research, U.S Geol Survey, Denver, Colorado 
Fe, Mg, TI reported in %, all other elements reported In ppm. 
Lower limlts of determtnat~on are In parentheses 
G = greater than value shown, N E. not detected at limit of detection, c detected, but below value shown. 
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Analysls by Branch Explorat~on Research. U S Geol. Survey, Denver, Colorado 
Fe, Mg, Ti reported In %, all other elements reported ~n ppm 
Lower llrnlts of determ~natlon are ln parentheses 
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Analysls by Branch Exploration Research, U S. Geol. Survey. Denver, Colorado 
Fe, Mg, Ti reported in %, all other elements reported in ppm. 
Lower llmlts of determlnatlon are ~n parentheses 
G greater than vafue shown, N - not detected at lirnlt of detection, < detected, but below value shown. 
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Semi-Quantitative Spectrographic Analysis 
lement Sample Number 

Analysis by Branch Exploration Research, U.S. Geol. Survey. Denver, C O ~ O ~ J ~ O  
Fe, Mg, T i  reported in %. alt other elements reported in  ppm. 
Lower limits of determination are in  parentheses. 
G P greater than value shown, N i. not detected at limit of detection, < detected. but below value shown. 
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Analys~s by Branch Explorat~on Research, U S Geol. Survey. Denver, Colorado 
Fe, Mg, T i  reported in %, all other elements reported in ppm 
Lower limlls of determ~nat~on are rn parentheses 
G = greater than value shown. N = not detected at l im~t  ot detectron, c detected, but below value shown. 
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Semi-Quantitative Spectrographic Analysis 
Sample Number 

Analvsrs bv Branch Exoloratlon Research, U S Geol Survev. Denver, Colorado 
Fe, ~ g ,  T[ reported in %, ail other elements reported in pph. 
Lower limits of determination are in parentheses. 
G P greater than value shown. N = not detected at limrt of detection, < detected, but below value shown. 



Semi-Quantitative Spectrographic Analysis 
Iement Sample Number 

Analysis by Branch Exploration Research, U.S. Geol. Survey, Denver. Colorado 
Fe, Mg. T i  reported in %. all other elements reported in ppm. 
Lower limits of determination are in parentheses. 
G = greater than value shown, N = not detected at limit of detection, c detected, but below value shown. 



Semi-Quantitative Spectrographic Analysis 
lement Sample Number 

Analysis by Branch Exploration Research, U.S. Geol. Survey, Denver, Colorado 
Fe, Mg, T i  reported in %, all other elements reported in pprn. 
Lower limits of determination are in parentheses. 
G = greater than value shown, N = not detected at limit of detection, c detected, but below value shown. 



Semi-Quantitative Spectrographic Analysis 
lement Sample Number 

Fe. ktg, T; reported In %, all other elements reported in ppm. 
Lower limits of determrnatlon are In parentheses 
G ;. greater than value shown, N - not detected at limit of detection, < detected, but below value shown. 
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Semi-Quantitative Spectrographic Analysis 

Sample Number 

Analysis by Branch Exploration Research. U.S. Geol. Survey, Denver, Colorado 
Fe, Mg, T i  reported in %, all other elements reported in pDm. 
Lower limits of determination are in parentheses. 
G = greater than value shown, N = not detected at limit of detection, c detected, but below value shown. 



Semi-Quantitative Spectrographic Analysis 
lement Sample Number 
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Fe, M ~ ,  T; reported in '%, all other elements reported in ppm. 
Lower lirn~ts of determination are In parentheses 
G = greater than value shown. N = not detected at l im~t  of detection, < detected, but below value shown. 
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Analys~s by Branch Exploral~on Research, U S Geol Survey, Denver, Colorado 
Fe. Mg, TI reported In %, all other elements reported In ppm. 
Lower limlts of determination are in parentheses 
G = greater than value shown, N = not detected at limlt of detection, < detected, but below value shown. 
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Atomic-Adsorbtion Analysis 
Sample Number 

Analysis by Branch ~xptora'tron Geochemistry, U.S. Geol. Survey, Denver. Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G = greater thai value shown, N = not detected at limit of detection, c detected, but below value shown, 



Atomic-Adsorbtion Analysis 
Sample Number 
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Analysis by Branch ~xplora'tion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
AIE elements reported in ppm. 
Lower limits ot determination are in parentheses. 
G = greater thai value shown, N = not detected at llmit of detection. c detected, but below value shown. 
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All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G P greater than value shown, N = not detected at lim~t of detection, < detected, but below value shown. 

I 

I I i i I 

Zn 
f 5) 

i 

I 

N(.05) ! L(.05) 1 N(.05) 

I 

, 
I 

10 1 120 

i 
1 65 1 85 

I 

I I 

i 
i 

I N(.05) 

1 
5 

680 40 

i I 1 I 
I 
I I I i 
I I I I I 

I 
I 

1 I 1 I I I 

1 j i I 

340 

I I I 

I I 

I 

I 
I 

I 

I I I 
I I 

I 

I I 
1 i 1 I 
I 

I 

1 i 

i 

30 

I 
I 

I 

, 

j 

i 
I 

1 

i I 

I 
I 

.. 
1 

62 1 

Geochem~stry. U.S. Geoi. Survey, Denver, Colorado 

3 0 800 1 
I 

I 

1 



Analysis by Branch ~xplorition Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G = greater thaii value shown, N = not detected at limit of detection. c detected, but below value shown. 

Atomic-Adsorbtion Analysis 
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Atomic-Adsorbtion Analysis 
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Analysis by Branch ~xplora'tion Geochemlstry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G r greater t h h  value shown, N = not detected at limit of detect~on, < detected, but below value shown. 
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flement Sample Number 
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All elements reported in ppm. 
Lower limlts of determination are in parentheses. 
G greater than value shown, N n not detected at limit of detection, < detected, but below value shown. 

i i 

I I I 
I 
I I I 

I 
! 1 

I 
I I 

i I 
I I I I 
I j I I 

I I 
i i I I 
1 

I I 
I 

j 1 

I 

I 

I 

Analysis by Branch Exploration Geochemistry, U.S. Geol. Survey, Denver. Colorado 

I 

I 

1 
I 

! 

I 

I 

! 

I i 
I 

I 
i 
! 

I 
I 

I 

I 

I 



Analysis by Branch ~xplora'tion Geochemistry, U.S. Geol. Survey, Denver. Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G r greater thah value shown, N a not detected at limit of detection, C detected, but below value shown. 
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Analys~s by Branch ~xplordtion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limlts of determination are in parentheses. 
G = greater thah value shown, N = not detected at limit of detection. c detected, but below value shown. 
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Atomic-Adsorbtion Analysis 

Sample Number 

Analysis by Branch Explora'tion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G n greater thari value shown, N not detected at limit of detection, < detected, but below vabe shown. 



Semi-Quantitative Spectrographic ~ n a l ~ s i s  
lement Sample Number 

Analysis by Branch Exploration Research. U.S. Geol. Survey. Denver. Colorado 
Fe. Mg, Ti reported in %, all other elements reported in ppm. 
Lower lim~ts of determination are in parentheses. 
G = greater than value shown, N P not detected at limit of detection. < detected, but below value shown. 



Semi-Quantitative Spectrographic Analysis 
lement Sample Number 

Analysis by Branch Exploration Research. U.S. Geol. Survey. Denver, Colorado 
Fe, Mg, Ti reported ln %, all other elements reported in ppm. 
Lower limits of determination are in parentheses. 
G = greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 
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I I I 
I 

1 0  G2000 

All elements reported In ppm. 
Lower limits of d,eterm~nation are In parentheses. 
A . .. , L r . 1 ...A - I  I . - .  -* 1 r _ . I - _  _1-1--.-2 L I L _ i _  , .L- - 

i 1 

Geol. Survey, Denver, Colorado 

1000 

i 
j 

! 
I I I 

1 
I 

1 I 
i I 

, I 

I 



Atomic-Adsorbtion Analysis 
Element Sample Number 

Analysis by Branch ~xpiora'tion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of d~termination are in parentheses. 
I? - nrn-tar than t r - l * t n  chn,~rn lil -. nnt AntnrtnA ~t limit nt Antnotinn / rtatartnA hltf hn1ns.r s r - l t ' o  ehnr'rn 



Atomic-Adsorbtion Analysis 
Sample Number 

2736 

130 

2735 

60 

.10 

I 140 

As 
(5) 

Au 
( 05) 

Sb 
(1)  

2737 - -  

380 -- 

Zn 
(5) 

Sw 

2 7 29 

260 

-50 

/ 440 

i 

8 0 

I 

2733 2734 

L( .05)  

I 

250 2000 

10 

1 

15 1 200 
I 

N(5) 

30 

.20 

N(2) 

I 2730 1 2731 1 2732 

- 
.05 

Analysis by Branch ~xplorit ion 
All elements reported in ppm. 
Lower limits of !etermination are In parentheses. 

-.,..I,. *L.-- .. ..I..* r h ~ s . , n  RI - nn+ A n t r \ r t m A  m t  f t m s l  n 4  A a t n r t f n n  , datnrtnd hilt balm., t,*l,,a rhn l . rn  

160 

L ( .05) 

970 

170 

.50 

36 I G l O O O  / 520 

5 

i 
I 

I 

i I 
I 

1 I 

85 

I 
, 
I 

I 
i I 1 

I 

- 
7 0 

5 

I 
I 
! 

40 

I 
I 
I 
I 

i 
I 

I 

i 
1 

I 
I 

--- 

1 

I 

-1 

i 
10 

74 

I 

I I 1 

i I 

.55 

1 2  

, 

I 
I 1 

I 

j 

I 

I 



Element 
Atomic-Adsorbtion Analysis 

Sample Number 

2743 

G2000 

.35 

GlOOO 

430 

2742 

980 

.10 

16 

45 

As 
(5) 

Au 

I I 

- 

1. I 
__i__ 

I 
I 

I 
I i - 

i 
I 

I 

-- 
I I - 

1 - -  

- 

1 - 

I +."-----.- - 
j 

2744 

G2000 

.15 

GI 000 

670 

i 

I 
2738 I 2739 

160 / 100 

I 

L(.05) ) N(.05) 

2740 

Lower limits of determination are In parentheses. 
-.--+A. th-n I.-I.~A - h ~ . . . ~  kt - nnt datartod nt limit nf dnt~rt lnn d ~ t ~ ~ t ~ d  hltt h ~ l n w  v ~ l l ~ n  shnwn 

I I 

2741 

I 

I 
-- 

2745 / 2746 - 
280 -- ? 500 - 

I 

I 

, 90 

N(.05j 

6 6 

Zn 
(5) 

100 

--- 

L ( . O D )  
4 

7 0 

I 
200 1 330 

- 

- 

! 

i 

I 

i 

1 I 

I 
1 

I i I 

I I 'I I I 

I I 
I 

I 

I , I 1 I 
I 

I 1 -- , 

1 1 
I 

I I 
1 

I 
I 

I 
I 

I I 

I 
I I 

! 
I 

I I 

.15 1 N(.05) 

1 
44 

15 

I 
I I 

80 

15 (5 

- 

I 
I .  

i 
5 1 85 

I 

I 

I 

I 

1 
! 

Analysis by Branch ~xp lo r i t~on  Geochemtstry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 



Atomic-Adsorbtion Analysis 
Sample Number 

Analysis by Branch ~ x p l o r i t ~ o n  Geochem~stry, U S. Geol. Survey, Denver, Colorado 
All elements reported In ppm 
Lower limlts of (eterm~nation are in parentheses 
n ---- L - ~ L - -  - 8  - - L -  - &+ - - A A - A - - A - A  x 3 .  .-- J - A - - ~ - A  k A L  



Atomic-Adsorbtion Analysis 
Element Sample Number 

As 
1 (5) 

Au 
(.05) 

2756 2757 1 2751 1 2752 1 2753 2754 2755 

I 

I 
I 

2749 2750 

50 1 50 

All elements reported In ppm. 
Lower l im~ts of qeterm~nation are in parentheses. 

i 

I 

Analysls by Branch kplora't~on 

6 1 4  

.6 

180 

1800 G2000 

10 

Zn 
I (5) 

; Au(Sw) 

! 

I 

I 

I 

2 2 1 2  
! 1 

L(.05) 

--- 

16 

, G2000 G2000 

10 

! 1 I 

I 1 I 

j I ! I ! 
I 

I I 

I 

j 
I 
I 

I 
i 
I 
I 

I 
1 
I 

I -- - It-̂ -l- - 

I 

I ! I 
I ! 

! 
I I I 

I 

I j I i 

240 

i 

I 

I ! 

I - 
I 
I 

I 
1 

I 

i,, 
I 
1 

L 

I 
I 

1 I 
I ! I 1 I 

G2000 j G2000 1 , I , 0 L 3 . @ - L 0  I 71) 

I I 

10 10 65 1 20 
i i 

i I 

1 

I 

10 I 10 1 10 1 10 ' 10 
I I 4 I i 
I I I 

i I I 
I 

I I I 
I I I 

! I 
1 

i 

I 
! 

I 

I 

I I 

3.5 

I I 
I 

1 I 

I 
I 

I I - 
1- 

I 
Geochemistry, U.S. Geol. Survey, Denver, Colorado 

.40 .15 .15 

I 
I 

1.3 -7 150 L(.05) 



Atomic-Adsorbtion Analysis 
Sample Number 

- -- 

Analysis by Branch ~xplorit ion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of (etermination are in parentheses. . .. . . . .. 



Element 
Atomicddsorbtion Analysis 

Sample Number 



Element 
Atomic-Adsorbtion Analysis 

Sample Number 

Analysis by Branch ~xploration Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All eleI?'Ients reported in ppm. 
Lower limits of determination are in parentheses. 

. .. . . .  . . . . .  , . ,  , 



Analysis by Branch ~xp lor i t ion  Geochem~stry, U.S.  Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of d$termination are in parentheses. - -  L -  I h I --a rl-&--+-r( .r* limit -4 r 4 n h r t i n . r  r A n t n r t a A  h , + t  hnl*..l I l l l . l n  rhnn.~n 

Atomic-Adsorbtion Analysis 
Element Sample Number 

2790 

3 0 

.10 

200 

30 

, -- 

2791 / 2792 1 2793 
- 

20 I 690 1700 - 

2789 

130 

.05 

6 1 

25 

As 
(5) 

Au 
( 05) 

I 

.10 

180 

40 

I 

I I 
I 

I -- 

I -- 

2785 I 2786 I 2787 I 2788 
I 

130 i 140 j 150 140 

.20 

I 
I 

I 
I I 

1.0 N(.05) - 

I '/ I 1 I I 

I 
I 1 

I I 

I I 

1 ! 
I I 

i I 

- 

_r__ 

1 I I 

I Sb 

i 
, --- 

I 

- 

- 

' _  - 

.- --- 

- 

I 

I i j i 

,--- - 
I 140 , 28 4 1 200 2 (1) 

Z n 
(5) 

- 

I 
I 

L(.05) 

I 

5 15 

/ 8 

2 0 

I I 
I 

I I 

I 

I 
I 

I 

I 
i I 

i 
I 

I 

I 

1.7 

A 

- 

3 5 -- 

I 

N(.05) 

I 

L 
-- 

I I 
I 

I 

I 

! 

5 

I 

5 5 



Analysis by Branch Explora'tion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All  elements reported in pprn. 
Lower limits of d3termination are in parentheses. 
f i  - -.--*A, +h-rn <.-l,,n rL1,. .r  LI - An+nr*r.A o t  Ilmi) r\4 rln+nr+infi r(otar(nA hll+ hnt A... .. nhn...n 

Atomic-Adsorbtion Analysis 
Element Sample Number 

-- - - 

2800 1 I I 2794 1 2795 2796 I 2797 

100 

2 7 

4 6 

15 

As 
( 5 )  

Au 
( 05) 

2798 1 2799 -+ - 

1 - -- 

I 

- 

I 
! 

-- 
1 

-- 

I -- 
I 
I 

I 
, -- 
I 
! - 
I 

110 

2.4 

360 

15 

i 
i 
I 
I 

! I - -- - 
1 

I I 

1 -- 
I 
I 

I---- 

- 

i 

"-- -- 

-- 

i 

40 

6.1 

4 6 

10 

I 

130 

.30 

I 
I 

I 

1000 

I 

330 

35 

I 

j I I I I 

'I I 1 I 
I I 

1 
I I 
I 

j 
1 

1300 

Sb 
(11 

Zn 
(5) 

I i 

180 

1 
.80 1 .80 

GlOOO 1 GlOOO 1 GlOOO 

10 

j 

i 1 I 
I 

I 
I 

I 

.25 

5 

I 

I 

N (5) 



Element 
Atomic-Adsorbtion Analysis 

Sample Number 

Analysis by Branch ~xplor i t ion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G r nreater than value shown. N = not detected at limit of detectinn r detected hut hefnw valfin chnwn 



Atomic-Adsorbtion Analysis 
Element Sample Number 

- 
I I 1 3071 1 3072 1 3073 : 3074 1 3075 3076 307 7 

80 
As 

(5) 

I 
3078 1 3079 

350 
?- -- 

I 1 
G2000 1100 310 830 600 100 

Au 
(.05) 

I 
7- - I ----I---------- -- I 

I j 

.30 .05 

- 

Zn 
(5) 

1 .3  

310 4 1 N(2) 

--+ t- 

I 
.40 .25 j .15 .40 I 1.4 1 .50 ~+--- 

I I I 
Sb 

(1, I 32 i 420 76 1 68 

6 0 
I 

65 1 100 100 120 1 90 1 100 / 60 / 180 
- 

I I 

54 1 860 

Sw 

I 

I 

I I 

I 
I 1 

- - I 
, 

Lower limits of d,eterm~nation are ln parentheses. 
P - -.nrtr\r t k m a  +rn l . ln  rhnurn hl - n n t  A o t n r t a A  qt limkt nf rlntarrtlnn Antnmtarl h8,t hnlnu, ,r=la#a ~hnrun 

I 
10 

I 

- 

1 
I 

I 

: - - .  

I 

I 

i i 
1 
I 

10 1 1 0  10  10 

I 

- 

10 10 
I 1 10 10 

I I I 
, I I 1 I 

I 

I 
I 
I I I I 

I I ! -- 
I 

I I 1 I 
I I 

1 1 1 

I i 
- 

I 
I I I I - - I 

r 

I 
I 

I 

I 

I 

I 
I i 1 

i ~ 
I 

- 

1 I i I I I I 
I 

Analys~s by Branch ~xplora'tion Geochemistry, U S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 

I 
1 
I 

I -  

I 
I I 

I 

I 
I 

I I 

! 

I I I 
! 

1 
I 

I 
- 



Atomic-Adsorbtion Analysis 
Element Sample Number 

3085 3084 

G2000 

.80 

I I 1 3080 3 0 8 4  3082 1 3083 - - 
A s  I 8 

(5) 1 20 90 1 810 G2000 

3086 

1.6 

i I 

I I 

A u I 

105) 1 L(.O5) / .20 

I 

+ 
I 
I 
I 

1 - 
I 
i 

I 

j 

3087 1 308d - 

68 1 290 

I 

1.2 

tower limlts of d,eterminatlon are In parentheses. 
n 4 -  . A h - 8 ,,r ~ - b , ~ t ~ , - l  - I  II-.. A-*..,.*:.... .~. \t~,.+~rl h,,t hnln... .,-I.,- -.., 

Sb 
( I )  8 j 22 

i 
I I 
I 

Zn I 

I I 
--I- 

1 

I 

G2000 

.40 

340 

30 

lo 

i 

12 

1 ! 
, 

570 p 5 0 0  

.60 

GlOOO 

2000 

lo 

(5) 1 5 1 35 1 45 1 G2000 
I 
i 
I 

i 

i 

3 30 

160 

I i I I ! ! 

Denver, Colorado 

I I i I 

All elements reported in ppm. 

1 

I 
I 

.10 ' .05 

Sw 

I 

I 

I I 

i 
I 

16 

2 0 

lo 

- 
I GlOO0 

- 

170 - 

-- 
lo 

- 
I 

lo 

I 

I I 

I 
I -- 
I 

1 I -- 

I 
I 

I 

lo lo i 10 10 
I 

I I 

I i 1 

I I 
I 

I I 

I 
I I I 
I 

i 
I 

I 

I 

j 

I 
I 

I 

Analys~s by Branch ~xplora'tlon Geochemistry, U.S. Geol. Survey, 

I 

! 

1 

--- 

I 

I - 

I 

1 

- - 



Atomic-Adsorbtion Analysis 
3ement Sample Number 

As 
(5) 

- 
1 

3095 3096 3097 -- - 

Au 
(.05) 

340 

I 
3089 1 3090 3091 1 3092 

230 ' 1000 

I -- 

1200 / 70 1 1400 

3093 1 3094 
I 

120 20 

, .10 

-- 

N(10) 

N(.05) .30 

890 

I 

G2000 

L(.05) 1 L(.05) N(.05) .20 
I 
I 

160 

N(.05) , -55 

I 
Sb 

(1) I GlOOO 

I 

230 4 

10 ' 10 
I 
I 
I 

I 

b 

I 

_ t _ _ _ _ _ _ ,  

s w  

1 I 

GlOOO 

i ! 
I 

I 

140 

Zn 
(5) 1 160 

10 10 , 10 

92 1 290 

1000 , 1300 

10 / 10 1 10 ' 10 

I 

1 i 

i 

320 1 1200 110 

I 
1 

I I 
I I 

I ! 
I 
I 

i ---- 

i 

I 

5 0 1 G2000 -- 

I 
I 

I 

, 

I 

I 
I 

I ; I 

'I I I 
I 

i I 

I 

I 

I 
I 

1 

I 

j 

I 

I 

I 
I 
! 

I I I 
I I 

I I i __- 

I I 
i 
I 
I 

I I 

All elements reported in ppm. 
Lower limtts of determ~nat~on are In parentheses. 
n ----r-r  t h r n  .~nl..- -L- LI .r-4 A-lrrn+nA - b  11-.b rl A l + ~ r + : ~ n  , A n l n n 4 ~ A  h l14  knlr.., ..r~.... ..kn...n 

I 
I 
I 

I 

Analys~s by Branch ~xplor i t ion Geochemistry, U.S. Geol. Survey, Denver, Colorado 

I 
I 

I 



Atomic-Adsorbtion Analysis 
Element Sample Number 

Analysis by Branch ~xplora'tion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
C - nm-tnr than IIDIIND chnwn N - nnt d a t a r t ~ d  at limit nf d~tort inn .F detected hllt helnw valtln ~ h n w n  



Atomic-Adsorbtion Analysis 
tlement Sample Number 

3111 

40 

3112 

360 
As 

(5) 

3113 

550 

Au 

I 

3107 1 3108 3109 1 3110 

- 7  

3114 3115 
I 

I 

280 

---- 
470 I G2000 ! 20 

I I 
I 

a 0 ' 8  i 8  2 

5 0 

I 
! - 

1.4 

2 

.15 L(.50) N( .05) 

N ( 2 )  

Zn 
(5) 

Sw 

Lower iim~ts of determination are rn parentheses. 
f2 - nrastar than valttp ~ h n w n  N -- not detected at timlt of dntpctinn < detected but below v a l r l ~  chown 

1 680 

10 

I 

1 
7.5 I 3.8 12 

4 

G2000 - .  

+ 4 

I 

I 
I 

, 
i 

- 

y- 
-- 

- 
I 

- 

- 
-- 

-- 

-- 

6.0 

2 

560 i 280 d 

I 

I 

- 

I 

I I I 

6.3 
--4 

1 -.. 

130 - -  

10 10 1 10 
I 

I 

I 

470 

10 

*I 

1 

10 

All elements reported in ppm. 

G2000 1400 900 15 1 280 
l 
I I I I i 

I 
I I 

10 1 10 i 10 
I 

I 

1 

I 
I 
I 
I 1 

I i I I 
1 

1 1 
I 

I 1 

1 -- 

i 

I 
I 

I i 
1 
I 
I 

I I 
I 

I 
I I 

! 

I I 
I 
I 

I 

I 
I 

I 

1 

I I 

I I 
I 

1 

Analysis by Branch Exploration Geochemtstly, U.S. 

I I 

I 
I 
I 

, I 
I 

1 
1 
I 

Geol. Survey, Denver, Colorado 



Element 
Atomic-Adsorbtion Analysis 

Sample Number 

As 
(5) 

Au 
1. ( 05) 

Sb 
(1)  

3116 

400 

.05 

2 

Analysts by Branch 
All elements 

3122 3121 -- 

3 0 

19 

4 

3117 

120 

4.0 

4 

Zn 
(5) 

Sw 

- 

3123 3124 --- 

Lower limlts of determination are In parentheses. 
,.rantar than t,rl..n -hr...- *I - A A t ~ r t n A  rr t  l:-.4 -l ,JA+--L.-- A n t n r + ~ A  hsr+ hmlr... . .*I  -LA..... 

10 

I 

100 

10  

I 

I 
I 
I 

10 

I 

I 

I 

3120 

' N(10) 

N! . O X  

4 

10 1 10 

I 
I 
I 
I 
I 

I 
I 
I I 

I 

20 j C2000 G2000 -- - - 

I 

3118 3119 
- 

i 
120 10 

I 
I 

N(.05) N(.05) N(.05) 

N(2) 6 

, . 
! 

.20 --- .40 

I 
G l O O O  I G l O O O  

I 
I 

- - 

14 

10 

I 

1 
i 

I 
15 1 G2000 610 - 

I I 

I 
4 0 

reported In ppm 

I I 
a__ -- - 

! I 

5 5 1 0  

I 1 I 

' 

10 

1 0  

-. 

I - 
I 
I 
i 

I 
- 

r 

t------ 

- 
i 
I- - 

I i --- 
--- - 

-- 

! 
: 

-- 
I I 

I I I 

I 

I 
I 

Denver, Colorado 

I 

I 

I 

I 

~xplora'tlon Geochemistry, U S. 

I 

I 

Geol. Survey, 

I I 



f lement 
Atomic-Adsorbtion Analysis 

Sample Number 

Analysis by Branch Explordtlon Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported In ppm. 
Lower limits of determination are in parentheses. 
C - -PA-tor th-n trtte'n cknutn hl - nnt dotortad ?t Iirnlt nf dotartinn c d ~ t ~ r t ~ d  hllt halnw V~I I IP  ~ h n w n  



Analysis by Branch ~xp lor i t ion  Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of determ~nation are in parentheses. 
P - n r n a + n r  ths; t 1 2 l 1 r a  chmrrn U - nnt fi~tectod at limit nf dotactinn 6 rl~tnctnd hltt heinw vairta qhnwn 

Atomic-Adsorbtion Analysis 
flement Sample Number 

3139 

1400 

2.5 

GlOOO 

120 

I 

I 

As 
(5) 

3140 

G2000 

N(.05) 

8 2 

100 

I 
I 

I 

1 1 

- 4  

I 
I 

t -- 
I 
I -- 

I 

3135 / 3136 
--I_C_--- 

1 3137 
t---------- I 

3134 1400 I- 500 ! 30 1 950 
I I I 

1 +- - 

'-,,a 323 2-- - -. . 
G2000 -, 

1 I 
I 

I 

i , 

1 I I 
i I 

3138 

G2000 

7.7 

300 

G2000 

1 

2.6 

GlOOO 

80 

- d  

I N(.02; 

I 

12 1 
I 
1 

140 

~z .20 

I 
I 

I 

1 
, 
I 

-1 
I 
i 

(.O5) 

I 

I 

i -- 
I 
1 
I 

I 

i 
I 
* 

I 

4 i 

i I 
I 
! I 

I .  I 
I I 

-r 

I 

N(.05) 1 .15 

i 

i 1 

I 
I 

I 

I 
1 

I 1 j I 

Sb 
(1 )  / 8 10 2 1 7 0  

Zn 
(5) 

I I 
I I # 

I I i 
I 1 

'I I 

I 
I i 

10 

i I 

I --- , 
5 1 45 1 40 

I 

I 

I 
I 1 

j 



Atomic-Adsorbt ion Analysis 
Element Sample Number 

Analysis by Branch Explora'tion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of d,etermination are in parentheses. 
P , ---b-,  Iknn ,,.rl.,n rhnttrn hl - r(n+nr+nrl ?t limit n f  Aatn*tinn , r(rrtnotnr( hilt heln%., rhn,.,n 

.- 

3 15 ' 31.1- 
I I 
1 3143 3144 3145 3 14 9 

4 6  3l:7 1 ztr As I 

i I 
I 
I I 

I - 

2.2 

GlOOO 

690 

200 

2.0 

GlOOO 

340 

(5) 7 0 140 1 140 

.65 

I I 

120 1100 

1 
, 

.15 I 2.2 
t - 

I 

I . _  

\ 

290 [ 80 - -- 

I 
-. 

, 
G2000 

- 

I 
, --- 

------ 

,--- 

6 6 

2 5 

Sb 1 310 

I 
I 

! 

26 

35 
Zn 

(5) 

I 

-4 I 
1 j 

1 -- 

G2000 

I I I 
I 

- 

20 

170 

8 

I 

60 



Atomic-Adsorbtion Analysis 

Analysi. % I )  Qranch ~xplora't ior i  Goochemlstry, U S. Guol. Survey, Denver, Colorado 
qlr olrilr~ar~t:, rurlartsd lo r ~ p m  



Atomic-Adsorbtion Analysis 
Satnpie Number' 

2 0 

- 

~ 

. 

.- 

Analysi ;ranch ~xplor i t ion  Geochemistry, U.S. Geol. Survey, Denver, Colorada 
All a1Oin~illr; ro;por%sd in pDm. 
I - ~ Q V O ~  lirnitr; crf i!i!tari.nirintior~ dir: 111 pnrgntheses, 
G \::!il:ii 9ll~tiVil N :% ilrtt dr4t~c.fnr.r sr limit nt ~ le lar t i r rn  ,, rln4ae4nA I"+,+ hnl , \ , r r  , r" l , ,n cirri,,, 



Atomic-Adsorbtion Analysis 
ernent Sample Number 
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