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TUNGSTEN DEPOSITS OF GILA, YAVAPAI, 
AND MOHAVE COUNTIES, A R I L ~ '  

INTRODUCTION AND SUMMARY 

T h i s  r e p o r t  i s  one of a  s e r i e s  cover ing  t h e  minera l  r e s o u r c e s  of t h e  
Nation. I t  b r i e f l y  d e s c r i b e s  most of t h e  known t u n g s t e n  d e p o s i t s  i n  G i l a ,  
Yavapai, and Mohave Count ies ,  Ariz.  Many of t h e  d e s c r i p t i o n s  a r e  t a k e n  
from t h e  r e p o r t s  o f  p r e v i o u s  examinat ions  by Bureau of Mines e n g i n e e r s ,  
and from Defense Minera l s  E x p l o r a t i o n  A d m i n i s t r a t i o n  f i l e s .  Where a  pre-  
v ious  examination had been made, and an i n q u i r y  d i s c l o s e d  t h a t  l i t t l e  o r  
no work had been done s i n c e  t h a t  t i m e ,  p e r t i n e n t  i n f o r m a t i o n  from t h e  
r e p o r t  was used i n  t h i s  paper  wi th  acknowledgment o f  t h e  source .  However, 
t h e  m a j o r i t y  of t h e  d e s c r i p t i o n s  i s  from f i e l d  examinat ions  by t h e  au thor .  

I n  t h e  p a s t  3 y e a r s  ( J u l y  1956-May 1959) on ly  necessa ry  annual  a s s e s s -  
ment work was conducted on n e a r l y  a l l  t h e  p r o p e r t i e s  d e s c r i b e d  i n  t h i s  paper .  
There was no a c t i v e  mining on any of t h e  p r o p e r t i e s  examined. 

P roduc t ion  f i g u r e s  a r e  g i v e n  f o r  each d e p o s i t ,  where known, and f o r  
each county.  Ore r e s e r v e  e s t i m a t e s  a r e  made f o r  t h e  i n d i v i d u a l  c o u n t i e s .  
The r e a d e r  should b e a r  i n  mind t h a t  most of t h e  d e p o s i t s  a r e  raw p r o s p e c t s  
and t h a t  v i r t u a l l y  a l l  o r e s  were removed a s  t h e y  were encountered.  A t  on ly  
t h r e e  p r o p e r t i e s  has  t h e r e  been any development work; most of t h e  p r o p e r t i e s  
conta ined only  sha l low s u r f a c e  d igg ings .  

Tungsten m i n e r a l i z a t i o n  was v e r y  s p o r a d i c  and d i s c o n t i n u o u s  i n  a l l  
d e p o s i t s  t h a t  were examined. Convent ional  sampling methods, o t h e r  than  bu lk  
mining, o f t e n  a r e  u n r e l i a b l e ;  hence,very few samples were t aken .  

An e f f c r t  has  been made t o  de te rmine  t h e  p o s i t i o n  of t h e  v a r i o u s  de- 
p o s i t s  by s e c t i o n ,  township,  and range ,  and t o  g i v e  a c c u r a t e  road d i r e c t i o n s  
t o  each p r o p e r t y  from a  prominent landmark. A l l  a v a i l a b l e  maps have .been  
used t o  make t h e s e  d e t e r m i n a t i o n s ,  b u t  i n  unsurveyed a r e a s  i t  has  been 
necessa ry  t o  make approximate p r o j e c t i o n s  of s u b d i v i s i o n s .  The township 
and range  numbers r e f e r  t o  t h e  G i l a  and S a l t  R iver  b a s e  and meridian.  

Work on manuscr ipt  completed May 1959. 
Former Bureau of Mines mining e n g i n e e r ,  Tucson, Ariz .  



Search  f o r  new occur rences  of t u n g s t e n  m i n e r a l s  was g r e a t l y  s t i m u l a t e d  
i n  t h i s  a r e a  by t h e  Government purchasing program announced on May 10 ,  1951, 
wherein  t h e  Government agreed t o  r c h a s e  s t andard-grade  t u n g s t e n  concen- 
t r a t e s  a t  $63 p e r  s h o r t  t o n  u n i t .  9 The program, w i t h  s l i g h t  m o d i f i c a t i o n s ,  
l a s t e d  u n t i l  December 1956. By t h e  end o f  August 1957, t h e  p r i c e  had 
dropped t o  $12.75 p e r  s h o r t  t o n  u n i t ,  du ty  e x t r a . d  

The word "ore" a s  used throughout  t h i s  manuscr ipt  i n c l u d e s  tungs ten-  
b e a r i n g  m a t e r i a l  t o o  low i n  g rade  f o r  e x p l o i t a t i o n  e x c e p t  a t  v e r y  h i g h  
p r i c e s .  A look a t  t h e  e r r a t i c  p r i c e  h i s t o r y  w i l l  show why it i s  d i f f i c u l t  
t o  c l a s s i f y  tungs ten-bear ing  m a t e r i a l .  

F i e l d  work f o r  t h i s  r e p o r t  was done from J u l y  1958 t o  May 1959. 

The a u t h o r  acknowledges t h e  w i l l i n g  c o o p e r a t i o n  of owners and o p e r a t o r s  
i n  c o l l e c t i n g  in format ion  f o r  t h i s  r e p o r t  concerning t h e i r  p r o p e r t i e s .  
H i s t o r i e s  of t h e  v a r i o u s  d e p o s i t s  were secured  p a r t l y  from p r e s e n t  owners 
and p r e v i o u s  o p e r a t o r s ,  p a r t l y  from p r e v i o u s  p u b l i c a t i o n s ,  and p a r t l y  from 
unpubl ished r e p o r t s  o f  mine i n v e s t i g a t i o n s  i n  t h e  f i l e s  a t  t h e  Bureau of 
Mines Southwest Experiment S t a t i o n  i n  Tucson. Acknowledgment i s  due t h e  
Arizona S t a t e  Department o f  Mineral  Resources f o r  h e l p  i n  l o c a t i n g  many of 
t h e  d e p o s i t s ,  and t o  t h e  Arizona Bureau of Mines f o r  much g e o l o g i c a l  d a t a .  
In format ion  was a l s o  secured  from Defense Minerals  E x p l o r a t i o n  Admin is t ra t ion  
f i l e s .  Permiss ion t o  p u b l i s h  t h a t  in fo rmat ion  was ob ta ined  from t h e  mine 
owners and o t h e r s  concerned. 

DESCRIPTION CF DEPOSITS 

G i l a  County - 
Tungsten o r e  mining i n  G i l a  County p robab ly  began about 1917 i n  t h e  

P i n t o  Creek v i c i n i t y .  I n  1928, E. C. O'Brien 8 Co. e r e c t e d  a  smal l  m i l l  
a t  Globe, Ariz . ,  t o  t r e a t  t u n g s t e n  o r e s  of t h e  reg ion .  I n  1929 Frank Samsel 
s t a r t e d  t h e  c o n s t r u c t i o n  of a  smal l  m i l l .  

Tungsten h a s  been found i n  t h e  P i n d l  and Mazatzal  Ranqes, and i n  t h e  
S i e r r a  Ancha, a t  a l t i t u d e s  rang ing  from 3,200 f e e t  t o  6,800 f e e t .  The 
d e p o s i t s  a l l  l i e  i n  t y p i c a l  sou thwes te rn  d e s e r t  mountains.  The c la ims  i n  
t h e  Mazatzal  Range and t h e  S i e r r a  Ancha c o n t a i n  s u f f i c i e n t  t i m b e r  f o r  
mining a c t i v i t i e s .  With one o r  perhaps  two e x c e p t i o n s ,  r o a d s  t o  t h e  pro- 
p e r t i e s  may be c l a s s e d  a s  mountain t r a i l s .  The t r a i l s  a r e  winding,  rough, 
and s t e e p ,  and sometimes a r e  impassable  d u r i n g  t h e  r a i n y  season i n  J u l y  and 
August .  There i s  a  s c a r c i t y  of w a t e r  a t  most of t h e  G i l a  County d e p o s i t s .  

A s h o r t  t o n  u n i t  e q u a l s  20 lb .  of t u n g s t e n  t r i o x i d e  (W03) and c o n t a i n s  
15.862 l b .  of t u n g s t e n  (W). A s h o r t  t o n  of 60 p c t .  W03 ( s t a n d a r d -  
g rade  c o n c e n t r a t e )  c o n t a i n s  951.72 l b .  of t u n g s t e n .  

The import  du ty  i s  $7.93 p e r  s h o r t  t o n  u n i t  ( ~ a y  1959) .  



Occurrences  of t u n g s t e n  m i n e r a l s ,  bo th  s c h e e l i t e  and wol f rami te ,  a r e  
about e q u a l l y  d i v i d e d  between g r a n i t i c  and metamorphic format ions .  The 
minera l s  a r e  ve ry  s p o r a d i c ,  and t h e  o r e  occurs  g e n e r a l l y  i n  smal l  pocke t s  
and l e n s e s  which u s u a l l y  a r e  r e l a t e d  t o  s t r u c t u r e .  

Accurate  p roduc t ion  r e c o r d s  f o r  G i l a  County a r e  n o t  a v a i l a b l e .  The 
a u t h o r  b e l i e v e s  t h a t  no more t h a n  500 s h o r t  t o n  u n i t s  o f  t u n g s t e n  t r i o x i d e  
have been produced. The o n l y  recorded p roduc t ion  from t h e  county between 
1951 and 1956 was 28 u n i t s  which came from t h e  Mazatzal  Range d u r i n g  1953 
and 1954. 

Measurable o r e  r e s e r v e s  a r e  n i l .  It i s  extremely d i f f i c u l t  t o  e s t i m a t e  
o re  r e s e r v e s  of t u n g s t e n  d e p o s i t s  because  of t h e  u n r e l i a b i l i t y  of conven t iona l  
sampling methods. A few high-grade pocke t s  w i l l  probably  be  found i n  t h e  
f u t u r e ,  b u t  p a s t  p roduc t ion  r e c o r d s  i n d i c a t e  t h a t  p roduc t ion  from t h i s  source  
w i l l  be smal l .  I n d i c a t e d  and i n f e r r e d  r e s e r v e s  i n  G i l a  County a r e  abou t  
5,000 t o n s  a t  a n  es t imated  g r a d e  of 0.5 p e r c e n t  t u n g s t e n  t r i o x i d e  (W03). 

P i n a l  Mountains 

Bobta i l  Group (Mariana Miner 

The B o b t a i l  g roup  of 15 unpa ten ted  l o d e  c la ims ,  sometimes c a l l e d  t h e  
Mariana mine, i s  i n  secs .  12  and 13, R. 14  E . ,  and sec .  7, R.  15 E . ,  T .  2 S.,  
on t h e  sou th  s i d e  of t h e  P i n a l  Mountains i n  t h e  Tonto Nat iona l  F o r e s t  a t  an 
average a l t i t u d e  of 5,000 f e e t .  Road d i r e c t i o n s  t o  t h e  p r o p e r t y  a r e  a s  
follows: I n  Globe from t h e  s o u t h e a s t  end of Broad S t r e e t  t u r n  s o u t h e r l y  
on I c e  House Canyon road f o r  1.0 mi le  t o  t h e  j u n c t i o n  o f  I c e  House Canyon 
and S i x  S h o o t e r  Canyon roads ;  t u r n  r i g h t  on I c e  House Canyon road f o r  1.7 
mi les  t o  t h e  end of t h e  b l a c k t o p ;  t u r n  s h a r p l y  r i g h t  f o r  2.8 m i l e s  t o  t h e  
Miami road j u n c t i o n ;  keep l e f t  5 .3  m i l e s  t o  t h e  j u n c t i o n  of t h e  S i g n a l  
Peak and Madera Peak roads;  keep l e f t  on t h e  S i g n a l  Peak road f o r  0 .3  m i l e  
t o  a  t r u c k  t r a i l  t h a t  b ranches  s o u t h e r l y ,  o r  t o  t h e  r i g h t ;  f o l l o w  t h i s  
t r a i l  2.6 m i l e s  t o  t h e  B o b t a i l  s h a f t  i n  t h e  Mineral  Creek d r a i n a g e  ( f i g .  1). 

T h i s  p r o p e r t y  was v i s i t e d  on Ju ly  8, 1958. No work had been done, and 
a l l  equipment had been removed. The c la ims  a r e  owned by T. S. Armstrong, 
Marion Armstrong, and Marion Moon, a l l  of  Pensy lvan ia ,  and Mrs. Grace F in ley  
of Globe, Ar iz .  

The p r e s e n t  underground workings on t h e  B o b t a i l  and Tungsten v e i n s  
were known a s  t h e  Mariana mine when examined by t h e  Bureau o f  Mines i n  
1945. The r e p o r t  of t h a t  examinat ion s t a t e s :  

The p r o p e r t y  was l o c a t e d  abou t  1898. J. F. Lund of Globe,  
Arizona,  was i n t e r e s t e d  i n  t h e  p r o p e r t y  d u r i n g  t h i s  e a r l y  p e r i o d  
and t h e  p r e s e n t  s h a f t  i s  b e l i e v e d  t o  have been sunk a t  t h a t  t i m e .  
L i t i g a t i o n  c l o s e d  t h e  p r o p e r t y  i n  1904. About 1926 t h e  Rosengar tens  
of New York a c q u i r e d  a  c l e a r  t i t l e  t o  t h e  p r o p e r t y  and d i d  cons ider -  
a b l e  work. F i f t y m e n  were employed a t  one time. A road was b u i l t  
and a  p o s t  o f f i c e  e s t a b l i s h e d  a t  Doak. The s h a f t  was re t imbered ,  



FIGURE 1. - Location Mop, Tungsten Deposits 
in Globe Areo, Gila County, Ariz. 

a n  800-foot  wa te r  
t u n n e l  d r i v e n ,  and 
a  20,000 g a l l o n  
s t o r a g e  t a n k  f o r  a  
m i l l  was i n s t a l l e d .  

According t o  a  
r e p o r t  by John H. S l a t e ,  
mining e n g i n e e r  of  
New York, d a t e d  No- 
vember 15, 1929, o r e  
shipments  were made 
which averaged 0.44 
ounces  p e r  t o n  g o l d ,  
25.6 ounces  p e r  t o n  
s i l v e r ,  and 7 .51 per-  
c e n t  copper.  The 
tonnage i s  n o t  s t a t e d .  
He e s t i m a t e s  t h e  o r e  
r e s e r v e  a t  60,000 
t o n s  - 25 p e r c e n t  
s h i p p i n g  o r e  and 75 
p e r c e n t  m i l l i n g  o r e .  

The d e p r e s s i o n  of  
1929 s topped  a l l  work. 
Some y e a r s  l a t e r  t h e  
p r e s e n t  owner (T.  S. 
Armstrong) g o t  t h e  
p r o p e r t y  by a c q u i r i n g  
a l l  t h e  o u t s t a n d i n g  
s t o c k .  A c a r e t a k e r  
was p l a c e d  i n  charge  
o f  t h e  mine, b u t  l i t t l e  
o r  no work was done 
u n t i l  t h e  r e c e n t  
l e s s e e s  s t a r t e d  opera-  
t i o n s .  

Old s m e l t e r  s e t t l e m e n t  s h e e t s  i n d i c a t e  t h a t  abou t  285 t o n s  of o r e  con- 
t a i n i n g  2.8 p e r c e n t  copper ,  0.11 ounce go ld ,  and 12.06 ounces  s i l v e r  p e r  
t o n  was shipped from t h e  p r o p e r t y  between December 1940 and May 1945. 
Numerous l e s s e e s  kept  t h e  g r a d e  of  o r e  h igh  by s e l e c t i v e  mining and hand 
s o r t i n g .  No t u n g s t e n  p r o d u c t i o n  i s  known t o  have been recorded . ,  L i t t l e  
work i s  b e l i e v e d  t o  have been done from 1945 t o  1957 when t h e  c l a i m s  were 
l e a s e d  t o  Tu l sa  Minera l s  Corp. ,  whose a c t i v i t i e s  were conf ined  mainly t o  
p r o s p e c t i n g ,  su rvey ing  and mapping, and sampling.  

Workings on t h e  p r o p e r t y  c o n s i s t  of  a  218-foot s h a f t  w i t h  s h o r t  d r i f t s  
on t h e  20, 50,  60,  100, and 200 l e v e l s ,  an  i n c l i n e d  s h a f t  s a i d  t o  be 75 f e e t  



deep,  an  a d i t  235 f e e t  long  w i t h  a  40-foot  winze,  a  w a t e r  t u n n e l  s a i d  t o  
be 800 f e e t  long ,  s e v e r a l  s h a l l o w  p i t s  and open c u t s ,  and two s h o r t  a d i t s .  

The B o b t a i l  v e i n  ( f i g .  2) c a r r i e s  l i t t l e  o r  no t u n g s t e n  v a l u e .  The 
Tungsten v e i n  ( f i g .  2) c o n t a i n s  s p a r s e  t u n g s t e n  m i n e r a l s  a s  h u e b n e r i t e  and 
minor s c h e e l i t e  a s s o c i a t e d  w i t h  c h a l c o p y r i t e  and p y r i t e ,  g a l e n a ,  s p h a l e r i t e ,  
g o l d ,  and s i l v e r  i n  a  q u a r t z  gangue. The v e i n s  a r e  conformable w i t h  P i n a l  
s c h i s t  i n  t h e  a r e a ,  s t r i k e  from N. 30° t o  550 E.,  and d i p  from 37O t o  62O 
NW. G r a n i t e ,  d i o r i t e ,  and d i a b a s e  i n t r u d e  t h e  s c h i s t  and have caused 
v a r i a t i o n s  i n  t h e  s t r i k e  and d i p  o f  t h e  p l a n e s  of  s c h i s t o s i t y .  

F i g u r e  3 i s  an a s s a y  map of t h e  Tungsten t u n n e l  f u r n i s h e d  by t h e  Tulsa  
Minerals  Corp. 

I n  t h e  f i l e s  of  t h e  Defense  Minera l s  E x p l o r a t i o n  A d m i n i s t r a t i o n ,  t h e  
fo l lowing  i s  s t a t e d :  

The s u l p h i d e  l e n s e s  i n  t h e  Tungsten t u n n e l  r ange  from a  
knife-edge t o  l o c a l l y  one f o o t  i n  t h i c k n e s s .  The l e n s e s  b ranch ,  
p inch  and s w e l l ,  and a r e  g e n e r a l l y  e r r a t i c  and n o n p e r s i s t e n t  i n  
c o n t i n u i t y .  I n  p l a c e s  t h e  s u l p h i d e  l e n s e s  p inch o u t  comple te ly  
and have on ly  a  s p a r s e  showing of t h e  o x i d e s ;  o r ,  t h e  v e i n  i s  
simply a  m i n e r a l i z e d  zone c o n t a i n i n g  o x i d e s  and some d i s s e m i n a t e d  



FIGURE 3. - Assay Map, Tungsten Tunnel, Bobtail Group. 



p y r i t e .  Also ,  i n  p l a c e s ,  s e v e r a l  t h i n ,  wide ly  spaced s u l p h i d e  l e n s e s  
and s t r i n g e r s  occur  i n  a  zone r a n g i n g  from 5 t o  6  f e e t  from f l o o r  
t o  back.  I n  t h e  s h o r t  sou thwes t  d r i f t  o f f  t h e  i n c l i n e  70 f e e t  west  
of  t h e  Tungsten t u n n e l ,  t h i n  s t r i n g e r s  of  c h a l c o p y r i t e  and p y r i t e  
l e s s  t h a n  an i n c h  t h i c k  occur  i n  a  q u a r t z  gangue a long  w i t h  o x i d e s .  
Dip-wise t h e  s u l p h i d e  l e n s e s  i n  t h e  winzes  o f  t h e  Tungsten t u n n e l  
were no b e t t e r  look ing  than  exposed i n  t h e  d r i f t .  The bottom f a c e s  
of  t h e  winzes were n o t  a c c e s s i b l e  t o  i n s p e c t i o n  e i t h e r  because  
t h e y  were under  wa te r  o r  were muck- f i l l ed .  

Samsel Mine 

The Samsel mine today  comprises  1 6  unpa ten ted  l o d e  c l a i m s  i n  sec .  11, 
T. 2 S., R.  1 4  E., on t h e  sou th  s i d e  o f  t h e  P i n a l  Mountains i n  Ton to  Nat ional  
F o r e s t  a t  an  average  a l t i t u d e  o f  a b o u t  4,800 f e e t .  To r e a c h  t h e  p r o p e r t y  
by road from Globe,  c o n t i n u e  1 .0  mile from t h e  j u n c t i o n  a t  Broad S t r e e t  and 
I c e  House road t o  t h e  Junc t ion  a t  I c e  House and S i x  S h o o t e r  r o a d s ,  t u r n  
r i g h t  on I c e  House road f o r  1.7 miles t o  t h e  end of  t h e  b l a c k t o p ,  t u r n  s h a r p l y  
r i g h t  f o r  5 .3  m i l e s  t o  t h e  j u n c t i o n  o f  t h e  S i g n a l  Peak and Madera Peak r o a d s ,  
then t u r n  l e f t  on t h e  S i g n a l  Peak road  f o r  0 .1  mile t o  t h e  Government Spr ings  
road. Fol low t h i s  road 1.9 m i l e s  t o  t h e  Samsel mine, t u r n  t o  t h e  r i g h t  and 
con t inue  0 .3  m i l e  t o  t h e  campsi te  ( f i g .  1 ) .  The mine, a s  w e l l  a s  t h e  road ,  
i s  shown on t h e  G e o l o g i c a l  Survey t o p o g r a p h i c a l  quadrang le  (7.5 minute  s e r i e s )  
of P i n a l  Ranch, Ar iz .  

T h i s  p r o p e r t y  was v i s i t e d  on J u l y  9 ,  1958, a t  which t ime  no work was 
i n  o p e r a t i o n .  Only a  c u r s o r y  examinat ion was made. The p r o p e r t y  i s  owned 
by Henry E. Huffman o f  Globe,  Ariz .  

Workings on t h e  c l a i m s  c o n s i s t  o f  a  300- foo t  a d i t  w i t h  a  25-foot  c r o s s -  
cut  i n  t h e  end,  a  caved underhand s t o p e  from t h e  s u r f a c e  60 f e e t  l o n g  by a  
r e p o r t e d  20 f e e t  deep,  a  s h a f t  abou t  2 5  f e e t  deep,  and s e v e r a l  s h o r t  a d i t s  
and sha l low opencu t s  and p i t s .  

Wilson examined t h e  c l a i m s  i n  1940 and h i s  r e p o d  s t a t e s :  

T h i s  ground was l o c a t e d  f o r  g o l d ,  s i l v e r ,  and l e a d  d e p o s i t s  
many y e a r s  ago. I n t e r m i t t e n t  work h a s  been done on i t s  ' tungsten 
d e p o s i t s  s i n c e  abou t  1924, and s e v e r a l  t o n s  of  c o n c e n t r a t e s  have 
been produced.  Equipment i n c l u d e s  a  600-foot  a e r i a l  t r am and a  
smal l  g r a v i t y  m i l l .  Water i s  o b t a i n e d  from a  s p r i n g  and a  sha l low 
w e l l .  

T h i s  p a r t  of t h e  P i n a l  Mountains has  been carved i n t o  s t e e p -  
s i d e d ,  southwestward d r a i n i n g  canyons t r i b u t a r y  t o  Mineral  Creek.  
Pre-Cambrian P i n a l  s c h i s t ,  i n t r u d e d  on t h e  nor thwes t  by Madera 
d i o r i t e  and g r a n o d i o r i t e ,  i s  t h e  p r e v a i l i n g  format ion.  

Wilson,  E.  D. ,  Tungsten D e p o s i t s  of  Arizona:  Arizona Bureau of  Mines 

I B u l l .  148, 1941, pp. 28-29. 



The p r i n c i p a l  v e i n  occurs  i n  a  f i s s u r e  t h a t  s t r i k e s  N. 25O 
t o  30° E., d i p s  about  80° NW., and i s  t r a c e a b l e  f o r  some 3,000 
f e e t .  I t  h a s  been complexly f a u l t e d  and c u t s  metamorphosed s e r i -  
c i t i c  s c h i s t  t h a t  s t r i k e s  and d i p s  about  p a r a l l e l  t o  t h e  v e i n .  
The v e i n  f i l l i n g  c o n s i s t s  of g r a n u l a r ,  g l a s s y ,  g ray i sh-whi te  q u a r t z ,  
r ang ing  from a  t h i n  seam t o  4  o r  5 f e e t  i n  t h i c k n e s s ,  i n  which 
t u n g s t e n  occurs  a s  r a t h e r  smal l  p a r t i c l e s  of wolfrarnite.  O t h e r  
m i n e r a l s  i n  t h e  q u a r t z  i n c l u d e  p y r i t e ,  g a l e n a ,  and gold  and s i l v e r  
i n  u n i d e n t i f i e d  form. Oxidized i r o n  and l ead  minera l s  a r e  l o c a l l y  
prominent i n  t h e  ou tc rops .  T h i s  v e i n  h a s  been s toped f o r  a  l e n g t h  
of 60 f e e t  by a  depth  o f  20 f e e t  from t h e  s u r f a c e .  

E a r l y  i n  1940 t h e  P i n a l  Tungsten Mines, Inc . ,  completed a  
280-foot a d i t  des igned  t o  c u t  t h e  p r i n c i p a l  v e i n  a t  a  p o i n t  
n o r t h e a s t  of t h e  s t o p e  and some d i s t a n c e  below t h e  s u r f a c e  workings. 
T h i s  a d i t  p e n e t r a t e s  some t h i n  b o d i e s  of p y r i t i c  molybdenite and 
t e r m i n a t e s  a t  a  f a u l t  t h a t  s t r i k e s  N. 50° E. and d i p s  65O t o  75O 
NW. 

S ince  Wilson examined t h e  p r o p e r t y ,  a  c r o s s c u t  has  been d r i v e n  from t h e  
a d i t  about  25 f e e t  southwest  a long t h i s  f a u l t .  L i t t l e  e l s e  h a s  been done 
t o  change t h e  p i c t u r e .  

R a s t a r  Claims 

The R a s t a r  group of 1 2  unpa ten ted  l o d e  c la ims  i s  i n  s e c s .  31 and 32,  
T. 1 S. ,  R.  16  E . ,  unsurveyed, i n  t h e  n o r t h e a s t  c o r n e r  of t h e  P i n a l  Mountains 
a t  an approximate a l t i t u d e  of 4,500 f e e t .  The p r o p e r t y  i s  a c c e s s i b l e  from 
Globe a s  fol lows:  From t h e  i n t e r s e c t i o n  o f  U.S. Highways Nos. 60 and 70 
i n  e a s t  Globe, con t inue  4.6' m i l e s  s o u t h e a s t e r l y  on U.S. Highway No. 7 0  t o  
S t a t e  Route 77; t u r n  r i g h t  o r  s o u t h e r l y  on Route 77 f o r  5.7 m i l e s  t o  a  dim 
t r a i l  l e a d i n g  w e s t e r l y ;  f o l l o w  t h i s  t r a i l  0.6 m i l e  t o  an i n c l i n e d  s h a f t  on 
R a s t a r  No. 2  c la im ( f i g .  1) .  The p r o p e r t y  was i d l e  when v i s i t e d  i n  J u l y  
1958. R. M. Grantham o f  Globe was t h e  owner. 

The c la ims  were l o c a t e d  on J u l y  31, 1953, by Grantham. Some o l d  
workings on t h e  p r o p e r t y  were dug on g o l d  o r  s i l v e r  showings. The workings 
c o n s i s t  of a  45-foot i n c l i n e d  s h a f t ,  an i n a c c e s s i b l e  v e r t i c a l  s h a f t  of 
unknown dep th ,  f o u r  d iamond-dr i l l  h o l e s ,  each  r e p o r t e d  t o  be 100 f e e t  deep,  
and a  few sha l low p i t s  and opencuts .  

Very f i n e ,  s p a r s e ,  s p o r a d i c  s c h e e l i t e  o c c u r s  i n  a  f a u l t  zone 4  t o  12  
i n c h e s  wide. The s c h e e l i t e  f l u o r e s c e s  b lue .  The f a u l t  appears  t o  be  a  
c o n t a c t  between P i n a l  s c h i s t  and a  h i g h l y  a l t e r e d  rock,  probably  Madera 
d i o r i t e .  I t  s t r i k e s  S. 60° E. and d i p s  40" NE., whi le  t h e  s c h i s t o s i t y  
s t r i k e s  about  N. 45O E. and d i p s  s t e e p l y  s o u t h e a s t .  

Within t h e  s c h i s t  a r e  smal l  g r a n i t i c  i n t r u s i o n s  wi th  c o n s i d e r a b l e  
q u a r t z  s t r i k i n g  g e n e r a l l y  wi th  t h e  s c h i s t o s i t y .  The q u a r t z  c a r r i e s  s p o r a d i c  
p y r i t e ,  e p i d o t e ,  h e m a t i t e ,  and c h l o r i t e ,  b u t  appears  t o  have no connec t ion  
w i t h  t h e  t u n g s t e n  m i n e r a l i z a t i o n .  The s p a r s e  s c h e e l i t e  i n  g e n e r a l  o c c u r s  



w i t h i n  2  i n c h e s  of t h e  f a u l t .  Although t h e  o u t c r o p s  a r e  covered,  s c h e e l i t e  
f l o a t  can be t r a c e d  a long  t h e  s t r i k e  f o r  abou t  100 f e e t ,  and o u t c r o p s  125 
f e e t  e a s t  from t h e  i n c l i n e d  s h a f t  show s p a r s e  s c h e e l i t e .  

It i s  d o u b t f u l  i f  hand-picked o r e  w i l l  exceed 1 p e r c e n t  WO3. 

Other  Depos i t s  

Tungsten m i n e r a l s  a r e  r e p o r t e d  t o  occur  a l s o  on o t h e r  p r o p e r t i e s  i n  t h e  
v i c i n i t y  of t h e  B o b t a i l  group and t h e  Samsel mine, b u t  l i t t l e  o r e  has  been 
produced. 

P i n t o  Creek Region 

Waqner Group 

The Wagner group of 14  unpatented l o d e  c la ims  was i n  s e c s .  11 and 12,  
T .  2 N . ,  R.  1 3  E. ,  a long  lower P i n t o  Creek i n  t h e  Tonto Nat iona l  F o r e s t  a t  
an a l t i t u d e  of about  3,200 f e e t .  T h i s  p r o p e r t y  was v i s i t e d  on J u l y  11, 1958, 
a t  which time t h e  c la ims  had r e v e r t e d  t o  t h e  p u b l i c  domain. 

These workings may be reached by t r a v e l i n g  down t h e  bed of P i n t o  
Creek f o r  a  d i s t a n c e  of 6 . 1  m i l e s  below t h e  H o r r e l l  ranch.  T h i s  r o u t e  can 
be t r a v e r s e d  on ly  by t r u c k s  and j eeps .  A b e t t e r  road has  been b u i l t  from 
t h e  Globe-Young highway. From t h e  j u n c t i o n  of t h e  Young and Roosevel t  
roads  on S t a t e  Route 88 con t inue  0 .4  mi le  s o u t h e a s t e r l y  t o  a  t r a i l  t h a t  
branches  w e s t e r l y ,  t h e n  t u r n  w e s t e r l y  i n t o  B l e v i n s  Wash and s o u t h e r l y  i n t o  
P i n t o  Creek,  a  d i s t a n c e  of 5 .8  m i l e s  t o  t h e  Henry Havens ranch ( f i g .  1). 
The workings on t h e  Red Bi rd  c la ims  ( f i q .  4 )  a r e  about  0.5 mi le  by t r a i l  
southwest of Havens' house.  

The c la ims  were l o c a t e d  by V. E. Wagner i n  1938. He he ld  them u n t i l  
1943, when t h e y  were s o l d  t o  J. A. Keeter .  Kee te r  he ld  t h e  c la ims  u n t i l  
1955. I .  D. Budd l e a s e d  t h e  p r o p e r t y  i n  1950, b u i l t  a  road i n t o  P i n t o  Creek, 
and mined on a  smal l  s c a l e  u n t i l  h i s  d e a t h  i n  1952. His p roduc t ion  i s  n o t  
known. I n v e s t i g a t o r s  e s t i m a t e d  t h a t  approximately  10  t o n s  o f  o r e  c a r r y i n g  
n o t  more than  3 p e r c e n t  WOg has  been produced from t h e  p roper ty .  Wagner 
shipped 4,800 pounds of hand-sor ted o r e  from l ~ h i c h  96 pounds o f  c o n c e n t r a t e  
t h a t  assayed 55 p e r c e n t  W03 was produced. 

Workings on t h e  p r o p e r t y  c o n s i s t  o f  s e v e r a l  shal low opencuts  and p i t s ,  
and t h r e e  s h o r t  a d i t s ,  each l e s s  t h a n  5 0  f e e t  long.  

Sparse ,  v e r y  s p o r a d i c  wol f rami te  wi th  smal l  amounts of s c h e e l i t e  occurs  
i n  q u a r t z  v e i n s  which c u t  a  coarse -gra ined  g r a n i t e .  Wilson examined t h i s  
occur rence  i n  1940. His r e p o r d  s t a t e s :  

Here, P i n t o  Creek,  a  northward-flowing t r i b u t a r y  of 
S a l t  R iver ,  h a s  carved a  canyon s e v e r a l  hundred f e e t  deep th rough  

Work c i t e d  i n  f o o t n o t e  5 ( p .  7 ) ,  p. 30. 



pre-Cambrian Apache beds  
and i n t o  u n d e r l y i n g  coarse -  
g r a i n e d  g r a n i t e .  

T h i s  g r a n i t e  h a s  under-  
gone c o n s i d e r a b l e  f i s s u r i n g  
and s h e e t i n g  of  northwestward 
t r e n d .  Some of t h e s e  s t r u c -  
t u r e s  c o n t a i n  pegmat i t e  
and a p l i t e  d i k e s ,  and o t h e r s  
a r e  occupied by q u a r t z  v e i n s .  
Along t h e  v e i n  w a l l s  it 
shows a l t e r a t i o n  t o  s e r i c i t e .  

T h i s  a r e a  c o n t a i n s  
numerous q u a r t z  v e i n s  of  
p r e v a i l i n g  N. 25O t o  4 5 O  W. 

o ~m 3.m s t r i k e  and v e r t i c a l  t o  s t e e p  - 
stole in fee t  n o r t h e a s t  d i p .  They corn- 

monly range  from a  t h i n  seam 
t o  1 2  i n c h e s ,  and excep t ion-  
a l l y  t o  32 i n c h e s  i n  width .  
T h e i r  f i l l i n g  c o n s i s t s  
e s s e n t i a l l y  of c o a r s e - g r a i n e d ,  
g l a s s y ,  g ray i sh -whi te  q u a r t z  

FIGURE 4 - Claim Map, Wagner Tungsten Prospect, w i t h  l o c a l l y  abundant  
Gila Courity, Ariz. t o u r m a l i n e ,  s c a t t e r e d  par-  

t i c l e s  of w o l f r a m i t e  and 
s c h e e l i t e ,  and g r a i n s  of  p y r i t e .  Some of  t h e  o u t c r o p s  show c o n s i d e r a b l e  
i r o n  ox ide .  

On t h e  e a s t  s i d e  of  t h e  canyon and a  few hundred f e e t  above 
P i n t o  Creek,  s h a l l o w  p i t s  o r  s h o r t  a d i t s  have opened s i x  v e i n s ,  a l l  
g e n e r a l l y  l e s s  t h a n  a  f o o t  wide. About 1/2 mi le  f a r t h e r  sou thwes t ,  on 
t h e  west  s i d e  of  t h e  canyon, a  s h o r t  t u n n e l  h a s  been d r i v e n  on a  
v e i n  2  t o  2-1/2 f e e t  wide. I t  shows r a t h e r  abundant wol f rami te  
i n  p l a c e s  a d j a c e n t  t o  t h e  w a l l s .  

During an examinat ion by t h e  Bureau of Mines i n  1942 an o u t c r o p  51 
i n c h e s  wide was sampled on t h e  Fr iend  i n  Need,c la im.  Twenty-five f e e t  
e a s t  on t h i s  o u t c r o p  t h e  v e i n  was on ly  1 4  i n c h e s  wide. See  f i g u r e  4  f o r  
sample l o c a t i o n s  and a s s a y s .  

O t h e r  Depos i t s  

Tungsten m i n e r a l s  occur  i n  t h e  upper d r a i n a g e  of  P i n t o  Creek a long  t h e  
boundary of P i n a l  and G i l a  Count ies .  One o f  t h e  occur rences  i s  d i s c u s s e d  i n  
a  p r e v i o u s  work.l/ Tungsten m i n e r a l s  a l s o  have been r e p o r t e d  4  m i l e s  n o r t h w e s t  

l/ Dale ,  V. B., Tungsten D e p o s i t s  of Yuma, Maricopa, P i n a l ,  and Graham 
Count ies ,  Ariz.: Bureau of  Mines Rept.  of  I n v e s t i g a t i o n s  5516, 1959, 
68 PP. 



of Louis Horrell's ranch. No ore has been produced from any of these 
minor occurrences. 

Mazatzal Mountains 

El Oso Group 

El Oso group of 17 unpatented lode claims is near the crest of the 

I ( 

Mazatzal Mountains in secs. 24 and 25, R. 9 E.,and sec. 30, R. 10 E., T. 5 N., 
unsurveyed, at an altitude of about 6,000 feet. The property is accessible 
from the Globe-Payson road. Continue 13.6 miles northerly from Roosevelt dam 
up Tonto Creek, then turn left, or northwesterly, on a mountain trail for 
11.5 miles to El Oso camp (fig. 5). The claims were not being worked when 
visited on July 22, 1958. The principal owner was Marvin Harrison of 
Fresno, Calif. 

FIGURE 5. - Location Mop, Mazatzal Tungsten District, Gila County, Ariz. 

The claims were located first in May 1941 by E. R., P. J;, and H. G. 
Harrison, and Bern Swensk, all of Payson. In 1942 a Reconstruction Finance 
Corporation loan of $20,000 was expended for exploration of the deposit. 
By July 1951, P. J. and H. G. Harrison were owners, and in 1957 Marvin 
Harrison became principal owner. 



The only record of production is that made by Olin Berry, a lessee, in 
1953 and 1954. A total of 24 units of tungsten trioxide was produced. Other 
production not recorded could have consisted of no more than a few tons of 
hand-sorted ore. Workings consist of an adit 235 feet long with about 200 
feet of crosscuts, several short adits and shallow shafts, opencuts and 
trenches (fig. 6). 

FIGURE 6. - Claim Mop, El Oso Group. 

~ i l s o a  examined this prospect in 1941. He states: 

Coarse-grained, pinkish-gray, pre-Cambrian granite is the 
predominant rock of this portion of the Mazatzal Range. In the 
vicinity of the tungsten deposits, it has been intruded by a north- 
eastward-trending belt of granite porphyry about a mile wide. 
This porphyry is characterized by coarse phenocrysts of pink feldspar 
within an aplitic, sugary groundmass of feldspar, quartz, and 
biotite. 

Both the granite and granite porphyry are cut by numerous 
steeply dipping to vertical fissures which may be grouped accord- 
ing to strike as follows: N. to S., N. 20° to 25O E., N. 45O E., 
and N. 65O W. At many places these fissures have been intruded 
by aplite or pegmatite dikes, the walls of which are marked by 
sericitic alteration and iron stain. Some of them are occupied by 
tungsten-bearing quartz veins. There is considerable suggestion that 
the deposits of tungsten are associated with intersections of the fissures. 

Work cited in footnote 5 (p. 7), pp. 30-31. 



Numerous smal l  q u a r t z  v e i n s  w i t h  minor  amounts of  t u n g s t e n  m i n e r a l s  
were found on s e v e r a l  of  t h e  c la ims .  I n  o n l y  a  few p l a c e s  were t h e  t u n g s t e n  
m i n e r a l s  s u f f i c i e n t l y  c o n c e n t r a t e d  t o  c o n s t i t u t e  o re .  The p r i n c i p a l  o r e  
s h o o t s  o c c u r  on E l  Oso and E l  Oso No. 4 c l a i m s ,  where t h e  major amount o f  
e x p l o r a t i o n  h a s  been done ( f i g s .  7 and 8 ) .  Small  c r y s t a l s  of w o l f r a m i t e ,  
u s u a l l y  coa ted  w i t h  s c h e e l i t e ,  a r e  s p o r a d i c a l l y  p r e s e n t  i n  q u a r t z  a s s o c i a t e d  
w i t h ,  and i n  some i n s t a n c e s  g r a d i n g  i n t o , p e g m a t i t e .  The q u a r t z  b o d i e s  a r e  
d i s c o n t i n u o u s  and range i n  width  from 6 i n c h e s  t o  o c c a s i o n a l l y  5  f e e t .  None 
shows a  s t r i k e  l e n g t h  g r e a t e r  t h a n  30  f e e t ,  and t h e  m a j o r i t y  i s  much s m a l l e r .  
T h e i r  v e r t i c a l  c o n t i n u i t y  i s  l i m i t e d  by s h a r p  t e r m i n a t i o n s  a g a i n s t  f l a t  
p o i n t s  w i t h i n  t h e  g r a n i t e .  I n  a d d i t i o n  t o  t h e  t u n g s t e n  m i n e r a l s ,  t h e  q u a r t z  
c o n t a i n s  c o n s i d e r a b l e  p y r i t e  and minor amounts of  molybdeni te .  

F i g u r e s  7, 8, 9 ,  and 10 a r e  a s s a y  maps made i n  t h e  c o u r s e  of  an  
examinat ion by t h e  Bureau o f  Mines i n  1943. 

Mazatzal  Group ( J o l e n e  o r  C l i n e  ~ r o u p l  

The Mazatzal  group ( J o l e n e  o r  C l i n e )  of  11 unpa ten ted  l o d e  c l a i m s  i s  i n  
sec.  13, R. 9  E. and sec .  18, R. 1 0  E., T. 5 N., unsurveyed,  i n  t h e  upper 
d r a i n a g e  of  C l i n e  Creek a t  an a l t i t u d e  of  abou t  5 ,500 f e e t .  A road h a s  been 
c o n s t r u c t e d  from E l  Oso t r a i l  t o  t h e  c l a i m s ,  2 m i l e s  n o r t h  from E l  Oso camp 
( f i g .  5 ) .  The p r o p e r t y  was i d l e  i n  J u l y  1958. I t s  p r e s e n t  owners a r e  
Mrs. E l l a  Lee Owens of  Payson,  Ariz . ,  and Marvin H a r r i s o n  of Fresno,  C a l i f .  

The J o l e n e  group of  f i v e  u n p a t e n t e d  c l a i m s  was l o c a t e d  f i r s t  i n  1938 by 
J o e  H. and John H. C l i n e .  T h i s  group was surveyed and sampled i n  J u l y  
1943 by t h e  Bureau of  Mines, and a  r e p o r t  was w r i t t e n  from which t h e  fo l lowing  
e x c e r p t  was t aken :  

The J o l e n e  Group: T h i s  group,  s i t u a t e d  2 miles n o r t h  of  
E l  Oso camp, was surveyed and sampled. Large  p i e c e s  of  wol- 
f r a m i t e  occur  s p a r i n g l y  i n  t h e  v e i n .  About one t o n  of t h i s  
h igh-grade o r e  i s  p i l e d  on t h e  dump. T h i s  had been s o r t e d  from 
about  390 t o n s  of rock mined. Assay r e t u r n s  of  c u t  samples of  
t h e  v e i n  a r e  v e r y  low g r a d e .  

F i g u r e  11 i s  a  map showing t h e  su rvey ing  and sampling done under  t h e  
above examinat ion.  

Records i n d i c a t e  t h a t  t h e  C l i n e s  h e l d  t h e  c la ims  u n t i l  1953 when 
Paul  J. H a r r i s o n  and Ke i th  Owens r e l o c a t e d  11 c l a i m s  under  t h e  names of 
Mazatzal ,  M i d ~ a y  Tungsten,  and Apache C h i e f .  The on ly  known produc t ion  
from t h e  p r o p e r t y  h a s  been s m a l l  l o t s  sh ipped  f o r  m e t a l l u r g i c a l  t e s t i n g  
purposes.  Two u n i t s  of t u n g s t e n  t i o x i d e  were s o l d  i n  1954 by Kei th  Owens. 
Workings c o n s i s t  of a  v e r t i c a l  s h a f t  abou t  75 f e e t  deep ( i n a c c e s s i b l e  a t  
t h e  t ime  of  t h e  w r i t e r ' s  v i s i t ) ,  an i n c l i n e d  s h a f t  20 f e e t  deep,  and s e v e r a l  
shal low opencu t s  and t r e n c h e s .  





FIGURE 8. - Assoy Map, El  0x1 NO. 4 Tungsten. 



FIGURE 9. - Tunnel, El Oso Tungsten. 
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FIGURE 10. - Tunnel-Stadia Survey, El Oso No. 7 Tungsten Claim. 



FIGURE 11. - Tronsit-Stadia Survey, Jolene Tungsten, 
Gila County, A r i z  

~ i l s o d  aptly describes the occurrence as follows: 

Here, coarse-grained, pinkish-gray granite has been 
invaded by aplite and pegmatite. Associated more or less 
closely with the pegmatite are four quartz veins a few tens of 
feet apart, which strike N. 20° to 25O E. and dip almost verti- 
cally. As exposed, they range from a few inches to more than 
2 feet in width. The 20-foot shaft was sunk on an 8-inch vein 
of coarsely crystalline grayish-white quartz which contains 
scattered particles of wolframite, scheelite, and pyrite. Its 
drift cuts through about 7 feet of sericitized pegmatite which 
contains abundant vein quartz and local areas of disseminated 
scheelite, fairly abundant pyrite, and some fluorite. - 

Other Deposits 

Other tungsten deposits exist in the Mazatzal range. They are all 
small. sooradic deoosits similar to those discussed. There have been - , , 
at least two locations on Four Peaks, about 5 miles south of the El Oso 
qroup. No recorded production has been made from any of these deposits. 
9/Wilson. E. D., Tunqsten Deposits of Arizona: Arizona Bureau of Mines 



S p r i n g  Creek 

Rose Tunqsten Group 

The Rose Tungsten group of f i v e  unpa ten ted  l o d e  c la ims  i s  i n  sec .  13, 
T. 8 N. ,  R. 1 2  E., unsurveyed, i n  t h e  upper  d r a i n a g e  a r e a  of S p r i n g  Creek 
i n  t h e  n o r t h e r n  p a r t  of t h e  S i e r r a  Ancha a t  an a l t i t u d e  o f  abou t  4,800 f e e t .  
The p r o p e r t y  i s  a c c e s s i b l e  from t h e  Globe-Young highway a s  fol lows:  Drive  
8 .4  m i l e s  southward from t h e  Val ley  S t o r e  a t  Young on t h e  Globe r o a d ,  and 
t h e n  7.4 m i l e s  westtward on a  t r u c k  t r a i l  t o  t h e  J i m  Sam Haught ranch .  A 
winding t r u c k  t r a i l  from t h e  Haught ranch ends a t  t h e  lower a d i t  on t h e  
p r o p e r t y  ( a  d i s t a n c e  of 4.4 miles, f i g .  12) .  The p r o p e r t y  was i d l e  i n  
J u l y  1958. I t s  p r e s e n t  owner i s  Samuel A .  Haught, owner of t h e  J i m  Sam 
Haught ranch.  

These c la ims  ,were l o c a t e d  i n  1937 by Robert  0 'Quinn  and were subse- 
q u e n t l y  s o l d  t o  J e r r y  Binkley.  Haught, t h e  p r e s e n t  owner, purchased t h e  
c l a i m s  th rough  B i n k l e y ' s  a t t o r n e y  s e v e r a l  y e a r s  ago. 

The p roduc t ion  r e c o r d  i s  incomplete .  O'Quinn, B ink ley ,  and o t h e r s  
produced a  few l o t s  o f  t u n g s t e n  c o n c e n t r a t e s  wi th  a  smal l  g r a v i t y  p l a n t .  
The l a s t  p r o d u c t i o n  was by Sam 3aught ,  who t rucked  3 t o n s  of hand-sor ted 
o r e  t o  t h e  S t e t l e r  m i l l  a t  Q u a r t z s i t e ,  Ar iz .  T h i s  o r e  y i e l d e d  260 pounds 
o f  c o n c e n t r a t e s ;  W03 c o n t e n t  i s  unknown, b u t  it was r e p o r t e d l y  h igh .  

Workings on t h e  p roper ty  c o n s i s t  of a  lower a d i t  165 f e e t  long d r i v e n  
on t h e  west  v e i n  with a  20-foot  c r o s s c u t  t o  t h e  e a s t  v e i n ,  and approx i -  
mate ly  20 f e e t  of d r i f t i n g  on t h i s  v e i n ;  an upper  a d i t ,  about  40 v e r t i c a l  
f e e t  above t h e  lower a d i t ,  d r i v e n  70 f e e t  on t h e  e a s t  v e i n  wi th  a  20-foot  
c r o s s c u t  t o  t h e  west v e i n  and 80 f e e t  o f  d r i f t i n g  on t h e  west v e i n ;  a  25- 
f o o t  a d i t  abou t  50 f e e t  e a s t  of t h e  upper  a d i t ;  and a  30-foot  a d i t  a c r o s s  
t h e  canyon e a s t e r l y  from t h e  o t h e r  workings. 

Wilson$/ examined t h e  p r o p e r t y  i n  1941. He s t a t e s :  

A t  t h e  mine, a  nor theast ,#ard-f lowing t r i b u t a r y  of S p r i n g  
Creek h a s  carved a  canyon about  300 f e e t  deep through f l a t -  
l y i n g  q u a r t z i t e ,  s h a l e ,  and conglomerate of t h e  pre-Cambrian 
Apache s e r i e s ,  down i n t o  o l d e r  t i l t e d  rocks .  These o l d e r  r o c k s  
h e r e  c o n s i s t  of l amina ted ,  somewhat s c h i s t o s e ,  r ipple-marked 
beds ,  i n  p l a c e s  c h l o r i t i z e d  and impregnated wi th  s p e c u l a r i t e .  
They s t r i k e  northwestivard, d i p  about  450 W., and have been 
i n t r u d e d  by nor theas tward- t rend ing  s i l l - l i k e  bod ies  of f i n e -  
g r a i n e d  dark-gray t o  black rock a s  much a s  300 f e e t  wide. Micro- 
s c o p i c a l l y ,  t h i s  dark-colored rock i s  seen  t o  be a  d i o r i t e  porphyry 
t h a t  h a s  undergone c o n s i d e r a b l e  s i l i c i f i c a t i o n .  

C u t t i n g  t h e  dark-gray i n t r u s i v e  on t h e  west s i d e  of t h e  
canyon a r e  two p a r a l l e l  q u a r t z  v e i n s ,  17 f e e t  a p a r t ,  t h a t  s t r i k e  
northwestward and d i p  800 t o  850 SW. When seen i n  May 1941, 

Work c i t e d  i n  f o o t n o t e  9, pp. 27-28. 



they had been opened by surface cuts, by a lower adit, and by 
two adits some 50 feet higher up the slope; these adits are each 
more than 40 feet long. As thus exposed, the veins average about 
8 inches in width within the dark-gray rock but are not traceable 
beyond its borders. Their filling consists of coarse-grained, 
shiny, grayish-white quartz with minor calcite and scattered 
masses of tourmaline, hematite, wolframite, and sparse scheelite. 
A few small specks of copper stain are apparent in places. The 
wolframite tends to form fairly coarse particles, oommonly up to 
an inch in diameter, surrounded by thin crusts of scheelite. 
The vein walls show alteration to coarse sericite. 

Some 100 feet farther north, a short adit has been driven on 
a similar parallel vein, which appears to contain more abundant 
tourmaline. 

Since Wilson's examination, 
TO H ~ D ~ ~  workings have been developed to 

the extent previously described. 
The ore extends to the extremities 
of all workings. The crosscuts 
between the two main veins dis- 
close a mineralized area in the 
altered diorite between the 
veins. Scheelite is sparsely 
scattered in knife-blade 

T o  N T O  
fractures and as isolated 
crystals to one-quarter inch in 
size throughout the crosscut 
between the two veins in the 

N A T I O N A L  lower a d i t .  Small amounts of 
wolframite are scattered through 

~ ~ ~ ~ ~ b ~ ~ h  peak the diorite. 

Globe-Miami Vicinity 

TO Globe rlo 
SOH R ~ v . ~  aridpe Two deposits of tungsten 

o a p  
mineralization have been reported 

sCOll in milss 
in the vicinity of Globe-Miami. 
Following is an excerpt from a 

FIGURE 12. - Location Map, .Rose Tungsten previous publication.u 
Deposit, Gilo County, Ar iz  

Stolzite containing about 9 percent Moog occurs near Miami, 
Gila County, Arizona. This tungsten-bearing mineral, which is 
considered to be an intermediate member of the isomorphous wulfenite- 
stolzite series, was noted by Faick and J. A. MacKallor (geologist, 
U.S. Geological Survey) in a prospect that was examined on behalf 

Faick, J. N., and Hildebrand, F, A., An Occurrence of Molybdenian 
Stolzite in Arizona: Am. Mineral., vol. 43, 1958, pp. 156-159. 



of the Defense Minerals Exploration Administration in November 1951. 
This prospect is situated low on the east slope of Day Peaks in the 
Lost Gulch area of the Inspiration quadrangle, and is about 1-3/4 
miles southwest of the Copper Cities open-pit mine. The locality is 
in the Globe-Miami district, the geology of which has been described 
by Ransome (1903, 1904, 1919) and Peterson (1954). 

The prospect in which the molybdenian stolzite was found 
consists of an adit about 100 feet long in a mineralized zone along 
a nearly vertical, easterly trending fault that cuts diabasic rocks. 
The principal constituents in the zone are altered host rock, 
limonite, and minor amounts of quartz. Scheelite, which was iden- 
tified by its pale-bluish fluorescence under an ultraviolet light, 
was observed in the altered zone as a few isolated grains and as a 
single small pod about one inch wide and 4 inches long. The molyb- 
denian stolzite occurs in cavities in quartz and disseminated in 
limonite. The thin, tabular imperfectly formed white, lemon-yellow 
and orange crystals of the stolzite are megascopically indistinguishable 
from wulfenite. 

Small amounts of scheelite occur elsel~here in the immediate vicinity 
of this prospect, but no work has been done solely for scheelite, nor has 
there been any tungsten production from this area. 

Production f tungsten concentrates from Powers Gulch near Globe was 
noted in 1915. d 

Yavapai County 

The first mention of production of tungsten ores from Yavapai unty is 
made in the 1917 edition of Mineral Resources of the United States @ 
Wolframite ores were hand-picked and shipped from the Eureka district (Black 
Pearl mine) by Connors, Wood, and Lawler. J. D. Gardner mined a small quantity 
of wolframite ore from the Humbug District (Great Cross Cut claims), and a 
little wolframite was recovered from the old Tip Top dump. A story persists 
today of nearly pure wolframite float being found in the Humming Bird basin, 
a few miles north of the Tip Top mine. According to the story, Jeff Martin 
and an Indian sheepherder found and sold $15,000 worth of wolframite float. 
Probably the first milling of tungsten ores was conducted at the Tip Top 
mine dump. 

Tungsten deposits are distributed throughout southern Yavapai County. 
Scheelite is the prevailing mineral in all localities except the Eureka 
district. The scheelite occurs principally in schist and gneiss and is 
associated with quartz, epidote, garnet, and tourmaline. The wolframite 
ores are principally in granitic rocks. Distribution of the tungsten 
minerals within a deposit is very sporadic, and the ore gensrally occurs 
in small pockets and lenses which usually are related to structure. An 
interesting feature of the tungsten deposits in the southern part of the 

Hess, Frank L., Tungsten: Mineral Resources of the United States, pt. 1, 
Metals, Geol. Survey, 1917, p. 825 and 937. 



Bradshaw Mountains i s  t h e  p resence  o f  da rk-co lored ,  s l i g h t l y  t o  h i g h l y  
magnet ic ,  hornblende s c h i s t  format ions .  T h i s  f e a t u r e  was n o t  r ecognized  
u n t i l  i n v e s t i g a t i o n  of d e p o s i t s  i n  Yavapai County was n e a r l y  complete.  
Where observed,  t h e  magnet ic  s c h i s t  was from a  few t e n s  of f e e t  t o  a  few 
hundred f e e t  d i s t a n t  from t h e  s c h e e l i t e  occur rence .  

A l t i t u d e s  of t h e  v a r i o u s  d e p o s i t s  range from 3,000 t o  5 ,700 f e e t .  
Some of t h e  d e p o s i t s  a r e  on t h e  cac tus - s tudded  d e s e r t ,  and o t h e r s  a r e  i n  
p i n e  t imber .  Road c o n d i t i o n s  t o  t h e  v a r i o u s  p r o p e r t i e s  v a r y  widely.  

Accurate  p roduc t ion  r e c o r d s  f o r  t h e  coun ty  a r e  not  a v a i l a b l e .  Following 
i s  t u n g s t e n  p roduc t ion  from t h e  Yavapai County from 1952 through 1956: 

Year: WO3 produced, u n i t s  
1952-----1,299 
1953-----2,468 
1954-----2,481 
1955-----4,891 
1956-----3,991 

I t  i s  suggested by t h e  a u t h o r  t h a t  t o t a l  p roduc t ion  i s  probably  18,500 
u n i t s  of WO3, produced from 1916 th rough  1956. 

I n  Yavapai County approximate r e s e r v e s  of t u n g s t e n  o r e  a r e  a s  fol lows:  

Kind Tons W03 p e r c e n t  

Bradshaw Mountains 

White P e a r l  P r o s p e c t  

The White P e a r l  unpa ten ted  lode  c la im i s  i n  t h e  N@ sec .  32, T. 13 N., 
R. 2  W.,on t h e  wes t  s i d e  of I n d i a n  Creek n e a r  i t s  j u n c t i o n  wi th  Hassayampa 
Creek i n  t h e  P r e s c o t t  N a t i o n a l  F o r e s t .  The a l t i t u d e  i s  abou t  5 ,500 f e e t .  
To reach  t h e  p r o p e r t y  by road t r a v e l  6  m i l e s  s o u t h  of P r e s c o t t  on U.S. 
Highway No. 89 t o  t h e  Groom Creek c u t o f f ,  t h e n  2.2 miles s o u t h e a s t e r l y  down 
I n d i a n  Creek t o  t h e  Ora Flame road.  Follow t h e  Ora Flame road w e s t e r l y  
0.2 m i l e  t o  a  t r a i l  t h a t  e x t e n d s  n o r t h w e s t e r l y  up a  t r i b u t a r y  t o  I n d i a n  
Creek; t h e n  t r a v e l  0.3 mi le  t o  a  dim t r a i l  t h a t  b ranches  w e s t e r l y  and 0 .2  m i l e  
t o  t h e  lower workings on t h e  White P e a r l  No. 2  c l a i m  ( f i g .  1 3 ) .  The p r o p e r t y  
was v i s i t e d  on August 8, 1958, a t  which t ime no work was i n  p r o g r e s s  and no 
mining equipment was on t h e  c la im.  

The c la im i s  probab ly  a  p a r t  of t h e  o l d  S i l v e r  D o l l a r  group of tung-  
sten c la ims  owned i n  1943 by A .  R. Roche and W. R. F i t z g e r a l d .  So f a r  a s  i s  
known no p roduc t ion  r e s u l t e d  from t h a t  ownership. On J u l y  1, 1953, Louie 
Berber ich  l o c a t e d  one c la im;  he  l e a s e d  t h e  p r o p e r t y  t o  J o e  Ward i n  September 



1955; Ward produced 1 u n i t  of  t u n g s t e n  t r i o x i d e  i n  1956, which i s  t h e  on ly  
recorded  p roduc t ion .  C h a r l i e  Thompson purchased t h e  c l a i m  i n  September 1956. 
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FIGURE 13. - Location Map, Tungsten Deposits, Bradshaw 
Mountains, Yavapai County, Ariz. 

Workings on t h e  
p r o p e r t y  c o n s i s t  of  
t h r e e  opencu t s ,  a l l  
showing a t  l e a s t  
10-foot  f a c e s .  

A q u a r t z  v e i n  
s t r i k e s  N .  10°E., d i p s  
67O SE., and i s  i n  
Bradshaw g r a n i t e  n e a r  
i t s  c o n t a c t  wi th  
Yavapai s c h i s t ,  a  few 
hundred f e e t  t o  t h e  
sou th .  The q u a r t z  
c o n t a i n s  s p a r s e  p y r i t e ,  
s p h a l e r i t e ,  and s c h e e l i t e ,  
wi th  a  few n e e d l e l i k e  
c r y s t a l s  o f  b i s m u t h i n i t e  
o r  v a n a d i n i t e .  F r a c t u r e s  
i n  t h e  q u a r t z  a r e  coa ted  
w i t h  l i m o n i t e  s t a i n .  
The s c h e e l i t e  i s  w h i t e  
and f l u o r e s c e s  b l u e  
under  u l t r a v i o l e t  
l i g h t .  I t  o c c u r s  a s  
g r a i n s  up t o  one-hal f  
i n c h  i n  s i z e  and i n  
seams abou t  one-s ix-  
t e e n t h  i n c h  wide. I t  i s  
s p a r s e l y  and s p o r a d i c a l l y  
d i s semina ted  i n  t h e  
q u a r t z  and i n  p l a c e s  
appears  t o  be concen- 
t r a t e d  a long  t h e  hanging 
w a l l  of t h e  v e i n .  
S c h e e l i t e - b e a r i n g  q u a r t z  
f l o a t  can be t r a c e d  t o  
t h e  t o o  of  a  r i d a e  
abou t  500 f e e t  s o u t h  

of t h e  lower workings. D i f f e r e n c e  i n  e l e v a t i o n  from t h e  t o p  of t h e  r i d g e  t o  
t h e  lower  workings i s  a b o u t  200 f e e t .  

Evelyn-Cordel la  Group 

The Evelyn-Cordella g roup  of s i x  unpa ten ted  l o d e  c la ims  i s  i n  approximate 
s e c .  10,  T. 1 2  N.,  R. 2 W . ,  unsurveyed.  To r e a c h  t h e  p r o p e r t y  by road t r a v e l  
19 .6  m i l e s  w e s t e r l y  from Mayer t o  t h e  Dunkirk-Golden Eag le  branch road  from 
t h e  S e n a t o r  highway and t h e n  0 .3  mi le  s o u t h w e s t e r l y  t o  t h e  j u n c t i o n  of  t h e  



Dunkirk and Golden Eagle roads; keep left and continue 2.6 miles to the 
workings on Evelyn-Cordella claim No. 2 (fig. 13). David M. Allen of Pres- 
cott and J. A. Phillips located the claims in August 1954. Original locations 
were on gold showings. Workings consist of a shaft 15 feet deep and several 
small opencuts and shallow pits. There has been no tungsten production. 

Very small grains of very sparse scheelite occur along knife-blade 
fracture through narrow quartz veins in gneissic Bradshaw granite. The 
10-inch vein on Evelyn-Cordella No. 2 strikes N. 650 E. and is essentially 
vertical. The quartz is iron stained and contains cubic cavities. The 
scheelite is associated with muscovite and chlorite along the fractures. 

Lucky Bud Prospect 

The Lucky Bud prospect is in approximate sec. 36, T. 12 N., R. 2 W., 
unsurveyed, on the east side of Crooks Canyon at an altitude of about 
5,700 feet. From Palace Station on the Senator highway continue 2.4 miles 
southerly down Crooks Canyon, turn sharply left across the canyon, and drive 
0.2 mile further to a millsite. The Lucky Bud workings are 0.6 mile southerly 
from the millsite and about 350 feet above the bottom of Crooks Canyon (fig. 
13). David S. Jones and Paul Stone located the claim in November 1954. 
Apparently no location work was done, because on May 4, 1955;the claim was 
relocated by David S. Jones. When the property was examined in August 1958, 
no work was in progress, and all machinery and equipment had been removed. 
No production has been recorded to date. 

The workings consist of an inaccessible shaft probably 30 feet deep, 
an opencut 20 feet long by 4 feet wide by 6 feet deep, and several other 
smaller cuts and trenches. Apparently a small test plant had been set up 
in Crooks Canyon, but its components are not known. 

White scheelite is found along a fracture between an inclusion of dark 
micaceous schist and decomposed Bradshaw granite. The fracture strikes 
N. 50° E. and is essentially vertical. The scheelite ranges in size from 
minute parti~les to 1-inch grains. Deposits are also in stringers as much 
as three-sixteenths of an inch wide. The scheelite is extremely sporadic 
and locally concentrated, and seems to be confined to a width of about 6 
inches. It is associated with quartz, tourmaline, epidote, and iron oxides. 
The area is covered with detritus and heavy oak brush. Float was found a 
few hundred feet north of the opencut where the scheelite ore appears. 

Mammoth Prospect 

The Mammoth prospect is in approximate sec. 20, T. 11 N., R. 1 W., 
unsurveyed. The claim lies in a southwestward-draining tributary about 
midway between Walnut Spring and Barrel Spring, both of which are shown 
on the Geological Survey topographical map of the Mt. Union, Ariz.,quadrangle. 
From the junction of the Prescott-Mayer road at Goodwin, drive south on the 
Crown King road for 6.7 miles (fig. 13). A southwestward-trending trail 
leaves the road from a sharp ridge where the road makes a hairpin curve 
from west to southeast. The trail ends at the Mammoth workings on the 
northwest side of a canyon about 0.3 mile from the road. 



The p r o p e r t y  f i r s t  was l o c a t e d  a s  t h e  Mammoth c l a i m  abou t  1953 by 
Woodrow C a r p e n t e r .  I t  s u b s e q u e n t l y  was l e a s e d  t o  R. F a i r c h i l d  and f i n a l l y  
purchased by him. A few t o n s  of o r e  was packed from t h e  c l a i m  i n  1956, b u t  
t h e  p r o d u c t i o n  i s  n o t  known. No equipment was on t h e  p r o p e r t y ,  and 
no work was i n  o p e r a t i o n  when it was examined i n  August 1958. 

The workings c o n s i s t  of  two opencu t s ,  25 f e e t  long  by 6 f e e t  wide by 
6 f e e t  deep,  and 20 f e e t  long  by 4 f e e t  wide by 6 f e e t  deep,  r e s p e c t i v e l y .  

The s c h e e l i t e  oc-currence h e r e  i s  s i m i l a r  t o  t h a t  on t h e  Lucky S t a r  
c l a i m  on P i n e  Creek abou t  1.5 m i l e s  t o  t h e  sou th .  A narrow quartz-tourma- 
l i n e  v e i n  c a r r i e s  s p a r s e ,  s p o r a d i c  s c h e e l i t e  g r a i n s  w i t h  smal l ,  l o c a l i z e d  
c o n c e n t r a t i o n s .  The v e i n  s t r i k e s  N. 5 O  E . ,  d i p s  70° W . ,  and i s  i n  Yavapai 
s c h i s t .  A smal l  p a r a l l e l  f a u l t ,  p robab ly  p o s t o r e ,  shows on t h e  west  s i d e  
of t h e  l a r g e r  c u t .  More e p i d o t e  i s  p r e s e n t  h e r e  t h a n  a t  t h e  Luck S t a r  
occur rence .  

Lucky S t a r  Claim 

The Lucky S t a r  u n p a t e n t e d  l o d e  c l a i m  i s  i n  approximate  sec .  32,  T. 11 N., 
R. 1 W.,  unsurveyed,  i n  t h e  Bradshaw Mountains between Goodwin and Crown 
King. The c l a i m  l i e s  on t h e  s o u t h  s i d e  of P i n e  Creek abou t  one- four th  m i l e  
downstream from t h e  Crown King road c r o s s i n g .  From t h e  j u n c t i o n  of  t h e  
Prescot t -Mayer  road a t  Goodwin, t r a v e l  s o u t h  on t h e  Crown King road f o r  9 .4  
m i l e s  t o  P i n e  Creek,  t h e n  0 .2  mi le  downstream t o  t h e  end of a t r u c k  t r a i l  
( f i g .  1 3 ) .  The workings a r e  abou t  100 y a r d s  downstream from t h e  end of t h e  
r o a d ,  on t h e  s o u t h  s i d e  o f  t h e  c r e e k  abou t  100 f e e t  above i t s  bottom a t  an  
a l t i t u d e  of 5 ,500 f e e t .  

T h i s  c l a i m  was l o c a t e d  on October  7 ,  1952,  by C l i f f o r d  L. E l l s w o r t h  
and Woodrow Carpen te r .  When t h e  c l a i m  was v i s i t e d  i n  August 1958, no work 
was i n  p r o g r e s s ,  n o r  was t h e r e  any mining equipment on t h e  p r o p e r t y .  The 
o n l y  p r o d u c t i o n  i s  7 t o n s  of  o r e  c o n t a i n i n g  3 .7  p e r c e n t  WOg from which 15 
u n i t s  were s o l d  i n  1953. Workings c o n s i s t  o f  t h r e e  opencu t s ,  two of  which 
a r e  caved p o r t a l s  t o  unknown underground workings.  

A t  t h i s  p r o s p e c t  s c h e e l i t e  o c c u r s  i n  a q u a r t z - t o u r m a l i n e  v e i n  w i t h  
some e p i d o t e  i n  a s o f t ,  brown Yavapai s c h i s t .  The v e i n  s t r i k e s  N. 20° E. 
and d i p s  82O NW. The s c h e e l i t e  i s  i n  s p a r s e ,  s p o r a d i c  g r a i n s  r ang ing  from 
minute  p a r t i c l e s  t o  1 i n c h  i n  s i z e ,  and i n  s h o r t ,  d i s c o n t i n u o u s  s t r i n g e r s  u p  
t o  one-e igh th  i n c h  wide. Vein w i d t h s  range from 3 i n c h e s  t o  3 f e e t .  The 
d e p o s i t  can  be  t r a c e d  d i s c o n t i n u o u s l y  f o r  a d i s t a n c e  of  abou t  400 f e e t .  

The Yavapai s c h i s t  c o n t a c t s  Bradshaw g r a n i t e  approx imate ly  100 y a r d s  
w e s t  o f  t h e  workings. 

What-A-Pal P r o s p e c t  

The What-A-Pal unpa ten ted  l o d e  c la im i s  i n  s e c .  34,  T. 11 N . ,  R. 1 E., 
i n  t h e  Bradshaw Mountains n e a r  t h e  o l d  DeSoto copper  mine a t  an a l t i t u d e  of 
a b o u t  4,000 f e e t .  The c l a i m  i s  1.5 m i l e s  wes t  of  C l e a t o r  on t h e  Crown King 



road ,  then  n o r t h w e s t e r l y  on a  b u l l d o z e r  t r a i l  f o r  1.1 m i l e s  i n  f i g u r e  13. The 
workings a r e  n o r t h  o f  t h e  r o a d  abou t  500 f e e t ,  a c r o s s  a  canyon and 100 f e e t  
above i t s  bottom. They c o n s i s t  of t h r e e  opencu ts ,  one 30 f e e t  long  w i t h  a  15- 
f o o t  f a c e ,  one 15 f e e t  long  wi th  a 10-foot  f a c e ,  and one 8 f e e t  long  by 6 f e e t  
deep, wi th  w i d t h s  rang ing  from 4 t o  8 f e e t .  

Benjamin P. S c o t t ,  Bumblebee, Ar iz . ,  l o c a t e d  t h e  c la im on January  15 ,  
1953, and r e t a i n s  p o s s e s s i o n  today.  According t o  him an es t imated  t o n  of o r e  
h a s  been t a k e n  from t h e  p r o s p e c t  wi th  an e s t i m a t e d  g rade  of 20 p e r c e n t  W03. 
When t h e  p r o s p e c t  was v i s i t e d  i n  August 1958 no work was being done, n o r  was 
t h e r e  any mining equipment on t h e  c la im.  

S c h e e l i t e  d e p o s i t s  a r e  s c a t t e r e d  a long  t h e  s o u t h e a s t  s i d e  o f  a  minera l i zed  
zone about  3 m i l e s  long and 1 mi le  wide. A series o f  roughly  p a r a l l e l ,  narrow 
q u a r t z  s t r i n g e r s  i n  Yavapai s c h i s t  c o n t a i n s  smal l ,  s p a r s e ,  v e r y  s p o r a d i c  and 
i r r e g u l a r  masses of s c h e e l i t e  o r e ,  g e n e r a l l y  v e r y  low grade .  

On t h e  What-A-Pal c la im,  s c h e e l i t e  i s  p r e s e n t  i n  a  q u a r t z  v e i n  from 6  
i n c h e s  t o  1 f o o t  wide which s t r i k e s  N.  150 E. and d i p s  520 NW. The s c h e e l i t e  
i s  milky w h i t e  and f l u o r e s c e s  b lue  under  u l t r a v i o l e t  l i g h t .  I t  a p p e a r s  a s  
i r r e g u l a r  g r a i n s  from minute  p a r t i c l e s  t o  2  i n c h e s  i n  s i z e  and i n  d i s c o n t i n u o u s ,  
i r r e g u l a r  s t r i n g e r s  from p a p e r - t h i n  t o  2  i n c h e s  wide. The q u a r t z  a l s o  c a r r i e s  
abundant tourmal ine  and some i r o n  o x i d e s ,  and some f r a c t u r e s  a r e  f i l l e d  wi th  
c a l i c h e .  The e n r i c h e d  zone seems t o  be abou t  20 o r  25 f e e t  long .  The s u r f a c e  
i s  covered wi th  d e t r i t a l  m a t e r i a l ,  and t h e  workings a r e  caved, b u t  s c h e e l i t e  
f l o a t  can be t r a c e d  along t h e  s t r i k e  of t h e  v e i n  f o r  abou t  200 f e e t .  

The Yavapai s c h i s t  around t h e  workings i s  dark  g reen  and c o n t a i n s  abundant 
hornblende.  S t r i n g e r s  o f  c r y s t a l l i n e  c a l c i t e  a l s o  were observed i n  t h e  a rea .  

North S t a r  and Money Maker Group 

The North S t a r  and Money Maker group of seven unpa ten ted  c la ims  i s  i n  
s e c s .  5  and 6 ,  T. 10 N . ,  R. 1 E., a long  t r i b u t a r i e s  t o  Crazy Bas in  Creek a t  
an a l t i t u d e  of 4,700 f e e t .  The p r o p e r t y  i s  4.6 m i l e s  by road west  o f  C l e a t o r  
t o  Huff Canyon, t h e n  abou t  0.75 m i l e  up t h e  canyon by t r a i l  t o  t h e  d i scovery  

h o l e  on Moneymaker No. 1 c la im.  ( S e e  f i g .  13. )  The o t h e r  s i x  c l a i m s  extend 
about  N. 40° E. from t h e  Money Maker. 

The c la ims  were l o c a t e d  from January t o  March 1953 by Ben S c o t t  of 
Bumblebee and Mrs. R .  P. McLeod of Mayer. Workings c o n s i s t  of a  few 
sha l low p i t s  and opencuts .  T h i r t e e n  u n i t s  of t u n g s t e n  t r i o x i d e  have been 
produced from t h e s e  c la ims  and from t h e  What-A-Pal c la im about  2.5 m i l e s  
t o  t h e  n o r t h e a s t .  A l l  t h e  o r e  from t h e  North S t a r  and Money Maker groups  
came from t h e  s u r f a c e  and was packed t o  t h e  road by men. 

The Money Maker c la im i s  near  t h e  southwest  end of a wide minera l i zed  
zone which s t r i k e s  about  N .  400 E. f o r  a  d i s t a n c e  o f  3  o r  4 m i l e s .  Sporad ic  
s c h e e l i t e  m i n e r a l s  a r e  found over  an a r e a  about  1 mi le  wide. The r e g i o n a l  ~. 



S c h e e l i t e  i s  p r e s e n t  i n  t h r e e  d i s t i n c t  t y p e s  of rock i n  t h i s  a rea .  A t  t h e  
l o c a t i o n  h o l e  on t h e  Money Maker No. 1 c l a i m  i n  t h e  bottom of Huff Canyon 
it o c c u r s  i n  s i l i c i f i e d  s c h i s t  which c o n t a i n s  much e p i d o t e  wi th  some 
c h l o r i t e ,  hornblende,  n e e d l e l i k e  c r y s t a l s  of b lack  tourmal ine ,  and q u a r t z  
s t r i n g e r s  w i t h  a  maximum width  of 1 inch.  T h i s  fo rmat ion  i s  a b o u t  125 f e e t  
wide. The a r e a  i s  covered wi th  d e t r i t a l  m a t e r i a l ,  and t h e  s i l i c i f i e d ,  
e p i d o t i z e d  s c h i s t  can be  seen o n l y  i n  t h e  canyon. Very s p a r s e  and s p o r a d i c  
s m a l l  g r a i n s  of s c h e e l i t e  a r e  n e a r  t h e  c e n t e r  of t h e  format ion.  A t  t h e  
l o c a t i o n  h o l e  t h e r e  i s  a  f r a c t u r e  about  4  f e e t  wide which c o n t a i n s  much 
q u a r t z ,  some muscovite,  and c o n s i d e r a b l e  i r o n  oxides .  No ev idence  o f  
f a u l t i n g  could be seen.  There  i s  a  3-foot  pegmat i t e  d i k e  abou t  225 f e e t  
down t h e  canyon from t h e  l o c a t i o n  ho le .  

From t h e  l o c a t i o n  h o l e  on Money Maker N?.  1 northward f o r  s e v e r a l  
m i l e s  t o  about  1 m i l e  n o r t h e a s t  of t h e  6CC l e v e l  DeSoto mine a d i t ,  
numerous d i s c o n t i n u o u s  q u a r t z  v e i n s  t r e n d  N. 4C0 t o  45O E.  f o r  most of 
t h e  e n t i r e  d i s t a n c e .  They range  i n  width from a  f r a c t i o n  of an inch  t o  
5 f e e t .  Very s m a l l ,  very s p a r s e  and s p o r a d i c  pocke t s  of s c h e e l i t e  o r e  occur  
th roughout  t h e s e  q u a r t z  v e i n s .  I n  a d d i t i o n  t o  s c h e e l i t e  t h e  q u a r t z  c o n t a i n s  
b l a c k  tourmal ine  and smal l  amounts of f e l d s p a r .  

About 1 mile  e a s t  o f  t h e  DeSoto a d i t  a few s c a t t e r e d  g r a i n s  of s c h e e l i t e  
were observed i n  a  pegmat i te  d i k e  c o n s i s t i n g  of q u a r t z ,  f e l d s p a r ,  and mus- 
c o v i t e .  Some s t e p  f a u l t i n g  was observed i n  t h e  a r e a .  

H. S. Tunqsten Claims 

The H. S. Tungsten group of s i x  p a t e n t e d  c l a i m s  i s  i n  s e c .  25, T. 10  N . ,  
R. 1 E . , in  Black Canyon a  s h o r t  d i s t a n c e  below t h e  j u n c t i o n  of Poland and 
Turkey Creeks.  The a l t i t u d e  i s  about  3,000 f e e t .  Road d i r e c t i o n s  a r e  
s imple :  t r a v e l  4.6 m i l e s  s o u t h e a s t  of C l e a t o r .  (See  f i g .  13.) The p roper ty  
i s  on Dead Cow Gulch (Boulder  Creek)  about one- th i rd  mile from i t s  j u n c t i o n  
w i t h  Black Canyon. I t  l i e s  h a l f  way between t h e  Howard s i l v e r  mine and t h e  
Howard ccpper  mine, bo th  of which a r e  shown on t h e  Geolog ica l  Survey topo- 
g r a p h i c a l  map of t h e  Bumblebee, Ar iz . ,  quadrangle .  

The p roper ty  was v i s i t e d  i n  August 1958. No work was be ing  done,  and 
t h e  p o r t a l  of t h e  a d i t  i n t o  t h e  s c h e e l i t e - b e a r i n g  format ion was caved and 
i n a c c e s s i b l e .  An o ld - type  s t a t i o n a r y  compressor and engine were n e a r  t h e  a d i t .  

The p roper ty  was opera ted  by Howard S i l v e r  Co. from 1901 t o  1926 f o r  
a r g e n t i f e r o u s  l ead-z inc  o r e s .  A smal l  amount of wol f rami te  o r e  i s  r e p o r t e d  
t o  have been shipped from t h e  s i l v e r  workings d u r i n g  World War I .  No 
produc t ion  r e c o r d s  a r e  a v a i l a b l e .  W.  C. Kinnon of Phoenix, Ariz . ,  t h e  pre-  
s e n t  owner, d i scovered  a  s c h e e l i t e  d e p o s i t  s e v e r a l  hundred f e e t  from t h e  
s i l v e r  workings i n  1942. 

The e x t e n t  o f  t h e  o l d  s i l v e r  workings i s  unknown. An a d i t  h a s  been 
d r i v e n  about 139 f e e t  i n t o  t h e  s c h e e l i t e  d e p o s i t .  The fo l lowing  d e s c r i p t i o n  
of t h e  d e p o s i t  was a b s t r a c t e d  from t h e  f i l e s  of t h e  Defense Minera l s  
A d m i n i s t r a t i o n .  



The H.  S. Tungsten d e p o s i t  o c c u r s  i n  a  tongue of b r e c c i a t e d  and s i l i -  
ca ted  g r a n i t e ,  pegmat i t e ,  and a p l i t e ,  c u t  by numerous q u a r t z  v e i n s  ex tend ing  
i n t o  s c h i s t  a s  shown on f i g u r e  14.  The g r a n i t e  expands southward where it 
r e a c h e s  200 f e e t  i n  width.  S c h i s t ,  which does  n o t  appear  t o  be b r e c c i a t e d  
o r  s i l i c i f i e d ,  su r rounds  t h e  zone, e x c e p t  t o  t h e  sou th  where it probab ly  
merges i n t o  a  l a r g e  g r a n i t e  mass. The m i n e r a l i z e d  zone t r e n d s  N. lo0 E .  
and i s  e s s e n t i a l l y  p a r a l l e l  t o  t h e  f o l i a t i o n  of t h e  s c h i s t .  

Nor lh  end of mineralized 

Norrow seams 
of scheelite of 

/ Breccioted ond silicified \ 
Schist granite, pegrnolite,ond oplite 

V e r y  low-grade 
schee l i te  in 
silicified schist 

s u r f a c e  I 

Schist 

Quartz  v e i n s  i n  t h e  
b r e c c i a t e d  g r a n i t e  range  
from t i n y  v e i n l e t s  t o  v e i n s  
s e v e r a l  f e e t  i n  width.  
There  i s  some random 
o r i e n t a t i o n  of v e i n s ,  b u t  
two p r e f e r r e d  o r i e n t a t i o n s  
were noted.  One s e t  i s  
p a r a l l e l  t o  t h e  t r e n d  of 
t h e  b r e c c i a t e d  zone, and 
t h e  o t h e r  i s  t r a n s v e r s e ,  
N. 700 t o  80° W. Con- 
c e n t r a t i o n s  of t h e s e  v e i n s  
have formed two bo ld  ou t -  
c rops ,  l o c a t i o n s  of which 
a r e  shown i n  f i g u r e  14. 
The g r a n i t e  and t h e  q u a r t z  
a r e  s t a i n e d  wi th  l i m o n i t e ,  
p a r t i c u l a r l y  a long  f r a c -  
t u r e s .  Cubic c a v i t i e s  
p a r t i a l l y  f i l l e d  w i t h  
l i m o n i t e  i n d i c a t e  t h e  
former presence o f  p y r i t e .  
T a l u s  covers  t h e  a r e a  
explored by t h e  a d i t .  

P y r i t e  i s  common t o  
t h e  s i l i c i f i e d  s c h i s t  
p a r t i c u l a r l y  i n  s c h i s t  f r a g -  
ments between q u a r t z  v e i n s .  
S c h e e l i t e  i s  s p o r a d i c a l l y  
p r e s e n t  i n  s c a t t e r e d  
g r a i n s ,  o n e - s i x t e e n t h  t o  p l u s  
one-four th  inch  i n  s i z e .  
I n  a  few p l a c e s  it i s  
o r e s e n t  a s  c h a i n l i k e  . - - - -  

FIGURE 14. - H. 5. Tungsten Mine, Yavapai County, Ariz. 
v e i n l e t s  o f  d i sconnec ted  
g r a i n s .  The h i g h e r  g rade  

s c h e e l i t e  v e i n l e t s  a r e  o n l y  s e v e r a l  i n c h e s  i n  l e n g t h  and occur  i n  smal l  
q u a r t z  v e i n s .  

The s u r f a c e  was examined a t  n i g h t  wi th  an u l t r a v i o l e t  l i g h t .  S c h e e l i t e  
was observed a t  s c a t t e r e d  p l a c e s  i n  t h e  v i c i n i t y  of t h e  bold  ou tc rops .  A t  t h e  



northernmost outcrops much of the scheelite is concentrated along N. 700 to 
80° W. fractures as stringers in quartz or adjacent to granite fragments. 
The scheelite grains range in size from one-thirtysecond to plus one-fourth 
inch. The south outcrop contains veinlets of scheelite, trending N. 700 to 
80° W., and grains of scheelite with a maximum size of one-half inch. The 
veinlets appear to he confined to a zone, 3 to 4 feet wide, that extends 
over much of the outcrop length. A little beryl is present in the western 
part of the zone. 

Tip Top District 

The following description is quoted from a previous 

Tip Top is in the southern foothills of the Bradshaw Mountains 
at an altitude of about 2,600 feet. The district is accessible by 
some 10 miles of road that branches westward from the Black Canyon 
highway at a point 42 miles north of Phoenix. 

The surface has been carved into ridges separated by canyons 
1,000 to 1,500 feet deep. This portion of the range consists 
mainly of pre-Cambrian Bradshaw granite invaded by pegmatite 
and long branching dikes of rhyolite porphyry. Locally the 
granite is gneissic and contains inclusions of schist. The rhyolite 
porphyry dikes strike prevailingly east to northeastward and dip 
northward. 

Several persistent parallel veins, of which the Tip Top 
has been the most productive, occur in this vicinity. 

Wilson also states: 

According to ~ i n d g r e n , W  practically all the veins of north- 
east strike in this district carry wolframite. Several veins of 
this type occur in the vicinity of Tule Creek. 

According to Guy F. Mitchell of Bumblebee, Ariz., a man named Jeff 
Martin and an Indian sheepherder discovered and collected rich wolframite 
float in Humming Bird Basin in World War I, and about $15,000 worth of 
wolframite was sold from this enterprise. Mitchell thought that this ore 
came from the surface enrichment of eroded outcrops because the only 
wolframite remaining occurs as very sparse, very small masses in narrow 
quartz veins. 

In 1943, Newton White and Henry Cordes mined and shipped 5,000 pounds 
of wolframite-scheelite concentrate to Salt Lake City, Utah. This ore 
contained 32 percent WO3. According to Cordes the deposit was situated on 

Wilson, E. D.:, Tungsten Deposits of Arizona: Arizona Bureau of Mines 
Bull. 148, 1941, pp. 23, 24. 

Lindgren, W., Ore Deposits of the Jerome and Bradshaw Mountains Quad- 
rangles, Arizona: Geol. Survey Bull. 782, 1926, pp. 179-182. 



Boulder Creek 3 miles eastward from the Tip Top mine. The ore occurred 
as a lenticular deposit in a black schist, and was entirely mined out. 

Partners named Carpenter and Ellsworth in 1953 or 1954 worked several 
very small quartz stringers in schist, which contained sparse, sporadic 
scheelite. According to Mitchell, a pickup truck load of ore worth $370 
was hand-picked from shallow surface pits. This ore came from a northeast- 
ward-trending ridge on the north side of Cottonwood Creek 3 miles by road 
southeast of the old Tip Top mill foundations. 

Scheelite has been reported in a narrow, northeasterly trending quartz 
vein on the old Foy property at the extreme northeast corner of sec. 5, 
T. 8 N., R. 1 E. 

Tip Top Mine 

The Tip Top mine is comprised of three patented and three unpatented 
lode claims in sec. 10, T. 8 N., R. 1 E. The main workings are accessible 
by road from Black Canyon, 47 miles north of Phoenix. Drive 6.7 miles south 
from Black Canyon on State Route 69, then westerly on a dirt road for 4.7 
miles to the Aqua Fria River, and 0.3 mile downstream to a roadfork; turn 
sharply right and continue 7.9 miles northwesterly to the Tip Top mine on 
the north side of Cottonwood Creek (fig. 15). 

Following is a quoted description of the m i n e : w  

From 1875 to 1890, the Tip Top mine producedd approximately 
$2,000,000 worth of silver and $200,000 worth of.gold. During 
the World War, some tungsten was recovered by hand sorting and 
by milling of the dumps and stope fills above the 200-foot level 
in a small gravity plant. A small production also was made in 
1928. In 1936 La Bajada Exploration, Engineering and Equipment 
Company built a flotation mill of 50 tons daily capacity and 
produced silver-gold concentrates. Since that time, a small 
tonnage of sorted tungsten ore has been shipped from the district. 

In the vicinity of the mine the country rock consists of granite 
and pegmatite with local inclusions of schist. The vein strikes 
N. 50" to 60° E., dips 65O to 70° NW., and ranges from a tight 
seam to 6 feet in width. Its principal gangue is quartz, in part 
fine-grained and in part comb-textured. The ore minerals consist 
of wolframite, arsenopyrite, pyrite, sphalerite, bornite, and 
galena. The wolframite occurs in well-crystallized crusts along 
the walls. In the oxidized zone, within 200 feet of the surface, 
cerargyrite, ruby silver, and native silver are said to have been 
common. The ore shoots pitch northeastward. 

l6J Work cited in footnote 14.(p. 28), pp. 23-24. 
I&' Elsing, M. J., and Heineman, R. E., Arizona Metal Production: 

Univ. of Ariz., Arizona Bureau of Mines Bull. 140, 1936, p. 103. 



Mine workings i n c l u d e  a s h a f t  800 f e e t  deep on t h e  i n c l i n e ,  
connected wi th  an a d i t  t u n n e l  on t h e  200-foot l e v e l .  Below t h i s  
l e v e l  t h e  workings a r e  f i l l e d  wi th  wa te r .  According t o  coupal,18/ 
t h e  major p a r t  of t h e  o r e  shoo t  near  t h e  s h a f t  has  been s toped  
down t o  t h e  500-foot l e v e l .  

FIGURE 15. - Location Mop, Tungsten Deposits in  Tip Top, Castle Creek, 
and White Picacho Districts, Yovapoi County, Ariz. 

Mayby Prospec t  

The Mayby group of f o u r  unpa ten ted  lode  c la ims  i s  i n  s e c s .  4 and 5, 
T. 8 N., R.  1 E.,on t h e  upper  d ra inage  of Cottonwood Creek about 1 .5  m i l e s  
nor thwes t  of t h e  T i p  Top mine. The p r o s p e c t  i s ' a c c e s s i b l e  by road by 
t r a v e l i n g  6.7 m i l e s  s o u t h e r l y  on S t a t e  Route 69 from Black Canyon, t h e n  
w e s t e r l y  on a d i r t  road f o r  4.7 m i l e s  t o  t h e  Aqua F r i a  River ,  and 0 .3  mi le  
downstream t o  a road fo rk .  Turn s h a r p l y  r i g h t  a t  t h e  f o r k  and con t inue  10.9 
m i l e s  n o r t h e a s t e r l y  up Cottonwood Creek ( f i g .  1 5 ) .  The l o c a t i o n  h o l e  on 
Mayby No. 2 c la im i s  600 f e e t  downstream from t h i s  p o i n t .  The a l t i t u d e  i s  
abou t  3,200 f e e t .  

T h i s  p r o s p e c t  was examined on October  28, 1958. No work had been 
done f o r  many months b e f o r e  t h e  a u t h o r ' s  v i s i t .  

Coupal, J. S., T i p  Top Mine: Min. J o u r .  ( ~ r i z o n a ) ,  vol .  20, No. 5, 1936, 
pp. 3-5. 



The p r o p e r t y  was l o c a t e d  i n  November 1952 by Wil l iam and Barbara 
Bledsoe and Guy F. M i t c h e l l .  I t  was deeded t o  W. S. and E s t h e r  G. Hudson 
i n  January  1953. Produc t ion  h a s  amounted t o  a lmost  40 u n i t s  of WO3, 
accord ing  t o  M i t c h e l l .  Workings c o n s i s t  of a  few sha l low s u r f a c e  c u t s  and 
s h a f t s ,  none more t h a n  1 2  f e e t  deep. 

Sparse ,  s p o r a d i c  s c h e e l i t e  o c c u r s  i n  a l t e r e d  s c h i s t  i n  s e v e r a l  p l a c e s  
on t h e  p roper ty .  A t  t h e  l o c a t i o n  h o l e  on Mayby No. 2  c la im s p a r s e  s c h e e l i t e  
o c c u r s  i n  a  3- in .  s t r i n g e r  th rough  b i o t i t e  s c h i s t .  The s t r i n g e r  s t r i k e s  
N.  320 E .  and d i p s  800 NW. The gangue m i n e r a l s  a r e  q u a r t z ,  f e l d s p a r ,  and 
tourmal ine  wi th  weak l i m o n i t e  s t a i n i n g .  The s t r i n g e r  h a s  been opened f o r  
30 f e e t  t o  a  dep th  of 6 f e e t .  On a  r i d g e  abou t  150 f e e t  west of t h e  No. 2 
l o c a t i o n  h o l e  Precambrian Bradshaw g r a n i t e  g r a d e s  i n t o  g n e i s s  and s c h i s t .  
Very s p a r s e ,  f i n e - g r a i n e d  s c h e e l i t e  o c c u r s  a long t h e  s c h i s t o s i t y  o v e r  q u i t e  
wide zones ,  and l o c a l l y  i n  smal l ,  e n r i c h e d  s h o o t s  from which a l l  p roduc t ion  
has come. 

According t o  M i t c h e l l  a  t r e n c h  sample was c u t  3 0  f e e t  a c r o s s  t h e  
s c h i s t o s i t y  t h a t  assayed 0.64 p e r c e n t  W03, and o r e  was mined t h a t  assayed 
a s  much a s  5.73 p e r c e n t  WO3. No samples  were c u t  by t h e  a u t h o r  because  of 
t h e  u n r e l i a b i l i t y  of smal l  samples from t h i s  t y p e  o f  d e p o s i t .  Very l i t t l e  
s u r f a c e  f l o a t  was p r e s e n t ,  and most o f  t h e  a r e a  was covered wi th  d e t r i t a l  
m a t e r i a l ;  hence l i t t l e  can be s a i d  a b o u t  t h e  e x t e n t  of t h e  m i n e r a l i z a t i o n .  

S c h i s t o s i t y  i n  t h e  a r e a  s t r i k e s  N. 50° t o  70° E. and d i p s  about  75O NW. 
Conformable t o  t h e  s c h i s t o s i t y  a r e  narrow d i k e s  of p e g m a t i t i c  n a t u r e .  The 
d i k e s  a r e  composed of q u a r t z ,  f e l d s p a r ,  muscovite,  and minor amounts o f  
tourmal ine .  I n s i g n i f i c a n t  amounts o f  b e r y l  a r e  s c a t t e r e d  through t h e  d i k e s .  

Grea t  Cross  Cut Claims 

The a u t h o r  d i d  n o t  examine t h i s  p roper ty .  The fo l lowing  d e s c r i p t i o n  
i s  a b s t r a c t e d  from t h e  f i l e s  of t h e  Defense  Minera l s  E x p l o r a t i o n  A d m i n i s t r a t i o n .  

The G r e a t  Cross  Cut g roup  of t h r e e  unpa ten ted  l o d e  c la ims  i s  i n  t h e  
N& s e c .  29, and t h e  S& sec .  20, T. 8 N . ,  R. 1 E., a t  an a l t i t u d e  of about  
2,500 f e e t .  To reach  t h e  p r o p e r t y  by road,  t u r n  l e f t  from S t a t e  Route 69 a t  
a  p o i n t  5.4 m i l e s  n o r t h  of New River .  From t h i s  t u r n o f f  t h e  p r o p e r t y  i s  
18 m i l e s  i n  a  w e s t e r l y  d i r e c t i o n  v i a  d i r t  r o a d s  t h a t  l e a d  down t h e  canyon 
of t h e  Aqua F r i a  River ,  t h e n  up t h e  d i v i d e  between Tule  and Humbug Creeks  
( f i g .  1 5 ) .  The p r o p e r t y  i s  owned by J i m  Johns ton  of Hayward, C a l i f .  

According t o  George W a l t e r s ,  who worked a t  t h e  G r e a t  Cross  Cut  d u r i n g  
L World War I ,  and Johnston,  t h e  owner, t h e  p r o p e r t y  was worked p r i m a r i l y  f o r  

s i l v e r  i n  t h e  1 8 7 0 ' s  and 1880 's .  Tungsten p roduc t ion  began about  1915 o r  
1916. A smal l  d r y  m i l l  was e r e c t e d  a t  t h e  P e a r l  a d i t  f o r  t r e a t i n g  t h e  o re .  
Ore from t h e  Glory h o l e  c o n s i s t e d  of hand-cobbed wol f rami te  packed o u t  on 
bur ros .  A shipment o f  t h i s  o r e  brought  $87,000 a t  t h e  dock i n  New York 
i n  t h e  peak market a t  $90 p e r  u n i t .  



I n  1937 and 1938 Sam Coupal  o p e r a t e d  a  s m a l l  m i l l  on T u l e  Creek  below 
t h e  Mystery  mine,  1 m i l e  e a s t  of  t h e  G r e a t  C r o s s  Cut .  T h i s  m i l l  t r e a t e d  
t u n g s t e n  o r e  from t h e  s u r r o u n d i n g  a r e a ,  i n c l u d i n g  8 0  t o n s  from t h e  P e a r l  
a d i t ,  and r e c o v e r e d  w o l f r a m i t e ,  b u t  n o t  s c h e e l i t e .  Remnant t a i l i n g  from 
t h i s  m i l l  c o n t a i n s  f a i r l y  abundan t  d i s s e m i n a t i o n s  o f  s c h e e l i t e  g r a i n s .  

S i n c e  1938,  t u n g s t e n  p r o d u c t i o n  h a s  been  a l m o s t  n i l .  I n  1955,  W a l t e r  
G. Johns ton  mined 2 .5  t o n s  o f  o r e  which y i e l d e d  62  pounds o f  c o n c e n t r a t e .  
T h i s  i s  2 5  pounds o f  c o n c e n t r a t e  p e r  t o n  o f  o r e ,  o r  a b o u t  15 pounds of  
t u n g s t e n  t r i o x i d e  p e r  t o n .  

The work ings  a r e  d i s t r i b u t e d  a l o n g  t h e  n o r t h e r l y  t r e n d i n g  G r e a t  C r o s s  
Cu t  f a u l t .  From s o u t h  t o  n o r t h  t h e s e  work ings  c o n s i s t  o f  ( 1 )  The P e a r l  
a d i t ,  250 f e e t  l o n g  w i t h  a  s m a l l  amount of  s t o p i n g  t o  t h e  s u r f a c e ,  ( 2 )  
s e v e r a l  s h a l l o w  c u t s  and a  5 0 - f o o t  a d i t ,  a l l  w i t h i n  a  d i s t a n c e  a b o u t  
700  f e e t  n o r t h  o f  t h e  P e a r l  a d i t  dump, ( 3 )  t h e  G l o r y  h o l e ,  a b o u t  2 ,600 
f e e t  n o r t h  a l o n g  t h e  f a u l t  from t h e  P e a r l  a d i t  dump, and ( 4 )  a  s t r i p p e d  
zone marked by s h a l l o w  c u t s  and s e v e r a l  s m a l l ,  caved o p e n i n g s  o v e r  a  d i s -  
t a n c e  a b o u t  400 f e e t  n o r t h  from t h e  G l o r y  h o l e .  

The G r e a t  C r o s s  Cu t  c l a i m s  a r e  i n  an a r e a  o f  c o a r s e - g r a i n e d  p e g m a t i t i c  
P recambr ian  g r a n i t e .  The g r a n i t e  i s  f o l i a t e d ;  it c o n t a i n s  a  few t h i n  s c h i s t  
i n c l u s i o n s .  The f o l i a t i o n ,  a s  w e l l  a s  t h e  i n c l u s i o n s  and s c h i s t o s i t y ,  
s t r i k e s  a b o u t  N .  65O E .  and d i p s  50° t o  60° NW. A prominent  s t r u c t u r a l  f e a t u r e  
i s  t h e  s o - c a l l e d  G r e a t  C r o s s  Cut  v e i n .  T h i s  i s  a  f a u l t  w i t h  some d i k e  and 
v e i n  m a t e r i a l ,  which s t r i k e s  N. lo0 t o  25O E .  and d i p s  5 5 O  t o  80° W .  
From i t s  s o u t h  end it i s  t r a c e a b l e  f o r  a t  l e a s t  3 ,000 f e e t  t o  t h e  n o r t h .  

The G r e a t  C r o s s  Cut  f a u l t  i n  most  p l a c e s  c o n t a i n s  n e a r l y  2  f e e t  of 
c l a y e y  brown gouge. F r e q u e n t I y ,  i t  c o n t a i n s  h i g h l y  s i l i c i f i e d ,  a l t e r e d  
d i k e  m a t e r i a l  r e a c h i n g  1 2  f e e t  i n  w i d t h ,  a n d , l e s s  f r e q u e n t l y ,  q u a r t z  v e i n  
m a t e r i a l  a s  much a s  2  f e e t  t h i c k .  The q u a r t z  v e i n s  a r e  banded and i n  
p l a c e s  e x h i b i t  comb s t r u c t u r e .  I n  many p l a c e s  a l o n g  t h e  f a u l t ,  t h e  q u a r t z  
o c c u r s  a s  d i s c o n t i n u o u s  l e n s e s  s e p a r a t e d  by s l i v e r s  and h o r s e s  o f  c o u n t r y  
r o c k .  The o n l y  p l a c e  c o n t a i n i n g  a  f a i r l y  c o n t i n u o u s  q u a r t z  v e i n  o f  even 
w i d t h  was a  d i s t a n c e  of a p p r o x i m a t e l y  7 5  f e e t  a l o n g  t h e  P e a r l  a d i t .  

L i n d g r e n  s t a t e s w  t h a t  i n  t h e  T i p  Top d i s t r i c t  p r a c t i c a l l y  a l l  t h e  
v e i n s  t r e n d i n g  e a s t - n o r t h e a s t  c o n t a i n  t u n g s t e n .  A t  t h e  G r e a t  C r o s s  Cut  
mine t h e  o r e  m i n e r a l s  a r e  w o l f r a m i t e  and s c h e e l i t e  w i t h  w o l f r a m i t e  p r e -  
domina t ing .  The main gangue  m i n e r a l  i s  q u a r t z  w i t h  minor  c o a t i n g s  o f  h y a l i t e  
o p a l .  Wol f r ami t e  s e e n  i n  t h e  P e a r l  a d i t  o c c u r s  i n  v e r y  t h i n  v e i n l e t s  
p a r a l l e l  t o  t h e  v e i n  s t r u c t u r e ,  and n e a r  t h e  b a s e  o f  q u a r t z  c r y s t a l s  t h a t  
form comb s t r u c t u r e s  w i t h i n  t h e  v e i n .  S c h e e l i t e  g e n e r a l l y  o c c u r s  i n  c l o s e  
a s s o c i a t i o n  w i t h  t h e  w o l f r a m i t e ,  and i n  some c a s e s  a s  rims a round  w o l f r a m i t e  
g r a i n s .  

Only t r a c e s  o f  w o l f r a m i t e  were s e e n  d u r i n g  t h e  e x a m i n a t i o n .  

L i n d g r e n ,  W . ,  Ore D e p o s i t s  o f  t h e  Jerome and Bradshaw Mounta ins  Quad- 
r a n g l e :  Geol .  Survey B u l l  782,  1926,  p. 182.  



C a s t l e  Creek Area 

P  and G Claims 

The P and G group of  f b u r  unpa ten ted  l o d e  c l a i m s  i s  i n  s e c .  20,  
T. 8 N . ,  R.  2 W.,on Dugan Wash, a  t r i b u t a r y  t o  Buckhorn Creek shown on 
t h e  G e o l o g i c a l  Survey t o p o g r a p h i c a l  map of  t h e  Bradshaw Mountains,  A r i z . ,  
quadrangle .  The a l t i t u d e  i s  abou t  3 ,100 f e e t .  The p r o p e r t y  may be  reached 
from Morristown by t r a v e l i n g  21.2 m i l e s  on t h e  C a s t l e  Hot S p r i n g s  road ,  then  
l e f t  on a  road t h a t  l e a d s  t o  C a s t l e  Creek,  a  d i s t a n c e  o f  3.3 m i l e s ;  c o n t i n u e  
l e f t ,  o r  s o u t h e r l y ,  f o r  1.5 m i l e s  t o  Buckhorn Creek,  and 1 .6  m i l e s  up 
Buckhorn Creek t o  Dugan Wash. Turn u p  Dugan Wash n o r t h w e s t e r l y  f o r  1 mile  
t o  a  10-foot  s h a f t  i n  t h e  wash on t h e  P  & G c l a i m  ( f i g .  1 5 ) .  The p r o p e r t y  
was l o c a t e d  i n  1953 by G. D.  Gloyd and W.  L. Palmer.  No work was i n  opera-  
t i o n  when t h e  c la ims  were examined on October  31,  1958. No p r o d u c t i o n  i s  
recorded.  

Workings c o n s i s t  o f  a  s h a f t  10 f e e t  deep,  a  s i d e h i l l  dozer  c u t  120  
f e e t  long w i t h  a  12-foot  f a c e ,  and a  few sha l low p r o s p e c t  p i t s .  

The p r e v a i l i n g  fo rmat ion  i s  s c h i s t  c u t  by d i k e s  and masses o f  pegmat i te .  
The s c h i s t o s i t y  s t r i k e s  from N .  40° t o  80° E .  and d i p s  3 5 O  t o  45O NW. The 
format ion v a r i e s  from a  h a r d ,  magnet ic ,  hornblende s c h i s t  t o  a  s o f t ,  brown, 
micaceous s c h i s t .  P e g m a t i t e  d i k e s  on t h e  c l a i m s  g e n e r a l l y  s t r i k e  N. 35O E.  
and d i p  76O NW. There  i s  ev idence  o f  n o r t h - t r e n d i n g  f a u l t s  which d i p  
s t e e p l y  e a s t .  The p e g m a t i t e s  a r e  h i g h l y  f e l d s p a t h i c  and c a r r y  t o u r m a l i n e .  

A c r o s s  f r a c t u r e  s t r i k i n g  N. 200 E. and d i p p i n g  82O SE. was noted i n  
t h e  10-foot  s h a f t  i n  Dugan Wash. An e n r i c h e d  s c h e e l i t e  m i n e r a l i z e d  zone 
10 i n .  wide e x t e n d s  a l o n g  t h i s  f r a c t u r e .  The m i n e r a l i z e d  zone h a s  been 
opened about  10 f e e t  a long t h e  s t r i k e .  Gangue m i n e r a l s  a r e  e p i d o t e ,  g a r n e t ,  
q u a r t z ,  and c a l c i t e .  

A t  a  p o i n t  approx imate ly  500 f e e t  n o r t h e a s t  of t h e  s h a f t  i s  a n o t h e r  
exposure  o f , s c h e e l i t e  o r e  i n  an  a l t e r e d  band of brown micaceous s c h i s t .  
S c h e e l i t e  o c c u r s  i n  e p i d o t e  and c a l c i t e  w i t h  a  minor amount of  q u a r t z .  The 
o r e  averages  perhaps  1 0  i n c h e s  wide and h a s  been exposed f o r  abou t  15 f e e t .  
I t  i s  e s t i m a t e d  t h a t  t h i s  zone w i l l  c a r r y  from 0.3  t o  0.4 p e r c e n t  WO3. 

Down t h e  canyon 100 y a r d s  below t h e  s h a f t  i s  a  pegmat i t e  d i k e  exposed 
on t h e  southwest  s i d e  which s t r i k e s  N. 360 E .  and d i p s  74O NW. I t  i s  2 f e e t  - 
wide where i t  c r o s s e s  t h e  canyon. On t h e  hanging-wal l  s i d e  of t h e  d i k e  i s  
a  s t r i n g e r  of  pure  s c h e e l i t e  p o s s i b l y  one-e igh th  o f  an i n c h  wide. Th i s  
occur rence  h a s  n o t  been p rospec ted .  

O t h e r  s m a l l e r ,  l e s s  s i g n i f i c a n t  o c c u r r e n c e s  a r e  on t h e  p r o p e r t y ,  
none of which have been p rospec ted .  

Dahl ia  Group 

The D a h l i a  group of two unpa ten ted  l o d e  c la ims  i s  i n  sec .  2 ,  T. 8 N . ,  
R. 2 W., on t h e  west  s i d e  o f  Walker Gulch  a t  an a l t i t u d e  o f  abou t  3,000 f e e t .  



The property may be reached from Morristown by traveling 21.2 miles on 
the Castle Hot Springs road; then turn left on a road that leads into and 
up Castle Creek, a distance of 3.2 miles; next turn right or northerly up 
Walker Gulch for 2.8 miles. A dim bulldozer trail turns right about 200 
feet to the main workings on the claims. See fig. 15. No work was in 
operation when the claims were examined on October 30, 1958. 

These claims were located on November 1, 1953, by W. L. Palmer. 
There has been no production. Workings consist of a sidehill cut about 40 
feet long by 10 feet wide with a 6-foot face, and a few shallow prospect 
pits. 

The prevailing formation here is a brown, thinly fissile, micaceous 
schist. A vein, which thickens, thins, and cuts out entirely in places 
and which is composed of quartz, tourmaline, and sparse sporadic scheelite, 
cuts the schist. It strikes N. 35O to 45O E. and dips 700 NW. The vein 
appears to be discontinuous. Masses of quartz and tourmaline crop out at 
two other places not on the strike of the vein. 

The scheelite is in relatively coarse masses, as much as 2.5 inches 
in width, and shows no preference in association with quartz or tourmaline. 
The vein crops out intermittently, about 200 feet, but only a small percent 
of the exposed quartz and tourmaline carries scheelite. The widest ex- 
posure is about 4 feet but only 10 to 12 inches seems to carry the tungsten 
mineral. 

This is a raw prospect, and no exploration has been done to determine 
the size of the mineralized zones. 

C and W Claims 

The C and W group of three unpatented lode claims is in sec. 25, T. 9 N., 
R. 2 W., on a saddle between Walker and Banty Creeks at an altitude of about 
3,500 feet. The property may be reached by road and trail by traveling up 
Walker Gulch for 5.8 miles from its junction with Castle Creek, then left 
or northwesterly for 0.9 mile to a trail on the south side of the road (fig. 
15). Follow this trail southerly through a barbed wire gate for a distance 
of 0.75 mile from the road. 

These claims originally were located by G. A .  Westerdahl and W. L. 
Palmer in 1940. Westerdahl now is sole owner. Only the required assessment 
work has been done for a number of years. A few hundred pounds of wolfrarnite 
and scheelite concentrate has been produced from a portable hand jig. 

Workings consist of a caved opencut about 25 feet long with a 15-foot 
face, a caved shaft 30 feet deep, and several shallow prospect pits and 
trenches. 

Following is a geological description by ~ i l s o n . ~  Very little work 
has been done since his examination. 

Work cited in footnote 5 (p. 7), pp. 25, 26. 



- - -Here t h e  p r e v a i l i n g  fo rmat ion  i s  pre-Cambrian sedimentary  
s c h i s t ,  i n t r u d e d  on t h e  sou th  by g r a n i t e  and invaded by l a r g e  
s i l l - l i k e  bod ies  of tourmal ine -bear ing  pegmat i te .  

I n  t h e  v i c i n i t y  of t h e  c l a i m s  a  prominent b e l t  o f  g r a n u l a r  
da rk-co lored  s c h i s t  a  few hundred f e e t  wide s t r i k e s  g e n e r a l l y  
nor theas tward  and d i p s  about  60° NW.; i t  s t r o n g l y  a f f e c t s  a  
compass n e e d l e ,  i n d i c a t i n g  high c o n t e n t  of magne t i t e .  T h i s  
b e l t  i s  c u t  a t  r i g h t  a n g l e s  by a  f a u l t  zone about  2  f e e t  wide 
and marked by s t r o n g  gouge i n  t h e  hanging w a l l ,  which d i p s  
800 SE. I t s  w a l l s  show some s e r i c i t i z a t i o n .  When v i s i t e d  i n  
June,  1941, t h i s  f a u l t  zone had been opened by a  p i t  20 f e e t  
long by 20 f e e t  deep from which l e n t i c u l a r  b o d i e s ,  1 t o  2  i n c h e s  
wide, of q u a r t z  wi th  massive w o l f r a m i t e  and s c h e e l i t e  a r e  
r e p o r t e d  t o  have been mined. No v i s i b l e  t u n g s t e n  m i n e r a l s  
remained i n  t h e  face .  

Joyce K Group 

The Joyce K g roup  of t h r e e  unpa ten ted  l o d e  c la ims  i s  i n  s e c .  14,  T. 9 N . ,  
R. 2  W . ,  on t h e  upper  d r a i n a g e  of Ryland Gulch, a  t r i b u t a r y  t o  C a s t l e  Creek 
shown on t h e  Geolog ica l  Survey t o p o g r a p h i c a l  map of t h e  Bradshaw Mountains, 
Ariz . ,  quadrangle .  The a l t i t u d e  i s  a b o u t  3 ,700 f e e t .  The p r o p e r t y  may 
be reached from Morristown by t r a v e l i n g  21.2 m i l e s  on t h e  C a s t l e  Hot 
S p r i n g s  road,  t h e y  t u r n  l e f t  on a  road  t h a t  l e a d s  up C a s t l e  Creek a . d i s t a n c e  
of 3.2 m i l e s ,  and r i g h t ,  o r  n o r t h e r l y  up Walker Gulch f o r  5.8 m i l e s  t o  t h e  
old  Phoenix-Prescot t  s t a g e  road.  A t  t h a t  p o i n t  t u r n  l e f t  o r  n o r t h w e s t e r l y ,  
and con t inue  2.9 m i l e s  t o  Ryland Gulch. The workings a r e  on t h e  west  
s i d e  of t h e  g u l c h  about  200 f e e t  u p s t r e a m  from t h e  p o i n t  where t h e  road 
e n t e r s  t h e  gu lch .  (See  f i g .  15,  p. 30.) 

These c la ims  were l o c a t e d  i n  1956 by W. L. Palmer. There has  been no 
product ion.  No work was i n  o p e r a t i o n  when t h e y  were examined on November 8 ,  
1958. Workings c o n s i s t  of t h r e e  sha l low p r o s p e c t  s h a f t s ,  each no more than  
12 f e e t  deep. 

Here t h e  p r e v a i l i n g  format ion i s  a  banded, magnet ic ,  dark-colored 
s c h i s t .  I t  s t r i k e s  e a s t e r l y  and d i p s  s t e e p l y  n o r t h .  The s c h i s t  h a s  been 
invaded on t h e  west  by pegmat i t e  d i k e s  wi th  c o n s i d e r a b l e  tourmal ine ,  and 
on t h e  e a s t  by a  f i n e - g r a i n e d  e x t r u s i v e ,  probably  b a s a l t .  

A l t e r e d  bands of s c h i s t  a r e  p r e s e n t .  These a r e  composed of e p i d o t e ,  
q u a r t z ,  and c a l c i t e  which c a r r y  s p a r s e ,  s p o r a d i c  s c h e e l i t e .  Three  smal l  
occur rences  have been exposed,  which range i n  wid ths  from 2  t o  6 inches .  
The s t r i k e  of t h e  m i n e r a l i z e d  zones i s  about  N. 85O E. wi th  a  70° N .  d ip .  
The magnet ic  s c h i s t  c a r r i e s  t h i n  c o a t i n g s  of s c h e e l i t e  on t h e  s c h i s t o s i t y  
planes .  T h i s  i s  w e l l  exposed on t h e  e a s t  s i d e  of Ryland Gulch. 

I n v e s t i g a t o r s  e s t i m a t e d  t h a t  o r e  from t h e  sha l low s h a f t  i n  Ryland Gulch 
could be hand-sor ted t o  a  g rade  of abou t  1 .5  p e r c e n t  W03. 



J o n e l l  Group 

The J o n e l l  g r o u p  o f  f i v e  u n p a t e n t e d  l o d e  c l a i m s  i s  i n  s e c s .  30 and 31, 
T. 9 N . ,  R. 1 W . ,  a t  an a l t i t u d e  o f  a b o u t  3 ,500 f e e t .  The p r o p e r t y  i s  
a c c e s s i b l e  by road  by t r a v e l i n g  5.8 m i l e s  up  Walker  Gulch from i t s  j u n c t i o n  
w i t h  C a s t l e  Creek ,  t h e n  s o u t h e a s t e r l y  f o r  1.5 m i l e s  t o  a  dim t r a i l  on t h e  
r i g h t .  Fo l low t h i s  t r a i l  s o u t h e r l y  f o r  0 . 3  m i l e  t o  a  s h a l l o w  p i t  on  J o n e l l  
No. 5 c l a i m .  

No work was i n  o p e r a t i o n  when t h e  p r o p e r t y  was examined on December 1 2 ,  
1958. T h e r e  h a s  been  no p r o d u c t i o n .  The c l a i m s  were  d i s c o v e r e d  and l o c a t e d  
by W. L. Pa lmer  and L.  T. Wilbanks i n  1953.  Pa lmer  now i s  s o l e  owner. Nork- 
i n g s  c o n s i s t  o f  seven s h a l l o w  o p e n c u t s  made w i t h  a  b u l l d o z e r ,  and s e v e r a l  
hundred  f e e t  o f  b u l l d o z e r  t r e n c h e s .  

The g e o l o g i c  s e t t i n g  i s  P recambr ian  s c h i s t .  T h i s  s c h i s t ,  a b o u t  2  m i l e s  
w ide ,  i s  shown on t h e  new g e o l o g i c  map o f  Yavapai  County p r e p a r e d  by  t h e  
A r i z o n a  Bureau of  Mines. I t  s t r i k e s  N. lo0 t o  30° E.  and d i p s  75O t o  80° NW. 
A t  t h e  sou th  end o f  t h e  p r o p e r t y  t h e  s c h i s t  i s  c u t  by a  f i n e - g r a i n e d  gabbro  
d i k e  a b o u t  20 f e e t  wide which s t r i k e s  N. 24O E .  T h i s  d i k e  shows g n e i s s i c  
s t r u c t u r e  i n  l o c a l  a r e a s  and c o n t a i n s  much e p i d o t e  i n  f r a c t u r e s .  A t  t h e  
n o r t h  end of  t h e  p r o p e r t y  t h e r e  a r e  i r r e g u l a r  masses  and v e i n s  o f  b a r r e n  
q u a r t z .  

S p a r s e ,  s p o r a d i c  s c h e e l i t e  o c c u r s  i n  s h o r t ,  nar row,  d i s c o n t i n u o u s  q u a r t z  
s t r i n g e r s  i n  t h e  s c h i s t .  These  s t r i n g e r s  i n  g e n e r a l  a r e  confo rmab le  t o  t h e  
s t r i k e  o f  t h e  s c h i s t ,  and o n l y  a  few have  b e e n  uncovered .  S p a r s e l y  d i s s e m i -  
n a t e d  g r a i n s  s c h e e l i t e  o c c u r  i n  t h e  gabbro  d i k e ,  and t h e r e  seems t o  be l i t t l e  
o r  no a s s o c i a t i o n  w i t h  t h e  e p i d o t e .  

A 1 - i n c h  s t r i n g e r  b e g i n s  a b o u t  100 f e e t  e a s t  o f  t h e  gabbro  d i k e  and 
s t r i k e s  N .  48" E.  and d i p s  74O NW. T h i s  s t r i n g e r  c o n t a i n s  q u a r t z  w i t h  some 
h e m a t i t e  and a  l i t t l e  s e r i c i t e  on t h e  w a l l s ,  and  s p o r a d i c  w o l f r a m i t e  and 
s c h e e l i t e .  T h i s  s t r i n g e r  h a s  been exposed  f o r  o n l y  a  few f e e t .  

S c h e e l i t e  i s  t h i n l y  s c a t t e r e d  o v e r  an a r e a  i n  e x c e s s  of  1 m i l e  l o n g  
and a  few hundred f e e t  wide. 

White P i c a c h o  D i s t r i c t  

S c h e e l i t e  Reef P r o s p e c t  

The S c h e e l i i e  Reef g roup  of  two u n p a t e n t e d  l o d e  c l a i m s  i s  i n  s e c s .  26 
and 35, T. 8  N . ,  R.  3 W . ,  a t  an a l t i t u d e  o f  a p p r o x i m a t e l y  3 ,600  f e e t .  The 
p r o p e r t y  may be  r eached  by r o a d  from '4orr is town,  t r a v e l i n g  3 .2  m i l e s  on t h e  
C a s t l e  Hot S p r i n g s  r o a d ,  t h e n  w e s t e r l y  f o r  3.3 m i l e s  on a  g raded  r o a d  t o  
San Domingo Wash, and 5.8 m i l e s  up  t h e  bo t tom of  t h i s  d r a i n a g e  t o  a  road  
and canyon f o r k .  Keep r i g h t  f o r  0 .5  m i l e  t o  a n o t h e r  road  and canyon f o r k .  
Keep l e f t  f o r  1 . 4  m i l e s  t o  where t h e  r o a d  becomes impassab le .  Keep r i g h t  
on a  b u l l d o z e r  t r a i l  and walk a b o u t  0 . 5  mile t o  a  sma l l  opencu t  on t h e  
S c h e e l i t e  Reef No. 1 c l a im.  ( S e e  f i g .  15.) 



The c la ims  were l o c a t e d  by E a r l  F. Anderson on September 12,  1943. 
He r e t a i n s  p o s s e s s i o n  of them today. No work was i n  o p e r a t i o n  when t h e  
p r o p e r t y  was v i s i t e d  on November 5 ,  1958;and v e r y  l i t t l e  work has  been done 
s i n c e  1950. 

Workings on t h e  p r o p e r t y  c o n s i s t  of an opencut  40 f e e t  long by 1 2  f e e t  
wide w i t h  a  15-foot  f a c e ,  a  t r e n c h  10  by 2 by 2  f e e t  deep,  and abou t  300 
l i n e a l  f e e t  of t r e n c h i n g  i n  t h e  form of a  s i d e h i l l  road c u t .  

. 
Produc t ion  amounts t o  6  o r  7  t o n s  of o r e  from which came 37 pounds of 

c o n c e n t r a t e s  which assayed 6 2  p e r c e n t  WO3. 

The fo l lowing  d e s c r i p t i o n  i s  a b s t r a c t e d  from a  Bureau of Mines r e p o r t  
made i n  1950: 

Exposed on t h e  p r o p e r t y  a r e  pegmat i t e ,  lamprophyre, u n a l t e r e d  brown 
s c h i s t ,  and a  dark-colored s c h i s t ,  probably  hornblende.  Contac t  metamorphism 
has a l t e r e d  t h e  l a t t e r  t o  a  rock wi th  a  banded s t r u c t u r e ;  bands of u n a l t e r e d  
black s c h i s t  up t o  1 inch  t h i c k  a r e  s e p a r a t e d  by bands 0.25 t o  1 inch  t h i c k  
composed of e p i d o t e  wi th  a  l i t t l e  g a r n e t ,  q u a r t z ,  and c a l c i t e .  The banding 
i s  conformable t o  t h e  s c h i s t o s i t y  which s t r i k e s  N. 50° E. and d i p s  45O t o  
50° NW. S c h e e l i t e  i s  conf ined  t o  h i g h l y  a l t e r e d  p o r t i o n s  of t h i s  s c h i s t  
where it i s  c u t  by f r a c t u r e s .  I t  occurs  p r i n c i p a l l y  a s  c r y s t a l s  up t o  
one-eighth inch  i n  s i z e ,  which a r e  on t h e  f a c e s  of d r u s e s  and f r a c t u r e s .  
Minute p a r t i c l e s  of s c h e e l i t e  a l s o  a r e  s p a r s e l y  d i s semina ted  i n  t h e  e p i d o t e .  

The b e s t  showing of s c h e e l i t e  i s  found i n  t h e  opencut.  The s c h i s t  
i s  f r a c t u r e d  and i r o n  s t a i n e d  over  an a r e a  abou t  20 f e e t  square .  Lamping 
of t h i s  a r e a  showed t h e  zone o f  h i g h e s t  s c h e e l i t e  c o n c e n t r a t i o n  t o  be l o c a l i z e d  
along a  f r a c t u r e  t h a t  s t r i k e s  S. 60° W. and d i p s  6 5 O  SE. The hanging w a l l  
of t h e  f r a c t u r e  c o n t a i n s  a  zone averaging 0.5-inch t h i c k  t h a t  c o n t a i n s  an 
es t imated  1.0 p e r c e n t  W 0 3 .  S c h e e l i t e  i n  p o s s i b l e  economic amounts e x t e n d s  
2.5 f e e t  i n t o  each w a l l  of t h e  f r a c t u r e .  

I n s i g n i f i c a n t  amounts of s c h e e l i t e  were observed a t  o t h e r  widely  
s c a t t e r e d  p l a c e s  on t h e  p r o p e r t y .  A 10-foot  t r e n c h ,  o r i g i n a l l y  about  2  f e e t  
deep and sampled by t h e  Bureau of Mines i n  1943, assayed 0.01 p e r c e n t  W 0 3  f o r  
unsor ted  m a t e r i a l  and 0.34 p e r c e n t  t u n g s t e n  t r i o x i d e .  T h i s  t r e n c h  i s  now 
f i l l e d  wi th  d e b r i s ,  b u t  t h e  Bureau of Mines determined t h a t  t h e  s c h e e l i t e  
he re  occurred i r r e g u l a r l y  a long  a  weak s h e a r  zone. The s c h e e l i t e  d i d  n o t  
extend i n t o  t h e  w a l l s  of t h e  s h e a r ,  b u t  i t s  occur rence  was r e s t r i c t e d  t o  a  
few l e n s e s  up t o  1 inch  t h i c k .  

A m e t a l l u r g i c a l  t e s t  by t h e  Bureau of Mines was made on a  31-pound 
L 

sample. G r a v i t y  c o n c e n t r a t i o n  of t h e  sample by t a b l i n g  f a i l e d  t o  produce a  
c lean  c o n c e n t r a t e .  The t a b l e  c o n c e n t r a t e ,  mainly  s c h e e l i t e  and e p i d o t e ,  
then was c leaned m a g n e t i c a l l y .  The c o n c e n t r a t e  from t h i s  o p e r a t i o n  assayed 
75.0 p e r c e n t  WO and l e s s  than  0.01 p e r c e n t  copper. The t e s t s  i n d i c a t e  t h a t  
c o n c e n t r a t i o n  o? t h e  o r e  by t a b l i n g  and magnetic s e p a r a t i o n  would probably  
r e s u l t  i n  a  c o n c t n t r a t e  c o n t a i n i n g  i n  e x c e s s  of 60 p e r c e n t  t u n g s t e n  
t r i o x i d e .  



Climax P r o s p e c t  

The Climax group of two unpa ten ted  l o d e  c la ims  i s  i n  sec .  35,  T. 8 N.,  
R. 3 W.,  on San Domingo Wash a t  an a l t i t u d e  of about  3,300 f e e t .  The p r o p e r t y  
may b e  reached by road from Morristown, t r a v e l i n g  3 .2  m i l e s  on t h e  C a s t l e  
Hot S p r i n g s  road ,  then  w e s t e r l y  3.3  m i l e s  on a  graded road t o  San Domingo 
Wash, and 5.8 m i l e s  up t h e  bottom of t h i s  d r a i n a g e  t o  a  road and canyon 
f o r k .  Keep r i g h t  and c o n t i n u e  f o r  0 .5  mi le  t o  a n o t h e r  road and canyon f o r k .  
Keep l e f t  f o r  0.7 m i l e  t o  a  dim t r a i l  t h a t  b ranches  t o  t h e  r i g h t  up t h e  
n o r t h e a s t  s i d e  of t h e  canyon. Follow t h i s  t r a i l  0.5 m i l e  t o  t h e  f o o t  of t h e  
h i l l  about  250 f e e t  west  of t h e  Climax workings ( f i g .  1 5 ) .  No work was 
b e i n g  done on t h e  p r o p e r t y  when it was v i s i t e d  on November 5, 1958. 

The c l a i m s  probably  were l o c a t e d  o r i g i n a l l y  by M. Pachan and D. J. 
McMillan. They were r e l o c a t e d  i n  July  1939 by James and C a r r o l  Kaler  of 
Morristown, A r i z .  Papers  on t h e  p r o p e r t y  show t h a t  t h e  p r o p e r t y  was re- 
l o c a t e d  a g a i n  i n  J u l y  1953 by James F. and Emma Kaler  of Hollywood, C a l i f .  

Workings on t h e  p r o p e r t y  c o n s i s t  o f  two opencuts ,  each about  50 f e e t  
long  by 5 f e e t  wide w i t h  10-foot  f a c e s ,  an a d i t  110 f e e t  long,  and a  few 
s h a l l o w  p r o s p e c t  p i t s .  

P roduc t ion  has  amounted t o  11 t o n s  of o r e  a s s a y i n g  1.1 p e r c e n t  t u n g s t e n  
t r i o x i d e ,  which was shipped t o  t h e  Metals  Reserve s t o c k p i l e  i n  1942, and 
abou t  29 t o n s  of o r e ,  m i l l e d  on t h e  p r o p e r t y ,  which y i e l d e d  771 pounds of 
c o n c e n t r a t e  averag ing  50 p e r c e n t  W03. I n  1954 o r  1955 a  few t o n s  of o r e  was 
shipped from t h e  p r o p e r t y  by a  man named Soloman t o  t h e  S t e t l e r  t u n g s t e n  
m i l l  a t  Q u a r t z s i t e ,  Ariz .  The e x a c t  amount and c o n t e n t  a r e  n o t  known. 

Fine-grained s e r i c i t i c  s c h i s t  s t r i k i n g  eas tward  and d ipp ing  northward 
c o n t a i n s  s e v e r a l  s c h e e l i t e - b e a r i n g  zones.  One o f  t h e s e  zones,  s t r i k i n g  
N. 850 E .  and d i p p i n g  5 5 O  NW., h a s  been worked from s u r f a c e  c u t s  f o r  100 f e e t  
a l o n g  t h e  s t r i k e .  The s c h i s t  has  been a l t e r e d  a long  a  f r a c t u r e  t o  e p i d o t e  
w i t h  varying amounts of q u a r t z ,  c a l c i t e ,  and g a r n e t .  S c h e e l i t e  occurs  i n  
t h e  gangue rang ing  i n  w i d t h s  from 1 t o  2  f e e t ,  a s  g r a i n s  and c r y s t a l s  r ang ing  
i n  s i z e  from d u s t  t o  a s  much a s  1 inch.  Grade of t h e  tungs ten-bear ing  m a t e r i a l  
was es t imated  by t h e  a u t h o r  t o  be  from a  few hundredths  t o  2 p e r c e n t  NO3. A 
p i l e  of o r e  on t h e  dump i n d i c a t e s  t h a t  hand-sor t ing  may y i e l d  o r e  a s s a y i n g  
3  t o  4  p e r c e n t  W03. Small n o r t h e r l y  t r e n d i n g  c r o s s  f r a c t u r e s  a r e  minera l i zed ,  
and s c h e e l i t e  ex tends  a long  t h e s e  c r o s s  f r a c t u r e s  f o r  s e v e r a l  f e e t  on b o t h  
s i d e s  of t h e  main f r a c t u r e .  

Although t h e  s u r f a c e  i s  covered wi th  d e t r i t a l  m a t e r i a l ,  an e x t r u s i v e  
v o l c a n i c  rock,  probably  a n d e s i t e ,  a p p e a r s  t o  have c u t  o f f  m i n e r a l i z a t i o n  
75 f e e t  e a s t  of t h e  upper  c u t .  

An a d i t  110 f e e t  long h a s  been d r i v e n  from t h e  n o r t h  about  75 f e e t  
below t h e  upper  c u t .  T h i s  a d i t  h a s  n o t  c u t  t h e  minera l i zed  zone worked on 
t h e  s u r f a c e .  



S t a r l i q h t  (Formerly  Buena v i s t a )  Group 

The S t a r l i g h t  group of two unpatented l o d e  c l a i m s  ( f o r m e r l y  t h e  Buena 
V i s t a )  i s  i n  secs .  1 and 2 ,  T. 7 N., R. 3 W . ,  on t h e  e a s t  f o r k  of San 
Domingo Wash. The a l t i t u d e  i s  about  3,500 f e e t .  The p r o p e r t y  may be 
reached by road from Morristown, t r a v e l i n g  3.2 m i l e s  on t h e  C a s t l e  Hot 
Spr ings  road,  t h e n  w e s t e r l y  3.3 m i l e s  on a  graded road t o  San Dorningo 
Wash and 5.8 m i l e s  up t h e  bottom of t h i s  d r a i n a g e  t o  a  road and canyon 
fork .  Keep r i g h t  and f o l l o w  t h e  more h e a v i l y  t r a v e l e d  road f o r  1 . 2  m i l e s  
t o  t h e  Buena V i s t a  fo rk .  Turn l e f t  o r  n o r t h e r l y  and go 0 .5  m i l e  t o  t h e  
main workings ( f i g .  15) .  No work was be ing  done on t h e  c la ims  when t h e y  
were examined on November 6, 1958. 

The Buena V i s t a  c la ims  were owned f o r  a  number of y e a r s  by James Kale r  
and D. J. McMillan. The p r o p e r t y  was l e a s e d  i n  1942 t o  M. L. Tobin and 
H. D. Dean. C. F. Cole r e l o c a t e d  two c la ims ,  c a l l e d  t h e  S t a r l i g h t ,  o v e r  
the  t u n g s t e n  showings on June  19,  1954. H i s  widow, Dora W i l l  of  Morristown, 
r e t a i n s  possess ion  of t h e  p r o p e r t y  today.  

Workings c o n s i s t  of a n  opencut 25 f e e t  wide by 50 f e e t  long wi th  a  25-foot  
face ,  a n  a d i t  20  f e e t  l o n g ,  s e v e r a l  sha l low p r o s p e c t  c u t s  and s h a f t s ,  and 
s e v e r a l  thousand l i n e a l  f e e t  of b u l l d o z e r  c u t s  on t h e  h i l l s i d e s .  E igh teen  
tons  o f  o re ,  g rade  unknown, was shipped from t h e  p r o p e r t y  i n  1941 o r  1942. 
The c l a i m s  were l e a s e d  i n  1954 t o  a  man named Pachen who d id  some p r o s p e c t i n g  
and mined a  few t o n s  of o r e ,  q u a n t i t y  and g rade  unknown. 

S c h i s t  covers  t h e  S t a r l i g h t  group. The s c h i s t  i s  c u t  by a  number of 
pegmatite d i k e s  which a t  some p l a c e s  appear  t o  c u t  th rough  t h e  f o l i a t i o n  
and a t  o t h e r  p l a c e s  t o  conform t o  t h e  s c h i s t o s i t y .  The s c h i s t  s t r i k e s  N. 60° 
t o  750 E. and d i p s  3 5 O  t o  45O NW. One d i k e  s t r i k e s  e a s t  and d i p s  47O N.; 
ano ther  s t r i k e s  N. 75O E. and d i p s  v e r t i c a l l y ;  and a n o t h e r  s t r i k e s  N. 1 5 O  E. 
and d i p s  5 8 O  SE. There  i s  much f a u l t i n g  i n  ev idence  i n  t h e  deep canyon west  
of t h e  main workings. 

The pegmat i t e  d i k e s  a r e  h i g h l y  f e l d s p a t h i c  and c o n t a i n  some tourmal ine .  
S c h e e l i t e ,  a s  g r a i n s  t o  0.25 inch  i n  s i z e ,  i s  p r e s e n t  i n  a l t e r e d  bands of 
hornblende s c h i s t .  The bands a r e  a s  much a s  15 f e e t  wide and a r e  composed 
p r i n c i p a l l y  of e p i d o t e  w i t h  va ry ing  amounts of q u a r t z ,  c a l c i t e ,  and g a r n e t .  
The s c h e e l i t e  o c c u r s  s p o r a d i c a l l y  w i t h i n  t h e  bands t o  widths  of 3  f e e t .  
Cross f r a c t u r e s  s t r i k i n g  N. 12O W. and d i p p i n g  80° SE. appear  t o  have caused 

- l o c a l  enr ichment  w i t h i n  t h e  m i n e r a l i z e d  zones.  

I n  +he  deep canyon t o  t h e  west a r e  two p a r a l l e l  s t r i n g e r s  about  1 inch  

h 
wide of n e a r l y  pure  b l u e  and ye l low f l u o r e s c i n g  s c h e e l i t e .  The s t r i n g e r s  
s t r i k e  e a s t e r l y  and a r e  n e a r l y  v e r t i c a l .  Copper o x i d e s  occur  i n  a  p a r a l l e l  
q u a r t z  v e i n  a  few f e e t  west  of t h e  s t r i n g e r s .  T h i s  occur rence  of s c h e e l i t e  
has n o t  been propected.  

There  a r e  a t  l e a s t  s i x  minera l i zed  bands ,  each about 3  f e e t  wide, i n  a  
zone 300 f e e t  wide. One of t h e s e  bands h a s  been t r a c e d  f o r  about 600 f e e t ,  
and s m a l l e r  m i n e r a l i z e d  a r e a s  a r e  t r a c e a b l e  f o r  one-half  mi le  eas tward from 
the main workings. 



Estimated grade of the tungsten-bearing material at the workings is 
low. The mineralized zones probably will not carry more than 0.3 percent 
WOg, but hand-sorting would probably yield material as high as 0.7 or 0.8 
percent W03. 

congress Area 

Gray Fox Prospect 

The Gray Fox unpatented lode claim is in sec. 25, T. 10 N., R. 5 W., 
at an altitude of about 4,200 feet. The property may be reached by road from 
U.S. Highway No. 89 as follows: Turn east on the Stanton-Octave road 1.9 miles 
north of Congress Junction and continue 6.5 miles to the Antelope Creek 
road, then northerly up Antelope Creek 1.4 miles to a dim eastward-branching 
truck trail, and 0.5 mile to the Gray Fox workings on the west side of Rich 
Hill (fig. 16). 

This claim was located by James A. Williams and Elmer Mitchell on 
August 6, 1951. They produced nine units of W03 from 1952 to 1954. The 
property was sold to Orwin Smith, Littleton, Colo., on November 2, 1953. No 
work was in process when it was examined on December 18, 1958. 

Workings consist of two shafts, one about 10 feet deep and the other 
about 20 feet deep, and three shallow sidehill cuts, none exceeding 4 feet 
deep. 

Sparse, sporadic scheelite and ferberite (7) occur in altered hornblende 
schist adjacent to a granite contact on the west side of Rich Hill. Both 
~f these formations are Precambrian according to the geologic map of Yavapai 
:o&nty prepared by the Arizona Bureau of Mines. 

The schistosity strikes N. 40° to 60° E. and dips 60° to 70° SE. Small, 
irregular, discontinuous stringers as much as 3 inches wide of iron-stained 
partz and altered feldspar occur conformable to the schistosity. Sparse, 
sporadic ferberite (7) and scheelite occur in both quartz and feldspar. The 
ferberite(7) is associated with dark blue fluorite. Sparse, isolated pods 
of quartz and feldspar with tungsten minerals and fluorite occur in the schist 
as much as 10 feet from the contact. One such pod weighing approximately 
10 pounds was dug from the schist and was estimated to carry about 15 percent 
ferberite ( 7 ) .  A few feet north of the workings sparse small grains of 
scheelite occur in a small, irregular mass of epidote with a little garnet. 

The mineralized schist is covered with detritus, and outcrops are rare. 
No work has been done to determine the extent of the formation. 

The author found the same formation for 100 feet southwest of the workings 
and 50 feet to the northeast. Only in the vicinity of the workings was any 
scheelite float observed. 



Mesa Grande Addi t ion P r o s p e c t  

The Mesa Grande Addi t ion  group o f  two unpa ten ted  lode  c la ims  i s  i n  t h e  ~a s e c .  8, T. 9  N. ,  R. 4  W . ,  a t  an a l t i t u d e  of about  3,600 f e e t .  To reach  
t h e  p r o p e r t y  by road t u r n  e a s t e r l y  on t h e  Stanton-Octave road 1 .9  m i l e s  
nor th  of Congress J u n c t i o n ;  con t inue  e a s t e r l y  10.4 m i l e s  and walk by t r a i l  
about 0.3 m i l e  n o r t h  t o  t h e  workings ( f i g .  1 6 ) .  

The c la ims  were 
l o c a t e d  i n  September 1953 
by George W.  J. M i l l e r .  The 
p r o p e r t y  has  y i e l d e d  150 
pounds of c o n c e n t r a t e  which 
assayed 7 4  p e r c e n t  W03. No 
work was i n  p r o g r e s s  when 
t h e  p r o p e r t y  was examined 
on December 19,  1958. 

Workings c o n s i s t  o f  
t h r e e  h i l l s i d e  opencuts ,  
each about 15 f e e t  long and 

r0 ~ ~ ~ ~ ~ ~ r r  none wi th  more t h a n  8-foot  
f a c e s ,  and a  few sha l low 

r0 H ~ I I ~ ~ ~ ~  p r o s p e c t  p i t s .  

The g e o l o g i c  s e t t i n h ~  
h e r e  i s  Precambrian g r a n i t e  
and g n e i s s  wi th  smal l  s c h i s t  
remnants.  Sparse ,  s p o r a d i c  
s c h e e l i t e  has  been found i n  
a  2 - foo t  v e r t i c a l  q u a r t z  v e i n  
which s t r i k e s  N. 13O E. The 
q u a r t z  c u t s  a l t e r e d  g r a n i t e  
and g n e i s s  and c a r r i e s  smal l  
amounts of e p i d o t e .  S c h e e l i t e  
enr ichment  o c c u r s  a t  t h e  
i n t e r s e c t i o n s  of t h e  v e i n  w i t h  
narrow, q u a r t z - f i l l e d  c r o s s  
f r a c t u r e s  t h a t  s t r i k e  N. 70° E .  

ro wickenburg with  a  70° NW. d i p  and N. l o0  { N .  
with  a  65O SW. d ip .  S c h e e l i t e  
i s  i n  s p o r a d i c  masses up t o  
4  i n c h e s  i n  c r o s s  s e c t i o n .  
T h i s  v e i n  has  been t r a c e d  on 
t h e  s u r f a c e  f o r  50 f e e t .  The 
s u r f a c e  i s  covered wi th  d e t -  
r i t a l  m a t e r i a l .  .- - 

FIGURE 16. - Location Map, Gray Fox and Mesa Grande 
Addition Prospects, Yovopoi County,Ariz. S p a r s e ,  s p o r a d i c  

s c h e e l i t e  a l s o  occurs  i n  a  
small  c u t  approximately  300 f e e t  southwest  o f  t h e  main workings,  and i n  a 
small  q u a r t z  s t r i n g e r .  



North of t h e  main workings abou t  75 f e e t  i s  a  c r o s s  v e i n  of q u a r t z  rang ing  
from 3 t o  4  f e e t  wide. T h i s  v e i n  s t r i k e s  N. 75O W. and can be  t r a c e d  on 
t h e  s u r f a c e  f o r  a lmost  70 f e e t .  T h i s  q u a r t z  i s  impregnated w i t h  f l o u r  s c h e e l i t e ,  
and under  t h e  u l t r a v i o l e t  l i g h t  appears  t o  be q u i t e  h igh  grade.  However, t h e  
s p e c i f i c  g r a v i t y  o f  t h e  rock  i s  e s s e n t i a l l y  t h a t  of q u a r t z .  S c h e e l i t e  f l o a t  
i s  t h i n l y  s c a t t e r e d  above and below t h e  main workings. 

About 150 f e e t  e a s t  of t h e  workings i s  a  fo rmat ion  of dark-colored s c h i s t  
which s t r o n g l y  a f f e c t s  a  compass need le .  T h i s  s c h i s t  fo rmat ion  c o n t a i n s  
m a g n e t i t e  and smal l  amounts of i l m e n i t e  and chromite .  I t  i s  composed pre-  
dominant ly  o f  hornblende and c h l o r i t e .  

Bagdad Area 

Black Maqic Group 

The Black Magic group o f  f i v e  unpa ten ted  l o d e  c la ims  i s  i n  s e c s .  23 and 
26, T. 16 N . ,  R. 7 W.,in t h e  Conne l l  Mountains a t  t h e  w e s t e r n  edge of t h e  
P r e s c o t t  Na t iona l  F o r e s t .  The a l t i t u d e  i s  about  5 ,600 f e e t .  No work was i n  
p r o g r e s s  when t h e  p r o p e r t y  was v i s i t e d  i n  September 1938; Thelma Mart in  of 
Wikieup was t h e  owner. The c la ims  may be reached from Camp Wood, which i s  
40  m i l e s  nor thwest  of P r e s c o t t ,  by t r a v e l i n g  5.6 m i l e s  westward from Camp Wood 
on t h e  Yolo Ranch Road, t h e n  2.3 m i l e s  southward on t h e  Beacon L i g h t  Road 
t o  a  road fo rk .  Keep l e f t  and con t inue  southward down a  canyon f o r  1.2 m i l e s  t o  
a n  a d i t  on t h e  west  s i d e  of t h e  canyon ( f i g .  1 7 ) .  

Ben E. Joy of P r e s c o t t  l o c a t e d  a  g roup  of 10 c la ims  i n  1937 on a  wol f rami te  
occur rence  which he d i scovered  by t r a c i n g  f l o a t  t o  i t s  source .  Joy  dug many 
s h a l l o w  p i t s  on t h e  b e t t e r  showings of smal l  enr iched  zones,  and t h e n  ob ta ined  
a  $20,000 Recons t ruc t ion  Finance Corpora t ion  loan  t o  d r i v e  a  600-foot a d i t .  
He c u t  a t  l e a s t  one o f  t h e  e n r i c h e d  zones t h a t  showed on t h e  s u r f a c e ,  bu t  t h e  
t u n g s t e n  m i n e r a l s  d i d  n o t  extend t o  t h e  a d i t  l e v e l .  Joy's p roduc t ion  f i g u r e s  
a r e  n o t  known, bu t  he produced a t  l e a s t  700 pounds of t u n g s t e n  c o n c e n t r a t e s  
a s s a y i n g  5 2  t o  63  p e r c e n t  W03. H i s t o r y  of t h e  p r o p e r t y  i s  n o t  known from t h e  
t i m e  Joy stopped working it u n t i l  it was r e l o c a t e d  i n  October 1955 by 
Thelma Mart in .  The on ly  r e c e n t  work on t h e  p roper ty  i s  a  l i t t l e  s t r i p p i n g  
w i t h  a  b u l l d o z e r  and a  sha l low,  caved s h a f t .  

The minera l  d e p o s i t s  comprise p a r a l l e l  q u a r t z  v e i n s  c a r r y i n g  s p a r s e ,  
s p o r a d i c  wolframite .  The v e i n s  occur  i n  a  coarse -gra ined ,  a l t e r e d  g r a n i t e  
which has  been i n t r u d e d  by l a r g e  pegmat i te  d i k e s  c o n t a i n i n g  pink o r t h o c l a s e .  
The western  p a r t  of t h e  a r e a  i s  o v e r l a i n  by a  l a v a  f low about  100 f e e t  t h i c k .  
There  a r e  some s c h i s t  i n c l u s i o n s  i n  t h e  g r a n i t e .  About 40, g e n e r a l l y  narrow, 
v e i n s  have been found, on ly  a  few of which have con ta ined  s e v e r a l  s c a t t e r e d  
masses of wol f rami te .  The q u a r t z  v e i n s  a r e  seldom more t h a n  2  f e e t  wide, 
s t r i k e  eas tward,  and d i p  45O t o  50° S. 

~ i l s o w  examined t h e  p r o p e r t y  i n  1940. An e x c e r p t  of h i s  r e p o r t  
f o l l o w s :  

Wilson, E. D . ,  Tungsten D e p o s i t s  of Arizona: Arizona Bureau o f  Mines 
B u l l .  148, 1941, pp. 22,  23. 



They ( t h e  v e i n s )  a r e  t r a c e a b l e  f o r  l e n g t h s  o f  2 ,000 t o  4,000 
f e e t  a c r o s s  t h e  canyon. T h e i r  f i l l i n g  c o n s i s t s  of  c o a r s e l y  c r y s t a l l i n e  
g r a y i s h - w h i t e  q u a r t z  from 3 i n c h e s  t o  10 f e e t  wide. I n  p l a c e s  it 
c o n t a i n s  b o d i e s  of  w o l f r a m i t e  a s  s c a t t e r e d  p a r t i c l e s  r a n g i n g  from 
a  f r a c t i o n  of  an  i n c h  t o  more than  3 i n c h e s  i n  d i a m e t e r ,  a s s o c i a t e d  
more o r  l e s s  c l o s e l y  w i t h  p y r i t e .  The v e i n  w a l l s  have been s t r o n g l y  
a l t e r e d  t o  coarse -g ra ined  s e r i c i t e .  

U n f o r t u n a t e l y ,  t h e  
a d i t  d r i v e n  by Joy  was 
caved and f i l l e d  w i t h  

INDEX OF DEPOSITS wa te r  a t  t h e  t ime  of  t h e  
a u t h o r ' s  examinat ion.  

BIOCL D ~ O ~ D O ~  Repor t s  show t h a t  Joy  c u t  
a t  l e a s t  one of  t h e  v e i n s  
a t  dep th .  The q u a r t z  was 
r e p o r t e d  t o  c a r r y  on ly  i r o n  
m i n e r a l s ,  and no t u n g s t e n .  

Black P e a r l  Mine 

The Black P e a r l  group 
of  11 p a t e n t e d  c l a i m s  and 5 
unpa ten ted  c l a i m s  i s  i n  
s e c s .  7 ,  8 ,  and 18, R. 7  W . ,  
and s e c s .  12 and 13, R. 8 W . ,  
T. 15 N. ( f i g .  1 8 ) .  The 
Black P e a r l  mine i s  i n  t h e  ~e s e e .  18 a t  an  a l t i t u d e  
of abou t  5 ,700 f e e t .  I t  i s  
a c c e s s i b l e  from Bagdad by 
19 m i l e s  of  county-maintained 
d i r t  road ( f i g .  1 7 ) .  The 
mine i s  shown on t h e  Geolo- 
g i c a l  Survey t o p o g r a p h i c a l  
map of  t h e  Bagdad, Ar iz . ,  
quadrang le  (1948 e d i t i o n ) ,  
bu t  t h e  road from Bagdad t o  
t h e  mine i s  shown on ly  a s  f a r  
a s  Wildhorse Bas in ,  a l though  

TO congress Junction 
it now e x t e n d s  t o  t h e  mine. 
The mine was i d l e  i n  September 

FIGURE 17. - Location Map, Tungsten Deposits in 1958. 
Bagdad Area, Yovapai County, Ariz. 

The Black P e a r l  c l a ims  
were l o c a t e d  f i r s t  by Wil l iam Conners.  S e v e r a l  v e i n s  a r e  known t o  e x i s t  on 
the  c l a i m s ,  b u t  on ly  one h a s  been exp lo red  t o  any e x t e n t .  T h i s  l o d e  was 
explored i n t e r m i t t e n t l y  by smal l  t e s t  p i t s  and a d i t s  over  a  l e n g t h  of 1,900 
f e e t  by Will iam Lawler and Homer Wood from 1915 t o  1935. A smal l  amount of 
s toping was done d u r i n g  t h i s  p e r i o d  and a  p r o d u c t i o n  was made of  62,100 
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FIGURE 18. - Topographic and Claim Map, Black Pearl Mine, Yavapai County, Ariz. 



pounds of c o n c e n t r a t e s  c o n t a i n i n g  70 p e r c e n t  W03. I n  1936 Vega Mines Co., 
an Arizona c o r p o r a t i o n ,  d rove  and sampled 180 f e e t  of  a d i t .  

R.  D. T r i p p l e ,  o p e r a t i n g  a s  Dixon Mineral  Co., l e a s e d  t h e  c l a i m s  i n  
1950, and on A p r i l  30, 1951,  E. A .  Scho lz  and J. H.  C a z i e r  secured  a  l e a s e  
and o p t i o n  t o  buy t h e  c l a i m s  from t h e  owners,  John Lawler,  J. E. and K. I .  
Har r ing ton ,  Joseph and F l o r e n c e  Walton, and Mary Lyons. The o p t i o n  h a s  been 
extended t o  October  1, 1964. On February  2, 1955, a  Defense M i n e r a l s  Ex- 
p l o r a t i o n  A d m i n i s t r a t i o n  c o n t r a c t  was g r a n t e d  t o  Black P e a r l  Mining Co. 
(Scho lz ,  C a z i e r ,  and L. K. L i n d a h l ) .  The company con t inued  working u n t i l  
November 1, 1955, when H i l l s i d e  Mining and M i l l i n g  Co. ob ta ined  a  s u b l e a s e  
and o p t i o n .  The c o n t r a c t  t h e n  was a s s i g n e d  t o  t h e  H i l l s i d e  Mining 8 M i l l i n g  
Co. by t h e  Defense Minera l s  E x p l o r a t i o n  A d m i n i s t r a t i o n .  The l a t t e r  company 
cont inued mining o p e r a t i o n s . t h r o u g h  J u l y  1956. H i l l s i d e  Mining & M i l l i n g  
Co. r e l e a s e d  i t s  l e a s e  and o p t i o n  i n  February  1957, and t h e  p r o p e r t y  r e v e r t e d  
t o  Black P e a r l  Mining Co. P roduc t ion  from 1951 th rough  1956 was 6 ,312 u n i t s  
of WOg. F i g u r e  19 i s  a  map of t h e  p r i n c i p a l  workings.  

, . - 
ELEVATION 5500 

LONGITUDINAL PROJECTION OF WORKINGS 
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FIGURE 19. - Black Pearl Mine, Yavopai County, Ariz. 

When t h e  a u t h o r  v i s i t e d  t h i s  c l a i m  t h e  e n t r a n c e  g a t e  t o . t h e  p r o p e r t y  - 
was padlocked and workings were i n a c c e s s i b l e .  The fo l lowing  g e o l o g i c a l  and 
m i n e r a l o g i c a l  d e s c r i p t i o n s  a r e  t aken  from t h e  f i l e s  of  t h e  Defense Minera l s  
Exp lo ra t ion  A d m i n i s t r a t i o n .  

The Black P e a r l  mine i s  developed on a  n o r t h w e s t e r l y  
t r e n d i n g  f i s s u r e  v e i n  which d i p s  s t e e p l y  t o  t h e  s o u t h  i n  a  g r a n i t e  
h o s t  rock.  T h i s  rock  i s  probably  of e a r l y  Precambrian age ,  and 
a p p a r e n t l y  forms t h e  basement rock  o f  an e x t e n s i v e  reg ion .  R e l a t i v e l y  

Work c i t e d  i n  f o o t n o t e  21  ( p .  4 2 ) ,  p. 21. 



large parts of the region are covered by a series of Quarternary 
or Tertiary lava flows with which gravel deposits are interbedded. 
Lavas form the tops of broad mesas in this area, but near the 
mine the lavas and gravels are absent and the underlying rock is 
granite. 

The normal granite near the mine, forming the host rock 
for the Black Pearl vein, is a medium to dark gray, relatively 
coarse-grained aggregate of quartz, orthoclase, hornblende, 
and biotite. The granite is cut by a series of joints spaced 
from 0.5 to 1.5 feet apart and approximately parallel to the 
vein. The joints occupy a zone on the south side of the vein, 
but similar joints were not found north of the vein. (Author's 
note: Mr. Cazier states that these joints show in the shaft 
north of the vein.) Crystals or clots of feldspar lying across 
the joints in the granite are not offset or otherwise affected. 

A type of granitic rock, distinctly different from that 
described above, crops out a few hundred feet west of the exposed 
part of the Black Pearl vein. This granitic rock is a uniformly 
fine-grained, whitish, aplitic rock in which quartz is the 
dominant mineral. In appearance the rock is similar to alaskite. 
(Author's note: Scholz states that the rock varies from the 
Alaskite to ~~lite.) In this rock, and about on the projection 
of the Black Pearl vein, there are many dark brown or reddish 
spherical clots. Some of these clots, not so deeply weathered as 
others, reveal a core of granular pyrite. A dike of similar, 
aplitic, light-colored granite crosses the Black Pearl vein near 
its eastern end, but neither the dike nor the vein appears to be 
noticeably affected by the other at the junction. 

The Black Pearl vein (figs. 20 and 21), which occupies a 
narrow fissure in granite, strikes N. 70° to 75O W. and dips 75O 
to 85O south. The strike length of the vein at the outcrop is 
about 1,800 feet, and the potentially productive part of the 
vein is about 1,600 feet. The continuity of the vein is interrupted 
only by a slight echelon arrangement of the vein segments and by 
short intervals that are barren or only slightly mineralized. 
The vein is of fairly uniform thickness, averaging about 3 feet; 
however, it thins appreciably and apparently pinches out at both 
ends. 

The vein makes a sharp contact with the granite and in most 
places where the contact can be observed there is a thin 
selvage of gouge between the vein and the granite. This gouge 
is commonly slickensided and the plunge of the striations on it 
varies from nearly horizontal to nearly vertical. There is no 
indication that appreciable displacement has taken place along 
the fissure, either prior to or following emplacement of the ore. 

The granitic host rock near the vein has been altered to 
greisen, which is recognizable mainly by a preponderance of 



coarse, white mica. The mica is a common mineral in the wall 
rock next to the vein, along the faults and fractures that 
intersect the vein, and also in relatively barren parts of the 
vein. 

The predominant gangue mineral in the Black Pearl vein 
is massive, grayish-white, coarse-grained crystalline quartz. 
Associated locally with the quartz are abundant masses or veins 
of coarse muscovite, and some relatively small amounts of a 
pinkish feldspar occurring as veinlets. The quartz commonly 
has a network of tight fractures. At the surface these stand 
out as thin, reddish brown lines. Coarse, euhedral crystals 
and crystal aggregates of blue-green beryl are relatively 
abundant in the vein, and in a few places purpose fluorite is 
abundant. 

The principal hypogene metallic minerals in the vein in 
decreasing order of abundance are: pyrite, wolframite, specularite, 
bismuthinite, and molybdenite. Gold and silver are reported to be 
sparingly present in the ore and chalcopyrite is present in 
trace amounts. Scheelite is reported to be present in minor amounts. 

Pyrite is the most abundant of the metallic minerals and 
according to Scholz it constitutes about 25 percent (by weight) of 
the vein material. The pyrite varies from coarse- to fine-grained, 
crystalline cr massive, but generally occurs in large masses in 
the vein. These masses tend to be crudely elongated normal to the 
vein walls. 

The ore mineral is wolframite. This occurs in the vein as 
isolated euhedral to subhedral crystals which range from a fraction 
of an inch to many inches in maximum dimension, and crystals 2 or 
3 inches across are moderately abundant. Scholz reports that the 
largest single piece of wolframite recovered from the mine weighed 
about 250 pounds and that pieces which weigh from 10 to 15 pounds 
are frequently recovered. He also reported that the iron content 
of the wolframite is slightly higher in the west part of the vein 
and the manganese content is highest in the east part of the vein. 
The ratio of iron to manganese is about 1:l on the west end of the 
vein and 1:1.3 on the east end. The wolframite tends to be lighter 
colored on the east end and darker colored on the west. 

Specularite is abundant in parts of the vein zone and appears to 
be concentrated in or very close to barren parts of the vein. The 
parts of the vein that contain specularite contain little or no 
wolframite; apparently these two minerals are incompatible. This 
relationship of specularite to wolframite may be a useful guide 
in exploration. 

Bismuthinite occurs in coarse- to fine-grained platy or acicular 
crystals in small masses or nuggets but is not abundant. Scholz and 
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FIGURE 20. - Plan and Assay Map, West End of Black Pearl Mine, Yovapai County, Ariz. 
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FIGURE 21. - Plan and Assay Map, East End of Black Pearl Mine, Yavapai County, Ariz. 



Cazier estimated that the ore contains 0.12 percent bismuth, probably 
all in the bismuthinite, which,if recoverable, would constitute a 
valuable by-product of the ore. (Author's note: According to 
Cazier silver values appear to be associated with the bismuthinite.) 

Molybdenite occurs in a coarse to fine platy granules and 
apparently l's widely distributedin the vein in very small amounts. 
It is doubtful if it could be recovered economically. 

Beryl is sufficiently abundant in the ore to be of possible 
commercial value; Scholz and Cazier estimated that the Be0 content of 
the ore ranges from 0.15 to 0.5 percent. The beryl occurs as pale- 
blue euhedral crystals and columnar aggregate. The individual 
crystals are often from 1 to 2 inches long, and crystal aggregates 
several inches across and weighing several pounds are not uncommon. 
Some of the beryl is recovered by hand sorting but none of it has 
been marketed. 

Muscovite is relatively abundant. Scholq and Cazier 
estimated that this mineral constitutes 2 to 4 percent of the 
vein filling. The muscovite is generally concentrated along the 
vein walls and forms seams from about 1/4 to 2 inches wide, but 
in some places occurs as more or less isolated masses. Most of 
the muscovite is coarse-grained; however, a very fine-grained mica 
was found in a few thin veinlets cutting vein quartz. 

Oxides of iron, largely derived from weathering of pyrite, 
occur abundantly in the outcrop and in the near-surface mine 
workings. Pyrite is not present in the outcrop but cavities 
from which pyrite has been leached are abundant. Oxidation has 
extended to a depth of at least 40 feet below the outcrop 
and has caused a slight disintegration of the vein to this depth, 
thus making the ore somewhat more amenable to mining and milling 
than the unoxidized ore. 

The paragenesis of the hypogene vein minerals is very complex. 
The deposit appears to be a pegmatite that verges on the hypothermal 
type of vein. The mineral sequence suggests overlapping or 
"telescoping" of the two types of deposits, and it is possible 
that the exposed part of the Black Pearl 3ein represents the 
transition zone between a hypothermal quartz vein and a pegmatite. 

Marqie C. (CTM) and Black Diamond Group 

The Black Diamond and CTM group of 25 unpatented lode claims is in 
sec. 12, R. 8 W., and sec. 7, R. 7 W., T. 15 N.,at an altitude of about 
5,200 feet. The property adjoins the Black Pearl group on the northwest. 
The claims are accessible from Bagdad by traveling 16.6 miles northeasterly 
on the Black Pearl Road, and left, or northerly 0.5 mile to the principal 
workings on the claims (fig. 17). The property was idle in September 1958. 



These c la ims  a r e  r e l o c a t i o n s  of 16  c l a i m s  o r i g i n a l l y  l o c a t e d  by Joe  
S t r o t j o s t  abou t  1940, and r e p o r t s  i n d i c a t e  t h a t  he recovered a  few pounds 
of h igh-grade wol f rami te  f l o a t .  Many r e l o c a t i o n s  have been made on t h e s e  
c la ims .  C l i n t  Camp l i v e d  on t h e  p r o p e r t y  f o r  10  y e a r s  and s o l d  some high-  
grade f l o a t  found on t h e  p r o p e r t y .  Tungsten Conso l ida ted  Mines, Inc . ,  
acqu i red  t h e  p r o p e r t y  i n  t h e  mid-1950's. The l a s t  r e l o c a t i o n s  of 25  c la ims  
a r e  d a t e d  J u l y  5, 1956. Yucca Tungsten Corp. l e a s e d  t h e  p r o p e r t y  i n  1956 
and m i l l e d  a  few t o n s  of o r e ,  b u t  t h e  c o n c e n t r a t e  d id  n o t  meet market 
s p e c i f i c a t i o n s .  

Workings c o n s i s t  of an i n a c c e s s i b l e  i n c l i n e d  s h a f t  probably  50 f e e t  
deep, an i n c l i n e d  a d i t  about 100 f e e t  long ,  a  smal l  amount of b u l l d o z e r  
s t r i p p i n g ,  and s e v e r a l  sha l low p i t s  and p r o s p e c t  ho les .  

S e v e r a l  q u a r t z  v e i n s  a r e  p r e s e n t ,  r ang ing  i n  wid th  from 3 t o  18 inches .  
The v e i n s  a r e  i n  a  g r a y ,  a l t e r e d ,  medium-grained g r a n i t e  which c o n t a i n s  bo th  
muscovite and b i o t i t e .  The g r a n i t e  i s  h i g h l y  a l t e r e d  i n  p l a c e s  and i s  
s t a i n e d  wi th  i r o n  i n  t h e  v i c i n i t y  o f  t h e  q u a r t z  ve ins .  

Very s p a r s e ,  s p o r a d i c ,  smal l  c r y s t a l s  o f  wol f rami te  occur  i n  t h e  q u a r t z  
veins .  Also p r e s e n t  a r e  v a r i a b l e  amounts of muscovite and l i m o n i t e  wi th  some 
manganese s t a i n s .  The q u a r t z  v e i n l e t s  which have been worked most e x t e n -  
s i v e l y  a r e  d i s c o n t i n u o u s .  The v e i n l e t  i n  t h e  i n c l i n e d  a d i t  s t r i k e s  N. 80° E .  
and d i p s  780 S. I t  can be t r a c e d  f o r  perhaps  150 f e e t .  Some s c h e e l i t e  f l o a t  
has been found i n  t h i s  v i c i n i t y .  

South S ide  Group 

The South S i d e  g roup  of 29 c la ims i s  i n  s e c s .  17 and 18, R. 7  W. ,  and 
sec .  13 ,  R. 8 W . ,  T. 15 N.,at  an average a l t i t u d e  of approximately  5,400 
f e e t .  The p r o p e r t y  i s  a c c e s s i b l e  from Bagdad by t r a v e l i n g  17.2 m i l e s  nor th -  
e a s t e r l y  on t h e  winding Black P e a r l  Road, and sou thwes te r ly  1.8 m i l e s  t o  t h e  
South S i d e  campsi te  by way of a  t r a i l  t h a t  b ranches  l e f t  o r  e a s t e r l y  from 
the  Black P e a r l  Road ( f i g .  1 7 ) .  Arvid A l m  was l i v i n g  on t h e  p r o p e r t y  and 
doing assessment  work when t h e  p r o p e r t y  was examined i n  September 1958. 

Claim l o c a t i o n s  on t h i s  p r o p e r t y  were made a s  e a r l y  a s  1916 o r  1917 
when Laso Bozar th  sank a  sha l low s h a f t  on Double Jack  H i l l .  Ore from t h i s  
s h a f t  i s  r e p o r t e d  t o  have con ta ined  3  t o  4  p e r c e n t  NO3. Claude Ecke l  and 
Robert S t a r k  worked t h e  c la ims  i n t e r m i t t e n t l y  from 1935 t o  1940, when Ecke l ,  . S t a r k ,  and Arvid A l m  r e l o c a t e d  some of t h e  b e t t e r  showings. A s m a l l  m i l l  was 
b u i l t  on Boulder Creek,  and abou t  1 t o n  of c o n c e n t r a t e s  c o n t a i n i n g  abou t  70 
percen t  W 0 3  was produced i n  1942. Both Eckel  and S t a r k  d ied  a  few y e a r s  
ago. I n  1954, A l m ,  Joseph L y l e ,  Oscar  Hylton,  and Alv in  Cook r e l o c a t e d  , 
s e v e r a l  of t h e  c la ims .  Subsequent r e l o c a t i o n s  of a d j o i n i n g  ground have been 
made. 

A smal l  p roduc t ion  h a s  been made from s e v e r a l  s u r f a c e  pocke t s  on t h e  
proper ty .  No r e c o r d  i s  a v a i l a b l e ,  b u t  A l m  e s t i m a t e s  t h a t  3 t o n s  of con- 
c e n t r a t e s  and cobbed o r e  c o n t a i n i n g  a t  l e a s t  60 p e r c e n t  W03 has  been produced. 
Much of t h i s  p roduc t ion  came from s m a l l ,  n e a r l y  pure  pockets  of wolframite .  



As an example, t h e  l o c a t i o n  h o l e  on t h e  Red L i n e  No. 10  i n  t h e  extreme 
n o r t h e a s t  c o r n e r  of sec .  18 produced 10  u n i t s  o f  WOg. 

Workings on t h e  p r o p e r t y  c o n s i s t  of s e v e r a l  a d i t s  from 20  t o  100 f e e t  
long ,  s e v e r a l  sha l low s h a f t s  from 1 0  t o  40  f e e t  deep,  and many s h a l l o w  p i t s  
and opencuts .  

The g e o l o g i c  s e t t i n g  i s  g r a n i t e  wi th  one smal l  remnant of s c h i s t  and 
g n e i s s .  The predominant t y p e  o f  g r a n i t e  i s  medium t o  da rk  g r a y ,  coarse-  
g r a i n e d ,  and e x t e n s i v e l y  a l t e r e d  i n  p l a c e s .  T h i s  format ion i s  c u t  by a t  l e a s t  
t h r e e  j o i n t  s e t s .  Some of t h e s e  j o i n t s  a d j a c e n t  t o  t h e  sou th  s i d e  l i n e  of 
t h e  Black P e a r l  group show movement. T h i s  g r a n i t e  i s  t h e  p r i n c i p a l  h o s t  
r o c k  f o r  numerous q u a r t z  v e i n s .  

A t y p e  of g r a n i t e ,  d i s t i n c t l y  d i f f e r e n t  from t h a t  f i r s t  d e s c r i b e d ,  
c r o p s  o u t  a  few hundred f e e t  s o u t h  of t h e  s o u t h  s i d e l i n e  of t h e  Black P e a r l  
group. T h i s  i s  a  uniformly f i n e - g r a i n e d ,  l i g h t  g r a y ,  a p l i t i c  r o c k  i n  which 
q u a r t z  i s  t h e  predominant minera l .  T h i s  rock  c o n t a i n s  many dark  reddish-b'rown 
nodules  o r  c l o t s .  Some of t h e s e ,  n o t  s o  d e e p l y  weathered a s  o t h e r s ,  r e v e a l  
a  c o r e  of g r a n u l a r  p y r i t e .  These nodules  o r  c l o t s  were r e p o r t e d  t o  c a r r y  
y t t r i u m ,  bu t  a  sample from o u t c r o p s  showed on ly  a  t r a c e  amount. 

A pink ,  ve ry  coarse -gra ined  d i k e  of g r a n i t e  i s  immediately n o r t h  of 
t h e  a p l i t i c  rock. I t  i s  predominate ly  pink o r t h o c l a s e  wi th  some g l a s s y  
q u a r t z  and smal l  books of muscovite.  I t  s t r i k e s  N. 80° W.  

A t  0.3 mile e a s t  of t h e  A l m  campsi te ,  t h e  road has  c u t  a  m i n e r a l i z e d  
zone 3 t o  1 0  f e e t  wide. Muscovite mica wi th  cubes of l i m o n i t e  ( a f t e r  p y r i t e )  
i s  predominate i n  t h i s  zone. F l u o r i t e  i s  l o c a l l y  p r e s e n t  i n  v e r y  smal l  

, .- c r y s t a l s .  The owners r e p o r t e d  t h a t  l i t h i u m  a s s a y s  t o  2 p e r c e n t  had been 
o b t a i n e d  from t h i s  zone. A sample c u t  3.5 f e e t  a c r o s s  t h e  b e s t  m i n e r a l i z e d  
p o r t i o n  showed o n l y  a  t r a c e  o f  l i t h i u m .  

/ On t h e  n o r t h  s i d e  of Double J a c k  H i l l  a r e  two s h o r t  a d i t s  d r i v e n  i n t o  a  
f a u l t  through a  remnant of s c h i s t  and g n e i s s .  The owners r e p o r t e d  t h a t  
chromium a s s a y s  t o  6 p e r c e n t  had been o b t a i n e d  here .  The a u t h o r  c u t  a  sample 
a c r o s s  1 f o o t  of t h e  f a u l t  m a t e r i a l ,  which gave only  a  t r a c e  o f  chromium. 
The s t r i k e  of t h i s  f a u l t  was N. 80° E.  and d i p  was 81° S. 

Sparse ,  s p o r a d i c  wol f rami te  o c c u r s  i n  numerous q u a r t z  v e i n s  which c u t  
t h e  g r a y ,  coarse -gra ined  g r a n i t e .  The v e i n s  a r e  d i scon t inuous  and a r e  
sometimes p a r a l l e l  w i t h  on ly  a  few f e e t  of g r a n i t e  s e p a r a t i n g  them. The 
v e i n s  seem t o  f i t  i n t o  one of t h r e e  p a t t e r n s :  E a s t  s t r i k e  wi th  80° t o  85O S. 
d i p ,  N .  50° t o  800 W.  s t r i k e  w i t h  75O t o  85O S. d i p ,  and N. 70° t o  800 E.  
s t r i k e  wi th  70° t o  80° S. d ip .  They range  i n  width from 1 t o  40 inches .  
S e v e r a l  f l a t  s p u r  v e i n l e t s  were observed on t h e  South S i d e  No. 7 c l a i m  
( f o r m e r l y  Bonus). These s p u r  v e i n s  were wedge shaped i n  c r o s s  s e c t i o n ,  and 
were s e v e r a l  i n c h e s  t h i c k  a t  t h e  i n t e r s e c t i o n  wi th  t h e  main v e i n ,  b u t  th inned  
t o  mere f r a c t u r e s  i n  t h e  g r a n i t e  a  few f e e t  from t h e  hanging w a l l  of t h e  
main q u a r t z  ve in .  From t h e  workings i t  seems t h a t  t h e s e  f l a t  s p u r  v e i n l e t s  
a t  t h e  i n t e r s e c t i o n  wi th  t h e  main q u a r t z  v e i n  were probably  a  s o u r c e  of 
t u n g s t e n .  



According t o  A l m  t h e  w o l f r a m i t e  f o r  t h e  most p a r t  occurred a s  l a r g e  
c r y s t a l s  and a g g r e g a t e s  s o  t h a t  a  h igh-grade p roduc t  r e s u l t e d  from s o r t i n g  
and cobbing t h e  o r e .  The wol f rami te  does n o t  seem t o  be conf ined t o  any one 
s e t  of v e i n s ,  b u t  appears  t o  be d i s t r i b u t e d  v e r y  e r r a t i c a l l y  th roughout .  

The q u a r t z  c a r r i e s  va ry ing  amounts of i r o n  ox ides  and l o c a l l y  abundant 
muscovite.  Small amounts of f l u o r s p a r  were observed.  According t o  A l m ,  
wherever abundant muscovite i s  found i n  t h e  q u a r t z  v e i n s ,  wol f rami te  i s  
found a d j a c e n t  t o  it. 

Tunqstona Mine 

. 
The Tungstona mine comprises  18 unpa ten ted  l o d e  c la ims  i n  s e c s .  13 ,  

14, 23, and 24, T. 15 N., R. 9  W . ,  i n  t h e  Eureka mining d i s t r i c t .  The 
a l t i t u d e  i s  about  4,000 f e e t .  The p r o p e r t y  i s  a c c e s s i b l e  from Bagdad by 
t r a v e l i n g  3.9 m i l e s  n o r t h e a s t e r l y  on a  county-maintained d i r t  road,  and 
2.6 m i l e s  t o  t h e  Tungstona s h a f t  and m i l l  ( f i g .  1 7 ) .  The c la ims  were i d l e  
when v i s i t e d  i n  September 1958. The p r o p e r t y  i s  owned by Bagdad Copper 
Corp. 

Three c la ims  o f  t h e  group were l o c a t e d  o r i g i n a l l y  by J u l i u s  Comode 
i n  1932. Comode abandoned t h e  c la ims ,  probably  i n  1943, a f t e r  having mined 
a  few t o n s  of o r e  from d e p o s i t s  near  t h e  p o r t a l  of t h e  p r e s e n t  a d i t  of  t h e  
Tungstona mine. The o r e  was m i l l e d  on t h e  p r o p e r t y  wi th  a  sample c r u s h e r ,  
r o l l s , '  and c o n c e n t r a t i n g  t a b l e .  The few pounds of c o n c e n t r a t e  produced were 
marketed wi th  an o r e  buyer  i n  Tucson, Ariz .  

I n  1945, R u s s e l l  Samson of Bagdad l o c a t e d  a group of f i v e  c la ims ,  
inc lud ing  t h e  t h r e e  o r i g i n a l  ones.  He d id  l i t t l e  work on them t o  t h e  
middle of 1952, when t h e  p r o p e r t y  was a c q u i r e d  under  a  l e a s e  and o p t i o n  
agreement by H i l l s i d e  Mining & M i l l i n g  Co. S h o r t l y  t h e r e a f t e r  t h e  company 
l o c a t e d  13 a d d i t i o n a l  c la ims  ( f i g .  22) and i n i t i a t e d  an underground 
e x p l o r a t o r y  program by d r i v i n g  an a d i t  des igned  t o  c r o s s c u t  t h e  most f a v o r a b l e  
surface-exposed zone a t  a  d e p t h  of abou t  250 f e e t .  The zone was encountered 
and e x t e n s i v e l y  exp lored  by d r i f t s  and c r o s s c u t s .  F ive  s t o p e s  were p repared  
and mined u n t i l  approximately  15,000 t o n s  of s t o p e  and development o r e ,  
con ta in ing  an average of 0.15 p e r c e n t  WOg, had been produced. The o r e  was 
t rucked t o  t h e  H i l l s i d e  mine f o r  p i l o t  p l a n t  t e s t s .  The t e s t s ,  completed i n  
September 1953, r e s u l t e d  i n  t h e  p roduc t ion  o f  17,000 pounds of c o n c e n t r a t e s  
con ta in ing  63  p e r c e n t  t u n g s t e n  t r i o x i d e .  A 500-ton p l a n t  was b u i l t  on t h e  
p roper ty  and began o p e r a t i n g  on November 3 ,  1954. The p roper ty  con t inued  
t o  o p e r a t e  u n t i l  t h e  p r i c e  of t u n g s t e n  dropped. P roduc t ion  from 1952 through 
1956 was 7,449 u n i t s  of W03 from p o s s i b l y  50,000 t o n s  of o r e .  . 

Bagdad Copper Corp. has  acqu i red  s o l e  ownership  of t h e  p r o p e r t y .  A t  t h e  
p r e s e n t  t ime ,  w a t e r  i s  b e i n g  pumped from t h e  mine f o r  domest ic  u s e  a t  Bagdad. 

F i g u r e  23, a  map of t h e  mine workings,  and f i g u r e  24, a  topograph ic  
map o f  t h e  a r e a ,  were f u r n i s h e d  by t h e  owner. 



The U.S. G e o l o g i c a l  
Survey has  p u b l i s h e d  a  
paper  on t h e  geology and 
o r e  depos o f  t h e  Bag- $37 dad area.- 

The fo l lowing  i s  an 
e x c e r p t  from page 79 of  
t h i s  r e p o r t :  

Along Boulder  Creek 
i n  t h e  n o r t h e a s t  c o r n e r  
of Bagdad a r e a ,  wol f rami te -  
b e a r i n g  v e i n s  appear  i n  
t h e  muscov i t e -g ran i t e  f a c i e s  
of  t h e  Lawler Peak g r a n i t e  
(P recambr ian) .  The wol- 
f r a m i t e  c r y s t a l s ,  a s  much 
a s  one-quar te r  of  an  inch  
long ,  occur  i n  c l o s e l y  
spaced,  n e a r l y  v e r t i c a l ,  
p a r a l l e l  q u a r t z  v e i n s  a s  
much a s  1 i n c h  and, r a r e l y ,  
2 i n c h e s  wide. South of  
Boulder  Creek t h e y  form a  

s d e  in reel zone n e a r l y  1 2  f e e t  wide and 
T I O *  R 9 Y  s t r i k e  nor thwes t  and have a  

. FIGURE 22. - Claim M ~ D .  Tunastona Mine. c o n t i n u i t y  of  200 o r  300 f e e t .  - 
Yovapoi county," Ariz. On t h e  n o r t h  s i d e  of t h e  

c r e e k ,  however, an  e a s t e r l y -  
t r e n d i n g  zone of v e i n l e t s  t h a t  i s  1 0  t o  50 f e e t  wide c r o p s  o u t  f o r  a  e 

d i s t a n c e  of more t h a n  2,000 f e e t .  Development of t h i s  e a s t e r l y - t r e n d i n g  zone. 
of  v e i n l e t s  was being done a t  t h e  Tungstona mine i n  1952. 

Beryl  i s  an impor tan t  a c c e s s o r y  m i n e r a l  i n  t h e  q u a r t z  v e i n s  and l o c a l l y  
i s  v e r y  abundant.  Small  amounts of s c h e e l i t e  occur  i n  t h i n  f i l m s  and c r u s t s  
on t h e  s u r f a c e  exposures  and it i s  r e p o r t e d  t h a t  s c h e e l i t e  h a s  been found i n  
t h e  underground workings of t h e  Tungstona mine. G e n e t i c a l l y  t h e  v e i n s  a r e  
t h e  r e s u l t  o f  f i l l i n g  of f i s s u r e s  by l a t e - s t a g e  emanat ions  from t h e  Lawler 
Peak g r a n i t e  magma. 

The fo l lowing  g e o l o g i c a l  and m i n e r a l o g i c a l  d e s c r i p t i o n s  a r e  a b s t r a c t e d  
from a  p r e v i o u s  r e p o r t  by t h e  B u r e a U o f  Mines i n  1954. 

The g r a n i t e  su r round ing  t h e  mine o r e  i s  medium t o  c o a r s e  g r a i n e d  
p i n k i s h  i n  c o l o r ,  and a p p e a r s  t o  be u n a l t e r e d .  I n  t h e  mine a r e a ,  t h e  g r a n i t e  
h a s  been s i l i c i f i e d  and a l t e r e d  t o  a  l i g h t  g r a y  c o l o r .  The a l t e r e d  q r a n i t e  
i s  conf ined  t o  a  rough ly  e l l i p t i c a l  a r e e ,  p o s s i b l y  2,000 f e e t  long  b; 
1 ,000  f e e t  wide. 

Anderson, C. A . ,  Scholz ,  E .  A . ,  and S t r o b e l l ,  J. D., Jr., Geology and Ore  
D e p o s i t s  of  t h e  Bagdad Area,  Yavapai County, Arizona:  Geol. Survey P r o f .  
Paper 278, 1955, 103 pp. 
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VERTICAL SECTION THRU SECOND LEVEL 

FIGURE 23. - Mine Workings, Tungstona Mine, Yavapoi County, Ariz. 

FIGURE 24. - Topographic Map, Tungstono Mine, Yavapai County, Ar iz  



The a l t e r e d  g r a n i t e  i s  c u t  by t h r e e  p a r a l l e l  s h e a r  zones t h a t  s t r i k e  
approximately  N. 70° W . ,  and d i p  about  75O t o  t h e  south .  The s h e a r  zones 
a r e  t r a c e a b l e  f o r  s e v e r a l  hundred f e e t .  

Ore m i n e r a l s  seem t o  be conf ined t o  f a i r l y  p e r s i s t e n t  q u a r t z  v e i n l e t s  
t h a t  occupy f r a c t u r e s  i n  t h e  s h e a r  zones and t h a t  a r e  roughly conformable 
wi th  t h e  d i p  and s t r i k e  of t h e  s h e a r  zones.  The v e i n l e t s  average about  
0.75 inch  wide and a r e  spaced a t  i n t e r v a l s  of a  few i n c h e s  t o  s e v e r a l  f e e t .  
The g r e a t e s t  c o n c e n t r a t i o n  of v e i n l e t s  i n  t h e  d e p o s i t  being developed i s  
a long  t h e  n o r t h  12- t o  15- foo t  p o r t i o n  of t h e  v e i n  zone where t h e y  occur  
a t  average i n t e r v a l s  of abou t  6 inches .  Tungsten is d i s t r i b u t e d  s p o r a d i c a l l y  
i n  t h e  q u a r t z  a s  g r a i n s  of wol f rami te ,  h u e b n e r i t e ,  and s c h e e l i t e .  Assoc ia ted  
wi th  t h e  t u n g s t e n  m i n e r a l s  a r e  a p p r e c i a b l e  amounts of muscovi te ,  and g r a i n s  
of b e r y l ,  f l u o r i t e ,  molybdeni te ,  and b i s m u t h i n i t e .  I r o n  m i n e r a l s  a r e  p r e s e n t  
i n  v a r i a b l e  amounts. Hemat i te  and l i m o n i t e  a t  t h e  s u r f a c e  g i v e  way a lmost  
complete ly  t o  p y r i t e  a t  a  d e p t h  of about  150 f e e t .  

The fo l lowing  e x c e r p t  i s  t a k e n  from page 97 of Geolog ica l  Survey 
P r o f e s s i o n a l  Paper  278: 

I n  1944, R u s s e l l  Samson and a s s o c i a t e s  e r e c t e d  a  10-ton 
m i l l  and a  c o n c e n t r a t i n g  t a b l e  t o  s e p a r a t e  t h e  wolframite ,  and 
M r .  Samson ob ta ined  9 0  pounds of c o n c e n t r a t e  c o n t a i n i n g  30 
p e r c e n t  W03 from 7  o r  8 t o n s  of m i n e r a l i z e d  rock  from an open 
c u t  i n  t h e  v e i n  system sou th  of Boulder Creek. I n  o r d e r  t o  
o h t a i n  a d d i t i o n a l  in fo rmat ion  a s  t o  t h e  g r a d e ,  i n  1944 we c u t  2  
channels  a c r o s s  bo th  m i n e r a l i z e d  zones; one sample, 8 f e e t  long ,  
from n o r t h  of Boulder Creek conta ined 0.16 p e r c e n t  NOg; t h e  o t h e r  
sample, 11.4 f e e t  long ,  from sou th  of Boulder Creek con ta ined  
0.13 p e r c e n t  WOg. These d e t e r m i n a t i o n s  were made by F. S. Grimaldi  
of t h e  Geolog ica l  Survey. S p e c t r o g r a p h i c  a n a l y s e s  of t h e  same 
samples, made by K.  J. Murata, a l s o  of t h e  Survey,  i n d i c a t e  0.05 
percen t  Be0 i n  t h e  n o r t h  zone and 0 .2  p e r c e n t  Be0 i n  t h e  sou th  
zone. Minor c o n s t i t u e n t s  i n c l u d e  l e a d ,  bismuth,  molybdenum, and 
vanadium. 

Eighteen t o n s  of minera l i zed  rock were b l a s t e d  from t h e  
exposures  sou th  of Boulder Creek by R u s s e l l  Samson i n  1944. The 
broken rock was ground i n  a  b a l l  m i l l  and a  275-pound sample 
was s p l i t  from t h e  d i s c h a r g e .  I n  a  s m a l l e r  s p l i t  from t h e  sample, 
F. S. Gr imald i  found 0.21 p e r c e n t  W03, and E s t h e r  C l a f f y  of t h e  
Survey determined t h e  Be0 c o n t e n t ,  by s p e c t r o g r a p h i c  a n a l y s i s ,  
t o  be 0 . 2  p e r c e n t .  

E.  G. Green has  r e p o r t e d  t h a t  t h e  development work i n  1952 
revea led  a p p r e c i a b l e  tonnages  of h i g h e r  g r a d e  W03 c o n t e n t  averaging 
0.3 p e r c e n t .  A d e p o s i t  of  such low-grade o r e  can be  mined only  
when p r i c e s  f o r  t u n g s t e n  a r e  a s  h igh a s  t h e y  were i n  1952. Con- 
t i n u e d  high p r i c e s  f o r  t u n g s t e n  and e f f e c t i v e  s e p a r a t i o n  of t h e  
b e r y l  would i n s u r e  cont inued o p e r a t i o n s .  The l e n g t h  of t h e  o u t c r o p s  
o f  t h e  tungs ten-bear ing  v e i n s  i n d i c a t e s  t h a t  a p p r e c i a b l e  r e s o u r c e s  
o f  WOg and Be0 a r e  p r e s e n t .  



According t o  Robert  Bogar t ,  former s u p e r i n t e n d e n t  of t h e  o p e r a t i o n s ,  
sampling a t  t h e  Tungstona was complete ly  u n r e l i a b l e .  Even m i l l  samples 
could n o t  be checked wi th  any degree  of accuracy.  Apparent ly  t h e  m i n e r a l i -  
z a t i o n  i s  extremely s p o r a d i c .  Bogart  thought  t h e  o r e  which had been mined 
and m i l l e d  con ta ined  about  0 .2  p e r c e n t  WOg w i t h  Be0 ( b e r y l l i u m  o x i d e )  c o n t e n t  
ranging from 0.05 t o  0.08 p e r c e n t .  

F igure  25 i s  a  f l o w s h e e t  of t h e  m i l l  on t h e  p r o p e r t y .  According t o  
Bogar t  t h i s  m i l l  recovered about  75 p e r c e n t  of t h e  t u n g s t e n  t r i o x i d e  from 
the  Tungstona o r e .  Except f o r  a  t e s t  run t o  r e c o v e r  muscovi te ,  no a t t e m p t  
was made t o  recover  any of t h e  o t h e r  minera l s .  
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FIGURE 25. - Mill Flowsheet, Tungstona Mine, 
Yavapai County, Ariz. 

A 13- ton 
sample of o r e  was 
shipped t o  t h e  
Bureau of Mines 
Experiment S t a t i o n  
i n  Rapid C i t y ,  S.  
Dak., where metal -  
l u r g i c a l  t e s t s  were 
made t o  r e c o v e r  t h e  
b e r y l l i a .  Following 
i s  a  b r i e f  resume of 
t h e  r e s u l t s .  

The o r e  was 
analyzed chemica l ly ;  
it con ta ined  0.060 
p e r c e n t  BeO. Two 
p i l o t  m i l l  f l o t a t i o n  
t e s t s  were made i n  
A p r i l  1954. I n  t h e  
b e t t e r  t e s t ,  21.7 pe rcen-  
of t h e  b e r y l l i u m  was 
recovered a s  a  f l o -  
t a t i o n  c o n c e n t r a t e  
having 2.60 percen t  
BeO. Cons iderab le  
d i sc repancy  e x i s t e d  
between t h e  chemical  
and microscop ic  
a n a l y s e s ,  probably  
owing t o  heavy minera l  
s t a i n i n g .  Time d i d  
not pe rmi t  more ex- 
t e n s i v e  t e s t i n g  f o r  
s t a i n  removal t o  i m -  
prove t h e  b e r y l  
s e p a r a t i o n .  



Green Back Group 

The Green Back group o f  f o u r  unpatented lode  c la ims  i s  i n  s e c s .  27 and 
34 ,  T. 14  N . ,  R. 9 W . ,  p robab ly  1.25 m i l e s  s o u t h e a s t  of M i l l e r  Mountain, 
shown on t h e  Geolog ica l  Survey t o p o g r a p h i c a l  map of t h e  Bagdad, Ar iz . ,  quad- 
r a n g l e .  The a l t i t u d e  a t  t h e  p rospec t  i s  abou t  3,450 f e e t .  The p r o p e r t y  i s  
a c c e s s i b l e  from Bagdad by t r a v e l i n g  southeastward 4 .8  m i l e s  on t h e  Kirkland 
Road, 3.8 m i l e s  southwestward on t h e  o l d  Kingman Road, and 1.6 m i l e s  nor th -  
westward t o  t h e  a d i t  and o r e  bin .  (See f i g .  17,  p. 43.)  The c la ims  were 
i d l e  '>!hen examined i n  September 1958. The owner i s  Mrs. Gladys  R u s s e l l .  

The c la ims  were l o c a t e d  i n  May 1953 by James L. R u s s e l l ,  deceased,  of 
Wickenburg. They were l e a s e d  t o  R.  & R. Tungsten Corp. i n  September 1953. 
Apparent ly  t h i s  c o r p o r a t i o n  d i d  n o t  f u l f i l l  terms of t h e  l e a s e ,  f o r  t h e  
p r o p e r t y  was a g a i n  l e a s e d  i n  J u l y  1954 t o  a n o t h e r  p a r t y .  According t o  Dewey 
C l a y  of Congress,  A r i z . ,  who i s  f a m i l i a r  wi th  t h e  p r o p e r t y ,  t h e  on ly  pro-  
d u c t i o n  was by t h e  l a t t e r  p a r t y .  The p roduc t ion  i s  n o t  r ecorded ,  bu t  it i s  
t h o u g h t  t o  have been a  few c a r l o a d s  of s c h e e l i t e  o r e ,  g rade  unknown. 

Workings comprise a  t r e n c h ,  a  shal low d i s c o v e r y  s h a f t ,  an i n a c c e s s i b l e  
a d i t ,  p o s s i b l y  180 f e e t  long,  and s e v e r a l  s u r f a c e  sample channels .  

Predominant r o c k s  on t h e  p r o p e r t y  a r e  a  t a n  t o  s i l v e r - w h i t e  s c h i s t ,  
probably  Precambrian,  and a  metamorphosed rock  p r i n c i p a l l y  of q u a r t z  and 
b i o t i t e .  Both fo rmat ions  s t r i k e  N .  60° W. and d i p  about  80° E. 

S c h e e l i t e  i s  d i s semina ted  s p o r a d i c a l l y  a s  g r a i n s  and s p a r s e  f r a c t u r e  
c o a t i n g s  through a  v e i n  of q u a r t z ,  f e l d s p a r ,  and e p i d o t e .  The v e i n  i s  i n  
t h e  q u a r t z - b i o t i t e  fo rmat ion  and i s  conformable t o  it. The s c h e e l i t e  i s  
conf ined  a lmost  e n t i r e l y  t o  a  q u a r t z - f e l d s p a r  zone which i s  t h e  c e n t r a l  
p o r t i o n  of t h e  ve in .  T h i s  i s  from a  few i n c h e s  t o  about  2  f e e t  wide. I t  
is bordered on each s i d e  by t h i n n e r  zones of predominant e p i d o t e ,  which i s  
i n  t h e  form of c r y s t a l s  and c l u s t e r s  of c r y s t a l s .  The average width  of t h e  
s c h e e l i t e  zone i s  1 f o o t ,  and t h e  maximum width  i s  2 f e e t .  The s c h e e l i t e  
i s  e r r a t i c a l l y  d i s t r i b u t e d  a long  t h e  v e i n  f o r  about  550 f e e t .  According t o  
Clay ,  s c h e e l i t e  m i n e r a l s  p e r s i s t  t o  t h e  f l o o r  of t h e  a d i t ,  a  v e r t i c a l  dep th  
of perhaps  50 f e e t .  There i s  g r e a t  d i v e r s i t y  i n  t h e  g r a i n  s i z e  of t h e  
s c h e e l i t e  and i n  i t s  c o n c e n t r a t i o n  i n  d i f f e r e n t  p a r t s  of t h e  v e i n .  I n  g e n e r a l  
i t  i s  c l o s e l y  a s s o c i a t e d  w i t h  f e l d s p a r .  

F igure  26 i s  a  g e o l o g i c  and a s s a y  map of t h e  p r i n c i p a l  ve in .  A narrow 
and s h o r t e r  p a r a l l e l  v e i n  was n o t  mapped. 

Z a n n a r a p o l i s  Group 

There a r e  8 p a t e n t e d  c la ims ,  a  p a t e n t e d  m i l l s i t e ,  and 42  unpa ten ted  
c l a i m s  i n  t h e  Z a n n a r a p o l i s  group. The c la ims  a r e  i n  secs .  1, 2, 11, 12, 
and 14,  T. 1 3  N . ,  R.  10 W . ,  on t h e  s o u t h  s l o p e  of Grayback Mountain a t  an 
average  a l t i t u d e  of abou t  3,500 f e e t .  The m i l l s i t e  i s  i n  T. 1 4  N., R.  1 0  W. 
a t  t h e  j u n c t i o n  of Bonanza Wash wi th  Burro  Creek,  abou t  10  m i l e s  nor thwest  
of t h e  mine. The mine i s  a c c e s s i b l e  from Congress J u n c t i o n  by t r a v e l i n g  



GREENBACK C L A I M  1 

FIGURE 26. - Geologic and Assay Mop, Greenback Tungsten 
Deposit, Yovopoi County, A r i z  

6 m i l e s  southwest on S t a t e  Route 71, and 27.1 m i l e s  nor thwes t  on S t a t e  
Route 93, t h e n  2.7 m i l e s  n o r t h  on t h e  Bagdad Road t o  a  j u n c t i o n .  Keep 
l e f t ,  and d r i v e  n o r t h  4 .1  m i l e s  t o  t h e  Zannarapo l i s  camp. Keep r i g h t  a t  
a l l  road i n t e r s e c t i o n s  from t h e  Bagdad Road t o  t h e  campsi te  ( f i g .  1 7 ) .  
Routes 7 1  and 93  a r e  paved, and t h e  road from Route 93 t o  t h e  camp i s  a  
maintained d i r t  road.  When t h e  p r o p e r t y  was examined i n  September 1958 
some work was be ing  done on t h e  road ,  and t h e  07wners were p r e p a r i n g  t o  
clean some custom l e a d  molybdate c o n c e n t r a t e  a t  t h e  m i l l  on Burro  Creek. 

Arroyos on t h e  p r o p e r t y  were p lace red  f o r  g o l d  many y e a r s  ago,  perhaps 
with d r y  washers.  S c h e e l i t e  was d i scovered  i n  1941 by J. P. Zannaras and 
J. P. Robinson, Jr. Thi r ty -one  of t h e  c la ims  were l o c a t e d  by J. P .  Zannaras,  

- C. P. Zannaras,  and J. P. Robinson, Jr . ,between October 1941 and Feb- 
ruary 1942. 

Workings c o n s i s t  of a  200-foot s h a f t  on Z a n n a r a p o l i s  No. 28 c la im,  . 
an open p i t  p o s s i b l y  60 f e e t  long and 30 f e e t  wide wi th  a  30-foot  f a c e  on 
Zannarapol is  No. 19 c la im,  and many sha l low s h a f t s ,  t r e n c h e s ,  and p rospec t  
p i t s .  There i s  an e x c e l l e n t  camp on t h e  p r o p e r t y  capab le  of accommodating 
a t  l e a s t  20 men. A w e l l  h a s  been d r i l l e d  a t  t h e  camp, and wate r  i s  
a v a i l a b l e  f o r  domest ic  purposes .  

P roduc t ion  has  amounted t o  10  t o n s  of o r e  c o n t a i n i n g  1.94 p e r c e n t  
WOg, and ,accord ing  t o  J. P. Zannaras ,  about  4 ,000 pounds of c o n c e n t r a t e s  



containing 40 to 50 percent !NO3. This grade of ore was produced at the 
buyer's request. 

The principal formation is Precambrian mica schist with some gneiss 
and granite. The foliation strikes N. 200 to 60° E., and dips are steep to 
vertical. There are silicated limestone stringers in the schist, some as 
much as 2 feet wide. One small tourmaline-bearing pegmatite dike was 
observed on claim No. 19 above the crushing plant. There is granite both 

- east and west of the schist and gneiss. 

The following is quoted from a previous examination: 

Scheelite is the only tungsten mineral observed and its 
occurrence is reported in at least 3 different modes as shown 
below: 

1. Small grains disseminated in epidote-diopside rock. 

2. Crystals up to an inch long in quartz veins. 

3. Crystals up to 1/4 inch in tourmaline-bearing pegmatite. 

Examples of the most common mode of occurrence wherein 
scheelite is present in epidote-diopside rock is well exposed 
in many.parts of the property. Small crystals are scattered 
through a fine-grained greenish rock usually containing quartz 
and probably feldspar in addition to epidote and dicpside. 
Patches of calcite and brown garnet appear locally. The second 
mode is found near the north end of the property where nominal 
amounts of scheelite are present as crystals ranging in size up 
to 1/2 inch long in quartz-biotite schist. This scheelite is 
intimately associated with small amounts of epidote, which 
is thought to represent weak hydrothermal alteration of the 
schist; and with veins and pods of quartz that are generally 
less than 3 inches wide and from several inches to a few feet 
long. Other minerals observed are pyrite, magnetite, garnet, 
calcite, fluorite, and rhodonite but the relationship of these to 
scheelite is not apparent. 

The zone of scheelite deposition is approximately 3 miles long and 1/2 
mile wide. The best concentrations observed were at the shaft on claim 
No. 25 and at and near the opencut bench west of the crushing plant on 
claim No. 19. Scheeiite in tourmaline-bearing pegmatite was observed 
by the author in a small exposed dike immediately above the opencut bench 
about 100 feet west of the crushing plant coarse-ore bins. Reports show 
that wolframite occurrences are in the schist zone. 

The shaft is situated at the north end of scheelite-bearing outcrops 
that extend southward for about 1,000 feet. The scheelite occurs in lenses 
associated with epidote and quartz. The quartz is in discontinuous veins 
that are seldom nore than 2 feet wide. Scheelite also occurs at random 



along f r a c t u r e s  i n  s i l i c i f i e d  s c h i s t .  According t o  J. P. Zannaras ,  s c h e e l i t e  
m i n e r a l s  extend t o  t h e  bottom of t h e  ZOO-foot s h a f t .  The zone c o n t a i n i n g  
the  s p o r a d i c  s c h e e l i t e  i s  probably  15 f e e t  wide and s t r i k e s  about  N .  20° E .  

The opencut bench has  exposed a  zone of s i l i c i f i e d  s c h i s t  20 f e e t  wide 
t h a t  c o n t a i n s  g r a i n s  of s c h e e l i t e  g e n e r a l l y  l e s s  than  one-e igh th  o f  an inch.  
Probably 30 f e e t  west  o f  t h e  f a c e  of t h e  bench i s  t h e  pegmat i t e  d i k e  pre-  
v i o u s l y  mentioned. 

No samples were collected because  t h e  o n l y  r e l i a b l e  sample from a  
d e p o s i t  such a s  t h i s  i s  a  mined sample of n o t  l e s s  t h a n  10  t o n s .  

The c rush ing  p l a n t  i s  s i t u a t e d  on t h e  west  s i d e  of t h e  road below t h e  
opencut bench on c la im No. 19. The p l a n t  i s  powered wi th  e l e c t r i c i t y  from 
a  187 KV.-a. ( k i l o v o l t - a m p e r ) ,  th ree -phase ,  60-cycle  g e n e r a t o r .  The g e n e r a t o r  
i s  powered by a  225-hp., t h r e e - c y l i n d e r ,  275-r.p.m. g a s o l i n e  engine.  F igure  
27 i s  a  f lowshee t  of t h e  p l a n t .  

The minus 20-mesh crushed product  i s  t r u c k e d  t o  t h e  m i l l  on Burro  
Creek. The power source  i s  a  d i e s e l  eng ine  which t r a n s m i t s  power t o  m i l l ,  
t a b l e s ,  and c l a s s i f i e r  by p u l l e y s  and b e l t s .  E l e c t r i c  power o p e r a t e s  t h e  
f l o t a t i o n  c e l l s  and c o n d i t i o n e r  from a  smal l  g e n e r a t o r  d r i v e n  by t h e  d i e s e l  
engine.  Water i s  pumped from Burro Creek and i s  s t o r e d  i n  two 7,000- 
g a l l o n  c o n c r e t e  t a n k s .  F igure  28 i s  a  f lowshee t  of t h e  m i l l ,  which i s  
capable  o f  producing c o n c e n t r a t e s  of 60-percent  g rade  WO3. T h i s  m i l l  was 
i n  e x c e l l e n t  c o n d i t i o n  when t h e  p r o p e r t y  was v i s i t e d .  

New Hope (Good ~ u c k )  P r o s p e c t  

The New Hope group of t h r e e  unpa ten ted  l o d e  c la ims  i s  i n  sec .  22,  
T. 13 N . ,  R.  10  W.,at an a l t i t u d e  of abou t  3,000 f e e t .  The p r o p e r t y  i s  % 

a c c e s s i b l e  from S t a t e  Route 93. From t h e  west  end of t h e  San ta  Maria 
b r idge  t u r n  nor thwest  8.3 m i l e s  t o  a  southward-branching d i r t  road ;  con t inue  
0.5 m i l e  t o  a  deep canyon, and upst ream,  o r  n o r t h ,  0.3 mi le  t o  a  s h a f t  on P 

the  e a s t  s i d e  of t h e  canyon. No work was be ing  done when t h e  p r o p e r t y  9 

was examined on December 17,  1958. No produc t ion  has  been recorded .  

These c la ims  were l o c a t e d  about  1951 by James L. R u s s e l l  and were 
named Good Luck. I n  December 1955 Gladys and Jack lyn  R u s s e l l  r e l o c a t e d  
the  New Hope c la ims  o v e r  t h e  most f a v o r a b l e  m i n e r a l i z a t i o n .  Workings 
c o n s i s t  of f o u r  s i d e h i l l  opencu ts ,  a  s h a f t  of unknown dep th  b u t  a t  l e a s t  
30 f e e t  deep,  and a  few sha l low p r o s p e c t  p i t s .  

Sparse ,  s p o r a d i c  s c h e e l i t e  occurs  i n  a l t e r e d  g n e i s s  and s c h i s t  i n c l u s i o n s  
? 

a d j a c e n t  t o  a  g r a n i t e  c o n t a c t .  The format ion i s  c l a s s i f i e d  a s  Precambrian 
gne i ss  on t h e  Geologic  Map of Yavapai County p repared  by t h e  Arizona Bureau 
of Mines. M i n e r a l i z a t i o n  appears  t o  be  conf ined  t o  t h e  e a s t e r n  c o n t a c t  of 
the  g n e i s s  wi th  t h e  g r a n i t e .  

Dark-colored,  a l t e r e d ,  l imy s c h i s t  n e x t  t o  t h e  g r a n i t e  i s  t h e  b e s t  hos t  
rock, a l though  m i n e r a l i z a t i o n  ex tends  i n t o  t h e  g n e i s s  a long  a  f a u l t  t h a t  



s t r i k e s  N. 20' W. w i t h  
80' t o  85' SW. d i p .  
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ELEVATOR 20-MESH V I B R A T I N G  S C R E E N ( ~ ' X ~ ' )  
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36'~14" ROLLS 

ELEVATOR 

C r o s s  f r a c t u r e s  s t r i k e  
N. 70' W. and d i p  70' t o  
75' NE.. o r  s t r i k e  N. 
40' W. and d i p  75' SW. 
F ine -gra ined ,  s p a r s e  
s c h e e l i t e  o c c u r s  i n  
l e n s e s  5 f e e t  long ,  a s  
much a s  2 i n c h e s  wide,  
and 2  f e e t  deep. These 
l e n s e s  occur  a t  i n t e r -  
s e c t i o n s  of  c r o s s  f r a c -  
t u r e s  w i t h  t h e  f a u l t .  

The s c h i s t  s t r i k e s  
N. 10' E. and d i p s  67' 
SE. White s c h e e l i t s  
o c c u r s  s p o r a d i c a l l y  i n  
s t r i n g e r s  r a n g i n g  from 
paper  t h i n  t o  8 i n c h e s  
i n  width .  G r a i n s  and 
masses  of s c h e e l i t e  t o  
1.5 i n c h e s  i n  c r o s s  

20-MESH VIBRATING S C R E E N  
s e c t i o n  occur  i n  q u a r t z ,  1 + 2 0 - - 4  

g a r n e t .  c a l c i t e ,  e p i d o t e ,  I t  shows no and 

p r e f e r e n c e  f o r  any of 
2O"X15" ROLLS t h e s e  m i n e r a l s .  Although 

40-TON S T E E L  B I N  no e x t e n s i v e  workings  
1 a r e  p r e s e n t  i n  which t o  

TRUCK 
Y 

o b s e r v e  t h e  m i n e r a l i -  

M I L L  O N  z a t i o n ,  e n r i c h e d  zones  
BURRO appear  t o  be  v e r y  smal l .  
C R E E K  Very s p a r s e  s c h e e l i t e  

FIGURE 27. - Flowsheet, Zannaropolis e x t e n d s  i n t o  t h e  s c h i s t  
Crushing Plant. f o r  a s  much a s  20 f e e t  

from t h e  g r a n i t e  c o n t a c t .  

Most of  t h e  a r e a  i s  covered w i t h  d e t r i t u s  and o n l y  o c c a s i o n a l  o u t c r o p s  can 
be seen .  However, s c h e e l i t e  was t r a c e d  f o r  750 f e e t  s o u t h  and 5 0  f e e t  n o r t h  
of t h e  s h a f t .  The t a c t i t e  zone e x t e n d s  n o r t h e r l y  a c r o s s  Route 93 ,  a  d i s t a n c e  
of p o s s i b l y  one-quar te r  m i l e  n o r t h  of t h e  s h a f t .  

A pegmat i t e  d i k e  c u t s  t h e  g n e i s s  a b o u t  300 f e e t  nor thwes t  of t h e  s h a f t .  
The pegmat i t e  i s  composed of  q u a r t z ,  o r t h o c l a s e ,  p l a g i o c l a s e ,  and minor 
muscovi te .  No o t h e r  m i n e r a l s  were observed.  

Camp Verde D i s t r i c t  

Tungs ten  King P r o s p e c t  

The Tungsten King group of  1 2  u n p a t e n t e d  l o d e  c l a i m s  i s  i n  sec .  14,  
T. 13 N. ,  R .  4 E., i n  t h e  Black H i l l s  sou thwes t  of Camp Verde a t  an  a l t i t u d e  
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FIGURE 28. - Flowsheet, Zannorapolis M i l l .  

o f  abou t  4,500 f e e t .  
From t h e  High School 
on t h e  main s t r e e t  of  
Camp Verde d r i v e  sout i1  
0.6 m i l e ,  and w e s t e r l y  
1.6 m i l e s  t o  t h e  Camp 
Verde s a l t  mine, then  
s o u t h e r l y  3 .0  m i l e s  t c  
a  dim b u l l d o z e r  t r a i L  
l e a d i n g  w e s t e r l y .  
Follow t h i s  winding 
t r a i l  3 .4  m i l e s  t o  t h o  
workings  on t h e  c la im 
( f i g .  2 9 ) .  

The c l a i m  was id;e 
when t h e  p r o p e r t y  was 
examined on February ?, 
1959. The on ly  pro- 
d u c t i o n  had been 427 
pounds of  hand-sor tez  
o r e  f o r  t e s t i n g  pur-  
poses  from which abouz 
2  u n i t s  of  t u n g s t e n  tr-- 
o x i d e  was recovered .  

The c la ims  were l o c a t e d  i n  Oc tober  1953 by Marvin H. Cook. L a t e r  
Robert E. Cook a c q u i r e d  h a l f  i n t e r e s t ,  a n d , s t i l l  l a t e r ,  V i c t o r  Cooley ac -  
q u i r e d  a smal l  i n t e r e s t .  They own t h e  p r o p e r t y  a t  t h e  p r e s e n t  t ime .  I t  was 
l e a s e d  t o  P h i l l i p  Hoyt of  Phoenix i n  1956, b u t  t h e  p r i c e  of t u n g s t e n  dropped 
s h o r t l y  a f t e r w a r d ,  s o  no p r o d u c t i o n  was made. 

Workings c o n s i s t  of two s i d e h i l l  opencu t s ,  one of which i s  o v e r  100 f e e t  
long w i t h  a  25-foot f a c e  on t h e  d i p  of  t h e  v e i n ,  two i n a c c e s s i b l e  a d i t s  of  
unknown dep th  (p robab ly  n o t  o v e r  25 f e e t ) ,  a  25-foot  i n c l i n e d  s h a f t ,  and 
s e v e r a l  sha l low p r o s p e c t  p i t s .  

Wolframite ,  h u e b n e r i t e ,  and s c h e e l i t e  o c c u r  i n  narrow, p a r a l l e l  q u a r t z  
ve ins  which c u t  an  a l t e r e d  rock  of  d i o r i t e  n a t u r e .  P y r i t e ,  s m a l l  amounts of  
c h a l c o p h r i t e ,  m a l a c h i t e ,  l i m o n i t e ,  and c o a t i n g s  of  manganese o x i d e s  a l s o  . occur i n  t h e  q u a r t z ,  b u t  a r e  n o t  v i s i b l y  a s s o c i a t e d  w i t h  t u n g s t e n  m i n e r a l s .  
The q u a r t z  v e i n s  s t r i k e  N. 300 t o  35O E. and d i p  45O t o  50° SE. Few o u t c r o p s  
show th rough  t h e  overburden,  b u t  one of  t h e s e  v e i n s  h a s  been p r o s p e c t e d  f o r  
a  l e n g t h  of  250 f e e t .  - 

Two s e t s  of  prominent f r a c t u r e s  a r e  p r e s e n t  i n  t h e  a r e a ,  some of  which 
show f a u l t  ev idence  and movement of unknown e x t e n t .  One s e t  s t r i k e s  N .  50° 
t o  60° W. and d i p s  8 7 O  NE., wh i l e  t h e  o t h e r  s t r i k e s  N. 35O t o  40° E. and 
d i p s  6 7 O  NW. I t  seems t h a t  a  c o n c e n t r a t i o n  of  t u n g s t e n  m i n e r a l s  h a s  occur red  
i n  t h e  q u a r t z  a long  and on bo th  s i d e s  o f  t h e  N. 35O t o  40° E.  f r a c t u r e s .  
These f r a c t u r e s  a r e  o f f s e t  by t h e  N. 50° t o  600 W. s e t .  



The a u t h o r  c o l l e c t e d  two 
samples from t h i s  p roper ty .  A 
random grab  sample was taken from 
a  3-ton p i l e  of m a t e r i a l  r e j e c t e d  
from t h e  cobbing of high-grade o re .  
T h i s  sample assayed 0.18 p e r c e n t  
W03. A random g r a b  sample was 
t a k e n  from a  2-ton p i l e  of o r e ,  
which according t o  Cook was r e -  
moved from t h e  l o w e s t  p a r t  of t 5 e  
v e i n  exposed i n  t h e  l a r g e s t  open- 
c u t .  T h i s  sample assayed 1.40 
p e r c e n t  W03. 

TO corder hnc lan  
on Hqhwoy 69 

Mohave County 

Tungsten i n  Mohave County i s  
mentioned i n  Mineral  Resources of 
t h e  United S t a t e s ,  1904 e d i t i o n ,  
wherein r e f e r e n c e  i s  made t o  a  
d e p o s i t  60 m i l e s  s o u t h  of Hack- 
b e r r y  where 2- t o  6- inch seams 

S c o k  in mll l r  
of wol f rami te  occur  i n  q u a r t z  
v e i n s  1 t o  3 f e e t  wide. A smal l  

FIGURE 29. - Location Map, Tungsten King Pros- produc t ion  was recorded  from t h e  
pect, Yovopoi County, A r i z  Aquarius  Range each y e a r  from 1905 

t o  1913, excluding 1912. The f i r s t  
: r e c o r d  of p roduc t ion  of c o n c e n t r a t e s  from Yucca ( ~ o r i a n a  mine) was made i n  

1915. The Boriana mine was t h e  l e a d i n g  producer  of t u n g s t e n  i n  Arizona i n  
1918, and from 1933 t o  1937. 

; About h a l f  of t h e  t u n g s t e n  d e p o s i t s  a r e  i n  t h e  Hualpai  Mountains. The 
t u n g s t e n  m i n e r a l s ,  s c h e e l i t e  and wol f rami te ,  a r e  about e q u a l l y  d i v i d e d  i n  
oc6ur rence  i n  e i t h e r  g r a n i t e  o r  g n e i s s  and s c h i s t .  The m i n e r a l s  a r e  s p o r a d i c ,  
and i n  g e n e r a l  t h e  o r e  o c c u r s  i n  smal l  p o c k e t s  and l e n s e s  which u s u a l l y  a r e  
r e l a t e d  t o  s t r u c t u r e .  A t  t h e  B u l l  Canyon and Boriana d e p o s i t s ,  t u n g s t e n  
m i n e r a l i z a t i o n  h a s  been t r a c e d  i n t o  an Upper Cretaceous  g r a n i t e .  Tungsten 
h a s  been found a t  o t h e r  p l a c e s  i n  t h e  county i n  o r  n e a r  t h i s  same g r a n i t e .  

A l t i t u d e s  a t  t h e  v a r i o u s  occur rences  range  from about  3 ,000 f e e t  t o  
6 ,300 f e e t .  Roads and t r a i l s  t o  most o f  t h e  d e p o s i t s  a r e  g e n e r a l l y  f a i r .  

Accurate  p roduc t ion  r e c o r d s  f o r  t h e  county a r e  n o t  a v a i l a b l e .  Following 
i s  a  t a b l e  of t u n g s t e n  p roduc t ion  from Mohave County from 1951 th rough  1956: 

Year WO? produced, u n i t s  
1951... . . . . . . . . .  159 

1956....... ..... 3,417 
Tota l . . . . . .  11,908 



The sugges ted  t o t a l  p r o d u c t i o n  was a t  l e a s t  124,300 u n i t s  of  t u n g s t e n  
t r i o x i d e  from 1904 th rough  1956. 

I n  Mohave County approximate  r e s e r v e s  of  t u n g s t e n  o r e  a r e  a s  f o l l o w s :  

Kind : - Tons WO?, p e r c e n t  
Measured.. 32,500.. ......... 0.11 ........... I n d i c a t e d .  20,000 .75 
I n f e r r e d . .  56,000 ........... .96 

Greenwood D i s t r i c t  

Los t  Mine 

The L o s t  Mine group of  t h r e e  unpa ten ted  l o d e  c l a i m s  i s  i n  sec .  29 ,  
T. 14 N . ,  R. 1 2  W . ,  N .  57OW.,from Greemood Peak a t  an  a l t i t u d e  of abou t  
3,500 f e e t .  Tho mine i s  a c c e s s i b l e  from Wikieup by t r a v e l i n g  8.0 m i l e s  
s o u t h e r l y  on S t a t e  Route 93 t o  t h e  S i g n a l  Road, and 7.5 m i l e s  s o u t h w e s t e r l y  
t o  a  l e f t - b r a n c h i n g  road on t h e  s o u t h e a s t  s i d e  of  t h e  Big Sandy River .  Follow 
t h i s  winding road up t h e  s o u t h e a s t  s i d e  of t h e  Big Sandy f o r  1 . 2  m i l e s  t o  
t h e  Levas Ranchhouse. Cont inue e a s t e r l y  th rough  t h e  yard  t o  a  road t h a t  
t u r n s  s o u t h e r l y  toward Greenwood Peak. The mine i s  2.5 m i l e s  by road  from 
t h e  Levas Ranchhouse ( f i g .  3 0 ) .  The c l a i m  was i d l e  when t h e  p r o p e r t y  was 
examined i n  January  1959. 

T h i s  minera l  d e p o s i t  was d i s c o v e r e d  by C h a r l e s  Lucero  i n  1917, and t h e  
p r o p e r t y  was subsequen t ly  l e a s e d  t o  Jimmy Walker and a s s o c i a t e s .  A s m a l l  
tonnage of  c a r e f u l l y  s o r t e d  o r e ,  s a i d  t o  c o n t a i n  40 t o  60  p e r c e n t  NO3, was 
sold  i n  1917 and 1918. I n  J a n u a r y  1929 t h e  p r o p e r t y  was r e l o c a t e d  by 
Epifano Levas. A t  t h a t  t i m e  f i v e  l o d e  mining c la ims  were l o c a t e d ,  b u t  it 
was dec ided  by t h e  Government t h a t  on ly  40 a c r e s  was p u b l i c  domain and t h e  
remainder was t h e  p r o p e r t y  of  t h e  San ta  Fe r a i l r o a d .  I n  1940 amended 
l o c a t i o n s  were made by t h e  h e i r s  of Ep i fano  Levas t o  cover  t h i s  40-acre  
t r a c t .  The p r o p e r t y  was s o l d  t o  J o e  G. Lane and a s s o c i a t e s  i n  June  1943, 
and was t r a n s f e r r e d  t o  J. H. Dungan and a s s o c i a t e s  i n  October  1943. A 'I 
road was b u i l t  t o  t h e  mine, and an a d i t  was s t a r t e d  t o  c u t  t h e  v e i n  a t  depth .  
I n  t h e  1 9 4 0 ' s  1 t o n  of  o r e  was s o r t e d  and sh ipped  from o l d  dunps. The 
s o r t e d  o r e  assayed 4.56 p e r c e n t  W03.  

Workings c o n s i s t  o f  an 180-foot  a d i t ,  a  25-foot s h a f t  wi th  40 f e e t  of  
d r i f t s ,  an opencut  50 f e e t  by 20 f e e t  by 5 f e e t  deep,  and a  s i d e h i l l  c u t  50 - 
f e e t  long w i t h  a  20-foot  f a c e .  

The fo l lowing  g e o l o g i c a l  and m i n e r a l o g i c a l  d e s c r i p t i o n s  a r e  quoted 
F from a  p r e v i o u s  r e p o r t  by D r .  E.  D.  ~ i 1 s o n . W  

The p r e v a i l i n g  r o c k s  a r e  g r a n i t e ,  g n e i s s ,  a p l i t e ,  and peg- 
m a t i t e ,  o v e r l a i n  i n  p l a c e s  by T e r t i a r y  v o l c a n i c  rocks .  

Wilson,  E. D., Tungsten D e p o s i t s  of Arizona:  Arizona Bureau of  Mines 
B u l l .  148, 1941,  p. 19. 



On t h e s e  c la ims  a  g l a s s y  q u a r t z  v e i n  1 t o  1-1/2 f e e t  wide 
s t r i k e s  S. B 3 O  W . ,  d i p s  60° N . ,  and i s  t r a c e a b l e  i n t e r m i t t e n t l y  
f o r  a  l e n g t h  of some 600 f e e t .  L o c a l l y ,  a t  l e a s t ,  it s t r i k e s  and 
d i p s  conformably wi th  t h e  g n e i s s  and h a s  been o f f s e t  minor amounts 
by f a u l t i n g .  

The p r i n c i p a l  development c o n s i s t s  of a  sha l low p i t  wi th  a  
30-foot a d i t .  As shown by t h e s e  workings,  t h e  v e i n  c o n t a i n s  
i r r e g u l a r  d i s s e m i n a t i o n s  and bunches of wol f rami te  and s t raw- 
c o l o r e d  s c h e e l i t e ,  t o g e t h e r  wi th  s p a r s e  f i n e - g r a i n e d  c h a l c o p y r i t e .  
Near t h e  s u r f a c e  i r o n  and copper s t a i n s  a r e  l o c a l l y  abundant.  
The wal l  rock shows s t r o n g  s e r i c i t i c  a l t e r a t i o n .  

The fo l lowina  a s s a v s  were t a k e n  d u r i n a  t h e  course  of an examinat ion - < 

by t h e  Bureau of Mines i n  1944: 
Width, 

No. - D e s c r i p t i o n  f e e t  
4201 Face of d r i f t  3 5  f e e t  S. 70° E.  o f  15-foot  s h a f t . .  ... 1 .5  

5 f t .  N. 70° W. from No. 4201, bottom of d r i f t . . . . . . .  1 .2  
10  f t .  N. 70° W .  from 4201, t o p  of d r i f t . . . . . . . . .  .... 1 .0  
10 f t .  N. 70° W. from No. 4355, bot tom of d r i f t . . . . . .  1.5 
10  f t .  N. 70° W. from No. 4354, bottom of d r i f t . . . . . .  1 .0  
20 f t .  N. 70° W. from No. 4202, t o p  of d r i f t  a t  s h a f t  1 .5  
10  f t .  N. 70" W .  from No. 4203, bottom of d r i f t  a t  

sha f t . . . . . . . . . . . . . . . . . .  ............................ 2 . 1  
10 f t .  N. 70° W. from No. 4353, bottom of opencut .... 1 .3  
460 f t .  S. 70° E .  from 15-foot  s h a f t ,  f a c e  of opencut 2.5 
I n  same opencut  a s  No. 4205......... ................. 1 .3  
Sample picked from dump a t  above opencut.. . . . . . . . . . . .  
Grab from d i s c a r d  dump a t  15-foot  shaf t . . . . . . . . . . . .  .. 
Opencut on v e i n  on s i d e h i l l . . . . . . . . . . . .  .............. 1 . 2  

W03j 
p e r c e n t  

0.01 
1.12 
1 .38  
7.88 

.06 
1.59 

n i  1 
n i l  
4.23 

.24 

.17 
2.43 
n i l  

It has  been r e p o r t e d  t h a t  t h e s e  o r e s  c a r r y  columbium, 
t an ta lum,  and r a r e  e a r t h  m i n e r a l s ,  b u t  s p e c t r o g r a p h i c  and chemi- 
c a l  a n a l y s i s  of a number of samples f a i l e d  t o  show t h e i r  p resence .  

Aquar ius  Mountains 

;Vj l l i a m s  (Wothree) Mine 

The Wothree p r o p e r t y ,  more g e n e r a l l y  known a s  t h e  Will iams mine 
and comprised of l o ' u n p a t e n t e d  lode  c la ims ,  i s  i n  s e c s .  19,  20, 29, and 
30, T. 16-1/2 N . ,  R.  11 W. The c la ims  a r e  i n  t h e  southwestern  p a r t  of 
t h e  Aquarius Range a t  an average  a l t i t u d e  o f  about 5,000 f e e t .  The p r o p e r t y  
i s  a c c e s s i b l e  from Kingman a s  fol lows:  Take S t a t e  Route 93  s o u t h e a s t e r l y  
f o r  37.5  m i l e s  from i t s  j u n c t i o n  wi th  U.S. Highway No. 66; t h e n  t u r n  e a s t e r l y  
a c r o s s  t h e  Big Sandy River  and d r i v e  27.3 m i l e s  s o u t h e a s t e r l y  t o  t h e  mine 
( k e e p  r i g h t  a t  a l l  road i n t e r s e c t i o n s )  ( f i g .  3 0 ) .  I n q u i r i e s  i n  t h e  d i s t r i c t  
i n d i c a t e  t h a t  no work h a s  been done on t h e  p r o p e r t y  i n  t h e  l a s t  few y e a r s .  



Many engineers and geologists have examined and reported on this 
property.25. 26/ Engineers from the Bureau of Mines examined it in 1941 and 
again in 1942, and reports were submitted by three different teams of 
engineers to the Defense Minerals Exploration Administration in 1951, 1953, 
and 1956. 

The original claims were located in 1902 by Ed. Williams, Sr. From 
that time to 1956 no fewer than eight different individuals and companies 
have attempted to operate the mine. Tony Melles and R. J. Miller of Kingman 
claimed ownership of the property in March 1959. 

Following is a list of production from the 1956 report submitted to 
the Defense Minerals Exploration Administration with one addition from 
Wilson's work: 

Year: Operator WO?, units 
1904-15......... To Primos Chemical Co............ Small lots 
1915-17......... Tungsten Mines Co................ Unknown 
1917-la......... James Townsend................... 720 
1936-39......... Unknown.......................... 650 
1940-41......... Continental Mining Co............ 935 
1942 ......... Roy Williams..................... 212 ................... 1943-44......... Wm. Bradbury.. Small 
1954-55......... Wothree Mines.................... 526 

Total........................................ 3,043 

Workings on the property consist of three adits on the 200-, 260-, and 
280-foot levels, totaling about 1,200 feet; a 1,400-foot haulage adit ("0" 
level), a 40-foot raise, and a 360-foot winze connecting the haulage le-/el 
with the 200-foot level; about 250 feet of drifting from the winze on the 
150- and 180-foot levels; possibly 30 stopes and 4 raises; and many shallow 
surface pits and openings. The majority of the workings are on Tungsten 
No. 1 claim. 

The following geological and mineralogical information is abstracted 
from the 1956 report (DMEA files): 

The mine is situated in a shallow saddle in the Aquarius Range in an 
area underlain by light-colored granite containing orthoclase and quartz with 
lesser amounts of plagioclase, biotite, and hornblende. The granite is 
heterogeneous in composition and is cut by irregular dikes and masses of - 
pegmatite and aplite. Most of the rock near the Williams mine is slightly 
banded, sheeted, or gneissoid. West and northwest of the mine the granite 
loses its gneissoid or banded appearance and grades gradually into a light- 
colored, massive pegmatitic granite associated with considerable aplitic 
material. 

W&k cited in footnote 24 (p. 65), pp. 16-18. 
Hobbs, S. W., Tungsten Deposits in the Boriana District and the .Aquarius 
Range, Mohave'County, Arizona: Geol. Survey Bull. 940 - 1, 1944, 
pp. 260-263. 
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TO Kingmon 

The Wil l iams o r e  d e p o s i t  i s  
a  p e g m a t i t i c  t y p e  o f  v e i n  c o n t a i n i n g  

Williams mine 
Berqar Phillips 

q u a r t z ,  mica, w o l f r a m i t e  o r  hueb- 
~ h r e e - i n - ~ n  prospect n e r i t e ,  p y r i t e ,  and t r a c e  amounts 

of f l u o r i t e .  S c h e e l i t e  and 
marbganiferous a p a t i t e  have been 
r e p o r t e d .  S p a r s e  amounts of  
c h a l c o p y r i t e  o c c u r  i n  t h e  lower 
p a r t  of  t h e  d e p o s i t .  The o r e  
minera l  wol f rami te  ( o r  h u e b n e r i t e )  
o c c u r s  c h i e f l y  a s  b laded  c r y s t a l s  
enc losed  i n  q u a r t z  o r  i n  mica 
a g g r e g a t e s  o r  v e i n s ,  most of  which 
t end  t o  be  l o c a l i z e d  a long  t h e  w a l l s  
of  t h e  q u a r t z  v e i n .  

The Wil l iams mine, and s e v e r a l  
s m a l l  p r o s p e c t s  i n  t h e  v i c i n i t y ,  
have exp lo red  many s m a l l  v e i n s  
which a r e  c l a s s i f i e d  i n t o  two 
groups  on t h e  b a s i s  of  a t t i t u d e .  
The v e i n s  i n  both  g roups  s t r i k e  
abou t  N. 70° W.;  one group d i p s  
g e n t l y  n o r t h  ( l o 0  t o  300)  whi le  
t h e  o t h e r  group d i p s  s t e e p l y  nor th .  
The v e i n s  t h a t  d i p  g e n t l y  a r e  
more impor tan t .  These v e i n s ,  a t  
p o s s i b l y  t h e  same a t t i t u d e  a s  t h e  

TO Coogrerr Junction banding of t h e  h o s t  r o c k s ,  appear  
t o  be c o n c e n t r a t e d  i n  a  zone hauinq 

FIGURE 30. - Location Map, Lost Mine and 
a  maximum t h i c k n e s s  of about  200 

Aquorius Range Deposits, f e e t .  The v e i n s  a r e  t a b u l a r  

Mohave County, Ariz. 
d e p o s i t s  r ang ing  i n  t h i c k n e s s  
from a  few i n c h e s  t o  a  few f e e t  
and having s t r i k e  l e n g t h s  rang ing  

from a  few f e e t  t o  n e a r l y  500 f e e t .  I n  g e n e r a l ,  t h e y  a r e  widely  spaced.  
Branching o r  f e a t h e r i n g  of t h e  v e i n s  a t  t h e  ends  of  o r e s n o o t s  i s  a  common 
fe_ature i n  t h e  :Villiams mine. 

The Will iams v e i n  h a s  been developed and exp lo red  by abou t  4 ,000 f e e t  
of t u n n e l s ,  d r i f t s ,  and winzes,  p r i n c i p a l l y  on seven l e v e l s .  The workings 
and sha l low s u r f a c e  c u t s  have proven beyond r e a s o n a b l e  doubt t h a t  two n e a r l y  
p a r a l l e l  v e i n s  e x i s t .  The underground workings show t h a t  t h e  main o r e s h o o t  
on t h e  Wil l iams v e i n  has  a  s t r i k e  l e n g t h  of  a lmost  200 f e e t  and a  d i p  l e n g t h  
of a l m o s t  600 f e e t .  The s t r i k e  of t h e  o r e s h o o t  i s  approx imate ly  N. 75O W. 
and t h e  n o r t h e a s t e r l y  d i p  ranges  from probab ly  30° i n  t h e  upper  p a r t  of  
t h e  d e p o s i t  t o  about  lo0 i n  t h e  lower p a r t .  The most p r o d u c t i v e  p a r t  of  t h e  
v e i n  a p p e a r s  t o  be l o c a l i z e d  by t h r e e  f a c t o r s ,  a s  fo l lows :  ( 1 )  Abundant 
a p l i t e ;  ( 2 )  zones  where s t e e p e r  d i p s  a r e  p r e v a l e n t ;  and (3) zones  where t h e  
s t r i k e  i s  abou t  N. 75O W. One smal l  o r e s h o o t  h a s  been exposed on a  p a r a l l e l  
v e i n .  



Many f a u l t s ,  a l l  of  which have r e l a t i v e l y  s m a l l  d i sp lacement ,  a r e  
exposed i n  t h e  Will iams mine. Some a r e  p o s t o r e  and o t h e r s  a r e  p r e o r e .  

Berqer  P h i l l i p s  P r o p e r t y  (Cur ley  Group1 

The f o u r  B and P c la ims ,  owned by Henry W.  Berger  and Harry  R.  P h i l l i p s ,  
a r e  i n  t h e  Aquarius C l i f f s ,  i n  s e c .  24,  R. 12  W . ,  and s e c .  19 ,  R.  11 W . ,  
T. 16-1/2 N.,at  an a l t i t u d e  from 4,500 f e e t  t o  5 ,000 f e e t .  The p r o p e r t y  i s  
a c c e s s i b l e  from S t a t e  Route 93  and t h e  Wil l iams mine road.  From t h e  p o r t a l  
of t h e  "0" l e v e l ,  o r  lower a d i t ,  a t  t h e  Wil l iams mine fo l low a  narrow, 
winding mountain road northwestward f o r  1.6 m i l e s  t o  a  lower a d i t  on t h e  
c la ims ( f i g .  3 0 ) .  

The c la ims  were l o c a t e d  by Henry W. Berger  and Harry  R. P h i l l i p s  i n  
1939. L i t t l e  i s  known about t h e  h i s t o r y  o f  t h e  p r o p e r t y .  E. A.  Scholz  and 
J. H .  C a z i e r  l e a s e d  it i n  1951, 1952, 1953, and 1954. T h e i r  p roduc t ion  
amounted t o  253 u n i t s  of t u n g s t e n  t r i o x i d e  from 852 t o n s  of o re .  P roduc t ion  . 
was r e p o r t e d  b e f o r e  1942, b u t  q u a n t i t i e s  a r e  unknown. 

Workings c o n s i s t  of a  s h a f t  94 f e e t  deep,  an a d i t  about 370 f e e t  long 
which connec t s  wi th  t h e  s h a f t ,  a  winze 40 f e e t  deep  wi th  a  50-foot  d r i f t ,  
s topes  of unknown e x t e n t ,  and s e v e r a l  sha l low p r o s p e c t  p i t s  and t r e n c h e s .  
An a d i t  576 f e e t  long h a s  been d r i v e n  from t h e  bottom of a  deep canyon. I t  
l a c k s  about  300 f e e t  of c u t t i n g  t h e  v e i n .  

The Aquarius C l i f f s  where t h e  B and P c la ims  a r e  l o c a t e d  a r e  made up 
of Precambrian g r a n i t e  and g n e i s s ,  which have been i n t r u d e d  by g r a n i t e s  
and d i k e s  va ry ing  from d i a b a s e  t o  pegmat i t e .  

The p r i n c i p a l  v e i n  i s  i n  a  f a u l t  f i s s u r e  which s t r i k e s  N. 75O t o  80° 
W. and d i p s  80° t o  8 5 O  SW. It is w e l l  d e f i n e d  a long  t h e  o u t c r o p  f o r  about 
450 f e e t  and v a r i e s  i n  wid th  from a  few i n c h e s  t o  n e a r l y  1 f o o t .  Vein m a t e r i a l  
c o n s i s t s  of a  hard  gray-white q u a r t z  which l o c a l l y  c o n t a i n s  c o n s i d e r a b l e  
muscovite and p y r i t e .  Vugs a r e  common i n  t h e  q u a r t z  and c o n t a i n  c o n s i d e r a b l e  
c e l l u l a r  hemat i t e .  Wolframite i s  found a s  c r y s t a l s  w i t h i n  t h e  q u a r t z  and 
a l s o  a s  narrow s t r i n g e r s  a long f r a c t u r e s  w i t h i n  t h e  v e i n .  

A t o t a l  of e i g h t  samples was t a k e n  by t h e  Bureau of Mines i n  1942. The 
assxys  and d e s c r i p t i o n s  fol low:  

Width, W03, 
NO. - D e s c r i p t i o n  f e e t  p e r c e n t  
1 175 f e e t  from p o r t a l ,  c o n t a i n s  q u a r t z  

wi th  a  f a i r  showing of wol f rami te  ....... 1 .0  0.55 

2  150 f e e t  from p o r t a l ,  v e r y  hard f l i n t y  
q u a r t z  w i t h  mica on f o o t w a l l  and 
l i t t l e  wol f rami te  showing... ............ .6 14.18 

3 125 f e e t  from p o r t a l ,  s i m i l a r  t o  No. I.... .7 .32 

4  100 f e e t  from p o r t a l ,  s i m i l a r  t o  No. l.... .7 .09 



Width, WO3, 
NO. - Description feet percent 
5 75 feet from portal, similar to No. 1. 

but with vugs containing pyrite and. 
cellular hematite....................... .9 .01 

6 50 feet from portal, where the vein is 
split with a %foot horse. Footwall 
split is 0.55 feet wide and hanging- 
wall split is 0.45 feet wide..................... .41 

7 25 feet from portal, quartz with much mica. 
Walls show strong sericitization........ .85 -01 

8 From opencut on surface 32 ft. west of 
shaft collar............................ 1.0 1.42 

The Scholz-Cazier production record is probably the best criterion 
for determining the probable grade of ore. 

Three-in-One Prospect 

The Three-in-One prospect is in sec 12, T. 19 N., R. 13 'N.,at an 
altitude of about 3,000 feet. It is in the northwestern foothills of the 
Aquarius Range, and may be reached from Kingman by traveling 28.3 miles 
southeasterly on State Route 93 to the,Jud Bishov ranch, and easterly 0.7 
mile to the Big Sandy Wash, then norfieasterly on a rough\trail for 4.4 miles 
to an old campsite. From this point the prospect is possibly 0.5 mile to 
the northeast. There is no road to the workings from the campsite (fig. 30). 

This occurrence was located in 1937 by George Fancher and S. A. McGee, 
in 1939 by W. T. Chambers, and as the Three-in-One claim in 1940 by W. H. 
Hunt, J. A. Daley, and Robert E. Ames. Della Hubbard relocated the workings 
in 1956. No work has been done on the property for a number of years. 

Workings consist of two shafts, one about 30 feet deep; the other about 
12 feet deep, and an adit probably 25 feet deep. All workings are caved 
and inaccessible. Probably only a few tons of cobbed ore was produced 
in World War I and in 1937. 

Following is a description by Wilson. 23' 

Here medium-grained gray granite includes a northeastward- 
trending band of black schist some 150 feet wide. This band is 
invaded along both walls and in the middle by irregular narrow 
masses of pegmatite; southwest from the workings the schist band 
widens, and the pegmatite splitting it attains a width of several 
hundred feet. 

- 
1II/ Wilson, E. D., Tungsten Deposits of Arizona: Arizona Bureau of Mines 

Bull. 148, 1941, pp. 18-19. 



Both t h e  nor thwest  and s o u t h e a s t  c o n t a c t s  of t h e  s c h i s t  wi th  
t h e  pegmat i t e  c o n t a i n  g l a s s y  g r a y  q u a r t z  v e i n s ,  from l e s s  than  1 
i n c h  t o  18 i n c h e s  i n  wid th ,  t h a t  s t r i k e  n o r t h e a s t ,  d i p  s t e e p l y  
nor thwes t ,  and a r e  t r a c e a b l e  on t h e  s u r f a c e  i n t e r m i t t e n t l y  f o r  
s e v e r a l  hundred f e e t .  I n  p l a c e s ,  a p p a r e n t l y  where i n t e r s e c t e d  
by q u a r t z  s t r i n g e r s  of westward s t r i k e ,  t h e s e  v e i n s  c a r r y  s c a t t e r e d  
smal l  masses of wol f rami te  and s c h e e l i t e .  The w a l l  r o c k s  show 
s t r o n g  a l t e r a t i o n  t o  s e r i c i t e ,  and i n  p l a c e s  t o  b i o t i t e .  

Hualpai  Mountains 

Midway P r o s p e c t  . 
Two unpa ten ted  lode  c la ims  comprise t h e  Midway p r o s p e c t  i n  s e c .  13,  

T. 18 N . ,  R. 15 W.,at an a l t i t u d e  of abou t  5,000 f e e t .  The c la ims  a r e  on 
t h e  upper  d r a i n a g e  of Cane Spr ing  Wash on t h e  e a s t  s i d e  o f  t h e  Hualpai  
Mountains. The p roper ty  i s  a c c e s s i b l e  from S t a t e  Route 93  a s  fol lows:  
A t  0 .1  mi le  n o r t h  of m i l e p o s t  106 (33.2 m i l e s  s o u t h e a s t e r l y  from t h e  j u n c t i o n  
of Route 93  and U.S. Highway No. 66 a t  Kingman) t u r n  w e s t e r l y  on to  a winding 
graded d i r t  road,  and f o l l o w  t h i s  road 12.4 m i l e s  t o  t h e  workings on t h e  
claims.  There  a r e  a  rock house and c o r r a l s  i n  Cane Spr ing  Wash a t  t h e  8.6- 
mile p o i n t  ( f i g .  31). No ,work was i n  o p e r a t i o n  when t h e  p r o p e r t y  was 
examined i n  January 1959. 

The c la ims  were l o c a t e d  i n  June  1952 by Lloyd B l i s s  and H. E. Wren. 
I n  1953 Wren so ld  14  u n i t s  of WO3, and i n  1954 A .  M. S h o r t  produced 21 
u n i t s  of t u n g s t e n  t r i o x i d e  from t h e  p r o p e r t y .  

Workings c o n s i s t  of an opencut 1 0  f e e t  wide and 50 f e e t  long wi th  a  
20-foot f ace ;  an a d i t  5 - f e e t  by 7 - f e e t  by 30 f e e t  long ,  a  4- by & f o o t  
s h a f t  of unknown dep th ,  and 50 f e e t  o f  o p e n c u t t i n g  about  5 f e e t  wide wi th  
a  10-foot f a c e .  

The g e o l o g i c  s e t t i n g  i s  Precambrian g n e i s s i c  g r a n i t e  wi th  a  s c h i s t  
i n c l u s i o n .  One very  narrow pegmat i t e  d i k e  was seen on t h e  p r o p e r t y .  The 
gne i ss  i s  f i n e -  t o  medium-grained and c o n t a i n s  c o n s i d e r a b l e  muscovite.  The 
s c h i s t  i s  g e n e r a l l y  da rk  brown and micaceous.  The f o l i a t i o n  s t r i k e s  g e n e r a l l y  
N. 50° E. and d i p s  80° NW. 

Wolframite occurs  i n  q u a r t z  a long  a  m i n e r a l i z e d  f a u l t  which s t r i k e s  
N. 68O E. and d i p s  85O SE. There  i s  0.5 inch  of gouge a long t h e  f a u l t .  There - 
a r e  2  i n c h e s  of q u a r t z  on t h e  n o r t h  s i d e  of t h e  gouge, 6  inches  of q u a r t z  
on t h e  sou th  s i d e ,  n e x t  2  f e e t  of a l t e r e d  s c h i s t ,  and t h e n  1 2  i n c h e s  of 
quar tz .  The q u a r t z  c a r r i e s  hemat i t e ,  l i m o n i t e ,  muscovi te ,  and c r y s t a l l i n e  
masses of wol f rami te  a s  much a s  1 i n c h  t h i c k  and 4 i n c h e s  long. Some of t h e  
quar tz  i s  s u g a r  t e x t u r e d  and c a r r i e s  no o t h e r  minera l  excep t  wolframite .  The 
wolframite  i s  s p a r s e l y  d i s t r i b u t e d .  The m i n e r a l i z a d  zone nas  been opened 
f o r  approx imate ly  30 f e e t ,  and h a s  n o t  been developed beyond t h e s e  l imi t s .  

Along t h e  n o r t h  s i d e  of t h e  road,  about  400 f e e t  n o r t h e a s t  o f ,  and 200 
f e e t  above t h e  a d i t ,  i s  an opencut i n t o  a  b r e c c i a t e d  zone, 5 f e e t  wide i n  



I 
s h a t t e r e d  g r a n i t e ,  which 
s t r i k e s  N .  35O W .  and d i p s  
52O NE. There  a r e  copper 

TO s t a i n i n g s  and c o n s i d e r a b l e  
~ ~ v l d e r  Dom l i m o n i t e  i n  evidence.  The 

r0 b r e c c i a t e d  zone c a r r i e s  no 
v i s i b l e  t u n g s t e n  m i n e r a l s .  

Farlev-VanLee Lease 

The Farley-VanLee l e a s e  
was i n  s e c .  21,  T.  16-1/2 N., 
R. 16 W . ,  and s e c .  35, 
T. 17 N . ,  R.  16 W . ,  on land 
owned by t h e  Atchison,  To- 
peka and S a n t a  Fe Railway 
Co. The e x t e n t  o f  t h e  
Farley-VanLee l e a s e  i s  un- 
known, b u t  t h e  op in ion  i s  
t h a t  about 440 a c r e s  were 
l eased .  The p r o p e r t y  i s  a t  
t h e  western  f o o t  of t h e  
Hualpai  Mountains a t  a  
3 ,200-foot  a l t i t u d e  and i s  
reached by t r a v e l i n g  sou th  

Mldvay prospect 
Forley - VonLee lease 

from Yucca f o r  1 .5  m i l e s  on 
Boriono m,ne 
Bull canyon (Igvono claims ) 

U.S. Highway No. 66 t o  t h e  
T~ngsfite group 
Lenti Block Rock gravp 

southeastward branching 
ophir =loims and ~~~t~~  ore^ S i g n a l  road,  t h e n  2 . 1  m i l e s  
Murphy Tungrfon group 
BIN sell group t o  a  road f o r k .  Keep r i g h t  
FlorePCent pro~pect f o r  7.3 m i l e s  t o  an unim- 

FIGURE 31. - Locotion Map, Deposits in  the Huolpol proved that  branches 

Mountains, Mohove County, Ariz. eastward from t h e  S i g n a l  
road ;  t h e n  d r i v e  3.5 m i l e s  
eas tward t o  a  nor th - sou th  

r o a d  i n t e r s e c t i o n .  Turn n o r t h  f o r  0.4 mi le  t o  a  nor theastward branching 
t r a i l ,  and con t inue  0 .3  m i l e  t o  t h e  workings ( f i g . .  31). No work was i n  
o p e r a t i o n  when t h e  c la ims  were examined i n  A p r i l  1959. 

Tungsten m i n e r a l s  were d i scovered  about 1950 by VanLee. No produc t ion  
h a s  been recorded  from t h e  p roper ty .  Workings c o n s i s t  of an i n a c c e s s i b l e  
s h a f t  40 f e e t  deep wi th  a  30- foo t  d r i f t  i n  t h e  bottom, and t h r e e  shal low 
s u r f a c e  t r enches .  

S c h e e l i t e  o c c u r s  i n  a  narrow f i s s u r e  which s t r i k e s  N. 350 E .  and d i p s  
s t e e p l y  nor thwest .  The f r a c t u r e  i s  i n  s l a t y  s c h i s t  and g n e i s s .  S c h e e l i t e  
h a s  been t r a z e d  on t h e  s u r f a c e  f o r  p o s s i b l y  100 f e e t  n o r t h  of t h e  s h a f t .  The 
s h a f t  was bulkheaded and covered wi th  junk and d e b r i s  when t h e  p r o p e r t y  was 
v i s i t e d ;  hence a  d e s c r i p t i o n  of t h e  s c h e e l i t e  occur rence  was ob ta ined  from 
t h e  l a s t  man who worked i n  it. The s h a f t  was sunk v e r t i c a l l y  f o r  40 f e e t .  
The upper p a r t  c o n t a i n s  abou t  10  i n c h e s  of good s c h e e l i t e  o r e .  The s h a f t  



then l e f t  t h e  m i n e r a l i z e d  i n c l i n e d  f i s s u r e .  The f i s s u r e  was n o t  encountered 
i n  t h e  30-foot  d r i f t  from t h e  4 0 - f o o t  l e v e l .  

The s c h e e l i t e  i s  a s s o c i a t e d  w i t h  gayne t ,  e p i d o t e ,  q u a r t z ,  and c a l c i t e .  
The o r e  c a r r i e s  t r a c e  amounts o f  Copper ox ides .  

Boriana Mine 

The Boriana  g roup  o f  28 unpa ten ted  1 o d e . c l a i n s  i s  i n  qecs.  7 ,  18, a;,d 
19, R .  15 W.,and s e c s .  1 2  and 13, R. 16 W . ,  T:!8 N., rang ing  i n  a l t i . t u d e  
from 4,950 t o  5,750 f e e t ,  i n  t h e  c e n t r a l  p a r t  ~ f  t h e  Hualpai  ~ o u n t a i n s .   he 
mine i s  a c c e s s i b i e  from Kingman by t r a v e l i n g  20 r i l les  sou th  on Faved U.S. 
Highway No. 66 t o  Yucca, and 1 6  m i l e s ' e a s t e r l y  on a county-maintained d i r t  
soad ( s e e  f i g .  3 1 ) .  Yucca, a  s t a t i o n  on t h e  Atch i son ,  Tcpe'h3 and ~ a n t a  Fe 
r a i l r o a d ,  i s  t h e  n e a r e s t  r a i l  p o i n t .  The p r o p e r t y  i s  owned Ly,'Jye and B a t h r i c k  
Mining Co. of  Kingman. 

The Boriana  d e p o s i t  was d i s c o v e r e d  b e f o r e  1914, and was acquired by 
Yucca Tunsten Co. i n  1915. The company worked t h e  v e i n s  from 1915 to 
1919 when meta l  p r i c e s  d e c l i n e d .  The mine was n o n p r o d u c t i v e f r o m  1919 to 
1929, when it was a c q u i r e d  by Boriana  Mining Co. The company d i d  much de- 
velopment work, b u i l t  a  m i l l ,  and main ta ined  p roduc t ion  t o  1937 when t h e  
p roper ty  was l e a s e d  t o  Molybdenum Corp. of America. The m i l l  b ~ r n e d ~ d o w n  
l a t e  i n  1937, b u t  i n  1938 a  new g r a v i t y - f l o t a t i o n  m i , l l  o f  150-tons c a p a c i t y  
was b u i l t .  P r o d u c t i o n  was resumed i n  October  1939 and cont inued t o  October 
1943. The equipment was s o l d  i n  December 1944 and removedfrom t h e  p r o p e r t y  & 
i n  1945. I n  1 9 4 6  Dye and B a t h r i c k ,  t h e  p r e s e n t  o p e r a t o r s ,  puqchased t h e  
p roper ty .  During 1951 t h e y  reequ ipped  t h e  m i l l  and t r e a t e d  o r e  produced bY? 
l e s s e e s  from t h e  upper  mine workings.  The m i l l i n g  o f  dump o r e  was s t a r e d i n  

rscon- 1952, and l a t e  i n  t h e  y e a r  t r e a t m e n t  of  o r e  produced by l e s s e e s  was d' 
t i n u e d .  The mine o r e  was c o n c e n t r a t e d  e lsewhere .  T h i s  o p e r a t i o n  con t inued  
u n t i l  1957, when f a l l i n g  m e t a l  p r i c e s  a g a i n  caused it t o  become u n p r o f i t a b l e .  

The Bor iana  mine was t h e  l e a d i n g  producer  of  t u n g s t e n  i n  Arizona i n  1315 
and from 1933 t o  1937. For  t h e  2-year  p e r i o d ,  1936-37, i t s  o u t p u t  of  o r e  
averaged abou t  3,000 t o n s  p e r  month.& Approximately 108,000 u n i t s  of  
t u n g s t e n  t r i o x i d e  was produced from abou t  1915 t o  t h e  beginning of 1943. w 
Produc t ion  f o r  t h e  9  months of  o p e r a t i o n  i n  1943 i s  n o t  k n o ~ n .  From 1951 
through 1956 produc t ion  amounted t o  approx imate ly  10,100 u n i t s  of  WOg, t h e  
l a r g e s t  p r o d u c t i o n  from any s i n g l e  p r o p e r t y  i n  t h e  S t a t e  of  Arizona d u r i n g  
t h i s  p e r i o d .  

The mine i s  developed by n i n e  main l e v e l s  and t h r e e  s u b I e v e l s  f o r  a 
t o t a l  of  more than  15,500 f e e t  of l e v e l  workings.  F i g u r e s  3 2  and 33,  showing 

a Hobbs, S. W., Tungsten D e p o s i t s  i n  t h e  Bor iana  D i s t r i c t  and t h e  Aquarius 
Range, Mohave County,  Arizona:  Geol. Survey Bu11.,940-1, 1944, p. 248. 

Work c i t e d  i n  f o o t n o t e  27 (p .  7 0 ) ,  p. 12. 
Work c i t e d  i n  f o o t n o t e  28  (p .  7 3 ) ,  p. 257. 



mine p lan  and l o n g i t u d i n a l  p r o j e c t i o n ,  a r e  t a k e n  from p l a t e s  44  and 45 of 
U.S. Geolog ica l  Survey B u l l e t i n  940. I t  p r e s e n t l y  i s  f i l l e d  wi th  water  t o  
t h e  500 l e v e l ,  which was t h e  main hau lage  a d i t  w i t h  i t s  p o r t a l  n e a r  t h e  
m i l l .  A l a r g e  p a r t  of t h e  workings above t h e  500 l e v e l  a r e  caved and in -  
a c c e s s i b l e .  Underground work d u r i n g  t h e  l a s t  p e r i o d  o f  o p e r a t i o n  included 
mining p i l l a r s  of o r e  between t h e  0  and 200 l e v e l s .  The work was conducted by 
a  l e s s e e  and a  crew of f i v e  men. Da i ly  p roduc t ion  amounted t o  4  o r  5  t o n s  o f  
o r e  c o n t a i n i n g  about  2.0 p e r c e n t  WOg. T h i s  o p e r a t i o n  l a s t e d  o n l y  a  s h o r t  t ime .  

Wal lapai  Mining ob ta ined  a  i'?ase from Dye and B a t h r i c k  t o  remove and 
c o n c e n t r a t e  t h e  gob used i n  Cne Stopes  below t h e  500 l e v e l ,  and a l l  gob 
m i l l e d  was t a k e n  from t h e  50C l e v e l ,  according t o  Ray Dye. The cut-and- 
f i l l  mining method was used i n  a l l  s t o p e s  below t h e  500 l e v e l .  The company 
r e c o n d i t i o n e d  t h a t  :eve? t o  t h e  No. 20 s h a f t  and removed a  few thousand t o n s  
of gob from a  s5ngie  s tope.  According t o  Dye, t h e  gob was e s t i m a t e d  t o  have 
con ta ined  about 7  pounds of WO3 p e r  ton .  While t h e  gob was being p u l l e d ,  t h e  
w a l l s  of t h e  s t o p e  caved, and t h e  o p e r a t i o n  was d i scon t inued .  The 500 l e v e l  
aga in  i s  i n  dangerous c o n d i t i o n  and considered i n a c c e s s i b l e .  

F igure  34 shows a  f lowshee t  of t h e  Dye and B a t h r i c k  m i l l .  The s c r e e n i n g  
s e c t i o n  was designed o r i g i n a l l y  t o  p rocess  20 t o n s  o f  o r e  p e r  hour  and y i e l d  
an es t imated  10 tons  of s o r t e d  o r e .  The c a p a c i t y  of t h e  c o n c e n t r a t o r  s e c t i o n  
was 10 t o n s  of o re  pe r  hour.  

' 

I n  1955 t h e  m i l l  was remodeled. A hammer m i l l  and a  heavy media s e p a r a t o r  
were added t o  t h e  c i r c u i t ,  and changes were made i n  sc reens .  The improved 
c i r c u i t  had a  c a p a c i t y  of from 25 t o  35 t o n s  p e r  hour. The m i l l  opera ted  on 
an a v a i l a b l e  water supply  of 7 t o  10  g.p.m. Power was s u p p l i e d  from a  44,000- 
v o l t  t r ansmiss ion  l i n e .  

Most of t h e  dump m a t e r i a l  was t r a n s p o r t e d  t o  t h e  m i l l  w i t h  an e l e c t r i c a l l y  
powered s l u s h e r .  Some of t h e  dumps were t r a n s p o r t e d  by t r u c k  a  maximum d i s -  
t a n c e  of 0.25 mile .  T,rucks were loaded wi th  a  f ron t -end  loader .  

A t o t a l  of 135,000 t o n s  o f  dump m a t e r i a l  was t r e a t e d  by Dye and B a t h r i c k .  
The m i l l  heads  dur ing  t h e  f i r s t  y e a r  of o p e r a t i o n  con ta ined  1.7 pounds WOg 
per  t o n ,  and dur ing  t h e  subsequent  y e a r s  t h e  m i l l  heads  averaged 1.5 pounds 
WOg per  ton .  Tungsten c o n c e n t r a t e s  con ta ined  about  50 p e r c e n t  W03 wi th  some 
copper and i r o n  minera l s ,  and percen tage  recovery  was r e p o r t e d  t o  be i n  t h e  
high 8 0 ' s .  About 2 t o n s  of 18 p e r c e n t  copper c o n c e n t r a t e s  was produced per  
month. The m i l l  opera ted  1 t o  16 s h i f t s  a  day,  6 days  a  week. 

According t o  ~ o b b s : w  

The mine i s  an e l o n g a t e  b e l t  of  p h y l l i t e ,  s t r i k i n g  n o r t h e a s t -  
ward and n e a r l y  v e r t i c a l ,  about h a l f  a  m i l e  wide, and bordered on 
both  s i d e s  by i n t r u s i v e  g r a n i t e .  The o r e  m i n e r a l s ,  s c h e e l i t e ,  
wol f rami te ,  and c h a l c o p y r i t e , o c c u r  i n  narrow q u a r t z  v e i n s ,  which 
form composite l o d e s  t h a t  fo l low t h e  f o l i a t i o n  of t h e  p h y l l i t e .  

Work c i t e d  i n  f o o t n o t e  28, ( p .  7 3 ) ,  p. 247. 



Two such lodes ,  s e p a r a t e d  by about  125 f e e t  of p h y l l i t e  were being 
mined i n  1943. The v e i n  zones a r e  con t inuous  and t h e  s t r u c t u r e  i s  
s imple .  Minor f a u l t i n g  has  o f f s e t  t h e  v e i n s ,  and t h e  l a t e s t  move- 
ment occurred s i n c e  t h e  fo rmat ion  of t h e  o r e .  The v e i n s  a p p a r e n t l y  
o r i g i n a t e  i n  a  smal l  g r a n i t e  s t o c k  i n  t h e  c e n t e r  of t h e  b e l t  of  
p h y l l i t e .  A broad o r e  shoo t ,  which c o n t a i n s  t h e  b e s t  o r e  i n  t h e  
mine, p lunges  gen t ly .  toward t h e  g r a n i t e  c o n t a c t .  Measured o r e  i n  
t h e  mine i n  December 1943 amounted t o  abou t  2,400 t o n s  c o n t a i n i n g  
1 t o  1$ p e r c e n t  W 0 3  and i n d i c a t e d  o r e  amounted t o  9,700 t o n s  of a  
s i m i l a r  grade.  It i s  e s t i m a t e d  t h a t  abou t  44,000 t o n s  of o r e  wi th  
an average c o n t e n t  of abou t  1 p e r c e n t  W03 l i e s  below t h e  lowes t  
l e v e l  and between t h e  p r e s e n t  workings and t h e  g r a n i t e  c o n t a c t .  

On Page 253 of t h e  Hobbs r e p o r t  i s  a  d e s c r i p t i o n  of t h e  o r e  d e p o s i t s :  

- - - These v e i n s  a l s o  c o n t a i n  c h a l c o p y r i t e ,  a  few o t h e r  s u l -  
p h i d e s ,  and f l u o r i t e .  Q u a r t z  v e i n s  a r e  numerous throughout  t h e  
p h y l l i t e  b e l t ,  b u t  on ly  t h o s e  w i t h i n  a  zone about  125 f e e t  wide 
i n  t h e  wes t -cen t ra l  p a r t  of t h e  b e l t  c o n t a i n  s i g n i f i c a n t  q u a n t i t i e s  
o f  tungs ten .  The t u n g s t e n  m i n e r a l i z a t i o n  i s  l i m i t e d ,  moreover, 
t o  t h a t  p o r t i o n  of t h e  zone n o r t h e a s t  of t h e  main p o r t a l  of t h e  
Boriana mine, a l l  t h e  v e i n s  i n  t h e  sou thwes te rn  p a r t  o f  t h e  a r e a  
mapped being e s s e n t i a l l y  ba r ren .  

P l a t e  43 ( f i g .  35)  shows t h e  a c t u a l  o u t c r o p s  of t h e  l a r g e r  v e i n s .  
Many v e i n s  t o o  smal l  t o  map were seen ,  and many o t h e r s  a r e  un- 
doubted ly  concealed by s u r f a c e  d e b r i s .  The r e l a t i v e l y  con t inuous  
exposure  of t h e  o re -bear ing  v e i n s  n o r t h  of t h e  mine p o r t a l  i s  
due t o  t h e i r  being uncovered i n  open c u t s  and s u r f a c e  workings. 

The mine workings f o l l o w  two groups  o f  smal l  veins ' ,  known 
r e s p e c t i v e l y  a s  t h e  west  v e i n s  and e a s t  v e i n s ,  which a r e  s e p a r a t e d  
by 90 t o  135 f e e t  of p h y l l i t e .  T h i s  i n t e r v e n i n g  p h y l l i t e  c o n t a i n s  
smal l  s u b s i d i a r y  v e i n s  i n  which t h e r e  i s  a  l i t t l e  t u n g s t e n .  

Mention i s  made of some b e r y l  t h a t  was found i n  t h e  v e i n s  on t h e  700 l e v e l  
and a l s o  i n  t h e  v e i n s  which c u t  t h e  g r a n i t e  on t h e  s u r f a c e .  

Hobbs d i s c u s s e s  g r a n i t e  on pages 251 and 252 of h i s  r e p o r t :  

The l a r g e s t  igneous  rock body i n  t h e  Hualpai  Mountains i s  a  medium- 
to -coarse -gra ined  b i o t i t e  g r a n i t e ,  l o c a l l y  p o r p h y r i t i c  and composed 
e s s e n t i a l l y  of f e l d s p a r ,  q u a r t z ,  and b i o t i t e .  T h i s  g r a n i t e  i n t r u d e s  
t h e  p h y l l i t e ,  which a p p a r e n t l y  forms a  ve ry  l a r g e  roof pendant.  - - - 
North of t h e  r i d g e  c r e s t  and on ly  a  s t o n e ' s  throw nor th  of t h e  end 
l i n e  of t h e  Boriana c la ims ,  a  tongue o r  embayment of g r a n i t i c  rock  
e x t e n d s  from t h e  main body of g r a n i t e  on t h e  west i n t a  t h e  middle  of 
t h e  p h y l l i t e  b e l t .  T h i s  body, which may be c a l l e d  t h e  n o r t h e r n  body, 
c o n s i s t s  of a  medium-grained rock t h a t  i s  composed e s s e n t i a l l y  of 
m i c r o c l i n e ,  p l a g i o c l a s e ,  g r a y  g l a s s y  q u a r t z ,  and b i o t i t e .  It 
appears  t o  be a  l i t t l e  more s o d i c  t h a n  t h e  main g r a n i t e  mass, b u t  
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FIGURE 32. -.Pion of Underground Workings, Boriona Mine. 
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FIGURE 33. - Longitudinal Proiection of Boriano Mine Workings 
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1 FIGURE 35. - Topographic and Geologic Map, Boriana Mine, 

Mohave County, Ariz. 

the difference is not great enough to show that it is a distinct 
intrusion. This northern granite body is also exposed at the 
northeast end of the 700-foot level where it intrudes the phyllite 
as a series of tongues parallel to the foliation. - - - 

The main body of granite is fairly uniform in composition and 
texture through large areas, but near the contact of the main body 
with the phyllite the rock shows considerable variation, probably 
caused by assimilation of phyllite, which generally increased the 
proportion of dark minerals and thus darkens the rock. The granite 
encloses numerous zenoliths of phyllite, many of which have been 
much recrystallized and drawn out into dark streaks. The granite 
embayment north of the divide, on the other hand, has lost part of 
its dark minerals, together with some feldspar, having been partly 
converted to a greisen, doubtless by fumarolic action. This gran- 
ite, therefore, may represent a cupola in which the volatile con- 
stituents of the cooling magma were concentrated, a condition that 
would have a direct bearing on the origin of the Boriana veins, 
which appear to stem from this mass. 



D r .  Wilso* recognized two d i s t i n c t  t y p e s  of g r a n i t e :  

The Boriana mine i s  i n  a  b e l t  of  s c h i s t ,  l o c a l l y  1/4 t o  1/2 
mile wide, t h a t  s t r i k e s  N. 300 t o  400 E., d i p s  from about  750 SE. 
t o  v e r t i c a l l y  and e x t e n d s  f o r  s e v e r a l  m i l e s  a c r o s s  t h e  range.  I n  
t h e  v i c i n i t y  of t h e  mine, t h i s  s c h i s t  i s  a  t h i n l y  laminated t o  
b l o c t y  g r a y  s l a t e  w i t h  some sandy phases ;  abundant f i n e - g r a i n e d  
s e r i c i t e  and c h l o r i t e  mark i t s  p a r t i n g  p lanes .  

The s c h i s t  b e l t  i s  i n t r u d e d  on both  s i d e s  by coarse -gra ined  
b i o t i t e  g r a n i t e  which g r a d e s  i n t o  g n e i s s  near  i t s  c o n t a c t s .  Dikes  
o f  a p l i t e  and pegmat i te  c u t  bo th  t h e  g n e i s s  and s c h i s t .  

A s h o r t  d i s t a n c e  n o r t h e a s t  of t h e  d i v i d e  t h e  s c h i s t  and g r a n i t e  
a r e  i n t r u d e d  by a  s t o c k  o f  medium-grained g r a n i t i c  rock c o n s i s t i n g  
e s s e n t i a l l y  of whi te  f e l d s p a r ,  abundant g l a s s y  g r a y  q u a r t z ,  and 
b i o t i t e ;  p r o v i s i o n a l l y ,  it may be c l a s s e d  a s  a  g r a n o d i o r i t e  o r  s o d i c  
g r a n i t e .  Along i t s  b o r d e r s  it has  a f f e c t e d  s t r o n g  s i l i c i f i c a t i o n  
and s e r i c i t i z a t i o n  of t h e  s c h i s t  and g n e i s s .  L o c a l l y ,  v e i n l e t s  
of q u a r t z  and p u r p l e  g l u o r i t e  occur  i n  t h e  a d j a c e n t  g n e i s s .  Here 
a  narrow b e l t  of " g r e i s e n , "  c o n s i s t i n g  of a  f o l i a t e d  f i n e - g r a i n e d  
a g g r e g a t e  of q u a r t z ,  s e r i c i t e ,  and muscovite,  p a r a l l e l s  t h e  s c h i s t  
and i s  t r a c e a b l e  i n t e r m i t t e n t l y  f o r  s e v e r a l  thousand f e e t ;  appar-  
e n t l y  it r e p r e s e n t s  a  s h e a r  zone a f f e c t e d  by i n t e n s e  hydrothermal  
a l t e r a t i o n .  In p l a c e s  t h i s  g r e i s e n  c o n t a i n s  s p a r s e  t i n y  v e i n l e t s  
of c h a l c o p y r i t e  and d i s semina ted  p a r t i c l e s  of wol f rami te ,  up t o  
1/2 i n c h  i n  d i a m e t e r ,  encased by t h i n  l a y e r s  of s c h e e l i t e .  I t  
has  been exp lored  by a  s h o r t  a d i t  wi th  some 60 f e e t  of d r i f t s ,  
bu t  a p p a r e n t l y  t h e s e  workings d i d  n o t  f i n d  t h e  t u n g s t e n  m i n e r a l i -  
z a t i o n  t o  be of commercial g rade .  Other  s i m i l a r  g r e i s e n  zones a r e  
found i n  t h e  g r a n o d i o r i t e .  

The Geologic  Map of Mohave County, A r i z . ,  prepared by t h e  Arizona 
Bureau of Mines and p r i n t e d  i n  1959, c l e a r l y  d e l i n e a t e s  t h e  two format ions .  
The o l d e r  i s  a  Precambrian g r a n i t e  and t h e  l a t e r  i n t r u s i v e  i s  an upper  Cre- 
t a c e o u s  g r a n i t e .  

Wi l son ' s  d e s c r i p t i o n  of t h e  v e i n s  fol lows:  

As exposed i n  t h e  mine, t h e  v e i n s  a r e  l o d e s  of composite t y p e ,  
made up of two t o  t e n  o r  even twenty p a r a l l e l  q u a r t z  v e i n s  and 
s t r i n g e r s ,  s e p a r a t e d  by s c h i s t ,  w i t h i n  wid ths  of a  few f e e t  t o  20 
o r  more f e e t .  Many of them c o n s i s t  o f  two v e i n s  from 4 t o  10  
i n c h e s ,  o r  e x c e p t i o n a l l y  4  f e e t ,  wide wi th  narrower v e i n s  o r  s t r i n g e r s  
i n  s c h i s t  between. A t  l e a s t  f o u r  of t h e  composite l o d e s  have been ' 
encountered i n  t h e  mine w i t h i n  a  width  of 200 f e e t .  

Wilson, E. D. ,  Tungsten D e p o s i t s  of Arizona: Arizona Bureau of Mines 
Bul l .  148, pp. 11-14. 



- - -  Ore minerals in the Boriana mine consist of wolframite, 
scheelite, and chalcopyrite, together with hematite and a little 
gold and silver in unknown form. Associated with them, particularly 
in the northeast workings, are some arsenopyrite and pyrite and 
inconsequential amounts of molybdenite. Cuprotungstite is reported 
to have been found near the surface. 

~er& made a rather detailed examination of the property in 1936. His - studies of the mineralogical aspects are very significant, both of this prop- 

erty and the Bull Canyon property which adjoins on the northeast. He states: 

The Hualpai Mountains in the vicinity of Boriana contain 
igneous intrusives which enclose schist and thin platy slate or 
phyllite. The tungsten deposit is in a slate zone which extends 
for several miles and is in places half a mile across. The slate is 
bordered on either side by granite and granite gneiss. The meta- 
morphosed sediments have been cut by quartz veins carrying wolframite 
and scheelite. 

The slate bordering the ore body at Boriana, as shown micro- 
scopically, is finely laminated and an intimate mixture of quartz 
and fine mica. The mica consists of layers of pleochroic biotite 
interlaminated with muscovite. Occasional pleochroic haloes may 
be observed in the biotite surrounding minute birefringent nuclei. 
Apatite is present in small amounts. 

The veins represent fissure fillings of varying size, striking 
N. 30° E. and dipping from vertical to 750 E. Fissure fillings 
occur either as single masses of quartz up to 3 feet thick or more 
frequently as a distributed network of smaller veins. The network 
may contain from 2 or 3 up to 10 branches spread over a thickness 
of 3 to 6 feet. 

On rare occasions single quartz veins of minable width are 
found. Ordinarily, however, the vein system as mined consists 
of two veins 4 to 10 inches thick separated by a foot or more of 
slate and accompanied by several thin quartz stringers distributed 
through the bordering rock. 

The tungsten minerals have been found along four nearly parallel 
veins within the Boriana mine. Veins 1, 2, and 3 are within 10 to 
30 feet of each other, while vein 4 is 75 to 100 feet east. All con- 
tain scheelite and wolframite, although veins 2 and 4 appear to have 
more pronounced mineralization than 1 and 3. Other veins may occur 
to the east, but when the property was visited (1936) the region 
east of the main workings had not been thoroughly explored. 

Along the ore shoots the amount of vein quartz mined gives a 
fair approximation as a basis for computing the tungsten content of 

Kerr, Paul F., Tungsten Mineralization in the United States: Geol. Soc. 
of America, Memoir 15, 1946, pp. 102-104. 



the mill feed. The vein quartz also contains a small and consistent 
amount of titanium. Titanium assays therefore are considered an 
approximate index of the quartz content of the mill feed and in turn 
of the tungsten content. 

Wolframite and scheelite are both prominent in the quartz veins 
and occur in disseminated grains or in masses up to several inches 
across. Occasional specks of chlorite occur in masses of the tungsten 
minerals. In places, particularly close to the tungsten minerals, fine 
anhedra of vein feldspar occur. In the thin sections these have 
indices of refraction below balsam and are free from twinning. Fluor- 
ite is occasionally associated with the ore. Chalcopyrite and molyb- 
denite are also present. 

Polished surfaces yield lathlike sections of euhedral crystals 
of wolframite replaced in part by scheelite, The scheelite has en- 
tered the wolframite along fractures and cleavages. Various stages 
may be observed from incipient alteration of small streaks to areas 
largely scheelite containing small remnant patches of the original 
wolframite. 

Although chiefly suspended in quartz, the tungsten minerals 
are in places intimately related to vein muscovite. Interlocking 
boundaries between masses of scheelite and masses of muscovite are 
common under the microscope. Lathlike projections of the muscovite 
into scheelite show sharp, well-preserved boundaries. This is 
particularly true near the border of the vein along the micaceous 
slate. Recrystallization of the mica may have accompanied tungsten 
precipitation. 

Veinlets of sericite cut the vein quartz. Sericite streaks 
frequently lead to tungsten-bearing areas in the vein and are 
concentrated near wolframite and scheelite. 

In the interstices between scheelite crystals and also in veinlets 
are flakes of brown, slightly pleochroic mica approaching biotite. 
Where this mineral is in contact with coarse muscovite it appears to 
represent a slightly earlier and different stage of mineralization 
from the muscovite along the walls of the veins accompanying the 
sericite veinlets. 

Ore has been concentrated along the veins at Boriana in a 
well-defined shoot (fig. 36) established by exploration throughout 
the mine workings from the surface to below the seventh level. The 
shoot extends for several hundred feet along each level and is found 
a considerable distance farther north on each level as the mine is 
deepened. 

The major ore distribution is more or less parallel in the 
different veins of the Boriana system. The inclination of the shoot 
is roughly on the order of 350 N. Isolated patches of ore, somewhat 
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FIGURE 36. - Ore Shoot at Boriano, Ar i z  

l e n t i c u l a r  i n  shape,  a r e  i r r e g u l a r l y  d i s t r i b u t e d  on e i t h e r  s i d e  of 
t h e  main o r e  shoot .  The p o r t i o n s  of t h e  v e i n s  between a r e  e i t h e r  
t o o  t h i n  o r  c o n t a i n  t o o  l i t t l e  t u n g s t e n  t o  j u s t i f y  mining. 

The Neqlected Vein ( b o r d e r i n g  t h e  s l a t e  a r e a  west of Bor iana) .  
G n e i s s i c  s t r u c t u r e  i s  prominent i n  t h i n  s e c t i o n s  of t h e  igneous  i n t r u -  
s i v e  border ing  t h e  s l a t e  on t h e  west .  E a r l i e r  augen l ike  p a t c h e s  of 
m i c r o c l i n e ,  q u a r t z ,  o r t h o c l a s e ,  and a l b i t e  wi th  o c c a s i o n a l  c o a r s e  
c r y s t a l s  of b i o t i t e  and muscovi te  have been surrounded by g n e i s s i c  
s t r i a e , o f  f i n e r  c r y s t a l l i n e  q u a r t z  and a l b i t e .  Occasional  specks  
o f  wol f rami te  a r e  a s s o c i a t e d  wi th  t h e  b i o t i t e .  

Not on ly  has  f low s t r u c t u r e  developed b u t  t h e  rock  has  been 
c o n s i d e r a b l y  f r a c t u r e d .  Most of t h e  F r a c t u r e s  t h a t  a p p a r e n t l y  
accompanied t h e  i n j e c t i o n  and movement r e s u l t i n g  i n  t h e  fo rmat ion  
o f  t h e  g n e i s s  a r e  h e a l e d ;  most of t h e  l a t e r  f r a c t u r e s  a r e  unhealed.  
The g n e i s s i c  zone i s  s e v e r a l  hundred Feet  t h i c k  and i s  more prom- 
i n e n t  c l o s e  t o  t h e  c o n t a c t  wi th  t h e  s l a t e .  It may r e p r e s e n t  a  l a t e  
phase of t h e  i n t r u s i v e  a c t i v i t y  a long t h e  margin of t h e  mass of 
metamorphosed sediments  a t  Bor iana.  

The s o - c a l l e d  Neglected Vein r e p r e s e n t s  a  zone of v a r i a b l e  
wid th  and a lmost  v e r t i c a l  c o n t i n u a t i o n  which ex tends  through t h e  
gnkiss roughly p a r a l l e l  t o  t h e  c o n t a c t  between t h e  g n e i s s  and t h e  
metamorphosed sedimentary  s e r i e s .  I t  i s  a p p a r e n t l y  n o t  con t inuous ,  
b u t  a long  about  t h e  same l i n e  f o r  a  d i s t a n c e  of s e v e r a l  thousand f e e t  



occasional small streaks contain grains of wolframite and scheelite. 
The material of these zones differs but little from the material of 
the surrounding gneissic zone into which the tungsten-bearing por- 
tions grade both laterally and longitudinally. 

It is believed that these zones represent a concentration of the 
end-stage solutions carrying tungsten mineralization which was 
precipitated along the margin of the slate. Here destruction of the 
original granite as shown in thin section is more complete. Quartz 
is more abundant and more definitely banded. The mica is muscovite 
and not biotite. Most of the feldspars are replaced or destroyed. 
Both wolframite and scheelite are scattered in isolated grains 
through the quartz and muscovite; wolframite exhibits evidence of 
being the earlier. The boundaries of crystals appear to be controlled 
by the wolframite crystals replacing the earlier scheelite almost 
completely in many instances. 

Bull Canyon Group (Iquana Claims) 

The Bull Canyon group of seven unpatented lode claims is in secs. 7 and 
18, T. 18 N., R. 15 W.,at an average altitude of 5,300 feet. The claims 
are accessible from the Boriana mine by 3.5 miles of steep, narrow road 
(see fig. 31). 

The Bull Canyon claims were located first about 1928 by Jim Craig and 
William Boke. Dalton Robinette acquired a two-thirds interest by purchase in 
1933 or 1934, and later traded a one-third interest to R. Fetis. Boriana 
Mining Co. held the remaining one-third interest and later acquired the in- 
terest held by R. Fetis. In 1946 Boriana Mining Co. sold its interest to 
Dye and Bathrick. Since 1937, one of the claims has been worked intermittently 
by Robinette or by lessees. Production during the years 1941 through 1943 
amounted to about 30 tons of concentrates that assayed possibly 69 percent 
W03. Production from 1951 through 1956 was 106 units of tungsten trioxide. 
Concentrates assayed from 59 to 65 percent W03. 

The property was examined by the Federal Bureau of Mines in 1943 and 
in 1954. Following is a description from the 1954 report: 

The granite exposed on the eastern portion of the Boriana 
property is in contact with phyllite on and near the Bull Canyon 
claims. The phyllite is in contact with the granite as bands that 
narrow as they continue to the north. Tungsten mineralization occurs 
in steeply dipping discontinuous quartz veins, a few inches to 2 
feet wide, that are northerly extensions of the veins of the Boriana 
deposit. The veins are roughly parallel with a strike that changes 
abruptly from N. 300 to 400 E. in the phyllite to N. 5C0 to 600 E. 
in the granite. Wolframite and scheelite, the ore minerals, are 
irregularly distributed in the quartz. Chalcopyrite, molybdenite, 
and fluorite are present in minor amounts. 



Most of t h e  o r e  p roduc t ion  p robab ly  h a s  come from 3 v e i n s ,  
each of which has  been developed by 2  a d i t s  t o  an average d e p t h  
of p o s s i b l y  75 f e e t .  The a d i t s  r ange  i n  l e n g t h  from about  150 f e e t  
t o  300 f e e t .  A r a i s e  and a  few smal l  s t o p e s  have been d r i v e n  from 
t h e  a d i t s .  

The a u t h o r  e x a m i n e d ' t h i s  p r o p e r t y  d u r i n g  t h e  day and a t  n i g h t  of 
February 18,  1959. The lowes t  working i s  an a d i t  abou t  325 f e e t  long wi th  

w s e v e r a l  hundred f e e t  of c r o s s c u t s  and a  winze s a i d  t o  be 40 f e e t  deep. Some 
s top ing  has  been done on t h e  narrow q u a r t z  v e i n .  T h i s  a d i t  h a s  been d r i v e n  
t h ~ o u g h  t h e  s c h i s t  and p h y l l i t e  i n t o  t h e  i n t r u s i v e  upper Cre taceous  g r a n i t e  
desc r ibed  p r e v i o u s l y  under t h e  Boriana mine d e s c r i p t i o n .  T h i s  working i s  
r e f e r r e d  t o  a s  t h e  c r o s s c u t  a d i t .  

The g r a n i t e  exposed on t h e  p r o p e r t y  i s  shown on t h e  r e c e n t l y  p r i n t e d  
Geologic  Map of Mohave County, A r i z . ,  p repared  by t h e  Arizona Bureau of 
Mines. There i s  s c h e e l i t e  and wolfrarni te  d i s semina ted  through t'ne southwestern  
po in t  of t h e  g r a n i t e .  Heav ies t  c o n c e n t r a t i o n s  appear  t o  occur  on t h e  nor th -  
west s i d e  of t h e  i n t r u s i v e .  Bery l  o c c u r s  i n  p l a c e s  a s s o c i a t e d  w i t h  t h e  
q u a r t z  v e i n s ,  and i n  o t h e r  p l a c e s  i n  narrow v e i n l e t s  t o  a s  much a s  3  i n c h e s  
wide and n o t  a s s o c i a t e d  wi th  any o t h e r  minera l .  The v i s i b l e  b e r y l  occur rences  
a r e  d i s c o n t i n u o u s  and very  sporad ic .  Where t h e  b e r y l  was observed i n  a s s o c i -  
a t i o n  w i t h  q u a r t z  it was conf ined t o  t h e  o u t e r  edges  of t h e  v e i n s .  

R o b i n e t t e  has  m i l l e d  s e v e r a l  hundred t o n s  o f  o r e  from t h e  q u a r t z  ve ins .  
He s t a t e d  t h a t  he observed b e r y l  be ing  d i scharged  from c o n c e n t r a t i q g  t a b l e s  
i n  t a i l i n g .  Most of t h e  t a i l i n g  h a s  been ,washed away. ~ e r r 3 4 /  made a  r a t h e r  
i n t e n s i v e  s tudy  of t h e  p r o p e r t y  i n  1936. His s t u d i e s  of t h e  m i n e r a l o g i c a l  
a s p e c t s  a r e  ve ry  s i g n i f i c a n t ,  both  o f  t h i s  p r o p e r t y  and t h e  Boriana mine which 
a d j o i n s  on t h e  southwest .  He s t a t e s :  

North of t h e  main workings a t  Bor iana i s  a  r i d g e  known l o c a l l y  
a s  Robinet  Ridge which c o n t a i n s  s c h e e l i t e .  Tungsten h a s  been con- 
c e n t r a t e d  a t  t h i s  l o c a l i t y  under  c o n d i t i o n s  c l o s e l y  approaching d i r e c t  
magmatic c r y s t a l l i z a t i o n .  S c h e e l i t e  i s  d i s semina ted  through t h e  
igneous  i n t r u s i v e ,  and some of t h e  boundar ies  between ore -bear ing  
a r e a s  and nonore-bearing a r e a s  a r e  a t  t i m e s  s o  i n d i s t i n c t  and i r r e g u l a r  
a s  t o  be v i r t u a l l y  i n d i s t i n g u i s h a b l e  i n  t h e  f i e l d .  The o n l y  apparen t  
megascopic f e a t u r e s  a r e  more c o a r s e  f r e s h  f e l d s p a r  c leavage  s u r f a c e s  
and more b i o t i t e  i n  t h e  n o n s c h e e l i t e - b e a r i n g  rock.  The s c h e e l i t e -  
b e a r i n g  rock  i s  more micaceous and some,#hat more s t a i n e d  wi th  l i m o n i t e .  

I n  t h e  t h i n  s e c t i o n  t h e  n o n s c h e e l i t e - b e a r i n g  rock e x h i b i t s  
remnant phenocrys t s  of o r t h o c l a s e ,  sheared  and i n  p a r t  r ep laced  
by f i n e  g r a n u l a r  q u a r t z  and l a t e r  a l b i t e .  The e a r l y  phenocrys t s  
a l s o  c o n t a i n  d i s semina ted  p a t c h e s  of q u a r t z ,  a l b i t e ,  and muscovite 
and f o r n  a  p o i k i l i t i c  s t r u c t u r e .  The ba lance  of t h e  rock  i s  a  f r e s h  
g r a n u l a r  aggrega te  of q u a r t z ,  m i c r o c l i n e ,  o r t h o c l a s e ,  a l b i t e ,  and 

Work c i t e d  i n  f o o t n o t e  33,  pp. 104 and 105. 
. 



muscovite wi th  some b i o t i t e .  The b i o t i t e  appears  t o  have been 
des t royed  o r  a l t e r e d  i n  a  number of p l a c e s ,  some of it even going 
o v e r  t o  c h l o r i t e .  Occasional  g r a i n s  o f  a c c e s s o r y  z i r c o n  and g a r n e t  
may be observed,  and t h e  f e l d s p a r s  a r e  s l i g h t l y  cloudy due t o  
a l t e r a t i o n .  Although t h e  rock  p robab ly  o r i g i n a l l y  con ta ined  l e s s  
q u a r t z  and cor responding ly  more f e l d s p a r  making it perhaps  a  q u a r t z  
monzonite,  it i s  now more l i k e  a  muscovi te  g r a n i t e .  Assoc ia ted  wi th  
b i o t i t e  i n  t h e  rock  a r e  a  few b lack  s u b m e t a l l i c  specks  of wolframite .  

I n  t h i n  s e c t i o n  t h e  s c h e e l i t e - b e a r i n g  rock e x h i b i t s  g r a n u l a r  
a g g r e g a t e s  of s c h e e l i t e  wi th  q u a r t z ,  a l b i t e ,  and muscovite.  Coarse- 
g r a i n e d  a l b i t e  i s  about  a s  abundant a s  q u a r t z .  O r t h o c l a s e  i s  a  minor 
c o n s t i t u e n t ,  and m i c r o c l i n e  i s  v i r t u a l l y  a b s e n t .  S t a i n s  r a d i a t e  from 
former b i o t i t e  l a y e r s  r e p l a c e d  by muscovi te .  These,  t o g e t h e r  wi th  
r e s i d u a l  specks  of wol f rami te ,  i n d i c a t e  t h a t  r e g a r d l e s s  of t h e  f r e s h  
appearance of t h e  s c h e e l i t e - b e a r i n g  r o c k  i t  i s  l a t e r  than  t h e  musco- 
v i t e  g r a n i t e .  The zone l a c k s  t h e  t o p a z  u s u a l l y  a s s o c i a t e d  w i t h  a  
g r e i s e n ,  i s  n o t  q u i t e  so  h i g h l y  micaceous a s  , ~ o u l d  be  expec ted ,  and 
c o n t a i n s  more c o a r s e l y  c r y s t a l l i n e  a l b i t e ;  o the rwise  i t  might be 
known a s  a  s c h e e l i t e - b e a r i n g  g r e i s e n .  Perhaps  one would be j u s t i f i e d  
i n  c a l l i n g  it a  s c h e e l i t e - b e a r i n g  mica a l a s k i t e .  Hobbs (1943) h a s  
mapped a p l i t e  n e a r  t h i s  l o c a t i o n .  

F i g u r e s  33, 35, and 36 show i n f o r m a t i o n  p e r t a i n i n g  t o  t h e  B u l l  Canyon 
d e p o s i t .  

The most r e c e n t  work on t h e  p r o p e r t y  h a s  been done i n  a  narrow, sheared  
zone on t h e  nor thwest  f a c i e s  of t h e  extreme southwest p o i n t  of t h e  g r a n i t e ,  a  
few f e e t  above t h e  g n e i s s  c o n t a c t .  A t  t h i s  p o i n t  a  zone about  18 f e e t  wide 
h a s  been opened f o r  a  l e n g t h  of 25 f e e t  and t o  a  dep th  of 15 f e e t .  The zone 
s t r i k e s  N .  45O E . ,  and t h e  d i p  i s  i n d e f i n i t e .  Wolframite and s c h e e l i t e ,  i n  
a  r a t i o  of probably  1:1, a r e  d i s semina ted  th rough  t h e  g r a n i t e  and concen t ra ted  
a long  a t  l e a s t  two s e t s  of f r a c t u r e s  i n  t h e  zone. According t o  Robine t t e ,  21 
t o n s  of o r e  was shipped from t h i s  working t o  a  m i l l  i n  Barstow, C a l i f .  T h i r t y -  
two u n i t s  of t u n g s t e n  t r i o x i d e  was recovered .  

Seven samples were c o l l e c t e d  from t h i s  p r o p e r t y .  They a r e  i n  no way 
r e p r e s e n t a t i v e  of what may e x i s t .  The samples a r e  d e s c r i b e d  i n  t h e  fol lowing 
t a b u l a t i o n :  

Sample BeO, "03 
No. LYES p e r c e n t  p e r c e n t  D e s c r i p t i o n  

15301 Chip.. . . . . ~ ' O . O l i  0.02 25 f e e t  of g r a n i t e  a t  end 
of c r o s s c u t  workings. 

15302 Do.. . . . . . .u .01  .01 From %-foot  t r e n c h  on t o p  
of mountain n o r t h  of a d i t s .  

15303 Grab...... - 0 1  .02 From p i l e  of waste  nor th  of 
winze i n  c r o s s c u t  workings. 

S e e  f o o t n o t e  a t  end of t a b l e .  



Sample BeO, wo3 
No. I.YE p e r c e n t  p e r c e n t  D e s c r i p t i o n  

15304 Grab.. . . . I/ . O l  .30 From f a c e s  of f o u r  lower 
dumps nor thwes t  o f  
c r o s s c u t  workings.  

15305 Do. . . . . . . - 0 1  1.10 From o r e  p i l e d  a t  t h e  . opencut  a t  t h e  southwest 
p o i n t  o f  g r a n i t e .  

15306 Do. . . . . . . .02  .32 From f a c e s  o f  dumps above 
t h o s e  samplbd a t  15,304. 

15307 Chip.. . . . . O l  .03 From g r a n i t e  o u t c r o p s  from 
t o p  of mountain t o  175 
f e e t  e a s t e r l y .  

l~' Less  than .  

T u n q s t i t e  Group 

The T u n g s t i t e  group of 16  unpa ten ted  l o d e  c l a i m s  i s  mainly i n  sec .  7 ,  
T. 18 N . ,  R.  15 W.,at an average  a l t i t u d e  of 4,000 f e e t .  The c l a i m s  a d j o i n  
t h e  B u l l  Canyon p r o p e r t y  on t h e  n o r t h e a s t ,  and a r e  a c c e s s i b l e  from t h e  Boriana 
mine road which passes  n e a r  t h e  T u n g s t i t e  camp about  one-fourth m i l e  e a s t  of 
the  B u l l  Canyon workings. Mine workings on t h e  T u n g s t i t e  p r o p e r t y  a r e  prob- 
ab ly  one-half  m i l e  n o r t h e a s t  o f  t h e  camp a t  t h e  end of a  rough, winding road.  
(See f i g .  31.)  The p r o p e r t y  i s  owned by J. F. Moore, Box 2 ,  Yucca, A r i z .  

These c la ims  were l o c a t e d  probably  between 1948 and 1950 when t h e y  
were worked by a M r .  Watel l .  During 1951 l e s s e e s  mined o r e  f o r  a  p e r i o d  
of abou t  4  months. The p r o p e r t y  was a c q u i r e d  by t h e  p r e s e n t  owner on 
February 2 ,  1952, and o p e r a t i o n s  were s t a r t e d  l a t e  i n  1952. A smal l  g r a v i t y  
m i l l  i n s t a l l e d  on t h e  p r o p e r t y  was removed a f t e r  t r e a t i n g  about  100 t o n s  o f  
ore.  An'est imated 108 t o n s  of o r e  t r e a t e d  i n  t h e  Boriana m i l l  d u r i n g  1951 
y i e l d e d  3,000 pounds o f  c o n c e n t r a t e s  c o n t a i n i n g  57  p e r c e n t  W 0 3 .  Reported 
product ion from 1951 th rough  1956 was 137 u n i t s  of t u n g s t e n  t r i o x i d e .  

The Bureau of Mines examined t h e  p r o p e r t y  i n  A p r i l  1954, and accord ing  
t o  t h e  r e p o r t :  

Tungsten m i n e r a l i z a t i o n  appears  t o  be c l o s e l y  a s s o c i a t e d  wi th  
numerous q u a r t z  s t r i n g e r s  i n  a  g r e e n  ledge.  The "green ledge" i s  
composed of f i n e  t o  coarse -gra ined  g r e e n  amphibole. I t  i s  4 t o  6  
f e e t  wide and i s  t r a c e a b l e  by i n t e r m i t t e n t  o u t c r o p s  f o r  s e v e r a l  hundred 
f e e t .  A t  t h e  p r o s p e c t  workings, t h e  l e d g e  s t r i k e s  N .  lo0 E. and d i p s  
a b o u t  80 d e g r e e s  t o  t h e  south .  Tungsten i s  p r e s e n t  a s  s c a t t e r e d  
f i n e - g r a i n e d  s c h e e l i t e  and a s  one of t h e  wol f rami te  group m i n e r a l s .  



Ore p roduc t ion ,  p r i o r  t o  1952, came from an open c u t  abou t  
40 f e e t  long  by an average  of 4 f e e t  wide and 1 4  f e e t  deep.  S i n c e  
l a t e  i n  1952, t h e  obwner h a s  sunk and t imbered a  single-compartment 
s h a f t  t o  a  dep th  of  50 f e e t  and h a s  d r i v e n  abou t  20 f e e t  of  d r i f t s  
from t h e  bottom of t h e  s h a f t .  The s h a f t  i s  s i t u a t e d  abou t  100 f e e t  
n o r t h  of  t h e  open c u t .  

The a u t h o r  v i s i t e d  t h i s  p r o p e r t y  on February  18, 1959. The s h a f t  and an 
a d i t  west  of  t h e  s h a f t  were bo th  caved and i n a c c e s s i b l e .  

The "green ledge"  r e f e r r e d  t o  p r e v i o u s l y  i s  i n  a l t e r e d  s c h i s t  and g n e i s s  
n e a r  a  g r a n i t e  c o n t a c t .  S i n c e  t h e  underground workings were i n a c c e s s i b l e  and 
few o u t c r o p s  w6re v i s i b l e ,  l i t t l e  can be  added t o  t h e  p r e v i o u s  d e s c r i p t i o n .  
The s c h e e l i t e  i s  c o n c e n t r a t e d  i n  narrow q u a r t z  v e i n l e t s  seldom more than  one- 
h a l f  i n c h  wide. The seams a r e  s p o r a d i c  and d i s c o n t i n u o u s .  The g r e e n  amphi- 
b o l e  c o n t a i n s  ve ry  s p a r s e ,  smal l  g r a i n s  of  s c h e e l i t e .  

According t o  Moore a  90- foo t  s h a f t  h a s  been sunk i n  which v e i n  wid ths  
r a n g e  from 3 t o  6 f e e t .  He s t a t e s  t h a t  a s s a y s  range  from 4.08 t o  5.39 per-  
c e n t  Wo3. 

L e n t z  Black Rock Group 

The Black Rock group of  1 6  unpatented l o d e  c l a i m s  i s  i n  s e c .  8, T. 1 9  N. ,  
R. 16 W.,on t h e  n o r t h  s l o p e  of Walnut Canyon on t h e  west s i d e  o f  t h e  Hualpai  
Mountains.  The a l t i t u d e  i s  abou t  3,600 f e e t .  To reach  t h e  c l3 ims  by road 
d r i v e  11.9 m i l e s  s o u t h  on U.S. Highway No. 66 from i t s  i n t e r s e c t i o n  wi th  S t a t e  
Route  93 i n  ,Nest Kingman, t u r n  eas tward 9 .1  m i l e s  on t h e  Walnut Canyon t r a i l ,  
t h e n  northward 0.3 mi le  t o  t h e  f o o t  of a  h i g h  h i l l  which i s  nor thwes t  of t h e  
i n t e r s e c t i o n  of  a  major nor thward- t rend ing  d r a i n a g e  w i t h  Walnut Canyon. There  
i s  no road t o  t h e  few smal l  p o c k e t s  of  s c h e e l i t e  o r e  s c a t t e r e d  over  t h i s  
h i l l  ( f i g .  3 1 ) .  

These c la ims  were l o c a t e d  i n  March 1956 by Frank Dennis and W.  K. Len tz  
of Kingman. No . ~ o r k  was i n  o p e r a t i o n  when t h e  p r o p e r t y  was examined i n  
A p r i l  1959. 

According t o  Lentz  15 t o n s  of  s c h e e l i t e  o r e  was hauled from t h e  p r o p e r t y  
from which 1 ,200 pounds o f  c o n c e n t r a t e s  t h a t  assayed b e t t e r  t h a n  60 p e r c e n t  

W 0 3  was recovered.  Workings c o n s i s t  o f  a  number of sha l low p i t s  and p r o s p e c t  
h o l e s .  None exceed 10 f e e t  i n  dep th .  

Sparse ,  s p o r a d i c  s c h e e l i t e  o c c u r s  i n  smal l  pocke t s  w i t h i n  u s u a l l y  narrow, 
d i s c o n t i n u o u s  q u a r t z  v e i n s .  The v e i n s  g e n e r a l l y  s t r i k e  N. 600 E .  a n d , d i p  55O 
NW., and a r e  i n  s l a t y  s c h i s t  and hornblende g n e i s s .  They l i e  conformable t o  
t h e  f o l i a t i o n  of t h e  rocks .  The s c h i s t  and g n e i s s  a l s o  a r e  c u t  by pink peg- 
m a t i t e  d i k e s ,  composed of q u a r t z  and f e l d s p a r  and a  l i t t l e  mica,  which a t t a i n  
w i d t h s  of 35 f e e t  and can be t r a c e d  f o r  s e v e r a l  hundred f e e t .  The d i k e s  
g e n e r a l l y  s t r i k e  N. 35O W.  



The s c h e e l i t e  i s  whi te  i n  c o l o r  and f l u o r e s c e s  b l u e  and whi te .  I t  i s  
t h i n l y  s c a t t e r e d  i n  smal l  p o c k e t s  from t h e  canyon bottoms t o  t h e  t o p  of a  
250ifoot h i l l .  The s c h e e l i t e  i s  conf ined  p r i n c i p a l l y  t o  t h e  q u a r t z  v e i n s .  
However, i n  one p l a c e ,  s c h e e l i t e  was observed t o  occur  i n  t h e  s c h i s t  w a l l  t o  
a  d e p t h  of about  3 i n c h e s  from t h e  q u a r t z .  The l a r g e s t  pocket  observed was 
p robab ly  4 f e e t  long by 2  f e e t  deep by 4  i n c h e s  wide. The s c h e e l i t e  occurs  
a s  s m a l l  g r a i n s  i n  t h e  q u a r t z .  

Ophir  Claims 

The Ophir group of s i x  unpa ten ted  l o d e  c la ims  i s  i n  s e c s .  24 and 25, 
T. 19 N. ,  R. 17 W.,  and s e c .  30,  T. 19 N . ,  R. 16  W.,on t h e  west s i d e  of t h e  
Hualpai  Mountains a t  an a l t i t u d e  of a b o u t  4,000 f e e t .  The c la ims  may be 
reached by t r a v e l i n g  11.9 m i l e s  s o u t h  on U.S. Highway No. 66 from i t s  i n t e r -  
s e c t i o n  wi th  S t a t e  Route 93 i n  west  Kingman, and eas tward  5.0 m i l e s  t o  t h e  
Walnut Canyon t r a i l ,  t h e n  1.8 m i l e s  southeastward on a  winding road  t h a t  
ends i n  a  deep canyon. From t h e  end of t h e  road ,  walk eas tward u p  t h e  
canyon t o  where it d i v i d e s  i n t o  t h e  upper  r e a c h e s  o f  t h e  mountains ( f i g .  31, 
p. 7 2 ) .  

T h i s  p r o p e r t y  was l o c a t e d  i n  December 1956 by W.  K. and V i r g i n i a  Lentz .  
No produc t ion  h a s  been r e p o r t e d .  No work was i n  o p e r a t i o n  when t h e  c la ims  
were examined i n  A p r i l  1959. Workings c o n s i s t e d  of a  few shal low p r o s p e c t .  
opencu ts  and p i t s ,  none of which exceeded 1 2  f e e t  i n  depth.  

Geology and s c h e e l i t e  o c c u r r e n c e s  a r e  e s s e n t i a l l y  t h e  same h e r e  a s  on 
t h e  Len tz  Black Rock c la ims.  S p a r s e ,  s p o r a d i c  s c h e e l i t e  occurs  i n  narrow, 
d i s c o n t i n u o u s  q u a r t z  v e i n s  which c u t  g n e i s s  and s l a t y  s c h i s t .  Owing t o  a  
g r a n i t e  c o n t a c t  on t h e  e a s t e r n  p a r t  o f  t h e  c la ims ,  s t r i k e s  and d i p s  a r e  
s l i g h t l y  d i f f e r e n t  from t h o s e  on t h e  Black Rock c la ims .  The v e i n s  and 
f o l i a t i o n  of surrounding r o c k s  s t r i k e  N.  400 t o  45O E., and t h e  d i p s  range 
from 500 t o  700 NW. 

The few pocke t s  of s c h e e l i t e  t h a t  were observed measured a  few f e e t  
a long t h e  s t r i k e ,  a  few f e e t  downdip, and l e s s  t h a n  4  i n c h e s  i n  width .  

On Ophir No. 5 c la im,  abou t  300 f e e t  southwest  from where t h e  canyon 
f o r k s ,  i s  a  narrow, a l t e r e d  p e g m a t i t i c  t y p e  v e i n  t h a t  s t r i k e s  N. 35O E. and 
d i p s  500 WN. T h i s  v e i n  c a r r i e s  b luish-gfeen c r y s t a l s  and c r y s t a l  f ragments  
of m i c r o c l i n e .  T h i s  m a t e r i a l  i s  e a s i l y  mis taken f o r  b e r y l .  According t o  . assay  r e s u l t s  o f  two samples t a k e n  from t h e  more b r i g h t l y  c o l o r e d  m a t e r i a l ,  
t h e r e  was l e s s  than  0.002 p e r c e n t  BeO. The b l u i s h - g r e e n  m a t e r i a l  was anor- 
t h o c l o s e ;  t h e  sodium was m i c r o c l i n e .  

Murphy. Tunqsten Group 

The Murphy group of f i v e  unpa ten ted  lode  c l a i m s  i s  i n  s e c s  25 and 26, 
T. 20 N . ,  R. 15 W.,in Wheeler Wash on t h e  e a s t  s l o p e  of t h e  Hualpai  Mountains 
a t  a n  a l t i t u d e  of about  4,700 f e e t .  The c la ims  a r e  a c c e s s i b l e  from Kingman 
by t r a v e l i n g  13.9 m i l e s  sou theas tward  on S t a t e  Route 93, and southward on a  
mainta ined d i r t  road f o r  5.5  miles t o  t h e  Odle ranch  on Wheeler Wash, then  



0 .8  m i l e  west t o  a  cab in  on t h e  p r o p e r t y .   here i s  no road t o  t h e  mine 
workings.  The workings a r e  about  1,500 f e e t  nor thwest  of t h e  c a b i n  ( f i g .  
31) .  Some work had been done on t h e  c la ims  a  s h o r t  t ime b e f o r e  t h e y  were 
examined i n  March 1959. 

T h i s  p roper ty  was l o c a t e d  f i r s t  by Hank McCasson i n  1916, and was 
abandoned a f t e r  World War I .  I t  was r e l o c a t e d  by James G.  Moon and M. B. 
Lauzon i n  1939. They produced 1 ,800 pounds of o r e  c a r r y i n g  10 p e r c e n t  WO3 
and 400 pounds of c o n c e n t r a t e  a s s a y i n g  65 p e r c e n t  WO3. A l l  o r e  was s e l e c t i v e l y  
mined and s o r t e d .  Frank Murphy acqu i red  p o s s e s s i o n  of t h e  c la ims  about 1945. 

Workings c o n s i s t  of two 40-foot  a d i t s ,  a 30-foot  a d i t ,  and s e v e r a l  
sha l low s u r f a c e  openings.  A l l  of  t h e s e  a r e  a c c e s s i b l e  excep t  a  winze i n  
t h e  30- foo t  a d i t  which i s  f i l l e d  wi th  water .  

S p a r s e ,  s p o r a d i c  w o l f r a m i t e  and s c h e e l i t e  occur  i n  a  narrow q u a r t z  v e i n  
which c u t s  g n e i s s i c  g r a n i t e .  Wolframite i s  t h e  p r i n c i p a l  o r e  m i n e r a l ,  and 
two v e r y  smal l  o r e  s h o o t s  have been found and removed. Cons iderab le  p y r i t e  
and s c a t t e r e d  g r a i n s  of c h a l c o p y r i t e  a l s o  occur  i n  t h e  q u a r t z .  The v e i n  
s t r i k e s  N. 180 E .  and d i p s  about  850 SE. I t  averages  1 f o o t  wide wi th  a  
maximum observed width of 2  f e e t .  I t  has  been exp lored  a long  t h e  s t r i k e  f o r  
prcbably '700 f e e t .  The f a c e  of t h e  upper  a d i t ,  t h e  d e e p e s t  workings,  i s  n o t  
o v e r  25 f e e t  from t h e  s u r f a c e .  

Moon and Lauzon found a  smal l  pocket  of h igh-grade o r e  a t  t h e  e n t r a n c e  
of t h e  upper  a d i t .  A few pounds of o r e  was found i n  an opencut abou t  150 
f e e t  n o r t h e a s t  of t h e  upper  a d i t .  

The fo l lowing  sample r e s u l t s  were ob ta ined  by t h e  Bureau i n  1944. 

Sample 
No. 

4369 

4370 

437 1 

437 2  

4373 

4374 

Width of v e i n ,  
D e s c r i ~ t i o n  f e e t  

Face of upper  40-foot  a d i t  on vein... . . . . . .  2.0 

I n  above a d i t  10 f e e t  N. 1 8 O  E. of  
No. 4369 ................................. 1.5 

I n  above a d i t  10  f e e t  N. 1 8 O  E. of  
No. 4370................................. 1.25 

Up t h e  h i l l  57 f e e t  S. 180 W. of  
p o r t a l  of above a d i t ,  from opencut ....... 1.00 

Downhill 60 f e e t  N. 18  E .  o f  p o r t a l  
of above a d i t ,  i n  lower a d i t  a t  t u r n  
i n  vein... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.50 

Downhill 150 f e e t  from upper  a d i t  i n  
opencut  on v e i n  t o  east . . . . . . . . . . . . . . . . . .  1.0 

303 
p e r c e n t  

0.01 

.01 

.98 



There are other narrow, widely spaced quartz veins for several hundred 
feet west of these workings, similar to and essentially parallel to the one 
described. There are a few scattered shallow surface workings on them, but 
no ore has been found. 

Laxton Area 

The following description is by Wilsor& Inquiries in the vicinity . indicated that no work had been done on the claims in recent years, and 
they were not examined during the present investigation. The claims are 
probably in secs. 26 and 27, 1. 20 N., R. 15 W. 

The'~axton property of fourteen unpatented claims, held 
in 1940 by George Laxton, is in the northeastern portion of the 
Hualpai Mountains, in the rugged upper drainage area of Wheeler 
Wash. It is accessible by a few miles of trail from Odle Ranch, 
which is 22 miles from Kingman via the Sandy and Democrat roads. 

Here the prevailing rock is medium-grained granite, intruded 
by a large stock of granitoid rock and associated aplite dikes. 

About 1/2 mile east of Laxton's camp, the stock is cut by a 
persistent vein from 2 to 6 inches wide that strikes northward 
and dips 700 E. Its filling consists of coarsely crystalline 
iron-stained, dull-white quartz, locally with scattered small 
particles of wolframite and scheelite. Only a little shallow work 
has been done here. 

On the steep slope west of camp are several pyritic quartz 
veins up to 2 feet wide that strike N. 600 E., and dip steeply 
southwest. In places they contain a little molybdenite. 

Farther up this slope is a vein that strikes N. to N. 30° W., 
dips 800 E., and is traceable on the surface for a length of some 
3,000 feet. Its filling consists of coarsely crystalline, banded, 
iron-stained, dull-white quartz, in places 2 to 4 feet wide. Much 
of its outcrop shows cavities after pyrite. As exposed in a few 
shallow pits and short adits, some portions of this vein contain 
abundant crystals of wolframite, generally near the hanging wall. 

At the time of visit, no production of tungsten had been made 
from the property. 

.L 
Blue Bell Group 

The Blue Bell group of 24 unpatented lode claims is in secs. 1, 2, 
and 12, T. 19 N., an3 sec. 36, T. 20 N., R. 15 W.,in the vicinity of Jackman 
Wash on the east side of the Hualpai Mountains. The altitude is approximately 

Wilson, E. D., Tungsten Deposits of Arizona: Arizona Bureau of Mines 
Bull. 148, 1941, P. 15. 



4,500 f e e t .  The workings may be reached by road ,  t r a v e l i n g  13.7 m i l e s  
from t h e  i n t e r s e c t i o n  of U.S. Highway No. 6 6  and S t a t e  Route 93  i n  e a s t .  
Kingman, southeastward on Route 93,  and 6 . 6  m i l e s  southward on t h e  Gold 
King and Democrat road  t o  a  frame house on t h e  west s i d e  of t h e  road.  On 
fo l lowing  pages  d i r e c t i o n s  t o  t h e  o c c u r r e n c e s  examined r e f e r  t o  t h i s  house 
( f i g .  31) .  No work was performed when t h e  p r o p e r t y  was examined i n  A p r i l  
1959. 

A t  l e a s t  two e a r l i e r  l o c a t i o n s  of a  p a r t  of t h i s  group a r e  recorded.  
The Nel lo  g roup  was l o c a t e d  by Emery B l e v i n s  and A.  B. Maddox i n  t h e  e a r l y  
1 9 4 0 ' ~ ~  and t h e  Tungsten Queen was l o c a t e d  by Ray and Jensen R e s s l e r ,  a l s o  
i n  t h e  e a r l y  1940 's .  The c la ims  were r e l o c a t e d  i n  t h e  summer of 1951 by 
Lion Kay, Elmer Har r i son ,  and t h e  b r o t h e r s  George and Joe Lewis. 

Records show a  smal l  p roduc t ion  from t h e  p r o p e r t y ,  a l l  from sha l low 
s u r f a c e  workings and f l o a t .  F i v e  u n i t s  of t u n g s t e n  t r i o x i d e  were s o l d  i n  
1955. A shipment of 1,355 t o n s  of o r e  was s e n t  t o  H i l l s i d e  Mining B M i l l i n g  
Co. n e a r  Bagdad, Ariz .  T h i s  o r e  assayed 7 .3  percen t  W03 and 5,587 u n i t s  o f  
t u n g s t e n  t r i o x i d e  was recovered .  No r e a s o n  was g i v e n  f o r  t h e  low recovery.  
Workings i n c l u d e  a  s h a f t  of unknown dep th ,  two a d i t s  a t  l e a s t  100 f e e t  l o n g ,  
and many s h a l l o w  s h a f t s ,  opencu ts ,  t r e n c h e s ,  and p rospec t  p i t s .  

I n  t h i s  a r e a  Precambrian g n e i s s i c  g r a n i t e  has  been invaded by a  s t o c k  of 
Upper Cre taceous  g r a n i t e ,  a s  shown on t h e  Geologic  Map of Mohave County, 
A r i z . ,  p repared  by t h e  Arizona Bureau of Mines i n  1959. E a s t  o f  t h e  Gold 
King road a r e  a  number of narrow, d i s c o n t i n u o u s  q u a r t z  v e i n s  i n  t h e  Precam- 
b r i a n  g n e i s s i c  g r a n i t e .  These v e i n s  f i t  i n t o  a  r a t h e r  e x t e n s i v e  f i s s u r i n g  
p a t t e r n .  The more prominent v e i n s  s t r i k e  N. 25O t o  30° W.  and d i p  70° t o  7 5 O  

SW. The minor system s t r i k e s  g e n e r a l l y  n o r t h  and i s  n e a r l y  v e r t i c a l .  The 
f i s s u r e s  a r e  marked by i r o n - s t a i n e d  o u t c r o p s  and c o a r s e ,  f l a k y  s e r i c i t i c  
a l t e r a t i o n .  Both systems show l o c a l  v a r i a t i o n s  i n  s t r i k e  and d i p ,  p a r t i c u l a r l y  
i n  t h e  v i c i n i t y  of i n t e r s e c t i o n s .  

The Tr ipod c la im i s  1.6 m i l e s  s o u t h  and 0 .1  mile e a s t  o f  t h e  frame house. 
A mi lky  q u a r t z  v e i n  on t h i s  c l a i m  s t r i k e s  N. 05O W. and i s  v e r t i c a l ;  i t s  
average  width i s  l e s s  t h a n  1 f o o t .  Outcrops  can be t r a c e d  on t h e  s u r f a c e  f o r  
a t  l e a s t  600 f e e t .  The q u a r t z  c o n t a i n s  p y r i t e  and i r o n  o x i d e s ,  and t r a c e s  of 
molybdeni te ,  b i s m u t h i n i t e ,  h u e b n e r i t e ,  wol f rami te ,  and s c h e e l i t e .  A s h a f t  
of unknown dep th  h a s  been sunk on t h e  ve in .  No work, o t h e r  t h a n  a  smal l  
amount of s u r f a c e  p r o s p e c t i n g ,  h a s  been done by t h e  p r e s e n t  owners. 

South o f  t h e  frame house 0.2 of a  mi le ,  a  t r a i l  b ranches  sou theas tward ly  
0.7 o f  a  mile  t o  t h e  Blue B e l l  No. 1 3  c la im.  S c h e e l i t e  o c c u r s  i n  a  narrow 
v e i n l e t  a long t h e  hanging-wall  s i d e  of a  f a u l t  zone about 3 f e e t  wide. The 
v e i n l e t  and f a u l t  s t r i k e  N. 250 W.  and d i p  7 5 O  SW. The v e i n l e t  i s  i n  g n e i s s  
wi th  l o c a l  remnants o r  p a t c h e s  o f  s c h i s t .  Narrow d i k e s  o f  a p l i t i c  c h a r a c t e r  
were observed.  S c h e e l i t e  o c c u r s  i n  a band o f  q u a r t z ,  mica, and a l t e r e d  
f e l d s p a r  n e a r l y  1 inch  wide on t h e  hanging-wal l  s i d e  of t h e  f a u l t .  The s c h e e l i t e  
was observed a t  n i g h t  over  a  s t r i k e  l e n g t h  of about 15 f e e t  and downdip f o r  
abou t  5 f e e t .  Some of t h e  o r e  was e s t i m a t e d  t o  c o n t a i n  5 p e r c e n t  t u n g s t e n  
t r i o x i d e .  The s c h e e l i t e  i s  w h i t e  i n  c o l o r ,  f l u o r e s c e s  b lue ,  and occurs  a s  



narrow bands and small crystalline masses. In addition to scheelite, the 
vein material carries pyrite, hematite, and limonite, with manganese staining 
and sericite on the walls. 

Two more occurrences, similar in all respects to the one previously 
described, were observed in the vicinity. Only a small amount of work had 
been done on them. 

Up Jackman Wash about 1 mile west from the frame house is the east . 
contact between Precambrian granite and the Cretaceous granite. Scheelite 
is reported to occur in quartz veins adjacent to and almost parallel to the 
contact. Sparsely disseminated scheelite occurs in the Cretaceous granite 

I for a few hundred feet west of the contact. The scheelite is white, fluor- 
esces blue, and occurs as tiny specks and thin bands. A small amount of 
work is reported to have been done on both slopes of Jackman Wash on a quartz 
vein near the contact. According to the owners there is a good showing of 
scheelite about 12 inches wide. 

Telluride Chief 

Inquiries in Kingman indicated that this property had not produced any 
tungsten, so it was not examined durin the course of this project. Following 
is a description from Wilson's work. z? 

The Telluride Chief mine is in the northeastern part of the 
Hualpai Mountains, 20 miles from Kingman via the Sandy and Democrat 
roads. 

This mine was prospected for gold, silver, and molybdenum 
during 1916-18 by the Telluride Chief Company and the Standard 
Minerals Company, which sank a 450-foot shaft, did some drifting, 
and built a gravity-flotation mill of 100 tons daily capacity to 
treat gold-silver-molybdenite ores. Eight of the claims, now 
held by W. Meyers, F. C. Walker, J. M. Cochrane, and W. E. Little, 
were,relocated in 1935. The present owners have done considerable 
underground work and some surface prospecting, and shipped some 
gold-silver-copper ore. 

In this vicinity the prevailing rock is medium-grained granite, 
intruded by dikes of aplite and pegmatite. The granite has been 
broken by rather extensive fissures marked by iron-stained outcrops 
and coarse flaky sericitic alteration. Many of them contain quartz 
veins of which two systems are readily evident. Those of the more 
prominent system strike N. 300 W. and dip steeply southwestward. 
For the other system the prevailing strike is northeastward, and the 
dip steep southeastward. Both systems show local variations in 
strike and dip, particularly in the vicinity of intersections. 

Work cited in footnote 35 ( p .  91), pp. 14-15. 



The vein filling consists of coarsely crystalline dull-white 
quartz with outcrops locally honeycombed after pyrite and stained 
with oxides of iron, molybdenum, and tungsten. In places it con- 
tains pyrite and molbdenite; in other places pyrite and scattered 
particles or small masses of wolframite and scheelite. The tung- 
sten minerals occur in both the vein systems but apparently most 
abundantly in and near the intersections of the northeast veins. 

This property was worked in the early 1950's by V. C. Haynes, Frank 
Henderson, and Van Marl. A small pocket was found on the surface which 
assayed plus 1 percent W03. According to Haynes the ore contained too 
many impurities to concentrate satisfactorily. Huebnerite and stolzite, in 
addition to wolframite and scheelite, were identified in the ore. 

The claim has been relocated recently by parties unknown. 

Florescent Prospect 

The Florescent unpatented lode claim is in sec. 30, T. 21 N., R. 15 W. 
at an altitude of about 4,300 feet. The property is accessible from State 
Route 93. At milepost 79.5, a distance of 7.4 miles east of Kingman, turn 
south onto a dirt road and continue 0.8 mile to the shaft. The deposit is 
at the extreme northern tip of the Hualpai Mountain Range (fig. 31). No 
work was in operation ,when the property was examined on December 16, 1958. 

This claim was located on July 12, 1951, by V. C. Haynes and Wesley 
Curry. Production has amounted to 135 units of tungsten trioxide. 

Workings consist of a shaft 100 feet deep with drifts on the 100- and 
40-foot levels, an underhand stope from the surface 14 feet long by 5 feet 
deep, a sidehill opencut 10 feet long with a 9-foot face, and one small 
prospect pit. 

Scheelite is present in a vein in a very small remnant of schist and 
gneiss surrounded by granite in which pegmatite intrusions are mixed. The 
scheelite is in a vein 5 to 6 feet wide which strikes N. 39a E. and dips 
790 NW. Concentrations are seen along both foot and hanging walls. On the 
hanging wall there are from 1 to 12 inches of quartz with intermingled 
gneiss which contains appreciable amounts of scheelite in grains and masses 
as much as 3 inches in cross section. The gangue material contains much 
limonite. A stringer 3 to 4 inches wide which contains low-grade scheelite 
is also on the handing wall. The material between the two enriched zones 
is altered biotite-gneiss, and contajns sparse fine-grained scheelite. In- 
dications show that enrichment has occurred at the intersection of the vein 
with cross fractures that strike N. 55O E. and dip 25O SE. 

According to Haynes the scheelite mineralization pinched out at a depth 
of 40 feet. In drifts at the bottom of the 100-foot shaft pegmatite dikes or 
coarse-grained granitic dikes were found, but they were barren of scheelite. 
The deposit has been opened for about 30 feet south of the shaft. Because 
of detritus, the vein cannot be traced beyond this limit. 



Scheelite has been found 200 feet northeast of the shaft in granite. A 
small prospect pit has been sunk on the small deposit. There is no evidence 
of scheelite between the shaft and the pit, nor could any scheelite be found 
north of the pit. 

Hackberry Area 

Black Rock Prospect 

The Black Rock group of four unpatented lode claims is in sec. 10, T. 22 N. 
R. 12 W.,in the Cottonwood Cliffs area at an altitude of about 5,000 feet. The 

i t  
property may be reached from Hackberry by traveling east 2.1 miles on U.S. 
Highway No. 66, then turning south on the Wikieup road and continuing 7.9 miles 
to a powerline. Turn east on the powerline road and drive 4.7 miles to a road 
fork, bear left and drive 2.2 miles northeast to a steel water tank. The 
prospect shaft on the Black Rock claim is 0.3 mile east of the water tank on 
the north slope of a ridge (fig. 37). 

INDEX OF DEPOSITS 

FIGURE 37. - Locotion Mop, Tungsten Deposits 
Near Hackberry, Mohove County, 
Ari L 

The claims were located in 
1951 by E. L. Ming. No production 
has been recorded. On September 7, 
1956, R. P. Noli and John F. 
MacPherson relocated part of the 
property and named the claims 
Apex. No evidence of recent work 
was noted when the property was 
examined in January 1959. 

Workings consist of an in- 
clined shaft about 25 feet deep and 
another caved shaft about 100 feet 
to the east, probably 10 feet deep. 
About three-quarters of a mile to 
the north a'few shallow trenches 
have been dug across another scheelii 
occurrence. 

The following geological and 
mineralogical descriptions are 
abstracted from the files of the 
Defense Minerals Exploration Ad- 
ministration. 

Small, scattered, irregular 
disseminations of scheelite occur 
in Precambrian schist, which forms 
a wide and extensive belt and is 
flanked on both sides by granitic 
rocks. This schist is clearly 
depicted on the Geologic Map of 
Mohave County, published by the 



Arizona Bureau of Mines i n  1959. Pegmat i t e s  i n t r u d e  both t h e  g r a n i t e s  and 
s c h i s t s .  

On t h e  s o u t h e r n  c la im a  smal l  i n c l i n e d  s h a f t  fo l lows  a  narrow minera l i zed  
zone t o  a  d e p t h  of abou t  25 f e e t .  Under u l t r a v i o l e t  l i g h t ,  specks  of f i n e l y  
d i v i d e d  s c h e e l i t e  were ,observed s c a t t e r e d  o v e r  widths  of s e v e r a l  f e e t ,  bu t  
t h e  bu lk  of t h e  minera l  was conf ined  t o  s p o t s  n o t  more t h a n  1 2  i n c h e s  wide. 
The b e t t e r  s p o t s  appeared t o  be  a s s o c i a t e d  w i t h  minor s h e a r s  t h a t  followed t h e  
f o l i a t i o n  of t h e  s c h i s t .  L i t t l e  o r  no v e i n  q u a r t z  accompanied t h e  s c h e e l i t e .  
On t h e  s u r f a c e  t h e  l a t e r a l  e x t e n t  of t h e  s c h e e l i t e  was e v i d e n t l y  l i m i t e d  t o  a  
few t e n s  of f e e t .  

A t  t h e  s c h e e l i t e  occur rence  abou t  t h r e e - q u a r t e r s  of a  mi le  n o r t h  of t h e  
i n c l i n e  a  few sha l low t r e n c h e s  had been dug a c r o s s  t h e  s p o t s  showing t h e  b e s t  
f l u o r e s c e n c e .  As i n  t h e  sou thern  occur rence  s c h e e l i t e  was found d i s semina ted  
i n ,  and a p p a r e n t l y  r e s t r i c t e d  t o ,  a band of d a r k  hornblende s c h i s t .  No sem- 
b l a n c e  of a  v e i n  o r  o t h e r  c o n t i n u o u s l y  m i n e r a l i z e d  s t r u c t u r e  was e v i d e n t .  

White T a i l  P r o s p e c t  

The White T a i l  c l a im i s  i n  sec .  24, T. 23 N., R. 1 2  W. ,  a t  an a l t i t u d e  
o f  abou t  5,250 f e e t .  T h i s  c l a i m  a d j o i n s  t h e  Buck Horn Claims on t h e  nor th .  
The p r o p e r t y  i s  a c c e s s i b l e  from U.S. Highway No. 66 a s  fo l lows :  T r a v e l  12.5 
m i l e s  sou thwes te r ly  from Peach S p r i n g s  t o  a  d i r t  road t h a t  b ranches  south- 
e a s t e r l y ,  and 1 .0  mile t o  a  r a i l r o a d  b r i d g e  under  which t h e  road  p a s s e s ;  keep 
l e f t  a t  a  f o r k  a t  3.0 m i l e s ;  c o n t i n u e  l e f t  a t  a  f o r k  a t  6.5 m i l e s ,  l e f t  a t  
a  f o r k  a t  7.3 miles, r i g h t  a t  a  f o r k  a t  7.9 m i l e s  and r i g h t  a t  a  f o r k  a t  
9.5 miles; t h e n  keep r i g h t  a t  a  f o r k  a t  10.5 m i l e s ,  and con t inue  0.2 mi le  t o  
t h e  White T a i l  s h a f t  ( f i g .  37) .  No work was i n  o p e r a t i o n  when t h e  p r o p e r t y  
was examined i n  January  1959. 

The c l a i m  was l o c a t e d  i n  May 1951 by Ray Shay and C. W.  Venza. B i l l  
Brakeman of Kingman, Ariz. ,  a c q u i r e d  an i n t e r e s t  i n  t h e  p r o p e r t y  sometime 
l a t e r .  I n  1957 John Bacon of Mesa, Ariz . ,  purchased t h e  claim. The o n l y  
p roduc t ion  was by Shay, who s o l d  1 5  u n i t s  of t u n g s t e n  t r i o x i d e  i n  1951. 
Workings c o n s i s t  o f  a  v e r t i c a l  s h a f t  wi th  a  15-foot  d r i f t  on t h e  bottom, and 
an a d i t  10 f e e t  long. 

Very s p a r s e ,  s p o r a d i c  s c h e e l i t e  h a s  occur red  a long  a  f r a c t u r e  zone i n  
a l t e r e d  g n e i s s  which s t r i k e s  N. 450 E. and i s  n e a r l y  v e r t i c a l .  The s c h e e l i t e  
i s  conf ined t o  a  zone 2  f e e t  wide, has  been exp lored  t o  a  dep th  of about  
25 f e e t ,  and may be observed a long t h e  s t r i k e  f o r  p o s s i b l y  30 f e e t .  The 
i n d i v i d u a l  g r a i n s  o f  s c h e e l i t e  a r e  seldom more t h a n  one-quar te r  i n c h  i n  
c r o s s  s e c t i o n .  Very l i t t l e  e p i d o t e ,  g a r n e t ,  o r  q u a r t z  was observed.  

About 100 f e e t  e a s t  of t h e  s h a f t  i s  an a d i t  p o s s i b l y  10  f e e t  long d r i v e n  
i n t o  t h e  same format ion.  Two smal l  specks  of s c h e e l i t e  show i z  t h e  a d i t .  A 
v e r y  small  amount of s c h e e l i t e  f l o a t  was observed between t h e  two workings. 

Buck Horn (Zon Nel)  P r o s p e c t  

The Buck Horn group of two unpa ten ted  l o d e  c la ims  i s  i n  t h e  SEk sec .  24, 
T. 23 N . ,  R. 1'2 W. ,  a t  an a l t i t u d e  of abou t  5,250 f e e t .  The p r o p e r t y  i s  



a c c e s s i b l e  from U.S. Highway No. 6 6  a s  fo l lows :  T r a v e l  12.5 m i l e s  s o u t h w e s t e r l y  
from Peach S p r i n g s  t o  a  d i r t  road t h a t  b ranches  s o u t h e a s t e r l y ,  t h e n  1 .0  mi le  
t o  a  r a i l r o a d  b r i d g e  under  which t h e  road  passes ;  keep l e f t  a t  a  f o r k  a t  
3.0 m i l e s ,  l e f t  a t  a  f o r k  a t  6 . 5  miles, l e f t  a t  a  f o r k  7.3 m i l e s ,  r i g h t  a t  
a  f o r k  a t  7.9 miles, r i g h t  a t  a  f o r k  a t  9.5 miles, and l e f t  a t  a  f o r k  a t  10.5 
miles .  A t  11.1 m i l e s  t u r n  r i g h t  o n t o  a  d i a  t r a i l  and con t inue  0 . 2  m i l e  t o  
t h e  Buck Horn s h a f t ,  which i s  on t h e  n o r t h e a s t  edge o f  Wrights  Canyon ( f i g .  3 7 ) .  
No work was i n  o p e r a t i o n  when t h e  p r o p e r t y  was examined i n  January  1959. No 
produc t ion  i s  recorded.  = 

Two c la ims  were l o c a t e d  i n  May 1943 by John L. Nelson a s  t h e  Zon Nel 
group. Apparent ly  ownership l a p s e d ,  because  i n  September 1950, John  L. Nelson 
r e l o c a t e d  t h e  two c la ims  a s  t h e  Buck Horn group. 

Workings c o n s i s t  of a  v e r t i c a l  s h a f t  23 f e e t  deep,  a  t r e n c h  6 5  f e e t  long ,  
3  f e e t  wide and about  4  f e e t  deep, a  t r e n c h  20 f e e t  long,  4 f e e t  wide, and 
10 f e e t  deep,  and s e v e r a l  sha l low p r o s p e c t  p i t s  and b u l l d o z e r  c u t s .  

S c h e e l i t e  i s  p r e s e n t  i n  a  tongue of e a r l y  Precambrian s c h i s t  from an 
e x t e n s i v e  format ion shown on t h e  Geolog ic  Map of Mohave County pub l i shed  
by t h e  Arizona Bureau of Mines i n  1959. The m i n e r a l i z a t i o n  p r o c e s s  appears  
t o  be a s s o c i a t e d  w i t h  f r a c t u r e s  conformable t o  t h e  f o l i a t i o n  of t h e  s c h i s t .  

A t  t h e  s h a f t  s p a r s e  s p o r a d i c  s c h e e l i t e  o c c u r s  i n  a  zone abou t  70 f e e t  
long and 3  f e e t  wide which s t r i k e s  N. 770 E. and i s  n e a r l y  v e r t i c a l .  I t  i s  
i n  h i g h l y  a l t e r e d  s c h i s t  and a s s o c i a t e d  w i t h  e p i d o t e ,  minor g a r n e t ,  and a  
small  amount of i r o n  s t a i n i n g .  The s c h e e l i t e  i s  very  s p o r a d i c  and o c c u r s  
p r i n c i p a l l y  i n  a  zone from a  few i n c h e s  t o  1 f o o t  i n  width .  The i n d i v i d u a l  
c r y s t a l s  and g r a i n s  a r e  seldom more t h a n  one-quar te r  i n c h  i n  c r o s s  s e c t i o n .  
There a r e  i n d i c a t i o n s  t h a t  enr ichment  occur red  a t  i n t e r s e c t i o n s  w i t h  f r a c t u r e s  
s t r i k i n g  N. 200 W.  and d i p p i n g  830 SW. T h i s  minera l i zed  zone a p p e a r s  t o  
extend o n l y  a  few f e e t  beyond t h e  workings. 

About 300 f e e t  n o r t h  of t h e  s h a f t  a  t r e n c h  h a s  been c u t  a c r o s s  a  s i m i l a r  
occurrence.  The strike i s  N. 670 E. and n e a r l y  v e r t i c a l .  Very s p a r s e  
s c h e e l i t e  can be observed f o r  approx imate ly  50 f e e t  a long  t h e  s t r i k e .  

Northwest of t h e  s h a f t  abou t  300 f e e t ,  and on t h e  e a s t  edge o f  Wrights 
Canyon, a r e  two p a r a l l e l  pegmat i t e  d i k e s  s e p a r a t e d  by p o s s i b l y  3 0  f e e t  of 
s c h i s t .  They s t r i k e  N. 570 E. and d i p  570 SW. The d i k e s  can be seen  f o r  
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s e v e r a l  hundred f e e t  and ex tend  west  a c r o s s  Wrights  Canyon. Along t h e  sou th  
c o n t a c t  of t h e  sou th  d i k e  i s  a  narrow a l t e r e d  zone of s c h i s t  which c o n t a i n s  
s c h e e l i t e .  The zone has  been exposed f o r  n e a r l y  1 0  f e e t  a long  t h e  s t r i k e  
and t o  a  dep th  of 10  f e e t .  Sporad ic  s c h e e l i t e  o c c u r s  i n  , ~ i d t h s  up t o  4 f e e t .  

< The i n d i v i d u a l  masses and g r a i n s  c f  s c h e e l i t e  a r e  a s  much a s  2  i n c h e s  i n  
c r o s s  s e c t i o n ,  and a r e  a s s o c i a t e d  w i t h  e p i d o t e ,  g a r n e t ,  and some tourmal ine .  

A smal l  amount o f  o r e  which w i l l  a s s a y  about  1 p e r c e n t  W03 can  be  
s o r t e d  from t h e s e  d e p o s i t s .  



Lucky G i r l  P r o s p e c t  

The Lucky G i r l  group of two unpa ten ted  l o d e  c la ims  i s  i n  sec .  25, T. 23 N., 
R. 1 3  W.,at an a l t i t u d e  of about  4,500 f e e t .  The d e p o s i t  i s  a c c e s s i b l e  from 
Hackberry by t r a v e l i n g  2 .1  m i l e s  e a s t  on U.S. Highway No. 66, and 5.0 m i l e s  
e a s t e r l y  on a  winding d i r t  road t o  a  20-foot  e x p l o r a t o r y  s h a f t  a t  t h e  l e f t  edge 
of t h e  road  ( f i g .  37). The s h a f t  i s  probably  0.85 m i l e  nor thwes t  o f  t h e  Copper 
G i a n t  mine. No r e c e n t  work was e v i d e n t  when t h e  p r o p e r t y  was examined i n  
January 1959. 

The c l a i m s  were l o c a t e d  f i r s t  by E. L. Ming i n  1953, t h e n  r e l o c a t e d  on 
February 26, 1954,b.l E. L. Ming and C. E. and M. D. Linn,  f a t h e r  and son,  
of Kingman, A r i z .  C. E. Linn s o l d  5 u n i t s  of t u n g s t e n  t r i o x i d e  from t h e  
p r o p e r t y  i n  1954. Workings c o n s i s t  of a  p r o s p e c t  s h a f t  about  20 f e e t  deep. 

The g e o l o g i c  s e t t i n g  i s  e a r l y  Precambrian s c h i s t ,  and i s  shwm on t h e  
Geologic  Map of Mohave County pub l i shed  by t h e  Arizona Bureau of Mines i n  1959. 

The p rospec t  s h a f t  i s  sunk i n  a  medium-foliated dark-co lored  s c h i s t  
s t r i k i n g  N. 5 5 O  E. and d i p p i n g  about 5 5 O  SE. Alluvium obscures  t h e  s c h i s t  
excep t  a long t h e  road  t h a t  c r o s s e s  t h e  m i n e r a l i z e d  zone. G r a n i t e  c r o p s  ou t  
b o l d l y  about  one-half  mi le  west of t h e  p roper ty .  

S c h e e l i t e  i s  conf ined t o  s t r i n g e r s  and pods of q u a r t z  and a l t e r e d  s c h i s t  
a s s o c i a t e d  wi th  a  weak f r a c t u r e  t h a t  s t r i k e s  N. 450 W. and d i p s  a lmost  
v e r t i c a l l y .  The s c h e e l i t e  o c c u r s  i r r e g u l a r l y  a s  g r a i n s  and specks  u p  t o  0.25 
inch  i n  c r o s s  s e c t i o n .  The width o f  t h e  minera l i zed  zone, a s  exposed i n  t h e  
s h a f t ,  r anges  from l e s s  t h a n  1 inch  t o  p o s s i b l y  1 f o o t .  No a t t e m p t  has  been 
made t o  t e s t  f o r  e x t e n s i o n  of t h e  m i n e r a l i z e d  zone beyond t h e  s h a f t .  

Yellow Bi rd  P r o s p e c t  

The Yellow B i r d  group of two l o d e  c la ims  ( p a t e n t s  pending) i s  i n  sec .  12, 
T. 23 N. ,  R. 14  W.,at an a l t i t u d e  o f  approximately  3,700 f e e t .  The c la ims  may 
be reached from Hackberry a s  fol lows:  T r a v e l  0.9 mi le  w e s t e r l y  from t h e  Hack- 
b e r r y  s t o r e  on U.S. Highway No. 66,  and 0.7 mile n o r t h e a s t e r l y  a c r o s s  Hackberry 
Wash t o  t h e  p roper ty  ( f i g .  37). No work was i n  p r o g r e s s  when t h e  c la ims  were 
examined i n  February 1959. However, t h e  c la im had been worked r e c e n t l y .  

The c la ims  were l o c a t e d  by Henry M. OIConnor, Hackberry,  Ar iz . ,  on 
August 15, 1951. The p r o p e r t y  h a s  a  recorded p roduc t ion  of 12 u n i t s  made i n  
1955 and 1956. 

Workings c o n s i s t  of a  50-foot  a d i t  wi th  a 10-foot  c r o s s c u t ;  a  p i t  of  
I 

6  f e e t  square  by 6  f e e t  deep; a  h i l l s i d e  c u t  50 f e e t  long w i t h  a  10-foot  f a c e ,  
and a  s h a f t  probably  40 f e e t  deep. A smal l  m i l l  c o n s i s t i n g  o f  a  jaw c r u s h e r ,  
a s e t  of r o l l s ,  and a  c o n c e n t r a t i n g  t a b l e  had been s e t  up on t h e  p r o p e r t y .  A 
smal l  amount of o r e  had been run th rough  t h e  p l a n t .  R e s u l t s  a r e  n o t  known. 

T h i s  s c h e e l i t e  occur rence  i s  n e a r  a  s c h i s t  and g n e i s s  c o n t a c t  and i s  
p o s s i b l y  1 m i l e  west of a  smal l  s t o c k  o f  Upper Cre taceous  g r a n i t e .  T h i s  i s  



shown on t h e  Geologic  Map of Mohave County, Ar iz . ,p repared  by t h e  Arizona 
Bureau o f  Mines i n  1959. A da rk-green  hornblende s c h i s t  c rops  o u t  e x t e n s i v e l y  
on t h e  c la ims.  I t  i s  c u t  by narrow pegmat i t e  d i k e s  of v a r i o u s  a t t i t u d e s .  Two 
zones of t u n g s t e n  m i n e r a l i z a t i o n  a r e  conf ined t o  t h e  s c h i s t ,  t h e  f o l i a t i o n  
of which s t r i k e s  g e n e r a l l y  n o r t h  and h a s  v a r i a b l e  d i p s .  

One of t h e  minera l i zed  zones h igh  on t h e  s o u t h  s l o p e  of a  mountain 
has been exp lored  by a  s h a l l o w  s u r f a c e  p i t  and a  50- foo t  a d i t  wi th  a  10-foot  

Y c r o s s c u t  abou t  60 f e e t  below t h e  p i t .  S c h e e l i t e  o c c u r s  i n  a  narrow f r a c t u r e  
i n  a l t e r e d  s c h i s t  and i s  a s s o c i a t e d  wi th  g a r n e t ,  e p i d o t e ,  and c a l c i t e .  The 
f r a c t u r e  s t r i k e s  N. 250 W. and d i p s  about  700 SW. S c h e e l i t e  i s  found over  
widths  up t o  10  i n c h e s  a s  s p a r s e  g r a i n s .  About 1 inch  of t h e  m a t e r i a l  c o n t a i n s  

R c o n s i d e r a b l e  s c h e e l i t e ,  a l t h o u g h  it does  n o t  appear  t o  be q u i t e  s o  abundant 
i n  t h e  c r o s s c u t  where t h e  f r a c t u r e  was c u t .  However, no l a t e r a l  work on t h e  
minera l i zed  zone h a s  been done. 

The o t h e r  m i n e r a l i z e d  zone, s e v e r a l  hundred f e e t  t o  t h e  s o u t h e a s t  and 
near  t h e  bed of a  canyon t h a t  d r a i n s  sou th ,  averages  6 i n c h e s  wide, and has  
been exposed a long  t h e  s t r i k e  f o r  abou t  5 0  f e e t .  The s t r i k e  and d i p  a r e  t h e  
same a s  t h a t  a t  t h e  upper  workings,  and t h e  s c h e e l i t e  occur rence  i s  e s s e n t i a l l y  
t h e  same a s  t h a t  a t  t h e  o t h e r  d e p o s i t .  

The owner r e p o r t e d  t h a t  r e p r e s e n t a t i v e  samples from t h e  two zones con- 
t a i n e d  o v e r  1.5 p e r c e n t  W03.  

Music Mountain Tungsten Prospec t  

The Music Mountain t u n g s t e n  p r o s p e c t  i s  i n  t h e  sou th  h a l f  of s e c .  19,  
T. 28 N . ,  R.  16  W.,on t h e  s o u t h e r n  s l o p e  of Garne t  Mountain i n  t h e  Music 
Mountain Range a t  an a l t i t u d e  of about  6,300 f e e t .  The p r o s p e c t  i s  a c c e s s i b l e  
from Kingman a s  fol lows:  T r a v e l  n o r t h e a s t e r l y  21 m i l e s  on U.S. Highway No 66 
t o  t h e  P i e r c e  F e r r y  road,  t u r n  n o r t h  on a  mainta ined county road  and con t inue  
33 m i l e s  t o  an eas t -west  road  i n t e r s e c t i o n ,  t u r n  e a s t e r l y  and con t inue  12.8 
mi les  t o  a  s o u t h e r l y  branching t r a i l  about  0 .3  m i l e  e a s t  of t h e  Diamond Bar 
ranch house. Follow t h i s  t r a i l  s o u t h e r l y  7.0 m i l e s ,  t h e n  w e s t e r l y  1.3 m i l e s  
t o  t h e  workings ( f i g .  38) .  

T h i s  p r o p e r t y  h a s  n o t  been ,worked f o r  some t ime. I t  i s  owned by t h e  
Atchison,  Topeka and Santa  Fe Railway Co. 

b 
tJ Tfl Byron Duncan d i scovered  t h e  s c h e e l i t e .  G. T. Duncan, C. Duncan, D. M. 

Hogue, B i l l  Brakeman, and E. Graham l e a s e d  t h e  p r o p e r t y  i n  1942. I n  1948, 
V. C. Haynes bought t h e  l e a s e ,  and subsequen t ly  a  Phoenix concern l e a s e d  t h e  

1 
p r o p e r t y  and sank a  50-foot  s h a f t .  I n  1951, Frank Henderson and a  p a r t n e r  
l eased  t h e  c la im.  There  h a s  been a  v e r y  s m a l l ,  unrecorded p roduc t ion .  

Workings c o n s i s t  of a  h i l l s i d e  c u t  25 f e e t  long and 6 f e e t  wide wi th  a  
20-foot  f a c e ,  and an i n a c c e s s i b l e  s h a f t  about  50 f e e t  deep. 

S c h e e l i t e  h a s  occur red  a long  a  c o n t a c t  between Precambrian g r a n i t e  and 
a  smal l  remnant of h i g h l y  a l t e r e d  s c h i s t .  Nodules of u n a l t e r e d  b i o t i t e  s c h i s t  



may be seen  i n  t h e  g r a n i t e  i n  t h e  immediate v i c i n i t y  of t h e  occurrence.  
S c h e e l i t e  h a s  been d e p o s i t e d  a long  a  q u a r t z ,  g a r n e t ,  and e p i d o t e  mass abou t  
5 0  f e e t  long  and 6 f e e t  wide which s t r i k e s  e a s t e r l y  and i s  v e r t i c a l .  Local  
enr ichment  has  occurred a d j a c e n t  t o  a  f a u l t  which s t r i k e s  N. 200 W. and d i p s  
820 NE. Very s p a r s e  s c h e e l i t e  a l s o  i s  p r e s e n t  about  one-four th  m i l e  n o r t h  
of t h e s e  workings. 

A v e r t i c a l  pegmat i te  d i k e  
from 3 t o  5 f e e t  wide,which s t r i k e s  
n o r t h ,  i s  approximately  50 f e e t  
e a s t  of t h e  s h a f t .  

F ive  samples were c o l l e c t e d  by 
t h e  Bureau of Mines i n  1942. The 
samples assayed from 0.01 t o  0.36 
p e r c e n t  WO? o v e r  wid ths  ranq inq  

// \ from 5  t o  i2 f e e t .  

Tungstake ( ~ a  Ba) Prospec t  

The Tungstake p rospec t  i s  i n  
s e c .  10, T. 29 N., R. 18 W . ,  west  
of Hualpai  Wash n e a r  t h e  Lake Mead 
r e c r e a t i o n a l  boundary a t  an a l t i t u d e  

INDEX OF DEPOSITS 
of  abou t  3 , 0 0 0 f e e t .  Road d i r e c r  

Mustc ~ ~ ~ ~ t . i ~  tuqrten PrD.PLCt t i o n s  from Kingman a r e  a s  fol lows:  
~ ~ ~ ~ , t ~ k ~  I B O  so) prorwct  T r a v e l  21 m i l e s  n o r t h e a s t  from 

Kingman on U.S. Highway No. 66 t o  
t h e  P i e r c e  Fer ry  road ,  t u r n  n o r t h  
on a  county-maintained road and 
d r i v e  33  m i l e s  t o  an eas t -west  road 
i n t e r s e c t i o n ,  keep n o r t h  o r  s t r a i g h t  
ahead f o r  10.5 miles t o  t h e  west-  
ward-branchinq S a l t  S ~ r i n q  Wash 

FIGURE 38. . LocationMap, Music Mountain and road.  ~ o l l o w - t h i s  roed  411 m i l e s  

Tungstake Prospects, Northern westward t o  a  dim t r a i l  t h a t  b e a r s  

Mohave County, Ariz. northward n e a r  t h e  c r e s t  of a  small 
mountain pass .  Follow t h i s  t r a i l  

0.8 m i l e  t o  a  few sha l low s u r f a c e  workings ( f i g .  38). No work was e v i d e n t  
when t h e  p roper ty  was examined i n  March 1959. 

Locat ion papers  found a t  t h e  p r o s p e c t  show t h a t  C. X .  Bacon and S teve  
D a i l y  s taked t h e  t u n g s t e n  o c c u r r e n c e s  on January  16,  1954; t h e n  J. F. Robbins 
and J. A .  Darland s taked  c l a i m s  on March 2, 1954. On September 2, 1954, 

\ 
Frank Ricca s taked  f i v e  Ba Ba c la ims  over  t h e  occurrence.  The l a s t  l o c a t i o n s  
were e i g h t  Tungstake c la ims  l o c a t e d  by Esperanza Mining Corp. on J u l y  27, 1955, 
and a g a i n  on December 14,  1955. According t o  Dick Har t  of Kingman, a lmost  10 
t o n s  o f  o r e  Nas shipped from t h e  p roper ty  t o  Bishop, C a l i f . ,  and p l u s  1 p e r c e n t  
W03 was recovered from t h e  o re .  Workings c o n s i s t  of a  few sha l low s u r f a c e  
d i g g i n g s ,  none over  10 f e e t  deep.  



S p a r s e ,  s p o r a d i c  s c h e e l i t e  occurs  i n  narrow q u a r t z  v e i n l e t s  which c u t  
hornblende s c h i s t .  The s c h e e l i t e  i s  p r e s e n t  i n  q u a r t z  a s  smal l  g r a i n s  a long  
t h e  i n t e r s e c t i o n s  of narrow f r a c t u r e s  wi th  j o i n t  sets. The b e s t  o c c u r r e n c e s  
were observed a long  a  q u a r t z  v e i n l e t ,  2  t o  3 i n c h e s  wide, which s t r i k e s  
about N. 800 W. and d i p s  300 SW. T h i s  f r a c t u r e  can be  t r a c e d  a long  t h e  
s t r i k e  f o r  perhaps  500 f e e t .  However, o n l y  a  smal l  p a r t  of i t  c o n t a i n s  
s c h e e l i t e .  Concen t ra t ions  occur  l o c a l l y  where v e r t i c a l  f r a c t u r e s  s t r i k i n g  
N. 8 5 O  E. i n t e r s e c t  i n  t h e  v e i n l e t  wi th  a  v e r t i c a l  j o i n t  s e t  s t r i k i n g  N. 5 O  E. 

b S c h e e l i t e  was observed i n  s c h i s t  a long  f r a c t u r e s  a d j a c e n t  t o  t h e  q u a r t z  i n  
widths o f  up t o  12  inches .  

i\ 
Some of t h e  s c h i s t  i s  l imy, and i n  p l a c e s  e p i d o t e  was observed.  Judging 

from s u r f a c e  f l o a t  and sha l low s u r f a c e  d i g g i n g s ,  o t h e r  smal l  l o c a l  pocke t s  of 
low-grade s c h e e l i t e  o r e  e x i s t  i n ' t h e  a r e a .  

Mohave Mountains 

Dutch F l a t s  Tunqsten P r o s p e c t s  

The Dutch F l a t s  t u n g s t e n  p r o s p e c t s  a r e  i n  s e c s .  19,  20, 29, and 30, 
T. 14  N., R.  18 W.,on t h e  s o u t h e a s t  s l o p e  of Crossman Peak i n  t h e  Mohave 
Mountains a t  a l t i t u d e s  r a n g i n g  from perhaps  3,500 f e e t  t o  n e a r l y  5 ,000 f e e t .  
The p r o s p e c t s  a r e  a c c e s s i b l e  from Yucca a s  fo l lows :  T r a v e l  8.4 miles south-  
w e s t e r l y  on U.S. Highway No. 66 t o  a  s o u t h e r l y  branching d i r t  road ,  f o l l o w  
t h i s  winding road t o  a  g a s l i n e  road,  t h e n  d r i v e  west  t o  a  j u n c t i o n  of two 
g a s l i n e  roads ,  a  d i s t a n c e  o f  1.9 m i l e s  from Highway No. 66. Turn sou th  a long  
a  g a s l i n e  road and c o n t i n u e  9.0 m i l e s  t o  a  s o u t h w e s t e r l y  branching t r a i l .  
Follow t h i s  t r a i l  6.9 miles t o  a  j u n c t i o n ,  keep r i g h t  and con t inue  12.6 
mi les  w e s t e r l y  t o  a  Dutch F l a t s  s i g n  p a i n t e d  on a  high rock  o u t c r o p  on t h e  
nor th  s i d e  of a  sandy canyon. Turn n o r t h e r l y  up a  s t e e p  narrow canyon and 
d r i v e  6.2 m i l e s  t o  t h e  Dutch F l a t s  campsi te .  The l a s t  5 miles of road  a r e  
very rough ( f i g .  39) .  No work was e v i d e n t  when t h e  p r o p e r t y  was examined 
i n  March 1959. 

Claims i n  t h i s  a r e a  probably  were l o c a t e d  f i r s t  about  1912 and were 
worked o r i g i n a l l y  on a  smal l  s c a l e  f o r  gold .  A. V. Kampff worked t h e  c l a i m s  
f o r  a  number of y e a r s ,  o r i g i n a l l y  f o r  g o l d  and l a t e r  f o r  tungs ten .  He con- 
s t r u c t e d  a  smal l  c r u d e  m i l l  which he used f o r  t h e  recovery  o f  go ld  and t u n g s t e n .  
Recovery was poor. There  have been a  number of l e s s e e s  on t h e  p roper ty .  I n  
1951 J u l i u s  Eaton owned 25 c la ims  o v e r  t h e  p r i n c i p a l  workings. P a p e r s  on 

1 t h e  p r o p e r t y  showed t h a t  Z. S o l d i n s k i  and L. M. Donne1 of Burbank, C a l i f . ,  
l o c a t e d  10 c la ims  o v e r  t h e  workings on January  11 and 12,  1959. P roduc t ion  
has amounted t o  a t  l e a s t  $14,000 i n  g o l d  and 300 u n i t s  of WOg. 

The p r o p e r t y  c o n t a i n s  11 a d i t s  r ang ing  i n  l e n g t h  from 50 t o  350 f e e t  
with a  few c r o s s c u t s ,  smal l  s t o p e s ,  and sha l low winzes. The P ioneer  s h a f t  i s  
135 f e e t  deep,  and an i n c l i n e d  s h a f t  on t h e  Evelyn c l a i m  i s  a t  l e a s t  60 f e e t  
deep. In a d d i t i o n ,  t h e r e  a r e  many sha l low s h a f t s  and p rospec t  p i t s  a r e  on 
t h e  p r o p e r t y .  



FIGURE 39. - Location Mop, Dutch Flats Tung 
sten Prospects, Mohove County, 
Ari z. 

vein ranges from 9 to 42 inches in width, 
vertical. 

The Bureau of Mines examined 
and sampled the property in 1942. 
E. D. Wilson reported on the claims 
in 1941, and the Defense Minerals 
Administration investigated a 
loan application in 1951. A map 
(fig. 40) from the Defense Minerals 
Administration report of 1951, with 
a few minor changes, represents the 
property as it was in 1942. No 

, 
attempt was made to correlate the 
1959 locations with the old ones. 

- According to the Mohave Count~l 
Geologic Map printed in 1959 by the 
Arizona Bureau of Mines, the pre- 
vailing formation is older Precam- 
brian gneiss. This formation 
is cut by basic felsitic intrusive 
dikes. The geologic map shows a 
small stock of Upper Cretaceous 
granite about 1 mile southwest of 
the Little Maude workings. 

The following information is 
abstracted from the report of the 
Bureau of Mines examination in 
1942 and from the files of the 
Defense Minerals Administration. 

The Little Maude vein (fig. 40) 
is a persistent quartz fissure in 
schist which has been traced on the 
outcrop for about 2,000 feet. The 

strikes northeast, and is nearly 

The Pioneer quartz vein penetrates schist and is exposed for about 1,000 
feet. It strikes N. 280 W. and dips 350 SW. The Pioneer shaft has been sunk 
on the vein for 135 feet (fig. 40). An ultraviolet light examination of the 
vein in the shaft revealed that the upper 80 feet were relatively barren. At 
80 to 120 feet the lamp showed scheelite. Five assays cut from 80 to 120 feet 
below the collar assayed only 0.01 percent tungsten trioxide. 

The Evelyn (Gold Crown) vein has the greatest scheelite production. In 
1941, 22 tons of ore averaging 3.11 percent WO3 were shipped to the Boriana 
mill, and in 1942 a shipment of 11.82 tons which assayed 6.73 percent W03 was 
made. This vein strikes about N. 150 E. and dips about 750 SE. The vein 
has been exposed perhaps for 250 feet. 



A s  observed under  
t h e  u l t r a v i o l e t  lamp, 
smal l  specks  o f  schee-  
l i t e  a r e  widespread 
w i t n i n  t h e  v e i n s ,  bu t  
a r e a s  c o n t a i n i n g  appre-  
c i a b l e  q u a n t i t i e s  a r e  
l i m i t e d  t o  two s h o r t  
l e n s e s .  Smal l  amounts 
of g a l e n a ,  p y r i t e ,  and 
s p e c u l a r i t e  a r e  p r e s e n t  
i n  t h e  q u a r t z ,  and 
minor q u a n t i t i e s  of 
g o l d  and s i l v e r  a r e  
a s s o c i a t e d  w i t h  t h e  
s u l p h i d e  m i n e r a l s .  The 
s c h e e l i t e  u s u a l l y  o c c u r s  
a s  t h i n  e r r a t i c  s t r e a k s  
a l i n e d  more o r  l e s s  
p a r a l l e l  t o  t h e  w a l l s  
of t h e  v e i n s .  The 

FIGURE 40. Dutch Flats Tungsten, Partial Cloim Map. q u a r t z  v e i n s  range  i n  
t h i c k n e s s  from mere 
s t r i n g e r s  t o  s h o r t  pods 

t h a t  a t t a i n  wid ths  of 3 f e e t .  Regard less  o f  t h e  width  of t h e  v e i n  t h e  s c h e e l i t e  
u s u a l l y  i s  found d i s t r i b u t e d  i n  a  band of t h e  q u a r t z  t h a t  seldom exceeds  18 
inches  i n  t h i c k n e s s .  

The l a r g e s t  t u n g s t e n  o r e  s h o o t  on t h e  c l a i m s  was found i n  t h e  Evelyn 
vein where it had a  maximum s t o p e  l e n g t h  of 50 f e e t .  The t u n g s t e n  concen- 
t r a t l o n  i n  t h e  L i t t l e  Maude v e i n  was l i m i t e d  t o  a  s t r i k e  l e n g t h  of about  25 
f e e t .  B o ' ~  o r e  -hoo ts  were l e n t i c u l a r  i n  p l a n .  The e x p l o r a t i o n  was conf ined  
t o  such sha l luw JWiL- t h a t  l i t t l e  cou ld  be observed r e g a r d i n g  t h e  behav ior  
of t h e  o r e  Shoots a iong t h e  d i p .  

0 t k T  Depos i t s  

~ i l s o a  s t a t e s  t h a t  m i n e r a l i z e d  a r e a s  s i m i l a r  t o  t h o s e  on t h e  Dutch 
F l a t  c la ims  a r e  p r e s e n t  on t h e  C h a r l e s  91y c l a i m s ,  3 m i l e s  n o r t h e a s t  of t h e  
old  Mohawk mine, and on t h e  J u p i t e r  c l a i m s  a c r o s s  t h e  mountains from Dutch 
F l a t .  

According t o  i n q u i r i e s  made by t h e  a u t h o r  no work had been done on 
t h e s e  t u n g s t e n  occur rences .  A smal l  amount o f  h igh-grade s c h e e l i t e  f l o a t  
was packed on b u r r o s  from one of t h e  o c c u r r e n c e s  i n  t h e  1940 ' s .  

Wilson, E. D., Tungsten D e p o s i t s  o f  Arizona: Arizona Bureau of Mines 
B u l l .  148, 1941, p. 20. 



0. K. Mine 

I n q u i r i e s  i n  March 1959 d i s c l o s e d  t h a t  no t u n g s t e n  had been produced 
from t h i s  p roper ty .  I t  was n o t  examined d u r i n g  t h e  c o u r s e  of t h i s  p r o j e c t  
The f o l l o w i n g  i s  t a k e n  from W i l s o n ' s  w 0 r k . w  

The 0. K. mine i s  i n  t h e  e a s t e r n  p a r t  of t h e  White H i l l s ,  
some 60 m i l e s  by road from Kingman. I t s  country  rock  i s  d a r k  
b i o t i t e  9 r a n i t e . W  The v e i n  s t r i k e s  n o r t h e a s t d a r d ,  d i p s  abou t  75O 

I NW., and averages  18 i n c h e s  i n  width .  I t  i s  composed mainly  of 
i r o n - s t a i n e d  gold-bear ing q u a r t z  wi th  l i m o n i t e ,  l e m a t i t e ,  s i d e r i t e ,  
g a l e n a ,  molybdenite,  and wol f rami te .  

Worked from t h r e e  l e v e l s  of a d i t s ,  t h e  0. K. mine produced 
$25,000 worth of go ld  from 1886 t o  1906. So f a r  a s  known it has  
made no p roduc t ion  of t u n g s t e n .  

I 
I Wolframite has  been r e p o r t e d  on an a d j a c e n t  p r o p e r t y ,  t h e  E l  Dorado mine. 

- 
P D e s c r i p t i o n  a b s t r a c t e d  from F. C.  Schrader ,  Mineral  D e p o s i t s  of t h e  

C e r b a t  Range, Black Mountains,  and Grand Wash C l i f f s :  Geol. Survey 
B u l l .  397, 1909, pp. 121-122. 
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