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INTRODUCTION 

A mLneral inventory and geochemical survey of the Groom Range area was 

undertaken in April and Hay, 1985. This work was done as part of the 

process of preparing an environmental impact statement concerning 

withdrawal of the Groom Range by the U.S. Air Force for military purposes. 

The minerals survey was conducted by the Nevada Bureau of Mines and 

Geology through Desert Research Institute, the prime contractor for 

preparation of the EIS for the Air Force. Hineral examinations were done 

by Jack Quade and J. V. Tingley, sediment sampling was done by Jack Quade 

assisted by Ron Bess. Geochemical analyses and computer manipulation of 

geochemical data were done by the Branch of Exploration Geochemistry, U.S. 

Geological Survey, through a cooperative agreement between that agency and 

the Nevada Bureau of Mines and Geology. This report was prepared by Jack 

Quade and J. V. Tingley, with a section on statistical evaluation by iZery1 

Fleming. 



LOCATION : 

The Groom Range a r e a  i s  loca t ed  on the  wes te rn  border  of sou the rn  

Lincoln  County, Nevada, about  70 mi l e s  west of t h e  town of C a l i e n t e .  

Alamo, some 45 mi l e s  t o  t he  e a s t ,  i s  t h e  c l o s e s t  town t o  the  a r e a ,  and the  

smal l  s e t t l e m e n t  of Rachel i s  about  6 mi l e s  n o r t h  of t he  range. The Groom 

p r o j e c t  a r e a  covers  a l l  o r  p a r t s  of Townships 55,  55112, and 56 E a s t ,  and 

Ranges 5,  6 ,  and 7 South ( s e e  F igure  1) .  

The Groom Range i t s e l f  is bounded on t h e  sou th  and west by Emmigrant 

Val ley.  On t h e  s o u t h e a s t ,  t h e  Groom road s e p a r a t e s  i t  from t h e  Jumbled 

H i l l s  and,  on t h e  n o r t h e a s t ,  Nevada Highway 375 through Coyote Pas s  

s e p a r a t e s  i t  from t h e  Tempiaute Range. Sand Spr ings  Val ley is on the  

northwest .  Bald Nountain,  a  c o n i c a l  vo l can i c  peak, 9,380 f e e t  i n  

e l e v a t i o n ,  is t h e  h i g h e s t  po in t  i n  t h e  Groom Range. 

GEOLOGIC SETTING: 

The Groom Range i s  an  e a s t - t i l t e d  f a u l t  block t h a t  exposes g r e a t  

t h i cknes se s  of  Precambrian, Cambrian, Ordovician,  and Devonian rocks 

p a r t l y  bur ied  by T e r t i a r y  vo l can i c  rocks.  A s  mapped by Humphrey (1945) ,  

t h e  o l d e s t  rock u n i t  i n  t h e  range,  t h e  Prospec t  Mountain Q u a r t z i t e ,  i s  

more t han  7,800 f e e t  t h i c k  and makes up most of t he  west h a l f  of t he  

range. The t o t a l  exposed Cambrian s e c t i o n  descr ibed  by Yumphrey (1945) 

exceeds 20,000 f e e t  i n  t h i cknes s .  Barnes and Chr i s t i ansen  (1967) have 

r ea s s igned  ages and names of  t h e  format ions  i n  t h e  Groom d i s t r i c t  and 

d e s c r i b e  most of t he  Cambrian P rospec t  Mountain Q u a r t z i t e  of Humphrey a s  

Precambrian Johnnie  Formation, S t e r l i n g  Q u a r t z i t e  and Wood Canyon 

Formation. The ca rbona te  and s h a l e  u n i t s  near  t h e  Groom Mine a r e  descr ibed  



Figure 1. Locat~on ma@, Groom Range Area. 



EXPLANATION OF FIGURE 2, GEOLOGIC MAP 

QP Recent playa deposits 

Qol Older alluvium 

QTg Older gravels 

Tvy Younger volcanic rocks, undivided, including lntravolcanic 

rocks (Ts) and perlite (p) 

Tb Basalt 

Tva Andesite 

Tvt Tuffs and tuffaceous sediments 

Tg Granite stocks and dikes 

T E Lacustrine limestone 

TKc Older clastic rocks 

TKvu Volcanic rocks, undifferentiated 

Be Pennsylvanian limestone; lower most beds locally contains a very  

Late Mississippian fauna 

MDp Pilot Shale 

Hsw Scotty Wash Quartzite 

M c Chainman Shale 

Hl Includes Joana Mercury and Bristol Pass Limestone 

Dl3 Guilmette Formation 

Ds i Simonson Dolomite 

Dse Selvy Dolomite 

Oe Eureka Quartzite 

eld Limestone and dolomite, and Dunderberg Shale, undifferentiated 

ehp Highland Peak Formation 

ec . Chisholm Shale 

eP Pioche Shale 

epm Prospect Nountain Quartzite 
-4- 
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by Barnes and C h r i s t i a n s e n  (1967) a s  Cambrian C a r r a r a  Format ion,  Bonanza 

King Formation,  and Nopah Format ion r a t h e r  than  t h e  Pioche S h a l e ,  Chisholm 

S h a l e ,  and Highland Peak Format ion of Humphrey ( 1 9 4 5 ) .  According t o  Barnes 

and C h r i s t i a n s e n  (1967) ,  t h e  s t r a t i g r a p h i c  u n i t s  exposed i n  t h e  Groom 

Range can be recogn ized  f o r  more than  100 m i l e s  t o  t h e  west  and s o u t h ,  and 

t h e  same f o r m a t i o n a l  names c a n  be used th roughout  t h e  reg ion .  The u n i t s  

can a l s o  be c o r r e l a t e d  w i t h  t h e  Cambrian and Precambr ian  rocks  of t h e  

P ioche  d i s t r i c t ,  b u t  d i f f e r e n t  s t r a t i g r a p h i c  nomenc la tu re  is  p r e f e r r e d  f o r  

t h e  Pioche a r e a  (Humphrey's s t r a t i g r a p h i c  nomenc la tu re  was based on 

c o r r e l a t i o n s  wi th  rocks  i n  t h e  Pioche d i s t r i c t ) .  

S i n c e  t h e  o n l y  g e o l o g i c  mapping a v a i l a b l e  which c o v e r s  t h e  e n t i r e  

Groom Range uses  t h e  o l d e r  s t r a t i g r a p h i c  nomencla ture  (Tschanz and 

Pampeyan, 1970) ,  we u s e  t h a t  d a t a  i n  t h i s  r e p o r t  ( s e e  F igure  2 ) .  

The major v o l c a n i c  f e a t u r e  of  t h e  Groom Range i s  t h e  Bald Mountain 

c a l d r o n ,  c e n t e r e d  on Bald Hountain.  The c a l d r o n  measures abou t  5 m i l e s  
- 

n o r t h  t o  s o u t h  and ,  b e f o r e  basin-and-range f a u l t i n g ,  probably  measured an 

approximate ly  e q u a l  d i s t a n c e  e a s t  t o  west (Ekren ,  e t  a l .  1977) .  The 

c a l d r o n  i s  f i l l e d  w i t h  two o r  more r h y o l i t e  ash-flow t u f f  c o o l i n g  u n i t s  

t h a t  a r e  i n f o r m a l l y  c a l l e d  t h e  t u f f  of Bald Mountain.  Numerous l a r g e  

l a n d s l i d e  masses of  v a r i o u s  P a l e o z o i c  rocks  a r e  i - n t e r c a l a t e d  wi th  t h e  

t u f f s ,  and t h e  c a l d r o n - f i l l i n g  rocks  have been i n t r u d e d  by numerous d i k e s  

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

abundant l i t h i c  f r agments ,  mos t ly  c a r b o n a t e  b u t  a l s o  of q u a r t z i t e ,  

a r g i l l i t e ,  and o l d e r  welded t u f f .  Most of t h e  t u f f  exposed i n  t h e  h i g h e r  

p a r t s  of  t h e  mountain ( c e n t r a l  c a l d r o n )  i s  r i c h  i n  pumice fragments 

(Ekren,  e t  a l .  1977) .  The t u f f  is most ly  h y d r o t h e r m a l l y  a l t e r e d ,  and f r e s h  



p h e n o c r y s t s  a r e  s p a r s e .  The t u f f  of  Bald Mountain has  been t e n t a t i v e l y  

c o r r e l a t e d  wi th  an  ash-flow c o o l i n g  u n i t  exposed a l o n g  t h e  s o u t h  f l a n k  of 

t h e  Quinn Canyon Range, t h e  s o u t h  end o f  t h e  Pancake Range, and t h e  

R e v e i l l e  Range (Ekren,  e t  a l .  1977) .  The t u f f  i s  not  p r e s e n t  e a s t  of  t h e  

Groom Range and i t s  absence t h e r e  i s  probably  caused  by pre-Basin and 

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

o r i g i n a l  d i s t r i b u t i o n  p a t t e r n  of  t h e  t u f f  (Ekren ,  e t  a l .  1977) .  

D e s p i t e  be ing  a  topograph ic  h i g h ,  t h e  Bald Mountain c a l d r o n  probably  

r e p r e s e n t s  a  s imple  c o l l a p s e  w i t h o u t  r e surgence .  Had i t  r e s u r g e d ,  t h e  

s t r a t a  w i t h i n  t h e  c a l d r o n  shou ld  r e f l e c t  a  domical  s t r u c t u r e ,  and they  do 

no t  (Ekren,  e t  a l .  1977) .  

A nor th - t r end ing  bas in-range f a u l t  of l a r g e  d i sp lacement  c u t s  t h e  

Bald Mountain c a l d r o n  on t h e  west .  Numerous bedded t u f f s  and tu f faceo l l s  

sed imenta ry  rocks  a r e  p r e s e r v e d  on t h e  downthrown b lock  west  of  t h e  f a u l t .  

These r o c k s  have been i n t r u d e d  by d i k e s  and s i l l s  of i n t e r m e d i a t e  rock ,  

and a r e  o v e r l a i n  by i d e n t i c a l  l a v a s .  These o c c u r r e n c e s  may i n d i c a t e  t h a t  

t h e  c a l d r o n  ex tends  through t h e  a r e a  of bedded t u f f .  The p o s s i b i l i t y  

e x i s t s ,  however, t h a t  t h e  bedded s t r a t a  and i n t e r m e d i a t e  rocks  p r e d a t e  the  

c a l d e r a  and bea r  no d i r e c t  r e l a t i o n s h i p  t o  t h e  v o l c a n i c - t e c t o n i c  

s t r u c t u r e .  I f  t h i s  i s  t h e  c a s e ,  t h e  d i k e s  and s i l l s  probably  i n d i c a t e  t h a t  

t h e  Bald Mountain a r e a  was a n  impor tan t  c e n t e r  f o r  l a v a s  of i n t e r m e d i a t e  

compos i t ion  p r i o r  t o  i t s  becoming a  c e n t e r  f o r  ash-flow volcanism (Ekren,  

e t  a l .  1977) .  

The s t r u c t u r e  of  t h e  Groom Range i s  compara t ive ly  s imple  e x c e p t  

l o c a l l y  i n  t h e  Groom mining d i s t r i c t  and n e a r  t h e  n o r t h  end of t h e  

Cambrian o u t c r o p .  The Groom mining d i s t r i c t  is i n  a  complexly f a u l t e d  



graben  where minor t h r u s t  p l a t e s  of P r o s p e c t  Hounta in  Q u a r t z i t e  have 

o v e r r i d d e n  Pioche S h a l e ,  and west-dipping normal f a u l t s  which formed t h e  

g raben  have o f f s e t  t h e  t h r u s t  f a u l t s .  The d i sp lacement  on the  nonaal  

f a u l t s  i s  a s  much a s  s e v e r a l  thousand f e e t  and a n t e d a t e s  the  

basin-and-range f a u l t s .  The youngest  f a u l t s  a r e  e a s t - d i p p i n g  normal f a u l t s  

of  s m a l l e r  d i sp lacement  (Humphrey, 1945) .  

The s t r u c t u r e  of t h e  Cambrian rocks  above t h e  P ioche  Sha le  i n  t h e  

n o r t h e r n  end of t h e  range i s  no t  w e l l  unders tood.  I n  t h e  h igh  h i l l s ,  rocks  

t e n t a t i v e l y  i d e n t i f i e d  a s  t h e  Highland Peak Format ion may be t h r u s t  o v e r  

t h e  Upper Cambrian rocks  on t h e  n o r t h  and e a s t  and on t h e  Pioche S h a l e  on 

t h e  s o u t h .  

XIKZRAL RESOURCES : 

H i s t o r y  and Produc t ion :  

The f i r s t  m i n e r a l  d i s c o v e r i e s  r ecorded  i n  t h e  Groom Range were made 

i n  1864 (Paher ,  1970) ,  and t h e  Groom mining d i s t r i c t  was o rgan ized  i n  

1369. E a r l y  accoun t s  of t h e  d i s t r i c t  p l a c e  t h e  mines on t h e  wes te rn  s l o p e s  

of what i s  now known as Bald Mountain and some of  t h i s  e a r l i e s t  a c t i v i t y  

may have been i n  t h e  n o r t h w e s t e r n  p o r t i o n  of  t h e  range a s  w e l l  as a t  the  

s i t e  of  t h e  p r e s e n t  Groom Mine. An 1870 account  s t a t e s  t h a t  s i l v e r  

c h l o r i d e  o r e s  were be ing  produced from mines on t h e  west  s l o p e  of  

Tempiaute Peak (Bald  Mountain).  The mines were worked f o r  a  5-year p e r i o d ,  

ending i n  1874, d u r i n g  which t h e y  y i e l d e d  a  small but  unrecorded 

p r o d u c t i o n .  I n  1872 p a t e n t s  were i s s u e d  on c l a i m s  c o v e r i n g  t h e  Groom 

d e p o s i t  and i n  I885 t h e  Groom p r o p e r t y  was a c q u i r e d  by t h e  Sheahan f a m i l y  

who s t i l l  own it .  The Groom Mine produced s t e a d i l y  from 1915 through 1918, 



sporadically from 1918 to 1942, and again steadily from 1942 to 1956. 

Total production for this time is $935,900 in lead, silver, mLnor copper, 

zinc, and gold (Tschanz and Pampeyan, 1970). 

In 1919, mercury was discovered at the Andies property on the 

northeastern tip of the Groom Range and a new mining district, Don Dale, 

was organized in this area in 1945. The Don Dale district has produced 

small amounts of lead, silver, and mercury. 

Mines, Prospects, Mineralized Areas: 

Within the Groom Range project area, which includes all of the Groom 

district and a part of the Don Dale district, mining and prospecting 

activity has been concentrated at four general locations along the west 

flank of the range and at one location on the northeastern edge of the 

area. Current mining claims in these areas are shown in Figures 3 through 

8 and are listed in Table 1. 

The largest and most productive properties in the Groom district are 

associated with the Groom Nines and the adjacent Black Netal Mine. At the 

Groom mines, fissures in a north-south trending graben have acted as 

conduits for ore solutions that formed replacement and bedded deposits in 

the Cambrian Lyndon Limestone and Pioche Shale. Mineralization can be 

traced by mine workings and outcrops on the surface for several miles 

along the eastern margin of the graben. 

In samples collected during this study, galena, tetrahedrite, and 

argentite with lessor amounts of sphalerite were found to be the primary 

minerals of the lead-silver-copper-zinc ores of the Groom district. 

.However, mercury, arsenic, and antimony are also present in anomalous 
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MAP OF GROOM MlN E LODE, BOON DOCK $ GREY EAGLE CLAIMS 
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KA1iAMA C U \ M  GROUP 

NEW KAHAMA E?CF?A 
I 

KAHAMA GOLD 

---'----- NEW KAClAMA 

SCALE 1"  = 1,500' 

LOC4TFP IN LINCOLN COUNTY, NEVADA 
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SCALE 1''s 1,500' 

LOCATED IN LLNCOLN COUNTY, NEVADA 
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SURVEY NO. 57-.I3 

S C A L E  1"= 1500' 

LOCATED IN L1NCOLN C O U N T Y ,  hlEVADA, S 1 ,  T 5 S, R 55f 

Figure 8 



TABLE 1. M I N I N G  CLAIMS, GROOM MOUNTAIN RANGE 
WITHDRAWAL AREA 

U n ~ a t e n t e d  C l a i m s  

Kahama Gold 
New Kahama 
New Kahama E x t r a  

Groom Mining D i s t r i c t  

P a t e n t e d  C l a i m s  M i n e r a l s  Su rvey  No. 

Whi te  Lake and 
ConceptLon Lode M.S. 37 

White  Lake No. 2 and 
Concep t ion  No. 2 Lode M.S. 38 

L o c a t o r  

J.J. L e s i c k a  & D.E. L e s i c k a  
Box 102 
C a l i e n t e ,  NV 89008 

P r e s e n t  Owner 

D a n i e l  R .  Sheahan,  Mary F.  
Sheahan ,  Horace  P a t r i c k ,  
Av i s  B. Sheahan,  J . F .  S e a r s ,  
T.O. S e a r s ,  B i r d i e  V .  C l i n e ,  
W i l l i a m  Wheat ley  E s t a t e  
c / o  Dan Sheahan 
2460 E. Flamingo Rd. 
Las  Vegas,  NV 89109 

(Same a s  3 7 )  

Sou th  End and 
Sou th  End F r a c t i o n  M.S. 4658 B a r b a r a  Sheahan 

B r i d e  Lode M.S. 4658 Horace  P a t r i c k  and 
Av i s  B .  Sheahan 

Sou th  Groom Lode M.S. 4659 D a n i e l  R.  Sheahan,  
Nary F. Sheahan 

Unpa ten ted  Claims L o c a t o r  

Boondock Lode C l a i m  

Gray E a g l e  C l a i m s  (These  c l a i m s  d e c l a r e d  
n u l l  and vo id  by BLM, 6 /25 /85 )  

R i c h a r d  A.  Cowan 
4854 T i f f a n y  Way 
F a i r  Oaks ,  CA 95628 

R i c h a r d  A. Cowan 
4854 T i f f a n y  Way 
F a i r  Oaks,  CA 95628 



TABLE 1. (Cont inued)  

Unpatented Claims L o c a t o r  

Groom Mine Lode Group: (Maria ,  Willow, Dan Sheahan, e t  a l .  
E a s t  No. 1, Eas t  S ide  No. 2 ,  J u n e ,  2460 E .  Flamingo Rd. 
J u n i o r ,  S e n i o r ,  Ford,  Martha,  J u l y ,  Las Vegas, NV 89109 
C l i f f ,  M i l l ,  Pond, Mary, Avis)  

Don Dale Mining District 

P a t e n t e d  Claims Mineral  Survey No. 
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amounts a l o n g  w i t h  q u a r t z  and c a l c i t e  a s  gangue m i n e r a l  and t r a c e  amounts 

of g o l d .  

Oxidized l e a d  m i n e r a l s  such a s  c e r r u s i t e  and a n g l e s i t e  a r e  common but 

a r e  r e p o r t e d  t o  be r e s t r i c t e d  t o  t h e  upper l e v e l s  o f  t h e  mine workings 

(Humphrey, 1945) .  According t o  Bob Sheahan ( o r a l  communication),  t h e  b e s t  

s i l v e r  o r e s  a t  t h e  Groom Mine a r e  a s s o c i a t e d  w i t h  replacement  o r e  b o d i e s  

i n  l i m e s t o n e .  I n  t h e s e  o r e s ,  s i l v e r  v a l u e s  r e a c h i n g  a s  h igh  a s  23 ounces  

p e r  t o n  have been o b t a i n e d  whi le ,  i n  t h e  f a u l t  gouge o r e s ,  s i l v e r  v a l u e s  

a r e  commonly o n l y  h t o  7 ounces pe r  ton.  Areas of q u a r t z  v e i n i n g  and 

b r e c c i a t i o n  crop-out through a  cover  of a l l u v i u m  n o r t h  of t h e  main Groom 

Xine.  These v e i n s  have been p rospec ted  by minor workings ,  a p p a r e n t l y  

w i t h o u t  s u c c e s s .  

Most o f  t h e  mine workings a t  t h e  Groom Mine were sunk on v i s i b l e  

m i n e r a l i z a t i o n  which o u t c r o p s  a l o n g  t h e  e a s t e r n m o s t  of  t h e  nor th-south  

s t r u c t u r e s  a s s o c i a t e d  w i t h  t h e  g raben ,  a l t h o u g h  many of t h e  eas t -west  

s t r u c t u r e s  a l s o  c a r r i e d  o r e .  Very l i t t l e  d r i f t i n g  o r  d r i l l i n g  h a s  been 

done t o  deve lop  new o r e  a c c o r d i n g  t o  Bob Sheahan ( o r a l  communication).  An 

a d i t  is c u r r e n t l y  be ing  d r i v e n  t o  a n  o r e  body benea th  t h e  open-pit  

a d j a c e n t  t o  t h e  main Groom Mine. I n  a d d i t i o n ,  maintenance work is 

c o n t i n u i n g  on t h e  main a d i t  t o  t h e  Groom Mine t o  l i m i t  f l o o d i n g  and cav ing .  

The Boondock Lode and Grey Eag le  c l a i m s  a r e  l o c a t e d  immediately t o  

t h e  west  of  t h e  Groom p r o p e r t i e s .  A 4-6 i n c h  b r e c c i a t e d  q u a r t z  v e i n  In t h e  

Cambrian P r o s p e c t  Xounta in  Q u a r t z i t e  o u t c r o p s  on t h e  aoondock c l a i m .  The 

v e i n  i s  i n  a prominent q u a r t z i t e  o u t c r o p  t h a t  o c c u p i e s  t h e  bottom of t h e  

major canyon. The v e i n  is  s e v e r a l  f e e t  s o u t h  of t h e  d i s c o v e r y  monument on 

t h e  Boondock Lode C l a i m .  



A l i t t l e  more than  t h r e e  m i l e s  nor thwes t  of t h e  Groom Mine i s  t h e  

' l oca t ion  of t h e  Hanus p r o s p e c t  a l s o  known a s  t h e  Kahama Mine o r  Kahama 

Claim Group. Th i s  p r o p e r t y  h a s  a  h i s t o r y  of  minor go ld  p r o d u c t i o n  bu t  no 

s u p p o r t i n g  records  of t h i s  p r o d u c t i o n  have been found. The m i n e r a l i z e d  

o u t c r o p p i n g s  of the  Kahama l o d e  can  be t r a c e d  on t h e  s u r f a c e  f o r  about  one 

h a l f  m i l e  t o  t h e  n o r t h  of  t h e  main workings,  t e r m i n a t i n g  I n  t h e  g e n e r a l  

v i c i n i t y  of p r o s p e c t s  known t o  have been a c t i v e  i n  t h e  1870 ' s .  It i s  f e l t  

t h a t  t h e  Kahama a r e a  must have been p rospec ted  a t  t h i s  e a r l y  d a t e  a l t h o u g h  

t h e  p e r i o d  of  g r e a t e s t  a c t i v i t y  d a t e s  from t h e  l a t e  1920 ' s  t o  t h e  e a r l y  

1 9 3 0 ' s .  Most of t h e  1920's-1930's  mining a t  t h e  Kahama Mine was done by 

C h a r l e s  P. Hanus who now o c c u p i e s  a n  unmarked g r a v e  l o c a t e d  about  L O O  

y a r d s  west  of  t h e  o l d  c a b i n  n e a r  t h e  mouth of t h e  canyon. 

I n  1933, H r .  Hanus extended t h e  n o r t h e a s t  boundary of t h e  p r e s e n t  

p r o p e r t i e s  by l o c a t i n g  t h e  Chicago,  Wisconsin,  and I l l i n o i s  c l a i m s  which 

covered m i n e r a l i z a t i o n  c ropp ing  o u t  i n  t h e  d r a i n a g e  t o  t h e  n o r t h .  The 

p r e s e n t  Rahama Claim Group c o v e r s  t h e  two i n c l i n e s ,  p r o s p e c t s ,  and open 

t r e n c h e s  i n  t h e  s o u t h e r n  d r a i n a g e .  The workings  can be t r a c e d  a l o n g  a  N-E 

t r e n d i n g  q u a r t z  v e i n  i n  t h e  P r o s p e c t  Hountain Q u a r t z i t e  f o r  about  1 /2  

mi le .  Exposures of  t h e  v e i n  r a r e l y  exceed 12"  and probably  a v e r a g e s  Less 

than  L O  i n c h e s  a long  i t s  e n t i r e  s t r i k e  l e n g t h .  The s o u t h e r n  i n c l i n e  was 

r e p o r t e d  t o  be s i x t y  f e e t  deep (Humphrey, 1945) .  Humphrey a l s o  r e p o r t e d  a  

go ld  a s s a y  of  1.08 o z f t o n  from a  small o r e  dump. 

The t h r e e  a d i t s  and p r o s p e c t s  i n  t h e  d r a i n a g e  t o  t h e  n o r t h  covered by 

t h e  Chicago,  I l l i n o i s ,  and Wisconsin  c l a i m s  appear  a l o n g  a  p a r a l l e l  v e i n  

sys tem t h a t  is s e v e r a l  hundred f e e t  t o  t h e  west  of  t h e  main iahama vein .  

The w e s t e r n  v e i n  is commonly a s s o c i a t e d  wi th  s h e a r s  w i t h i n  a  s h a l e  member 

of  t h e  P r o s p e c t  Mountain Q u a r t z i t e .  The go ld  c o n t e n t  of t h e  v e i n  is  



s i m i l a r  t o  t h a t  of the  main Kahama v e i n  bu t  t h e  b a s e  m e t a l  c o n t e n t  i s  much 

h i g h e r ,  t h e  v e i n  is t h i c k e r  and i s  more b r e c c i a t e d .  

A t h i r d  a r e a  of  m i n e r a l i z a t i o n  l o c a t e d  i n  t h e  q u a r t z i t e  o u t c r o p  a long 

t h e  west  s i d e  of t h e  range is  c e n t e r e d  a long  a  NE t r e n d i n g  r i d g e  w i t h  

p a r a l l e l  q u a r t z  v e i n s  abou t  one m i l e  southwest  o f  C a t t l e  S p r i n g .  These 

workings  and the  workings t o  t h e  nor thwes t  o f  C a t t l e  S p r i n g  may v e r y  w e l l  

be p a r t  of t h e  mining a c t i v i t y  r e p o r t e d  by t h e  S t a t e  M i n e r a l o g i s t  i n  1870 

(White ,  1871) .  The a r e a  was a l s o  a c t i v e  i n  t h e  1 9 2 0 ' s  and 1930 ' s .  I t  i s  

p o s s i b l e  t h a t  t h i s  m i n e r a l i z a t i o n  i s  a  n o r t h e r n  e x t e n s i o n  of  t h e  Kahama 

v e i n  system. About 200 f e e t  below and e a s t  o f  t h e  r i d g e  is a n  i n c l t n e  t h a t  

i s  f looded  t o  w i t h i n  25 f e e t  of  t h e  s u r f a c e .  The i n c l i n e  w a s  sunk on a  2-3 

0 f o o t  eas t -wes t  bea r ing  q u a r t z  v e i n  t h a t  d i p s  7 5  t o  t h e  n o r t h .  The s i z e  of 

t h e  dump s u g g e s t s  a  p o s s i b l e  2-3 hundred f e e t  o f  underground workings.  

Quar tz  v e i n  m a t e r i a l  on t h e  dumps c o n t a i n s  v i s i b l e  t e t r a h e d r i t e .  F i v e  

p r o s p e c t s  and a  sha l low a d i t  e x p l o r e  q u a r t z  v e i n s  w i t h  v i s i b l e  s i l v e r  

m i n e r a l i z a t i o n  a l o n g  t h e  c r e s t  o f  t h e  NE r i d g e  and i n t o  t h e  canyon t o  the  

sou thwes t .  

About 200 f e e t  below t h e  NE r i d g e  a n  a d i t  was d r i v e n  t o  t h e  s o u t h e a s t  

f o r  270 f e e t  i n  o r d e r  t o  c r o s s c u t  t h e  v e i n s  t h a t  o u t c r o p  a l o n g  t h e  c r e s t  

of  t h e  r i d g e .  A t  t h e  end o f  t h e  a d i t  i s  a  50-60 f o o t  d r i f t  a long  a  narrow 

v e i n  w i t h  m i n e r a l i z a t i o n  similar t o  t h a t  s e e n  on t h e  t o p  of t h e  r i d g e .  

One of  t h e  workings on t h e  r i d g e  is a  s h a l l o w  a d i t  from which a tram 

was o p e r a t e d  t o  lower o r e  t o  t h e  l e v e l  of  t h e  a d i t  where i t  cou ld  be moved 

by t r u c k .  The h o s t ,  wire-drum and p o l e s  a r e  s t i l l  i n t a c t ,  b u t  a re  

s c a t t e r e d  a l o n g  t h e  s c r e e  s l o p e  below t h e  mine workings.  



Stream d r a i n a g e s  i n  t h e  v i c i n i t y  of  t h e  Hanus p r o p e r t y  and t h e  maia 

d r a i n a g e  west of C a t t l e  S p r i n g ,  a s  w e l l  a s  t h e  major  s t r e a m  c o u r s e s  west  

of Naquinta  o r  La Quinta  s p r i n g  were a l l  worked f o r  g o l d  gs ing  d ry  

washers .  The b e s t  a r e a s  were a p p a r e n t l y  t h e  narrow passages  w i t h i n  t h e  

q u a r t z i t e .  No record  of  t h e  p r o d u c t i o n  w a s  Eound. There  is  a l s o  a s t r o n g  

l i k e l i h o o d  t h a t  lode  gold  mining was be ing  conducted upst ream from t h e  

p l a c e r s ,  west of Naquinta S p r i n g .  T h i s  l o c a l i t y  i s  s t e e p  and h e a v i l y  

wooded and,  w h i l e  no mine workings i n  t h e  a r e a  were  l o c a t e d  dur ing  t h e  

f i e l d  a c t i v i t i e s ,  workings cou ld  e a s i l y  have been over looked .  

The Gold But te  c l a ims  s t a k e d  i n  1933 cover  a f o u r t h  a r e a  of 

m i n e r a l i z a t i o n  l o c a t e d  abou t  1-112 m i l e s  west  of C a t t l e  Spr ing .  These 

workings ,  which do not a p p e a r  on e x i s t i n g  maps, c o n s i s t  of s e v e r a l  

p r o s p e c t s  on q u a r t z  v e i n s  up t o  s e v e r a l  Feet  t h i c k .  The main ve in  is  i n  a 

s h e a r  t h a t  can  be t r a c e d  f o r  s e v e r a l  hundred f e e t  a l o n g  s t r i k e .  Near t h e  

e a s t e r n  end of  the  s h e a r  i s  a knob of  p a r t l y  cemented,  s i l i c i f i e d  Eau l t  

b r e c c i a  c o n t a i n i n g  mass ive  m a g n e t i t e  and h e m a t i t e .  

The s i t e  of the  o l d  Jumbo q u a r t z  and P l a c e r  c l a i m s  ( s t a k e d  i n  1933) 

i s  abou t  1-1/2 m i l e s  nor thwes t  of  C a t t l e  S p r i n g  and abou t  l / 2  m i l e  west  of 

Black B u t t e  ( t h e  b a s a l t  p lug west  of t h e  road  by C a t t l e  S p r i n g ) .  These 

workings c o n s i s t  of a 40-50 f o o t  deep s h a f t  sunk n e a r  a s h a l e  q u a r t z i t e  

c o n t a c t  on t h e  west s i d e  of  t h e  h i g h e s t  r i d g e .  There  i s  no road t o  t h e  

p r o s p e c t  nor a r e  t h e  workings on any map. The workings a r e  s t i l l  open,  

having been sunk, i n  p a r t ,  on a very  h a r d ,  b r e c c i a t e d  q u a r t z  ve in .  The 

m a t r i x  o f  t h e  b r e c c i a  is  s u l f i d e  r i c h  and c o n t a i n s  minor g o l d - s i l v e r  

va lues .  



Along t h e  nor thwest  margin  of t h e  wi thdrawal  a r e a ,  bu t  s t i l l  i n  t h e  

o u t c r o p  a r e a  of P rospec t  Mountain Q u a r t z i t e ,  a r e  a  s c a t t e r i n g  of 

u n i d e n t i f i e d  and unmapped s h a f t s ,  a d i t s  and p r o s p e c t s  t h a t  a r e  probably  

r e l a t e d  t o  t h e  m i n e r a l i z a t i o n  i n  t h e  Don Dale  d i s t r i c t  t o  t h e  n o r t h .  T h i s  

nor thernmost  p o r t i o n  of t h e  exposed q u a r t z i t e  h a s  been i n t r u d e d  by 

T e r t i a r y  g r a n i t e s .  S i x  of  t h e  workings w i t h i n  t h e  q u a r t z i t e  f o l l o w  a  NE 

t r e n d i n g  q u a r t z  v e i n  system and most of t h e  v e i n s  f o l l o w  s h e a r  zones of 

b r e c c i a t e d  s i l i c a  sometimes p a r t l y  f i l l e d  w i t h  s t e e l  g r e y ,  i r o n - r i c h  base  

m e t a l s  c o n t a i n i n g  minor g o l d - s i l v e r  m i n e r a l i z a t i o n  and some molybdeni te .  

Xost of  t h e s e  workings a r e  o l d  and a r e  wi thou t  a c c e s s i b l e  roads .  They a r e  

n o t  shown on any of t h e  e x i s t i n g  maps of t h e  a r e a .  There  i s  a  s t r o n g  

p o s s i b i l i t y  t h a t  t h e s e  i s o l a t e d  workings may have been r e l a t e d  t o  t h e  1883 

S t e r l l i n g  m i l l s i t e .  The S t e r l l i n g  lode  c l a i m  i t s e l f  is i n  t h e  s o u t h e r n  Tern 

P i u t e  d i s t r i c t  many m i l e s  t o  t h e  n o r t h .  

The s i x  BW c l a i m s ,  l o c a t e d  i n  ~ 2 1 , ~ 5 ~ , ~ 5 5 1 / 2 ~ ,  a r e  i n  t h e  g e n e r a l  

a r e a  d e s c r i b e d  on t h e  m i n e r a l  r e s o u r c e s  map f o r  L i n c o l n  County, B u l l .  73 

by Tschanz and Pampeyan ( 1 9 7 0 ) ,  a s  t h e  l o c a t i o n  o f  a  g o l d  p r o s p e c t .  The 

p r e s e n t  BW group c o v e r s  a n  a r e a  of dominate ly  l i m e s t o n e  o u t c r o p s  which 

c o n t a i n  minor j a s p e r o i d  and gossan- l ike  m i n e r a l i z a t i o n  a long  bedding 

planes:  The p r o s p e c t  noted by Tschanz and Pampeyan was not  d e f i n i t e l y  

i d e n t i f i e d  i n  t h e  f i e l d  bu t  i t  could  be one of two ve ry  o l d  p r o s p e c t s  

found i n  t h e  s o u t h e a s t e r n  c o r n e r  of  t h e  BW c l a i m s .  

GEOCHEMICAL SURVEY: 

A s  p a r t  of t h e  m i n e r a l  i n v e s t i g a t i o n  of t h e  Groom Hountain wi thdrawal  

a r e a ,  geochemical  s u r v e y s  were conducted of bo th  s t r e a m  sediments  



collected Erom active drainage systems originating within the area and of 

rock samples collected Erom mines and prospects within and along the 

margins of the land withdrawal. 

Stream-sediment samples were collected from 4 or 5 different places 

along the active portion of the stream courses and, at each site, and 

seived to minus-80-mesh. Approximately 100 grams of sample were retrieved 

from each of 135 separate sites. A second sample was collected at each 

site from the same stream course and consisted of 10-15 lbs of 

minus-16-mesh sediment. This second sample was concentrated, at the site, 

to approximately 5 lbs using a dry washer and then transported to a source 

of water where it was ultimately concentrated by panning to 100 grams. 

Rock samples were channeled from veins in mines, selected from dumps 

and prospects, and chipped from outcrops. In general, rock samples 

represent the best mineralization found at each sample site. They were 

taken to investigate geochemical relationships, not to provide information 

on ore grade. 

All of the samples were transported to Alamo, Nevada where they were 

analyzed in a portable laboratory by a team from the branch of Exploration 

Geochemistry of the United States Geological Survey. Analysis of 31 

individual elements was accomplished using a semiquantitative 

spectrographic technique which was supplemented by atomic adsorbtion 

analysis when needed. The atomic adsorbtion technique provides better 

detection limits for some elements. 

Sample site locations were plotted on separate maps for both 

sediments and rocks (Figures 9 and 10). These base maps were then used to 
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p r e p a r e  a  s e r i e s  o f  geochemical  maps showing c o n c e n t r a t i o n s  of i n d i v i d u a l  

e lements  (F igures  11 through 30) .  

Geochemical anomal ies  f o r  t h e  v a r i o u s  e lements  were e s t a b l i s h e d  us ing  

c r i t e r i a  t h a t  inc luded  s i g n i f i c a n t  c o n c e n t r a t i o n s  of a g iven  element t h a t  

exceeded background and t h e  d e t e c t i o n  l i m i t  of t h e  a n a l y s i s .  However, 

g e o l o g i c  r e l a t i o n s h i p s ,  s t r u c t u r e s ,  l i t h o l o g i e s ,  and geomorphology were 

t a k e n  i n t o  c o n s i d e r a t i o n .  A s t a t i s t i c a l  e v a l u a t i o n  of t h e  geochemical  

d a t a  i s  presen ted  a t  t h e  end of t h i s  s e c t i o n .  For  v i s u a l  i n s p e c t i o n  

and t o  observe  s p a t i a l  and geochemical  r e l a t i o n s h i p s  t h e r e  a r e  s e p a r a t e  

f i g u r e s  t o  show l o c a t i o n s  f o r  each of 10 e lements ;  g o l d ,  s i l v e r ,  l e a d ,  

mercury,  antimony, copper ,  z i n c ,  a r s e n i c ,  molybdenum, and barium. 

The sampling d e t e c t e d  v e r y  h i g h  l e v e l s  of mercury throughout t h e  

Groom Range i n  both panned c o n c e n t r a t e s  and rock  samples.  Zlercury was 

d e t e c t e d  i n  92 of 135 panned c o n c e n t r a t e  samples and i n  59 of 60 rock 

samples c o l l e c t e d .  Cinnabar (HgS) was v i s u a l l y  i d e n t i f i e d  d u r i n g  l a b  

examina t ions  i n  27 of t h e  panned c o n c e n t r a t e  samples .  Xercury has  Seen 

produced from one c i n n a b a r  occur rence  i n  v o l c a n i c  rocks  on t h e  n o r t h e a s t  

s i d e  of t h e  Groom Range (Andies  Mine, o u t s i d e  o f  t h e  withdrawal a rea)  but 

it has  n o t  been r e p o r t e d  t o  b e  p r e s e n t  w i t h i n  t h e  Groom Range. S i m i l a r  

r e s u l t s  with r e s p e c t  t o  mercury have been found d u r i n g  sampling by a 

a i n i n g  company c u r r e n t l y  d r i l l i n g  j u s t  t o  t h e  n o r t h  of t h e  withdrawal a r e a  

i n  t h e  Don Dale d i s t r i c t .  

I n  a d d i t i o n  t o  mercury, barium was a l s o  found t o  be p r e s e n t  i n  

anomalous amounts i n  panned c o n c e n t r a t e s  samples c o l l e c t e d  from d r a i n a g e s  

a l o n g  t h e  southwest ,  nor thwes t ,  n o r t h e a s t  and e a s t  s i d e s  of the  a r e a .  

D i s t r i b u t i o n  of h igh barium v a l u e s  i n  g e n e r a l  f o l l o w s  t h a t  of mercury and 
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t h e  two e lements  may be a s s o c i a t e d  w i t h  t h e  v o l c a n i c  a c t i v i t y  of  t h e  Ra1.d 

Mountain Caldera .  

Values  ob ta ined  Erom panned c o n c e n t r a t e s  t a k e n  from t h e  Rock Spr ings  

d r a i n a g e  on t h e  e a s t s i d e  o f  t h e  Groom Range had anomalous antimony, 

mercury and l e a d  w i t h  minor v a l u e s  of  s i l v e r  and z i n c .  St reams i n  t h i s  

p a r t  of  t h e  Range a r e  d r a i n i n g  t h e  s o u t h e r n  p o r t i o n  of  t h e  Bald Mountain 

c a l d e r a  bu t  t h e  p r e c i s e  l o c a t i o n  of  t h e  m i n e r a l i z a t i o n  was n o t  l o c a t e d  and 

no mine workings a r e  known i n  t h i s  a r e a .  

High c o n c e n t r a t i o n s  of  l e a d ,  mercury,  copper ,  and barium a l o n g  wi th  

l e s s o r  amounts of z i n c ,  s i l v e r ,  and antimony were d e t e c t e d  i n  s t r e a m  

sed iments  s o u t h  of t h e  Groom Mine workings .  Bob Sheahan ( o r a l  

communications) r e p o r t e d  l a r g e  p i e c e s  of  l e a d  f l o a t ,  up t o  s e v e r a l  inches  

i n  d i a m e t e r ,  i n  s t r eam c o u r s e s  as f a r  s o u t h  a s  Groom Lake. S i m i l a r  p i e c e s  

were Eound dur ing  t h e  i n v e s t i g a t i o n s  a lmos t  a  m i l e  s o u t h  of  t h e  Black 

Meta l  Mine (Lane S h a f t ) .  T h i s  same a r e a  i s  a  l o g i c a l  e x p l o r a t i o n  t a r g e t  

f o r  a  p o s s i b l e  s o u t h e r n  e x t e n s i o n  o f  t h e  Groom Mine g raben  s t r u c t u r e  a n d  

a s s o c i a t e d  m i n e r a l i z a t i o n  t h a t  might be  p r e s e n t  b u t  i s  now b u r i e d  beneath  

t h e  pediment s u r f  ace .  

Quar tz  v e i n  systems i n  q u a r t z i t e  and s h a l e  members of t h e  P r o s p e c t  

Mountain Q u a r t z i t e  extend from t h e  Kahama Mine a l l  t h e  way n o r t h  t o  t h e  

Don Dale  d i s t r i c t .  These v e i n s  g e n e r a l l y  t r e n d  t o  t h e  KE and d i p  s t e e p l y  

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

s h a l e  a r e  commonly a long  s h e a r  zones ,  many of which show movement s i n c e  

d e p o s i t i o n .  Sometimes t h e  v e i n s  a r e  hydro the rmal ly  a l t e r e d ,  b r e c c i a t e d ,  

f looded  wi th  s i l i c a  and c o n t a i n  s t e e l - g r a y ,  i r o n - r i c h  base  m e t a l s  wi th  

minor g o l d  and s i l v e r .  On o t h e r  o c c a s i o n s ,  t h e  v e i n s  c o n s i s t  of whi te  b u l l  



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

base  m e t a l s ,  s i l v e r ,  and minor g o l d .  

Samples taken Erom t h e  main v e i n  a t  t h e  Kahama Mine showed a  F a i r l y  

even d i s t r i b u t i o n  of g o l d  a t  low c o n c e n t r a t i o n s  i n  a whi te  q u a r t z  w i t h  

p r a c t i c a l l y  no base  m e t a l s .  The v e i n  is narrow and  sometimes b r e c c i a t e d  

b u t  shows v e r y  l i t t l e  i r o n  s t a i n i n g .  None o f  the g o l d  a s s a y s  on samples 

c o l l e c t e d  Erom t h e  main v e i n  were a s  h i g h  as t h e  1.08 o z / t o n  gold  r e p o r t e d  

by Humphrey (1945) .  A second  p a r a l l e l  v e i n  f u r t h e r  t o  t h e  west was t r a c e d  

t o  t h e  n o r t h e a s t  where i t  c r o s s e s  t h e  r i d g e  and p a s s e s  through t h e  o l d  

Chicago,  I l l i n o i s  and Wisconsin  c l a i m  group. T h i s  v e i n  is  b r e c c i a t e d ,  

s i l i c a - r i c h  and c o n t a i n s  g r a y  f ine -g ra ined  s u l f i d e s  o f  i r o n ,  copper ,  l e a d ,  

and antimony wi th  minor g o l d  and s i l v e r .  

A sample from t h e  s m a l l  v e i n  on t h e  Boondock Lode c l a i m ,  west  of  

Groom, r e p o r t e d  .02 ppm g o l d  w i t h  low a r s e n i c  and minor antimony v a l u e s .  

Panned c o n c e n t r a t e s  Erom f o u r  d r a i n a g e s  a s s o c i a t e d  w i t h  t h e s e  c l a i m s  were 

anomalous i n  mercury and barium w i t h  minor copper  and l e a d  v a l u e s .  

N i n e r a l i z a t i o n  n o r t h  o f  t h e  main Groom Mine is  l i m i t e d  t o  b a r r e n  

q u a r t z  v e i n s  t h a t  c r o p  o u t  a l o n g  t h e  main nor th - sou th  s t r u c t u r e .  These 

v e i n s  sometimes show s t r o n g  b r e c c i a t i o n .  One p r o s p e c t ,  a t  sample s i t e  

3007, had minor copper  m i n e r a l i z a t i o n  c o n s i s t i n g  of  b o t h  ox ide  and s u l f i d e  

m i n e r a l s .  E x p l o r a t i o n  i n  t h i s  a r e a  h a s  been r e s t r i c t e d  t o  minor p r o s p e c t s  

and h a s  been a p p a r e n t l y  u n s u c c e s s f u l .  

The a r e a  southwest  and nor thwes t  of  C a t t l e  S p r i n g  has  been h e a v i l y  

p rospec ted  by a d i t s ,  s h a f t s  and t r e n c h e s  which e x p l o r e  nor th - t r end ing  

q u a r t z  v e i n s  t h a t  d i p  s t e e p l y  and a r e  hos ted  i n  q u a r t z i t e .  Near ly  a l l  t h e  

v e i n s  a r e  narrow, o n l y  two were found which exceed a  f o o t  o r  more i n  

t h i c k n e s s .  The v e i n s  commonly have manganese c o a t i n g s  a long  f r a c t u r e s  and 



c o n t a i n  v i s i b l e  t e t r a h e d r i t e  and o t h e r  s u l f i d e s .  The samples t aken  from 

t h e s e  v e i n s  were anomalous i n  copper ,  l e a d ,  mercury,  s i l v e r ,  and antimony 

w i t h  l e s s o r  amounts of  g o l d .  

Samples from t h e  o l d  workings  e a s t  of t h e  S t e r l l i n g  m i l l s i t e  were 

from i r o n - r i c h  q u a r t z  v e i n s  t h a t  were commonly b r e c c i a t e d  and sometimes 

f looded  w i t h  s i l i c a .  B e s i d e s  be ing  ex t remely  h a r d ,  t h e  v e i n s  were 

o c c a s i o n a l l y  mass ive ,  d i s p l a y e d  i r r e g u l a r  d i p s  and s t r i k e s ,  and a r e  hos ted  

i n  a  h i g h l y  a l t e r e d ,  i r o n - s t a i n e d  q u a r t z i t e .  The sample v a l u e s  from t h e s e  

v e i n s  were not  uniform b u t  many were anomalous i n  l e a d ,  antimony, barium 

w i t h  minor copper ,  a r s e n i c ,  and z i n c .  S e v e r a l  samples  were h igh  i n  

molybdenum and s i l v e r  and most  had d e t e c t a b l e  g o l d .  

S a m ~ l i n g  of t h e  g o s s a n s  and j a s p e r o i d s  i n  t h e  l i m e s t o n e s  i n  t h e  

a r e a  covered by t h e  s i x  BW Claim Group showed no a p p a r e n t  go ld  o r  s i l v e r  

t o  he  p r e s e n t  but  samples were anomalous i n  mercury,  a r s e n i c  and z i n c .  

Gold was r e p o r t e d  t o  have been p rospec ted  i n  t h e  a r e a  b u t  the  mode o f  I t s  

o c c u r r e n c e  was not  d e s c r i b e d .  

A microprobe examina t ion  of samples 3040 and 3042 from t h e  Groom 

Mine, sample 3006 from t h e  Black Metal  Mine (Lane s h a f t ) ,  and sample 3015 

from t h e  mine workings sou thwes t  of  Cattle S p r i n g ,  was under taken t o  

b e t t e r  unders tand  t h e  minera logy  of  o r e  d e p o s i t s  w i t h i n  t h e  d i s t r i c t .  

Sample 3040 is  a f i s t  s i z e  p i e c e  of replacement  o r e  t h a t  came from a  

s t o c k p i l e  nea r  t h e  main a d i t  above t h e  Groom m i l l s i t e .  I t  is domLnately 

mass ive ,  s t e e l  g r a y ,  f i n e - g r a i n e d  g a l e n a  w i t h  no o t h e r  v i s i b l e  m i n e r a l s .  

Geochemical  a n a l y s i s  of  t h e  sample r e p o r t e d  o v e r  20,000 pprn l e a d ,  5,000 

pprn antimony, 3,000 pprn c o p p e r ,  1 ,500 pprn z i n c ,  500 pprn s i l v e r ,  300 ppm 

a r s e n i c ,  and 79 pprn mercury w i t h  -05 pprn go ld .  The microprobe showed t h i s  

sample t o  be about 25 p e r c e n t  g a l e n a  (PbS) w i t h  t e t r a h e d r i t e  (CuSbS) 



commonly contained within the matrix of the galena. Approximately 20 

grains of galena and tetrahedrite were scanned within the sample and none 

were found to contain silver. Silver, when observed, was always present in 

the form of argentite (AgS) and commonly occurred in a matrix of quartz or 

calcite (see Figures 31, 32). Sample 3042 was a chunk of replacement ore 

collected from the dump at the Tripod shaft. It contained visible galena, 

sphalerite and cerrusite (PbCO ). The sample assayed about 4 percent lead 
3 

and 31 percent zinc with 1,050 pprn mercury, 700 pprn copper, 500 pprn 

cadmium, 300 ppm antimony, LOO pprn silver, and .15 pprn gold. The real 

surprise in this sample was the mercury--it somehow completely avoided 

detection on the microprobe. The probe scanning revealed sphalerite (ZnS) 

and galena (PbS) with minor argentite (AgS) and Tetrahedrite (CuSbS), but 

with no trace of mercury or mercury minerals(?). 

Sample 3006, a piece of brecciated replacement ore with veinlets of 

white calcite in a dull gray matrix, contained metallic streaks of galena, 

sphalerite and clots of chalcopyrite (CuFeS2). Similar pieces of the same 

sample material had slickensides and all of the samples had dull dusty 

coatings of argillitized fault gouge. The sample came from the ore-bin at 

the Black Metal Mine above the Lane Shaft. The sample assayed about 39 

percent zinc, 4 percent lead and had 744 pprn mercury, 5,000 pprn antimony, 

2,000 ppm copper, above 500 pprn cadmium, 300 pprn silver. Gold was not 

detected at the lower detection limit of .05 ppm. The probe scans revealed 

a high percentage of sphalerite, galena and calcite with lessor amounts of 

argentite, tetrahedrite, pyrite and chalcopyrite (see Figures 33, 34). 

Sample 3015, collected from one of the quartz veins near the shaft 

southwest of Cattle Springs, consisted of a manganese-stained white quartz 



Figure 31 Sample 3040 
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with visible tetrahedrite, other, unidentified, sulfides and minor oxides 

of copper. The sample assayed 20,000 pprn lead, 2,000 pprn antimony, 700 ppm 

silver, 500 pprn copper, 300 pprn arsenic, 92 pprn mercury, and .15 pprn gold. 

Probe work on this sample showed a scattering of argentite and galena to 

be present in a matrix of copper oxides. Quartz dominated the mineral 

assemblage (see Figures 35, 36). 

The inability to find and identify the mineral or minerals associated 

with mercury in the vein systems was a major disappointment of the 

microprobe studies. 

Rock sample geochemistry indicates that mineralization in the 

district varies from the Groom Mine north to the prospects in the Don Dale 

district. The metal association in the area of the Groom Mine is lead, 

antimony, arsenic, copper, zinc, silver with anomalous mercury. Zinc 

concentrations are lower than expected from all the samples taken but are 

clearly higher in the southern portion of the range. Nolybdenum was found 

to be present in only one sample collected from the Groom Nine. Nolybdenum 

values, however, increase to the north and the greatest concentrations 

occur in the vicinity of the granitic fntrusives on the north end of the 

range. Barium was detected in anomalous amounts in only three of the rock 

samples collected from the project area, reinforcing the concept that 

barium, along with mercury, may be late-stage mineralization related to 

the Bald Mountain caldera and not related to the lead-silver-antimony ores 

in the Groom district. 
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STATISTICAL EVALUATION OF GEOCHEMICAL RESULTS 

(by Keryl Fleming) 

Pears.on7s product-moment correlation coefficient was calculated for 

those observations where data for both elements was within detection 

limits. The correlation coefficient varies from +I, through 0, to -1 in 

value. These values signify the magnitude of the relationship between the 

elements and the sign indicates the direction of the relationship. The 

t-test is used to determine the statistical significance of each 

coefficient. As the number of data pairs increases, the correlation 

coefficient will be significant at progressively lower values. 

Examination of the coefficients between elements from the stream 

sediment sample analyses revealed several groups of correlated elements. 

The correlation matrix in Figure 37 provide a summary of the results for 

potential indicator elements. Coefficients significant at the 95% and 99% - 
confidence levels are designated in each matrix. Mercury! arsenic, 

antimony, copper, and lead are moderately to highly correlated. Zinc 

exhibits a moderate correlation with arsenic, antimony, and lead; nickel 

is moderately correlated with copper. 

- The frequency distribution for eich element is expected to follow a 

lognormal curve. Through the use of various statistical methods this 

distribution can be tested. Computed values for relative skewness and 

kurtosis indicate that the frequency distributions for each of these 

elements except zinc and nickel has a strong positive skew and the curves 

are leptokurtic (peaked), however, they are not lognormal. This may 

indicate the presence of anomalous values. Examination of the histosrams 

of the distributions revealed that the highest +5% - of the values for each 





element  could  be c o n s i d e r e d  anomalous. The 9 5 t h  p e r c e n t i l e  f o r  each 

e lement  i s :  Pb-52 ppm, Cu-18 ppm, Hg-.12 ppm, As-13 ppm, SS-4 ppm. 

The f requency  d i s t r i b u t i o n  f o r  z i n c  shows o n l y  a s l i g h t  p o s i t i v e  skew and 

is s i m i l a r  in o t h e r  r e s p e c t s  t o  t h e s e  e lements .  The 9 5 t h  p e r c e n t i l e  f o r  

z i n c  i s  190 ppm. Nicke l  v a l u e s  a r e  lognormal ly  d i s t r i b u t e d .  The p resence  

of  t h e s e  anomalous v a l u e s  does  n o t  imply a  s p a t i a l  r e l a t i o n s h i p .  

The pe rcen tage  v a l u e s  f o r  magnesium and c a l c i u m  a r e  a l s o  

s i g n i f i c a n t l y  c o r r e l a t e d .  The d i s t r i b u t i o n  of e a c h  e lement  i s  bimodal 

about  t h e  mean ( t h e  c u r v e  of t h e  f requency d i s t r i b u t i o n  peaks above and 

below t h e  mean v a l u e ) .  T h i s  may r e f l e c t  t h e  two major  rock types  i n  t h e  

a r e a .  The f requency d i s t r i b u t i o n s  f o r  t h e s e  v a l u e s  i n  t h e  rock samples 

s u p p o r t  t h i s  conc lus ion .  

I n  t h e  panned c o n c e n t r a t e s ,  pe rcen t  v a l u e s  f o r  i r o n ,  n i c k e l ,  l e a d ,  

and copper  a r e  moderate ly  c o r r e l a t e d  ( F i g u r e  38).  The antimony, a r s e n i c ,  

and z i n c  va lues  a r e  p redomina te ly  below d e t e c t i o n  l i m i t s .  The f requency 

d i s t r i b u t i o n  f o r  each o f  t h e s e  e lements  shows a s t r o n g  p o s i t i v e  skew and 

l e p t o k u r t i c  cu rve  shape,  however, they  a r e  n o t  lognormal .  Examination of 

t h e  h i s tograms  of t h e  d i s t r i b u t i o n s  s u g g e s t  t h e  h i g h e s t  5% of the  v a l u e s  

f o r  Fe% and n i c k e l  and t h e  t o p  10% of  copper and l e a d  v a l u e s  could be 

c o n s i d e r e d  anomalous. 

9 5 t h  p e r c e n t i l e :  Fez-1.5% 

N i  -18 ppm 

9 0 t h  p e r c e n t i l e :  Pb -160 ppm 

Cu -29 ppm 

The f requency d i s t r i b u t i o n  f o r  mercury i n  t h e  panned c o n c e n t r a t e  

samples s u g g e s t s  a p o s s i b l e  bimodal d i s t r i b u t i o n  a b o u t  t h e  mean. A s l i g h t  

p o s i t i v e  skew i n  t h e  d i s t r i b u t i o n  may be i n d i c a t i v e  o f  background v a l u e s .  
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Frequency of  va lues  above t h e  mean peak s l i g h t l y  and f a l l  o f f  g r a d u a l l y ,  

w i t h  26% of t h e  samples  above t h e  d e t e c t i o n  l i m i t .  T h i s  could  imply a n  

enr ichment  of  mercury throughout  t h e  a r e a .  

Barium v a l u e s  i n  s t r e a m  sediment  samples  a r e  lognormal ly  d i s t r i b u t e d ,  

however, i n  panned c o n c e n t r a t e s  t h e  f requency  d i s t r i b u t i o n  e x h i b i t s  a 

bimodal p a t t e r n  abou t  t h e  mean w i t h  a s l i g h t  p o s i t i v e  skew. T h i s  p a t t e r n  

is similar t o  t h e  mercury d i s t r i b u t i o n  y e t  t h e  two e lements  a r e  n o t  

s i g n i f i c a n t l y  c o r r e l a t e d .  The h i s t o g r a m  e x h i b i t s  a  grouping of background 

d a t a  below t h e  mean. The d i s t r i b u t i o n  of  h i g h  v a l u e s  above t h e  mean may 

s i g n i f y  b a r i t e  enrichment of  t h e  a r e a .  

XINERAL DEPOSIT TYPES, MINERAL POTENTIAL 

H i s t o r i c a l l y ,  t h r e e  t y p e s  of m i n e r a l  o c c u r r e n c e s  have been p rospec ted  

and mined i n  t h e  Groom Range a r e a .  Narrow g o l d  and s i l v e r  b e a r i n g  q u a r t z  

v e i n s  were worked i n  s e v e r a l  l o c a t i o n s  a l o n g  t h e  west  s i d e  of  t h e  range ,  

t h e  Groom Nine l e a d - s i l v e r - z i n c  d e p o s i t s  provided t h e  bu lk  of m i n e r a l  

p roduc t ion  from t h e  d i s t r i c t ,  and minor amounts o f  go ld  may have been 

recovered from small p l a c e r  d e p o s i t s  i n  canyons n o r t h  of  t h e  Groom Mine. 

I n  a d d i t i o n  t o  t h e s e  d e p o s i t s ,  e x p l o r a t i o n  i s  now underway n o r t h  of t h e  

range ,  o u t s i d e  of t h e  proposed wi thdrawal ,  f o r  bulk-minable go ld  d e p o s i t s ,  

perhaps  similar t o  t h o s e  now b e i n g  mined a t  e i t h e r  Round Xounta in  i n  Nye 

County o r  a t  C a r l i n  i n  Eureka County. O f  t h e s e  f o u r  p a s t  and one p o t e n t i a l  

f u t u r e  d e p o s i t  t y p e s ,  o n l y  two a r e  f e l t  t o  ho ld  any p roduc t ion  

p o s s i b i l i t i e s  w i t h i n  t h e  Groom Range s t u d y  a r e a .  

The Groom Mine i t s e l f  may have p o t e n t i a l  f o r  producing l e a d ,  s i l v e ~ ,  

and p o s s i b l y  z i n c .  Favorab le  g e o l o g i c  c o n d i t i o n s ,  s i m i l a r  t o  t h o s e  known 



i n  t h e  main Groom d e p o s i t ,  e x i s t  bo th  n o r t h  and s o u t h  of t h e  o l d  mine. I t  

is  p o s s i b l e  t h a t  e x p l o r a t i o n  e f f o r t s  i n  t h e s e  a r e a s  cou ld  r e s u l t  i n  t h e  

d i s c o v e r y  of one o r  more o r e b o d i e s  of  s i m i l a r  s i z e  and g r a d e  t o  t h o s e  

mined i n  t h e  p a s t  a t  Groom. Mining of t h e s e  o r e b o d i e s  would be by 

h igh-cos t  underground methods and t h e i r  s u c c e s s  would be dependent  on 

s t a b l e  and f a i r l y  h igh  l e a d ,  s i l v e r ,  and z i n c  p r i c e s  ( s e e  appendix  A ) .  

P o t e n t i a l  a l s o  e x i s t s  f o r  very  s m a l l - s c a l e  e x p l o i t a t i o n  of  t h e  

s i l v s r - g o l d  v e i n s  found from t h e  Kahama Mine n o r t h  on t h e  west  s i d e  of  t h e  

range.  These  d e p o s i t s  a r e  narrow and c o n t a i n  s p o t t y  m i n e r a l i z a t i o n .  Work 

done a t  t h e  Kahama h a s  shown t h a t  a  s m a l l  tonnage of  o r e  running about  0.2 

o z / t o n  g o l d  may s t i l l  be p r e s e n t  t h e r e .  Other  p o c k e t s  o f  o r e  of  e q u i v a l e n t  

tonnage and g rade  cou ld  p o s s i b l y  be developed i n  v e i n s  t o  t h e  n o r t h .  

Xining o f  t h e s e  d e p o s i t s  would be c o s t l y ,  underground methods and s u c c e s s  

of  t h e  o p e r a t i o n s  would be dependent  on s t a b l e ,  f a i r l y  h i g h  g o l d  and 

s t l v e r  p r i c e s  ( s e e  appendix  A ) .  The g r a d e  of t h e s e  d e p o s i t s  would be 

expec ted  t o  be low, a b o u t  0.15 t o  0.3 o z / t o n  g o l d  and o n l y  a  few ounces of  

s i l v e r  p e r  ton ,  b u t  t h e  s u l f i d e  c o n t e n t  of  t h e  o r e  i s  low and i t  aay  be 

p o s s i b l e  t o  s u c c e s s f u l l y  heap-leach t h e  m a t e r i a l  f o r  low recovery c o s t s .  

The p o t e n t i a l  f o r  t h e  remain ing  two d e p o s i t  t y p e s ,  go ld  p l a c e r s  and 

bulk-minable  g o l d ,  i s  f e l t  t o  b e  low t o  n o n - e x i s t a n t .  The a r e a  covered by 

t h e  p l a c e r  ground i s  s m a l l  and t h u s  t h e r e  i s  no p o t e n t i a l  f o r  t h e  development 

of p l a c e r  go ld  r e s e r v e s .  While t h e r e  may b e  some undef ined  p o t e n t i a l  f o r  

bulk-minable  go ld  d e p o s i t s  n o r t h  of t h e  a r e a  i n  t h e  Don Dale  d i s t r i c t ,  t h e  

p o t e n t i a l  f o r  d i s c o v e r y  o f  t h i s  t y p e  of o c c u r r e n c e  w i t h i n  t h e  Groom a r e a  i s  

remote.  Some go ld  p r o s p e c t i n g  h a s  been done i n  t h e  BW c l a i m  a r e a  on t h e  

e a s t  s i d e  of t h e  range .  F i e l d  examina t ion  of t h i s  a r e a ,  coupled w i t h  poor 



geochemical  v a l u e s  from samples  t a k e n  t h e r e ,  g i v e s  r e a s o n  t o  r a t e  t h i s  a r e a  

v e r y  low f o r  d i scovery  p o t e n t i a l  f o r  bulk-minable g o l d .  
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APPENDIX PrMETAL ECONOMICS 

S i l v e r :  The major uses  of  s i l v e r  a r e  i n  pho tograph ic  f i l m ,  s t e r l i n g w a r e ,  

and i n c r e a s i n g l y  i n  e l e c t r i c a l  c o n t a c t s  and conduc to r s .  I t  i s  a l s o  wide ly  

used f o r  s t o r a g e  of  wea l th  i n  t h e  form of j e w e l r y ,  "co ins"  o r  b u l l i o n .  

L ike  g o l d  it is  commonly measured i n  t r o y  ounces ,  which weigh 31.1 g rand  

grams, twe lve  of which make one t r o y  pound. The Uni ted  S t a t e s  produces  

abou t  one- tenth  of world p r o d u c t i o n ,  w h i l e  i t  u s e s  more than  o n e - t h i r d  of  

world p roduc t ion .  About two- th i rds  of  a l l  s i l v e r  i s  produced a s  a  

by-product i n  t h e  mining o f  o t h e r  m e t a l s ,  s o  t h e  supp ly  cannot  r e a d i l y  

a d j u s t  t o  demand. I t  is a s t r a t e g i c  m e t a l .  Demand i s  expec ted  t o  i n c r e a s e  

i n  t h e  nex t  decades  because  of growing i n d u s t r i a l  use .  The a v e r a g e  p r i c e  

of s i l v e r  was $6.10 pe r  ounce f o r  J u l y  1985. 

Lead: The l a r g e s t  use  f o r  l e a d  is i n  e l e c t r i c a l  s t o r a g e  b a t t e r i e s ,  t h e  

second b e i n g  a  g a s o l i n e  a n t i k n o c k  a d d i t i v e .  It  h a s  many o t h e r  u s e s ,  

however, i n c l u d i n g  r a d i a t i o n  s h i e l d i n g ,  s o l d e r s ,  numerous chemica l  

a p p l i c a t i o n s ,  and i n  c o n s t r u c t i o n .  About f o u r  m i l l i o n  m e t r i c  t o n s  of  l e a d  

a r e  produced i n  t h e  world a n n u a l l y .  The Uni ted  S t a t e s  produces abou t  h a l f  

a  m i l l i o n  t o n s  p e r  y e a r ,  and r e c o v e r s  abou t  t h e  same amount from s c r a p  - 
much o f  i t  through t h e  r e c y c l i n g  o f  o l d  b a t t e r i e s .  It imports  abou t  

one-quar te r  of  a  m i l l i o n  t o n s .  Lead i s  c l a s s i f i e d  a s  a s t r a t e g i c  m i n e r a l .  

Demand i s  p r o j e c t e d  t o  i n c r e a s e  somewhat i n  t h e  next  coup le  of d e c a d e s ,  

b u t  env i ronmenta l  concerns  w i l l  l i m i t  t h e  i n c r e a s e .  The Uni ted  S t a t e s  h a s  

l a r g e  o r e  r e s e r v e s  t h a t  a r e  expec ted  t o  l a s t  w e l l  beyond t h e  end of  t h i s  



c e n t u r y  a t  c u r r e n t  p r o d u c t i o n  r a t e s  even wi thou t  major  new d i s c o v e r i e s .  

The J u l y  1985 p r i c e  was a b o u t  19  c e n t s  per  pound. 

Zinc:  The major u s e s  of z i n c  a r e  i n  g a l v a n i z i n g ,  b r a s s  and bronze 

p r o d u c t s ,  c a s t i n g s ,  r o l l e d  z i n c  and i n  pigments o r  o t h e r  chemica l s .  About 

s i x  m i l l i o n  m e t r i c  t o n s  a r e  produced a n n u a l l y ,  w i t h  t h e  Uni ted  S t a t e s  

producing somewhat l e s s  t h a n  a  q u a r t e r  of a  m i l l i o n  t o n s .  Domestic 

p r o d u c t i o n  h a s  dec reased  d r a m a t i c a l l y  over  t h e  p a s t  y e a r s ,  l a r g e l y  a s  t h e  

r e s u l t  of  c l o s i n g  down of  most z i n c  s m e l t e r s  because  of  env i ronmenta l  

problems. Imports  i n t o  t h e  Uni ted  S t a t e s  a r e  abou t  one m i l l i o n  t o n s  per  

y e a r ,  and z i n c  i s  l i s t e d  a s  a  s t r a t e g i c  and c r i t l c a l  m e t a l .  Both 

world-wide and domes t i c  consumption a r e  expec ted  t o  i n c r e a s e  a t  a  moderate 

r a t e  o v e r  t h e  next  twenty y e a r s .  The J u l y  1985 p r i c e  of z i n c  was abou t  41 

c e n t s  pe r  pound. 

Gold: The major use  of  g o l d  is f o r  s t o r i n g  wea l th .  It i s  no l o n g e r  used 

For co inage  because  of monetary problems,  b u t  many go ld  "co ins"  a r e  s t r u c k  

each  y e a r  f o r  sale s imply a s  known q u a n t i t i e s  of  g o l d  t h a t  t h e  buyer  can  

keep  o r  d i s p o s e  of  r e l a t i v e l y  e a s i l y .  The g r e a t e s t  o t h e r  u s e  o f  go ld  i s  i n  

j ewe l ry ,  a n o t h e r  form o f  s t o r e d  w e a l t h .  I n  r e c e n t  y e a r <  i n d u s t r i a l  

a p p l i c a t i o n s  have become i n c r e a s i n g l y  i m p o r t a n t ,  e s p e c i a l l y  a s  a conductor  

i n  e l e c t r o n i c  i n s t r u m e n t a t i o n .  I n  t h e  Uni ted  S t a t e s  and some o t h e r  

c o u n t r i e s  go ld  is  measured i n  t r o y  ounces  t h a t  weigh 31.3 grams - twelve 

of  which make one t r o y  pound. Annual world p r o d u c t i o n  is about  40 m i l l i o n  

ounces  p e r  y e a r ,  of which t h e  Uni ted  S t a t e s  produces  somewhat more than  

one m i l l i o n  ounces ,  l e s s  t h a n  one-four th  of i t s  consumption,  w h i l e  t h e  

Repub l ic  of South A f r i c a  i s  by f a r  t h e  l a r g e s t  producer  a t  more than  20 



m i l l i o n  ounces per  y e a r .  World p r o d u c t i o n  is e x p e c t e d  t o  i n c r e a s e  through 

t h e  1980 ' s .  For  many y e a r s  t h e  p r i c e  was f i x e d  by t h e  Uni ted  S t a t e s  a t  $35 

p e r  ounce,  b u t  a f t e r  d e r e g u l a t i o n  t h e  p r i c e  r o s e  t o  a h igh  of more than  

$800 p e r  ounce and then  dropped t o  t h e  neighborhood o f  $400 p e r  ounce. The 

J u l y  1985 p r i c e  was $335.00 p e r  ounce. 





Sample Description 

4157650 USM - _ _ _  -- N 061 0800 E 
Andies Mine t h e  >IDS Claims 
Don Dale Mining d i s t r i c t  

Quad Tempiute Mtn. 1 5 '  

Sec 4  5s  55 1 / 2  E 
T - R -- 

uTM.  4154630 0611720 E 
Near A p r i l  Foo l  S p r i n g  i n  

Highly  a l t e r e d  i r o n  s t a i n e d  v o l c a n i c  

b_rrecc_i:~ ! . E % s . ' ; L ~ ~ K _ ~ ~ ~ I _ _ c ~  
m i n e r a l i z a t i o n .  

High ly  a l t e r e d  v o l c a n i c  t u f f  l i m o n i t e  
s t a i n i n g .  .sample from o u t c r o p  nea r  

w e l l  i n  d r a i n a g e .  --- - 

Don Dale  Mining D i s t r i c t  I 
Quad Emigrant ValLey 30' 

~ e c  20 T 6s R 58- 
UTM 4140750 N -- 0614100 E 

NW of Rock S p r i n g  i n  

Groom Mining D i s t r i c t  

Quad Emigrant V a l l e y  3 0 '  
2 0  sec  - T 6 s  R 56E 

UTM 4140700 N 0613350 E 
NE o f  Rock S p r i n g  i n  t h e  
Groom Mining D i s t r i c t  

Quad Emigrant V a l l e y  30 '  

set. 26 T 6 s  R 56E 
UTM 4i3G310 -- N 06i8000 E 

Groom Mining D i s t r i c t  

Quad. Emigrant  V a l l e y  30 ' 
See: 21 T 7S R 55 1/2E 

UTM: 4130270 N 0610450 E 

Gossan- l ike  mineraL;Czab;ion a'J1utcmp.. . 
w i t h  s t r o n g  l i m o n i t e  h e m e a t i t e  a l t e r a -  
t i o n  hos ted  i n  l i m e s t o n e . .  possib1.e -- 
s u l f i d e  m i n e r a l i z a t i o n .  

From ou tc rop  o f  s i l i c i f i e d  q u a r t z  

r i c h  micro b r e c c i a t e d  s a n d s t o n e  
s t r o n g l y  i r o n - s t a i n e d .  --- 

Q u a r t z i t e  b r e c c i a  i n  outxc~op can be  
t r a c e d  f o r  o v e r  a  one-mile d i s t a n c e  

a l o n g  t h e  s t r i k e .  

Exposed sha le - sands tone  member i n  
l i m e s t o n e  approx imate ly  30 f t .  t h i c k  
and s t r o n g l y  a l t e r e d  and i r o n - s t a i n e d .  

Groom Mining D i s t r i c t  
Emigrant  V a l l e y  30' 

~ e c :  1 7  - T. 7s R 55 112 E ,,, 4132800 0608760 E 

Black Metal  Mine 

I s e c  5 T 7s R 55 1 / 2  E 1 x e i n  i n  s h a l e . .  a z u r i t e  m a l a c h i t e ,  

From dumps and o re -b in  a r g e n t i f e r o u s  

g a l e n a  i n  sha ley- l imes tone  h o s t e d  
m a t e r i a l . . w i t h  f a u l t  gouge . . . g  a l e n a  i s  
f i n e  g r a i n e d  and s t e e l  g r a y .  

3007 

UTM: 414600 N (2608910 E 
Copper p r o s p e c t  on nor thend 
Groom Mine D i s t r i c t  

Uua& Emigrant V a l l e y  30'  

see: 8  T 7s R 55 1/2E 

UTM. 4133610 N 0608830 E 
Near o l d  1864 s h a f t  

Groom M i n i n ~  D i s t r i c t  
Quad, Emigrant V a l l e y  30 '  

Groom Mining D i s t r i c t  

S e l e c t e d  from dump and o u t c r o p  q u a r t z  

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

Smal l  open p i t  n o r t h  of  t h e  o l d  s h a f t . .  
Oxides of copper and l e a d  w i t h  s u l f i d e s  
- --- 
of a r g e n t i f e r o u s  g a l e n a .  



Sample Number 

Sample Description 

Lccalion 

Quad b i g r a n  t Val l e y  30 ' - -. - - - - - 
8  ~ e c  r 7 S  - -- 55- 1[2E 
1133740 UTM L _ _ _ - - _ _ _ _ _ -  _ _ _ _ hi 0608920___ 1: 
Old Groom Mine a r e a  -- -. -- - - - - . - - - -- - - - - - - 
Groom D i s t r i c t  

- 
Emigrant V a l l e y  30' Q u a d  -- --- - __- 

~ e c  25 - T 4 s -  R +2-!55- 
UTM 4L!2+2?!!-- - N 0606190 t 

Hanus P r o p e r t y . .  main w o r k i n g s -  - - - - -- - - --- 
Groom Mine D i s t r i c t  

Quad  Eanigrant-vaLLey-3L- - -  - 
2  5  Sec - -- ; 6 s  R 55E--- 

UTM 4138200 0606190 ---- N -- E 
Hanus P r o p e r t y  Main workings 

Groom Mining D i s t r i c t  

3012 

I 
- I 

3013 I Quad   migrant v a l l e y  30'  -- 1 ch;lpped -- -- from v e i n  - i n  open t r e n c h  abou t  

Descr~?tion 

Vein i n  r e p l a c s d  li mestorie in _o_-tc-rgp- 
w i t h  s t r o n g  l i m o n i t e .  - - . le,?d*ilver._.__ 

abou t  20 - y a r d s  - north_-of  he. L 6 6 L ~ h a E _ t .  

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

-- 
T!f9 E o ~ t  p a r t l y  h r t l c ~ i a t e d  .rahite - 
4 ua r t_z_ xgLnn-ia qwirr_tzLt~.- , v u g ~ y -  -- 
cockade -- s t r u c t u r e s  - minor -- . Fe-oxide 
e x c e p t  a t  t h e  margin  o f  v e i n .  P o s s i b l e  

- - -- - - - - -- - - 
g o l d ,  

C_hanneL_~~t-~~vei_n_-fra._s~utgr_n_- 
i n c l i n e . . v e i n  - - - -- -- - i s  12-14 - i n c h e s  - h i g h l y  
o x i d i z e d  and i r o n - s t a i n e d .  
-- - - --- -- - - 
- - . . - - -- - 

Quad  Emigrant - - -  V a l l e y  30' 

UTM 4138200 PI 0606190 E 

Hanus P r o p e r t y  main workings -- 
Groom ~ i n =  D i s t r i c t  

I ~ e c  L -  T 6 s  R 55E. -_  / 1 / 4  m i l e  n o r t h  of  main - camp b u t  on 

m~hlpped - - - from w h i t e  q u a r t z  v e i n  a  c r o s s -  

2  5  T 6 s  c u t  t o  main v e i n . .  h i g h l y  o x i d i z e d  
Sec R 5 S p -  -- - . - 

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

-- - -- 

I ,,, 4135920 0696350 iI -_-___ E 
P a r t  of  o l d e r  Hanus P r o p e r t y  
tiroom Mlning-TJl i fTic t  

auad Emigrant V a l l e y  30' 
2  4  

Sec - T 
6  S  R 55E 

UTM 4140270 N 06064~0--~ 

314 m i l e  SW of  C a t t l e  S p r .  
Groom Mining D i s t r i c t  

ouad Emigrant  V a l l e  yC0' -- 

Set. 24 T 6S 55E 
UT,: 4140270 N 0606430 

Maybe t h e  Highgrade Cla ims(? )  

Groom Mining D i s t r i c t  
Quad Emigrant V a l l e y  30 ' 
sec: 24 T - 6 s  R 5q- E  
UTM 4140290 N 0606680 E 

Highgrade C l a i m s ( ? )  - - 

Groom ~ i n i n g  D i s t r i c t  

Quad  E m i ~ r a n t  V a l l e y  30' 
~ e c .  24 - T 6  S  R 5.ZL- 

4140290 UTM: _ _ _ N  0606680 - E ' 

Highgrade Claims ( ? )  

Groom Mining D i s t r i c t  

s t r i k e  w i t h  %zit i  vein. . l l ~ d l ~ g a n e s e ,  Fe- - -- - 
o x i d e s  p o s s i b l e  Au. 

270-fooott_a_d-Lt-.- . - ~ a ~ ~ p ~ i & ~ m _ b p - a n b _  
65 f o o t  c r o s s - c u t . . h a s  p y r i t e  manganese, 
-. - 
t e t r a h e d r i t e  i n  a p a r t l y  b r e c c i a t e d  
q u a r t z  v e i n . . v e i n  h o s t e d  i n  s h a l e y  
p o r t i o n  q u a r t z i t e .  
Chii-pped from exposed - - v e i n  .- i n  a  p r o s p e c t . ,  

v e i n  i s  i r o n - s t a i n e d  w i t h  p y r i t e .  
t e t r a h e d r i t e ,  and p o s s i b l e  g o l d .  -- 
Vein is  c r o s s - c u t  by a d i t  below -- - 
r i d g e .  
S e l e c t e d  from dump n e a r  i n c l i n e  t h a t  - ---- 
fo l lows  a 2  f o o t  q u a r t z  v e i n  i n  q u a r t z -  

i t e . . v i s a b l e  g a l e n a ,  t e t r a h e d r i t e .  

minor copper ,  s t r o n g  manganese..sorne - -- 
b r e c c i a t i o n .  

Man_gan2seLbc__h__ua_rtzveJ~4&-, 
p i l e d  n e a r  former l i v i n g  s i t e . . s i m i l a r  
t o  o r e  -- - on - dump w i t h  - vis&le_galena,  - - 

t e t r a h e d r i t e .  .-. 



Sample Description 

- 
mine monument is i r o n  s t a i n e d  and 

s t r o n g  hydro the rmal  a l t e r a t i o n . .  
c o m p l e t e l y  a l t e r e d  v o l c a n i c  p o s s i b l e  

mercury  m i n e r a l i z a t i o n .  

Blue Bi rd  Claims i j2  

North o f  r a d a r  s t a t i o n  

Prominent o u t c r o p  

South of BW Claims 1 & 2 



Sample Description 

outcrop above Cattle Spring..to SW. 

Vein is manganese rich, vuggy with 
Unworked vein in outcrop galena. . tetrahedrite and copper. 

3029 

3030 

3031 

Groom Mining District 

Quad Emigrant Valley 30' 

~ e c .  24 T 6s R 55E 
UTM 4140200 0606700 

Small adit near the ridge 

Groom Mining District 

Quad Emigrant Valley 30 ' 
24 Sec. T 6S 55E 

,,, 4140100 0606600 
Remnants of a tram 

Groom Mining District 

Quad. Emi ? r a n t  Val-' 

W r t z  vein material in a prospect 
in a shear zone along a ridge.. 

pyrite, MnO, galena, tetrahedrite. - -- 

Chipped from vein and gouge zone in 

prospect-pit at the head of a areal - 
tram. Some brecciation strong hematite 

staining with unidentified sulfides. 

Small unmarked shaft in shear zone 
within the quartzite..pyrite rich, 
partly brecciated quzrtz vein. 

Probable silver-gold association. 
Flint hard vein system. 

From dump and adjacent p r o s p a p i t  
to SW Magnetite, pyrite, in flint hard 

highly silicified breccia. 

Selected From dumps at the main Hanus 
workings vuggy and brecciated quartz 

veins in quartzite..FeOx, some cockade 
structures . 

Vein in small prospect south of upper 

iron-stained quartz with minor 
brecciation and unidentified sulfides. 

Chipped from vein in location-pit 
12-18' vein in pit - with hematite in a 
shale host. 

3032 

3033 

3034 

3035 

I sec: l2 T 6s R 55E 
UTM 4143000 0606000 

Jumbo Claims..unmarked shaft 
Groom Mining District 

Quad: Emigrant Valley 30' 

Sec: 12 T 6S 55E 

U T ~ .  4143000 0600600 E 
Jumbo Claims unmarked workings 

Groom Mining District 
Quad Emigrant Valley 30' 
s e c  25 T 6s R 55E 

UTM 4138200 0606190 
Hanus main workings 

Groom Mining District 

Quad Emigrant Valley 30' 

~ e c :  25 T 6s ~ 5 5 E  
UTM 4138800 N 0606350 E 

Small prospect 

Groom Mining District 
Quad: Emi~rant Valley 30' 

Sec: 13 T 6S R 55E 

'uTM 4142200 0605700 E 
Gold Butte Claims 

Groom Mining District 



Sample Description 

f i l l i n g  a f a u l t  wi th  magne t i t e .  
----- -- - - 

b r e c c i a  c u t t i n g  q u a r t z - q u a r t z i t e .  ---- 
Gold But te  Cla ims Fe and Mn o x i d e s .  

Outcropping v e i n  

Groom M i n e . - G a J t e s  s p h a l e r i t e ,  --- -. - - 
N 0609100 E 

Main Mining Camp (OLD) 

w i t h  l e s s o r  o r e  hos ted  i n  s h a l e .  

3042 

3043 

3044 

! 

, 

U T M  4133450 N 0609000 E 

Outcrop WNW of  Tr ipod s h a f t  
Groom Mining D i s t r i c t  

Quad. Emigrant V a l l e y  30' 

Sec 8  T 7S R 5  5%E 

UTM: 4133350 N 0609200 E 

Tripod S h a f t  
Groom Mining D i s t r i c t  

Quad Emigrant V a l l e y  30' 

~ e c  8  T 7s R 55%E 
UTM 4133600 N 0609250 E 

Vein i n  p r o s p e c t  
Groom Mining D i s t r i c t  

Quad Emigrant V a l l e y  30' 

Sec 8 7s 55%E 

UTM 4123- N 0609250 E 
The 1864 S h a f t  

Groom Mining D i s t r i c t  

w i t h  c a l c i t e . . h o s t e d  i n  a  l i m o n i t e .  

S e l e c t e d  from dump..oxidized r e p l a c e -  
ment o r e  i n  l imes tone .  Galena,  

c e r u s s s i t e ,  and o t h e r  s u l f i d e s .  

Chipped from v e i n  i n  o u t c r o p  t h a t  was 

p rospec ted  j u s t  s o u t h  of o l d  1864 

&f t up t o  2  f t .  t h i c k  w i t h  v i s a b l e  
l e a d - s i l v e r  m i n e r a l i z a t i o n .  - 

H i g h ~ r a d e  sample from dump of v e i n  

m a t e r i a l  from t h e  1864 s h a f t  i n c l u d i n ~  
p o r t i o n s  of t h e  upper -p i t .  Lead- 
s i l v e r ,  copper ox ides  and s u l f i d e s .  



Sample Description 

Emigrant Va l ley  30' Ouad. - 

Outcrop.  . 
Groom Mining D i s t r i c t  

cuad. Emigrant Va l ley  30 ' 
See: 

5  
T 

7  S 
. R 

55GE 

Groom Mining D i s t r i c t  
fluad: Emigrant Va l ley  30' 

Sec: 7  T 7 s  R 55gE 
UTM. 4133800 N 0608200 E 

Boondock Mine Monument l o c a t i o n  
Groom Mining D i s t r i c t  

Quad: Emigrant V a l l e y  30' 

sec: 6  5 s  , 55$E 

UTM. 4155150 N 0608000 E 
Weird o b i e c t  above s h a f t  

Ddn Dale Mining D i s t r i c t  
Emigrant Va l ley  30 '  

sec 6  T 5 s  R 55$E 
UTM. 4155100 N 0608950 E 

Minor p r o s p e c t  n e a r  b l u e  o b i e c t  
Don Dale Mining D i s t r i c t  

C h i ~ n e d  from outcroD of b r e c c i a t e d  
- 

q u a r t z i t e  n o r t h  of t h e  o l d  mine. 

Chipped from ou tc rop  n o r t h  o f  o l d  -- 
mine . .quar tz  v e i n  1 0  f t .  wide 

i r o n  manganese s t a i n i n g . .  Some 
b r e c c i a t i o n .  Limonite.  

Chipped from ou tc rop  of what is  
d e s c r i b e d  a s  t h e  Boondock mine 

l o c a t i o n  monument. Small  narrow 

v e i n  of whi te  q u a r t z  w i t h  minor 
b r e c c i a t i o n  and some s u l f i d e s .  

Chipped frm v e i n  and s e l e c t e d  from 
dump. Vein c o n s i s t  of q u a r t z ,  

b r e c c i a  and may be  5-6 ?feet t h i c k ,  --- 
minor s u l f i d e s  v i s a b l e .  

Vuggy, i r o n - s t a i n  q u a r t z  v e i n  
i n t e r s e c t i o n  i n  p r o s p e c t  w i t h  - 
p y r i t e ,  and s i l v e r  s u l f i d e s ( ? )  

UTM: 4154700 N 0607650 E 

Two s m a l l  p r o s p e c t - p i t s  

. , 
Quad: Emigrant V a l l e y  30' 

sec: 6 T 5S R 5  5$E 

  on Dale Mining D i s t r i c t  -. . &*. .  

Quad: M ~ r a n t  V a l l e y  30' 

See: 6 T: 5 s  R 55$E 

UTM. 4 1 5 4 5 5 0  N 0602650~ 
Small s h a f t  and d r i f t  
D ~ r l  Dale Mining D i s t r i c t  - 

Quad: Emiarant V a l l e y  30' 

Sec: 6 T 5 s  55SE 

UTM: 4154600 N 0607750 E 

Manganese and i r o n - s t a i n e d  q u a r t z  
v e i n  i n  smal l  p r o s p e c t - p i t ;  p y r i t e  

Don Dale 
3053 auad: Emigrant 

S e c : 6 , ~ :  5s R,  55% 

UTM: D o 0 0  N 0607750 E 

and u n i d e n t i f i e d  s u l f i d e .  

S h a l l o w  i n c l i n e  on l a r g e  nosson- l ike  
o u t c r o p ,  p a r t l y  b r e c c i a t e d  f l o o d e d  w i t h  

- -- 
q u a r t z  ve ry  hard g r a y - p y r i t e  and - 

Chipped from ou tc rop  n e a r  monument 
e a s t  of s h a f t .  Limoni te  s t a i n e d  

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

m p e d  from v e i n  t h a t  e x t e n d s  
p a r a l l e l  t o  t h e  a x i s  of t h e  r i d g e  
. fo r  s e v e r a l  hundred f e e t  w i t h  Fe- 

ox ides  and s u l f i d e s .  



Sample Description 

material selected from dump and vein 

UTM 4139250 N 0606590~ is in reverse fault..galena in matrix, 

Chicago--Illinois Claims Somewhat vuggy and brecciated near 

reverse fault zone with quartz vein. 

3059 

3060 

UTM 4138300 N 0606400 E 
Old Incline 

Groom Mining District 
Quad. Penoyer Valley 30' 

3 4 Sec: , , - T 4S R 55E 

UTM. 41561011 N 0607850-E 

Don Dale Mining District 
~,,d. Penoyer Valley 30' 
sec 34 T 4s 55E 

UTM. 4157550 N 0607855 E 
Three old shafts and prospects 
Don Dale Mining District 

Quad: - 
Sec. T: R 

UTM: N E 

Quad. - 
Sec T R 

UTM N E 

country ruck is quartzice. 

From outcrops along exposed vein near 
crest of ridge..shear zone 20 feet 

wide with manganese stained outcrops*. 
partly brecciated. 

Selected from three dumps associated 
with old shafts..galena, copper, 

tetrahedrite..vein is explored for 
several hundred feet possible 

mercury and arsenides. 

- 



APPENDIX C 

ROCK SAMPLE GEOCHMICAL ANALYSES 

ROCK SA?fPLE ASSAYS 



Semi-Quantitative Spectrographic Analysis 
ement Sample Number 

Analysis by Branch Exploration Research, U.S. Geof. Survey, Denver, Colorado 
Fe, Mg, Ti reported in %, all other elements reported in ppm. 
Lower limits of determination are in parentheses. 
G .= grealer than value shown, N = not detected at limit of detection, c detected, but below value shown. 



Semi-quantitative Spectrographic Analysis 
ement 

. . %  
( 05) 

Mg % 
(.02) 

Ca % 
(.O5) 

" r002)  

M n 
(10) 

Ag(.5) 

As 
(200) 

Au 
(1 0) 

B 
(1  0) 

Ba 
(20) 

Be 
(1) 

Bi 
(10) 

Cd 
(20) 

C 0 
(5) 

0 

10) 
C u 

(5) 
La 

(20) 
Mo 

(5) 
Nb 

(20) 
NI 

(5) 
Pb 

(10) 
Sb 

(1 00) 
Sc 

(5) 
Sn 

(10) 
S r 

(100) 

3010 

.3  

L 

L 

.015 

15 

N 

N 

N 

2 0 

100 

N 

N 

N 

N 

N 

7 

L 

N 

N 

N 

70 

L 

N 

N 
N 

3009 

5 

1 

10 

.05 

5000 

50 

200 

N 

50 

100 

N 

N 

N 

50 
N 

1000 

L 

10  

N 

5 0 

G(20000) 

100 

5 

N 
200 

Sample Number 

3011 

2 

.05 

.07 

.07 

15 

N 

N 

N 

30 

300 

L 

N 

N 

G = greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 

N 

L 

N 

100 

N 
Research, U.S. Geol. 

W 
(50) 

Y 
(10) 

Zn 
- (200) 

\ l o )  
Th 

(100) 

N 

N 

N 

7 0 

N 

Fe, Mg, Ti reported in %, all other elements reported 
Lower limits of determinat~on are in parentheses. 

301 2 

1 

.05 

L 

.05 

10 

N 

N 

N 

30 

500 

L 

N 

N 

N N  

N 

N 

N 

2 0 

N 
Analysis by Branch Exploration 

N 

2 0 

N 

2 0 

N 

N 

N 

L 

100 

N 

, 

N 

3 0 

N 

200 

N 

10 

7 

3 0 

N 

N 

5 

15 

100 

L 

N 

L 

In ppm. 

N 

L 

N 

70 

N 

N 

N 

N 

50 

N 

3 0 

30 

3 0 

L 

N 

10 

100 

L 

5 

3013 

2 

.15 

L 

. 2  

15 

1.5 

- L 

L 

N 

30 

N 

N 

L 

15  

N 

L 

N 

100 

2 0 

Survey, Denver, Colorado 

N 

10 

N 

150 

N 

301 5 

1 

.05 

.05 

.02 

15 

7 00 

300 

3014 

.7 

.03 

L 

.05 

5000 

20 

200 

3016 - 
. 3  

L 

N 

. O 1  

20 

70 

500 

N 

70 

300 

N 

700 
I 

30 

5 0 

N 

7 

G(20000) 

3000 

N 

N 

N 

L 

N 

L 

200 

N 

3000 

20 

10 

N 

N 

15000 

1500 

N 

1 0  / 15 

1 

N 

N 

5 

3017 

2 

N I N  I N  

10 

300 

N 

N 

L 

. - - - -- . - 
300 

3 0 

10  

N 

L 

10000 

300 

N 

L 

L 

.02 

30 

150 

700 

50 

150 
I 

5 00 

2 0 

10 

N 

N 

20000 

2000 

N 

N 

N 
- 

7 0 

N 

150 

5 0 

I 

5 0 

500 

L 

N 

7 

N 

N 

50 

L 

3 0 

20 

N 

2 ' L I N  

N 

30 

N 

15 

L 

N 



Semi-Quantitative Spectrographic Analysis 

G = greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 

3019 

3 

.03 

.1 

.5 

7 0 
N 

N 

N 

15 

1500 

L 

N 

N 

7 

20 

20 

3 0 

T, 

N 

7 

50 

N 

7 

N 

1000 

100 

N 

10  

N ,  
150 

N 

Analysis by Branch 
Fe, Mg, Ti reported 
Lower limits of 

5ment 

. * % 
( 05) 

Mg % 
(.02) 

Ca % 
(.05) 

Ti % 
(.002) 

M n 
(10) 

Ag(.5) 

As 
(200) 

Au 
(10) 

B 
(10) 

Ba 
(20) 

Be 
(1) 

Bl 
(10) 

Cd 
(20) 

Co 
(5) 

,. 
10) 

Cu 
(5) 

La 
(20) 

Mo 
(5) 

Nb 
(20) 

Ni 
(5) 

Pb 
(10) 

Sb 
(1 00) 

Sc 
(5) 

S n 
(30) 

S r 
(1 00) 

v 
(10) 
W 

(50) 
Y 

(10) 
Zn 

1200) 

,lo) 
Th 

(100) 

3020 

5 

.03 

N 

.05 

10 
7 

N 

i? 

15 

300 

L 

N 

N 

N 

10 

2000 

2 0 

N 

N 

N 

3000 

150 

N 

N 

N 

10 

N 

L 

300 

150 

N 

Exploration 
in %, all other 

determination are 

3018 

. 2  

.02 

L 

.015 

2 0 
N 

N 

N 

N 

50 

N 

N 

N 

N 

L 

L 

3 0 

N 

N 

N 

50 

N 

N 

N 

N 

L 

N 

N 

N 

3 0 

N 

Number Sample 
3021 

1 

.02 

L 

.05 

5 o 
1 

N 

N 

L 

100 

L 

N 

N 

N 

L 

15 

2 0 

L 

N 

L 

2 0 

N 

N 

N 

N 

10 

N 

N 

N 

5 0 

N 

Research, U.S. 
elements reported 

in parentheses. 

3022 

3 

.05 

1 .5  

.05 

700 
N 

700 

N 

3023 

3 

. 03  

.1 

. 5  

i nn 
N 

N 

3024 

3 

.1 

.2 

.5  

7 n 
N 

3025 

5 

.07 

2 

.5  

5 n 
N 

N 

N 

3026 

10 

.03 

1 

.02 

5000 

L 

L 1 
N 

5 0 

1500 

1 

N 

3 0 

1500 

1 

N 

N 

15 1 15  3 0 I 
7 0 

3 I 

N 

+ 
200 

1 

N 

N 

N 

1000 

L 

N 

N 

L 

N 

5 I L  

-- -- 
2 0 

5 0 

N 

N 

L 

30 

N 

10 

N 

500 

7 0 

N 

10 

N 

100 

N 

7 

L 

7 

N 

10 

10 

L 
5 

N 

N 

100 

N 

15 

700 

20 

N 

20 - 
15 

5 0 

N 

N 

L 

30 

N 

10 

N 

500 

70 

N 

10 

N 

100 

N 

10 1 -.-?O - - 
7 T 15 

in ppm. 

20 

15 

N 

L 

10 

L 

5 

50 

L 

N 

5 

30 

N 

5 

N 

150 

70 

N 

10 

N 

70 

N 

N 

1000 

70 

N 

L 

N .  

100 

N 

Geol. Survey, Denver, Colorado 



. Semi-Quantitative Spectrographic Analysis 
rment 

1 "  % 
( 05) 

Mg % 
(.02) 

Ca % 
(.05) 

" r002)  

M n 
(10) 

Ag(. 5 )  

As 
(200) 

Au 
(10) 

B 
(10) 

Ba 
(20) 

Be 
(1) 

Bi 
(1  0) 

Cd 
(20) 

Co 
(51 

; 0) 
C u 

(5) 
La 

(20) 
Mo 

(5) 
Nb 

(20) 
N i 

(5) 
Pb 

(1 0) 
Sb 

(1 00) 
Sc 

(5) 
S n 

(10) 
SF 

(1 00) 
V 

(10) 
W 

(50) 
Y 

(10) 
Zn 

(200) 

\ t o )  
Th 

(100) 

G = greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 

3028 

.5  

.02 

L 

.05 

5 00 

100 

L 

N 

2 0 

100 

N 

N 

N 

5 

L 

100 

30 

10 

N 

N 

2000 

1000 

N 

N 

N 

10 

N 

N 

N 

70 

N 
Analysis by Branch 
Fe, Mg, Ti reported 
Lower limits of 

3027 

15 

.03 

1 

.015 

200 

N 

300 

N 

3 0 

150 

1 

N 

N 

L 

20 
- 

2 0 

20 

N 

N 

7 

10  

100 

N 

N 

300 

70 

N 

T .  

T, 

15 

N 

Sample Number 
3029 

. 5  

.02 

L 

.03 

500 

70 

N 

N 

15  

200 

L 

N 

N 

3031 

3 

.03  

N 

.07 

2000 

.5  

L 

N 

3030 

1.5 

.03 

N 

.05 

7 00 

70 

200 

L 

20 

100 

1 

N 

N 

N 

L 

200 

30 

L 

N 

L 

3000 

500 

N 

N 

N 

30 

N 

T .  

N 

100 

N 
Exploration 
in %, all other 

determination are 

3032 

5 

.03  

L 

.07 

300 

2 

500 

N 

3033 

.5  

.03 

N 

-05 

L 

N 

N 

N 

L j 

30 34 

.7 

.05 

N 

.07 

15 

7 

200 
I 

3 0 

150 

N 

N 

N 

N 

3035 

. 3  

.02 

N 

.03 

10 

N 

N 

5 0 

200 

L 

10 

N 

N 

L 

150 
50 

N 

N 

L 

300 

700 

L 

N 

N 

2 0 

N 

1 5  

N 

300 

N 

7 0 

200 

1 

N 

N 

L 

7 0 

N 

N 

N 

N --i 
N 

30 

N 

N 

N 

L 

N 

N 

N 

N 

10 

N 

N 

N 

50 

N 

1 50 . 
200 

L 

N 

N 

N N 

L + 

in parentheses. 

1 0  

100 
30 

1 5  

N 

7 

500 

300 

L 

N 

T. 

10 

N 

T .  

N 

50 

N 
Colorado 

500 

2 0 

7 

N 

5 

1000 

700 

L 

N 

N 

20 

N 

T .  

N 

50 

N 
Research, U.S.  

N 

5 
5 0 

N 

N 

L 

2 0 

100 

N 

N 

N 

20 

N 

I n  

N 

7 0 

N 

10 
3 0 

10 

N 

20 

50 

L 

L 

N 

N 

10 

N 

1 5  

200 

200 

N 
Geol. Survey, Denver, 

elements reported In ppm. 



Semi-Quantitative Spectrographic Analysis 
?ment Sample Number 

. % 
(.05) 

Mg % 
(.02) 

Ca % 
(.of)) 

Ti r 0 0 2 )  

Mn 
(10) 

Ag(.5) 

As 
(200) 

Au 
(10) 

B 
(10) 

Ba 
(20) 

Be 
(1) 

Bi 
(10) 

Cd 
(20) 

Co 
(5) 

P - 

10) 
Cu 

(5) 
La 

(20) 
M 0 

(5) 
Nb 

(20) 
N i 

(5) 
Pb 

(10) 
Sb 

(1 00) 
sc 

(5) 
Sn 

(10) 
Sr 

(1 00) 
v 

(10) 
W 

(50) 
Y 

(10) 
Zn 

(200) 

110) 
Th 

(1 00) 

G = greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 

3036 

7 

.02 

.05 

.02 

100 

N 

N 

N 

10 

5 0 

5 

N 

N 

N 

N 

N 

3 0 

N 

N 

5 

L 

N 

N 

N 

100 

1 fl 

N 

L 

N 

70 

N 

3037 

G(20) 

.03 

.05 

.05 

7 0 

N 

N 

N 

20 

200 

2 

N 

N 

5 

3 0 

2 0 

30 

N 

N 

20 

L 

N 

L 

N 

N 

5n 

N 

1 5  

L 

200 

N 
Analysis by Branch 
Fe, Mg, T i  reported 
Lower limits of 

3038 

10 

.02 

.15 

.1 

5000 

N 

N 

N 

15 

200 

1 

N 

N 

3039 

10 

5 

7 

01 5 

1000 

5 0 

500 

N 

N 

3 0 

N 

N 

N 

3040 

1 

1 . 5  

3 

01 5 

700 

500 

L 

L 

L 

3 0 

30 

N 

L 

10 

N 

5 

N 

L 

30 

L 

15 

L 

100 

N 
Exploration 

100 

L 

2000 

N 

N 

N 

50 

20000 

2000 

L 

N 

L 

L 

N 

15 

700 

10 

N 

Research, U.S. 

3041 

5 

2 

~ ( 2 0 )  

01 5 

2000 

.7  

7 

N 

3000 

20 

N 

N 

10 

G(20000) 

5000 

L 

N 

100 

N 

N 

10 

1500 

3 0 

N 

Geol. Survey, Denver, 
in %, all other elements reported 

determination are In parentheses. 

L 

10 

700 

30 

N 

N 

2 0 

G(20000) 

300 

5 

N 

150 

10 

N 

L 

G(10000) 

15 

N 

5 

L 

1 5  

L 

N 

N 

15  

200 

N 

N 

N 

200 

N 

N 

15 

. L 

L 

N 

Colorado 

3042 

2 

1 

2 

.05 

300 

100 

300 1 N 
I 

N N  

in ppm. 

N 

N 

7 0 

300 

1 

N 

500 

20 

-. -- 10 

1000 

N 

5 

N 

3 0 

G(20000) 

1000 

L 

N 

200 

L 

N 

L 

2000 

10 

2 0 

N 

150 

N .-- ---- 

G (20000) 

L 

1 50 I 

N 

150 

G(20000) 

2000 

5 

N 

200 

N 

N 

20 
i L 

304 3 

15 

1 

2 

.02 

300 

100 

N 

200 

N 

3044 

3 

.1 

I 

.03 

700 

200 

2000 

N 

3 0 

70 

N 

N 

N 

N 1 N 

1 N 

L 

N 

700 

N 

100 

200 

L 

N 

N 

7 0 

N 

I 



Semi-Quantitative Spectrographic Analysis 
S a m ~ l e  Number 

705)  
Mg % 

( 02) 

304 5 

3 

.05 

Be 
(1) 

B i 
(1 0) 

Cd 
(20) 

Co 
(5) ,.- 
lo) 

C u 
(5) 

La 
(20) 

M 0 
(5) 

Nb 
(20) 

Ni 
(5) 

Pb 
(10) 

Sb 
(100) 

Sc 
(5) 

S n 
(10) 

S r 
(100) 

v 
(1 0) 

W 
(50) 

Y 
(10) 

Zn 
(200) 

. ~ 1 0 )  
Th 

(100) 

3046 

1 . 5  

.02 

Lower limits of determination are in parentheses. 
G = greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 

1 

N 

N 

3047 

1 

L 

3048 

5 

.03 

L 

N 

N 

1 . 5  

N 

N 

N 

N 

3049 

1 

.05 

7 

20 --. 

20 

L 

N 

N 

7 

150 

N 

L 

N 

N 

10 

N 

L 

N . 

5 

15 

200 

L 

10 

N 

2 0 

200 

N 

L 

N 

N 

L 
N 

L 

500 

100 
N 

Research, U.S. 
elements reported 

/ L  

N 

N 

L 

1 5  

N 

7 

10 

7 

L 

N 

N 

7 

15  

N 

N 

N 

150 

L 

N 

L 

N 

70 
N 

Exploratlon 

7 

2 0 

200 . 
50 

N 

N 

10 

200 

N 

10 

N 

100 

3 0 
N 

5 0 

N 

200 
N 

3050 

3 

L 

N 

. - -  20 - 

500 

50 

150  

N 

5 

2000 

2000 

5 

2 0 

300 

L 

N 

15 

N 

Fe, Mg, Ti reported in %, all other 

L 

L 

5 0 

2 0 

N 

N 

10  

3 0 

N 

5 

N 

L 

10 
N 

L 

N 

50 
N 

Analysis by Branch 

N 

10 

N 

3051 

1 

N 

N 

L --. 

200 

20 

200 

N 

L 

15000 

300 

N 

L 

200 

N 

N 

L 

N 

150 
N 

150 
N 

L 

N 

N 

1000 
N 

3052 

1 . 5  

L 

1 

N 

N 

L 

5 

L 

N 

N 

L 

2 0 

N 

N 

N 

L 

10 

N 

N 

N 

Geol. Survey, Denver, Colorado 
in ppm. 

3053 

. 7  

.02 

:: N 

10 

L 

I 

N 

5 

7 0 

N 

N 

N 

N 

L 

N 

L 

N 

5 0 
N 

7 0 

N 



Semi-Quantitative Spectrographic Analysis 
lement Sample N um ber 

Analysis by Branch Exploration Research, U.S. Geol. Survey, Denver, Colorado 
Fe, Mg, Ti reported in %, all other elements reported In ppm. 
Lower limits of determination are in parentheses. 
G = greater than value shown, N = not detected at limit of detection, < detected, but below value shown. 

3056 

2 

L 

L 

.02 
. - - - 

30 

15 

200 

N 

15 

300 

2 

50 

N 

N 

L 

300 

2 0 

5 

N 

10 

3000 

3055 

. 3  

.02 

L 

.05 
- -- 

300 

10 

N 

N 

2 0 

200 

L 

2 0 

N 

5 

10  

200 

L 

N 

N 

5 

7000 

L 

N 

N 

N 

10  

- 

6 5 )  

Mg % 
( 02) 

Ca % 
(-051 

Ti O 

jb02)  
Mn  

(10) 

Ag(.5) 

As 
(200) 

Au 
(10) 

B 
(10) 

Ba 
(20) 

Be 
(1 

Bi 
(10) 

Cd 
(20) 

co  
(5) 

r.. 

10) 
C u 

(5) 
La * 

(20) 
M 0 

(5) 
Nb 

f 20) 
Ni 
(5) 

Pb 
(10) 

Sb 
(1 00) 

Sc 
(5) 

Sn 
(10) 

S r 
(1 00) 

v 
(10) 

3054 

. 3  
I 

L 

L 

.02 

200 

20 

200 

N 

15  

100 

L 

N 

N 

5 

10  

300 

20 

1 0  

N 

15  

700 

300 

N 

N 

N 

L 

3057 

. 5  

L 

L 

-07 
-- 

10 

3 

L 

N 

7 0 

150 

1 

N 

N 

N - 

-- 15 
700 

20 

N 

N 

7 

1500 

3058 

.7 

L 

N 

.02 

20 

1 

N 

N 

20 

2000 

L 

N 

500 

L 

N 

N 

10 

300 

L 

N 

500 

10 

700 

N 

3 0 

N 

L 

3059 

2 

.02 

.05 

.05 

3000 

1 

L 

I 
:J 

1 5  

700 

1 .5  

N 

N 

N 

N 

2 00 

10 

N 

5 

N 

N 

L 

3060 

1 .5  
ppp 

.02 

.05 

.03 

1000 

200 

200 

X 

L 

50 

L 

15 

N 

L 

L 

20 

20 

N 

N 

5 

7 0 

L 

7 

- - - - - L 
3000 

L 

5 

N 

5 

1000 

N 
I 

5 

1 0  . - - 
10 

L 

5 

N 

15 

5 0 

- - --- - 

- --- 



T a b l e  2 -- D a t a  O f  q e a v y - m i n e r a t  C o n c e n t r a t e  Samples From The Groom Pannee tlevarla 
<, d e t t c t e j  b u t  b c t o u  t h e  l i m i t  o f  d e t e r m i n a t i o n  shoun; > r  d e t e r m i n e d  t o  be g r e a t e r  t h a n  t h e  v a l u e  shown.] 

Sampke X coor-  
d t n a t t  

Y c o n r -  
d i n a t c  



T a b i e  2 -- D a t a  O f  i e a v y - m i n e r a l  C o n c e n t r a t e  Samptes From The Groom Rang:, Nevada 

Bi-ppm Cd-ppm C o -par  C r - p p r  Cu-ppm La-ppw Mo-ppm Nb-VPD Ni-pow 
S s S s 0 s S 5 S 



T a b l e  2 -- D a t a  Of M e a v y - m i n e r a i  C o n c e n t r a t e  Samples From T h e  Groom Ranger Nevada 

Sn-p l *  S r -ppe  V - D D ~  W-wm Y-PP* Zn-ppm Z r - p p r  
s  s  s 5 s s s 

Sample S c -ppm 
s 

4 O O C  7 0 
401  C 50 
402C 7 0 
403C 100  
404C 15 

405C (10 
406C 105 
407C < 1 0  
408C N 
409C 1 C 

41OC N 
4 l l C  5 5 
4 l2C 1 D 
413C 7C 
C14C 1 0 s  

LlSC 5 3 
416C 73 
417C 7 0 
4 i  ac 70 
419C 53 



T a b l e  2 -- D a t a  O f  H e a v y - m i n e r a l  C o n c e n t r a t e  Samples  F r o *  The Groom R a n g e r  N e v a d a - - c o n t i n u e d  



T a b l e  2  -- D a t a  O f  H e a v y - a i n e r a l  C o n c e n t r a t e  S a a p l e s  From The Groom Range, N e v a d a - - c o n t i n u e d  

S a m ~ i e  X coor -  
d i n a t  e  

Y c o o r -  
d i n a t e  

4 1 3 , 8 1 7  
41 3 , 7 4 7  
41 3 , 9 2 3  
41 3 0 9 7 2  
4 1  4 , 0 9 9  

41 3 , 8 1 9  
41 3 , 7 4 7  
41 3 8 9 2 0  
41 3 , 9 7 2  
4 1  4 0 r 9 9  

41 4 , 0 9 5  
4 1 4 , o a s  
41 4 , @ 7 S  
6 1 4 , l C O  
4 1 4 , 1 1 6  



T a b l e  2 -- D a t a  0 1  H e a v y - n i n r r a l  : o n c c n t r a t c  S a r n l c r  From The Groam Ranqer  N c v a d a - - c o n t i o ~ e d  

SC-ppa S n-ppa S r - a p e  V - P P ~  U - P P ~  Y-PPO Zn-porn 2 r - p p a  T h- ppm Hg-PD* 
s s I 1 s J s I s I n s t  



UNIVERSITY OF NEVADA RENO 
- 

6 Jun 85 

M E M O R A N D U M  ---------- 

TO; Joseph Tingley 

FROM : Paul Lechler/NMAL 

SUBJECT: Analyt ical  Report 

Sample # ppm Mercury 

2444 25 6 
2445 10 
2449 6.2 
245 1 (Not Received) 
2453 7.0 
2457 6.2 

Sample if 

3000 
3002 
3006 
3008 
3009 
3014 
3015 
3016 
3017 
3028 
3029 
3330 
3032 
3037 
3039 
3040 
3042 
3043 
3044 
3050 
3051 
3052 

ppm Mercury 

27 
15 

744 
3 9 - 

8.8 
9 2 
39 

(Not Received) 
38 
21 
47 

6.6 
2.2 

17 
7 9 

1050 
38 
3 7 
3 3 
16 

1.8 

Paul  J. Lechler 
Chief Chemist IGeochemis t 

Nevada Bureau of Mines and Geology 
Un~verstty of Nevada Reno 
Reno. Nevada 89557.0088 
(702) 784-669 1 

% Zinc 

-- 
a- 

38.9 
0.04 
0.01 -- 

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

0.15 
30.9 

0.71 
0.02 -- 

-- 
-- 

P JL : smw 



APPENDIX D 

SEDIMENT SAMPLE GEOCHE-lICAL ANALYSES 





.- D a t a  O f  S t ream-sed iment  Samples F r o a  T h e  Croon Range, Nevada 



T a b t e  1 -- D a t a  j f  S t r e a m - s e d i m e n t  Sampies  F r o a  The t r o o a  Ranger  N e v a d a  

Sample S r - p ~ a  V-Pa8 U-PP. Y -PPm Zn-ppa  Zr-ppm Th-ppm Hg-PPm AS-pnm Z n - ~ 3 m  S b - p ~ r  
s s s I S s s i n s t  a  a  a a a  a  

zon 
1 S C  
200 
15C 
1 5 0  



T a b l e  1  -- D a t a  O f  S t r e a e - s e d i m e n t  Samples f r o m  The Groom Range, N tvada- -cont  inurrl 

X coor-  
d i o a t e  

60,585 
60161 0 
60,519 
6 0 r 5 0 5  
60,527 

Y coor -  F t - p c t .  Mg-oct .  Ca-pct .  T i - p c t .  
d i n a t e  s s S E 

. ,C , . .. . . . I . .  ., 



T a b l e  1 -- D a t a  O f  S t r e a m - s e d i m e n t  Sampkes f rom The Groom Range, N e v a d a - - c o n t i n u e d  

Sample 8 i  -ppm 



T a b l e  1 -- D a t a  O f  S t r e a m - s e d i m e n t  Samples  f r o m  The  Groom Range, N e v a d a - - c o n t i n u e d  

7 0 N ?O N ZOC t> -10  <I0 
20 N 1 5  EI i n n  t' .OL < j o  

2 0 -  
znn 

b BOSS 
4 8 1  SS 
482SS 
483SS 
4 8 4 5 5  



r a b t e  1 -- D a t a  O f  S t r e t n - s e d i m e n t  Sampies  From The  Groom Range, N e v a d a - - c o n t i n  u r d  

SaiapLe X coor- 
! d i n a t e  

U n - D D ~  
s  

5 0 0  
5 F @  
$PO 
71 0 
5CO 

7r  o 
5CO 
7 (  0  
5  (10 
3 0 0  

7  co 
3 0 P  
t o n  
5 (10 
3 C F  

5 0 0  
5 0 0  
;r n 
c.00 
50C 

5 (  0  
5r10 
5cn 
7 P F  
c.rfl 

7 0 0  
t i n  
St'C 
7 0 0  
5 0 0  

TOP 
5 no  
5 nn 
30P 

2,i'on 

xOo 
7 c n  
2('0 
%no 
5 C O  

, SCO 
3 c n  
5  c fl 
31.0 
7 LO 

3CO 

5 3 )  
5 3 3  
i o o  
7 3 0  
7 0 0  

S l  OSS 
511SS 
512SS 
S l 3 S S  
5 1 4 s s  



T a b l e  1 -- D a t a  O f  S t r e a m - s e d i m e n t  S a m p l e s  F r o m  T h e  G r o o m  R a n g e r  N e v a d a - - c o n t i n u e d  

S a m p l e  B i - p p m  
5 

4 9 0 S S  N 
6 9 1  SS N  
6 9 2 S S  N 
4 9 3 5 s  N  
b 9 4 S S  N  

t d - p p m  t o - p p m  C r - p p l  t u - p p n  L a - p p m  Po-ppm Nb-ppm N i - p p m  Ph-oom Q h - p p r  SC-PPI 
s s s 5 s s s f s 5 s 

SOSSS N N  7  3  3 1 5  5  0 N N 1 5  5 3 N  7 
5 0 6 5 5  N  N  < 5 2 3 1 c 5 0 N  N  1 C 3 3 N 5  
SGTSS N  N  7 3 3 1 C 7 0  N  N  1 C 'D N  7  
5 0 8 5 5  N N  1 0  5 0  2 0 5 0  N  N  2P 5  C N 7 
S O P S S  N r: 7 3 I 1 12 5 c  H N 1 5  ? n tl s 



T a b l e  1 - -  D a t a  O f  S t ream-sed iment  Samples f r o m  The Groom Range, Nevada- -cont inued  



PANNED CONCENTRATE SAMPLE GEOCHEMICAL ANALYSES 



APPENDIX F 

SEDIMENT SAMPLE STATISTICAL DATA 

( s e e  no te )  

APPENDIX G 

PANNED CONCENTRATE SAMPLE STATISTICAL DATA 

( s e e  no te )  

APPENDIX H 

ROCK SAMPLE STATISTICAL DATA 

( s e e  no te )  

Note: Appendices F,  G and H have not  been reproduced a s  p a r t  of t h i s  r e p o r t .  
Each appendix c o n s i s t s  o f  a s e r i e s  of computer gene ra t ed  t a b l e s  r e l a t i n g  
t o  s t a t i s t i c a l  a n a l y s e s  of c o l l e c t e d  sample d a t a .  A l l  s t a t i s t i c a l  
ana lyses  were done u s i n g  t h e  computer program "USGS STATPAC". The 
a c t u a l  sample d a t a  a r e  g iven  i n  Appendices C ,  D and E .  An example of  
each type of  s t a t i s t i c a l  a n a l y s i s  and r e s u l t s  p r e s e n t a t i o n  format a r e  
included he re  f o r  r e f e r e n c e .  Appendices F, G and H have been placed i n  
open- f i le  s t a t u s  and may be ob ta ined  upon r eques t  and payment of a 
reproduct ion  and hand l ing  charge.  Approximate l e n g t h  of t h e  appendices  
a r e  a s  fol lows:  Appendix F, 58 pages; Appendix G ,  63  pages; Appendix H ,  
81  pages. Copies may be  ob ta ined  by w r i t i n g  o r  c a l l i n g :  

D i r ec to r  P u b l i c  A f f a i r s  
USAF T a c t i c a l  F i g h t e r  Weapons Center 
N e l l i s  AFB, NV 89191-5000 

Telephone (702) 643-2750 



T a h l e  7 -- D a t a  O f  H e a v y - a i n t r a l  C o n c e n t r a t e  Samples  F r o r  The Groom Range, N e v a j a - - c o n t i n l e d  

X c o o r -  
d i n a t e  

60,559 
601 5 28 
60,910 
61,710 
61,721 

Y c o o r -  f c - p c t .  W3-3Ct .  C a - p c t .  T i - P C  t .  Pn-ppm Ag-ppr  As-ppa E u - P D ~  8 - D P ~  
d i n a t e  s s s s s s s  s s 

41 5,614 .20 - 0  7 15.0 2.00 503 N  Y N  (23 
415,668 .30 .70 5 .O >?.00 3GO N  Y N 2 0 
41 5,751 .20 .15 15.0 2 . ~ 0  son N N N H 
41 5,700 .50 .15 1.0 >2.00 200 1.0 Y N 3 0 
415,900 . 3 0  . l o  15.0 s2.00 500 N V N  (20 



T a b l e  2 -- D a t a  O f  H e a v y - a i 7 e r i t  C o n c e n t r a t e  Samples  From The Groom R a n g e r  N e v a d a - - c o n t i n u e d  

5OOC 
5 0 1  C 
50ZC 
S03C 
SOL C 



T a b l e  2 -- 0 a t a  O f  H e a v y - n i ? e r a l  C o n c e n t r a t e  S a m p l e s  F r o m  The Groom Range,  N e v a 3 a - - c o n t i n ~ r d  

Z r -ppm 
s 

Sample  



I I T L E  
6 room 

S f L E C T E D  C 3 L U C N  I N D I C E S  
1 2 ! 

S f L f C T E D  C 3 L U n N  I D E h T l F S E E S  
X-COORD.  Y - C O O P D .  S - f f L  
S  -B S  - 8 A  S  - D E  
S  -the S - h l  S  - P 8  
S - l w  S - Z P  5 - T H  

I N P U T  10 Y L 
-ds-? - 61 - 8  

S-'GX S - C A Y  
S - A 1  S - C D  
S  -S 0 S - s  c 
A A - A U - P  I Y j T - H E  

s - 1 1 %  S-rl* 
s-cn s-CP 
S-SN S - Z R  
C A - I S - P  A A - Z t J - P  

D A T E  7 / 1 1 / $ 5  

E U * C E P  O f  S E L E C T E D  R O U  P A I R S  1 

S E L E C T E D  P ? U  P r l R s  
1- 61 



- 
.< . 2 :- /,: -- 

DO010 T t S H E P - K  S l b T I S T I C S  - U S  G S  S T A T P A C  (C61121PO) - 

1 X - C O O R C .  
2 r - r o o w s .  
3 I - f E X  
4 S - P G X  
5 S - C A Z  
6 s - T I 2  
7 s - Y t I  
R S - A G  

. '4 S - A S  
10  s - A U  
11 s - P  
12 S - b A  
13 S - B E  
i r  S - & I  
1 s  S - C D  
16 S - C O  
17 5 - C R  
18 S - C U  
t Q  S - L A  
20 s - P a  
21 S-nq 
22 s - * I  
23 S - F B  
24 S - s e  
2s S - S C  
26 S - I N  
27 S - S R  
28 S - V  
29 s - U  
3P S - r  
31 S - I N  
32 S - Z P  
3 3  S-In 
3L A b - A U - a  

'35 lusr-nG 
36 A b - b S - 1  
37 A A - z m - =  
38 4 b - S 8 - D  

HO O F  U b l e u b L  
V A L U E S  

6 1 

f!O O F  X Y P R O P E R  
P U A L  V A L U E S  

0 
n 

6t  t90.Fr)O 1 
~ 1 5 7 1 7 . 0 0  2 
15.300003 3 
5.000"000 4 
13.00P000 5 
0.50flFF00 6 
5130.0?00 7 
?nr,.nf-"lo3 8 
2300.C000 '4 

10  
153.FC233 11  
~ron.nooo 12 
5. OOOCCOO 13  
ss.011rooo 1 L 
530.OC'03 15 
1 CC.rJn003 1 6  
38. 00rf l03 17  
1sson.Qo3 3 
S3.003103 1 9  
2no . r ) r~03  ? D 

7 1 
2~0 .0cno3  2 z 
23300.333 7 3 
5300.C703 2 4 
ir .oocooo 2 5 
3r. 000000 2 6 
2'?CO.C'30 2 7 
100.?f'300 2 'I 

2 9 
30. nr)onc? 30 
S300.f 333 3 1 
1000.PSOO 3 2 

3 f 
4.7OOC000 '1 4 
6.2Or)0331 3 s 
82C.Cr301 3 6 
'4CC.00~01 3 7 
1000. CCOO 3 n 



G 1  
SCEUNESS 

1.7CSlP.14 
0 . 7 4 4 S O I S  
2.1 s t  r n w  
c . z s n l ~ r 3  
Z . C L 1 7 8 1 7  
2 . 7 1 0 3 0 4 2  
2 . 7 9 1  6 0 4 6  
2 . 4 1 7 5 6 1 8  
2 , 2 @ ? 3 L P l  

x-  c o o a o .  
r -COOBD. 
S  -;EX 
s - r t x  
I-  CAZ 
5 - 1 1 3  
5 - " t l  
S - A t  
s-AS 
5-AU 
s - 8  
S - 0 4  
S-BE 
5 - 9 1  
5-CD 
5 - c o  
S-CP 
5-CU 
S  -L a 
I-PO 
S - S 8  
s - 2 1  
S  - @ 8  
s - S 8  
s -SC 
S-SN 
S - s a  
s - V  
s - Y  
5 - 1  
S - I N  
s - 1 0  
S- 1 H 
AA-AU-a 
f l lST-h;  
Ah-AS-? 
AA-ZK-a  
~ r - S O - P  

N O r f :  T I + €  A e O V E  S T b T l S T l C S  AFF C 3 * P U r f O  FnO t M F  J U 2 U A L I F I E D  V I L U F S  ONLY. 



T I T L E  I . Y P U T  I D  
Groom - d s - 3  - 
M U q R E R  O F  S E L E C T E D  C O L U Y C S  36 

S E L E C r E O  C O L U I H  I M P I C E S  
1 2 3 

1 1  1 2  1 3  
2 1 2 2 2 1 
3 1 32 3 3  

S E L E C T E D  C I L U H U  I D E N l l F I E 3 S  
S - F E Z  S-PGX S - C A X  
S  -RE S-81 S - C D  
S  -P8 S - $ 8  S-SC 
I - l H  A A - A U - P  I N S T - H G  

N U H B E R  O F  S E L E C T E D  ROU P A I R S  1 

S E L E C T E D  R 3 U  P A I R S  
1- 61 

P H A S E  r u o  n ~ s u r r s  

* & * * a  O P T I O N S  * * * * *  O U T P U T  f O  N  * 
~ * 0 1 1 0 0 0 0 0 0  - - 36 '5 - 

S-CPN S - A G  
S-CR 5 - C t l  
s - S P  S  -v  
J A - I N - P  L A - 5 0 - P  

S - A S  
S - L A  
S - u  

S - C U  
$ - N O  
s - r  

U 8  I tJ 6  * * * T H E  R E S U L T S  C R O P  T H I S  P H 4 S E  " S H O U L D  N O T "  !lE E N T E Q E D  I t l T O  O O f l 9 6 - F A C T * R  C N A L Y S I S .  
rnc conr t : r r tor  * a r a I x  F ~ I -  r u t s  F H ~ S F  D O E S  ?JOT H A V E  THE G R ~ C P I A Y  P R ~ P E R ~ I E S  
V H l C H  A R E  R E Q U I R E D  FOR F i C T O f f  1 0 A L Y S t S .  



& @ @ A t  O f  qEAtlS - 
1 2  3 4 5 6  7 3 o 1 0  

S-FEZ s - W G Z  S-CAZ S - T I X  S -(IN S-AG S-AS S-AU 3-P 3 - 9 1  

1 2-FEZ 
2  S - n t X  
3  s-CAZ 
4  s - r ~ z  
'I S-MN 
6  S-AG 
7 S-AS 
8  S-AU 
9  S - 8  

1 0  S-HA 
1 1  S-JE 
1 2  3 - 9 1  
1 3  s-CO 
1 4  S-C(1 
1 5  S-CR 
1 6  1-CU 
1 7  $ -LA 
1 8  2-HO 
1 9  S-N8 
7 0  3-*41 
21 s - P a  
2 2  5 - 5 6  
2 3  S-SC 
2 4  S - S N  
2 s  S-SR 
2 6  S-V 
2 7  S - u  
2 8  S-v 
2 9  S. -2% 
30 S - z a  
3 1  1 - r n  
3 2  Ah-AU-a 
3 3  I Y S T - H j  
34 A & - 4 s - 3  
35 Ah- Z t i - ?  
3 6  AA-S8-0 



1 S - f F f  
z s -WGZ 
3 s - C A f  
4 S - f t t  
5 S - a t r  
6 S - A G  
7 s - A S  
(I S - A U  
9 S - 8  

10 3 - B A  
1 1  I - a ~  
12 5 - 4 1  
;3 S - C O  
1 5  S - c o  
15 S - C Q  
36 5 - C U  
I7 3 - C I  . 8 $-PO 
19 S - N 9  
20 S-'81 
?I S - * a  
:2 s - 5 9  
I 3  S - S C  
' L  s -$'i 
! 5  S - S R  
!& S - v  
:7 S - U  
!P s - Y '  
!9  S - t t :  
;o S - Z R  
I 1  S - r n  
$ 2  A h - A U - 3  
53 i t 4 S T - n i  
$4 A A - A S - a  
i S  AA-214-' 
i6 A A - S O - P  



COLUMN VERSUS COLUHN 

1 t 5 - f  € 2  
1 (5-FEZ 
1 ( I - f E X  
1 (S- fEZ  
1 (S-FE: 
1 ( S - f t X  
1 (S-FEZ 
1 6s-FEZ 
1 (S-r t :  
1 (S- fEZ 
1 (S- fEZ 
1 ( S - f t x  
1 (S-FCZ 
1 ( 5 - i t %  
1 (S- fEZ  
1 ( S - f E i  
1 6s-FEZ 
1 ( S - r t x  
1 ( 5 - f t Z  
1 (S- fEZ 
1 (5- fEX 
1 ( 5 - i € X  
1 ( I - F E Z  
1 (5-FEZ 
1  (S- fEZ 
1 (S-fE: 
1 ( I - f E Z  
1 (S - fEZ  
1 (S-FEZ 
1 (S-FEZ 
1 (S-FEX 

' 1 (S - fEZ  
1 ($ -#EX 
1 ( S - f E f  
1 (5-FEZ 
2  ( s - ~ G Z  
2  (5 - *G I  
2  (S-MGX 
2  (S-HGX 
2  ( s - ~ G X  
2  ( s - r ~ x  
2  t s - n c 1  
2  (S-*GX 
2  (S-t4GZ 
2  i s - H G Z  
2 t s -nGx  
2  ( s -HGZ 
2  (S-UGZ 
2  (I-YGX 
z ( s - n ~ x  

) Z (S-MCZ 
) 3  (S-cb: 
) b ( S - r l Z  
) i t s - u t r  
) 6  (S-AG 
) 7 ( s - A S  

8  ( s - A U  
) 9 1 5 - 8  
) 10 (5-JA 

11 (S -9 f  
) 1 2  t S - 9 1  
) 1 3  (S-CD 
) 1 4  (S-CO 
) 1 s  ( s - C Q  

1 6 ( S - C ' J  
17 (S-LA 
l a  (S-NO 

1 1 9  t s - r e  
z c t s - S f  
21  (S-PB 

) 22 (S-SB 
) 23 (S-SC 
1 24 (S-SN 

2 s  ( s - s a  
) 26 (S-V 
) 27 (S-A 
) 28 ( 5 - 1  
) 29 (S-Zh 
) 3C (5 -29  
1 31 CS-In 
) 32 (bb-A'J-P 
) 33 ( l u s r - w c  
) 34 (AA-AS-P 
) 35 6bA-ZN-P 

36cAA-SC-P  
) 3 (S-CAX 
1 4  ( S - T l Z  
I 5  (S-4.4 
) 6 i S - 4 6  
) 7  (S-AS 
) R ( S - A U  
) 9  (5 -3  
) 1C 15-84 

l l ( S - O E  
) 12 ( 5 - 9 1  
) 1 3  (S-co 

t c  (5-CO 
) IS ( s - c n  
) 16 ( 5 - C U  
) 1 7  (S-LA 

COQeELLI ION 
COEFf I C I E H l  
% 

0.277' 
3.3315 
0.2127 
3.!?OC 

-0.0871 
3.4771 ........ 
3.9 220  
C.OSi32 
0.2752 
3.3250 
3.3065 
3.4376 
3.2062 
3.2193 
0.126? 

-0.0059 ........ 
3.3778 

-9.3OL3 
-9.1 497 

3.1 208 
-1 .0coo 

0.163' 
0.36114 ........ 
3.2159 
0.C552 
o.clrn ........ 
3.3C82 
3.2703 
3.15.50 
:.LC37 

-3.12SQ 
,.?I41 

-0.117L 
3.1816 
3.3355 
9.2hn5 ........ 
3.2777 

-3.1261 
-7 .33 lQ  
-0.9107 

1.0000 
3.532s 

-0.033' 
0.3288 

-3.156! 

NO. O f  
PAII IS 

4 7  
3  1  
6  0  
5 9 
3 7  
2  5 

0 
L Q 

ill 
2 2  
I 
3  

2  3  
? 6  
S  Z 
4  3 
2  4  

0 
3 3 
4 6 
2 9  
1 8  

z 
2 6  
3 8  

0  
2  7  
1 2  
5 7 

0  
2  9  
'9 
SO 
L 7  
L  3 
7 9 
4  8  
4  7  
2  I 
1  I! 

0  
4  1  
4  5 
2  0  
'I 
2  

2  2 
2  3  
4  1 
3 4  



0 0 0 ? 6  G R A P H I C A L  A N A L Y S l S  - U S  G 5 S T A l P A C  (02/3?/$2) 

11 l L E  
groom 

t r p o r  Y P * * * * *  OPTIONS * r e *  

-3s-3 - 6 1  36 1 C 0 0 2 1 0 0 0 0  

V A R I A R L E  NO. 8 C O N T A I N S  t l O  V A L I D  D A T A  P O I N l S .  1 H E P E f O P E  T H I S  V A R f A S L E  W I L L  P C  S K I P P E D .  

VAPICBLE N n .  19 C O Y ~ B I N S  MO V ~ L I D  o*rr POINTS. T ~ E P C T O P C  THIS V A R I A B L E  MILL B F  SKIPPED. 

VARIASLE NO. 2 7  CONTAINS NO VCLID D A T A  P O I ~ T S .  T ~ E R E F O R E  THIS V A R I A R L E  WILL O E  S K I P P E ~ .  

V A R I A B L E  tJ0 .  31 C O N T A I N S  t l O  V C L I D  O A T &  P O I N l S .  T H E P F F O R E  T l l l S  V C R i A D L E  W I L L  t ) E  S K I P P F b .  



T l l L E  I N P U T  I D  N * r e * *  O P ~ [ O U S  
groom 

., , 4 s - 3  - 6 1  ?6 l C t ' 0 2 1 0 0 E O  

NUYeER Of SELECTED VAl lAGLES r 32 

SELECTED VIR l b 8 L E  IOENTIF IEPS 
S-FEZ S-FGZ S-CAY S - T I %  S-*N 
S-81 S-CD S-CO S - C  R S -C U  
S-S C S-St, S-SR S -V S - Y  
AI-ZN-P AI-SU-P 

I 

SELECTED R3U PAIRS 
1 TO 6 1 

LOUER 8OUNDARIES O F  THE LOUESr CLASSES 
-0.75335 - 1  .7503C -1 .L 1 7 C 3  -2 .41731 3 . 0 1  6Pt) 

0.91630 1.2533C 0.58303 0.91611 3.50300 
0.58300 1.2503C I . Q l  6 0 0  0.91603 3.91 6C" 
0.28330 0.2500C 

S-AG 
S -LA 
S- IN  

s- 4 r, s -9 s-9r  
S -PO s -U! S -09  
S-ZR I & - 4 U - P  INST-W; 



F R E P U E Y C Y  t A R L E  FOR V A R I A B L E  

L ~ G  . t n l r s  QBS 
L O U E R  - U P P E R  F R E P  

THEOR F R E P  
( H O P M A L  D I S T )  ( T H E O R  F R E P  - 0 9 5  f R E 3 ) * * 2 / r H E Q R  F R E O  

, r ~ ~ i n u r  LNIILFG = Z .  C O C C C F  -01 
1 P A X 1  W U W  A X 1  l L O G  1. S C C C C E + O l  
1 GLOf'E T C  I C  " E P N  a 1 .CP?P !F+03  

1 G E O n E t P l C  D E V l A l I O k  1 . P 6 6 4 1 E + 0 0  
v r a t r n c E  O F  L O G S  = 2 . ~ t e c o ~ - o t  

i 

T O T A L S  L E S S  H  b V D  B  6 1 

H j s r o t a A n  F ~ R  V A R I A ~ L E  1 (s- EX ) 
M I 3 P 9 I N T S  ARE E X P R E S S E C  L S  L N l  I L O G S  

X  X  
X X X X X X X X X X  
XXXXXXXX 
X X X x X X X x X X  
x x X X x x X X X X x  
X X X X X I X  
X l X x x x X X x x X  
x X x x X x X X $ X X ~ l x ~ x  
X x x X x x x n X x x  
x X  
XXXXX 
XXXXX 

t H E  F O L L O C I I I I G  S T A T I S T I C S  ri;E C O F ' P J I E B  f O R  T H E  I I t I 2 U L L I f l E D  V A L U E S  O k L Y  

P E R C E t l T  T A B L E  FOR V A R I A S L E  1 ( S - F E X  ) BY L I N E 4 3  I n r E R P O L A T l F R  F P O n  F R E O U E N C Y  T L B L E  
I f  S E L E C l E O  P F R C E H T I L E S  P A L L  U I T H I Y  D b T A  E l l H E O  b 3 0 V F  GR JELOU THE L f Y I T S  O f  D F t F C l I O t l r  



THE DATA V I L U E  O N  THE T I E L €  I S  6 I V F N  bS 0.9999791C S O  

SELECTED CAYL VALSE AtdTI LOG O F  VALUE 
PERCENr 1 - E  



I a b l e  3 - -  Data O f  Rack S r m p l r s  f r o m  l h *  Groom P a ~ q e r  Nevada 
f ur n o t  d.11c1.a: < r  de1ect .d  but b e l o w  t h e  l i m i t  0 1  d e c e r . i n a c l o n  shown: > r  d e l t r r i n r d  l o  he a r r r t r r  t h a n  t h -  r r l u t  shorn. )  



S a ~ o l r r  f r o -  The G r o o m  1.blr 3 - -  0.1. Of Rock 

C U - P P I  
I 

7 
5 

10 
10 
<5 

5 
2,330 

tr,non 
.>o.nno 

i.onn 

? 
7 
Y 
19 

I n n  

5PO 
3,000 

7nn 
< 5 

20 

2,?Q3 
1 s  

7 

1 5  
15 

2 0 
7 

70  
1 no 
200 

'.DO 
1 I, 

tnn 
5 

150 

N 
t i  

7 0  
t 5  

2,000 

3,00n 
1 S 

700 
1.000 

>20.0n0 

10 
5 0 

zoo 
zoo 

3 0 



l a b 1 8  3 -- D a t a  O f  R o c b  ~&.DI*s f r o m  lltr G r o o w  Ernclr, N e v a d a  
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l r b t e  S -- O a t .  3 1  Rock  S a m p l e s  From I h r  Groom R a n q r r  N r v a d a - - c o n t i n u r d  
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l a b l r  3 - -  n a t a  9 f  R o c k  S a r p l r s  F r o m  The Groom P a n q r r  N e v a d a - - c o n t i n u e d  
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t a b l e  3 -- D a t 3  I f  R o c k  S a m ~ t c s  F r o m  The c r o o n  R a n g r r  N c v a d a - - c o n t i n ~ e 4  
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