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INVESTIGATION OF THE MINERAL POTENTIAL OF THE CLIPPER G A P ,  
LONE MOUNTAIN-WEEPAH, AND P I P E  SPRING PLUTONS, NEVADA 

Joseph V .  Tingl ey and Florian Maldonado 

ABSTRACT 

The Clipper Gap pluton i s  located on the Nye-Lander County 1 irie about 40 
km (25 m i )  southeast of Austin, Nevada. The pluton, composed mostly of quartz 
monzoni t e  with minor granite,  granodiori t e ,  and crosscutting a1 aski t e  dikes, 
intrudes Paleozoic western facies  s t ra ta .  A narrow zone of contact rneta- 
morphism i s present a t  the intrusive-sediment contact. No mineral production 
has been recorded from Cl ipper Gap, b u t  quartz veins containing gold-silver- 
copper mineral occurrences have been prospected there from the l a t e  1800's t o  
the present. 

Areas of the Lone Mountain-ldeepah plutons tha t  were studied are located 
in Esmeralda Count.y about 14 km ( 9  mi ) west of Tonopah, Nevada. A t  lone 
Mountain, a Cretaceous intrusive cuts folded Precambrian and Cambrian sedi- 
ments. Lead-zinc ores have been mined from small replacement ore bodies in 
the A1 pine d i s t r i c t ,  west of Lone Mountain. Copper and molybdenum occurrences 
have been found along the eas t  flank of Lone Mountain, and altered areas were 
noted in intrusive outcrops around the south end of Lone Mountain. Mineral 
occurrences are widespread and varied w i t h  min ing  ac t iv i ty  dating back to  the 
1860's. 

The Pipe Spring pluton crops out along the south Rank of the Toquima 
Range, i n  west-central Nye County, Nevada. The study area i s  flanked by two 
important mining d i s t r i c t s ,  Manhattan to  the north and Belmont t o  the north- 
east .  Mining act ivi ty  a t  Belmont dates from 1865. Activity a t  Manhattan was 
mainly between 1907 and 1947, b u t  the d i s t r i c t  is active a t  the present time 
(1979). Four smaller mining areas ,  Monarch, Spanish Springs, Baxter Spring, 
and Willow Springs, are within the general boundary of the area. 

The Pipe Spring pluton study area contains numerous prospects along the 
northern contact zone of  the pluton. Tungsten-bearing veins occur within the 
pluton near Spanish Springs, with potential for go1 d-tungsten placer in the 
Ralston Valley, Nickel and associated metals occur a t  Willow Spring and 
Monarch Ranch, where prospects may be associated with the margin of the Big 
Ten Peak Caldera. 

1 NTRODUCT ION 

Investigation o f  the mineral potential of the Clipper Gap, Lone Mountain- 
Weepah, and Pipe Spring plutons was undertaken as part  of the work t o  be per- 
formed under Contract Number DE-AS08-79NV10058, U .  S. Departmen t of Energy 
( D O E ) .  The investigation i s  par t  of a study t o  evaluate the potential o f  
Nevada land for possible use i n  underground nuclear waste storage. Work 
consisted of a review of geologic l i t e ra tu re  pertaining to  the area, compi- 
1 ation of information concerning individual mineral occurrences onto standard 
Nevada Computerized Resource Information Bank sheets (CRIB) ( A ,  B, and C of 
appendix), investigation of land s t a tus  and mineral-claim ac t iv i ty ,  and 



reconnaissance fie1 d examinations of selected areas. 

C L I P P E R  G A P  PLUTON 

The Cl ipper Gap pluton i s  located on the western slope of the northern 
Toquima Range in Lander and Nye Counties, central Nevada, (within the Mil dcat 
Peak, 1960, topographic quadrangl e map, U.S. Geol ogical Survey (USGS) ) . The 
area under investigation 1 i e s  astr ide the Lander-Nye County Line on the east  
side of Big Smoky Val ley about 40 km (25 mi) southeast of Austin and about 144 
km (90 mi) northeast of Tonopah ( f i g .  1; pl. 1, i n  pocket). 

The Clipper Gap area i s  generally included within the Spencer Hot Springs 
mining d i s t r i c t ,  although the center of the d i s t r i c t  i s  about IG km (10  mi) to  
the north. The Northumberland gold-barite d i s t r i c t  i s  on the c res t  and east- 
ern slope of the Toquima Range approximately 16 km (10 mi) south of Clipper 
Gap. 

Mining Hi story and Production - 
No records of past mining act ivi ty  within the Clipper Gap area were un- 

covered during th i s  study. An 01 d stone cabin located in the central drainage 
basin of the Clipper Gap intrusive has the appearance of an 1880's to  1900 
vintage s t ructure,  and old mine workings south of the cabin probably date back 
to  that period. These mine workings are not extensive, however, and no  record 
of production has been documented. 

A more recent claim notice, dated March 4, 1940, was found on one of the 
mine dumps, b u t  no evidence o f  mining ac t iv i ty  was observed. 

Land Status 

Essentially all  of the Clipper Gap study area i s  within the Toiyabe 
Natf onal *Forest (pl . I ) ,  and i s  managed by the U.  S. Forest Service. The 
boundary between Forest Service lands and lands managed by the Bureau of Land 
Management l i e s  1.6-3.2 km (1-2  mi) west of the westernmost Clipper Gap pluton 
outcrops, and general ly  fof lows the boundary between Big Smoky Val ley and the 
adj acent Toquima Range. 

A t  the time land records covering the Clipper Gap area were checked 
(1979), no  valid mining claims were on record. 

General Geol ogy 

The geol ogy of the Cl ipper Gap area i s described by McKee (1976)  and 
Stewart and McKee (1977). The following description, taken from Stewart and 
McKee (19771, summarizes the important geologic features of the area. 

The Cl ipper Gap pl u t o n  crops out over approximately 8 km2 (13 mi2) on the 
west flank of the Toquima Range. The contact of the grani t ic  rock i s  with 
Paleozoic western facies  s t r a t a ,  and i s  sharp and steep. Contact metamorphism 
and satel l  i t i c  dikes of apl i t e  and diori t e  are pronounced features within a 
narrow zone near the intrusive contact. A few pendants in the pluton seem t o  
be generally a1 ined with the main intrusive contact. 



F i g u r e  1 , - - Index map o f  Nevada showing l o c a t i o n  o f  Cl i p p e r  Gap ( I ) ,  
Lone Mountai n-Weepah ( 2 )  , and P ipe  S p r i n g  ( 3 )  pl u t o n s .  



The pluton i s  composed mostly of fine- to  medium-grained b io t i t e  quartz 
monzoni t e  and small e r  amounts of granodi ori t e  and grani te ;  a1 aski t e  dikes are 
a crosscutting phase. A potassium-argon age determination on b io t i t e  from 
th i s  pluton i s  about 150 m.y. (Silberman and McKee, 1971), suggesting a Middle 
Jurassic age for the pluton. To the south, the intrusive i s  in contact with 
the Bates Mountain Tuff and the t u f f  t(oodoo Canyon of Tertiary age. 

Mineral Occurrences 

Mineral occurrences within the Cl ipper Gap pluton appear t o  be confined 
t o  north-south-, and northwest-trending shear zones associated with apl i t e  and 
f e l s i t e  dikes tha t  crosscut the main intrusive. In one loca l i ty ,  eas t  of the 
stone cabin i n  the center o f  the pl uton, s t r ingers  of quartz and bl ack tour- 
ma1 ine foll ow a N ,  10" W . ,  vertical shear zone within apl i t i c  rock. Cl usters 
and sunbursts of radiating, black tourmaline c rys ta l s  give the ap l i t e  a mot- 
t led appearance. To the east  and updrainage from the tourmaline-quartz 
occurrence, a shaf t  and adi t s  explore north-south-striking, vertical  quartz 
veins tha t  cut the intrusive rock. The eastern-most ad i t  exposes two parallel 
veins, one 30 cm ( 1 2  in )  thick, another 15 cm ( 6  i n )  thick, separated by 60 cm 
( 2 4  i n )  of sheared granite. These veins can be traced to the south for 
several hundred meters along s t r ike ,  To the northwest about 60 m (200 f t ) ,  a 
shaft  has been sunk on a N. 5"-10" W. shear zone tha t  contains lenses of white 
granite, The veins are composed of banded, vuggy white quartz with green and 
blue secondary copper minerals staining most of the quartz. A t  the shaft  
1 ocal i t y  , the quartz i s  banded with iron-stained, black tourmal ine. Clots of 
par t ia l ly  a1 tered pyri te ,  chalcopyrite, and tetrahedri t e ( ? )  are scattered 
throcsghout the vein material a t  both loca l i t i e s .  The granitic wall rock near 
the veins i s  n o t  a1 tered, b u t  the structures followed by the veins are well 
defined. One sample, selected from a high-grade p i 1  e of dump rock a t  the 
easternmost vein contained more than 1 oz of gold per ton and more than 5 oz 
of s i lver  per ton, w i t h  copper content i n  excess of 4 percent. I f  a moderate 
amount of ore o f  this nature could be developed a t  this local i ty ,  metal values 
in these, ranges i n  a quartz ore could be direct ly  shipped to  a copper smelter. 

Another mineralized area, the Iron Spring located near Willow Canyon and 
south of the C1 ipper Gap p1 uton, was examined. Fie1 d examination revealed 
areas of iron staining i n  welded tuf fs  and some old claim posts, b u t  no work- 
ings or  p i t s  were found. One claim, the Rifle,  was dated 1952, indicating the 
area may have been prospected during the uranium rush of the early 1950's. 

Summary 

Nining ac t iv i ty  in the Clipper Gap area has not been intense, possibly 
due t o  i t s  remoteness and inaccessibi l i ty .  Prospecting of the quartz vein 
occurrences probably dates back to  the l a t e  180Q1s, and l i t t l e  ac t iv i ty  has 
occurred since tha t  time; however, mineral exploration i s  presently a t  a high 
level i n  t h i s  par t  of Nevada, so that  the C1 ipper Gap area will no doubt 
receive i t s  share of attention. 

LONE MOUNTAIN-WEEPAH PLUTON 

The area investigated i s  located on the Planks of Lone Mountain, a prom- 
inent t;opographic 1 andmark that  1 i e s  about 14.4 k m  ( 9  mi) west of Tonopah 
( fig, 1) , and i nc1 udes Lone Mountain , the Weepah Hi 11 s t o  the southwest, and 



p o r t i o n s  o f  t h e  General Thomas H i l l  s t o  t h e  s o u t h e a s t  ( p l  . 2 ,  i n  p o c k e t ) .  

All o f  t h e  Lone Mountain-Weepah a r e a  c o n s i d e r e d  i n  t h i s  s t u d y  i s  i n  
Esmeralda County, Nev., and w i t h i n  t h e  b o u n d a r i e s  o f  t h e  Lone Mountain ( 1 9 6 1 ) ,  
S i l v e r  Peak (1963b) ,  G i l b e r t  SE ( 1 9 6 8 ) ,  and Paymaster  Canyon (1970)  USGS 
topograph ic  quadrang1 e maps. 

The Lone Mountain mining d i s t r i c t ,  as d e f i n e d  i n  t h i s  r e p o r t ,  i n c l u d e s  
Weepah i n  t h e  Weepah Hill s ,  General Thomas i n  t h e  General Thomas H i l l  s ,  Alpine 
on t h e  wes t  s l o p e  o f  Lone Mountain, a s  well  a s  a l l  o f  t h e  p r o s p e c t s  a long  t h e  
e a s t e r n  s l o p e  o f  Lone Mountain. 

Mining Hi s t o r y  and Produc t ion  

According t o  Thompson and West (1881, p. 5 1 8 ) ,  Mexican miners  made d i s -  
c o v e r i e s  i n  t h e  Lone Mountain d i s t r i c t  i n  1863, and o rgan ized  t h e  d i s t r i c t  i n  
1864. The d i s t r i c t  was d e s c r i b e d  a s  abandoned i n  1866, then  was reopened i n  
1878, when some o r e  was sh ipped  f o r  t r e a t m e n t .  T h i s  e a r l y  a c t i v i t y  was prob- 
ably  on t h e  e a s t  and s o u t h e a s t  s i d e s  o f  Lone Mountain. Tota l  p r o d u c t i o n ,  
i n c l u d i n g  some i n  1918 from t h e  A1 p i n e  p r o p e r t i e s ,  was approximately  $211,000 
( S p u r r ,  1906, p. 81). A c t i v i t y  i n  t h e  Weepah p o r t i o n  o f  t h e  d i s t r i c t  d a t e s  
from 1902, when go ld  d i s c o v e r i e s  were made ( S p u r r ,  1906,  p. 8 0 ) .  L i t t l e  came 
o f  t h i s  f i r s t  a c t i v i t y ,  o r  o f  t h e  second f l u r r y  i n  1908. The main p e r i o d  o f  
p roduc t ion  a t  Weepah fol lowed d i s c o v e r i e s  i n  1927. Between 1935 and 1939, t h e  
Weepah Nevada Mining Co. produced $1,615,037 i n  go ld  from one p r o p e r t y  (Couch 
and C a r p e n t e r ,  1943, p. 6 5 ) .  S o u t h e a s t  o f  Weepah, a small  tonnage o f  b a r i t e  
was produced from t h e  American B a r i t e  mine i n  t h e  1907-19 p e r i o d  ( A l b e r s  and 
S t e w a r t ,  1972, p. 6 0 ) .  

In  o t h e r  p a r t s  o f  t h e  d i s t r i c t ,  mention i s  made of  mining i n  t h e  General 
Thomas H i l l s  i n  1904 ( B a l l ,  1907, p. 551, wi th  p roduc t ion  being r e p o r t e d  i n  
1910-21 1U.S. Geological  Survey,  1911, 1912, 1913, 1914, 1916, 1917,  1919, 
1921a,  b, 1922a,  b y  1924) .  '144th t h e  e x c e p t i o n  o f  a few c a r l o a d s  o f  l e a d - z i n c  
o r e  mined i n  t h e  mid-1960's from t h e  Gold Eagle  mine sou th  o f  Lone Mountain, 
1 i ttf e h a s  been r e c e n t l y  produced from t h e  d i s t r i c t .  In 1978, t h e  Nevada 
S t a t e  Mine I n s p e c t o r ' s  Repor t  showed on ly  one a c t i v e  mine i n  t h e  d i s t r i c t ,  a 
one-man o p e r a t i o n  o f  t h e  Blue J a y  t u r q u o i s e  mine i n  t h e  General Thomas H i l l s .  

To ta l  p roduc t ion  from t h e  Lone Mountain d i s t r i c t  i s  e s t i m a t e d  t o  be 
approximately  $3,500,000 (Couch and C a r p e n t e r ,  1943) .  Most o f  t h i s  was i n  
g o l d ,  s i l v e r ,  l e a d ,  and t u r q u o i s e ,  wi th  minor v a l u e s  i n  z i n c ,  c o p p e r ,  and 
b a r i t e .  

Land S t a t u s  

Most o f  t h e  l a n d  w i t h i n  t h e  Lone Mountain d i s t r i c t  i s  p u b l i c  l a n d  admin- 
i s t e r e d  by t h e  Bureau o f  Land Management. Fee l a n d  w i t h i n  t h e  d i s t r i c t  
c o n s i s t s  o f  a few p a t e n t e d  mining c l a i m s ,  wi th  t h e  l a r g e s t  p a t e n t e d  c l a i m  
block c o n s i s t i n g  o f  1 8  c l a i m s  s u r r o u n d i n g  t h e  Alpine mine. Other  p a t e n t e d  
c l a i m s  a r e  t h e  S i l v e r  Top #2,  t h e  A1 a s k a ,  t h e  Sul f u r  Pure ,  Alum Pure, and t h e  
Dipper cl aims ( p l  . 2 ,  i n  p o c k e t ) .  

Numerous unpatented mining c l a i m s  c o v e r  l a r g e  a r e a s  w i t h i n  t h e  s t u d y  
a r e a .  The number o f  t h e s e  c1 a ims,  t h e i r  d i s t r i b u t i o n ,  and l o c a t i o n  can be 



used as somewhat of  an indication of the current mining act ivi ty  in the area. 

The various claim blocks, patented and unpatented, are  outlined on the 
map accompanying th i s  report ( p l .  2 ) .  The locations of the blocks have been 
plotted as accurately as possible from information obtained from the Esmeralda 
County Recorder's Office. Some errors  i n  location are known to ex is t ,  how- 
ever, and exact 1 ocations can only be obtained from the location o f  marked 
boundaries in the field.  

General Geol ogy 

The Lone Mountain area has been mapped by Bonham and Garside (1979)  and 
Maldonado (1983). The area i s  characterized by the presence o f  complexly 
folded and faulted sediments ranging in age from Precambrian through 
Ordovician that  have been intruded by granitic plutons of Cretaceous t o  
Tertiary age, Lone Mountain i s  composed of a core of Cretaceous intrusive 
rock flanked to the east  and west by folded Precambrian and Cambrian sedi- 
ments. Younger intrusives (Ter t ia ry)  crop o u t  i n  the foo th i l l s  northeast o f  
Lone Mountain, and other intrusives o f  Cretaceous to  Tertiary age crop out 
along a roughly defined east-west zone extending from the General Thomas Hills 
westward through the northern Weepah Hi 11 s .  These intrusives cut Precambrian 
sediments in the Weepah Hill s and complexly faulted Paleozoic rocks in the 
General Thomas Hills. Younger 1 amprophyre dikes cut the Lone Mountain and 
Weepah plutons, and ap l i t e  and pegmatite dikes occur a t  the Moly prospect and 
Dipper claims, southeast o f  Lone Mountain. 

Most mineral occurrences i n  the d i s t r i c t  occur in metamorphosed sedimen- 
tary rocks within the contact aureoles of the various intrusive bodies, I n  
the A1 pine area, si1 ver-1 ead occurrences are present as rep1 acement bodies 
along bedding shears in dolomite near contact with the I-one Mountain intru- 
sive. In the be1 t extending from General Thomas Hil ls  t o  Weepah, copper-lead- 
zinc occurrences are present in shear zones in t a c t i t e  bodies associated with 
the Weepih pl uton and  younger intrusives adjacent t o  i t .  A t  Weepah, go1 d 
occurrence i s  present along a faul t that  cuts Precambrian sediments. To the 
eas t  of Weepah, prospecting for  copper, gold, and tungsten(?) i n  t ac t i t e s  
related t o  the Weepah intrusive has occurred. Uranium i s  reported to  occur in 
1 imoni t i c  zones a1 ong fractures in the northern par t  of the Weepah pl uton. 
Along the east  side of Lone Mountain, s i lve r ,  lead, zinc, and some copper 
occur in small deposits associated with northwest-trendi ng faul t s  and porphyry 
dikes f Bonham and Garside, 1979, p. 133). 

Speci f i  c Areas o f  Mineral Occurrences 

Ni thin the Lone Mountain mining d i s t r i c t ,  mineral occurrences are 
widespread and varied. For the purposes of this  study, however, the 
occurrences have been grouped in to  four general geologic-geographic units: 
the western contact area of Lone Mountain, the eastern footh i l l s  of Lone 
Mountain, southern tone Mountain, and the Weepah Hi11 s .  Each of these has 
s l ight ly  different  mineral occurrences, and each has i t s  own potential for 
future nii neral d i  scoveri es. 

Western Contact Area, Lone Mountain 

Mining ac t iv i ty  on the western slope of Lone Mountain was centered around 



the Alpine, northern A1 pine, and Alpine Eagle properties. A t  these and nearby 
small e r  occurrences, s i  1 ver-1 ead ores were mined from small b u t  hi gh-grade 
replacement ore bodies. According t o  Phariss (1974, p. 831, shipping ore from 
the d i s t r i c t  consisted mainly of vuggy, f r iable  cerussi te  cemented by hemimor- 
phite with s i lver  ha1 ides probably the important pay mineral. The ore bodies 
formed as. the resuf t of replacement of the Precambrian Reed Dolomite along a 
bedding-pl ane shear zone, which Phariss (1974) described as a thrust  fault .  
Local ore control s appear to  have been i ntersecti ons of northeast-trending 
shears and northwest-trending fau l t s  with gentle folds along the plane of the 
favorable bedding plane shear zone. A17 of the ore bodies are within the 
aureole of contact metamorphism related to the Lone Mountain pluton. 

Important guides t o  ore i n  the d i s t r i c t  have been s i l i c i f i e d  zones and 
the bodies of that  jasper that  occur along s tructures  within the favorable 
carbonate rocks. Phari ss  (1974) described t h i  s re1 ationshi p i n reference t o  
the Alpine ore bodies, and suggested two areas nearby where the presence o f  
sirnil a r  conditions could p o i n t  t o  new, undiscovered ores, Other favorable 
areas coul d ex is t  t o  the southeast in the band o f  Reed Dolomite tha t  f1 anks 
Lone Mountai r i ,  or t o  the southwest where the favorabl e carbonates disappear 
under a1 1 u v i  a1 cover. 

I n  addition to  silver-lead occurrences, prospecting targets for dis- 
seminated gold could be present i n  the d i s t r i c t ,  as suggested by t race amounts 
of gold i n  the A1 pine ores (Phariss,  1974, p .  861, and presence of' s i l i c i f i e d  
rock and jasper, important ore guides common t o  almost a l l  disseminated go1 d 
occurrences in Nevada. The Wyman Formation, present in the area, contains 
thin-bedded s i l  tstone and arg i l l  i t e  w i t h  interbedded 1 imestone and do1 omi te .  
The underlying Reed Dolomite also contains thin s i l t y  lenses. In Nevada, 
thi  n-bedded, si1 ty rocks are the host rocks for many of the fine-grained go1 d 
occurrences. The presence of trace amounts of gold associated w i t h  zones in 
carbonate rock coul d define prospecting targets in the underlying thi  n-bedded 
si1 ty rocks. Folding and faulting i n  the Precambrian rocks i s  much more com- 
pt ex that1 presented by Phari ss  , and structural compl i ca t i  ons coul d detract  
from or el imi nate a1 together favorabl e prospecting targets .  However, mineral 
occurrences could ex i s t  in rocks now covered by a1 1 uvium to the southwest of 
the A1 pine property, or a t  other s t ructural ly  control 1 ed I ocations a1 ong the 
west flank of \.one Mountain. 

Eastern Foothill s ,  Lone Mountain 

This area i s  we11 described by Bonham and Garside (1979, p. 132-133), and 
the detailed description need not be repeated here. O f  in te res t  i n  t h i s  area 
i s  the Moly Prospect molybdenite occurrence t h a t  l i e s  jus t  south of the area 
mapped by Bonham and Garside. The molybdenite i s  present in altered rock on 
the north edge of a quartz monzonite intrusive.  Other areas that  contain 
a1 tered rock within th i s  same intrusive were observed on the Dipper claims to 
the south of the molybdenite occurrence, where apl i t e  and pegmatite dikes and 
some copper occurrences were seen. The altered areas noted niay coincide with 
a magnetic high tha t  appears t o  embay the north s ide of an east-west-trending 
magnetic high (USGS, 19791. 

This area of altered intrusive rock has a potential for porphyry-type 
copper-molybdenum occurrence. The en t i r e  east-west-trending zone, extending 
west across the south end o f  Lone Mountain and the north edge of  the Weepah 



Wills, can be included within th i s  favorable area. 

Southern Lone Mountain 

This area covers the small basin between Lone Mountain t o  the north and 
the Weepah Hills t o  the south. No mining ac t iv i ty  was noted here, b u t  1 arge 
patches of secondary potassium-fel dspar associ ated with i ron staining are 
present in outcrops o f  intrusive rocks. This area l i e s  west o f  the Moly 
Prospect, and i s  along the magnetic high described i n  the previous section on 
Eastern Foothills ,  Lone Mountain. The altered areas could be related t o  
younger intrusive ac t iv i ty  such as the small dior i  t e  bodies t h a t  crop out on 
the north edge of the basin or  the Moly Prospect granite present to  the east. 

01 d location notices on claim posts prove tha t  the iron-stained outcrops 
have received attention i n  the past. A large block of claims has recently 
been staked immediately south of the altered outcrops, located on the south 
edge of the small basin, These cl aims, the I t sa  group, are  reported to  have 
been staked to  cover an area of anomalous radioactivity detected durir'ig an 
airborne radiometric survey. 

The presence of a1 tered rock, coupled with evidence of mu1 tip1 e stages of 
intrusive ac t iv i ty ,  a1 1 coinciding with the east-west magnetic trend, make 
th i s  area a t t rac t ive  for future mineral exploration. The recent staking of 
uranium claims shows the area i s  receiving exploration attention a t  t h i s  time. 

Weepah Hills 

I n  doll a r  va1 ue, the Weepah H i 7  1 s have provided the largest  production 
w i t h i n  the Lone Mountain d i s t r i c t .  Most of th i s  amount was provided by the 
Weepah Nevada Mining Company go1 d mine a t  Weepah. Much smaller b u t  s t i l l  
significant production came from the Gold Eagle mine eas t  of Weepak. 

The. Weepah go1 d deposit occurs in  a shear zone cutting Precambrian si1 t- 
stones and carbonates (Wyman Formation) that  crop out in a northeast-trending 
be1 t along the southeast contact of the Weepah pluton (Sonderman, 1971) .  In 
the vicinity of the old go1 d operation, there may be potential for development 
of additional reserves of 1 ow-grade go1 d ore. A Cal i forni a-based company now 
holds the Weepah deposit and claims surrounding i t ,  and i s  reported to  be 
evaluating the mineral potential of the area. To the eas t  of Weepah, small 
concentrations of copper-gold ore were mined from t a c t i t e  pods that formed 
a1 ong the contact between the Cambrian Campita Formation and the Weepah stock. 
Some tungsten (scheel i t e )  has been reported from t h i s  area also. About 3 km 
( 2  m i )  southeast of these deposits, bar i te  has been mined from small deposits 
in the Harkless and Poleta Formations (Albers and Stewart, 1972, p. 60). 
Along the north s ide of the Weepah stock, numerous small pendants of Wyman 
Formati on outcrop within the predominantly grani t ic  terrain.  Small , 01 d 
prospects in th i s  area explore gold-bearing quartz veins tha t  cut the meta- 
morphic rocks. Recent claim staking in th i s  area (Ape claims) reportedly 
covers areas of radioactivity detected during an airborne radiometric- 
reconnai ssance survey. The radioactivity i s reported Lo be associated with 
iron-oxide-fill ed shear zones in the Weepah pl u t o n .  

West of the Weepah Hi l l s ,  a pediment flanks the western slope of the 
range. Examination of t h i s  area revealed outcrops of garnet t a c t i t e  and 



apl  i t i c  rocks.  A pebble d i k e  and a small gossan a l s o  outcrops w i t h i n  t h i s  
area. L i t t l e  p r o s p e c t i n g  appears t o  have been done i n  t h e  pediment, and i t  
may have expl  o r a t i o n  p o t e n t i a l  . 

Eas t  o f  t he  Weepah p l u t o n  outcrop,  i n  t h e  eas te rn  Weepah H i l l s ,  ex tens ive  
areas o f  ga rne t  t a c t i t e  occur i n  ou tc rops  o f  Cambrian carbonate rocks.  Along 
t h e  no r the rn  p a r t  o f  t h i s  area, toward Lone Mountain,  many small prospects  
exp lo re  showings o f  copper,  l ead ,  z inc ,  and s i l v e r  t h a t  occur  i n  l enses  and 
pods w i t h i n  the  t a c t i t e .  One o f  these, t h e  Alaska,  seems t o  have had s i z a b l e  
underground work ings,  b u t  p roduc t i on  f i g u r e s  a r e  n o t  known. A t  t he  Go1 d Eagle 
mine t o  t he  south,  f a i r l y  1  arge bodies o f  l e a d - z i n c - s i l v e r  replacement o re  
were mined froni d e p o s i t s  assoc ia ted  w i t h  a  smal l  q u a r t z  monzonite i n t r u s i v e .  
W i th i n  t h i s  e n t i r e  area, i n d i v i d u a l  depos i t s  have been smal l ,  b u t  t h e  t o t a l  
ou tc rop  area o f  t a c t i t e  and t h e  s c a t t e r  o f  m i n e r a l  occurrences a r e  q u i t e  
extens ive,  A p o t e n t i a l  e x i s t s  f o r  t h e  d i scove ry  o f  a d d i t i o n a l  rep1 acement o re  
bodies and l a r g e  d isseminated o r e  bodies i n  t h i s  p a r t  o f  t h e  d i s t r i c t .  To t h e  
south, i n  t h e  sou thern  Weepah H i l l  s, severa l  c l  a im groups are repo r ted  t o  have 
been s taked on b a r i t e  occurrences, suggest ing a p o t e n t i a l  f o r  b a r i t e  
p roduc t i on  from t h i s  d i s t r i c t  i n  t h e  f u tu re .  

Summary 

Min ing  a c t i v i t y  i n  t h e  Lone blountain area d a t e s  back t o  t h e  e a r l y  1860's 
and has been more o r  l e s s  cont inuous t o  t h e  p r e s e n t  t ime. Major  p roduc t i an  
has been I n  go1 d, b u t  copper, l cad ,  z i nc ,  s i l v e r ,  tu rquo ise ,  and b a r i t e  have 
a l s o  been produced from the  d i s t r i c t ,  Recent a c t i v i t y  i n d i c a t e s  t h a t  t he re  
a l s o  may be uranium p o t e n t i a l .  Cu r ren t  (1979) known a c t i v i t y  i n  t h e  d i s t r i c t  
i nc l udes  d r i l l i n g  a t  t h e  A lp i ne  Eagle, e v a l u a t i o n  work a t  Weepah, uranium 
e x p l o r a t i o n  i n  t h e  n o r t h e r n  Weepah H i l l s ,  and t u r q u o i s e  min ing  a t  t h e  Blue Jay 
p roper ty .  Many e x p l o r a t i o n  f i r m s  a re  a c t i v e  i n  t h i s  p a r t  o f  c e n t r a l  Nevada, 
however, and t h e  Lone Mountain d i s t r i c t  i s  no d o u b t  under s c r u t i n y  by many o f  
them. 

I n  t h e  Lone Mount in  d i s t r i c t ,  evidence i n d i c a t e s  severa l  pe r i ods  o f  i n -  
t r u s i v e  a c t i v i t y .  Large areas o f  s i l i c a t e d  r o c k s  occur  i n  c o n t a c t  zones and 
areas t h a t  have undergone potass ium-fe ldspar  a l t e r a t i o n ,  and s e r i c i t i z a t i o n  
occurs w i t h i n  some i n t r u s i v e  outcrops.  

M inera l  occurrences a re  widespread, va r ied ,  and occur w i t h i n  areas o f  
f avo rab le  s t r u c t u r e  and l i t h o l o g y  th roughout  t h e  d i s t r i c t .  S tud ies  o f  m inera l  
zon ing  and a1 t e r a t i o n ,  coup1 ed w i t h  d e t a i l e d  g e o l o g i c  mapping, c o u l d  out1 i n e  
severa l  favorab l  e  p rospec t i ng  areas w i t h i n  t h e  Lone Mountain d i s t r i c t .  

PIPE SPRING PLUTON 

The P ipe  S p r i n g  p l u t o n  i s  known as t h e  g r a n i t e  o f  P ipe Spr ing (Shawe, 
1981) and c rops  o u t  a long  the  south f l a n k  o f  t h e  Toquima Range, on t h e  n o r t h  
s i d e  o f  Ra ls ton  V a l l e y  i n  west -cent ra l  Nye Coiinty ( f i g .  1 ) .  The s tudy  area i s  
about 10 km ( 6  m i )  south o f  t h e  min ing  camp o f  Manhattan ( p l .  3 ) ,  and i s  con- 
s i de red  t o  be  w i t h i n  t h e  Manhattan m in ing  d i s t r i c t .  Most o f  t he  area i n v e s t i -  
gated i s  w i t h i n  t h e  boundar ies o f  t he  Bax te r  S p r i n g  (1963a) and B i g  Ten Peak 
West (1971b) USGS topograph ic  quadrangle maps, b u t  p a r t  o f  t h e  area extends 
n o r t h  i n t o  t h e  Manhattan ( 1 9 7 1 ~ )  and Belmont West (1971a) quadrangle maps. 



Mininq Hi story and Production 

The area considered in the study i s  flanked by the Manhattan mining 
d i s t r i c t ,  an important go1 d mining d i s t r i c t ,  Four smaller centers of activity 
are a1 so located within the area: Baxter Spring, Spanish Springs, Willow 
Springs, .and Monarch Ranch. Discoveries a t  Manhattan date back t o  18G5, b u t  
the main period of ac t iv i ty  was between 1907 and 1947, and consisted of mainly 
gold production. A t  the present time, Manhattan i s  experiencing a revival o f  
act ivi ty ,  and go1 d-mining operations are again underway. 

There i s  no record of production from the smaller camps mentioned in the 
l i te ra ture .  Spanish Springs apparently served as the base of operations for a 
Spanish prospecting group i n  the 2 8 8 0 ' ~ ~  and thereby received i t s  name 
(Kleinhampl , written commun., 1982). Monarch Ranch was the focus of a 1 and 
sales-mine promotion scheme in 1906, b u t  never rea l ly  boomed (Pahar, 1970, p. 
355). Gold was discovered near Baxter Spring in 1906 (Pahar, 1970, p. 361), 
b u t  act ivi ty  lasted only a few months. Early production a t  Willow Spring i s  
inferred to  have been gold and s i lve r ,  b u t  no  production records document 
th is ,  

Land Status 

Most of the 1 and in Ra1 ston Val1 ey, south of the Toquima Range, i s  publ i c  
land administered by the Bureau of Land Management. The publ  i c  land in the 
Toquima Range around Manhattan i s  within the Toiyabe Nati ona1 Forest. 

Around Manhattan, there are  large blocks of patented m i n i n g  claims where 
present mineral exploration act ivi ty  i s  a t  a high level .  Most o f  the public 
land surrounding Manhattan i s  b1 anketed with new mining claims. Out1 ines of 
some of the claim blocks tha t  cover the Pipe Spring pluton and adjacent 
Ral ston Val1 ey are shown on the map accompanying t h i s  report ( p l ,  3, in 
pocket). Claim blocks north of the north boundary of the Pipe Spring pluton 
have not .been shown. 

General Geol oav 

The Pipe Spring pluton i s  i n  contact with Paleozoic rocks in the southern 
part  of the Toquima Range. The Paleozoic rocks consisting of Cambrian and 
Ordovician quartzite,  s i l  tstone, mudstone, shale, and carbonate s t r a t a  are 
t ight ly fol ded a1 ong west-northwest-stri king axes, and are commonly overturned 
northward (Ferguson, 1924, p. 55).  Emplacement of the pluton was control led 
by preexisting folds, w i t h  doming accompanying empf acement (Kl ei nhampf , 
written commun., 1982), as suggested by gross concordance of the pluton 
margins with s t r a t i  fo l ia t ion .  Present data indicate an age o f  81 m.y. for the 
pluton (Shawe, 1981). 

Near Will ow Spring and Monarch Ranch, a greenstone-serpentini t e  assem- 
b1 age over1 i e s  or intertongues with the Cambrian and Ordovician s t r a t a .  One 
constituent of the assembl age, pyroxene porphyry, commonly autobrecciated, 
crops out southwest of Manhattan in the Willow Spring to  Baxter Spring area. 
The nickel occurrences a t  Willow Spring and Monarch Ranch are associated with 
thi  s greenstone. 

To the eas t  of Ralston Valley, volcanic rocks associated with the Big Ten 



Peak caldera crop out, These rocks are mapped as  s i l  i c i c  ash-f'l ow tu f f s ,  rhy- 
o l i t i c  flows, and shallow intrusives. The caldera margin may follow the edge 
of Ralston Valley (Stewart and Carlson, 1976). 

Specific Areas of Mineral Occurrences 

Baxter Spring 

Prospecting for gold apparently began in 1905-06 near Baxter Spring, a 
small settlement tha t  sprang u p  foll owing the discoveries. This early 
activity was short lived with no record of production from the area. 

Gold occurs with quartz in shear zones cut t ing Cambrian and Ordovician 
s t rata .  The shear zones are discolored by the presence of iron oxide, and 
also contain traces of arsenic and mercury. The present high gold price has 
caused renewed in teres t  in Baxter Spring, resulting i n  the area coming under 
claim by Felmont Oil Company. There i s  a potential for the occurrence of a 
1 arge 1 ow-grade go1 d deposi t. 

Spanish Springs 

Considerabl e prospecting for tungsten has been conducted in the intrusive 
outcrops near Spanish Springs. Wuebnerite-bearing quartz veins w i t h  associ- 
ated te trahedri te  cu t  the granitic pluton. L i t t l e  tungsten was produced from 
the area, b u t  some huebnerite was recovered from alluvium by dry-wash methods 
in 1915 (Kl einhampl , written commun., 1982) .  

Wi 11 ow Spri ng-Monarch Ranch 

These two areas are on opposing sides of the study area. Willow Spring 
i s  on the west, south of Manhattan, and Monarch Ranch i s  on the east ,  near 
Belrnont. They are described together because of the i r  geologic and miner- 
alogic s imilar i t ies .  The description i s  abstracted direct ly  from Kl einhampl ' s  
discussion (written commun., 1982) of nickel and re1 ated mineral s i n  northern 
Nye County* 

Nickel mineral s a t  Manhattan i ncl ude garnieri t e  and possibly minor nicco- 
1 i t e  in hydrothermal ly  a1 tered sedimentary s t ra ta .  A t  Manhattan and Monarch 
Ranch, nickel , chrorni um,  and cobal t were a1 so found i n  serpenti n i  te .  The mi n- 
era1 forms of the elements have not been establ ished a t  Monarch Ranch, where, 
i n  addition to  the nickel, turquoise was mined along a faul t and chrysotile 
noted within fractures cutting the serpentini te .  

The nickel and related minerals, chromium and cobalt ,  are nearly every- 
where associated with serpentinized ultramafics. The deposits are believed to  
have formed during al terat ion of some of these rocks, which had a high primary 
content of the metals. Depth of formation of the deposits i s  not known, h u t  
as much of one gssociated rock (ul tramafic rocks) i s  autobrecciated a t  the 
Manhattan 1 ocal i ty ( Wi 11 ow Spri ng ) , depth of empl acemen t may have been shall ow. 

The nickeliferous deposits near Manhattan are a t  l e a s t  in part post-Early 
Triassic, because the Lower Triassic Candel ari  a Formation i s  mineral ized. The 
nickel 4 ferous rocks southwest of Mantlattan in the vicini ty  o f  Will ow Spring 
have been examined for  the i r  nickel potential by Standard Slag Company (1961), 



pr iva te  pa r t i e s  in 1970, and by F. G .  Poole of the  USGS (1970-71). G.  R.  
Gay1 ord s ta ted  (wri t ten  commun., 1965) t h a t  the zone of mineral i za t ion  extends 
along the s t r i k e  of a sedimentary uni t  of the Candelaria Formation fo r  5 km ( 3  
m i ) .  The sedimentary un i t s  s t r i k e  N. 10' W .  and range from 3.0-90 m (35-300 
f t )  i n  width, Gaylord Further s t a ted  t h a t  in the well-developed areas ,  the 
material has an average grade of 0.35 percent nickel and a few hundredths of 1 
percent cobalt.  F. G. Poole l a t e r  noted (wr i t t en  commun., 1970) t h a t  nickel 
ranges from 0.15 t o  0.20 percent by weight in the se rpen t in i t e  i n  the  same 
area. 

O u t  of  seven selected grab samples of serpentitiized rock from the  Monarch 
Ranch loca le  col lec ted by the USGS, the maximum nickel and re1 ated metal 
values were 3,000 ppm nickel ,  3,000 chromium, 500 coba l t ,  and g rea te r  t h a n  2 
percent copper, The Monarch Ranch l o c a l i t y  came under Howard Hughes' owner- 
s h i p  in  1964, and i s  known to  have been d r i l l ed  i n  1960 (F. G .  Poole, oral 
commun., 1971). Magnetic and induced pol a r i  za t i  on surveys were made in  1965 
by P i l o t  Exploration and were followed by 1 irni ted physical explorat ion,  but no 
exploration has been conducted s ince  then. The serpentinized body a t  the  
Monarch Ranch area occurs in a small up1 i f t ed  block separated by alluvium from 
an outcrop of diabasic rock on the  eas t .  A 125-111 (400-f t )  deep d r i l l  hole 
bottomed in serpent in i te ,  but another bottomed i n  Ordovician t rans i t iona l  
rocks s imi lar  t o  those a t  Manhattan ( F .  G .  Poole, oral  commun., 9971). 
Dolomitic masses faulted agains t  the se rpen t in i t e  may be Cambrian and are 
probably a1 tered sedimentary beds and not  carbonatized se rpen t in i t e .  

Big Ten Peak Caldera R i m  

Stewart and Carl son (1976) showed t h a t  the margin of the  Big Ten Peak 
caldera may 1 i e  a1 ong the eas tern  margin of Ral ston Valley, e a s t  of the 
Manhattan pluton outcrop, where several small prospects a re  located i n  ash- 
flow tu f f s .  The general area of the caldera margin presents a favorable 
exploration t a rge t .  

Summary 

The outcrop of the Pipe Spring pluton i s  not spec i f i ca l ly  a high-priori ty 
mineral exploration area;  however, the Manhattan mining d i s t r i c t  has been 
ac t ive  sinCe the 1860" and i s  current ly  undergoing a mining revival . The 
northern contact  tone of the  pluton,  extending from Baxter Spring on the west 
t o  Stewart Spring on the e a s t ,  contains numerous prospects and old workings. 
Several companies a r e  cur ren t ly  a c t i ve  i n  t h i s  area. The tungsten-bearing 
veins within the pluton near Spanish Springs may warrant additional explor- 
a t i  on, with potenti a1 Yo%r go1 d and tungsten pl acer  deposi t s  i n  the Ral ston 
Valley. The occurrence of nickel and associated metals a t  Willow Spring and 
Monarch Ranch may ind ica te  a potent ia l  f o r  these elements. 

The prospects associated with the margins of Big Ten Peak caldera on the 
e a s t  s i de  of Ralston Val ley  may def ine  an important prospecting t a r g e t  in  t h a t  
area. The bedrock configuration of Ralston Valley i s  n o t  known, but i t  i s  
possible t h a t  the al luvia1 cover i s  not thick along the  inferred caldera rim 
northwest of the outcrop areas i n  the  nearby Monitor Range. 
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APPENDIX A 

C R I B  SHEETS FOR MINING CLAIMS AT THE CLIPPER G A P  PLUTON. 

Selected 1 ocations plot ted  on Pl a t e  1. 
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CRIB SHEETS FOR MINING CLAIMS AT THE LONE MOUNTAIN-WEEPAH PLUTONS. 

Se lec t ed  l o c a t i o n s  p lo t t ed  on P l a t e  2. 
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Stewart,  p. 62) .  2 
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N85 and m a r b e l i z e d  l i m e s t o n e  a d j a c e n t  t o  i n t r u s i v e  c o n t a c t  w i t h  g r a n i t e  po rphyry  
mass. M i n e r a l i z e d  r o c k  i s  a  g o s s a n  w i t h  p l u m b o j a r o s i t e ,  s m i t h s o n i t e  and 
Cu o x i d e s .  G r a n i t e .  p o r p h y r y  i s  b l e a c h e d  a n d s e r i c i t i z e d ,  i t  i n t r u d e s  a 
s m a l l  d i o r i t e  body as  w e l l  a s  t h e  Mule S p r i n g s  l i m e s t o n e  (Ronham, 1 9 7 9 ) .  > 
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A l l  c l a i m s >  

N85 S p r i n g s  l i m e s t o n e  a d j a c e n t  t o  q u a r t z  m o n z o n i t e  po rphyry  c o n t a c t .  M i n e r a l i -  
a t i o n  o c c u r s  i n  l i m e s t o n e ,  q t z .  v e i n s ,  and s i l i c a t e d  l i m e s t o n e .  

TkLee i n t r u s i v e  r o c k  p h a s e s  s e e n  on dump, q u a r t z  monzon i t e  p o r p h y r y ,  
d i o r i f e ,  and  d i o r i t e  p o r p h y r y .  P y r i t e  o c c u r s  as  d i s s c m i n a t i o n s  and a l o n g  
f r a c t u r e s  i n  a l l  t h r e e  rock t y p e s .  Q u a r t z  monzonj  t e  p o r p h y r y  e x h i b i t s  
s t r o n g  s e r i c i t i c  a l t e r a t i o n  of  p l a g i o c l a s e .  D i r o j t c  and d i o r i t e  
po rphyry  a r e  r e l a t i v e l y  f r e s h  a p p e a r i n g ,  b u t  h a v e  p o t n s s i c  a l t e r a t i o n  a l o n g  
f r a c t u r e s .  Ve ry  m i n o r  q u a r t z  v e j n l e t  d c v e l o p r n c ~ ~ t  i n  i n t  r t i s i v c  rocks  (Ronham 
1 9 7 9 ) .  > 

F4 Nevada, NBMG B u l l  7 8 .  > 



P R O D U C T I O N  I M S I  , C 2 1  ! h l b 4 ~ ~  ' 
O ~ k [ ~ ~ L  C ~ ~ U L ~ T S  O L N  ~ L ~ ~ ~ . L Y I ~ ~ . ~ ~ ~ I ~ ~ L ~ , ~ ~ . U ~ L I  .e_sL- ET!.~C, ...c:wI!!-I~.!!!~!&!' .i;=llella, 

t t ! t ra l~t !dr i t t : ,  x o i ~ k ~  = 2 0  c : ~ i ~  w l d ~ a ,  I I O ~ I . ~ I W ~ , ~ , L  s t r i k t : ,  111 ~ I o ~ o ~ I I ~ L L ~ ,  l i i111*!~1<1r!~,  i ~ r ~ ; l l l i t c  -- - -. -- .. - .- - - -- . - - . - .. - - . - - .- . - -- ...... -. - . - .. -. .. - - - ... -- 
w a l l  r o c k .  Workii~jir; c c i n s i s t  o t  a s h a f r  or1  Ski s i d e  of canyon (=  20 m d e e p )  and 

s e v e r a l  s m a l l  d r y - h o l c s  liloiig s i r l i c e  t o  NW, on L l ~ e  Ni': s f d c  of t h e  ca!lyoii two a d i t s  

( -  10 rn & 30 111 l o n g )  e x p l o r e  p r i r a l l e l  i l s s u r c s .  - -- 

lRLcOn~ r r p c  , 8 1 0  ~L_L_I>  CRIB REPORT FORM (Nevada Version) 

l l h P 0 l i Y & T l O N  I O U H C l  I > *  <1'IngleY lY7' > * L I H f W  A L C O H O l  u I U P D A T C )  

USGS 

C I P O S , T  N O . .  . . . .  1 4 0  + c.?:!.i~&g.~...J. V .  > 
L b Y T  I* 

. . . .  flic. L l h x  l o .  6 3 0  5 -  z 

- u ~ i o r  r n o ~ u c r r  MAJOU <LI I ! I , / I , T L C P O S I T  S I Z E  M I L < -  b 
t 

Y I k Y M  V R O D U C I S  MINO@ <I s G 1 < c s 1 j j I I , I + S T R I C E  Y I O  < L , , I >  - D l r  u80  <-> 

- PFUOVCT~ON @ Y L S  s r L  uro L o r  1 ~LvhGt M * o  c Dl .  Y100 ' > 

- .our  U I ~ C R A L ~  C , O <  (;~lLcll'l t L c t r ~ l h e d r j t c  

- YIMVR o n [  Y i * r * l l s  0 1  4 - - - _ - - - - - _ _ _ _ _ - - - . - _ _ _ _ _ _ _ - ~  - 
GEOLOGIC INFOKMATION 

-'GENLRAt;% R E F E R E N C E S  
$1 F,< l i i ~ t ; l c y ,  .I.  V .  3-1Y79) 1 : i ~ ~ I d  t * x ~ ~ f i ~ i t i d L i ~ ~ ~ l  -- - -- . - 

A l b c r s ,  J. l ' . ,  i%i t r I  S t e w a r t ,  .I. t i .  ( i ~ i ~ ~ - f : , , ~ ~ f i n ,   it^ ~ ~ ~ ~ ~ , ~ ~ l d ~  co., H ~ ~ . ,  
TI F 2 <  - -. 





.............. -- 0 0 0 1 7 i :  I , o n ~ ~  ' ' ' ~ i v 3 1  o l n o - .  

rnt a w n  o a a  . - - -  , - 
,0'1 . " " .  Q I n a  r. 

0 0  Yr!.%, - ?-",!L7 - -. , .-- ui>.(rir:? . ~ a  J s r r u l X ~ ~ , ~  

t!l"lUS7J 
2 0.1 " ( ' ' r l ~ n o ,  * 



- 
F2 NBMG. 78.7 



c cov Rrr , , , . , , A'O c ' " 3 : 1 ~ 2 2 L  > f 1 LfiIb,lUoc 
0 U 

I'i~yoi;i:;t c r  L;nnyr)ll 
.e a y r o  , , , , , . A V O  < * N O D  * S O  <-A. - 1 . d -  ,--.-A - t . i . t . .  ..z 

O D 0  U Y  83VW 
1:24,UOi) 

-r Q U A D  ~ C A L & .  . . A 1 0 0  8 
> 

.- 
*4u s  sHct r ,  , . . * t  <-L2.!i!Lc1ci 1oYNsHir1s1 A L .  r 4 -U 

0 u  , , A B I . I . i - _ . - -  > HA*Gr1a). * 1 a < L 5 1 - 2 2 J  --.,-A> 
5 a 

, - 0 t l 0 8 1 7  r r r r .  . . c.0 'S.LOC~.UUI~;L,L~~ > ~ ~ C T I O U I * )  A I I  <rhL l/li LLU c~ LLA -3 

H O S T  HOCK. G C * ,  C I I  -: . - - ! & ! ~ c ( I I I s  ' UCHIcJI**l)l * * I <  

, ~ ~ D U C T , ~ #  lutr ell <-&LC > 

b t  blk I 1, r  L I  I ,  s 1 I I C  I I I ,  I i t h l z c d  

i n t r u s i v e ,  f o u n d  i n  d r a l n , l g e  & s u i a l l  l r i l l  o t  f c ~ o l  o i  s i r ) j > c .  O l r l  c l ; ~ i m s  s1lc)w nanie 
_________.________ -- _... 

- C l ~ i r a b - - ( n o t  r c a d i i b l e f ,  ]>robi i t> iy  c1i)t.e IL-O!II 1 9 3 0 ' s  - i ~ o  work  ~ L ~ ! b J ~ ~ _ - ( J & i t r . r o p  O F  

d i o r i t e  t u  n o r t h  & e a s t  - clior1t.e a1)pc:ars t o  b e  i n r r u d c d  i n t o  I.onc bit, g r < i n i t c .  
__I_.___.--_. 

S a m p l e s  t a k e n  fro111 a r e a  a r c  s l i g t i t l y  ra i i iodc t lve .  S a m p l e  112 Laketi t i e r e ,  (NIIMG 
-- - - - -. - - - --- - 
a n a l y s i s  a t t a c h e d  . )  
-- ____ 

. R ( C O R D  r r t c  . * ~ O * L L J >  CRIB REPORT FORM (N tsv~ t fu  Vcrsion) 

+ L ~ ~ o ~ u ~ ~ i ~ ~  rourc t  O ~ V  <...U&Y, 197"  - r * L ~ * t w  ~ C C O R D I  u I U ~ O A T C I  

USGS 

COMMODITY INFORMATION 
SCOuYOOiiltS PRClthT* 

A i l  .I - . . - I  
U L P O I I ~  " A W L  I r u o n r w s  

4 0 2  ( > 
PO411IUN ? # O M  N I A R L S T  Y H r i Y l H L H l  L O C A L I I I  

-. Y L O D U C T I O N ~ ~ S  s u r  u r u  c r  1 .  v ~ u r r c t  u9o < -_-r D i n  u100 < > 

.- O I C  * I I . t R I L I  cao < - > -.--..---- 

. Y A 1 h  ti*( YI*C..L3 cat 5 > 

-c YI*M OHL Yihf1111 L 3 3  5 -- > 

GEOLOGIC INFORMATION 



N75 sericitization > 

K 4  after p y r i t e  > 

1 .s 

Sample /I2 Cu Z n  Pb Mo W A u  Ag U 
(ppm) (ppm) (ppm) ( P P ~ )  ( ~ ~ 1 1 1 )  (PP) (PP)  (PP) 
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N85 The are  o c c u r s  i n  l i n i e s t o n e  and a l a s k i t e .  S p u r r  r e p o r t s  r i c h  o r e  i n  
g e n t l y  d i p p i n g  l i m e s t o n e s  which have been  a l t e r e d  t o  f i n e - g r a i n e d  marble 
and i n  p l a c e s  s i l i c i f i e d .  J a s p e r o i d  h a s  b e e n  d e v e l o p e d  h e r e  a l s o .  

The l a t e r  m i n i n g  a s  r e p o r t e d  by Oxnam, ( p .  301), was a long  a q u a r t z  
v e i n  40-60 f e e t  t h i c k .  The q t z .  v e i n  i s  i n  a f a u l t  zone and i s  s t r o n g l y  
s h e a r c d .  F rec  Au i s  p r c s c n t .  The h o z  i s  s c h i s t .  > 

F3 County, Nevada, NBMG B u l l .  78.  > 
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Gen v e i n i n g  & m a t r i x  f o r  p e b b l e  d i k e ,  r o c k  c o n t a i n s  p o i n t s  of y e l l o w  L brown 
Feox, a l s o  s p e c k s  of b l a c k ,  m e t a l l i c  m i n e r a l ( ? ) .  

Near t h e  main r o a d ,  a  major  f a u l t  zone s e p a r a t e s  s l in ly  r o c k s  t o  t h e  wes t ,  
from t a c t i t e s ,  l i m e s t o n e s ,  e t c .  t o  e a s t .  T h i s  cou ld  be a major  t h r u s t ( ? )  
f a u l t .  

I n  t h i s  same a r e a ,  i n  a n  o u t c r o p  of limestone, a  narrow (=  20 cm) l e n s e  
of siliceous g o s s a n  o u t c r o p ,  h a s  a  s t r j k e  l e n g t h  of = 2m. Shows good 
boxwork s t r u c t u r e  ( s p h a l e r i t e ? ) ,  but;-no o l d  wqrkings  were n o t e d .  > 

4 

C43 Sample 3 ,  s i l i c a  v e i n i n g ,  p e b b l e  d i k e .  
Sample 4 ,  gossan  o u t c r o p .  

Sample No. Cu Zn P 12 M o  W Au Ag U 

-- - 7 pn~) ( 1 ~ 4  h.pn1) (~Y-~L&~-~I--(-~~~?).--(-PJ~~-- L P J L ~ )  .--- 11 

F2 MBMG B u l l .  78. > 



APPENDIX C 

CRIB SHEETS F O R  MINING CLAIMS AT T H E  P I P E  SPRING P L U T O N .  

Se l ec t ed  l o c a t i o n s  p lo t ted  on P l a t e  3 .  
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N85 Ordov ic ian  r o c k s  which was covered  and p r e s e r v e d  by a  r h y o l i t e  f low.  The 
b r e c c i a  i s  cemented by q u a r t z .  M i n e r a l i z a t i o n  e v i d e n t l y  came I a t e r  
p o s s i b l y  a s s o c i a t e d  w i t h  r h y o l i t e  d i k e s  i n  t h e  a r e a .  

Fragments  i n  t h e  b r e c c i a  a r e  of r h y o l i t e  p l u s  l a t e .  According t o  
K r a l ,  p. 1 2 6 ,  t h e  1:reccia f r a g m e n t s  o r e :  l i m e s t o n e ,  s c h i s t ,  q u a r t z i t e ,  
s h a l e ,  and c h e r t .  The cement ing  inntr ix  Js f l u o l - i t - e ,  c a l c i t e  and q u a r t z .  > 

F1 ~ e v a d i - ,  U.  S .  G.  S. Bul l . .  723. > 
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N85 Ledding p lanes  by f i n e  g r a i n e d  w h i t e  q u a r t z .  2.  Rep lacemen t  of l i m e s t o n e  
by f i n e  g r a i n e d  b a r i t e  wh ich  c o n t a i n s  s t i b n i t e .  > 

F1 a d a ,  U.S.G.S. B u l l  723. > 





N85 ou tc rop  of d i a b a s e  on t h e  e a s t .  A 400-foot d r i l l  h o l e  remained i n  
s e r p e n t i n t e a l l  t h e  w a y ,  b u t  a n o t h e r  bottomed i n  O r d o v i c i a n  t r a n s i t i o n a l  
r o c k s  s i m i l a r  t o  t h o s e  a t  Manha t t an .  D o l o m i t i c  masses  f a u l t e d  a g a i n s t  
t h e  s e r p e n t i n i t e  may b e  Cambrlan and  a r e  p robab ly  a l t e r e d  sedirxtentary beda 
and n o t  c a r b o n a t i z e d  s e r p c n t i n i t e  (Kleinhnmpl ,  p. 664). > - 

~1 Rough d r a f t ,  
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