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V

A B S T R A C T

The W eepah m ining d is tr ic t  of e a s t -c e n tr a l  E sm era lda  County 

e x e m p li f ie s  m any of the gold cam ps throughout N e v a d a - -s m a ll ,  s p o 

radic  produ ction , and lim ited  g e o lo g ic  in form ation . The d is c o v e ry  

of gold  by H orton  and T ra y n or  in 1927 provided  the im petus fo r  what 

p roved  to be the last  s ign ificant "go ld  rush" in the w estern  United 

States. The d is t r ic t  d i f fe r s  f r o m  the typ ica l e a r ly  w estern  Nevada 

gold  m in es  in that even with an in cre a s e  in the p r ice  of gold , the 

d ep os it  was e c o n o m ic a l  only by using open -p it  m ining m ethods. P r o 

duction  f r o m  the W eepah d is tr ic t  betw een  1904 and 1939 is valued in 

e x c e s s  o f  1.8  m il l io n  d o l la r s .

The o ldest  ro ck s  exp osed  in the W eepah d is t r ic t  a re  P r e ca m b r ia n  

pe lit ic  and carbonate  strata of the W yman F o rm a t io n  and R eed  D o lo 

m ite .  The P r e c a m b r ia n  units a re  o ver la in  by a llochthonous L ow er  

C am brian  and M iddle O rd ov ic ia n  sed im en tary  r o c k s .  The entire 

P a le o z o ic  sequence  has been  intruded by J u r a s s i c ( ? )  to M iddle 

P a le o ce n e  gran itic  and d io r it ic  r o c k s .  Q uaternary  sed im ents  uncon- 

fo rm a b ly  o v e r l ie  the e a r l ie r  r o c k s .

The W eepah d is t r ic t  is s tru ctu ra lly  situated along the northeastern  

l im b  of a gently dipping, southeast-p lunging anticline w hich  is  c h a r 

a c t e r iz e d  by  broad  f le x u r e s ,  m in or  thrusting, and h igh -angle  faults 

o f  sm a ll  d isp la ce m e n t .  The folding and thrust faulting p re ce e d e d ,
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or  was con tem poran eous  with, the e a r ly  p er iod  of em placem ent of 

the W eepah pluton. A p r e -J u r a s s ic  age fo r  the thrusting is indicated . 

The dominant north east-tren d in g  r igh t - la tera l  rotational shear pat

tern  of the d is tr ic t  is  typ ica l of W alker Lane tecton ics  and is p r o b 

ably  of Late M e s o z o ic  age .  A n a lys is  of structural data within the 

m apped area  suggests  that an initial northw est-sou theast  s tre s s  fie ld  

w as gradua lly  rotated to an essen t ia l ly  e a s t -w e s t  orientation . 

N orth east-tren d in g  dextra l s t r ik e -s l ip  faults appear to have been 

the m o s t  intensely  d ia lated , and these w ere  co m m o n ly  f i l led  with 

ve ins  of m a s s iv e  quartz . The quartz  has been granulated or  b r e c -  

c ia ted  by subsequent m ovem en t.

The W eepah Nevada deposit  is a typ ica l ep itherm al p re c io u s  

m eta l vein  of the g o ld - s i lv e r  type and is co n s id e re d  to be of Late 

M e s o z o ic  age . G e o ch e m ic a l  studies indicate that anom alous values 

f o r  the typ ica l ep itherm al a s se m b la g e  (a r se n ic ,  antim ony, and 

m e r c u r y )  are  p resen t  in the m ine a re a .  The d ep os it  is lo ca ted  along 

a q u a r tz - f i l le d ,  n orth east-tren d in g , r ig h t - la te ra l  shear zone . The 

sp o ra d ic  p rodu ction  p r io r  to 1927 ap p ears  to have been  confined  to 

h ig h -g ra d e  p ockets  of a u r i fe ro u s  sulfide ore  w hich  o c c u r r e d  as 

re p la ce m e n t  d ep os its  in carbonate  strata ad jacent to quartz ve in s . 

S cattered  vein  fra gm en ts  f r o m  the o ld er  dumps indicate that the 

p r im a r y  sulfide  was ch a lco p y r ite  w hich  subsequently  a ltered  to a 

dense  p itch  lim on ite  containing both f r e e  and in tergrow n gold . These
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p ockets  w ere  enriched  at the surface  and apparently did not extend 

m o r e  than a few feet  in depth. The deposit  m ined by the W eepah 

Nevada M ining com pany  f r o m  1935 to 1938 con s isted  of a lo w -g ra d e  

o re  taken f ro m  the granulated quartz vein filling  the Weepah Nevada 

fault. Gold o c c u r s  both fr e e  in the quartz m atr ix  and intergrow n 

with dense p seu dom orp h s  of hem atite  after p yr ite .  A lteration  a s s o 

c ia ted  with the d eposit  is m in im a l,  typ ica l of the g o ld - s i lv e r  p rec iou s

m eta l ve ins  a c r o s s  the state.



INTRODUCTION

L ocation

The W eepah m ining d is t r ic t  is located  in T .1 N . ,  R. 40E. (unsur

veyed ) of the S ilver  Peak  15' quadrangle, approx im ate ly  19 m ile s  

southwest o f  Tonopah and 23 m ile s  northw est of G old fie ld , Nevada, 

(F igu re  1). The now abandoned cam p of Weepah, site of m a jo r  a c 

tivity in the d is tr ic t ,  is situated in the footh ills  southwest of Lone 

Mountain, 13 m ile s  n orth -n orth ea st  of S ilver  Peak , Nevada.

The d is t r ic t  l ie s  at an avera ge  e levation  of 6 , 000 feet with m a x i 

m um  r e l ie f  of ap p rox im ate ly  1, 640 feet.  The h ighest point in the i m 

m ediate  a rea  is  at an e levation  of 7, 071 feet.

A c c e s s  to the d is t r ic t  is  p rov id ed  by unpaved roads f r o m  U .S . 96 

a c r o s s  Big Sm okey V a lley ;  f r o m  State Route 47, a ls o  a c r o s s  Big 

Sm oky V a lley ; and f r o m  the G o ld f ie ld -S i lv e r  Peak  Road, fou r  m iles  

east  of State Route 47, in Clayton V a lley .

P r e v io u s  W ork

The g e o lo g y  of E sm e ra ld a  County has been  m apped in p re l im in a ry  

f o r m  by A lb e r s  and Stewart (1965) at a s ca le  of 1:200, 000. The U. S. 

G e o lo g ic a l  Survey , in co o p e ra t io n  with the Nevada B ureau of M ines, 

has published this m ap as M inera l Investigations F ie ld  Studies Map, 

M F -2 9 8 .  In addition to the p re l im in a ry  m ap, both A lb e rs  and Stewart
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have published a b stra cts  and a r t ic le s  dealing with various asp ects  of 

the stratigraphy and structure  of E sm era ld a  County.

A b r ie f  d e sc r ip t io n  of the geo logy  and the pre-1905 activ ity  at the 

W eepah cam p was m ade by Spurr (1906) in his U. S. G eo log ica l  Sur

vey  paper on the ore  dep os its  of the S ilver  Peak  quadrangle. H ow 

e v e r ,  at the tim e o f  S p u rr 's  v is it ,  the w orkings in the Weepah d istr ic t  

c o n s is te d  of a few  p its , shallow  shafts, and sca ttered  c r o s s c u ts .

The only published in form ation  con cern in g  the la ter  W eepah d is 

c o v e r y  is a v e r y  co n c ise  g e o lo g ic  d e scr ip t io n  of the Weepah pit in a 

re p o rt  p rep a red  fo r  the W eepah Nevada Mining Com pany by H. W. 

S totesbury  as quoted by Oxnam (1938).

P u rp o se  of Study

V a riou s  g e o lo g ic a l  fea tures  of the S ilver  Peak  quadrangle , E s m e r 

alda County, and the southern G reat B asin  p ro v in ce  have been  r e c o g 

nized  and studied s ince  b e fo r e  the turn of the cen tury . Jos iah  E. 

S p u r r 's  th eor ies  on the o r ig in  of m agm a tic  ore  d ep os its  w e re  e x e m 

p lif ied  by  the dep os its  in the S ilver  Peak  Range. D etailed  rev is ion  

and expansion  of the structure  and s tra tig raph ic  sequence in the S ilver  

P eak  quadrangle and ad jacent a re a s  have been  m ade s ince  S p u rr 's  

in itia l e f fo r t s .  This p ortion  of the G rea t  B asin  has serv ed  as a base  

f o r  num erous  stra t ig ra ph ic  studies of the P r e c a m b r ia n  and L ow er  

C am brian  sed im en tary  s u c ce s s io n .
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Ore deposits  in the ranges surrounding the S ilver Peak Range are  

sm a ll  and have y ie lded  lim ited  production . V ery  few of these o lder 

d is t r ic t s  have been studied in detail. Thus, the p oss ib il ity  ex ists  

that som e  of these d is tr ic ts  could hold further e con om ic  potential if 

p r o b le m s  in g e o lo g ic  in terpretation  w ere  re so lv e d  and m od ern  e x p lo r 

ation con cep ts  and techniques em p loyed .

The p o ss ib i l i ty  of a " C a r l in - ty p e "  d issem inated  gold environm ent 

was a fa c to r  in the s e le c t io n  of the W eepah m ining d is tr ic t  fo r  this 

study. The detailed  study of the d is tr ic t  was undertaken in o rd er  to 

understand the exact  nature of the o re  d e p o s its .  During the in v e s t i 

gation ap p rox im a te ly  nine square m ile s  w e re  m apped at a s ca le  of 

1:6000. Selected  a re a s  w e re  m apped in the f ie ld  at a la r g e r  sca le  for  

c la r i ty .  The dom inant s tra tig raph ic  and structura l fea tu res  in the 

v ic in ity  of the m ine w ere  em p h as ized  to d eterm ine  the co n tro ls  of 

m in e ra l iza t io n .  A favorab le  env ironm ent fo r  c o m m e r c ia l  d i s s e m i 

nated rep la ce m e n t  gold d eposits  was sought by applying the p a r a 

m e te r s  of the "C a r l in "  m o d e l  to the W eepah d is tr ic t .

A ck n ow led gem en ts

The w r it e r  is  e x tr e m e ly  gratefu l to m any individuals fo r  a ss is tan ce  

p rov id ed  during the p repa ra t ion  of this r e p o r t .  The W eepah d is tr ic t  

w as suggested  to the w r it e r  by D r .  A . L . Payne who, along with 

D r .  J . F .  F is c h e r ,  D r. E . R . L a rso n ,  and H. F . Bonham contributed



to s e v e ra l  stim ulating d iscu ss io n s  on variou s  field prob lem s and 

a sp e cts  of reg iona l geo logy .  N um erous a s s o c ia te s  at the M ackay 

S choo l of M ines have a ls o  a s s is te d  the w rite r  by their d iscu ss ion s  

and helpful com m en ts  or  c r i t i c i s m s .

A grant f r o m  the M ackay S ch oo l of M ines R e se a rch  Com m ittee 

financed  m o s t  of the p e trog ra p h ic  spec im en s  requ ired . M e r r i l l  L. 

A lle n  and D r. L . C. Hsu of the Nevada Mining and A nalytica l L a b o r a 

tory  w e re  e x tr e m e ly  helpful with g e o ch e m ica l  studies and analytical 

techn iques . John H. Sch illing  of the Nevada Bureau of M ines p r o 

vided  unpublished in form a tion  and photographs of the W eepah d is tr ic t  

f r o m  his f i l e s .

A e r ia l  photography of the d is t r ic t  and fo r  a mapping base  was 

g e n e ro u s ly  furn ished  by the M in era ls  D epartm ent of Humble Oil and 

Refin ing Com pany. The valuable a s s is ta n ce  ren d ered  by  A lan  R. 

Jager  and p erson n e l of the Reno o f f ic e  is s p e c i f i c a l ly  acknow ledged .

H is to ry

The W eepah (Lone Mountain) d is t r ic t  w as o r ig in a lly  d is co v e re d  

by Indians who w ork ed  shallow  p ockets  of gold e a r ly  in 1902. The 

nam e W eepah is o f  Shoshone d er ivation  and is translated  as "ra in

w a te r " .



A c c o r d in g  to Spurr (1906, p. 80), the d is tr ic t  was located by a

rancher  nam ed Jam es  D arrough in 1902. The ear ly  excitem ent drew

about 200 p e rso n s  to the cam p  fo r  a short t im e .

" . . .  . A  few tons of o re  w e re  found in one loca lity  here  
containing high va lues , a m axim um  of $500 to $600 in 
gold and 100 ounces of s i lv e r  to the ton is reported .
On the strength of this ore  the mine is said to have 
been  bonded fo r  $107, 000 and $10, 000 paid down. It 
was found, h ow ever ,  that these bunches of ore  d i s 
appeared  en tire ly  within a few  feet.  An exp loration  
shaft was sunk 35 feet,  encountering nothing but cou n 
try  ro c k .  On this account the bond was dropped . . . . "

E xcept  fo r  l im ited  produ ct ion  in 1916, the d is t r ic t  lay id le  until

M arch , 1927 when, a c co rd in g  to P ah er  (1970, p. 418), Leonard  Traynor

and Frank  H orton , J r .  , of Tonopah r e d is c o v e r e d  gold at the Weepah

site .  The d is c o v e r y  rep o rte d ly  a ssa y ed  around $70, 000 (s ic )  per  ton.

" . . .  . A  w eek  a fter  the news brok e  out, o ver  a thou
sand adven tu rers  had co m e ,  m ade d is c o v e r ie s  and 
jum ped c la im s  le ft  and right. These  'm a il  o rd e r  
p r o s p e c t o r s '  fu lly  equipped with squeaky b oo ts ,  bun- 
d led -u p  b e d r o l ls  and new 1927 m od e l c a r s  settled  in 
a hastily  la id -o u t  townsite w hich  saw w o o d - f r a m e  
s tru ctu res  r is ing  da ily  am id  the sea of tent houses  
(F igu re  2).

The b o o m  grew  hotter  as M arch  w o re  on. B y  the 
end of the m onth the three m o to r  roads to W eepah 
w e re  ja m m ed  with c a r s ,  w estern  Nevada ra i lro a d s  
had to put on extra  co a ch e s  to handle the throng of 
g o ld - s e e k e r s ,  and the new town soon  had a pop u 
lation fluctuating f r o m  1500 to 2000. R e p o r te r s  
sent da ily  s p e c ia l  d ispatches  to their  p a p ers ,  and 
Pa the' and International m ov ie  n e w sr e e ls  featured  
o n - t h e -s i t e  s ce n e s  o f  the wild d eve lop m en ts .  If 
W eepah w as not the r ich e s t  gold s tr ik e ,  it c e r ta in 
ly  w as m o r e  thoroughly c o v e r e d  by  the news m edia  
than any other Nevada m ining exc item en t  of any

6

e r a .
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F ig u re  2. P h otographs  of the W eepah cam p  during 1927 gold rush, 
look ing  south f r o m  mine s ite .  P e r s o n s  in cen ter  f o r e 
ground of upper photo m a rk  site of the H o rto n -T ra y n o r  
d i s c o v e r y  (F r o m  f i le s  of John H. Schilling, Nevada 
B u reau  of M ines).
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By A p r i l  the town. . . .had about sixty fram e build
ings housing the usual line of b u s in e sse s  (Figure 3 ) 
including a p ost  o f f ice  and over  a dozen  mining 
c o m p a n ie s .  By the f i r s t  of July m o st  of the e x 
c item en t had died and m o st  of the incom petent 
ra inbow  c h a s e r s  quit the cam p, leaving capable 
m in e r s  to w ork  the m o s t  p ro m is in g  c la im s .
E ven  m o s t  of these w e re  gone by the end of 
1927____ "

The E le c t r i c  Gold Mining Com pany installed  a sm all  m ill  and 

m ade in term itten t  d eve lop m en ts  until January, 1934 when, a cco rd in g  

to Oxnam (1938, p. 300), exam inations  by H. C. C a r l is le  and H. W. 

S totesbury , and la te r  by  E . J . S ch ra d e r ,  resu lted  in the m ine being 

taken o v e r  by the W eepah N evada Mining C om pany. A study m ade by  

W. Val D eC am p in A p r i l ,  1935, r e c o m m e n d e d  the open pit m in ing 

m ethod used  at W eepah.

C on stru ct ion  of the 250 ton p e r  day W eepah N evada Mining C o m 

pany flotation  plant by the Southw estern  E n gineer ing  C om pany o f  L os  

A n ge les  w as begun on August 1, 1935, and m il l in g  op erat ion s  w e re  

initiated on O cto b e r  8 , 1935. W ater  fo r  the m il l in g  op erat ion s  was 

pumped f r o m  a com pa n y  w e ll  lo ca te d  seven  m ile s  w est  of the site , 

and pow er  to the W eepah m i l l  w as fu rn ished  by the N e v a d a -C a li fo rn ia  

P o w e r  C om pany w hose  line p a ssed  within fou r  and o n e -h a l f  m i le s  of 

the m in e .  In D e c e m b e r ,  1936, Southw estern  E n g in eer in g  Com pany 

was co n tra c te d  to build  a 300 ton p er  day a l l - s l i m e ,  m od ified  c o u n te r 

cu rren t  cyan ide m i l l  in o r d e r  to im p ro v e  r e c o v e r y .
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F ig u re  3. P hotographs o f  thriving b u s in e sse s  during the 1927 
W eepah rush. H eadfram e in cen ter  background of 
lo w e r  photo m arks  site of m ain  shaft and area  of 
in itia l p ro sp e c t in g  (F ro m  f i le s  of John H. Schilling, 
Nevada B ureau  of M ines).



The m ine c r e w  requ ired  during the regu lar  open pit operations 

co n s is te d  of a superintendant, a shovel op erator ,  an o i le r -m e c h a n ic ,  

a pow derm an, two su r fa ce  m in e rs ,  three d r iv e r s ,  a sam pler , an 

a s s a y e r ,  and a c le r k  on a h a lf - t im e  bas is  (Oxnam, 1938, p. 301).

W ages  fo r  la b or  ranged f r o m  $4. 50 per  day fo r  a genera l la b o re r  to 

$ 9 .2 5  p e r  day fo r  the shovel op e ra to r .  Equipment used in the open 

cut included a 1 1 /4 -y a r d  L im a "101" gasoline shovel, a ca terp il la r  

"6 0 "  t ra c to r ,  d r i l ls  and a c c e s s o r i e s ,  a portable  G a rd n er-D en ver  

c o m p r e s s o r ,  and four 3 -y a rd  F o rd  dump tru ck s .  P it  benches  a v e r 

aged 12 fee t  in height with ap p rox im ate ly  15-20 feet  o f  b e rm  width. 

During the in itia l stripping operations  an extra  shift was requ ired  to 

r em ove  the w aste .

A c c o r d in g  to the M in era ls  Y earbook  (1939, p. 405), known ore  

r e s e r v e s  of the W eepah Nevada Mining Com pany w e re  depleted, and 

the com pa n y  began retreating  the impounded flotation  ta ilings during 

1938. In 1939, operation  was suspended a fter  cyan id ization  of the 

rem a in d er  of the flotation  ta ilings.

Subsequently , the m il l  m ach in ery  was d ism antled  and m oved  to 

N orthum berland . At the p resen t  tim e only f ive  w ood  fra m e  s tru ctu res ,  

in va r iou s  stages  of d is r e p a ir ,  and m ill  foundations m ark  the site of

10

the W eepah ca m p .
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P rod u ct ion

F r o m  its d is c o v e r y  in 1902, through 1939, the Weepah Mining 

d is t r ic t  p rodu ced  n ear ly  two m ill ion  d o lla rs  in gold and subordinate 

s i lv e r ,  the bulk of w hich was a c c ru e d  during the last  five yea rs  of 

op era t ion s .  E sse n t ia l ly  a ll  p roduction  stem m ed fro m  w orkings in 

the im m edia te  a re a  of the p resen t  pit. A p p rox im ate ly  280 ,000  tons 

of o re  w e re  re m o v e d ,  and 58 ,745  tons of flotation tailings w ere  

treated  fo r  c re d ite d  g r o s s  value of $1 ,829,301.

The fo l low in g  table was taken f ro m  Couch and C arpenter (1943, 

p. 52), and the production  f igu res  a re  in c lo s e  agreem en t with those 

l is ted  in r e s p e c t iv e  annual M inera l Y ea rb o o k s .

Y ear  O re and Tailings  (Tons) G ro s s  Y ield

1904 990 $144, 642
1905 43 5, 423
1906 168 21,895
1907 232 2^ 2 9 ,5 0 4
1916 218 5, 525 . j f t t
1927 7 8 8__. 7, 276
1934 14,458 60, 814^
1936 84, 361 501, 810
1937 98 ,503 600, 832
1938 106,700 391, 568
1939 32,282 60, 012

Tota l,  1904-1939 338 ,743 $1, 829, 301

/
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GEOLOGY

G en era l Statem ent

The P r e c a m b r ia n  and C am brian  strata of the Weepah d istr ic t  r e 

p resen t  in itial d ep os its  within the C ord il le ra n  geosyncline  laid down 

near the n orth eastern  edge of a depositiona l basin  which extended 

w estw ard  to the White and Inyo Mountains of C a liforn ia . R ock s  of 

O rd ov ic ia n  age a re  of l im ited  extent and are  a llochthonous. A large  

portion  of the m apped area  is c o m p r is e d  of, o r  underlain  at shallow 

depths by, gran itic  and d io r it ic  in trusive  r o c k s .  Q uaternary units 

a re  re p re se n te d  by an o ld e r ,  p o o r ly  sorted  and w eakly consolidated  

detrita l fan sequ en ce , a thin w edge of rew orked  lap il l i  tuff, and by 

R ecent a lluv ium  (channel and fan). F igu re  4 shows the stratigraph ic  

co lum n in the W eepah Mining d is tr ic t .

The sequence  of upper P r e c a m b r ia n  and L o w e r  C am brian  strata 

has been  m o d if ie d  to vary ing  d e g re e s  by structura l juxtaposition  and 

plutonic a c t iv ity .  The P r e c a m b r ia n  is r ep resen ted  by  the dominantly 

pe lit ic  W ym an F o rm a t io n  and the over ly ing  Reed D o lo m ite .  Over 

4, 000 fe e t  of upper P r e c a m b r ia n  strata a re  absent in the mapped 

a re a .  The upper portion  of the Reed D o lom ite ,  a ll  o f  the quartzite  

and carbonate  of the D eep  Spring F orm a tio n ,  and probab ly  a ll  of the 

quartzite  and siltstone  of the A n drew s Mountain M em ber  of the 

C am pito  F o r m a t io n  have been  rem oved .
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FIGURE 4

GENERALIZED STRATIGRAPHIC COLUMN OF THE WEEPAH AREA.
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The e a r l ie s t  C am brian  unit, the M ontenegro M em ber of the C a m - 

pito F o rm a tio n ,  o v e r l ie s  the P r e ca m b r ia n  strata and is apparently 

a llochthonous every w h ere  exposed  in the mapped area .

S evera l  ou tcrops  of the O rdov ician  Palm etto  Form ation  are  p r e s 

ent in the n orth w estern  portion  of the d is tr ic t .  A single outcrop  is 

noted near the southern  edge of the m apped area .  The Palm etto 

F orm a tio n ,  w hich  is  c o r re la t iv e  with the transitional assem bla ge  

V a lm y  and Vinini F o rm a tio n s  of n o r th -ce n tra l  Nevada, appears to be 

a llochthonous within the d is tr ic t .

In the W eepah d is t r ic t  and surrounding a re a ,  there are  no known 

sedim ents  of upper P a le o z o ic ,  M e s o z o ic ,  o r  lo w e r  C en ozo ic  age. 

H ow ever ,  im m ed ia te ly  w est  of the m apped area ,  T er t ia ry  vo lcan ic  

and sed im en tary  ro ck s  are  p resen t  over  an extended a re a .  Q u ater 

nary units of a dom inant detrita l nature c o v e r  ap p rox im ate ly  35 p e r 

cent of the d is tr ic t .
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STR ATIG RA PH Y

E x p o su re s  of P re c a m b r ia n  and L ow er  Cam brian sedim entary rocks  

in E s m e ra ld a  County re p re se n t  in e x c e s s  of 13, 000 feet of an a p p a r 

ently co n fo rm a b le  sequence  s im ila r  to c la s s i c  Waucoban sections  in 

the White and Inyo Mountains of C a liforn ia . This loca lity  appears to 

lie near the cen tra l  portion  of a sed im entary  wedge which ranges in 

th ickness  f r o m  le s s  than 500 feet  to over  20, 000 feet along the w e s 

tern edge . T h ese  strata re p re se n t  the e a r l ie s t  deposits  within the 

C o rd i l le ra n  geo sy n c l in e ,  and equivalent units to the south and east 

rep o rte d ly  r e s t  u n con form a bly  on h ig h -g ra d e  m etam orp h ic  r o ck s  of 

o ld er  P r e c a m b r ia n  age .

P re c a m b r ia n

Tw o fo rm a tio n s  of p robab le  Late P r e c a m b r ia n  age a re  re co g n ize d  

in the W eepah d is tr ic t .  These  units c o n s is t  of an u n fo s s i l i fe ro u s  

sequence of a lternating f in e -g ra in e d  p e lit ic  sed im ents  and carbonate 

strata that a r e  l i th o lo g ica l ly  s im ila r  a c r o s s  the elongate  basin  in 

w hich they w e re  d ep os ited .  The base  of the s tra tigraph ic  sect ion  is 

not e x p o se d  in the w e ste rn  G rea t  Basin .

W yman F o r m a t io n

The o ld e st  r o ck s  exp osed  in the W eepah m ining d is tr ic t  are  r e p r e 

sented by  the W ym an F o rm a tio n ,  a name applied  by M axson (1934, p. 311)



to the upper portion  of interbedded phyllitic  and dolom itic  strata at 

the base  of the sect ion  in Wyman Canyon, B lanco Mountain quad

rangle, C a lifo rn ia .  N elson  (1962, p.140) redefined the Wyman to 

include M a x so n 's  underlying R ob erts  F orm ation  when mapping did 

not ind icate  an un con form ity  betw een the two units.

The W yman F o rm a tio n  is  c o m p o s e d  dominantly of phyllitic s i l t -  

stone and l e s s e r  am ounts of lo ca l ly  aren aceou s  l im eston e .  The f o r 

m ation has e x p e r ie n ce d  variab le  d e g re e s  of m etam orp h ism  with the 

resultant d eve lop m en t of phyllite , sch ist ,  m a rb le ,  d o lom itic  l im e 

stone, and c a l c - s i l i c a t e  h o rn fe ls .

Within the W eepah d is t r ic t  the W yman F o rm a tio n  can be divided 

into two m appable  units: a phyllit ic  unit (pCW^) and a carbonate unit 

(pCW^). The f o r m e r  in c o rp o ra te s  the or ig in a l pe lit ic  sedim ents and 

lo ca l ,  thin l im y  in terbed s ;  the latter unit includes a ll  o f  the initial 

carbonate  strata . The carbonate  unit has been divided into three sub

units c on s is t in g  of r e c r y s ta l l iz e d  d o lom it ic  l im eston e  (pCW^), m arble  

(pCW 2m ), and a s i l ic e o u s  to c a l c - s i l i c a t e  h orn fe ls  (p G W ^ )*  The 

m o re  d o lo m it ic  p ortion s  of the W yman c lo s e ly  re se m b le  the gray ish  

do lom ite  of the over ly in g  R eed  D o lom ite .

P h y ll it ic  unit (pGW^)

The phyllite  or  phyllit ic  siltstone of the d is tr ic t  is dominantly dark 

g r e e n is h -g r a y  ( G .S .A .  R ock  C o lo r  Chart N um ber 5G 6/1) to light



17

olive gray  (5Y 5/ 2)  or  m edium  light gray  (N6 ) in co lo r .  L oca lly ,  a 

pinkish c o lo r  is fo rm e d  by weathering of the m icaceous  lam inae.

W here this unit o c c u r s  ad jacent to intrusive m a sse s  or as pendants, a 

deep re d d is h -b ro w n  (10R 3 / 4 )  or  rust brow n (10R 4 / 6 )  d isco lora t ion  is 

c o m m o n . Hand sp e c im e n s  typ ica lly  contain identifiable f in e -g ra in ed  

quartz , m u s co v ite ,  b iotite  or  ch lo r ite ,  and o c ca s io n a lly  andalusite.

In the so u th -ce n tra l  portion  of the m apped a rea ,  exposu res  of this 

unit a re  c h a r a c te r iz e d  by m o d era te ly  w e l l -d e v e lo p e d  porphyrobla-sts 

of andalusite  (var . ch ia s to l ite ?  ). E lsew h ere  these augen are  either 

incip iently  deve lop ed  or  have been a lte red  p o s s ib ly  by re trograd e  

m e ta m o rp h is m . W eathered  chips a re  re co g n ize d  by their c o lo r ,  

" s p e c k e d "  a p p ea ra n ce ,  and phyllit ic  sheen. O utcrops  of this unit are 

frequently  red u ced  to m ounds of thin, w ed g e -sh ap ed  chips due to the 

fine lam inations  and c lo s e ly  spaced  jo in ts .

The thin l im y  in terbeds  a re  typ ica lly  p o o r ly  e x p r e s s e d  due to f r a c 

turing and w eathering . These  bands range f r o m  m edium  gray  (N5) to 

g r e e n -g r a y  (5GY 6/1) in c o lo r  and f ro m  1/2 to 4 inches  in th ickness.

In e sse n t ia l ly  e v e r y  o c c u r r e n c e  noted, these beds show m odera te  to 

strong  s i l i c i f i c a t io n  and individual lam inae a re  co n s id e ra b ly  d e fo rm ed .

The phyllit ic  strata of the Wyman F o rm a t io n  show som e d egree  of 

m e ta m o rp h ism  throughout the d is tr ic t .  In gen era l,  it appears  that 

this fo rm a t io n  e x p e r ie n ce d  a lo w -  to m e d iu m -g ra d e  regiona l m e ta 

m o rp h ism  o v e r  w hich w as la ter  su p er im p osed  weak to m oderate
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m eta m orp h ic  e f fe c ts  related  to the em placem en t of the Weepah pluton 

and its a p o p h y se s .  The Wyman is dom inantly a m u s co v ite -b io t i te - 

quartz phyllite or  lo w -g ra d e  sch ist  containing " c lo t s "  of s e r ic ite  and 

c lay . Subordinate m in e ra ls  include ch lor ite  and andalusite. Apatite, 

ep idote, and tourm aline  c o m p r is e  the a c c e s s o r y  m in era ls .  M agn e

tite and rare  pyrite  gra ins  a re  noted; the latter a lm o st  com plete ly  

a ltered  to hem atite , l im on ite ,  and ja r o s i t e ( ?  ). A s e m i - s c h is t o s e -  

lep id ob last ic  texture con s ist in g  of fo liated  biotite  and granoblastic  

quartz is  typ ica l .  The s ign if ican ce  o f  the m u s c o v i t e -s e r i c i t e  c lots  

is not c o m p le te ly  known. H ow ever , they apparently  indicate r e t r o 

grade m e ta m o rp h is m  in the rep la cem en t  of andalusite by m ica ce o u s  

m in e r a ls .  A p o o r ly  defined rep la cem en t  texture and rare  t ra ce s  of 

andalusite a r e  found in the c lo ts .

A d ja cen t  to the p lutonic r o ck s  the W yman c o n s is ts  of an andalusite -  

■ q u a r tz -b io t i t e -m u s c o v it e  sch ist  containing a c c e s s o r y  a lb i t e ( ? ) ,  t o u r 

m aline , apatite , m agnetite , and rutile . H em atite and lim on ite  are  

a ltera tions  of pyr ite  w hich typ ica lly  o c c u r  ad jacent to minute qu artz -  

c lay v e in le ts .  The s ch is to se  texture shows two defin ite p er iods  of 

d e fo rm a tion . The initial d e form ation  was a ccom p a n ied  by the d e v e lo p 

ment of fo l ia t ion s  w hich a re  defined by m u s co v ite .  The second  

event is  m a rk ed  by the deve lopm ent of fo lia t ion  as crenulations in 

the (m u sco v ite )  p lan es . The andalusite and biotite lineations in d i

cate that they w e re  fo rm e d  in con sequ en ce  to this second event.
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In term ediate  betw een the phyllite and sch ist  facies  is an a lb ite -  

q u a r tz -b io t i t e -m u s c o v it e  spotted sch ist  containing a c c e s s o r y  ch lor ite ,  

tourm aline , m agnetite , apatite, and rutile . A distinct h e m a t ite - l im o -  

nite ve in let  cutting the sect ion  contains a ssoc ia ted  ze o l ite s ?  and 

tra ce s  of pale blue corundum ? . The s e r ic i t ic  c lo ts  of this fa c ies  are  

sm a lle r  and m o r e  abundant than in the phyllite. Rep lacem ent is in d i

cated by the textural re la tion  of the c lo ts  to the surrounding biotite . 

H ow ever , r e l i c t  m in e ra ls  a re  not in ev id en ce .

At individual o u tcrop s ,  both fo lia t ion  and sch is to s ity  a re  gen era lly  

ob litera ted . C leavage typ ica lly  cuts the or ig ina l lam inations at acute 

ang les .

Carbonate unit (pCW 2 )

The carbonate  unit c o m p r is e s  a subordinate portion  of the Wyman 

F orm a tio n .  The dominant litho logy  of this unit is a m e d iu m -g ra in e d ,  

m edium  gra y  (N5) to v e r y  light gray  (N8 ), som ew hat m ottled  and r e 

c r y s ta l l iz e d  d o lo m it ic  l im eston e  (pCW^). In gen era l ,  the c o lo r  tends 

to deepen  as the unit b e c o m e s  m o re  d o lo m it ic .  Th ese  carbonate 

strata range f r o m  s e v e r a l  feet  to m o re  than 50 feet  in th ickness . 

Bedding is  typ ica l ly  ind istin ct  in the m o r e  m a s s iv e  e x p o s u r e s .  In the 

v ic in ity  of the W eepah pluton, this unit shows m od era te  to intense r e 

c ry s ta l l iz a t io n ,  a c co m p a n ie d  lo c a l ly  by the introduction  of s i l ica  and 

sp a rse  su lfid es  a long bedding planes and f r a c tu r e s .  The in crease  in
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s il ica  tends to r e s t r i c t  or d e c re a s e  the gra in  s ize . O ccasional 

shearing and m od era te  h re cc ia t io n  subsequent to s il ic i f ica t ion  are  

o b served  in se v e r a l  p r o sp e c ts  southeast of the m ine. The ea r ly  p r o s 

pecting w as con cen tra ted  within this unit in search  fo r  rep lacem ent 

sulfides ad jacen t  to quartz  ve in s .

S evera l  sm a ll  pendants of Wyman carbonates  are  noted in the v i c in 

ity of the d io r it ic  in trus ive  northeast of the Weepah Nevada m ine.

These pendants a re  co m p o s e d  of m e d iu m -  to v e ry  c o a r s e -g r a in e d ,  

buff (10YR 8 / 2 )  to v e r y  light gray  (N8 ) or  white m a rb le  (p€W 2m ). 

C oa rse  m a rb le  is a ls o  found in num erous pendants or  outcrops  a d ja 

cent to the gran itic  ro ck s  and lo c a l ly  along fault t r a c e s .  C a lcite  and 

rare  quartz  vein ing a re  noted. L im onite  o c ca s io n a l ly  stains the m a r 

ble  a pale ye l lo w  to re d d is h -b ro w n  c o lo r .

In the v ic in ity  o f  the W eepah Nevada m ine, a thin d ist inctive  sub

unit is  noted (p € W 2^). This unit has a b lu e -g r a y  (5B 5/1) or  g re e n is h -  

gray (5G 6/1) c o l o r  and a gnarly  w eathered  s u r fa c e .  It is  typ ica lly  

dense, s i l ica te d ,  and contains identifiable  quartz , epidote  and erra t ic  

g r e e n -b r o w n  ga rn ets .  P y r ite ,  m agnetite , ra re  ch a lcop yr ite  and 

a r s e n o p y r i t e ( ? ) w e re  lo c a l ly  o b se rv e d .  In thin sect ion , this c a l c -  

s i l ica te  unit has a typ ica l h o r n fe ls ic  texture . C o a rs e -g r a in e d  green  

d io p s id ic  p y ro x e n e ,  gran ular  and c o a r s e -g r a in e d  e p id o te -c l in o z o is i te ,  

g reen ish  g r o s s u la r it e  garnet, s ca po lite ,  quartz , ca lc ite ,  and f in e 

grained  sphene a re  the m o s t  c h a r a c te r is t ic  m in e ra ls .  The hornfels
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in terbeds  range f r o m  one to le s s  than 10 feet  in thickness and c o m 

m only appear  as r ibs  on the m o re  gentle s lop es .

The W ym an F o rm a t io n  attains a m axim um  thickness of a p p r o x i 

m ately  1, 500 feet  in the W^eepah d is tr ic t ,  without exposure  of the s t r a 

tigraphic  b a se .  H ow ev er ,  faulting m ay have repeated  a sm all portion  

of the seq u en ce .  Stewart (1970, p. 52) ind icates  that only 1, 350 feet 

of Wyman has been m e a su re d  in any one continuous exp osu re . N elson  

(1962, p. 140) r e p o r ts  in e x c e s s  of 9, 000 feet of W yman exposed  in the 

Inyo M ountains.

M cK ee  and M oio la  (1962, p. 533) c o n s id e r  the W yman F orm ation  

of E sm e ra ld a  County to be of Late P r e c a m b r ia n  age and c o r re la te  it 

with the type sect ion  on the b a s is  of l ith o log ic  s im ila r ity  and position  

in the s tra t ig ra p h ic  co lum n. N e lson  (1962, p.140) reg a rd s  the Wyman 

as

" .  . . . m o s t  p robab ly  P r e c a m b r ia n  in age becau se  of 
its d istance  (m o re  than 4, 000 feet)  beneath the o ldest 
tr i lo b ite  faunas and its p osit ion  beneath a reg ion a lly  
im portan t un con form ity  ( s ic ) ;  both c r i t e r ia  adm itted ly  
a re  of sm a ll  ch ro n o lo g ic  s ig n i f i c a n c e . "

In the W eepah d is t r ic t  the upper con tact  with the R eed  D olom ite  

appears  to be co n fo rm a b le .  T here  does not seem  to be any significant 

d is c o r d a n c e  in attitudes betw een  the W ym an and R eed . L ack  of d i s 

co rd a n ce  and gradationa l contacts  indicate that the reg iona l u n co n fo r 

m ity of M axson  (1934) and N elson  (1962) is  not p resent in the d istr ic t .  

M cK ee and M o io la  (1962, p .5 3 3 )  and A lb e r s  and Stewart (1962, p .D 26)
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co n s id e r  this contact to be con form ab le  throughout m ost of E sm era ld a  

County.

In the southwest portion  of the m apped area , the carbonate unit of 

the W yman ap p ears  to be gradational into the overly ing  Reed D olom ite . 

F o r  this re p o rt ,  the contact was taken as the approxim ate position  of 

the v e r t ic a l  change f r o m  a r e c r y s ta l l iz e d  d o lom itic  l im estone  to a 

rather pure m a s s iv e  do lom ite  with the con cu rren t  absence  of pe lit ic  

strata. In m o st  c a s e s ,  this contact can be a r b it r a r i ly  ass igned  w ith

out changing e ither  the g e o lo g ic a l  in terpretation  or  relative  th icknesses  

to any s ign if icant d e g r e e .  The m o r e  prom inent outcropping nature of 

the Reed  (F igu re  5) a ids in p lacing the contact with re a ssu ra n ce .

Stewart (1970, p. 52, 54) tentatively  c o r r e la te s  the Wyman F o r m a 

tion with the A , B, and C m e m b e r s  of the Stirling Q uartzite  and parts, 

or a ll ,  o f the underly ing Johnnie F o rm a tio n  in the cen tra l portion  of 

the southern  G reat  B asin .

Reed D o lom ite

The R eed  D o lom ite  w as nam ed by K irk  (in Knopf, 1918, p. 24) f r o m  

Reed F lat, B la n co  M ountain quadrangle, C a liforn ia .  In the m apped 

area ,  the R eed  c o n s is ts  o f  a m e d iu m - to c o a r s e -g r a in e d ,  b lu e -g r a y  

(5B 5/1), y e l l o w -g r a y  (5Y 7 / 2 )  or  buff (10YR 8 / 2 ) ,  th ick -bedded  to 

m a s s iv e  d o lo m ite  and a f in e -  to m e d iu m -g ra in e d ,  light gray  (N7) to 

white (N9) m a s s iv e  d o lo m ite .  A ttem pts  at subdividing the Reed on a
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c o lo r  and textural b a s is  during mapping proved  futile due to the lack  

of p e rs is te n t  la tera l  boun daries  betw een the m e m b e rs .  In m ost  in 

stances the m a s s iv e ,  s t r u c tu re le ss ,  sa cch aro ida l-w eath er in g  nature 

of the Reed  m akes  it e x tre m e ly  d iff icu lt  to obtain accurate  bedding 

a tt itudes .

In thin sect ion ,  the Reed ap p ears  as a dom inantly m ed iu m -gra in ed  

m o sa ic  of euhedral to subhedral d o lom ite  gran u les . In rare  instances, 

pyrite  and m in o r  l im onite  and hem atite  a re  found in the Reed. These 

o c c u r r e n c e s ,  h ow ever ,  a re  a s so c ia te d  with s i l ls  and dikes of f in e 

grained d io r i t i c  r o c k s .  Even w h ere  in c l o s e s t  p rox im ity  to the 

Weepah pluton, there  does  not s e e m  to be any d ist inct  change in the 

p hysica l c h a r a c t e r is t i c s  of the Reed  D olom ite  throughout the d istr ic t ,  

except fo r  c o l o r  and textural v a r ia t ion s .  B arite  ro se tte s  and blades 

w ere  noted along fra ctu re  su r fa c e s  in a single p ro sp e c t  in the e a s t -  

centra l p ortion  of the a re a .

The age o f  the R eed  D o lom ite  is  c o n s id e re d  P r e c a m b r ia n  by 

Stewart (1970), M cK ee  and M oio la  (1962), and K irk  (in Knopf, 1918). 

A lb e rs  and Stew art (1962) c o n s id e r  it as questionable  P re ca m b r ia n .

Cloud and N elson  (1966) c o n s id e r  the Reed  to be o f  p o ss ib le  C am brian 

age b eca u se  of re p o rte d  m o l lu s c - l ik e  f o s s i l s  in the upper portion  of 

the fo rm a t io n .  No f o s s i l s  w e re  found in the W eepah d is tr ic t ;  but 

becau se  of the fa ct  that o len e llid  t r i lo b ite s  o c c u r  o ver  2, 500 feet 

h igher  than the R eed  in the type sect ion ,  a P re c a m b r ia n  age is a ssu m ed .
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A m axim u m  of ap p rox im ate ly  900 feet  of the Reed D olom ite is  e x 

posed in the W eepah D is tr ic t .  Stewart (1970, p. 55) reports  a probable  

th ickness of about 1, 700 feet  east of Lone Mountain. The Hines T o n 

gue, a w edge of c la s t ic  m a te r ia l  near the cen ter  of the Reed, is not 

re co g n ize d  in the W eepah H ills  or  ad jacent a r e a s .  The upper portion  

of the Reed  is a ls o  absent f r o m  the m apped area .

The Reed D o lom ite  has been c o r re la te d  with the D and E m e m b e rs  

of the S tir ling  Q uartzite  of the cen tra l reg ion  of the southern G reat 

Basin  (Stewart, 1970, p. 55).

C am brian  System

C am brian  strata in the W eepah d is t r ic t  are  l im ited  to a lloch th on 

ous o c c u r r e n c e s .  One defin ite  C am brian  fo rm ation , the Cam pito , is 

r e co g n ize d ,  and a single e xp osu re  near the eas tern  boundary of the 

m apped a re a  is tentatively ass ig n ed  to the P o le ta  F o rm a tio n .

Cam pito F o rm a t io n

The C am pito  Sandstone w as nam ed by K irk  (in Knopf, 1918, p .2 7 )

and was red efin ed  by N elson  (1962, p.141) as

" .  . . . the a p p rox im ate  3500 feet  o f  dark  gray  to b lack  
f in e -g r a in e d  q u a rtz it ic  sandstone and interbedded  gray  
s ilts tone  and shale above  the upper d o lom ite  of the 
D eep  Spring F o rm a t io n  and be low  the thick  a r c h e o c y a -  
thid l im e sto n e  of the P o le ta  F o rm a t io n .  "



The C am pito  F o rm a tio n  is divided into two m em bers  (Nelson,

1962, p. 141). The b asa l  A ndrew s Mountain M em ber is dominantly 

quartz it ic  s iltstone  and quartzite  with interbedded siltstone. The 

upper M on ten egro  M e m b e r  is dom inantly siltstone with thin b lock y  

quartzite  in te rb e d s .

A n drew s M ountain M e m b e r

N o rep resen ta t ive  exp o su re s  o f  the A n drew s Mountain M em ber  

w ere  r e co g n iz e d  in the W eepah d is t r ic t .  The approx im ate  2 ,9 0 0  feet 

of this m e m b e r  rep orted  by N elson  (1962, p. 141) and the 1, 000 to 

2, 000 fee t  es tim ated  by Stewart (1970, p.163) f r o m  the southeastern  

portion  o f  the W eepah H ills  have been  structura lly  rem oved  within 

the m apped  a r e a .  A P r e c a m b r ia n  - C am brian  age has been assigned  

to the A n d rew s  M ountain M e m b e r  on the bas is  of the low est  o c c u r 

rence  o f  t r i lo b ite s  w hich  a re  found near the m idd le  of the sect ion  

(Stewart, 1970, p .5 8 ) .

M on ten egro  M e m b e r

Within the W eepah d is t r ic t  the M on ten egro  M em b er  co n s is ts  d o m i

nantly of a dark  g r e e n is h -g r a y  (5GY 4/1), o live  gray  (5Y 4/1), b ro w n 

ish g ray  (5Y R  4/1) o r  m ed iu m  dark gray  (N4), f in e -g ra in e d ,  lo ca l ly  

q u a rtz it ic ,  spotted m e ta -s i l t s to n e  (-Ccrrq). This m e m b e r  c h a r a c t e r 

is t ic a l ly  contains i r r e g u la r  b lebs  of l im on ite  which w eather out to
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give a d ist inct  pocked  appearance  to w eathered su rfa ces .  Several 

m inor  va r ia tion s  in the litho logy  in the sou th eastern -m ost  portion  of 

the d is t r ic t  have an appearance  which is s im ila r  to the low er  portion  

of the H a rk le ss  F o rm a t io n  east of P a y m a ste r  Canyon. In thin section , 

the typ ica l M on ten egro  is a q u a r t z -b io t i t e - c o r d ie r i t e ? horn fe ls  with 

a c c e s s o r y  m agnetite  and tou rm alin e . The or ig ina l sedim entary la m i 

nations have not been  ob literated  by r e c ry s ta l l iz a t io n .  Biotite grains 

show a p o o r ly  defined alignm ent. Hematite is quite abundant, both as 

the a ltera t ion  of m agnetite  and as sm a ll  ve in lets  cutting the sect ion . 

The l im o n it e -m ic a  c lo ts  c h a r a c te r is t ic  of the w eathered  su rface  are  

not d iagn ost ic  in thin sect ion .

A noth er  co n sp icu o u s  l itho logy  of the M ontenegro  M em b er  is a 

dense, v e r y  f in e -  to f in e -g r a in e d ,  o live  gray  (5Y 4/1) to dark  gray 

(N3) or  g ra y ish  b la ck  (N2) quartz  s iltstone  or  quartzite  (-£cm 2 ). This 

unit c o m m o n ly  exhibits  b lo ck y  to sph ero id a l  w eathering c h a r a c t e r 

is t ic s  and has a b la ck  to lo c a l ly  re d d is h -b ro w n  w eathered  su r fa ce .  A 

single thin se c t io n  of this fa c ie s  is  a q u a r tz -a lb i t e -b io t i t e -m u s c o v it e  

h orn fe ls  containing abundant a c c e s s o r y  m agnetite  and t r a c e s  of t o u r 

m aline and apatite . The r e c r y s ta l l iz e d  polygonal m o s a ic  texture has 

ob litera ted  any in itia l sed im en tary  fe a tu re s .  Q uartz is  lo c a l ly  abun

dant and the h o rn fe ls  is  p robab ly  gradationa l into a contam inated 

qu a rtz ite .  T h ese  q u a rtz it ic  units typ ica lly  o c c u r  near the base of the 

a llochthonous sequence  and lo c a l ly  their  con figuration  suggests that



28

thrusting m ay have o c c u r r e d  along the i r re g u la r  quartzite - siltstone 

in ter fa ce .

In the southeastern  portion  of the d is tr ic t ,  two d istinct l itholog ies  

are  m appab le . S evera l  i r r e g u la r  bands of a dense, v ery  f in e -g ra in ed , 

buff (10YR 8 /2 )  h o rn fe ls  (Ccrri|) a re  noted. The n or th ern -m ost  e x 

posu re  of this unit contains ra re  b lebs  of ch a lcop yr ite  and sparse  

m anganese and co p p e r  oxide paint on fra ctu re  s u r fa c e s .  M ic r o s c o p ic  

study in d ica tes  this unit to be a q u a r tz -m u s co v ite -c o r u n d u m  horn fe ls  

containing m in o r  b iot ite ,  sphene, and a tra ce  of z ir c o n .  The p o ly 

gonal m o s a ic  texture ind icates  m od era te  to intense r e c ry s ta l l iz a t io n .

F a rth e r  south, iso la ted  e x p o su re s  of l im eston e  (-Ccm^) a re  noted. 

These beds  c o n s is t  of a buff (10YR 8 /2 )  to y e l lo w -g r a y  (5Y 7 /2 ) ,  

m e d iu m - to c o a r s e -g r a in e d ,  r e c r y s ta l l iz e d  d o lo m it ic  l im e sto n e .  

M axim um  th ickness  of this unit is a p p rox im a te ly  10 fee t .  No d is t in c 

tive fe a tu re s  w e re  o b s e rv e d .

Stewart (1970, p. 162-63) has m e a su re d  in e x c e s s  of 2 ,100 feet  of 

the M on ten egro  M e m b e r  in the southern p o rtion  o f  the W eepah H ills .

In the m apped  a re a  a p p rox im a te ly  1, 300 feet  of this m e m b e r  is e x 

posed . A c c o r d in g  to M cK ee  and M oio la  (1962, p .5 3 4 ) ,  the M on te 

n eg ro  M e m b e r  is  a ss ig n ed  an E a r ly  C am brian  age due to the p ers is ten t  

o c c u r r e n c e  of O lenellid  t r i lo b ite s ,  excep t  w here  quartzite  dom inates 

the l ith o logy .  N o f o s s i l s  w e re  found in the W eepah d is tr ic t .  H ow ever, 

s e v e ra l  d e fo r m e d  fra g m e n ts ,  w hich  m ay re p re se n t  broken  tr ilob ite
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cephalon b o r d e r s ,  w e re  o b se rv e d  in the sou theastern -m ost  exposu res  

of the M on ten egro  M e m b e r .

The C am pito  F o rm a t io n  is  c o r re la te d  with parts of the low er  m e m 

ber , a ll  of the m idd le  m e m b e r ,  and the lo w e r  part of the upper m e m 

ber  of the W ood Canyon F o rm a t io n  of the cen tra l reg ion  in the southern 

G reat B a sin  (Stewart, 1970, p. 58).

P o le t a ( ? )  F o rm a t io n

In the e a s t -c e n t r a l  portion  of the m apped a re a ,  a thin iso la ted  

c la s t ic  unit has been tentatively  ass ign ed  to the P o le ta  F orm ation .

This a ss ig n m en t  is based  on the l ith o log ic  s im ila r ity  and w eathering 

c h a r a c te r is t ic s  of the P o le ta  F o rm a tio n  in sca ttered  exp osu res  to the 

south and east  o f  the W eepah d is tr ic t .

The P o le ta  F o rm a tio n ,  nam ed by N elson  (1962, p.141-142), has 

been d iv ided  into three m e m b e r s .  Carbonate sequ en ces  c o m p r is e  the 

upper and lo w e r  m e m b e r s ;  the m idd le  unit is  dom inantly c la s t ic  with 

m in or  carbon ate  in terbed s .

The c la s t ic  unit exp osed  in the m apped area  c o n s is ts  of f inely  la m i 

nated s i lts ton e  and sandstone . The s ilty  portion  is light brow n (5YR 

6 /4 )  to c r e a m  (5Y 8 /4 )  c o lo r e d ,  v e r y  fine to f in e -g ra in e d  and qu a rt-  

z o s e .  The in terbedded  c o a r s e  silt or  fine sand is  typ ica lly  m odera te  

red (5R 5 /4 )  to deep  re d d is h -b r o w n  (10R 3 /4 )  and upon w eathering 

tends to give the entire  ex p o su re  a re d d is h -b ro w n  hue. In thin sect ion ,
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this unit ap p ears  to be a lam inated, slightly recry sta l l iz ed  qu artz -  

m u scov ite  p e lit ic  sed im ent containing m od era te  amounts of granular 

sphene, L im on ite  or  goethite (a fter  p y r ite ?  ) o c cu rs  throughout the 

sect ion , and hem ite  f i l ls  sinuous v e in le ts .  There  a re  no diagnostic  

c h a r a c te r is t ic s  w hich would co n f irm  or deny the tentative assignm ent 

of this unit to the P o le ta  F o rm a t io n .

Stewart (1970, p. 59) r e p o rts  ap p rox im ate ly  600 feet  of the m iddle 

m e m b e r  exp osed  in the W eepah H ills .  H ow ever , the outcrop  under 

co n s id e ra t io n  caps a sm a ll  knoll and has a m axim um  thickness of le s s  

than 30 fee t .  This  o c c u r r e n c e  is  co n s id e re d  to be a llochthonous and 

is separa ted  f r o m  the underlying Reed  D o lom ite  by ap p rox im ate ly  10 

feet of m e d iu m -  to c o a r s e -g r a in e d  skarn. In thin sect ion ,  this skarn 

is seen to c o n s is t  o f  abundant d iop s id e ,  t r e m o l ite ,  ca lc i te ,  zo is ite  and 

m inor  sphene. The con tortion s  noted in se v e r a l  ou tcrops  w e re  not 

o b se rv e d  in thin sect ion .  Intensity o f  a ltera t ion  d im in ish es  downward 

as m ark ed  by a gradual d e c r e a s e  in d iopside  and tre m o l ite  and an in 

c r e a s e  in ca lc i te  tow ard  the d o lom ite .

The P o le ta  F o rm a t io n  has been  a ss ig n ed  an E a r ly  C am brian  age 

(N elson , 1962) on the b a s is  of abundant p a le o n to lo g ica l  ev id en ce .  

Stewart (1970, p. 59) c o r r e la t e s  the P o le ta  F o rm a t io n  with the upper 

m e m b e r  of the W ood  Canyon F o rm a t io n  in the cen tra l reg ion  of the

southern G re a t  B asin .
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O rd ov ic ian  System

P alm etto  F o rm a t io n

Sm all iso la ted  ou tcrop s  of the P a lm etto  F orm ation  are exposed  in 

the w e s t - c e n tr a l  portion  o f  the W eepah d is tr ic t ,  and a single outcrop  

was noted at the sou th -cen tra l  b o r d e r  of the m apped a re a .  A ll  out

c ro p s  a r e  co n s id e r e d  as a llochthonous o c c u r r e n c e s ,  although they are  

typ ica lly  e x p r e s s e d  as faulted pendants in the W eepah pluton.

A s  e x p o se d  within the W eepah d is tr ic t ,  the P a lm etto  lithology is 

dom inantly a m ed ium  dark gray  (N4) to g r a y is h -b la c k  (N2), v e r y  fine 

to m e d iu m -g ra in e d  l im e sto n e .  The southern ex p o su re  contains thin, 

c l o s e ly - s p a c e d ,  b row nish  w eathering ch erty  in terb ed s .  In a ll  out

c r o p s ,  b r e c c ia t io n  and intense folding a re  re co g n iz e d .  The b r e c c i -  

ated a r e a s  a re  annealed with quartz  and subordinate ca lc i te .  A thin 

sect ion  o f  the typ ica l l ith o logy  shows b r e c c ia te d  fra gm en ts  of cherty  

to d en se ly  s i l ica te d  l im eston e  and ir r e g u la r  patches  of f in e -g ra in e d  

quartz and c la y .  C a lcite  b lebs  o c c u r  in frequently  throughout the unit.

M ax im u m  th ickn ess  of exp osed  P a lm etto  F o rm a t io n  is  le s s  than 

35 feet, although 10 to 15 feet  is m o re  c o m m o n .  A M iddle O rdov ician  

age has been  a ss ig n ed  to the P a lm etto  by A lb e r s  and Stewart (1965). 

M iddle O rd o v ic ia n  g rap to lite s  a re  found in shale m e m b e r s  of the 

P a lm etto  F o r m a t io n  o f  s o u th -ce n tra l  E s m e ra ld a  County (M cKee and 

M oio la , 1962, p. 537). The P a lm etto  F o rm a t io n  belongs  to the
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transitional a s se m b la g e  and is c o r re la t iv e  with the Valm y and Vinini 

F orm ation s  of n o r th -ce n tra l  Nevada.

Igneous R ock s

A p p ro x im a te ly  30 p ercen t  of the a re a  co v e r e d  by this report c o n 

s i s t s  of in trus ive  gran itic  ro ck s  w hich  re p re se n t  the southwestern 

portion of the W eepah pluton. S m a lle r  in trusions  of d ior ite ,  aplite, 

and b a s ic  dike rock s  c o m p r is e  an additional 10 to 15 p ercen t  of the 

d is tr ic t .

G ranitic  r o ck s

The in trus ive  gran itic  r o ck s  of the W eepah pluton (TJg) a re  d o m i

nantly le u c o c r a t i c  and exhibit a variab le  textural range including the 

typical g ran itic  and subordinate p orp h yr it ic  and ap lit ic  ph ases .  The 

m ore  p rom in en t  ou tcrops  of a l l  phases have a d ist inct  dark  su r fa ce  

due to the supergene  r e le a s e  of m anganese  and ir o n .  M apping in the 

northern  and w e s t - c e n t r a l  p ortion s  of the d is t r ic t  has shown that the 

pluton is dom inantly  of a quartz m onzon ite  c o m p o s it io n  but is c h a r a c 

ter ized  by i r r e g u la r  changes to g ran od ior ite  and gran ite .  R are ly , 

sm all i r r e g u la r  a r e a s  of b iotite  granite a re  o b s e rv e d .  Although m o d 

erate ly  re c o g n iz a b le  in the f ie ld  as individual phases or  textures , no 

attempt has been  m ade to d istinguish them on Plate 1 due to the 

e r r a t ic ,  n on -d e fin ite  patterns they p resen t .  The com posit iona l
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varia tion s  a r e  apparently  the resu lt  of lo c a l  fluctuations in c o n c e n 

trations of sodium , p otass iu m , and phosphorous during coolin^ . In 

gen era l,  these  h o lo c r y s ta l l in e  gran itic  r o ck s  exhibit a m ed iu m - to 

c o a r s e -g r a in e d  a l lo t r io m o r p h ic -g r a n u la r  texture and frequent p o r -  

phyritic  habit.

Within the d is t r ic t  the dom inant plutonic phase is  a m ed iu m - to 

c o a r s e -g r a in e d ,  a l lo t r io m o r p h ic -g r a n u la r  quartz  m onzon ite .  The 

m odal m in e r a lo g y  co n s is ts  of quartz  (37%), p la g io c la se  - An-,^ to 

An^Q (31%), o r th o c la se  (30%), ch lo r ite  (2%) a fter  b iot ite ,  and m a g 

netite (-1%). A c c e s s o r i e s  include tra ce  am ounts o f  z ir c o n  and a p a 

tite. The p la g io c la s e ,  and to a l e s s e r  extent the o r th o c la se ,  shows 

m in or  a r g i l l i c  a ltera t ion .  S e r ic ite  is  a m in or  a ltera tion  product of 

the p la g io c la s e .  The opaque m agnetite  granules a re  typ ica lly  s u r 

rounded by red d ish  hem atite .  L o c a l  ca ta c la s t ic  to granulated textures 

are  d eve lop ed  ad jacent to m in o r  shear p lanes . The quartz  is  d i s 

tinctly fra c tu re d ,  stra ined  and granulated in these zon es ,  and the 

p la g io c la se  is  l ik ew ise  fra ctu re d  and d e fo r m e d .  Other sect ions  show 

an in c r e a s e  in p la g io c la s e  and the m a fic  constituents , indicating a 

trend tow ard  a g ra n od ior ite  co m p o s it io n .

A se c t io n  of the typ ica l granite shows zoned p la g io c la s e  -  Angg 

(18%), m ic r o c l in e  - m ic ro p e r th ite ,  including m in o r  e xso lved  albite 

(55%), quartz  (27%), and m in o r  m u s co v ite .  Apatite and v e ry  rare  

gra ins  o f  b iotite  and m on azite  a re  o b s e r v e d .  M inor to m oderate
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a r g i l l ic  a ltera tion  is co m m o n ly  seen . This spec ies  shows a r e c r y 

sta llized  a l lo t r io m o r p h ic -g r a n u la r  texture with quartz d isplaying 

w e l l - f o r m e d  tr ip le  points and fo rm in g  polygonal m o s a ic s .  The 

sm a lle r  quartz  gra ins a re  o c c a s io n a l ly  segregated  into ir regu lar  

patches and v e in - l ik e  m a s s e s .  S evera l of the la r g e r  (second g e n e ra 

tion? ) quartz  gra ins  show m od era te  undulatory extinction  of strain 

or ig in . The p la g io c la s e  frequently  shows d e fo rm e d  twin lam ellae  

which a re  l o c a l ly  s e r i c i t i z e d .  When p la g io c la se  and m ic r o c l in e  are  

ad jacent, both tend to d eve lop  ser ia te  to f inely  r e c ry s ta l l iz e d  grain 

boundaries  with m in or  a re a s  of m y rm e k it ic  in tergrow th . L o ca l ly ,  

r e c ry s ta l l iz a t io n  takes p lace  along minute shear zo n e s .  Opaque 

m in era ls  a re  only r a r e ly  o b s e rv e d  in the gran itic  phases  of the 

pluton.

The typ ica l quartz  m o n zo n ite -g ra n ite  pluton is  gradational into 

and in frequently  cut by a f in e -g ra in e d ,  l e u c o c r a t ic  ap lit ic  va r ie ty  

which a p p ea rs  to be a slightly  la ter  m arg in a l phase of the W eepah 

pluton. L o c a l ly ,  a s u b -p a ra l le l  a lignm ent of the d a rk er  m ica ce o u s  

m in e ra ls  p r o d u ce s  a " g n e is s o id "  f low  s tru c tu re .  D ikes , s i l ls ,  and 

ir r e g u la r  m a s s e s  of the ap lit ic  va r ie ty  a re  p a r t icu la r ly  abundant in 

the so u th -ce n tra l  p ortion  of the d is tr ic t .  They appear  to be p r e f e r -

tion.
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In the v ic in ity  of the. W eepah Nevada m ine, this aplitic  variety  is 

the typ ica l in trus ive  and is  the "a la s k ite "  of Spurr (1906) and others.

In thin se ct io n  (F igu re  6), this phase c o n s is ts  of p lag ioc lase  (23%), 

m ic r o c l in e  and o r th o c la se  (43%), quartz  (32%), m u scov ite  (2%), and 

m in or  b io t ite .  M agnetite , z ir c o n ,  and apatite o c cu r  in trace  amounts; 

the f o r m e r  having been a lm o s t  co m p le te ly  a lte red  to hem atite . A 

f in e -g ra in e d ,  a l lo t r io m o rp h ic  gran ular  texture with interpenetrating 

to lobate gra in  boun daries  is  typ ica l .  No defin ite  r e c ry s ta l l iz a t io n  

textures  a re  apparent, but the "p a tch y"  extinction  of s e v e ra l  quartz 

grains suggests  the onset of r e c r y s ta l l iz a t io n .  The rem ain ing quartz 

in the se c t io n  is stra ined  to som e  extent and shows undulatory e x 

tinction.

Spurr (1906, p .2 5 )  dated the gran itic  plutons of the S ilver  Peak  

area  as Late J u r a s s ic  to E a r ly  C re ta ce o u s  on the b a s is  o f  f ie ld  r e la 

tions within E s m e ra ld a  and M in era l  C ounties . Sch illing  (1965, p. 35) 

l is ts  K -A r  age dates (biotite) f r o m  quartz  m on zon ite  p o rp h y ry  of the 

Sylvania M ountains as lo w e r  Upper J u r a s s ic  (155± 8 m . y . ) .  M cKee 

(1968, p .H 27 ) g ives  K -A r  dates (biotite) as  M iddle J u r a s s ic  f o r  both 

quartz m onzon ite  (162± 4 m . y. ) and g ra n od ior ite  (170± 5 m . y. ) f ro m  

the M agru d er  M ountains. In their  p re l im in a r y  m apping of E sm era ld a  

County, A lb e r s  and Stewart (1965) c o n s id e r  the plutonic ro ck s  to be 

J u r a s s ic  to T e r t ia r y  in age .  A c c o r d in g  to J. H. Schilling (personal 

com m u n ica t ion , 1971), the E x p lora t ion  and P rod u ct ion  R esea rch



F ig u re  6. P h o to m ic r o g r a p h  of f in e -g ra in e d  ap lit ic  b o r d e r  
phase of the W eepah pluton. Q uartz (q) shows 
undulatory to patchy extinction  throughout the 
s lide  suggesting  incip ient r e c ry s ta l l iz a t io n .  
(A p p rox im ate ly  500 d ia m e te rs ,  c r o s s e d  n ico ls )
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D ivis ion  of Shell D evelopm ent Com pany has dated (biotite) a c o a r s e 

grained biotite  granite f r o m  near the top of Lone Mountain as Middle 

P a le o ce n e  ( 6 3 i  7 m . y. )• C on sider ing  the Lone Mountain and Weepah 

plutons to be of s im ila r  age , the plutons are  Upper P a leocen e  

(56 m . y. ) at the youngest and parts  of the pluton could p oss ib ly  be as 

old as  M iddle  J u r a s s ic  (±160 m . y . ) .  In lieu  of m o re  adequate age 

dating, the " T J g "  ru b r ic  designation  of A lb e rs  and Stewart (1965) 

has been  fo l lo w e d .

G radationa l into and lo c a l ly  subsequent to the developm ent of the 

ap lit ic  phase, late stage quartz  ve in s , le n s e s ,  and ir r e g u la r  m a s s e s  

w ere  e m p la ce d .  The m o s t  con sp icu ou s  of these f o r m  prom inent 

ou tcrops  (F igu re  7) in the southern  and centra l p ortion s  of the d i s 

tr ic t .  Th ese  le n s e s  and pods a re  co m p o s e d  of a fine -  to m e d iu m 

grained c ry s ta l l in e  quartz  and typ ica lly  exhibit a r e d d ish -b ro w n  or 

y e l lo w -g r a y  c o lo r  due to the oxidation  of pyr ite  and hem atite .  They 

are  o c c a s io n a l ly  b r e c c ia te d  and hea led  by  l im on ite  and translucent 

quartz . In g e n era l ,  these  bold  le n se s  show a strong N 15° E to 

N 40° E tendency w hich  is  m o r e  or  le s s  co n fo rm a b le  to o b served  

shear d ila t ions  as w e ll  as  g r o s s  bedding trends within the d is tr ic t .  

H ow ever ,  this con figu ra t ion  does  not hold  true fo r  the s m a lle r ,  

i r r e g u la r  q u a rtz -a p l i te  m a s s e s  of the d is t r ic t .

Slightly la ter  than the granular quartz  is  a system  of dense, trans 

lucent to p o r c e l la n ic  white quartz  ve ins  w hich w ere  accom pan ied  by
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F ig u re  7. T y p ica l  p rom in ent e xp osu re  of m a s s iv e  
granular quartz  ve ins  throughout the 
W eepah d is t r ic t .



sp a rse  sulfide  m in e ra l iza t io n .  These  veins range from  le s s  than one 

inch to s e v e r a l  feet  in th ickness  and typ ica lly  do not show a p re fe r r e d  

or ientation . This va r ie ty  shows a c r o s s -c u t t in g  relationship  to all 

other units in the m apped area  except  fo r  those of C en ozo ic  age. 

W here these quartz  veins encounter  carbonate  w a llro ck ,  there is a 

tendency fo r  the quartz  to be a b lu is h -g r a y  c o lo r  and le s s  p o rce l la n ic .  

This b lu ish  quartz  within carbonate  w a l lr o ck  was an ore  guide used 

by e a r ly  (pre -1927) p r o s p e c t o r s  in the d is t r ic t .  Sulfides typ ica lly  

are  m o r e  f in e ly  d issem in ated  throughout the quartz  in the p resen ce  

of c a lc a r e o u s  strata .

C on tem p oran eou s  with the e a r ly  p er iod  of the la ter  quartz veining 

in the W eepah d is t r ic t  is  a p o o r ly  deve loped  q u a r tz -m ic a  pegm atite  

vein sy s te m . Th ese  thin (to 6 " ) ,  i r r e g u la r  veins c o n s is t  o f  c o a r s e 

grained dull white quartz  and s i lv e r  to lavender  m ic a ,  containing 

pyrite  and frequent cas ts  of lim on ite  a fte r  p y r ite .  Th ese  pegm atite  

veins g e n e ra l ly  cannot be tra ced  la te ra l ly  fo r  m o r e  than a few  feet,  

and they b e c o m e  f inely  fragm ented  upon w eathering . In sect ion  they 

appear to be quite s inuous, typ ica lly  fo l low in g  bedding and joint 

trends. The en c lo s in g  sed im ents  frequently  show a thin (to 2m m ), 

ir o n -s ta in e d  b o r d e r  ad jacen t  to the v e in s .
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D io r it ic  r o ck s

P la te  1 shows se v e r a l  la rge  a re a s  of d io r it ic  ro ck  cutting the 

e a r l ie r  gran itic  phase of the W eepah pluton. The la rg e s t  such in 

trusive  o c c u r s  at the south edge of the pluton northeast of the mine 

a re a .  This m a s s  has the g r o s s  c h a r a c te r is t ic s  of a dike with an 

axial trend of N 7 5° W. In detail this dike shows lo c a l  variation  in 

co m p o s it io n  and texture , the c la s s i f i c a t io n  ranging f r o m  d ior ite  to 

ton a lite .

The la r g e s t  b a s ic  in trusions  (TJd) a re  frequently  b o r d e r e d  by 

hornblende d io r ite s  or  tonalites  with a h y p id io m o rp h ic -g ra n u la r  

texture . In thin sect ion ,  zoned p la g io c la s e  -  ^ n 3 8 -4 4  (”76%), h o r n 

blende (13%), quartz  (6%), and biotite  (3%) a re  the m a jo r  constituents . 

The b iotite  o c c u r s  as  a re p la ce m e n t  o f  the hornblende and as d is c r e e t  

gra in s .  M in or  constituents  include m agnetite  (2%), sphene and a p a 

tite (1%), and trace  am ounts of p o ta ss ic  fe ld s p a r ,  c l in o p y ro x e n e  

(augite) and m on a z ite .  The typ ica l r o ck  shows v e r y  m in o r  a r g i l l i c  

a ltera t ion .  A lign m en t of la rge  p la g io c la s e  laths and hornblende 

c r y s ta ls  lo c a l ly  d e fin es  a d ist inct  fo l ia t ion .  L a ck  of r e c r y s t a l l i 

zation or  d e fo rm a tio n a l  textures  in d ica tes  that the fo l ia t ion  is a 

f low  fea tu re .

The dom inant phase of the la rg e  b a s ic  in tru s iv es  is a pyroxene 

d ior ite  co n s is t in g  o f  zoned  p la g io c la s e  -  A n4 2 - 5 3  (47%), and subhedral
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to euhedral c l in o p y ro x e n e  (augite -  51%), with m inor magnetite and 

hornblende . A c c e s s o r y  m in e ra ls  include t r a c e s  of sphene, apatite, 

and b io t ite .  M in or  a r g i l l i c  a ltera t ion  of the p la g io c la se  and hematite 

a fter  m agnetite  is  noted . The pyroxen e  d ior ite  is typ ica lly  m e d iu m - 

to c o a r s e -g r a in e d  with a h y p id io m o rp h ic -g ra n u la r  texture . L oca lly ,  

h ow ever ,  b lades  of augite to s e v e r a l  inches  a re  noted.

W here  this p yroxen e  d ior ite  intrudes carbonate  strata (m arb le ),  

contam ination  is noted. Zoned  p la g io c la s e  -  An-j^_5  ̂ (31%), c l in o 

pyroxene (augite -  48%) and o r th o c la se  (9%) c o m p r is e  the m ain  m in 

e r a ls .  M in or  and a c c e s s o r y  constituents  include quartz , hornblende 

(rep lac in g  p y ro x e n e ) ,  sphene, ca lc i te ,  m agnetite  and apatite . These 

phases typ ica l ly  have a f in e -  to m e d iu m -g ra in e d  h y p id iom orp h ic  - 

granular texture . The pyroxen e  lo c a l ly  shows fine v e r m ic u la r  in te r 

grow ths with p la g io c la s e ,  ra re  quartz  and with rep la c in g  hornblende. 

A r g i l l i c  and s e r i c i t i c  a ltera tion  is m in o r  to m o d e ra te  a c r o s s  the 

sect ion s  v iew ed . The contam inated  phase is  c h a r a c te r iz e d  in thin 

sect ion  by abundant in terst it ia l  to p o ik il it ic  o r th o c la se ,  ca lc ite  which 

re p la c e s  the p la g io c la s e  and o c c u r s  in te rst it ia l ly  with quartz , and by 

the v e r m ic u la r  p y r o x e n e -p la g io c la s e  tex tu re . Sphene appears  to be 

m o re  abundant lo c a l ly ,  and the m agnetite  show s only tra ce  amounts

of oxidation  to h em atite .
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L a m p ro p h y r ic  ro ck s

D ikes , s i l l s ,  and ir r e g u la r  m a s s e s  of typ ica lly  dark green , 

f in e -g ra in e d ,  b a s ic  in tru s iv es  (TJb), gen etica lly  related to the d io -  

r ite , a re  re c o g n iz e d  throughout the d is t r ic t .  Th ese  b a s ic  rock s  are  

found in e v e r y  unit and are  usually  heav ily  jo inted , com m on ly  b r e a k 

ing into sm a ll  angular b lo c k s .  T hose  w hich cut the gran itic  r o ck s ,  

h ow e v e r ,  show a strong  tendency fo r  negative , sph ero id a l  w eathering.

A wide range of textures  and genetic  d ist inctions  a re  o b se rv e d .

M inor  to m o d e ra te  varia tion s  in m in e ra lo g y  appear  to be partia lly  

c o n tro l le d  by the nature of the w all r o ck .  C ontacts  m ay  be quite 

sharp (F igu re  8) or m ay be m arked  by the d eve lop m en t of a thin h orn -  

fe ls  b o r d e r .  H ow ev er ,  both types of contacts  can be o b se rv e d  along a 

single dike or  s i l l .  T h ese  b a s ic  r o ck s  a re  dom inantly  c la s s e d  as 

s p e ssa r t ite  v a r ie t ie s  of la m p rop h yre  or  m ic r o d io r i t e s .  The f in e 

grained  nature of these r o ck s  m akes  f ie ld  c la s s i f i c a t io n  d iff icu lt .

In thin sect ion ,  the dom inant s p e c ie s  of b a s ic  dike r o c k s  can be 

c la s s i f ie d  as  " m ic r o s p e s s a r t i t e "  or  f in e -g r a in e d  sp e ssa r t ite  la m p r o 

phyre . O rig in a l euhedra l or  subhedral p la g io c la s e  laths (50%) are  

a lm o s t  c o m p le te ly  a lte re d  to abundant e p id o t e -z o is i t e ,  ca lc i te ,  m inor  

s e r i c i t e ,  and kaolin ite  (F igu re  9). A ddit iona l m a jo r  constituents 

include euhedra l m ic r o p h e n o c r y s t s  (to 1. 2 m m ) of brow n hornblende 

(40%), b iotite  (3%) as  d ist in ct  gra ins  and p art ia lly  rep laced  by ch lor ite ,
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F igu re  9. P h o to m icro g ra p h s  of typ ica l s p e ssa r t ite  lam p rop h yre
dikes of the W eepah m ining d is t r ic t .  Upper photograph 
(400 d ia m e te rs )  shows ag grega te  of s tron g ly  zoned 
p la g io c la s e  laths and brow n  hornblende p h e n o cry s ts .
The latter  a re  seen to be re p la ce d  by d isor ien ted  
secon d  gen era tion  g reen  horn b len d e . L o w e r  photograph 
(500 d ia m e te rs )  shows euhedral p h en ocrysts  of brow n 
hornblende  and p la g io c la s e .  The latter  has been a lm o st  
c o m p le te ly  a lte re d  to e p id o te -z o is i t e ,  ca lc ite ,  s e r ic i te ,  
and k ao lin ite .  C r o s s e d  n ic o ls .
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in terst it ia l  quartz  (3%) and ca lc ite  (2%), and magnetite (1-2%). A c c e s 

sory  m in e ra ls  include abundant euhedral apatite and rare  anhedral to 

subhedral sphene. T ra ce  am ounts of hem atite  a fter  magnetite are  

noted. The texture is  v e r y  f in e -  to f in e -g r a in e d  pan id iom orph ic  

granular .

A se ct io n  f r o m  a som ew hat c o a r s e r  va r ie ty  o f  sp essartite  con s is ts  

of s tron g ly  zoned, subhedral laths and plates of p la g io c la s e  -  -Angg^g 

(34%), deep  g re e n  hornblende (40%) as subhedral p h en ocrys ts  and as 

a c ic u la r  n eed les  or  fine laths in the grou n dm ass ,  b iotite  (5%) r e 

p lacing hornblende and in grou n dm ass ,  and t r a c e s  o f  qu a rtz .  F in e ly  

divided subhedral gra ins  of m agnetite , and p o s s ib ly  of p yr ite ,  are  

found throughout the sect ion .  A c c e s s o r y  m in e ra ls  a re  m ain ly  apatite 

and sphene. The f o r m e r  m ay re p re s e n t  two gen era tion s  of c r y s ta ls  

m arked  by stubby euhedral gra ins  and by s len d er  n e e d le s .  The 

sphene is  quite abundant and is granular to anhedral in o c c u r r e n c e .  

T ra ce  am ounts of opal or  d ev itr i f ied  g la s s ?  o c c u r  in te rs t it ia l ly  and in 

c o r r o d e d  p la g io c la s e  c r y s ta ls .

T w o d ist inct  gen era tion s  of hornblende a re  noted in this c o a r s e r  

h o r n b le n d e -p la g io c la s e  la m p rop h yre  (F igu re  9). The initial phen'o- 

c r y s ts  of hornblende  appear  to be rep la ced  by a la ter  hornblende 

gen eration . T h ese  p h en ocry s ts  a re  now c o m p o s e d  of in te r lo ck in g -  

in terpenetra ting  d iso r ie n te d  patches  of g reen  hornblende. The later  

gen eration  a ls o  f o r m s  m inute s len d er  a c ic u la r  laths in the groun dm ass .
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The secon d  gen eration  hornblende and apatite probably  o c c u rr e d  

with the final m e lt  stage o f  the m ain  d ior ite  m a s s .  The segregation  

of this late , w a t e r - r i c h  m e lt  f r o m  the parent intrusive is assu m ed  

resp on s ib le  f o r  the fo rm a tio n  of the la m p ro p h y r ic  dikes and d ike -lik e  

m a s s e s .  The groun dm ass  p la g io c la s e  c r y s ta ls  appear to have been 

d e u te r ica l ly  c o r r o d e d  and lo c a l ly ,  rare  albite  grains have fo rm e d  

during this a ltera t ion .  The la s t  liquid so lid if ied  as a hydrous , 

m ain ly  in terst it ia l ,  g la ss  which has s ince  d ev itr if ied  to patches of 

b r o w n is h - c o lo r e d  g la ss .

A dditional thin sect ion s  of other b a s ic  d ikes in the d is t r ic t  appear 

to be only m in e r a lo g ic a l  varia tion s  of the s p e s s a r t i te s  d e s c r ib e d  

above .  A single  s lide  shows a m o r e  h y p id io m o rp h ic -g ra n u la r  texture 

with s len d er  p la g io c la s e  laths, subhedral to euhedral hornblende 

gra in s , in terst it ia l  quartz  (+3%), in terst it ia l  ca lc i te ,  n u m erou s  a p a 

tite n e e d le s ,  and abundant m agnetite . It c l o s e ly  r e s e m b le s  the m i c r o -  

s p e ssa r t ite  e x ce p t  that the p la g io c la s e  has been  en t ire ly  re p la ce d  by 

s e r ic i t e  rather  than epidote m in e r a ls .  It is textura lly  le s s  la m p r o 

p h yric  than the m ic r o s p e s s a r t i t e  and is  b e s t  c la s s i f ie d  as a m i c r o -  

d io r i t e .

Spurr (1906) r e p o r ts  that s im ila r  d ikes in the S ilver  Peak  Range 

contributed  to the gold  and s i lv e r  m in e ra l iza t io n .  S evera l a s sa y s  of 

these la m p r o p h y r ic  r o ck s  y ie ld ed  no gold  and fro m  0 .02  to 0.13 o z / t o n  

s i lv e r .  S ev e ra l  p r o s p e c t s  in the d is t r ic t  exp lored  these dike rock s ,
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but m o s t  extend only a few  feet in depth. L im on it ic  ja s p e r ,  developed  

ad jacent to the la m p ro p h y re s  in carbonate  strata, appears to have 

been sought by  the p r o s p e c t o r s .  V a lues a re  not significantly  in 

c r e a s e d  in ad jacent skarn or  ja s p e r .

At sp o ra d ic  lo ca t ion s  throughout the d is tr ic t ,  m a ss iv e  veins or 

d ik e - l ik e  b od ies  of dense ja s p e r  a re  noted. The m a jo r ity  of these 

o c cu r  in carbon ate  r o c k s ,  and their  e r r a t ic  d istr ibu tion  is s im ila r  

to the random  o c c u r r e n c e  of the sp e ssa r t ite  la m p ro p h y re s  or  other 

b a s ic  r o c k s  with w hich they a re  undoubtedly a s s o c ia te d .  These  ja s -  

p ero id  m a s s e s  a re  c o m p r is e d  of brow n (5Y R 3 /4 )  to deep  re d d ish -  

brow n (10R 3 /4 )  o r  tan (10YR 6 /6 )  ja s p e r  w hich  frequently  contains 

vugs f i l led  with sm a ll  c louded  to m i lk y - c o lo r e d ,  term in ated  quartz 

c r y s ta ls .  R are  d is c r e e t  gra ins  of galena and pyrite  w e re  o b serv ed  

in the ja s p e r .  Earthy to c ry s ta l l in e  s id er ite  (FeC O ^), m a s s iv e  to 

dendritic  m anganese  oxide (wad, p y ro lu s ite ) ,  granular to c ry s ta l l in e  

do lom ite  and c a lc i te ,  and o c c a s io n a l  b lades  of bar ite  a re  c o m m o n .

Sm all f r a c t u r e - f i l l e d  o c c u r r e n c e s  of m alach ite  w e re  noted at two 

lo c a l i t ie s .  Chip sam p les  taken f r o m  s e v e r a l  o f  these ja s p e r o id  veins 

or  d ikes  w e re  a s sa y e d .  V a lues  ranged f r o m  a tra ce  to 0.01 o z / t o n  

gold and 0. 01 to 2 .8 5  o z / t o n  s i lv e r .  Lead  and zinc va lues  w e re  found 

to be about 50 ppm  and 80 ppm h igher  r e s p e c t iv e ly  than adjacent

carbonate  s trata .
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E xcept  fo r  the la ck  of abundant b lack  ca lc ite ,  these veins are 

quite s im i la r . t o  those d e s c r ib e d  by  Hewett and Radtke (1967), and 

o th ers . The h igher  s i lv e r  va lues  obtained in se v e ra l  of these ja s -  

p ero id  m a s s e s  m ay indicate the p r e se n c e  of a rgen tiferou s  carbonate 

m in e r a ls .  H ow ev er ,  the h ighest s i lv e r  value noted was f ro m  a dense 

l im on it ic  ja s p e r  which contained no re co g n iza b le  carbonate  m in e ra ls .  

The p o s s ib i l i ty  ex is ts  that the s i lv e r -b e a r in g  m angan iferou s  ca lc ite  

m ay have been  dep leted  f r o m  su r fa ce  e x p o su re s  by supergene p r o 

c e s s e s .

Q uaternary  System

W est  of the m apped  a re a ,  T e r t ia r y  ro ck s  of late M iocen e  through 

P l io ce n e  age a re  re p re se n te d  by v o lca n ic  f low s , ash f lo w s ,  tuff, shale 

and s i lts ton e .  C e n o zo ic  units within the d is tr ic t  c o n s is t  of an o ld er  

a lluv ium , a p art ia lly  rew ork ed  tuff, and R ecen t  a lluv ium .

O lder A llu v ium

In the southern  and n orth w estern  p ortion s  of the W eepah d is tr ic t ,  

a sequence  of p art ia lly  s tratif ied , p o o r ly  co n so lid a ted  alluvium  and 

fan g lom era te  is  e xp osed  (Q oa). This unit ranges  f r o m  a few  feet  up 

to s e v e r a l  hundred feet  in th ick n ess .  It c o n s is ts  of angular to su b 

rounded fra gm en ts  of dom inantly  g ra v e l  to bou ld er  s iz e .  Angular 

b lo ck s  o f  up to  fou r  fee t  in d ia m e te r  a re  co m m o n , and occa s ion a l



49

b lock s  with d ia m e te rs  exceed in g  five  feet  w e re  noted. The la r g e r  

bou ld ers  re p re s e n t  num erous  sed im en tary  l ith o log ies ,  with r e c o g 

nizable  fra gm en ts  of the P a lm etto ,  Cam pito , Deep S p r in g s (? )  and 

H a rk le s s (?  ) F o r m a t io n s .  Carbonate fra gm en ts  tend to be dominantly 

of g ra v e l  s iz e .  R are  gran itic  and d io r it ic  fragm en ts  w e re  noted. 

N um erous dark  g reen  to b la ck  serpentine  and ga b b ro ic  g ra v e ls  are  

c h a r a c te r is t ic  of this sequ en ce .  This unit has a d ist inct  g re e n -b ro w n  

hue w hich  is  e a s i ly  d istinguished  even when found as a thin ven eer  on 

the flanks o f  s e v e r a l  h igher  r id g e s .

C on s id er in g  the c l im a t ic  cond itions  of the G rea t  B a sin  throughout 

the C e n o zo ic  E ra ,  the m o s t  probab le  age of this sequence  is  Late 

P l io ce n e  to M iddle  P le is to c e n e .  It apparently  o v e r l ie s  the M io -  

P l io ce n e  E s m e ra ld a  F o rm a t io n  to the w est  of the m apped a re a ,  su g 

gesting an E a r ly  to M iddle P le is to c e n e  age .

R ew ork ed  L a p il l i  Tuff

Within the o ld er  a lluv ium  sequence  in the so u th -ce n tra l  portion  of 

the d is t r ic t ,  a thin southeast-d ipp in g  tongue of pu m ice  lap il l i  tuff 

(Qrt) w as noted . The tuff thickens f r o m  five  feet  to o v e r  40 fee t  south 

of the m ap boundary . It is  ex ten s ive ly  w eathered  and shows m arked  

d e v itr i f ica t io n  a c co m p a n ie d  by the deve lop m en t of c lay  m in era ls  

(m o n tm o r i l lo n ite ? ). L o c a l ly ,  the tuff ap p ears  to have been rew orked  

and is p re su m e d  to have been  d ep os ited  in elongate drainage d e p re s s io n s .
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Rounded p eb b les ,  su b -rou n d ed  c o b b le s ,  and sm all angular fragm ents  

of va r ia b le  l ith o logy  a re  in co rp o ra te d  in the tuff. These pebbles  are  

gen era lly  e r r a t i c a l ly  d istr ibu ted  although a lo c a l  s ize  gradation is 

r e c o g n iz a b le .  The deep  w eathering  p reven ts  p osit ive  identification  

of e ither  loading v a rv e s  o r  cu rre n t  r ip p les  around the detrita l in c lu 

s ion s .  Due to the fa ct  that the tuff is e n c lo se d  within the o lder  a l lu 

vium sequ en ce ,  a M iddle P le is to c e n e  age is postu lated .

A lluvium

A la r g e ,  w e l l -d e v e lo p e d  drainage netw orkhas been  im p o se d  on the 

W eepah d is t r ic t .  A r r o y a s  and channels a re  a lluviated  (Qal) to v a r i 

able th ick n e sse s  with c o a r s e  sand and g ra v e l .  The heads of these 

a lluviated  channels  tend to be flanked by  broad  patches  of co llu v iu m , 

and o c c a s io n a l  fan v e n e e rs  a re  d eve lop ed .

Im m ed ia te ly  north of the m apped a re a ,  a w id e ly  e xp osed  ped im ent 

is fo rm in g .  In se lb e rg s  d e c r e a s e  in s ize  tow ard  B ig  Sm oky V a lley  

w here  sand dunes and playa d ep os its  a ccu m u la te .
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S T R U C T U R A L  GEOLOGY 

G en era lized  R eg iona l S tructura l Setting

The W eepah m ining d is t r ic t  and surrounding portion  of eastern  

E sm e ra ld a  County a re  situated in a be lt  of d iv e r s e  topography, which 

m ark s  a zone of c o n v e rg e n ce  betw een  the north w est-tren d in g  S ierra  

Nevada and the n orth ea st -tren d in g  ranges of the G reat  Basin  su b 

p ro v in ce .  This be lt  can be tra ced  fo r  a d istance  of o v e r  300 m ile s  

and has a m ax im u m  width o f  ap p rox im a te ly  50 m i le s .  A d ist inct  

top ograp h ic  low , the W alker  Lane lineam ent (L o ck e ,  et a l .  , 1940), 

m ark s  the e a s tern  edge of this con vergen t  zone .

D eta iled  investiga tion s  in w e ste rn  Nevada and e a s te rn  C a liforn ia  

have p re se n te d  ev id en ce  w hich in d ica tes  that this con verg en t  s t r u c 

tural zone re p re s e n ts  a be lt  of s ign if icant r ig h t - la te r a l  d isp la cem en t .  

The d extra l  o f fs e t  along the W alker  Lane is  c o n s id e r e d  to be on the 

o rd e r  of 80 to 120 m ile s  (A lb e r s ,  1967, p.151). During this d i s p la c e 

m ent, s e v e r a l  ranges  w est  o f  the W alker  Lane w e re  w arped  into 

arcuate  trends, such as is e x e m p li f ie d  by the S i lv e r  P e a k -P a lm e t t o -  

M ontezum a o r o f le x  (A lb e r s ,  1967, p .145).  Pluton e m p la ce m e n t  along 

w arped  or  o ro f le x u r a l  trends can  be docum ented  by exam ination  of 

the G e o lo g ic  M ap of E s m e r a ld a  County. The trend of the W eepah - 

Lone Mountain plutons s e e m s  to be co in c id en t  with that of the S ilver  

P e a k -P a lm e t to -M o n te z u m a  o r o f le x .  The d e form a tion  resp on s ib le
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fo r  the deve lop m en t of these arcuate  ranges may have begun as ear ly  

as late E a r ly  J u r a s s ic ,  and the bending and s t r ik e -s l ip  m ovem ent 

p o ss ib ly  continued into the E a r ly  or  M iddle M iocen e  (A lb ers ,  1967, 

p.151). M egatecton ic  in terp reta tion  of the o ro f le x u ra l  trends in d i

cates  that these f le x u re s  a re  inherited  f r o m  tecton ic  w arping of the 

cru st  as  a resu lt  of d rag  produ ced  by su bcru sta l  cu rre n ts .

In a ll  p robab il ity ,  the s tru ctu ra l g e o lo g y  of the W eepah H ills  was 

once co n s id e r a b ly  m o r e  c o m p le x  than p re se n t ly  e x p r e s s e d .  P lutonic 

em p la cem en t  and subsequent d eroo fin g  has e ro d e d  a ll  but the " b a s e 

m ent"  s tru ctu ra l  fea tu res  of the d is t r ic t .

S tructura l F e a tu re s  of the D is t r ic t

G enera l Statement

The W eepah H ills  a re  c o m p r is e d  o f  a b road  arcuate  w edge of 

P r e c a m b r ia n  and L o w e r  P a le o z o ic  sed im ents  w hich  n o n co n fo rm a b ly  

over lap  the southern  edge of the W eepah pluton. The g r o s s  structure 

of these strata is a faulted, southeast-p lunging  antic line  (F igu re  10). 

Within the m apped a re a ,  the o v e r a l l  s tru ctu re  ap p ears  to be a faulted, 

southeast dipping h o m o c l in e .  N um erous  faults of sm a ll  d isp la cem en t 

o ffse t  the P r e c a m b r ia n  and P a le o z o ic  units. R are  open fo lds  appear 

to fo r m  b roa d  ir r e g u la r  crenu la tions  in a rather  u n ifo rm ly  oriented

sed im en ta ry  sequ en ce .
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Within the v ic in ity  of the W eepah d is tr ic t ,  at least  three p er iod s  

of te c ton ic  act iv ity  a re  r e c o g n iz e d .  H ow ever , within the mapped 

a re a ,  only two of these p e r io d s  can be docum ented . The initial d e fo r 

m ation  invo lved  w arping and reg ion a l m e ta m o rp h ism  of the P r e c a m -  

brian  and lo w e r  P a le o z o ic  sed im ents  a cco m p a n ie d  by low -an g le  

faulting. This ep isod e  w as of reg ion a l extent and re p re se n ts  the 

D evonian to M iss is s ip p ia n  A n tle r  o rog en y  a n d /o r  the P e rm ia n  Sonoma 

orogen y .

The secon d  ep isod e  of d e fo rm a tio n  is  re lated  to the em p lacem en t 

of the W eepah pluton. This p lu ton ism , an e f fe c t  o f  the " J u r a s s i c - 

C r e ta c e o u s "  o rogen y , gave r ise  to m od era te  and dom inantly  h igh - 

angle s tru c tu re s  and l o c a l ly  su p e r im p o se d  m in o r  th erm a l e f fe c ts  over  

the e a r l i e r  reg ion a l fe a tu re s .  S ev e ra l  of the p re v io u s  f le x u r e s  w ere  

p robab ly  accentuated  by the in trus ive  act iv ity .

The youngest ep isod e  of s tru ctu ra l act iv ity  is  re p re s e n te d  by 

h igh -an gle  n orm a l faults of T e r t ia r y  to R ecent age .  This  p er iod  of 

faulting is not p o s it iv e ly  r e co g n iz e d  within the m apped a re a ,  but can 

be d ocum ented  im m e d ia te ly  north and w est  of the d is t r ic t .  These  

B a sin  and Range s tru c tu res  have m o d if ie d  the topography  to a v a r i 

able extent and appear  to have lo c a l ly  p ro v id e d  channels fo r  the e x 

tru s iv e  T e r t ia r y  r o c k s .
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P a le o z o ic  S tructura l F e a tu re s

Within the W eepah d is t r i c t  the autochthonous P r e ca m b r ia n  and 

allochthonous C am brian  sequence  of p e lit ic  and carbonate  rocks  e x 

p e r ie n ce d  a reg ion a l te c ton ic  f o r c e  w hich gave r ise  to broad  open 

f le x u re s  and reg ion a l m e ta m o rp h ic  e f fe c ts .

A cco m p a n y in g  or  subsequent to the reg ion a l c o m p r e s s io n  was the 

d eve lop m en t o f  a thrust fault of undeterm ined  d isp la ce m e n t .  This 

thrusting is  m ark ed  by the p r e s e n c e  of M iddle O rd ov ic ia n  transitional 

a s se m b la g e  r o ck s  of the P a lm etto  F o rm a t io n .  O u tcrop s  of the P a l 

m etto  in the north w estern  portion  of the d is t r ic t  appear  as fau lt-  

bounded pendants o f  what was p rob a b ly  once an ex ten s ive  thrust 

sheet. The pattern  of this upper plate has been  ob litera ted  by the 

la ter  p lutonic a c t iv ity .  F o ld in g  within the P a lm etto  F o r m a t io n  a p 

p ears  to be m o r e  intense than in the ad jacent P r e c a m b r ia n  and C a m 

brian  s trata . The ax ia l  trend o f  the fo ld s  have a n or th -sou th  d ire c t io n  

and the unit show s intense b r e c c ia t io n .

F ie ld  re la t ion s  in the d is t r ic t  only c o n f ir m  that the P a lm etto  

thrusting is  p r e -p lu t o n ic . R eg ion a l con f igu ra t ion  of the P a lm etto  

units in d ica tes  that thrusting was f r o m  the w e st  or  northw est .  Since 

both the A n tler  and Sonom a o r o g e n ie s  w e re  r e sp o n s ib le  fo r  eastw ard  

d ire c te d  thrusting, one cannot be d istingu ished  f ro m  the other in 

iso la ted  fe a tu r e s .  R o b e r ts  (1964, p .2 6 )  suggests  that the Antler
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orogen ic  belt  cuts a c r o s s  the northern  part of E sm era lda  County. 

However ,  north of Tonopah,  M iss i s s ip p ia n  l im estone  has been thrust 

over the P a lm e t to  F o r m a t io n  (H. F .  Bonham - -  persona l  c o m m u n i 

cation, 1971) indicating at least  l o c a l  p o s t -A n t le r  ( P e r m o - T r i a s s i c ? ) 

thrusting. Within the mapped  are a  e f fe c ts  of  the P e r m ia n  Sonoma or  

younger  o r o g e n ie s ,  i f  p resent ,  cannot be dist inguished f r o m  those of 

the Antler  orogen y .

M e s o z o i c  Structura l  F ea tu res

The bulk of thrusting and m o d e ra te  to h igh-angle  faulting present  

in the Weepah d is t r i c t  is p re su m e d  to be the resu lt  of  the J u r a s s i c  to 

C retaceous  ep isode  of te c to n ism .  A la rge  thrust  fault,  which  dips at 

about 35°  to the southeast,  can be t raced  intermittently  f r o m  the ea s t -  

central  port ion  to the southeast  edge of the mapped  a r e a .  The a l l o c h 

thonous Ca m b ria n  Campito  F o r m a t io n  re p re s e n ts  a s trat igraph ic  

separation of a p p rox im ate ly  4, 500 feet  w here  in contact  with the P r e -  

cam br ian  Reed  D o lo m ite .  S evera l  zones  within the al lochthonous 

unit show m in o r  d i f ferent ia l  bedding plane m ovem en t ,  but la ck  of 

continuous e x p o s u r e s  prevents  determ inat ion  of extent and magnitude.

W here  w e l l  exp osed ,  the so le  of  the Campito  thrust  is not ex ten 

s ive ly  b r e c c i a t e d ,  and bedding attitudes do not d i f fer  f r o m  those in 

the l o w e r  plate r o c k s .  M inor  contort ions  near  the base  are  i n f r e 

quently r e c o g n iz e d .  T h e r m a l  e f fe c ts  re lated to thrusting have lo ca l ly
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altered the underlying Reed D o lom ite  to a c o a r s e  friable dolomit ic  

sand which is o c c a s i o n a l ly  mottled  by iron  staining. Other areas  

exhibit a c o a r s e  r e c ry s ta l l i z a t io n .  Many a re as  of  the Reed and 

most  of the exp osed  Wyman F o r m a t io n  show no noticeable  change in 

their typ ica l  c h a r a c t e r  along the t ra ce  of  the Campito  thrust.

Fo ld ing  within the upper plate r o ck s  in genera l  trends N 40°  E, 

essentia l ly  p ara l le l  to those in the underlying units.  The dominant 

northeast to e a s t -n o r th e a s t  trend of the fold  t r a c e s  suggests  c o m 

p re ss io n  in a nor th -n or th w es t  - -  south-southeast  d ire c t io n .  H owever ,  

it appears  that the fo lds  m ay  later  have e x p e r ie n c e d  a change in 

strike to a m o r e  e a s t -w e s t  t ra ce  indicat ing a change to a m o r e  north-  

south co m po n e n t  of  c o m p r e s s i o n .

Reg ional  a s p e c t s  of  the Campito  thrust  indicates  m o v e m e n t  in a 

southeast o r  eastward  d ire c t io n .  Within the mapped  are a  it is not 

poss ib le  to date the Campito  thrust with a s s u r a n c e .  H o w e v e r ,  it 

definitely p r e -d a t e s  the e m p la c e m e n t  of  the Weepah pluton in that the 

d ior it ic  intrus ive  which cuts the granitic  pluton a l s o  intrudes the 

thrust t r a c e  northeast  of the mine a re a .  The Campito  thrust is thus 

cons idered  to be p r e - J u r a s s i c  in age .  The exact  age m ay  fall  s o m e 

where between  Late  P e r m i a n  and Middle J u r a s s i c .

The dominant pattern of the m o d era te  to h igh-angle  faulting in the 

Weepah d is t r i c t  is c o n s id e r e d  to have f o r m e d  mainly  in response  to 

the e m p la c e m e n t  of  the Weepah pluton. The pattern is in c l o se
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tional shear .  . Manipulation of structural  fabr ic  data seem s  to define 

a conjugate shear  sy s te m  with the p r im a r y  s tress  d irect ion  oriented 

essent ia l ly  n or thw est -sou theas t .  F ig u re  11 shows a plot of  dominant 

joint trends within the d is t r i c t ,  and F igure  12 is a rosette  d iagram  

of the m a jo r  fault t r a c e s  and photo l ineament trends a c r o s s  the m a p 

ped a r e a .  T h ese  p lots ,  as w e l l  as or ientation of fold axes  and thrust 

b locks ,  v e r i f y  a p r im a r y  nor thw est -sou theast  s t r e s s  f ie ld.

P r i m a r y  f i r s t - o r d e r  right la tera l  shear  has a N 80°  W attitude 

and is r e p re s e n te d  by the w e l l -d e f in e d  "N o r th "  Fault (N 80 °  W) and 

the quer ied  "South" Fault (N 75°  W ? ) .  The latter  fault is nowhere 

exposed with certa inty .  H ow e v e r ,  the trend of the la m p r o p h y r i c  

m a s se s  through the Reed  D o lom ite  appears  to be co inc ident .  S econd -  

order  right la tera l  shears  are  exe m p l i f ie d  by the " R e e "  fault zone 

and the " W e e p a h -N e v a d a "  fault.  The " R e e "  fault trends a p p r o x i 

mately  N 6 0 °  E fo r  the m o s t  part  with a sl ight f lexure  w here  it 

t r a v e r s e s  the pendant of  Wyman F o r m a t io n  (See Plate  I). This  fault 

is i r o n - s t a in e d ,  b r e c c ia t e d ,  and within the f lexure ,  r e ach e s  a width 

of up to 11 feet  (F nure 13). The Wyman l im e sto n e  at this point shows 

m oderate  r e c r y s t a l l i z a t i o n ,  and each rib of  the shear  is m arked  by 

a deep r e d d i s h - b r o w n  l im on it i c  j a s p e r  of  up to s e ve ra l  inches  in 

thickness .  No es t im ate  of  d isp la ce m e n t  is p o ss ib le .
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FAULT TRACES AND MAJOR PHOTOLINEAMENTS



"R e e  Fault"

I r o n -s ta in e d  shear  zone in pendant of 
W ym an c a rb o n a te s .  Dark brow n  ja s p e r  
deve lop ed  along each  wal l .  Width of 
zone in p r o s p e c t  is ap p rox im ate ly  11 feet.
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The "W e e p a h -N e v a d a "  Fault,  a probable  s e c o n d -o r d e r  shear,  

trends N 2 0 °  E to N 40°  E. Within the d is tr ic t ,  this fault is the most  

important in that it p rov ided  a lo cus  fo r  ore  deposit ion.  This fault, 

as does  the " R e e " ,  tends to pinch and widen along str ike.  The ore 

deposit mined  by the Weepah Nevada Mining Company was situated in 

a rather broad  segm ent  of  the fault; a true width in e x c e s s  of 50 feet 

was attained l o c a l ly .  S l ickensides  along the hanging wall  of the 

Weepah Nevada Fault  in the mine a rea  indicate shearing along str ike.  

The throw of the fault apparently  in c r e a s e s  to the southwest.

Another  w e l l -d e f in e d  fault, the "Duke" ,  in the northern  part of 

the area  trends  N 76°  W and has a f i r s t - o r d e r  shear or ientation.  

However,  defin ite  r e c u rr e n t  m o ve m e n t  along this fault is d e m o n s t r a 

ted by s e c o n d -g e n e r a t i o n  b r e c c ia t io n .  Both the hanging and footwall  

of the "D u k e "  fault a re  c o m p r i s e d  of m onzon ite ,  and no es t im ate  of 

d isp lacem ent  was  attempted.  It l o c a l ly  attains a width of l e s s  than 

five feet  and d i f f e r s  f r o m  the "N orth "  fault in not having a steep 

northerly  dip.

In g r o s s  detai l ,  the dominant s tructural  fabr ic  in the northern 

portion of the Weepah d is t r i c t  is indicative of  gradual  rotational 

shearing.  Th ose  s truc tures  ass igned  a s e c o n d - o r d e r  ro le  may 

actually define a change in the p r im a r y  shear  d irect ion  f r o m  N 80° W 

to N 4 0 ° - 6 0 °  E.  This  rotational  ( o ro f le xu ra l )  concept  appears  to be 

substantiated by a c o m p o s i t e  density  plot f o r  numerous  joints
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(Figure 14) in the v ic in ity  of the s tructural  trend. A line connecting 

maxima of points defines  a gradually diminishing intensity of  rotation 

to the northeast .  A n a lyses  of  individual s tructural  domains along 

this trend a l s o  give s im i la r  g i rd les  of  intensity which d e c re a se  f ro m

an e a s t -w e s t  to northeast  d irect ion .
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GEOLOGIC HISTORY

The g e o lo g i c  h is to ry  in this portion of Nevada is diff icult to r e c o n 

struct with certa inty .  P r e c a m b r ia n ,  Cambrian,  and scattered  O r d o 

vician sed im ents ,  M e s o z o i c  in trus ives ,  and Quaternary units are  

exposed in the Weepah d is t r i c t .  This l imited  sequence  perm its  a 

rather wide latitude in interpretat ion and n e ce ss i ta te s  abstracting 

pertinent data f r o m  adjacent  a r e a s .  To  obtain o vera l l  relationships 

of s tructure  and strat igraphy,  it is essent ia l  to c o n s id e r  a rather 

genera l ized  reg iona l  ge o lo g i c  history.^

During late P r e c a m b r i a n  and E a r ly  P a le o z o i c  t ime,  the prevalent 

structural  feature  in w e s te r n  Nevada was the broad ,  p o o r l y  defined, 

north -northeast  trending C o rd i l le ra n  geosyn c l in e .  Reg ional  c h a r a c 

ter is t ic s  of  depos i t ion  in the upper P r e c a m b r i a n  and L o w e r  Cambrian 

strata indicate  a rather un i form  tecton ic  and sed im entary  env ironment.  

Stewart (1970, p .6 4 - 6 8 )  indicates  a w estw ard  or  northwestward  d i r e c 

tion of sed im ent  t ransport ,  the c ra ton ic  area  to the east  supplying 

granitic m a te r ia l  f r o m  which this sequence  was d er ived .  In the 

Weepah Hil ls  vic in ity ,  m o d e ra te ly  shallow and stable m ar ine  c o n d i 

tions p re va i le d  in Late P r e c a m b r i a n  t ime as  m ark e d  by the d e p o s i 

tion of o v e r  3, 000 feet  of  f in e -g r a in e d  pe l i t ic  sedim ents  and thin 

carbonate in terbeds  of the Wyman F o r m a t io n .  Continued subsidence  

of the g e o s y n c l in e  in Late P r e c a m b r i a n  perm it ted  the deposit ion of
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c lose  to 2, 000 feet of m a s s iv e  carbonate  represented  by the Reed 

D o lo m ite .

The continuity of  the depos i t iona l  r e c o r d  in the mapped area  is 

concluded with the Reed D o lom ite .  In all  probabi l i ty ,  deposit ion in 

the d i s t r i c t  continued into the E a r ly  P a l e o z o i c  with only m inor  in t e r 

ruptions.  A p p r o x im a te ly  13, 000 feet  of .the P r e c a m b r i a n  and Low er  

Cambrian sequence  accum ulated  in a nor th er ly - t ren d in g  subsiding 

trough through E s m e r a ld a  County.

Extrapolat ion  of available  data f r o m  surrounding a r e a s  and m a p 

ping within the Weepah d is t r i c t  a re  not c onc lus ive  in ascerta in ing  the 

deposit ion of p o s t - C a m b r i a n  strata.  In any event,  there  are  no d e f i 

nite o c c u r r e n c e s  of autochthonous p o s t -C a m b r ia n  sed im en tary  rocks  

within the d i s t r i c t  o r  im m edia te ly  adjacent  a r e a s .  The ir  ex is tance ,  

however ,  cannot be prec lu ded .

Near  the end of the Devonian per iod ,  ep e i ro g e n ic  uplift  of  the 

geosyncl inal  trough is m arked  by the appearance  of the north -northeast  

trending Manhattan Geantic l ine  or  Antler  o ro g e n ic  be lt .  The Antler  

orogeny (late Devonian to E a r ly  Pennsylvanian)  was  a c co m pa n ie d  by 

the shedding of e a r ly  P a l e o z o i c  and P r e c a m b r i a n  sedim ents  in the 

vicinity of  E s m e r a l d a  County. In northern  and n or th - ce n tra l  Nevada, 

this o r o g e n ic  belt  is m ark e d  by w idesp read  eastward  thrusting which 

includes the R o b e r t s  Mountain overthrust  and num erous ,  l e s s  ex ten 

sive thrust faults .  Sediments  d e r ive d  f r o m  the southwestern
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em ergent  a re a  probab ly  contributed signif icantly to the late P a le o z o i c  

(Pennsylvanian) o ve r lap  a s s e m b la g e  which was  deposited along the 

leading edge of  the R ob er ts  Mountain thrust in the Chainman-Diamond 

Peak trough of eas tern  Nevada. The Antler  belt  was extensively  r e 

duced by late P a l e o z o i c  (Middle Pennsylvanian)  t ime and, except  for  

isolated pos i t ive  a r e a s ,  probab ly  began to be c o v e r e d  by sediments .  

The lack  of P a l e o z o i c  sediments  in the d is tr i c t  and surrounding a reas  

suggests  that this port ion  of E s m e r a ld a  County rem ained  m ost ly  

em ergent .

N ear  the end of the P a le o z o i c  E ra  (Late P e r m ia n ) ,  the w estern  

portion of the Antler  o ro g e n ic  belt  was  react ivated ,  and a second 

period of  te c ton ic  act iv ity ,  the Sonoma orogeny ,  was  initiated and 

resulted in addit ional eastward  thrusting. In the Weepah d is t r i c t  it 

is not p o s s ib l e  to dem onstrate  either an Antler  or  Sonoma or ig in  fo r  

the a l lochthonous  O rdov ic ian  b lo c k s .  R ob er ts  (1964) suggests  the 

continuation of the Antler  o rogen ic  belt  through E s m e r a ld a  County. 

Recent  studies  in the w e s te r n  Great  Basin ,  h ow ever ,  indicate that 

Late P a l e o z o i c  and M e s o z o i c  t e c ton ism  m ay  be dominant (Burchf ie ld  

and Davis ,  1971).

E f fe c ts  of  the Sonom a orogen y  p robab ly  continued intermittently 

into the E a r ly  M e s o z o i c .  L o w e r  M e s o z o i c  strata are  rare  south of 

the 38th para l le l ,  but a re  l o c a l l y  present  in e x c e s s  of  10, 000 feet to 

the north.  The Late P e r m i a n  and E a r ly  T r i a s s i c  r o cks  of western
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Nevada (north of E s m e r a ld a  County) are  represented  by a ltered  v o l 

canic r o c k s  and v o l c a n i c - d e r i v e d  sed im ents ,  indicating a per iod  of 

shallow and subm arine  v o l c a n i s m  and a change in deposit ional  fa c ies  

f rom  eugeosync l ine  to m i o g e o s y n c l i n e . Marine sediments  of lower  

Middle T r i a s s i c  through E a r ly  J u r a s s i c  age w e re  deposited in bas ins 

or em baym ents  of  w e s t e r n  Nevada and probab ly  did not accumulate  

in the m o s t ly  e m e rg e n t  area  of northern  E s m e r a ld a  County. The 

deposit ion of E a r ly  and Middle J u r a s s i c  strata c o m m e n c e d  with the 

initial s tages  of  fo lding and thrusting a s so c ia te d  with the w idespread  

M e s o z o i c  o ro ge n y  (F e rgu so n  and M ul ler ,  1949, p .13).

In m o s t  in terpretat ions ,  the " J u r a s s i c  and C r e t a c e o u s "  orogeny  

of S i lber l ing  and R ob er ts  (1962, p. 39), is  c o n s id e r e d  to have been a 

period of in termittent  o ro ge n ic  act iv ity  initiated in E a r ly  or  Middle 

Ju rass ic  and continuing into the C e n o zo i c .  A c t ive  thrusting to the 

southeast a c c o m p a n ie d  this p er iod  of tecton ic  act iv ity  in the Hawthorne 

and Tonopah quadrangles  (F erguson  and M ul ler ,  1949). The thrusting 

of the C a m b r ia n  Cam pito  F o r m a t io n  f r o m  the northwest  p re su m e d ly  

took p lace  during this Late M e s o z o i c  p e r io d  of te c to n ism .

Structura l  re la t ionships  within the m apped  area  indicate that 

thrusting p r e c e e d e d  or  a c co m p a n ie d  the e m p la c e m e n t  of  the Weepah 

pluton. In surrounding  a r e a s ,  im b r i c a te  thrusting and intense folding 

took p lace  in re sp o n s e  to the plutonic ac t iv ity .  Overturned,  northeast -  

southwest -trend ing  fo lds  and num erous  faults of  small  d isp lacem ent
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are noted between Weepah and Clayton Va l ley .  It is assum ed  that 

s im i lar  s tructura l  co m p l i ca t io n s  w e re  im p osed  on the Weepah d i s 

trict.  H o w e v e r ,  the co m p le x i ty  has been m o st ly  obl iterated  by the 

rapid d e ro o f in g  of the pluton.

The g e o lo g i c a l  r e c o r d s  f o r  the T e r t ia r y  per iod  are  essentia l ly  

absent f r o m  the Weepah d is t r i c t .  H ow ev er ,  to the west ,  vo lcan ic  

act ivity is much in ev idence ,  and Basin  and Range n o rm a l  faulting 

of T e r t ia r y  to Recent  age is r e c o g n ize d .  The M i o c e n e - P l i o c e n e  

p y r o c la s t i c s  and lacustr ine  sedim ents  of  the E s m e r a ld a  F orm at ion  

c o m p r i s e  c o n s id e r a b le  port ions  of both Clayton and Big Smoky 

V a l l e y s .

Quaternary  h is tory  of  the d is t r i c t  is re f le c ted  by thick a c c u m u la 

tions of  m o s t ly  unconsol idated  detri tal  m ate r ia l  resulting f r o m  m o d 

erate ly  rapid e r o s i o n  during the torrentia l  ra infal ls  of  Late P l io c e n e  

to Middle P le i s t o c e n e  t im e .  V o l c a n i s m  during the P le i s t o c e n e  is 

r e c o r d e d  by  the p r e s e n c e  of a thin vo lcan ic  ash.  This pum ice  lapil l i  

tuff was  p ro b a b ly  concentrated  in narrow  drainage  channels  by sub

sequent rainfal l  and runoff .  Recent  depos i ts  are  r ep resen ted  by 

unconsol idated  d e s e r t  al luvium and lo c a l l y  by dune sand.
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ORE DEPOSITS

The entire product ion  of the Weepah mining d is t r i c t  was taken 

f rom  the a r e a  im m e d ia te ly  surrounding the site of the open pit. 

p rodu ct ion  in the d i s t r i c t  can be read i ly  divided into two per iods ,  

1902-1927 and 1927-1938. In a s im i la r  m anner ,  the nature of the ore 

deposits  and mining m ethods  em p loyed  can be separated .

The nature of  the ore  depos i ts  w orked  p r i o r  to 1927 is sum m arized

by Spurr  (1906, p.81)  as fo l low s :

" .  . . . The country r o c k  here  is gently dipping l im estone  
which  has been  a l tered  to a f in e -g r a in e d  m a r b le  and in 
p la c e s  m o r e  or  l e s s  s i l i c i f i ed ,  e s p e c ia l l y  along c e r 
tain zo n e s .  In this l im estone  there are  sm a l l  bunches  
of  b luish quartz  which show a faint co p pe r  stain. C a l -  
c ite is a l s o  p resent .  A thin sect ion  of the ore  shows 
it to have the typical  r e t i f o r m  structure  of  j a s p e r o id .
It has been  f o r m e d  by rep lacem en t  of  the or ig ina l  
l im e s to n e  by  s i l i ca .  The o re  contains  a b la ck  sulfide 
showing red, ye l low ,  and green  a l terat ion  p rodu cts .
It is v e r y  l ike ly  that this is the "b la c k  m e ta l "  which 
contains  c o p p e r  and s i lver  in c o n s id e ra b le  amounts  • 
and is one of the c h a r a c t e r i s t i c  ore  m in e r a ls  of this 
whole  d i s t r i c t .  Under the m i c r o s c o p e  f re e  go ld  was  
o b s e r v e d ,  both intergrow n with the b la ck  m in e r a l  and 
separate  f r o m  it. This gold is in c lo s e d  in the quartz  
and is apparently  or ig ina l .  "

F r o m  S p u r r 1 s d e sc r ip t io n ,  it appears  that the ore  m ined  up to the 

time of his  v is i t  (1904) c a m e  mainly  f r o m  the shafts and p r o s p e c t s  to 

the east  and south of the p resen t  pit. During the e a r l i e r  per iod  of 

product ion (1904-1907), and in the intervening years  p r i o r  to 1927, 

ap p rox im ate ly  1, 650 tons of  ore  w ere  mined at a cred ited  g r o s s  yield 

of near ly  $2 0 7 ,0 0 0 .  This  product ion ,  with values in gold,  s i lver ,
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copper  and lead, had a value of sl ightly over  $125 per  ton. Apparently 

only the h ig h -g ra d e  ore  pockets  w e re  deve loped .  These  enriched 

lenses  of  o re  w e r e  s u r f i c ia l  concentrat ions  and did not extend m o r e  

than a few feet  in depth (Spurr,  1906, p .8 0 ) .  In all  probabil i ty ,  the 

Indians and e a r ly  p r o s p e c t o r s  w e r e  attracted  to the deposit  by vivid 

supergene oxidation c o l o r s  of  the "b la ck  m e ta l "  which  Spurr had noted 

throughout the S i lve r  Peak  d is t r i c t .  This "b la c k  m e t a l " ,  r e fe r r e d  to 

as being ubiquitous to the region,  had e a r l i e r  been te r m e d  s te te fe ld -  

ite (A g i_ 2Sb2 _ } ) (0 ,  OH, H2 O). Rare  segm ents  of  the co p p e r - s ta in e d  

quartz ve ins  mentioned by Spurr w e re  found in the o ld e r  dumps.  

Stetefeldite was  not identified e ither  in hand s p e c im e n  or  by x - r a y  

d i f f ract ion .  Samples  c o n s is t  mainly  of  remanent  ch a lco p y r i t e  s u r 

rounded by a dense ,  g lazed  pitch l imonite  and cut by num erous  

m a la c h i te - f i l l e d  ve in le ts .  Several  of  the f ragm ents  have thin f racture  

coat ings  of  a ye l low ,  earthy powder  which is p robab ly  a m ixture  of 

antimony ox ides  and ja r o s i t e .  The sm a l l  amount of  p ow d er  noted 

prevented x - r a y  determ ination ,  but t race  ana lys is  f o r  antimony in 

dicated anom alou s  amounts  (2000 ppm).  A s s a y  of these vein f r a g 

ments  ran 0. 005 o z / t o n  gold  and 0.10 o z / ton s i l v e r .

F o l lo w in g  the d i s c o v e r y  at Weepah by Horton and T ra y n o r  in 1927, 

an o re  dep os i t  o f  a d i f ferent  nature was  r e c o g n ize d .  The deposit ,  

m arked  by the site of  the Weepah Nevada open pit, was confined to a 

30 to 70 foot  thick granulated fault zone which trends N 20°  E and



dips f r o m  43°  to 52°  to the northwest .  The ore  o c c u rr e d  both as f ree  

gold and in tergrow n  with pyr ite .  The w a l l r o ck  adjacent to the fault 

is a g r e e n - g r a y  phyllite or  sch ist  which shows only m inor  a lteration 

e f f e c t s .

The vein r e p o r te d ly  c ropped  out on the sur face  with negative e x 

p re ss io n .  In all  probabi l i ty ,  this zone had been  p r o sp e c te d  at the 

time of S p u r r ' s  v is i t  to the proper ty ,  but was interpreted  as a zone of 

a lteration a s s o c ia t e d  with the alaskite  (1906, p. 81):

" .  . . . This  a lterat ion  is a s so c ia te d  with f in e -g ra in e d  
ce l lu la r  quartz ,  which  constitutes  the m in e r a l  e x p lo i t 
ed in these p r o s p e c t s .  Exam ined  m i c r o s c o p i c a l l y ,  
the quartz  is a m o d e ra te ly  f in e -g r a in e d  id io m o rp h ic  
aggregate  containing som e  pyr i te .  It is r e p or ted  
that this ore  was of v e r y  low grade ,  so  low as  not to 
be  avai lable  f o r . m i n i n g . "

Interpretat ion  of  the above statement m ust  take into cons iderat ion  

the fact  that at the t ime it was writ ten gold  had a value of only $20. 67 

per  ounce .

Subsequent to the 1927 d i s c o v e r y ,  s ignif icant underground d e v e l o p 

ment (F igure  15) was p e r f o r m e d  by the E l e c t r i c  Gold Mining Company 

and later  by  the Weepah Nevada Mining Com pany .  The open pit mining 

method was d e te rm in e d  to be e c o n o m ic a l ly  feasab le  in 1935, and 

further underground d eve lopm ent  was suspended.
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Nature of  the Ore  Depos i t

Plate  3 i l lustra tes  that the Weepah Nevada Mining Com pany 's  

operat ions  fo l lowed  the w estw ard  dipping fault zone fo r  as much as 

sur face  mining e c o n o m i c s  of  the t ime would p erm it .  The ore  deposit  

was conf ined  to  the l im its  of  the Weepah Nevada fault zone .  This 

s tructure  has a m a x im u m  true width of 55 feet,  narrow ing  to about 

10 feet in the south end of the pit, and pass ing  into a s e r i e s  of  i m b r i 

cate shears  on the north.  The mine produced  so m e  280, 000 tons of 

ore at a g r o s s  value of 1.62 m i l l ion  d o l la r s .  The av e ra ge  tenor  of 

the o re  is ca lcu lated  to have been  in e x c e s s  of  0.15 o z / t o n  gold.

The Weepah Nevada fault zone, part ia l ly  shown in F ig u r e  16, c o n 

sists  of  m a s s i v e  to f inely  b r e c c ia t e d  granular  quartz .  The quartz  

is typ ica l ly  f r ia b le ,  i r o n -s ta in e d ,  and t r a v e r s e d  by  minute quartz  and 

hematite ve in le ts .  P yr i te  and hematite  p se u d o m o rp h s  of pyr ite  c o n 

stitute f r o m  one to three  p ercen t  of  the quartz  unit. The gold m i n e r 

alization is found both f inely  d issem inated  in a f re e  state and contained 

within the pyr ite  p se u d o m o r p h s .  The fault boundary is m arked  by a 

thin s l i ck e n s id e d  fault gouge which o c c a s i o n a l ly  contains b r e c c ia t e d  

f ragm ents  of  the w a l l r o c k s .

The Weepah Nevada fault is o f fse t  ap p ro x im ate ly  seven feet  by a 

norm al ,  no r th w e st - t re n d in g  c r o s s  f ra c tu re  near  the center  of the pit 

(F igure  17). The depth and width of mining w e re  in c r e a s e d  due to 

this c r o s s  s t ruc ture .  Va lues  apparently  do not extend into the
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Figure  16. Photograph  of w estw ard  dipping W eepah 
N evada fault. G reen ish  phyllit ic  strata of 
the W ym an F orm a tion  in the hangingwall
shows only m od era te  d e fo rm a tio n .  G ra n u -  y
lated b row n ish  quartz  m a rk s  the fault zone 
and is separated  f r o m  the hangingwall by a 
thin gouge zone.
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contorted  phyll i t ic  hanging wal l .  Severa l  other structures  of sm a l ler  

magnitude a re  noted a long the base  of  the hanging wal l .  However ,  

except  fo r  the above  mentioned c r o s s - f a u l t ,  none of the structural  

features  in the wal ls  contribute  s ignif icantly  to the configuration of 

the ore  depos i t .

In thin sect ion ,  the fault vein  is seen  to co n s is t  of  a polygonal 

m o sa ic  of  r e c r y s t a l l i z e d  quartz .  Ser ic i te  typ ica l ly  m a r k s  the grain 

boundaries  and f i l ls  intervening septae . Granular  hematite ,  hematite  

vein lets ,  and ja r o s i t e  are  abundant.

G e o c h e m i c a l  ana lyses  show the Weepah Nevada fault to be  d i s 

tinctly anam alous .  Table 1 shows a c o m p a r i s o n  of a v e ra g e  values  

obtained f r o m  the fault zone and f r o m  enc los in g  phyll i t ic  strata of  the 

Wyman F o r m a t io n .

T A B L E  1: COMPARISON OF A V E R A G E  G E O C H E M IC A L  
VALU ES B E T W E E N  VEIN AND W A LLS  ALONG 
THE W E E P A H -N E V A D A  F A U L T .

Au* Ag* As Sb Hg

Vein 0. 04 0 .25 15,000 21 0. 480
H. Wall 0. 00 0. 00 120 2 0. 045
F.  Wall 0. 00 0. 01 600 5 0. 085

^Values  f o r  Au and Ag are  in o z / t o n ;  other values 
are  given in parts  per  m i l l ion .

[
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J The gold values  in the fault vein are  found free  in the granulated 

quartz m atr ix ,  within concentra t ions  of  l im onit ic  m ater ia l ,  and in 

tegral  with the pyr ite  or  h e m at i te - l im o n ite  pseu dom orphs  after 

pyrite.  A large  c o m p o s i t e  sam ple  taken f r o m  the fault zone was 

separated .  The tails w e re  a s sa y e d  and values  of 0.015 o z / t o n  gold 

and 0.012 o z / t o n  s i lv e r  w e re  obtained. Sparse  c o l o r s  w e re  obtained 

by panning the tai ls .  The heads,  cons is t ing  mainly  of  the hematite - 

l imonite c a s ts  and pyr ite ,  w e re  a ssa ye d  and a pol ished  sur face  was 

p repa red .  A s s a y  of the heads gave 0 .3 4  o z / t o n  gold and 2 .0 2  o z / t o n  

s i lver ,  a weight  ratio  of 1:6. Severa l  of  the grains  in po l ished  s u r -  tite

face show gold to be in tergrow n in the hematite  p se u d o m o rp h s  

(Figure 18). Its l ighter  than usual c o l o r  m ay  indicate a natural a l loy  

with s i l v e r .  j J k

Values  in the hanging and footwal ls  are  nil except  w here  t ra ve rs e d  

by s m a l l  sinuous quartz  or  q u a r t z - m i c a  pegmatite  ve in le ts .  In such 

o c c u r r e n c e s  higher  va lues  are  r e c o g n ize d  to be re lated  e ither  to 

p r im a ry  d isse m in ate d  sul f ides  or  to concentra t ions  of  l im onit ic  

m ate r ia l .  The footw al l  of  the Weepah Nevada fault l o c a l l y  exhibits 

m odera te  a lterat ion  within s e v e r a l  feet  of  the vein .  In addition, the 

gouge zone m ay  have been  somewhat  th icker  than along the hanging-  

wall .  A long  the footw al l  the phyl li t ic  W yman strata have been  b leached ,  

i r o n -s ta in e d ,  and l o c a l l y  abundant s e r i c i t e  and kaolinite have d e v e l 

oped. T y p ica l ly ,  un less  the m a te r ia l  is e x t r e m e ly  i ron -s ta ined ,





values are  m in im a l .  Along the footwall ,  the thin l imy interbeds 

within the phyll i t ic  strata have been converted  to a q u a rtz -d iop s id e  - 

e p i d o t e -g r o s s u la r i t e  h o r n fe l s .  L o c a l ly ,  heavy concentrat ions  of 

b lack  tourmaline  need les  coat  f ra c tu re  s u r fa c e s  and o c cas ion a l ly  

bedding p lanes .

P y r i te  and rare  a rs e n o p y r i t e  a re  the only identi fiable  p r im a ry  

sul f ides .  These  m in e ra ls  constitute l e s s  than one -ha l f  p ercen t  of 

the fault vein .  S i lver  m in e ra ls  are  unknown. It is a s s u m e d  that the 

gold is in e le c t r u m .  The pyrite  has been ox id ized  to hematite  which 

typical ly  a l t e r s  to l imonite  and j a r o s i t e .  Erinite  (CugAs^Og* 

2Cu(OH)2 ), a pale e m e r a ld  green  m am m il la te d  c o p p e r  arsenate  of 

supergene or ig in ,  and e x t r e m e ly  rare  f ra c tu re  coat ings  of  b lu e -g r e e n  

a c i c u la r  chalcophyl l i te  (20CuO ‘ Al^Og* ZAs^C^'  2 5H2 O) w ere

noted. Th ese  m in e r a l s ,  as w e l l  as supergene quartz ,  a re  a l s o  

o b s e rv e d  to the north of the sm a l l  t r a v e r s e  fault.  Rare  minute v e in -  

lets,  f ra c tu re  coat ings ,  and dendrites  of  m anganese  are  c o m m o n  

throughout the fault zone.

The m a s s i v e  quartz  pods along and ad jacent  to the Weepah Nevada 

fault contain  f r o m  a t ra ce  to 0.015 o z / t o n  gold and 0 .03  o z / t o n  to 

8. 81 o z / t o n  s i l v e r . Galena, p robab ly  a rg e n t i f e ro u s ,  o c c u r s  as  d i s 

tinct g ra in s .  P y r i te  cubes  and hematite  p se u d o m o rp h s  are  typical .

S p o ra d ica l ly  cutting the granulated fault vein are  sl ightly later  

translucent  quartz  ve ins  to s e v e r a l  feet  thick. P r i m a r y  sulfide

80
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m inera ls  o b s e r v e d  in these sinuous structures  include pyrite ,  sub 

ordinate galena,  and rare  a r s e n o p y r i t e . These  veins  are  o c c a s i o n 

ally c o a r s e l y  f ra c tu r e d  and infrequently  show a random development 

of i r r e g u la r  spongy m a s s e s  of  dark  rust to r e d d is h -b r o w n  l imonite  

and quartz  b o x w o r k s ,  The indigenous l imonite  is typ ica l ly  that of 

pyrite.  L ack  of con sp icu ou s  angularity  of  the b o x w o rk  c e l l s  indicates  

that only m in o r ,  if any, cha lcop yr i te  or  galena was p re se n t .  A 

single o c c u r r e n c e  of  probab le  cha lcop yr i te  l im onite  was  found a s s o 

ciated with these ve in s .  The p e r s i s t e n c e  of  l im onite  in a non-  

react ive ,  highly ac id ,  s trong ly  oxid iz ing env ironm ent  suggests  that 

copper  might  have been  p resent ,  probab ly  as l i m o n i t e - f o r m i n g  c h a l 

cop yr i te .  P y r i te  is p resent  e ither as unoxidized cubes  or  as dense 

hematite p s e u d o m o r p h s . Fluffy  f r inging l imonite  frequent ly  surrounds 

the hematite  p se u d o m o r p h s .  Galena tends to o c c u r  as rather  d i s c r e e t  

grains,  c o m m o n l y  r im m e d  by a thin f i lm  of c e r u s s i t e .

T h ese  su l f id e -b e a r in g  quartz  veins  av e ra ge  0.01 o z / t o n  gold and 

0.12 o z / t o n  s i l v e r .  F r a c t u r e  s u r fa ce s  typ ica l ly  have thin coatings  

of i ron  oxide and r a r e ly  thin flakes of  sp e cu la r  hem ati te .  Several  

of the q u a r t z - l im o n i t e  bo x w o rk s  y ie lded  gold  values  f r o m  0.01 o z / t o n  

to 0.10 o z / t o n  and s i l v e r  values  f r o m  0. 01 o z / ton to 1 .74  o z / ton.

The h igher  s i l v e r  va lues  are  due e ither  to a rge n t i f e ro u s  galena or  

to e le c t r u m .  The l im onite  pods f requently  have cav it ies  f i l led with
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earthy, y e l l o w - b r o w n  ja r o s i t e .  Scattered  f ra cture  sur faces  are  a lso  

coated with dru sy  ja r o s i t e .

D iscuss ion  of the Ore Depos its

The ore  deposit  of  the Weepah Mining d is t r i c t  is a typical e p i th e r 

mal p r e c i o u s  m eta l  depos i t  of  the g o l d - s i l v e r  type. The ore  was 

l o ca l ized  a long a shear  dilat ion f o r m e d  in re sp o n s e  to the e m p l a c e 

ment of  the Weepah pluton, p robably  in Late M e s o z o i c  t im e .  The 

Weepah Nevada fault zone was l o c a l ly  f i l led  by m a s s iv e  quartz  veins 

which w e re  subsequently  b r e c c ia t e d  and granulated by r e c u r r e n t  

m ovem ent .  Subsequently ,  s i l i ce o u s  fluids r ich  in gold ,  s i l v e r ,  and 

the typical ep i therm al  a s s e m b la g e  w e re  r e leased  along the structural  

channelway prov ided  by  the granulated fault zone .  L o c a l ly ,  the width 

of the vein  and attendant p o r o s i ty  prov ided  a zone f o r  rapid re le a s e  

of p r e s s u r e .  The fluids appear  to have p re fe re n t ia l ly  s i l i ca ted  the 

thinner carbonate  interbeds  while convert ing  the m o r e  m a s s i v e  c a r 

bonate units to m a r b le  or  c o a r s e l y  crys ta l l ine  d o lo m it i c  l im e sto n e .

In the Weepah Nevada mine a rea ,  the gold and su l f id e -b e a r in g  fluids 

encountered the n o n - r e a c t iv e  phyll i t ic  to s ch is to se  w a l l r o c k s  of  the 

Wyman F o r m a t io n .  The p orous  fault zone and rare  branching quartz  

veinlets  p rov id ed  the only suitable l o c i  of  depos i t ion .  The carbonate  

portions  of  the W yman trapped the sul f ides  along thin quartz  veins.  

These  sul f ides  w e r e  subsequently  enr iched  l o ca l ly  by supergene
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p r o c e s s e s .  W a l l r o c k  a lterat ion  is min im al ,  typical of the g o ld - s i l v e r  

c lass  of  ep i therm al  d e p o s i t s .  B leach ing  and iron -sta in ing  co m m o n ly  

indicate m a x im u m  alterat ion .

Exp lora t ion  fo r  another  Weepah Nevada type depos it  within the 

d is t r i c t  would not be d i ff icult .  R ecogn it ion  of p a r a m e t e r s  such as 

shear di lat ions ,  quartz  vein ing,  p o r o s i ty ,  e tc .  , is  b a s i c ;  how ever ,  

the discontinuous  nature of  the fault veins  must  a l s o  be c o n s id e r e d .  

Future targets  m ay be further  defined by anom alous  va lues  f o r  a r 

senic ,  antimony,  and m e r c u r y  a c r o s s  zones  of  suspec ted  m i n e r a l i 

zation. P r e s e n t  e c o n o m i c s  indicate that the Weepah mining d is t r i c t  

o f fe rs  l im ited  potential  f o r  c o m m e r c i a l  depos i ts .
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