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nlate IVb. Study arca, southern h a l f ,  shaving  Eay lo r  Psss (left side) 
to Fi i lxorc!  Canyon (ri.gh.t side). Vie$: looking to the east. 





cenyons and iong washcs with wide sandy bottoms. 

T h e  average  annual  prccipitarion is  9 inches (23  cm). Nost r a i n  

falls durlng  violent  thunderstorms  in  July,  August, and September, and 

there  is icg'ght s n o v - f d l  in the  higher  eievations of the  mouctains  during 

Deceznber, Jar'unrp, and February. The average sumner tenperature is 80 P 

(27  C )  and the average  winter  temperature is 62 ? (17' C ) . .  Srrozg west 

winds,  averaging 25 m i l e s  ' (40 .h) ?er hour, usually. occur in   the   spr ing  

(Ring & al, 1969). 

. .  
0 

0 
. .  

0 

. .  

Vegetation and ar;imal life a re   t yp ica l  of t h i s  part: of tha 
. .  

southwestern  United  States.  Mesquite,  scrub  'oak,  pine,  juniper,'  creosote, 

acacia,  egave, sotcl., t r e e  yutcca, oco t i l l o ,  sumac, prickly  pear  cactus, 

chol la ,   barrel   cactus ,  grama and bear  grsxses  are some of the flora i n   t h e  

s tudy.area.  Cokmon fauna inc1::de the   ra t t lesnake ,   gar te r  snake, racer, 

homed toad, jack rabbi t ,   cot tc jntai l ,  coyote,, fox, badger; s k x k ,  bat ,  

r a t ,  mou&, pocket  gopher,   squi.rrel ,   turt le,   deer,  and rrumxous ipec2es 

&f bi rds ,and   l i zards .  

. : .  

. .  x. 

, .. 
~. . .  . .  

. ,  
. . .  . . ,  , .  . . 

. .  . .. 

, .  

The 'purpose of t h i s  s t u d y  was to map 2nd i n t e rp re t   t he  geology 
. .  

and ore   depos i t s  of tne northwestern 0ry-n Mountains,  with. spec ia l   a t t ec -  

' t i o n  bein2 given  to  f luorspar.  

Field  nork, done during t h e  sumzers o f  1974 and '975, included 

-geologic mapping 03 USGS topographic bzse map:; (scabc l:2h,OCO) with  the 



study. 

Ail rock  color   descr ipt ions,   in   rhe t ex t  a r e  i n  accordance  with 

th& "GSA Rock Color  Chart"  (Soddard,  chainan, 1948)  and all igneous 

rocks  are   c lass i f ied  in   accordance  with  "Classif icat ion of Roek~" 

(Travis,  1955). 
. .  

, .  
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. .  
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i 

G E O L O G Y  . .  . .  
. .  . .  

C-EN2:lV.L STATEX!?,NT 

. .  

The northem  half  of the  Orpsn  1,iocntains 5s composed af  kraveln 

and alluyium o f  Ter t ia ry  and Quaternary  age,  volcanic and intrusjrve' 

ignenus.rocls  of Tertiary  age,  and Paleozoic  sedinentary ro-ks: Q u x t z  

monzonite of the Organ Mountain 8athol.ith is the domlnant rock  type 

exposed. A r;orth-trendir,g a d e s i t e   d i k e   c u t s   t h e   P a I ~ o z o i c   s e d i m m t & r y  

, ' . r ocks  and pa ra l l e l s   t he   ba tho l i th .  Rocks f lankicz  The westeru  slopes o f  

the  range were fau l ted  and upl i f ted  by the  quartz i.lonzr;nite in t rus ion .  

. .  
\ 

Tie southern. half .of the Organ Kountains m y  'be a caldera  OE . ' 

Ter t ia ry  age (Fig.. 2). F l o w ,  t u f f s ,  and l aha r s  of t h e  Orejon h d e s i t e ? ,  

Cueva S.hyolite, 2nd Soledad  Riiyolite,occur in the   caldera  and d ip  toward 

the   cen ter ,  o f  t he   s t ruc tu re .  Seager (1975) believe's  that  Eishop Cap, 

Tortvgas Xountain, znd the   cen t ra l  Organ $buntains nay def iae   tke  wdter  

edgs of the  caldera .  F11iorspei- depcs i t s   a r e   p re sen t   i n   t hese   a r r a s .  

Laramide  snd Tert iary  rge  geologic   s t ructures   zre   present  in  the 

study are&!. Xtiost faults  trend  north,   north-east ,  cr east-?;est. Economic 

minera1,ization aspears tc Be associated  with  north- t o  north-esst   trerding 

f a u l t s .  
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STMTIGR4l'HY 

.More than 4,170 f e e t  (1,170 01) of sedimentary strate a r e  exposed 

in the  nortilwesteriz' Organ Mountains. Lithologies of t h e  Paleozoic s t r s t a  

include  lixestones,  dokomites,  sandstones,  clayntcnes, and shales.. .No 

Nesozoic sedimeatayy rocks a r e  exposed. 
. .  

Sanbrian,  Ordovician-Silurian, Devonian,  and  Missfssf.gpian Kocks 

c r q  out  only  in  the  Stevenson-Eennett mi5e area  (Fig. 6 ) .  AS each 

exposure is small,  al.tered, and f zu l t ed ,   t he   i den t i f l ca t ion  is  based on  

gross   l i tho logic   s imi la r i t i es   wi th  known formations  in  the San Andres 

Mountains,  Bishop Cap Hills, and the  Franklin  Xountains. 
. .  

.The volcanic sequence  (Tertiary)'   includes\more  than 6,POO f e e t  

' q  ' (1,629 m) of flows, t u f f s ,  end lahars  of  audesit.lc and rhyo l i t i c   cm?ps i -  

tion. 
. .  . 

.. The s t r a t ig raph ic  sequence i n  t h e  Orgen Mountains is shown in 

Table 1. . . .  . .  
. .  

. . .  . . .  . .  

. .  . . .  . CAmR.Ii& STRATA . . 
. .  

. . .  . . .  . .  
. '  

. . . .  . . ~ , . .  . .  

!. . . .  . .  

I 
.~ - .  . .  

. .  - 
Sl iss   Fomat%on 

/ 1  

. .  
, "_ __- ., . ,  

. . . . . . .  
. .  .. 

.::,.. 
. ,  

. .  . .  . . . . . . . . . .  . .  . .  
. . :Tie oldest .  seciiinentary  rocks  exposed i n .   t h e  Organ >fountains make 

. . . .  . . .  
up the Bliss Formation. A s  reported by Kottlowskf e t  a1 (1952), the  Bliss 

increases  in  thickmess  southvard  from  the  northern  Ssn AnZres Xountains 

. .  

[: . 
- " 

. . .  . .  

:nasimumf t o  the  Franklir,  :,fountains  (240.feet (73  n) maxinum). 

I f  t h e  increase i n  thickness is consistan;,  as it appears ' to  be,   the 

, .  
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Pliocene I 

O l i a  cocene 

2 O O t  61+ 

" 

Eocene tu f f .  

Andesite ap.3 braccies ,  
. .  . .  tuffaceous  mudstozes aad 

andes i te - lz t i te  Slows. I 
" 1  

i 
" 

?aleocene 
"- 

-I- " """T 

Ju ras s i c  "- 
\ 

Triassic i 
Limes?cnes ~ 

shales, and claystones f Perp im 
Hueco 

Formation - , underlain by ' r ed  clzystone. 
Pcnnsylva5ian - . . .  .. 



thickness of the  formation  in  the  northern Organ MountaiTm i s  appro-xfmately 

150 feet (&6 m).  Two small outcrops  near'  the  Stevenson-3exett mine 

(Fig. 6) sre the  only exposu~:es i n  th;?  study  area, and each is less than 

20 f e e t  (6 n) thick. rau l t ing ,  minor  post-Cambrian erosion, and a l l u v i a l  

covering of the  outcrops  probably  aceount for  the. smell thickness ,seen in  

the' area.  . .  

- 

The rjl.iss Fow:ation probably wan d e p o s i t 4  on a near'ly  pencplained 

?recsnDrian  s&fece, however, i n  the  Stevenson-Bennett area tha contact is. 

not exposed.  ROC^ in  the  outcrops i s  pale  orange (10 YR 8/2) t o   l i g h t  

brown (5 YR 6;4) quar t z i t e  snd  arkosic  sandstone which  weathers'  moderate 

brown (5 YR 4 / 4 ) .  Clas ts  of subrounded, 0.5 t o  3.5.mn1, quartz  and fe ldspar  

are embedded is a fine-grained  quartz  netrix.  ,Xinor amounts of.  Ilerratlt-e, 

. .  

rock. The rocks  are  non-fossil ifzrous.  . 
! .  . %  \ 

3RDOVICI.Gi-SIWRIAN STRATA 
. 

' . I .  

i .  . ,  . .  , . . .  . .  . ... . .. , .. I . 
. .. 

A thin  sequence &f Ordoviciax-Silurian  dolcmi.tic  rock  crops-out : 
' i n  the Ste-renson-Bennett mine area  (Fig. 6).  The total   average  thickness  . .  

of the  Ordovician-Silurian  fomat,ions  in  the San Andre?, Orgac,. an& 

Franklin  Kountain'chains is i n   e x c e ~ s  of 1,000 f e e t  (305 m), but i n   t h e  

s tudy .area ,  on1.y 4013 t o  500'feet  (125 t o  152 mf is exposed. The outcrop . 

is bounded by high  ,angle   faui ts .  Tine lower f a u l t  contact is with, t h e  Bliss 

. .  

x.;fth ?&ha Shale. The &act age of the  dclomites I s  problematic  because 

t h e r e   a r e  no .fossils   present a>d both .tipper an? Sower contacts  are f a u l t s .  . 



. . .  

. .  

.. ? . . .  

. .  

. .  

. .  .. . 

. .  . 
. .  . .  

.. .,. 

... 

11 

?.tenll,ers of t h e  El. Faso ax1 14intoya  Groups (0rZov:lcian) and Fusselnun 

(Silurian)  probably are present.   IdextiEication  vas made on the   bas i s  of 

gross   l i tho logic   s in i la r i t i es   wi th   format ions  of knowit age i n   t h e  San 

Andres  and Franklin  >fountains. 

/ 
The rock  ranges from a 'medium- to  coarse-crysiralline  dnloo?itc 

znd' i s  dark grsy (E3) to  l i g h t  gray (N7). i t  we.a:hers l igh t   p -ay  (N;) t o  

browriish-gray ( 5  IT 4il) and has a sugary  tes ture   in   maq  outcrops.  , lks 

topoxrap1lic  expression is usually a s lope .  . .  

-. 

' a  : The sequence is extenstvely  mineral ized,   par t icular ly   in   or  nertr' 
. .  
Taclts and shear zones. A11 of the  lead-zinc-siiver o re  bodies GE t h e  

Stevenson-Bencett mine are located  in  Ordovician-Silurian  dslomites. 
. .  , . .. . .., 2 ' . . , . ,  

.. . 
x. 

i W J O ~ 1 A X  STRATA ' . . .  , . .  . .. . . . . 
. .  
. .  

~ 

. .  

The s i n g l e  exposure. of Devonian s t r a t a   ' i n   t h e  st& area i s  i l k  
\ 

. .  

the. Stevenson-Bennett  nine  area  (Fig. 6). About 160 fees  (49 m) 'of Percha 
. .  

.Shale  are exposed,  but  there may Ee soine r e p e t i t i o n  oE be.ds.because of 

f ault.ing.. ' 

. .  The mediutc gray (N5) to   b lack  (N1) sha le  i s  thinly  laminated. 

Icdividual  b d s  seldcn . P X C C ~ ~  8 inches (20 cm) ; GJeatEelring o f '  the u1ji.t . . 

produces  gent]-e,  coverec! dopL's. ?lo fos s i l s   a r e   p re sen t .  

. . .. 

.. . 
. .  Almost no mineralization  occurs  in the Percha Sha1.e except. along 

'a few f a u i t s  and f rac tures .  .. The formatior Day hase  blccked  risiqg . ,. 

hydrothermal  solutions,  thns  izcreasing  the m o u n t  of minara:izatioA i n  

the  underlying  doloaites. 

' 'Tine Devonian s t r a t i '   a r e  disconformably over l s in  by the Mississippian. 

s t r a t a .  
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__ Lake " Valley . - Foruation 

, , . The Lake Valley ]?ormation is represented by 140 f e e t  (43 m) of 
1 

thick-bedded, me$Pdk- to  coarse-crystall ine  l imestone. The ooly  outcrop 

i n   t h e  s@dy area,  near  the  Stkvenson-Bennett mine, forms a gent le  slope 

co-rered w i t h  colluvim'.  The limestone  ranges 5.11 color from dark  gray (X3) . 

to  greecieh-gray (5 GY 6/1) and weathers  light:  gray (N7). 

Foss i l s   a re   ' scarce   except   in  a few thin-bedded  criooidal  12nestone 

u.nits. T'nz.roc!: is usually  moderately  altered and the  outcrop is 

truncated.on  one end 3y a s i l ic i f ied .   l i roes tone   brecc ia  and f a u l t  zone. The 

formation is easi ly   dis t inguished from other  formations in the   a rea  bscause 

of its a l t e r a t i o n  and lack  of f o s s i l s ;  its exact  age cannok be 6e;ermined. 

Iden t i f i ca t ion  vas based on gross   " l i thologic  si.milzrities zi t i1  Lake  Valley 

Fornat ions  in   the Bishop.Cap Hills. The Eueco Forma't$on rests in fa r r l t  

contact on Mississippian strata. 

\ 

. .  . . .  . .  

. .  
.. . ., . PEFNItZN STRATA 

. I  

. .  
,: 

. .  
. .  

. .  
. .  . .  . .  

. . IIueco Formetion 

The Xueco Formation  consists cf apprcsimateiy  3,300 feet '  (1,006 m) 

cf interbedded  l imestones,   si l ty  l jmestoces,   sandstones,   shales,  and 

claystones.  . Dunha ( 1 9 3 5 )  mapped the' Hueco outc.rop's 2s Nagdalena (Penn- 

sylvaniar.);  Kottlavski (1056) ass ignd   t hen   t o   t he  Bueco Formation. 

. .  

. .  
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Foss i l s ,   ident i f ied  by  LeKone (1975) ,  i d i c ? . t a  t h z  the upper  two-tfifrds 

of  the  sequence is Upper TEJol.fcamp. 

In the  southern hai: of t h e  study area,   the  lower one-thlqi of 

the  formation is baked and a l t e r ed  and lacks.   fo.ssils .  In the northern 

ha l f  of th2  study  area,   %he  entire seqilence i s .aLtered  and coctains  no 

f o s s i l s .  The lower. un i t s  nay be Pennqrivanian, but  simi1ar:itiep i n  

l i thology  with  other IIueco s t r a t a   i n  Do=a Ana County sukges t  a Psrnian 

I . .  

. .  

age. The lower  contact of the seceion 2s with   the  Organ Fountain Batrholith 

and/or   Miss i ss ippian   s t ra ta   ( fau l t   con2ct ) .  The Ilueco Formation is 

uilconformably overlain by the Love Razci Forns t ion  and the Oregon Bmksite. . .  

' Limestone  beds making ' ~ p   t h e  _ereeater p a r t  of the  sequenca 

seldom eucesd 10 f e e s  (3  m) in thickness. The rocks  vary  grerrtly' i n  

,', . &" character  throughout  tho €?ccco Fowat i cn , .  ranging  from  coarse- t o  $ b e -  

grsinr-d.~ Colors  range from white (N9) Eo grayish-blue (5 PB 5 / 2 )  to 

grayish-black .(N2). Cherc is abondan%  znd occurs  in  nodilles sna beds. 

Foss i l s   co l lec ted  in the  southwest 1 / 4  of sec t ion  3 6 ,  T. 22 S., R. 3 S., 
. .  .. -. . include  the  following: 

Biue-gresi  algae ' '' 

Lophophyilid co ra l  
Derbyia - brachiopod 
ReticularLina - brxi1iopod 

, ' ' . Squamarin moorei  bhir-lkod & Cooper ,- gsstropod ' 

. . .  Bellerophon - gastro2od 
, ,  .Knightite; - gastropod 

hat icopsis  - gastropod 
Eleekospire - gastropod 
Nautlloid cephalo2od 
Echinoid  reaains 

. .  .., 
. .  . . Cmphalctrochus  obtusisp5Ya  (Skunard) - gastropod 

.. . -  

Thin-bedded claystones  occur ir. t k  iqper  portion of t h e  9122~0 
, ,  , .  

Forsation and m ~ y   r e p r e s e n t   i n t e r f i n g e r k g  of tho >-bo Group. The thickness . . . .   . .  . .  

. .. 



. .. 





. .  

.. 

. .  

. .  

. .  . 

. .  

. .  

. .  . .  
. .  . .  
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range  from  white (N9) t o   g ~ a y i s h . - b ~ t a ~ n ~  (5 i'R 3/2) t i  very dark red 

(5 R 2/61. . .  

A representat ive  thin  sect ion  (Sl ide 76) of one of the.   lahar ic  

units indicetes   that   the   rock is  holocrystall inc,   porphyritsc,  and 

intensel./  altqred. The' esr;ential  minerals  are andesino (An ) and 

.!mrnblende and accessory  minerals  include I:-.Cel.dspar, spheric?, and quartz.  

Phenocr-ysts are subhedral  to  euhedral: and _Flog handing is  ccmmn:.  The rock 

is a porphyritic  hornblenrle  andesite. 

30 
i 

Altera t ion  is intense  in,e?rery sample  studieG., Alterat ion 

products   ident i f ied   inc lude   l . ao l . in i te ,   ep idote ,   ca lc i te ,   se r ic i te ,   ch lor i te ,  

magnetite, and i ron  oxides. Kaolinite and s e r i c i t c  'are the  m s t  common 

plagioclase  altegation  proGucts,  howei.rer,near t he  Xodoc. nine,   epidote 

. .  

:cores are commn i n  large p h e ~ o c r y s t s  of plagioclase.  

Seager 5 &. (1971), i n   t h e i r  studjr of s imilar   andesi tes  in t he  . 
Sari Diego ?:ountain a rea ,   s t a t e :  \ . .  

The perceatage of a l t e r ed  fragaznts i n  the ,. 

ma-teriel, and the l o c a l  matr2L i a t r u s h n s  i z t n  
c l a s t s ,  s ~ ~ g g ~ t s  t ha t  much of.  th2  tvtf  brecc.ia 
was erupted  hot ,   p las t ic ,  an2  suscept5.ble t o  ' 

ho t   wa te t   a l~e ra t ion .  

. .  tutf breccia ,  tile ccmmmly a l t e r ed  ma"crix 

. .  . .  I . .  . .  . . .. 
. .. . ,  

. .  . .  . ,  ,. . . .  
\ 

Cucva lthyolic& 
. .  . .  . . .  . .  

The type  local i ty  'fcr the  Cueva Rkyolite is i:? the sout!1vostcm 

i / 4  uf sec t ion .1 ,  T. 23 S., X., 3 E. ,  near ,   the  mouth of F i lLmnre  Cmyon. 

It is  named fsr, an Indian dwe:lling (La Cuevo) a t  the  base  cf 2 wathcred  

act, 250 foot  (76 m) th ick   rhyol i te   tu f f  u n i t  of t he  Cueva sopence .  

Smger (1975) hel ieven  that   the  C:leva Rh- jo l i te  is' ?he thz eq.~tv-nient oC 

.. . .. . .  . .  
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the  lower  part of t h e  E e l i  Top  ForrnatLon (0lig:;xone) in tha  Sierra  d e  les 

&as, Dona  Ana County; New Nexico.  Xadiornetric K-.*c dates  of  34 D.Y. and 

35 m y .  have  been  established f o r  the %Iff 5 neEber of the  Bel l  Top 

Formation  (:<eager&&.,  1973). 

The Cueva Khyol i te   d i sco i lomahly   over l ies   the   Ore jon   kdss i te .  

It is approsir,lately 950 f e e t  (290 u) t h i c k   a t   t h e   t y p e   l o c a l i t y .  4. 

;-eprecen;ative  sample  of. the   rhyol i te   has  n cryptncrystall ine  grcundnass 

wi th ,  bands of pa le   b rom  g l a s s .  The fresh,   surface  color  i s  white (N9) to 

Light  brownish-gray ( 5 , Y R  6/1). Weer the base of the  sequence,  the 

groundinass has a grayish-purpie (5 P 4 / 2 )  t i n t .  Large  boulders of rhyo l i t e  

/ 

up t o  2 f e e t  (61 cm) i n  dfameter  occur i n   t h e  upper pa r t  of . the  Eormtior. .  

I n  thin  sect iol l ,   the   rock i s  hypocrystall ine,and  ' the  essential  ~. . 
' a i n e r a l s  are K-feldspar,  plagioclase,  quartz, and brown glass. L i th i c  

f ragaents  and pumice are common i n  some uni ts .   Al terat ion  prodncts  

i nc lude   s e r i c i t e ,   c a l c i t e ,   kao l in i t e ,  a l d  iron  oxides. .  DurAaQ (1935) \ 

. 

reported  that   spherul i tes   occi i r   in  Citeva Xhyolite  southeast of rhe  study 

area.  . . .  . 

.. . .  
. .  . .. I . . .  

" 

1 .The  rock  ranges  from  rhyolite t a f E  t o  boulder . .  rIyoli=e tuEE. ; 
. .  

Smai1:quantites of one of the'  white rhyolite &ts were  .quarried 

f o r  use as building stun.2, hove-ier,  tha.dcposlt is probably a c t   l s r g e '  
. .  

I . .  . .  , . .~ . . .  

enough fo r  a sizezble  comaerciai  operation. 
. .  

I 

"" Soledad -. Xtyoll te  

T1:e s sole dad i?hyolite  'forms  the  surface  over.nost of the  sontkern 

Organ Zlountains,  bnt the major Tortion'of i z s  oztcrop  is..outs%cie  .the  study 



. .  

. .  

.. 
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Pediment gravels  on the 0rp:z.r: Xountain Earho?iKh a r e  comnon north 

of t he  town of  Orgaa. The deposits,  are  unconsolidated and grains  range in 

sizc from 2 t o  10 ma. Thickness of the  uni ts   ranges from 0 t o  2004- f e e t  

(0 t o  61-t m). . .  

Alluvia l  fans occur a t   t h e  mouths of most intermittent  streams 
, .  

where th&  run  out  of  the  mountains and onto the  lowlaul .  They are composed 

of  sand,  pebbles, and boulders  that ,  are roknded 2nd show strong  weathering 

e-ifec:s. Thickcess  ranges from 0 to. 75 f e e t  (0 t o  23 m) a d  several  of the 

l a rge r   f ans  c0x.r an area  of,  more than i squa re   n i l e  (3  sq ?a). 
Slope  col luvim  occurs  on many outcrops.   The.deposits  range  in 

thickness from 0 t o  1.0. f e e t  (0 t o  3 m) and 'consist  of  unconsoLldated sand 

. .  to  grevel.  size  rock  fragments. . .  . .  
I .  

LNTPS?SIVE  IGi.IE0ES RCCKS . . .  . .  

~ . 
\ 

. >  . Andesite  Dike 
" 

. .  
. . . . .  . . .  

. .  

. .  . '  .The  oldest   in t rusive  rocks exposed i n  the.s tudy  area  crop out  

southeast  of the Ruby mize in   . sec t ions  25 a d  3 h ,  T. 22 S. ,  R. 3 E. The 

dike (Ta) is approxixmtaly 7,OW f e e t  (2 km) In, iengt!i .a.nl up t o  LDO+ f e e t  

(122 m) thick.  .The sorithern end. of the   &ike  is cu t  off by the  I<o:doc f a u l t  

and the  northern ex&. is covered by ailuvium. The western  contact  with-  the 

Ilceco -Fornation  dips  steeply to the . w % t  an2 the eastem  cont i ic t   wi th  the 

.Hueco Forsation aT?d quarte,monzonite  batholith Sips s teeply   to   the   eas t .  

Geologic  relaticnships ir. the  area ind ica te  :;bat the  emplacement o f  t he  

dike  predate,s  volcano-tectonfc  collapse  structures  (Oligocene). . 

. .  . .  

\ '  
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X.representat ive sample of the  andesi te ;  takeu ezst of t he  GuLy 

mine, i s  porphyri t ic  and is composed of andesine,  hornblende,  quartz, 

K-feldspar, and a l t e r a t i m   s r o d u c t s .  The f resh  surface  color  is greenish- 

gray (5 CY 4/1>. and the wea&ered surfa.ce  color  ranges  fros  isoderate 

yelloi~i'sh-brown (10 YR 5/4) t o  dusky brown (5 YK 2/2). 

i. I n  th in   sec t ion   (S l ides  E and 129) 'ihe ca jo r  constiruen:r are 

andesine,  quartz, and hornblende:  ninor  co>.stituents  are ::-feldspar, 

pyrite,   magnetite,  slid chalcopyrite (?). Alterscion  products  include 

ep idote ,   ch lor i te ,   magnet i te ,   ca lc i te ,   se r ic i te ,   kzol in i te ,  end i r o n  . . 

ozides. The rock is holncrys ta l l ine  and porphyrit ic and. c r y s t e l s  ran.<e 

from anhedral.tu  subhedral. 

. .  . .  

Andesine (An36.49 ) >  occuring as phenocrysts and  grour,d.mas, 

makes up 70 t o  85 percent of t& rack.  Thenocrysts  range ir, s i z e  frcx 0.2 nui 

. t o  4 . 0  mm aad  groundmas.s.grains  zvernge less   than  0.1 mm i n  s P ~ e ,  Altecat ion . 
t o   . kao l in i t e ,   s e r i c i t e , ,  and ca lc ice  i s  moderatg to   intense.  \ 

Quarrz, as anhedrill to  subhedral  phenocrysts a d  sro:mdmass 
" 

c r y s t a i s ,  makes u? 1 t c  10 percent of the  rock. : %'he average size af the '  . 

graiis is 0.3 I!IQ and many show undulatory  extiriction.  Corrosion  on  the . . 

edges of large  phenocrysts 2s comaon. 

. ,  

:. Hornblende makes up 1 to  15 percent of the  rock and usually 
. .  

occurs as sub'nedral t o  eufiedral  phenocrysts.  Crystal  sizes  renge  from 

0.5  mn t o  3.0 m ~ .  1 Its a l t e r a t i o n  ta magnetice,  chlhrite, and iron  oxides 

is 'moderake to   in tense .  . Skeletcns of magaetite  are CSI~~LF.OII in l a rga  

phenocrysts. 

P i r i t e  a.1~3 chalcopyrite ( ? j  occur   as  :i,x>e disseninacions an2 t i n y  

v e i n h t s  tbroughout.  the  d.ike.  Fluorite,  calcite, '  and qzar-tz aze sb11nd27i.t 

. .  

. . .  ~ 

. .  

.. 
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T'ne rock  ranges  from  porphyrit ic  acdeslte  ta-   hornblende  andesite 

porphyry. 
. .  . .  

. .  

Nountain  Batholith . . 
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s l teza t ion   in tens i ty   can   be  usid t o .  indicate  phzse ckmlges as  such lateral 

and ve r t i ca l   va r i a t ions   a r e  comn\on in large s i l l c i c  iztr-.tsi.ons. In t h i s  . '  

g i c a l  and f ie ld   evidence i n  support of  

gan Kountain  Batholith i s  cons ide rd   a s  a .  ' 

i c ic  intrusions of Tertiary  age are, hwever ,  

ed Suutes and i t  is  poss ib le   tha t  the 

t u re   s tud ie s  of :he erea should 

Fresh  specimens of t he   ba tho l i th   rock   a r e  comlnoniy l i ghc  grzy (N7) 

2 ) ;  weathered  surfaces  are  grqish-orange 

5 1 2 ) .  The texture  i s  equigraau%ar rzCth 

iat i .on is weil-developed loca l ly .  

Oa, 120,  and  130) the  major consti t- .  

uents  are  $agioclas,e,  K-feldspar, and quartz. Minor c o n s t i t u m t s  axe 

at ion  products   includc  napet i to , . .  

kaol : i r . i te ,   ser ic i te ,   calci te ,   epidote ,  and. i ron cxicies. The rock is 

h o l o c r p t a l l i n e  and cryste1.s are euhedral  to  anhedral. 

' .  

average o: 3C ?i"--cent of the rock., . .  

' . kahedral  to  sgbhedral  grains  average' 1.5 mm ir. s ize  2nd thei.f compositions 

andesire (ka ). lioderace t o  k t e n s e  
40 

a l t e r a t i o n   to kaol in i te ,  s e r i c i t e ,  calci te ,   and 'epidste   aszlal ly   gives   the 
., . 

. I  

. . .  . .  . 

. . Anhedral l a t h s  of  K-feldspar  range i n  size from 1 t o  5 m ' a n d  

als nake up 20 t o  45 percent OF- the   rock  ' 

1 $rains  and blebs in .   the  natrix, . . . . .  

. .  
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n!akes ~p an  average of :D pcrciint of  t h e  rock.  hverage  erein size,  i s  

.1.0 ~ L L  x 0.5 m. 

Reddish-brown.bioti te  crystals  consti tute between 0.5 and 8 

percent .of "&e rock. They range i n  s i z e  from 0.5 mm fo 1.5 mm and a r e  

s l i g h t l y  to noderately  a l tcrcd to  i r o n  oxides and ch1,orice.  Small 

percentiges of a I.i.ghly eltered,   unidentified  anphibole  occur i n  s0n.e 

specimens.. 
. .  

The rock is. a qllartz monzowite t o   b io t i t e   qua r t z  monzcnite. 

1,Iinerallzation  in t h e  Organ Mountain Batholith  consists nrainig of 

.. 

copper and s t lve r   c ine ra1 . s   depos i td  i n  a f e n l t   b r e c c i a   a t   t h e  Torpedo 

.mine.  Contact  metamorphic and contGct  metasoxatic  effects i n  rocks 

adjacent .to the   ba thol i th   cons is t   na in ly  of h k i n g , , s i l i c i f i c a t i o n ,  ; 

epidot izat ion,   garnet izat ion,  and marbleiza,tian. ' . .  

I .  

'e . 

. .  
. 

. In t rus ive  Quartz,   Lati te - Quartz  Feldspar  Porphyries 
\ 

. .  . .. 
~. 

Several s i l icic dikes end sills (Tds on P l a t e  1) i i t radc the  

. .  sed 'bentary and  igneous  rocks  along t h e  western.front of the Organ 

..Mountains. .*".411 of t h e  Sikes .and sills appear to be similar i n  composition 

and ' t&ture,  however, in' the.iiorthern  portion of t he  s tud$  arez',   intense 

s e r i c i t i z a t i o n  has destroyed math of the or ig inz l  t r x h r e  an6 pkiuiary ,: 
minkral  assemblage. Rock i q   t h e   S o ~ t h e r n   h a l f  o f  the  study  area has .been 

c l a s s i f i ed   a s   qua r t z  latitq porphyry, ac6 rock   in   ths   nor thern   ha l f  oE. the  

a:ea has beer. c l a s s i f i e d  as q v a r t z  .feldspar  porphyry. Emplacement of t he  

dikes and 'sjll2.s may have  occurred when f i ssures-  and shatterir ,g ~f t h e   p a r t l y  

congeeled bathali th  perrr , i t ted a port ion,of   the s t i l l  f l u i d   i q t e r i o r  to escepe.. 

. . .  

. .  

. .  . .  







Graaite 

i . In the  eastern 1/2  of sec t ion  11, T. 22 S . ,  R. 3 E. ,  small. bodies 

a i  gran i t e  (Tg on P l r tc  r j  intrude a block  of  the Organ Mountain Zathol i th  
. .  

, ' which is  bounded by two major f a u l t s  of t he  Torpedo-Bennett f a u l t  zone. 

. , The age  re la t ionship between the   g ran i te  and f au l t i ng  is not known. 

. .  Dtnhern (1935) maped  the.f .ault   block of quartz  monzonite nnd g ran i t e  a s  

: ,  Precambrian  grenite,  After  careful  field  examination and thin  sect&oE . 

. ,  stcdy, I Seiieve  the  rocks are g ran l t e  and quartz  monzonite oE Ter t ia ry  

' .  . age and not  Precambrian  granite.  Limited  outcrops and fao l t ing  make an 

.. 
. .  . .  

', accurate   evaluat i ,on  diff icul t ;   future   s tudies  of la rge   g ran i t ic   bodies  i n  

.tile sou:he.rn San  Andres  Nountzins mzy help  ' resolye  the problem. 
. .  

* '  

A represe:ntat.ive  sample of t he   g ran i t e   ea s t  of the St-xenson- 

plegioctase,   quartz,  and b i o t i t e .  , Alterat ion  products   iccluda  naqiet i te ,  

.' ' ' . k a o l i n i t e ,   c a l c i t e ,  and iron  oxides. The rock i s  hol.ocrjrstnlline a;rd . I 
. . .. ." . .  

. -  , .  
.. I ' .grains  are  anhedral  to  subhedral. . ,. . .  . .  . .  . 
. .  

' . I:-feldspar makes up 55 percent of the  rock aT.d occurs  as  .an'ncdral 

t o  subhe%ral  grains.   Averago..crystal   size i s  '1 rm acd a l t e r a t i o n  t o  

kao l in i t e  is noderate  to  ini 'ense.   Perthit ic  ictergrowths are common. 

.Quar t z  cons t i tu tes  20 perc'ent of the  rock and occurs a s  0.5 r m  

arhtzdral  >gr?.lnr;. Tine c rys t a l s  show undulz tc ry   ex t iwt ion  and tourmaline 

needle  inclusiocs are qo.mo'n i n  some specirwns. 

.. 

. .. 
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. .  
Rnhedral b i o t i t e  crp~a1.s have  ac  averege  size of 0.4 m and 

cons t i t u t e  11 percent of the  rock.  Alteration  to  magnetite and c h l o r i t e  

is in tense  and uany c r y s t a l s  have  highly  corroded  edges. 

. .  

Subhedrai  laths of p la t ioc lase  make up 10 percent o f  the  rock. 

. .  Average s i z e  is  i m and a lEera t ion   to   kaol in i te  and c a l c i t e , i s  inoderate.. 

; The rock is a b i o t i t e   g r a n i t e .  

IntrusTve,  Xhvol.ite 

. .  . .  

The youngest  intrusive  rocks i3 the  stu3y  area are exposed i n  a 

dike 0r.e mile (2 h) north of the Nemphis a ine   in   the   nor thern  ,112 of 

sec t ion  36, T. 21. S., X. 3 E. The outcrop of ?he  dike i s  a t   l e a s t  2,500 

f e e t  f762 r) i n  1.2ngth acd  approxiroctely 5 f e e t .  (2 nl) thick. Only a smell '1 
i; ., . port iox of the   d ike  is exposed in   the   s tudy   a rea .  Its southern t i p  

! .  ' . 

1. ' , . '  
I 

1 .  ' .  - 

crosscuts   the  quartz   fe ldspar .porphyrp  feeder   dike of t he  Homestxke nine 

1 . . sill. According t o  i?u&am (193.5) there were a t  ?cast three  periods of 
.:: . . 

vhyo l i t e , i n j ec t ion  and numerous examples of each a r c  exposed i n  t hc  

' sor~thern  Sac  Rcdres Xourrtaifis.: Cue to   the  mineral izat ion,   in tensa .' , :.. . 

' alteration, and crosscut t ing  re la t ionships ,  Runhan (1935) be1:ieved thst ,  

trm lhey.represen ' i   the   las t   res idue oZ voletile-poor magna from diep dwm i n  

the bethoiith". 

'A representat ive saiuple of the  rhjroli te from the   nor thern   Far t  o f  

thz. str;dy  area i s  fine-grained  snd.consists uf quartz and a minor amount of 

K-feldspzr. The fresh  surface  c&or is very  l ight  gray (>X); t h e  

seath&ed  suyface  color is yellowish-gfay ( 5  Y 7/2). 
. .  . .  

. .  I n  th in   sec t ion ,  t h e  mGjor cous t i t uen t s   a r e  qcer:z ai?d R-feidspzr; 



r 

23 

nincr   cons t i tuents   a re   pyr i te  snd an  unidentified mafLc mineral.. Al terat ion 

products   inc lude   kaol in i te ,   se r ic ice ,   ca lc i te ,  and irori  oxicies. The rock 

is holocrys ta l l ine  a d  c r y s t a l s  arc 'az:hedrzl. Snall crosscut t ing  veinlets  

.:,of quartz  occur  locally.  

The rock is a rhyo l t t e .  

. . .  
, .. 

ST'5CTURAZ. GECLCGY 
.. 

. .  . .. 

, . .  -__ Geceral   Statmeat  
.~ 

. .  
. .  

T'ne Organ Nountains f o r n  t i le  eastern  aargin of the Rio  Grande 

"depression. in Oona  Ana County, Ser.7 Mexico. The Paleozoic  and'bfesozoic 

". Eras, except  during  late  Cretaceous 01: ear ly  Tert iary,  vere  doniwtred by 

: : 

. .. 
'. epeirogcEy.  During la te  Cretaceous and Tertiary  tirses,  orogenic acPivlviPy 

'; .dornin&ted. Larankis  ( late  Cretaceous -. S-BT:~ Ter t ia ry) ,  voicino-te\c.ton:i.c 

(niddle Tertisi-y), and &sin and h n g e  (Xiocene) s t rnc tures  xre vis ib14 
. .  

. . .  i n  ' the  study  area. ~. .. . .  

Thc cere of the moilntain  racge is 2n igneous  iutrusioit of T e r t i a r y .  
. .  . .  

" . age. Fau>t& and t ~ ~ t 2 6  .:igr.eous and sedin2ntar.y  rocks 0: tke  yaleozoic and 

: Cenezoic ages, Flank the  western slope of che Grzan  Xouatains.  Xinerslization 

a d  al terat ion  'appear  t o  be  associated  with  north-- t o  rort!;last-.trend.;.1:2 
. .  

?tiUltS. 

.. 

* .  TiI t ing  +and Foldiog . .  . - 

' An angular  unconfo17ity of apprexhate ly  20 separates  the T,ove 0 

I. 



. .  

. .  

. .  

. .  
. .  

. .  

. .  
. .  

. .  
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Ranch Fonnntion and orejon  Andesite f r o x  the underiying Eueco Fo,rnatica. 

The unconformity  indicates  that   there vas a s l i g h t  southwestward ti1t:ic.p 

of the  Perm.ian strata  prior  to  sarly  Tertiary  volcanism.  Seager (1971) 

. ' s t a t e s   t h a t  "The bouldery t a l u s  and fan   depos i t s  02 , t h e  Love Ranch 

Fornation most ?robably  represent  the erosiona!. products of tile defoxznmtion 

and thus  constitute  eiridecce  that  the  deformation is l a t e  Cretaceous t o  

Eocene i n  age (Laramidej". The small plunging  anticline and syncl ice  i n '  

the'  southwestern 114 o f  sec t ion  3 6 ,  T. 22 S . ,  R. 3 E., probably are 

I 
,' . ,  

. .  

;Lararcide s t r u c t u r e s   i n  as much as they   a re   par t ia l ly   cu t  o f f  bjr the tcve 

R a c h  - Hueco unconfonnity. 
I 

Erag fo lds  are assoc ia ted   wi th   the   th rus t   fau l t  and a few of t h e  

nnjor  north-trending  high-acgle  faults. S m l l  fo lds   wi th  less than 6 inch 

(15 cm) wav&engtks ocwr   i n   sha l e s   sou th~res t  of t he  Ruby mine  and probably 

a r e   t h e   r e s a l t  o f   compress iuna l   s t r e s ses   du r ing   t i l t i n~ .o f   t he  Edeco . .  

Fornation.' 

. .  . .  

. , . . ,  . . 
. .  > . : 

. . .  
. .  . .. ~- 

. .  . .  Volcar T x t o a i c   S t r n c t u r e  -.".-e "" , .  I . 

. .. . 
. .  . . .  . . . .  . ,  . .  . .  . . , .  

3 .. .I . . The OrejoG. Andesite, Cueva Rhyolite, and Soledad Xhyolite 

voicanic.sequeuce piobabLy wits er.upted between 43 .a.y. and 3=5 q.y. ago. 

The. flows and t u f f s  were  deposited i n   t h e  sou:hern Organ Mcuntains  area, 

but  the  source  vents  have  not  been  lccated.  Ejection cf p o s s i j l y  4 0 .  cubic 

niiles (164 c'r? la) of igneous  material and  tile resu l t ing   . remval  of  support 

at depth cK3sed subsidsnce of  col lapse of the  volcanic  sequence  into  the 

magma 'chamber. The sixuclli?re  appears  to be e longate   norches t  10 t o  20 

miles c.16 to 32 LC) i n   2 i m e t e r .  Furniation o f .  the  calZera probably 

. .- 
. .  . .  

. .  

. .  



Seager (1975) be l ieves   tha t  Bishop Cap, Tortugas Mountain, and 

: the  centra.1 Orgnn Nxn ta ins  may &fine  the  outer  edge'of  the  caldera 

. . .  (Fig. 2). Faul t  and to.pographic  trends in each of the  areas  appear to 

conform with  the  idea. 

1 
. .  F'IWLTIXIG 

. ,  

Faulting  in  the  study  area  can  be grouped in to   t h ree  m - j o r  

catapories:  (1) f a u l t s   r e l a t e d . t o ' t h e   c a l d e r a ,  (2) f a u l t s   r e l e t e d   t o  

in t rus ion  of t he  Organ >fountain  Batholith, and (3) B a s i n  and.Range  Ezults 

of t he  Tozpedo-Bennett  zone.  Evidence o f ,  Laramide f au l t i ng .  is lacking, 

. _  

. .  .: . ~ .however, i t  is possible  that some faults in the.  area  origina.red  during  tho 

..: Laranide Crogeny and :+ere reactivated  in  middle t o  l a t e , l e r t i a r y  iixe. 

Most of the   fau l t ing   in   the   nor thves te rn  Crgan  Moantains  3rob:zbiy 

occurre6  during  Oligocr-ne  and Miocene (?) tine. All of t h e   f a u l t s  

. .  
'.. probably  are  high-angle and normal, w i t h  the  exception 02 one t h r u s t   f a u l t  

in   the  soathern  Fort ion of the  study  area. Tine grcat- nuuber o €  nor:ral' , 

f a n l t s  probab1.y bndicated tensions1  re lease o r  v e r t i c a l  compression in the 

area.  Stratigl-spllic  displacement of tk.e rocks  could  be  determined a t  only 

a few places. Xconomic .n;.neralization  appears  to  be  asscciated  mith  north- 

t o  no;theast-trending  faults. . .  

.. . 

. .  
. .  . 

. .  
~ 

. .  
I .  ,. . . .. 

Caldere  itelated F a u l t s  
_I" 

. .  
. , Small  fault:; exposed Ln sec t ions  1 and -11, T ..., 23 S.,, I t . ,  3 , E . , , &  

i 
i 
j 
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the %xioc fs.uit  appear  to be  related  to  formation of the  southern Organ 

?$ouc:nix Caldera  during l a t e  O.li@xene tixe. A 1 1  of them appear t o   be  

no1:12al, s t r i k e  X. 5' E .  t o  X.  20' E.,  and d i p  s teeply   to   the   eas t .  
I .  

. .  The nost promine;tt f a u l t  in the  southern  half of the  study  area 
. .  
is the  NoJoc f a u l t ,  s o  n?atld by t h e   a r i t e r  because of i t s  good exposure 

and rerated  minrral izat i r jn  et the  lbdoc mine. f t   s t r i k e s  N. IOo E.,  d ips  

,aiproximacely 80 E. ,  and has a stratigraphic  displacement of api.'rosi.ilately 

2,500 fee:. (762 m). The exposed s t r ike   l eng th  of t h e   f a u l t  i n  the  s tudy 

area i s  nearly 3 miles (5 ha) and it appears to  continue southward beyond 

t he  .study  area.  Brecciation and gouge a r e  common, loca l ly  aod a'large dike  

.:.(?as) is  present  along  the  fault  in the  eastern 1 / 2  o f  sect ion 1 ,  T. 23 S . ,  

. .  

/ 
0 .  

,-.:>; <.:.> .. . .... , 

. .  

...; R. ' 3 E. . . .  " . : . .  
.% . , 
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dividing  the  Psleazoic   sedixmtary rocks and Cmezoic  volcanic rocks inti .  

a series of  large  blocks.  

The f a u l t s   s t r i k e  X. 50 E. toeeast-west, but di rec t ion  and amount 
0 

of dip  could  not  usually  be  deternined.  Stratigr,aphic  displacement 05 t h e  

'rocks  ranges  from 10 f e e t  (3  m) t o  over 290 f e e t ,  ( 6 1  m). Mineralization 

alhng  faul ts , . .   re la ted  to   intrusisn of the  barhol i th ,  consists cf  minor 

garnet,  epidote,' and querkz. . . 

.. 

.. 
A s&ll th rus t  f x i t  ctlts  the Hueco Porn!ation in   the  easterr .   1 /2  

. . of.s; lction 3G, T: 22 S., K. 3 E. The f a u l t   d i p s   z p p r ~ x i a a t e l y  10 eas t ;  
0 

. .  

the ' s t ra t ia raphic   d i sp lacenent  of t he  rocks 3s not knovn. Drag f d d i n g  i s  

com.on aloag t h e   f a u l t .  

,. . I . .  . . .  .. . I '  

. .  . Torpedo-Dennett Faul t  Zone . , 
. .  . . .  

. .. . .  . .  - 
'The most ex tens ivo   fau l t ing   in  the nerthwestern  Orgal  Xaitntains . . 

. 'occtlri 'between  the Torpedo sr:d Stevewoa-BeQaett  minss.  Faulting  cccurres 

. .  
: . . a f t e r  emplacem%lt. oE the   bethol i th  and :x%:? b e   r e h t e d  t o  Basin and Range 

tec tonics  (irliocene.). The major faul t   appears  f o  continue  northward  into 

the  souther2 Sa:, Andres  Kountains (D~nhen, 1335); southwrd ,   the   l a rge  ' ' 

f a u l t s  s p l i t  i n to  numerous sna l l e r  faults. F 2 u l t i . n ~  2 x 1  t he  Ruby mine area 

. 

I .  
.... 

' . , may be  the sout1:zrn continuation of t he  zone. . .  . .  

.. . .  The Torpsdo-Bennett. f a u l t  systes is  nappable  along  strike.   in  the 

' study  area  for  5 miles ( 3  h) and reachzs e ;utlsiruin: width of ever 2,OC.O 

ieet  (610 m). . Faults  i n  rhe zone s t r i k e .  frsn X. 20" I?. to X. 20 E. and 

dip from 70 I?. to  55' E .  A t  l e a s t  two stages of recurrent  movement 

occurred wi.th5.r. thc  zcne, hut s t ra t igraphic   d i sp lacecent  0.f t h  rocks 

0 

, 1  

0 '  



Crgan  Mountain B a t h d i t h .  Numerous snall f a u l t s  an6 f rzc turz   zoses  are 

' . located between the  major  faul'is. All fau l t s   appear   to   be  normal. 

.' Dis t inc t ive  zones  of s i l i c i f i e d  and brecciated liweston$ 

. 

' ,  (jasperoid)  crop  out  along  the  westerxmost and easterximost f au l t s   be tve rn  

the  Torpedi and  Stevenson-Bennett  mines.  Replacement deposi ts  of galena, 

argentCferous  galena, a# sphaler i te   occur  in the.  0rdoviciar;-Siluriart 

. . .  . . . ,  
. .  .. , 

. .  

. ..: dolomites and are c lose ly   r e l a t ed   t o   t he   f au l t  ana f r a c t u r e  zones. 

8 ~ ', I n   t h e   v i c i n i t y  of t he  Torpedo  mine, {two. faults. 'fonn..a : 100 foot  

I (31) m) wide breccia zone  between ' the  Xueco Formtion  .(Permian)  .and  the , 

Organ Mountain Batholith  (Fig. .9). The f a u l t s   ' s t r i k e  k. 15' E. and dip 

55" to  80 E. and a r c  probably  norrrd. Th2 j r e c c i a .  is composed of quartz 

. '  nonzonite,and mi.nar amourLs of iimestone. Gouge along both  faul ts   ranges 

0 

from 4 to 12 f e e t  (3. t o  4 m) i n  thickzesa.   Coppa  minzralization i n  the 

breccia  zone  consists of replacerects  nnd ve in l e t s  o f .  chslcopyri te .  

- .  
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The prob.3ble  sequence of gco!.cgic events  in  the  study  area  appears 

to b e   a s  fo l lows:  

1. Marine  sediments  were  deposited  intermittentlj. in the  .area 

'from'Cxnbrian  through  Pernian time. A complete  s2dinei:tary  record for 

each  time  period is not' present   in   the  s tudy area.. Deposition was not 

continuoas, a s  hiatuses' are known t o  e x i s t  between  MississipyFan and 

< .D.evonLa? strata and probabiy  durizg  Oxlovician and Silurian  t imes.  . .  

2. Mesozoic s t r a t s  may have  been  deposited in the'0rgau K w n t a i n  

a rea ,   bu t ,   i f  3 0 ,  subsequent  erosion  recoved all evidence of such deposlzs. 

' 3 ,  Sedimentary s t r a t a  were t i l t e d  and folded  during la te  

Cretaceous  or  early  Tertiary  time (La.ramiZz Orogeny). . .  

. (  . ' 4 .  Erosion of Laramide s t ruc tures   resu l ted   in   the   depos i t ion  of 

t h e  Love Sanch  Formation on an angular  unconfornity  of  approximarely 20 . 
Deposition of t h e  Love R ~ I X ~  conglomerate was followed 5y minor  erosioa. 

x 0  

. .  

.. . 
. .  . . .  .. - 

. ,  
5. in t rcs icn   o f   the   andes i te  di.ke (Ta) occurred  east  of the Ruby ~ 

, I  

mine. ' 
.: . ,  . .  

. .  , .. . .. I 6. A thick  sequeace of t he .   Ore jon   hdes i t e  was kxtrqded  'and . .  
. .  . .  . .. 

deposieed i n  Eoceae time . in  ibe southern Orgaa Zfofountkins: Ninof erosion of 
. .  

the   sequence  occurred.   afrer  i ts deposition. 

7. Th:? Cueva Rhyolite and Soiedad  FGyolire  extruded and were 

deposited  usconformably .on the -9rejo;l  Andesite  during  Oligocenc t h e .  

Locaticn  of t k  vents  has not been  determiaed. ' 

"8. Dcveloyment of  the  sccthern Organ Mountain,  Caldera  probably 

began i n   l a t e  ,Oligocene til.&. Collapse of t h e  .st,r\:c+_ure caused t h e  

formation -of t he  >lodac. faillt. 
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. .  
S. Emplacement of the Organ I*!ountaia Ratkolith  occurred  during 

. .  

l a t e  Oligocene tins and  csusecl f au l t i ng  and t i l t i n g  of t h e  Pa1"ozoi.c 

s+ijmantary rocks  .and  Ceneeolc  volcanic  rocks. 
1 : .  . ,  

. . .  10. &placement cE the   ba thol i th  w2s accompanied by metamorphism 

ai?< netasomatisa in adjacent sediiner1tar.y rocks. Ls te   i n   t he  netasomatLC 

stag&,  high and intermediate  temperature  deposits of galexi, sphaler i te ,  

11. Fissures and sha t te r ing  of the,  par t ly   consol idated or  

congealed  outer shell of the   bathoi i th  permictec? qua r t z ,   l a t i ce  ma&ma f r o e  

;.. 
..'c t h e  . .  stili f l u i d   i n t e r i o r  to intrude  adjacent.   forz~ations 3s dikes and sills. 

. .  
12. Granitic  rock (Tg) intrudes.   into  the  katholith east of t he  

. .  
Stevenson-Bennett mine. . .  1 .  

.. . . 13. Curing i a t e  Giigccene o r  early  Niosene tf.me, the  Torpedo- . 

Bennet t   faa l t  zone  fonnsd. The f au l t i ng  is probably  related to  Basin asd 

Range s t ruc tu res  and. fornat ion oE t h e  Rio Grande R i f t .  5. 

14. S i l i c i f i c a t i o n  and recurrent  movemect along faul ts  resulted 
. .  . . .  

5n ilie fornat ion of breccia and shear zones. , 1. . ,  

. .  
.. . 

15. Hydro~hermal. f luids   brought  up copper ,   lead,   z inc,   s i iver ,  

. .  

. .  
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4 1  

nia%ng i n  Dona  Ana Connty  frcm chi: ear ly . i880 '& u n t i l .  I935 W ~ S  s~zmarized 

by D w k m  (10.35) . 
Tha SI-ev*nson o r e  body (Stevetwon-I)ennet:  mine) CJZS discovered 

j y  Hezicam i n  1847  and :$ugh Stevenson's 'development of the  deposit  

started t h e   f i r s t  mjor mining in the Organ Xwntains .  Although nrgent i f -  

"rms galen& was the  pr incipal   ore   mineral ,   the   lead was dlscarded am3 onZy 

s i l m r . m s   r e c o v x e d  For marketing. Mining and smeltink rcathods wEfe very 

-rude, b u t  an es~ ' ; t i l ~~~ed .$150 ,000 .wor th  of silver vas produced Eroi  t h e ' . .  

Steveoson  deposit  between 1843  and 1332. In 18.54, the  Nodoc deposit  wzs 

3iscovered by a mr7n named Barilla and claims were located i n  1879.. An 

estiaatc-d $200,000 worth  of lead was produced from t he  Modoc inice between 

1854 2nd 1905 (Hu:<ard, 1967). High t r ampor t a t ion   cos t s  and Coastant 

Lnd3.8.n trouble l i m i t e d  production  in  the Organ Nountain a-cea u n t l l  a 

ra i l rcad  wzs b u i l t  t'nrougs.  the  ccEnty in 1381. 

.. 

. .  

. .  . 

. .  
. . 

Eetr?een the   years  1862 and 1900, exploration, developrcent and. \ 

. .  
oinins flcxris!led and s e v e r a l   s e t a l  mines  were  discovered dur ing  t h a t  . . 

tiEi:. The $!emphis Ceposits were discovered prior t o  1882 and wre vorked P 

i n t e rmi t t en t ly   ' un t i l  . .  1929. A total  copper-zinc4silver  production o f  

$ZOO,CCO wzc' r ep j r t ed  f r o m  .. . the  fiemphis by Howard (1967). , T i l e  aeunett ore 

body <Steve.?son.-'dennet: , . .. slitle) was disccvered by a man ,naned.Carerra i n  . . , 

I684 and the  'mine soon  hecnae a maSor producer,of  1ead.a.s  'well   as  si lver.  ' . 

Cr?rer r i   podwed appros.inr.te1~ $,250,000 5;or'ch  of . lend,.and  si lver  before 

his .  l ea se  was taken  over 1.y the   S :evenson"ee t t  ConsoLidated  Xining 

CoapGr.y is 1888; estirnzted  production brtweer?  1890  and ,1917 vas 

$750,000 wr th  of. lead. and silver. The Torpedo mine claims :cere located 

iz 1S95, however, the major  $2" deposit  was not  discovered 11nzi1 1899 by 

h ~ r y  Z O ~ .  ~ihe.Tcrpe&o  nige  operated airnost continuously fro13 1399 t o  

. .  . .  

. .  

, .  

. .  . . . .  . .  

. .  

. .  

. .  

. .  
. .. 

. . .  . ,  :. . . ,  . . : . .  
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Production  fro3  rhe  nine m r i l  1921 i s  e s t b t e d  to have ha2 a value of 

a s  much ,as $800,090. . .  

, . ' There was no octivj.ty i n   t he   a r ea  Estrueen 1909  and '1914 sxccpt 

for   uingr   product ion . .  from the IIoomestake property ($25,000 m r t h  of lead, '  

.s i lver ' ,  and gold).. I n  1914, the  area  becaae  active  agnin,  Eainly a t   t h e  
i 

Stevenson-Eermett kine.  The Xuby f luorspar   deposi t  mas discovered i n  

1926 by Frank Hayner and'400 tans of ore. were produced in ,1933. .The 

,Orejon  and  Philadelphia,  d.eposits were discovered and worked i n   t h e   e a r l y  

l$OO's. >fast  mining i n  zhe Grgan Noun.tain area had ceased by 1934. 

-. 

. .  

, . Ownership  and leasDs  of  properties changed  hands  dozens of tirccs. 
> .  . .  

Major coapanies illat worked in  the  area  include:  Phelps Dndge'Copper 

Company; Americaa  Smelting ai:d Refining Ccnpzny, Stevecscs-Bennett . . .  

Consolidated Mining Compaxty, Torpedo  Mining  Corpany,  and the  Organ Ore . . . .. 

Cosqmy . ..' . \  

Swera l   types  of milis an3 snelters were built on the ;i\aj.or 

properties.   In. . the  early  operations, .  o re  was haitd  mined .and sor ted . .  ' . . 

(using 30 explosives),  hauled  out  of  the mine by Mexican laborers ,  . 

.. . . .  

. .  

. .  . .  

,shipped. 5y burro   to   the  Rio Grande:River, and smelted i n .  ndgbe. furnaces. ' '. 

m.lling .processes .>!ere vzried and  'depended t o  a lzrge  .extent '  'on . t he  . . . ~ . .  

a v a i l a b i l i t y  of water. . The Modor: proper'ty had very- l i t t l e  .ya te r  and ', 

. .  .. . .  . .,. . .  . .  . .. 

. .  . .  

several   types of dry  concentrators  xere.triLYt;vithout  success. Water- 

jacketed smelters replac.ed  'the  adobe  furnaces,  but  eirentually a l l  of t h e  

majoli operations  shipped  their   concentrates  to lerg2 custon? smelters. 
. .  

. .  
A c t i v i t y   i n   t h e  Organ  :.fountain d i s t r i c t  between 1547 and  1952 

consisted uf expl.oration  through nine developrent ,   surface  core   dr i l l ing,  





galena - P ~ S  

anglesirx .- PbS04 

ce russ i t e  .- FbCO 
3 

r?ulfeai tc  - Pb>fOO, 
7 

sutithsqnite - ZnCO 

spha le r i t e  - ZnS 
3 

/ f l u o r i t e  .- CaF 
2 

chalcccire  - 
cu2s 

cupr i t e  - cu 0 2 
native  copper - Cu 
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argentiferous  galena - (hg,Pb)S 
s rgento jaros i te  - >.g?.'e3(S0.) (OH) 

it 2 G 
hem5.morphite - Za C, '  ( S i  2 0 7 )(OH)2'H20 
ci,alcopyrite - C U F - ~  

a z u r i t e  - cu3(Co ) (OH>* 

ma1ech:ite - Cu CO (OH), 

chrysocolla - CuSiO *2H20 
2 . 3  - 

brochantite - Cu, (OH),S04 
tarcpoise  - CuAl, (PC ) ! G H ~  ' *Ut20 

e1212 

3 2  

3 

q. U 

G 4 4  8 

Xevement of the  ore-bearing  f luids was probebly  controlled by 

f a u l t  and fracture  systems  asd  igneous  con'tacts.  Localization of deposi% 

appears  to 'have been influenced and/or controlled by: 

.. 1. .Wail rock ccu;.position. 
2. ~ y p c  and de3:rtzo of previcus metamorp:lism zzxi' . 

3: Ereccia z o m s  fomed on 1a rge . f au l t s ;  . 
4.  in te rsec t ion  of faults  with  igneous  struc' turas.  \ 

5. Local  changes i n   t h e   d i p s  and s t r i k e s  of faul.Ls. 

. netnssnatism. 

. . 6. 0pen. f rac tures  on f a u l t s .  

. .  
There were .probably two separece  stages of s t l f ide  dcpost t - iou i n  

. .  
t h e  Orken Mountain area.  The e a r l i e s t  phase is direct1:J r e l a t ed  t o  ' .  

intruslorl  of t he  Organ Moantain Batholith  (pyronetasomattc) a d  the 

second  phase i s  a. result of la te  stage  hydrorherinal.  deposition and 

rep lacewnt .  The deposi ts  are distinguished on the   bas i s  of ore and . ,  

ga$gdc mineral   associatians.  

. .  

.. 

. _  . .  . .  . .  . . . . .  . .  . 

. .  
Pyrometasonatic  deposits oc'cur a t   t h e   M a p h i s ,  Modoc, and Orejon 

nines. They formed dur:i.;lg o r  shorly a f t e r  emplacement of t he   ba tho l i th  

and a re  usual ly   c lose 110 t h e  in t rus ive   contac t .  The deps j - t s  are sknrns 

vi!ich f o r x e d  at high tenpera txes  i i t h .  tl:e addition of so lu t ions  i s s u h g -  
. .  





Siiivetr occurs   in   rep lacenent   dqos t t s  of arge1:tiferous  galena 2.11 

Xernian.  limestones and Omovician-Silurian  dolomites. Xost ,of the 

argentiferous  galena was produced fro=  the  Stevenson-Bannett and  Orejon 

mines.  Argentojarcsite was produczd from osidized zones iii the  Xonestake 

and Philadelphia .mines. 

i 

- Base  Metals 

Copper,  zinc, and lead  sulfides  occur i n  the  s tudy  area  in   and 

ad.jacent t o   f a u l t  zones '2s both.  replaceaent 2nd votd fil:L%ng Cepos$.ts. 

The p rhc ipa l   p rha ry   o re   mine ra l s ,   cha lcopyr i t e ,   spha le r i t e ,   ga l e l a ,  a d  

'argentiferous  galella,  wers  deposited wnder pyroktasomatic and la te  s tage  
. .  

liydrothekoal coadLt:ons (mesothermal). 
\ 

Chalcopyrite  has not been 2 major source of copper i n   t h e  Orgen 
. .  

... - . .  
Xountains.  Past-production f r an  the  Torpedo  mine (the  mefor.copper 

prodncer) was lz rge ly  Ercn the  oxidized,copper zone; b e h w  t h e  200 Foot 

( 6 i  6) level,   chalco'pyrite  occurs  as  void  f i l l ings 'and  replacements i n  

quartz a o m o r d t t  hrsccia .  Gougs zones 'cin both  sides of th; q m r n i  monzonite ., . 

brzccia  appear  to  have cox.S.ned the  priinary  sulfide  deposition; no copper 

mineral izat ioo.   occurs   outs ide  the  faul t  zone i n   t h e  Torpedo .area. ' Lesser 

a=ount;s o f .  chelcopyri:e o c w r  i n  the  Stevenson-Bennett, Xemphis, and ' 

Orzjon  depcsits, xhsTe i t  'is closely  associated  with  galena-sphalerite 

replacement bo2 ies  in Peiar;zoic  sedimentary  rocks. 

.. . .  ' .  . . ,  

SphaLerite i s  fair ly   xklespread,  .but ha i  been  nined  only as 2 



by-product . .  of  galena  producticn. i t  occurs in   c lose   assoc ia t ion   wi th  

chalcopyri te  and galena in t h e  Xenphis,  Torpedo,  Stevenson-Eel~nett', Modoc, 

and Orejon mines. The . .  sphalerite.  i s  fine-graized  to  massive,  yellowish- 

."brom, and comonly  conta.ins  exsolution blebs of  chalcopyrite. 

, Galena  and.  argentiferous  galena  were  of  major economic jmportance 

i7i t he  Orgen MouEtain area.  They usual.1~  occur as fine-grained.  to massive 

replacexen:  deposits in Paleozoic  sedimentary rocks ,  h u t   a l s o   a s   v e h l e t s  

cu t t ing   o ther   su l f ides  and a l t e r ed ' rock   na t e r i a l .  Galena wzs important 

a t   the   Phi . lade lphia  and Kodoc mines, and argentiferous  galena was aconomic- 

a i i y   h p o r t a n t   a t   t h e  Stevenson-Eennett,  Orejont and Homestoke wines. 

Lesser  mounts of galena' and argenti.?crouo  galena Gccur i n   t h e  !5!emphis anit- 

Torpedo m-ines'. . .  * ,  . . ,  . 

i 

y I ; 

. .  

. . .  . -. ., 

. .  .: 

.? . : .. , . .  

' , ,  . 
. .  . . .  

. .  .. 

I . . . .  
..' ,,,,$. .. . .  - Supergene "_ Mineralization . .  .. 

1 '..:; :;.. 
. .  Nost of t h e  copper  production 2r.d subs tan t ia l  amounts of the   had , .  

.I. . ... . . . . .~ 1 zinc,  and s i lver   -product ion came from ostdized  zones. The depth of 

1 oxidatioa is' 200 f e e t  (61 1). i n ' t h e  Nemp'nis n;ine, 3flO f e e t  (91 m) in t he  

., . . .  

1 !:, ::Torpedo mine, and 450 f e e t  (1374j i n   t h e  Stevenson-B?nnett-  mine.  .The . 
. .  . . .  . .  . .  

oxidation  ievel  extends below the  present,day water table i n . s e v e r a i  

I 

! chrysocolla,   turquoise,   malachite,   azurite,   cuprite,  and native  copper. 

Chrysocolia vas t h e  most important  somce sf copper a t  Chc T o r p d o  mine, 

&?re it. eppears   to   replace  a l reret ion  products .   in  &r tz  mo'nzonite Sreccia .  . .  



. .  
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Small amounts of  chrysocolla  .vere  reported a t  t h e  Memphis mizo. . X-sttve 

copper, cuprite., brochant i te ,  and turqucise are loca l ly  abuil&nr; on the 

Torpedo property and have  contributed  to  past  copper  productior..  Signif- 

icant   mounts  of malachite and a z u r i t e  were present a t   t h e  Memphis mine; 

smaller ,amounts  were present   in   the  Torpedo  mine. 
. .  

' Oxidized  lead  mine.rals  (anglesite,  cerussite, and ~ml . f en i t e )  . 
. .  

. . .  
were important a t  the  Stevenson-E%nnett  nln.e,  where ,cerussi te   occurs  as 

l a rge  masses in   l imestone;   wulfenire   occws as c l u s t e r s  of c r y s t a l s  

asiociated  with  red nu& in   the  Bennet t   ore  hody.. The ce russ i t e  and 

wulfenitz  appear t o  have been deposited a:. t h e   s a l e  time (Dunham,. 1535). 

Anglesite  occurs as fine-grained,  concentric  layers on galena. 

. .. 

. .  
j .  . . .  ' 13emimorphite and smithsonite, . .  the  wajor  .'oxidztion  zone mineral:; 

deribed ~ J : O X  spha le r i t e ,   a r e  abundant itr the Xmphis, Yorpeds, a d  . .  

. .  

' .. Stevenson-Sennett  mines. Eelr,<.morphite o c c u s  as co.lorless t o  pale blue  

c rya ta l lhe   aggrega te s   l i z ing   ca -q i t i e s  i n  dolosi te .  and limestone. \ 

. ., . .  

..Sxiithsonite J . S  prksent  in  botryoidal =asses. A11 of the  minerals are .  

' .closely  essoci-ated'with  sphalerite,   l imonite,   quartz,  and oxidized  lead 
. .. 

. .  

.. . 

rpinerals. . .  . . . .  

. . . .  . ,  :. ~" . 1 hrgaoto jaros i te  i s  the  only  oxidized  silver-bearing  mineral in.  

, t h e  s tudy  iirez. .'It was-'.locaily  abundazt. i n   . t h e  Hoiestakn-, Philadelphia,  

and  iiemphis ( 2 )  mines. . It. is  a ytliow-brown s u l f a t e  which is closely.  . 

assoc.lated  wich'.limonite. Same i r s e n t o j a r o s i t e  ia the  Homestake mine is 

reForte4 to have asszyed a t  ' 600 oiinces  ,of silver per  ton (Dunham, 1935). 

. .  . . .  

. .  

. ,  . .  . .  . ..,. 

. .  

Fluorspar . .  

Fluorspar  in  the  northwestsm  Gqan  l4ountains  occtlrs i n  f i s s u r e  
. .  



re ins .and  f racture  zones, along  tntrt isive  contxils,  iri p o h  end veinlees  

tssociated  with  jasperoid, and a s  minor replacements of Ilueco l inestone.  

lost  of the  f luorspar  wzs ieposited by lste s tage  hydrotheraal   f luids  of 

:he Organ Nountsin  Batholith, however, f l u o r i t e  and  jaspeyi.id  scuth OF t he  

ke jon   n ine  nay  be  pyrometasomatic  deposits.  Hydrothermal f l u o r i t i z n t i o n  

in ths stczy zrea  pro3ably  occurred $urir1g the   l a s t   s t ages  of the . 

nifleralizaZion  sequence.  Fsctori  tkat  appear. t o  have  controlled  depositicn 

tre ground preparation'(ti1s amount of open spa-e  available  for  depcsit ior.)  

md character  of  the  host  rock. 

. .  

. .  

. .  . 

._ 

. .  

The l a r g e s t  f luorspar  deposit   in  the  study  area  crops  cut a t  the 

bby   n ine .   F luor i te ,   ca lc i te ,   quar tz ,  and.  minor b a r i t e  were  deposited i n  

s i x  .veins end  .numerous f r a c t u r e -  zones that  cut.   the  Nu~cp  Formation and . . 

zndesite  dike (Ta). Veins are l e n t i c u l a r   o r  t a b d a r  and frecture  zones 

'' 1.. Erzplacement of the Organ bfountain  Eathoiit'n  caused  ma.rbleization 
ar.d n ino r . ea rn r t i za t lon  of the Rueco Forination i n   t h e  Ruby 
mine area. . . 

. .  
-_ ... .. . ,  

. .  
. '  2. Late Tertiary  or  early  >Eocene  ege.fzults  (Basin and Xange) . ~ .  

cti t   the IIueco Foma.tion and andesi te   dike and operred major 
f issures .   Fractur ing zni brecciat ion  occurred  in  and 
adjacent   to   ehe   fau l t s .  

,. 

. .  . .  
.' , 3. .EIine&lization  began when late staga  hydrothermal  r ' luids from 

the  Organ Mountain Bathoiith  deposited fine- rained quartz 
. . .  a l o r g  f a u l t s  and f rac tures .  Well foned   r ad ia t ing  qTuartz 

.. . crystal agiregates  n e  Fresant Fn the   l a rger   ve ins .  
. .. .. . . .  . .  . ,  

, 4 .  White an2 p u r p l e   f l u s r i t e  were deposited,  acconpanied  by, 
. ' ninor  replacement of the  breccia  Fragments. 

5 .  ' ~ e c u r r e n t  wxeaent  on the   f au l t s  caused mino; f rzc tur ing  of 
f l u o r l t e  an5,quartz   vein  mater ia l  and deposit ion'of  f ine- 
gra5neZ c a l c i t e   i n   t h e   f r a c t u r e s   i n   t h e   f l u o r i t e  and quartz 
followed. . .  
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6 .  Laree amounts oE recurrent msveneut: OI;. t h e   f a u l t s  caused 
inajor . t recciat ion and  opening of .E'-- l.brure8. 

, . . .  
7. Alternate  deposit ion of  green f l u o r i t e  and calci te   occurred 

untLl   the   f i s sure  T ~ L I  closed. 

It is poss ib l e   t ha t  some nf t h e  i n i t i a l   b r e c c i a  Eragments  were  produced 

by chemical .brecciation ana  not by recurrent  l~iov~ment on t h e   f a u l t s  

(Sawkins, 1969).  
. .  . . .  

,. 
Other  cccufrenqes of f luorspar   in   the   s tudy   a rea   inc lude , the  

f o l l o ~ ~ i n g :  

1. iifedium- t o  Coarse-grained (1 t o  50 m.) f l u o r i t e  2nd c a l c i t e  
ciccur a long   fau l t s  and contac.ts i n  Ordovician-Sil.urian 
dol.omites a t  the. Stevensor,-Bennett  mine.  Fluorspsr h.zs been 
reported only within 50 f e e t  (15 m) of the  surface.  

2. Yirie- to medjua-grained (0.01 to  4 mn) f l u o r i t e ,   c a l c l t e ,  and 
jasperoid o c c w  i n  ?he  Eueco Formation  adjacent t o  the Modoc 
f a u l t .  The fluorspsr occur s   i n  si~sll. ve in le t s  and p i s  and 
is  approximately 200 f e e t  (G1 m} south  of  the Orejon mine i n  

' t h e  inouth of Pil3.more Canyon. 

3..Mediu~-grained (I t o  2 mx) f luo r i t e ,   c a l c i r e ,   qua r t z ,  rind 

. 
\ 

k r i t e  cc.cur aiong a s i n g l e   f r a c t u r e   i n   t h e  Hueco Formation 
approximateiy 1,009 f e e t  (305 m) west of t h e  Kodoc mine. 

4 .  F i ~ c -  t o  coarse-grained (0.1 t o  20 mm) f l u o r i t e  and c a l c i t e  

. .  
.. 

occur ir. t h e  Bueco Formation adjaceat t o  arid on bcth  s ides  of 
. . the   . andes i te   d ike  (TR) between  the. Ruby and Modoc nines.  The 

f l u o r i t e  and ca lc i te   occur   a long   f rac tures   ranging   in  thickness 
from  0.25 t o  4 inches ( 6  to 102 mm). 

.. . . .  . .  
Flnot-ite in. the  study  area  occurs as anhedral  to  euhedrni, wh:te, 

x :  , .. 

. .  .. . .  
pale  green, and purple   crystals .   Individual   crystals   range  in  s i z e  from. 

less than 0.1.m t o  greater  than 50 ma. Calc i te ,   quar tz ,   and .bar i te   a re  

, .  

cormonly associated  with the. f1,uorite. 



Paragenesis 

A paragenetic  sequkcce  of  ninerai  deposition was determined by 

the  study of  mineralized  uutcrcps and thin  sect ions.  Dunham's (1.93S) 

work was he lpfu l   in   Je te ra in ing  ths  paragenetic  sequer;ce"of a few minerals 

from the Memphis, Torpedo, aud Stevznson-Bennett  mines. 
1 

Early amd .. la t?  stage solut tons from t h e  Organ Mount22.~ Sa tho i i th  

probably  effected most of the  mineral izat ion of the  rocks.   Deposits  that  

formed from the   ear ly   s tage   so lu t ions   a re   c lass iZied   as   pyronetasomzt ic  

or  coctact  metasomatic. The earl.] fluids were a t  a medium to  high ilenp- 

erature and deposit ion of minerals  occurrqd a t  a noderate  dcpth  (hygothem.al). 

The l.a.te s tage   so lu t ions  were a t  a medium to  low tempeiature  and  deposition 

of minerals,  cccurred, a t  a %oderate  to  shallow  depth  (mesothermal). Both 

~. . 

. .  

. .  

types of  hydrothermal  solutions  probably'gained  access  to  the  host focks . 
throsgh  previously formed fad :  and f r ac t3 re   sys t em.  

. .  
\ 

The genet ic  and zineralGgica1  relationships becween o re -dzpos i t s  
.. . .. , . .  . . 

in di f fe ren t   mhes   a re .usuaLly  complex and d i f f i cu l t :   t o  determi.ne. ,Spacial  

zoning  of ,cre depos i t s   i n   t he  Torpedo and Starenson-EennetZ  ,mines f i t s   t h e  

c l a s s i c  mesothermal coppx-silver-lead-zilic-fluorspcir pattern. '  Pyrometa- 

sninatic  deposits a t  t h e  Modoc, Orejon,. and  MemFhis aLnes .  fol io& . th? lead- 

silver-zinc-chalcopyrite  sequence away frorc the   ba thol i th .  Ore deposi t ion 

r e su l t i ng   f ro3   t he  two separate   systens may have  produced  overfap  of  the . . 

d i f f e ren t  zones i n  some areas.  

. .  

. .  . , .. , j .  

L . ' .  ..., . .  . ~ .  . . 

. .  . .  , . ~. . , .. . - I . .  

. .  , . .  , . .. .. . 
. .  . .  . . .  

Contact metamorphism resu1tiP.g  from emplacement of t he  Organ 

Xountain  Eathoiith  during  Oligocene  tine  resulted in r ec rys t a l i i za t ion  of 

Hueco s t r a t a  t o  hornfels,  marble, an2 l ime-si l icxte  rocks. Xarbleiaation 
,. . .  .. 

. .  . .  



extezds.   into t h e  Kueco .Formation. XZJ ..to. 1.,000 f e a t  (305 TL). in some a'ceas. . .  

Tiie i n i t i a l   s t a g e  of  rnineralizacion  (pyrometasomatic)  occurre3,late i n  
. .  . . . . . .  

~ the   ba thc l i tk   in t rus ive   cyc le .  w i t h  i r o a  and s i l icz   r ich   hydro thermal  . 
! 

so lc t ions  moved lip through f a o l t  and fractur: zones into  Daleozoic  sed- 

imentary  rocks., The f luids   reacted  with  the limastr?nes' and lCorned large 

skarn  replacement  deposits 0: andradi te ,   grossuiar i te , 'epidote ,  diopside-,, 

wollastonite,   vcsuvianite;calcite,  and quartz.  DuriQg  the metasomatism, 

l a r g e  moim'Ls .of carbo?? dioxide,  calcimn  oxlde, and magnesium oxide were 

released from the limest~nr7s a d  solut iozs   carrying ' these  proZucts  

- 
. . .  . .  

1. s e r i c i t i z e d  and epidotized  the.intrusive  igneous rocks. SKarn rock 

formation 'wan very  intense  in   the  +!aphis ,  biodoc, and Orejon  zinc areas 
, .  

Magnet i te , '   specular i te ,   calci te ,  .xd qucrtz :<ere dspcs i t ed   a f t e r  

.rhe  skarn  rocks.   Ninur  brecciation occurred in many I c c e l i t i e s ,  however, 

*' 

chemical  reactions  inyolving  hydrothermal flufzs in- have c a m d  the _. ' .  . 
. . . .  . . . . . . .  . . . .  

.brecciat ion  instead of recurrent!   fault  movement (Sa&ins, 1950). The 
.~ .\ , 

. .  

' . ,l;ypothermal. su l f ide   phase ' s ta r ted   .near - . the  .end or  shoxtly after d.eposition 
. . .  . . . .  1 .  . . . j  , . . . .  . . . . .  . , .  . .  

. .  of the oxides. ' Xost of  the.   sulfide  minsrals  occur a.s zeplaements  of ..... . . .  , . . . . . .  . .  . . .  . . .  . . .  . .  . ,  
limestoile  (marble)  and .czlcite Setyeen kale--silicare grains..  Areas  of 

. . .  > . . .  . . .  . . . .  . . .  . .  . .  . .  ~. . 

. . .  . . in tense  .garnet izat ion coctai;? cniy minor  a-.?ouxts of  sulf ide  %iceral izat io .x .  .. . .  . . . .  . .  .., , . ,  . ,  .. . .  . .  

P y r i t e  Gas deposi ted  f l rs t ,   fol lcwed by sphaler i te ,   chalcopyri te ;  . . .  . .  ~. 
.. 

. .  .. . .  . . .  . . . . .  . .  . .  
',. argent i fe raus  'galkna, . p l e n a ,  and tetradymite (Si Te S ) .  Fluorspar czd . .  . . . . . . . .  . . .  2 %  

jasprr,oid.,south of the. iirejorr mine.,nay  r.epreseat, thi: outernost i o n s  of 
.,. . '  .~ . . . .  . .  

-hypothema1  mineualimcion-..  .Eydrcthcrmal  activity appears .to  have  czaszd 

a f t k r  . . .  the   ba thol i th  . . .  coqgealed  partly and it is  possible:' t h a t  t h e   q u a r t z .  

la t i te  porphyry  dikes and sills i n t r u d e d  in to   the  area dur ing   th i s .c ixe .  

, .  . .  . . .  . .  . .  . .  . , .  

. .  . .  . .  

. .  
. .  . ,  . . . .  , 
i 

. .  
. .  



Fau l t ing   i n   t he  Torpedo-Bennett  zone  (Basin and I?ange) cut  and 

brecciated Cambriaa, Ordovician-Silurikn, Devonian, Zlississippian, and 

Permian 'strata a'nd the  rji&m Nccuntain Ba tho l i th ,   qua r t z   l a t i t e  -' quartz 

Feldspar  porphyry  dikes and si l ls ,  acd the  acdesite  dike.  Pockets of 

r e s i d u a l   f l u i d s   i n   t h e   b a t h c l i t h  were  prohaldy c u t  and the second s tage  

of minerklization began. Tho most i n t e n s e   s i l i c i f i c a t i o n  s t i g e . i n  the 

study  area  started  the  !nirleralization  sequence and  produced  fine-grnined 

and rad iz t ing .quar tz   tha t  was deposLted as both  replacement . .  and.void 

f i l l i n g s .  Widespread s i l ic i f ied   l imes tone   brecc ia   ( jaspero id)   in   the  

r .  

Torpedo-Bennett f a u l t  zone  nay  have fomed  during this time. Kecurrent 

movenent on f a u l t s  produced addi t ional   brecciat ion 2nd pas t - s i l i c i f i ca t ion  

fractures, .   Sericit ization  followed  and, some time before . .  the 'ene of t he  

se r i c i t i za t ion   cyc le ,   t he  mesothermzl su l f ide   s t age  ,began. . : . 
,, 

The first   minerals  deposited.during  the  mosothermll  sulfide  stage 

.,;;ere spha le r i t e  and chalcopyrite.   Polished  section  studies of cre fro$ 

the  Ste~.~enson.-D2r;nett  mine (Cucham, 1935) revealed  that '   the   sphaler i te '  was ' 

~ I I  sol id   solut ioa  with  chalcopyri te .  Ga1er.a and argentiferous  galena, . . .  wt?rs .. 

d e p o s i t e d   2 f t e l ~ s r d  and can  be  seen as ve in l e t s   i n   t he   spha le r i t e   o re s .  

MLnor gold ia chalcopyri te   possibly yas deposited  after  the  galetia  stage.  

\ .  

' .  ,,' .,-nor anoutits of quartz  vere  deposited, a t   d i f f e r e n t  tiies throughout  the 
.. . . . .. . .  

. 
mesothernal  sulfide  deposit ion sequence.' 

';?lost of the '   f luorspzr   deposi ts   in .  the study  area were d e ~ o s i t e d  

near the end of the  nesothcrmai  suifidk  stage. In  the  Ruby nine  area,   an 

i n i t i a l   q u a r t z  srzgc. of deposilliol; was followed by aj- ternate   deposi t ions 

cf   , f luori te  and ca l c i t e .  ' A  complete  paragenesis 3f t h e  Ruby mine ve in  

fbma t ion  is give11 in   the   'F luorspar '   sec t ion  of t h i s  the.s?.s. 
.. . 
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..Fi'gure .5.: Faragenesis o f ,  mineralization i.n 

I : .  , . .  Northwestern ' .Organ .Mountains. 
: . .  , . .. . 



DESCRiPTION OF MINES AND PROSPECTS. 

Xost of the  mines in   the   s tvdy   a rPa   a re   in   very  poor condition 

and were not  entered  during  this study,. Descziptions of individual  v.ines 

were published bj. Danham (1935). Publications by Soule  (1951)  and 

Rothrock  (1946)  were he lpfu l  in describing  the Tcrpedo and Ru' i -~ mines. 

Claim data  aaL.ctLz~ niaceilaxruus information  wce  furnished by the 

Bureau of Laud >I&agesent;.  Las  Cruces, New Mexico. The base and precious 

metal  mines, are dismssnd  in   the  order  of t he i r   pas t  economic significaxm?, 

. .  

start ing  with  the  highest   producer.  

.. i Base and Precious  .Netal  Hines 
: ~, 

Stevenson-Bennett  Kine 
" .- - . 

. .  \ 

The Stwenson-Bennett  wine i s  located ' in   the  southecst  l / f t  of . . .  
sec t ion  1l;T. 22 S., R. 3 E., approxinately 1.5 miles  (2.4 b) south oE 

the  town of Organ  and is at an  elevation of '5,400 f e e t  ( 1 , 6 4 6  m) (P la te  VI). 

During the  'years 1882 thru 1920, t he  mine'  produce2  an  estimated $1,200,000 

worth  of  lead  .aad  silver. . .  The property  consis ts  of numerous Impatented 

minlng claims and three  patented  claims:  the  Stevenson  East, San  Augustin 

. .  

Lode, and  Bennett Nine Lode. The patented  claims  are  prescncly owned by 

A. i3. Cox, Lar; Cruces, New Mexico. 

The geology i n  t he  Stevenson-Sennett mine are2 is  very complex 

(Fig. 5 ) .  Blgl1-angle Eormal f a u l t s  h.me' cut CamSrian, Ordovician-Silurisn, 

Devonian, Mississippian, and Pernian  >.:ttata, and intense  brecciat ion and .. 

. .  



. .  

. 
\ 
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Figure 6: Geologic .Mop of the Stevenson-Bennett mine nreu. 
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s i l i c i f i c a t i o n  hove  formed jasperoid zones  along n few oE. rhe   fau l t s .  The 

a reas  of i n t e n s e   s i l i c i f i c a t i o n  may represent  conduits t!n:ough which the  

la te  s tage  s i l ica-r ich  sclu. t ions moved. Ore deposits  occur  only i n  

ddomi te s  of Orodvician-S:'.lurian  age. The overlying  sh,ales of  Devonian 

,?$e may have  blocked. r t s ixg  ore-bearing  solutions and  prevented  deposition 

.. 

! : I  lilissis$Ippian and Pernian strata (Fig. '7 ) .  
. . .  

The Steirenscin o r e  body crops  out on the   sur fcxe   in  a Zracture zone 
. . .  

.,. . .. 

chat  parallc1s:one of the m?cr nort 'n--tren?ing  faults  (Fig. 8) Approxinatly 

.O f e e t  (15 m) below t€ie surface,  the  ore  follows  the  lower  contact of a . 
. .  

quartz  feldspar  porphyry si l l .  The o r e  body cons is t s  of qua r t z ,   f l uo r i t e ,  

cerussite,   smithsonite,  and argentiferous  galena.  Oxidized  material a t  

the  surface  reFnrtedly  contaiqed 120 ounces  of  silver  per .ton.. . .  , , 
The Bennett o r e  bcdy also follows a fr 'acture  zone  but does C C ~  ' 

. .  

, crop  out  (Fig. 8). "ihe ore   depos i t  i s  t abu la r ,   s t r i k ing  N. 10" E. an6 

d ip j ing  70 W., and reeches a maximutc s t r i k e   l e n g t h  of nearly 500.fee'i- 

(152 m). The known v e r t i c a l   e x t e n t  of the   o re  body i s  600 f e e t  (1'03 m) 

and thickness of t he  zcne is  reported  to  haj-e been  approxiratelg 10 fBet  . 

(3  m) on the 200-foot (61 'm) l eve l .  Eypogene ore   consis ted of galena.nnd . .  

s p h a l e r i t e   i n  a gangue of quar tz ,   pyr i te ,  and s i l ic i f ied   do lor r i te .  The. ,.' 

3enneht ore body contazner! much less s i i v e r  thzn .the Stevenson ore  body. 

0 

\ '  

.. , 

. 

- .  
. I  . .  * .  . 

The Page ore   depos i t  is a small  replacenent ir. the  Ordovician- 
. .  

I 

S i lurian  dolomites between the  Stevenson and Eennett'.ore  bodies  (Pig. ' 8 > . ' .  

The ore  contained  galena,  cerussite,  smLthsonite,.  quar'tz, and silicified ' y  

dolomike. 

. ,  ., 

... , 

. . . ~  

Ore assays,   reported by'Dunham (1935) and Ant i se l l  (&8S6), zre 

as follows: 
. .. .. :, . . , . . ~  ~1 , . . . .  ._ ,. ,,... . .. . ... 





N 

I '  ., . .  

EXPLANAT.IOM 
.", . . 

i g u r e  8: Composi te ,  level 'map 'of the . Stevenson;aennctt Mine showing 
underground,  geology. , 

.. 
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property,  however, one   p r iva te  cxnpany report  estimmzted 35,OCa tcrs of 

15 percent  base metal s u l f i d e s   i n   t h e  Stevenson-Bennett  nine. 

I Torpedo Mine ." 

. .  
Th; Torpedo  mine is approximately 1,000 f e e t  (305 rn) s w t h e a s t  . .  

of rhe  t o m  of Organ, in   the   nar thwes t  I/& of  section I ,  T. 22 S . ,  R.- 3 E.,  

a t . a n   e l e v a t i o n  of 5,240 feet  .(1;597 m): Total  prodnction- fror;: the 

property  s ince its discovery  has b e q  approximately 3,500,OOC pousds 

(1,587,000 kg) of copper and minor  amounts of silver (Soule, 1951). Tine 

property  consis ts  of two patented claims, the  Torpedo and Li t t le  Ben 

Scot t ,  and several   o ther   patented and unpatented  claims  nearby. Nost of 

the   property is present ly  ocned  by Walter W. Isaacks, Las Cruces,  Xew ' 

. .. 

, ' :  : 1 

Mexico. 
. .  

The copper deposi t  i s  a replacenent in quartz   nonzoni te   breccia ,  
. ~' 

between twb major f a u l t s  of  the  Torpedo-Bemetf f a u l t  zoae. The faul ts  

strike N. 15' E. and d i p  50 t o  80 E. . The Organ Mountain Bathol i th  

crops  out east of  the  breccia  zone and the Rueco Formation  crops o u t  west 

or' the   b recc ia  zone  (Fig. 9). Gouge zones, 4 t o  12 f e e t  (1 t o  4 n) ' t h tck ,  , 

occur along'both major  faults.  Adjacent tc  the  Torpedo-Bennett fault  ' 

zone,  the  batholith  has  been  moderately  altered  to  kaolinite and. the  Eueco 

l inestones  have been iarnetized,  marbleized, and s i l i c i f i f d .  Both,however; 

arc completely  barren of copper  mineraliza'tion.'  .:The maximum thickness o f  .. 

. .  
0 0 

. ,  

. .  . .  
., 

_. . 

, 

the   b recc ia  zone is zpprox-imately 203 f e e t  (61 13) 2nd i t  averages  about 

100 f e e t  (30 m) in  thickness.  Past  productive  copper  zones  extended  along 

a s t r i k e   l e n g t h  of aboat 500 feet  (152 m). 
. .  . .  

. .  
. .  .. . . .  



. 

. .  

. . 'Stevznson  ore: Pb-S6.4%, S - 1 3 . 3 4 % ,  Ag-.46 oafton 

Bennett  ore: .200-foot leve l :  Pb-15.6%, Zn-15.2X, 
Ag-11.45 oz/ton 

400-foot level: 'Pb-10.77%, Zn-12.96%, 
8g-2.89 oz/ton 

.'Dunham (1935) p u b l i s h ~ d  the following  Cescription  of  the worlcings: 

open stopes where the  ore  follows chz f a u l t ,   t h r e e  tu:lr.de 

t h e   o r e  i n  the  dolamite below the  porphyry  has b e n  mined. 
(Nos. 5, 6, and 7) arid ,two underground s;opes i n  which 

These were t h e   e a r l ~ i e s t  wozkings. . .  

intersec.ts  t h e  Bennett ore  body 340 f e e t  from i ts  p o r t a l .  
The  main entrance to the  mine is No, 1 tunne l ,  which 

There   a re   l a rge  open stopes on t h i s   o r e  body,. scpported by 
pillars of low-gr.ade o re  and by a few stul ls ;   apar ' t  from 
the  pi l lars ,   , the   'ore   has  been  stoped  out down t o   t h e   l e v e l  
:of ' the.  drainage tunnel, 240 f e e t  below t h e   c o l l a r  of t he  ' 

main shaf t .  A crosscut on KO. 1 level  runs t o  the  east ,  
connecting r.7ith the  Page stopes,  and continues east, vhere 
a branch  drir ' t   has  cut  the  Stevenson  fault ,  a d  has beel  
con,t$nced t o   c u t   t h e   f a u l t  crhich brings  dolomite  against . 
Xis% sandstone. No. 3 tunnel  cuts t h e  Bennett  ore body , 
nea r , i t s   i n t e r sec t i . on  w i t h  t he  porphyry sheet.  It a lso  

below the  porphyry sheet.  30. 4 tr;nnel has explored.the 
Between No. 1 snd 3 l eve l s  there  a re   s topes  bol;h aliove and ' 

' .  lower  coztact of  t h e  porphyry  sheet  to the south. A ' . . 
continuation of t he  Page ore '  body was found, and t h i s  has  . .  
been  stoped 'up  to   the   ' sur face .  The deep l eve l s  are 
access ib le  from the main shaf t ,   s l tuated  to   the  northwest  
of the  Bennett  ore body;'  T'nis goes down through  the  shale ' 

into  the  dolomite ,  end reaches a de?th  of 45G f e e t ,   v i t h  
l e v e l s  a t  200,' 250, 350;',and 450 feet: The water stands 
j u s t  below the  200-foot l e v e l  a t  present. On the 2CO-foot 
l e v e l  a 'long .drive was carried  north,  without, however, ' . 
f inding any  more ore.   There  are  exploratory  crosscuts  to 

' . .  the   east ,   but   cont inuat ions of t h s  Page and Stevenson  ore 
bodies 5n depth  hzve  not been,  fouzd. Only a smali amaunt of 
stopi.ng has  been  done  below the 250-foot leve l .  The . , ~. 

250-fcot l eve l .  There has  been s m e  caving  in   this   tunnel ,  

..The leveiopcents izclude, on t h s  Stevenson  ore body, 

. .  cont inues  to   the east, joining v i t h  t h e  Page  workings. 

' drainage  tunnel, 3,000 f e e t  long, cu t s   t he  shrt€t a t   t h e  

'sad i z .  i s  not  functioning  at   present. .  
. .  

Very l i t t l e  infomat ion  is  published on the   po ten t ia l  of the  

., 

http://tu:lr.de
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Portions of the   b recc ia  zone  have  been s i l i c i f i e d  and highly 

. . .  
a l te red ;   b recc ia ted ,  and  recemented  with si l ica.  - T h e  primary  ore  minerals 

are quartz ,   pyr i te ,  and chalcopyrite.  Copper production was mainly from 

the  oxidized zone where chrysocolla  cccurs as replacements  of t h e  quartz 

~' ncnzonite  breccia.,, The oxide  zone-  extends t o  a depth of a t  least  300 f e e t  
. .  

(91 m). Yative copper ,   cupri te ,   hrochant i . te ,   turquoise ,   azuri te ,   md 

malachite are abunda-t  locally..  Suifide  enrichmmt  (chalcocite)  ha?  been 

' repor ted  a t  a depth  of  approximately.365  feet (111 m).  The grade  af  ore 

wined  between 1699 and '1901 ranges  fron 9 t o  19.2 percent  copper and 0.3 

' 
imately 2 ounces  of silver per ton. . .  

The warkingi   consis t  of fou r   ve r t i ca l   sha f t s :  No. 1 i s  200 f e e t  . 1 

b 

. .  . .  
I 

: (61 m) deep,  No. 2 I s  250 f e e t  (76 m) deep, No. 3 is 500 f e e t  (152 m) 

deep, and N o .  4 i s  165 feet (50 m) deep. All of t h e   s h a f t s  are intercon- 

nected by s topes and tunnels,  and 'a tunnel also connects  thea with the  . 

Copper Bay soufh . sha f t  on the.Memphis  prcperty. Most of  the  mining was 

dbae betGeen the  200-foot  (61 m) 'and  300-foot (91 m) levels. The torkinge 

are present ly   inaccessible .  . 

. .  \ .  

.. . .  
. . . . .  > 

.<I . . . .  . .  . . . .  . .  : . . . . . . .  . . . . .  
. .  

: ..: ', 

Memphis Mine 
. . .  

. .  
. .  

. . . . . . . . .  , .  . . .  . . . . .  . ,  . . . . . . . . . .  . .  . .  
. .  . .  

, . .  . . .  . .  
The Mempf,is mine is 1oca.ted.in  the  northwest 1 /4  of s ec t ion '€ ;  . .  

T. 22 S., R, 3 E.;& an elevat ion  of   5 ,180-feet  (1,579 m).  The property 

cons i s t s  of  one  patented claim, the  Memphis, which is zppro:iimately 750 

feet (22s m) northeest   of the town of Organ.  The cleim is present ly  o m e d  

by Walter 3. Isaacks, Las Cruces, New Mexico. ' . .  

. . .  

. . .  

. .  . . . . .  

. . .  . .  
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Xizeral izat ion on the 1:eqM.s p-operty is i n  Che Hueco Formation 

(Pe;nr.ian). The sedimentary stFata are   over la in   to '   the   nor th  by an 

intensely  altered  quartz  feldspar  porphyry sill, and are bounded on t h e  

eas t  and west by high-ar.gle‘ faults of t he  Torpedo-Eennett f a u l t  zone. The 
. .  

southern end of the  claim is covered by alluvium. 
. .  

Certain  beds .of the   l ines tone  were total ly   replaced by andrxdite, 

l iops idc ;  and TJollastonite d ~ r i ~ ~ g  t h e  pyrometssomatic  stage of x h e r a l i z a t i o n .  

Tie rexa'ilrin:: 1Zraestone beds,   between  tha  calc-sil icate  units,  were then 

replaced by quartz ,   specular i te ,  and sulficies. No su l f ide   micerb l iza t ion  

occurs in the OrgqitSountain  Batholith o r  quartz  feldspar porphyi-y sill  

. .  

adjacent   to   the  Hueco Formation.  Sulfide and oxide  ores were mixed a t  t h e  

Memphis property. The oxide ores; extending  to a depth of 200 € c e t  (51 ut), 

w e r e  t!ie most important i n   t e n s  of production. 

2 

Four pr inc ipa l  ore  deposi ts  were discovered  during  the yea-cs 1882 

t0.1920. 'Ene l a r g e s t  and aost   product ive  ore   deposi t  was deL-eloped at  t he  

South  skaft. The .principal  oie  minarals  included  malachite,   azurite,  

chrysocolle, .and com.pl.ex su l f ides .  The workings  consist  sf a 189 foot 

(55 nl) v e r t i c a l   s h a f t  ap2'. aunerous  large  stopes. Average assays of ' the 

. . . . .  

.. complex sulfide  ores,   taken  during  the  years 1911 t o  1915, aze as follows: 
. .  .. . . .  ...... . .  . . . .  

. .Si lver . .  .... ;. . .:.. ....... 10.8 ounces p e r  ton ... 
Copper ..................... 0.5 percent. . . . . .  . . . . .  . .  
Zinc.. L5.4 percent 

, .  .. ...................... 
. . .  Lead.. ...... .; ............ i.1, percent,: 

- ..  
. .  

. .,. . , .  
i n  ore body of chsicoci te  was discovered  bitween  the 30- and 

50-foct (9 and l 5 - d   l e v e l s   i n   t h e  'Eoos shaf t .  Tine wirkings  consist of a 

200 foot  (61 m) ver t i ca l   sha f t   w i th  working levels'developed a t  30, 50, 

100,  aad 200 f e e t  (9, 15, 39, 61 m). Efalacfiite'and  chrysocoila were mined 
: .  



. .  from open cut+  soufh 'of   the aa in  shaf t .  
. .  . .  

. .  

. . . . .  The..Ziac sha f t  produced  malachlte,.  azurite, and calamine ' . : 

(hedmorphite)  ores  fron a 4 foot  (1 m) thick  deposi t .  Ore vas ninod f o r  

2UQ f e e t  (61 m) -down the  dip...  Massive  sphalerite cre was reported ir. 

. .th* botton of . tbe.stoye.  The workhgs consis t  of  a 2CO-foot (61 m) 
, 

vr t r t i ca i .   sha f t  and numerous stopes. 
. .  . .  

Southwest . .  of the  R.oos shzft; e f r ac tx re  zone contains 3.iinonitic . ,  
materia!- with  high. silvey content. The mine cons i s t s  of a small sha f t  

extending  to a depth o l  only 20 f e e t  ( 6  mj. Tetrasyitite ( B i  T e  S )  is 2 2  
abxndant i n  a few deposits  south of t he  Roos shaf t .  

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

. .  

. .  .The Modoc mine .is approxir$t.ely 5.5 ziles (8.S &I) sooth  of cLhe . 
. .  

. .  . 
town of Organ -(Piate  TIL). ' The %;ne is a t  a2 ere-Jotion Gf 6,530 faec  

(2,006j1) 2,nd i S  in   the '   so&wc$t  1/4'.of sec t io2  X., T. ,T? s., R. 4 E. 

j- Po& patented  ciahs,:t.he  Michigan,..Easy  Pickle; Wall S t r ee t  B-28 Lode, 

snd.'Pacific Repub'k  Lode, a re   p resent ly  o m d .  by D2niel J. Ford, L2s . .  

. 
. .  .: . .  , .  

. . .  ... . . . . .  
. .  

. . . . . . . .  . .  ".~ . 

. .  . . .  
. . . . .  .Cruces, New Xexico. . ,  

. . .  The drposii: is an,.i&cgula'r  r.ep1acmen.t in t he  I?ueco Forn5tion 
. .  

., ' (Femian)   adjacent .   to   . the  Xcdw fau l t .  Eueco i-estcne makes up the   foo twal l  
. .  

. . ' '. .of' the.l.iodoc -fault   and'  O ~ e j o n  Andesite  mkes up. t5e  hzngiag  wall  (Fig. .IC). . .  

. .  Tlie limestones  hava been intensdy  karnet ized,   narblei .zc6,  ,ar.d s i l i c i f i e d  

- .. . .  . . . .  
the'  minixalized  gronnd.'is  'extensive,  but &h.y a .  fzw small. ore   godies  

. .  .: . . 

..have  beeii.discovcxed. The depos i t   i s . c l a s s i f i cd  as pyrolcetesomatic. 
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Plate VII: Xodoc mine and vicinity,   vie%  looking to the. e 

\ 
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a s t .  
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The t,:?.orkhgs co-LsisE of an i n c l i n e   s h a r t ,  an open s tope ,   ve r t i ca l  

shaf t ,  and several   small   p i ts .  The wrking::   are  presently  in  very poor 

condition. 

Philadelphia  Nines 

,,:., , . Thc Phi ladelphia   group 'consis ts  of three  patented clcshs, the  

.. kfrzrd,  Black  Qilartz, and Short C u t ,  approximately 1,500 f e e t  (457 m) 

:: northwest SE t he  Xemphis mine. The mines sre   in   the  southwest  1 /4  of 

sec t ion  36, T. 21 S . ,  R. 3 E., a t   an   e l eva t ion  of 5,140 ,feet  (1,567 m),. 

Small amounts of lead and silver were  produced  from  oxide  ores p r i o r  t o  

,1931,: 'The. present owner is Walter W. Isaacks, Las Cruces, Few Mpxico. 
. .. ! 

I( Dunhzn (1'935) described  the  small  deposit as follows: 

A quartz-galena  deposit  replacing 2 t5 in  V ~ g : l t ~ l ~ ~ % i  
l ineatone (now c l a s s i f i e d   a s  Hueco Formation). !Cine 
o r e   s h o o t   o c c ~ r s  where a f i s s u r e  zone s t r ik ing  N. 15" W. ; ' . 
cones in to   con tac t   v i th  a quartz  monzinite  dike, 
s t r i k i n g  N. 40' W. The l b e s t o n e   s t r i k e s  NE. and d i p s  

argentojarosi te ,   quar tz  and residusl   galena passes. 

. .  

. .  55OhW. Mineralization  incli l6es  l imonite,   'cerussite,  

. .,.. , . 
. .  

The workings, now inaccessible , .   consis ted  of   three  ver t ical   shaf ts '  
.. 

. .connected by underground s topes and an  inclLne  that   paral le led the 

l ines tone  bedding. 

. .  
Orejon Mine 

. .  



fzuit is Oiejon  Andesite.and  the  footwall  i s  the Hueco Fortcation  (Perniian). 

Argentifexous'galena was t h e   r u i n   o r e  mineral and s p a l e r i t e  and ' . 

chalcopyri te  were locally.abundant.,  Cornion gangue minerals  include 

' andradi te ,   ep idote ;   ch lor i te ,   quar tz ,  and specular i te .  Dunham (i935) 

. . .  

repor ted   tha t  assays made i n  1910 indicated  the  following metal 'content 

of the ore: 

I .  , . .  . .  'I. . .  . : 
I 

Si lve r  ................... 28.5  percent , 
Lead. ..................... 21.'2 percent 1 .  

Copper ................... 10.4  percent 
Zinc. ..................... 9.0  percent 

'Gold ..................... 0.06 percent .  . 
\ 

The workings  consist of an 125 foot (38 rn) incl ine  shaf t   connected 

"to- a 100 f o o t  (30 m) - tunnel .  The mine was ' i naccess ib l e   du r iq i  t'ne time of 

- . the fi .ald study (stiutmer, 1974). . .  . ,  

. . .  . .  . .  
. .  . .  . . . . . . .  I .  

. .  

. . .  Fluorspar Wines and Prospects , . .  

. .  . , Ruby Mine . .  . .  
. .  

. .  , .  

The Ruby mice, a l s o  hown as chr- Hayner mike, has sccounted  for  

t he  only production'of  fluorspBr .i,z t h e  northwestern Organ &fountains.  .%he. 

mine is  approxircately 4 miles (6,km) south of the  town of Organ and is a t  
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. ,  . 

an clevat ton of 5,720 feet: {1,7&3 m). The property  consists of two 

contiguo,u: patented  c la iss , ,   the  Ruby and Gloria ,   located  in   tho northwest: 

1 /4 .of  : 3 x t i o n  25;  T. 22 S . , . R .  3 E. (Fig. l l). ,  Nunerous unpatented claims 

are a l so  ia the   area.  The  present owner o f  the  claims is Audria  Ifayner 

P a h e r ,  Las  Cruces, New Mexico. Cougar Fluorspar'  Corporation, Las Cruces, 

holds 2 l'ease on ti% property. 

. .  . .  

.~ I .  . .  , 

. .  
. .  

FPtorspa'L- occurs in the   andes i te   d ike  (Ta)  and the  Hueco Formation 

(Permian) in .a series of suEparal le1  f issure   veins  and f r ac tu re  zones. Tne 

Paul t s  and frzctures   s t r ike  approximately N. 20 E. 2nd dig 50' to 75' E. 

and may be a southern  continuation  of  the Torpedo-Bennett fau!-t zone. S i x  

v e i n s   a r e  exposed on the   su r f ace   i n   t he  Ruby mine area (Pla te  11). Vein ' 

Kos. 2 through 6 cu t   the  Eueco Formation end Vein No. 1 is a  beddine  plane 

v e i r   t h a t   d i p s  45O t o  6G0 W. There are eight  addi&onal  nineraiized 

f r a c t u r e  zones  exposed i n   t h e  underground  workir,gs tha t   con ta in  minor 

. . .  ..: . .  

0 

. .  

. .  
. .  

amcunts of S luo r i t e   (P l a t e  111). The  Hueco limestones  are  moderztely t o  

intensely  marbleized and the   andes i t e  dike. i s  in tense iy   ch lor i t ized  and . _  

,epidotized.  Kost'  of  the  Fluorspar  occurs as void  f i l l ings,   how-<fr ,  minor 

replacement  of  marbleized.iimestone  breccia  fragments is ev idzn t   i n   t he  

. .  -. 
\ .  

. . .  . .  

. . . . .  . .  . .  . . .  
. .  . ,. , ~. 

. . . .  . . . . . .  . .  , .  
larger   veins .  , . . . . . . . . . . . .  . .  . . . . . . .  

. , . ,  . I .  

. . .  . .  . . ,  . . . . .  . . . .  , ~ .  
. .  

. . .  
. .  , .  

. .  . .  
. . .  ' A .  su&ation  of .kno& surfzce.  vein  le&hs and thicknesse's are as . . 

. . . . .  . .  . .  . . .  . . . .  . . . . . .  
. .  . ,. , ~. 

. , . ,  . . .  . .  , .  I .  

larger   veins .  . . . . . . . . . . . .  , . . . . . . .  . . .  . .  . . . .  . . . . .  . . ,  
, ~ .  

. .  
. . .  . .  

, .  . .  
. .  

. . .  ' A .  su&ation  of .knokF surfzce.   vein  leggths and thicknesses are as . 

. .  
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Plate V T I I b :  Vei.n #5 in the Ruby mine area. . ,  
. . .  

L. . . . . .  ^. ,~ 
. . . . .  

. . . . .  
, . . , , _, . , . . . .  . .  - . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  

. .  

. .  

. . . .  ~. , : ,  . .  . .  , . : . .  . . .  
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E X P L A N A T I O N  I 
M I N E R A L  SURVEY NO. 2081 ' N 1  

June 1940 I 
d Dirt Road 

3 Tunnel 

. . .  

' . .. . .  
. .  . .  

NE. 1/4 S e c . ' 2 6  ,. :', 

. .. . .  
. .  

i .  3 E. 8 

. .  
. .  

SW. 1/4 Sec .  25 

., Figure I I :  Claim  Map 'of the '  R u b y  Mine  area.  
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T1:a f l u o r i t e   i n  tfie  area i s  white,  pale  green, and purple and 

occurs   as   f ine-  t o  coarse-grained  vzir .   material   with  alternating bands  of 

calcite.   Quartz  occurs ne2.r the  outer  edges.of  each  vein.  Calcite- 

f l u o r i t e -  bands i n   t he   cen t r a l   po r t ion  of the  vein  are   apparent ly  free of 

quartz.  Minor ammnts of b a r i t e  were  reported by Rothrock  (l946j. 

I' The principii workings  consist of open stopes,   trenches,  and 

d x i f t s  on Veili Eo. 2,  Vein No. 3,  and Vein No. 6 (Plate  11). Most of 

t h e  work was car r ied   ou t   p r ior   to  1.943. Vein No. 2 has been  trenched 

a long   t he   s t r i ke   fo r  80 f e e t  (24 m) and t o  a depth of  approximately 20 

f > e t  (6 m). Vein No. 6 has  been worked by  25-,  32-, and '55-fuot 

(8, 10, 18 n) a d i t s ,  a l l  p a r a l l e l   t o   t h e   s t r i k e .  Tine princLpaL  workings 

." 

of ,   the  Ruby mine a r e  on Vein 90. 3.  It was vorked by a d i t s  oh two levels 

in .   the .   ear ly   s tages  of devel.opment, and la te r   the 'bo t tom  leve l  I?& stoped 

t o  the surface.  The workings  on  Vein No. 3 consis t  of an. open stope 160 
. .  

f e e t  (49 m) alo& the   s t r i ke   o f   t he   ve in  and to,' a ,depth of approximately 

50 f e e t  (15 m). .Exploratory  vork between .I973 and. 1975 consisted of s i n k  

ing a 95 foot  (29 m). i nc l ine   sha f t  on  Vein No. 3 znd d r i f t i n g  east 595 

f e e t  (181 m). This tunnel   cu ts  a i l  the  veins  except Vein No.. 1. 

\ 

. .  
' The reported Car content  ranges  from 20 ' t o  90 percent. . ' 

Xode-rate.f'luorspar  reserves may exi'st 'on the  property,  however, addtti;nel . 

d r i l l i n g  and  exploratTon would be  necessary  to  prove  ni&ble resenes. ,: 

2 
. . .  

. .  . .  

.\. 

'Fillmore Canyon Flucrspar  Prospect 

The Pilimore Canyon Fluorspar  Prospect* is approximately 200 f e e t  



( 6 ;  1::) sou:h of the  Orejon  Sine, The prospect is in the  northwest 1/4 of 

. s ec t ion  6, T. 23'S., R. 4 E. and a t  3 s  elevetion of '6,400 f e e t  (1,951 m). 

The  pro;)erty consis ts  of one patented  claim,  thz Ocejon, orined by Daniel 

J. Ford, &as Cruces;Nev Mexico. No production  has been reported. 

Fluorspar  occurs in t he  Hueco Formation (Permian) i n  snall.  pods . ' 

and replacements  associated  with  jasperoicl. The deposit is i n  the footwall  

of the ?fcdoc f a u l t  and  much o€ the   a rea  i s  covered by alluvium. - - _  
T<e flllorspar is' f ine -   t o  medium-grained (0.1 tb 4 .. ~IQ) . , and is 

intermised  vith  quartz. Conraon gangue minerals include  aadradi te ,   calci te ,  

epi&,te,  specularite, and limonite. 

. ' ' ECLIN0,hIIC 'POTENTIAL OP THE AREA 
, . .  

. .  . .  

The mineralized  belt  a"Ig the westers  froat of the Organ 

>fountains  contains  silver,  .gold, l e d ,  zinc,  copper, f luo r in* ,  and ' 

minor 2fcor;nts of tellurium,  bismuth,  antimony, and zolybdeilum. Lin i ted  

exploratian,   primarily  for  f luorspar 'and porphyry  copper,  has  been . .  

coxiuctea  in  the Orgsn Mining Dis t r i c t .  There  has  been 1 i t t l e " o r  no 

exploratiirn i n   t h e  Efodoc mine area. It w i l l  probably  be  necessary  to 

use geophTsica1 and geochemical'methods,  drilling, a& deta t led   a l te ra t ion :  

mapping ia eqlorac ion   program  as   depos i t s  may be. at  deprh or  covered  with 

pediment  ravels and a l l u v i u m .  

\ 

' .. . , _  

Xineral  reseroes (froz pr iva t e  cciopany repoxts)  raported i n  the 

pas t  few ~ e x s  include  the  following: 

. .  . 

. .  

1. Stevenson-Bennett mine: 35,000 to25 of o r e  with  15  percen.t 
base netal soif   ide  content.  



76 

. .  - L .  Torpedo mine: 17,000 tons of 3 percent  copper  ore  with 
about 2 ounces of s i l ve r   ?e r   t on .  

, 
3. Torpedo and Itemphis 

mine a.reas: 300,000 tons  of 1 percent  copper. 

.. > I  
. .  

4 . .  Ruby mine: Possible  .reserves  of  fluorsper. >: 

)iutbre  exploration will undoubtedly add t o  t h e ,  known mineral  degosit l ist .  

White,  coarsely  crystalline  marble i n  the Ruby mine area may 5e a 

g@urLe. for   roof  and yard  gravels.  The Drippj.ng +rings  area  could  provide 

m .. estimated.25,300,000  cubic  yhrds of high  quality  unconsolidated.  coarse 

bravel,  cobbles, and sand. The Bureau of Land  Management i s  current ly  

zhvestigating  possible  geothermal  ecergy  sources  in  the  area.  

I ,  . ,  

,> 
>.. . .. 
. .  ;... . ,. 
g 
5 .  .>. '.. 

v :  ... 

- 
F: .. Env@-onmental groups are  reqxescing  withdrawal of the.Organ 

. .  
iht intains   for   recreat ional   use ,  and t h a t  could  happen i n  . s p i t e  of t h e  fact 

that preliioinary  environmental  impact  +tudi.es show t h a t  prospec!:j.ug, 

exploration, and  development in .   the  area wouLd not   se r iousPf .a f fec t   the  F 

;% ,. 1 

benvironruent. 
, .  .. 

.. coxcLusIoNs 
. .  

Paleozoic  sedimer,tary  rocks and Cenozoic  igneous  rocks lnake  up 

mst of the  Organ Mountxix.  Most fau i tz   tn   the   a rea   a re   h igh .angle  and 

'normal  and axe  re la ted to the Organ >fountain  Caldera,  intrusion  of  the ' 

.~ 

i 



i 
, . y  

Eoth  pyrometasomatic rum3 late  stage  hydrothermal (mesothermal) 
,,.. I 
:;; 
:re deposits  occur i n  the  study  area and consis t  of galena,   argentiferous 

;a ia la ,   sphaler i te ,   chalcopyri te ,  and f h o r s p a r .  Hypogene and supergene 

$ n w a l s  have.  been  economically  lmportant i n   p a s t  mining  operations. 
g!r', 

&era1 . .  deposits  occur in f i ssure   ve ins ,   b recc ia  zones, skarn zones, and 
!,$I '> : 
eplacement bsdies.   Xajor  factors  inlfluencing  the  locelization of t h e  

eposits  Eppears  to  have  been  host  rock  composition,  type and  degree: of 

. .  !. '5 "~ 

b 
I -  . 

~, . 

. .  . ,~ 

+<' ,.. . . .  

irevious metamorphism and  metasomatism, l o c a l  changes i n   s t r i k e  and 'dip 

rf f a u l t s ,  and the  ,amount  of open. space i n   f a u l t s ,   f r a c t u r e s ,  and breccias.  ' 

T::::;. _. . , . , , .. . . . .. 
. ,  

, .  . 

& 1,. . ,~ 

metasomatism,  and a l te ra t ion   types  Cnclude  marbleization, 

g a r n e t i z a t i o n ,   s e r i c i t i z a t i o n ,   s i l i c i f i c a t i o n ,   a r g i l l i z a t i o n ,  - .  
,:I. 

Wnd kao l in i t i za t ion ,  

.' Exploretion  in  the  Crgan, Rck3 mine, and ?forioc mine areas  may 

! x  future  cormercial   deposits of ore  minerals.  Present activity- . _ .  

area  consis ts .  of 1irnite.d exp lo ra t ion ,   p r imr i ly   fo r   f l uo r spc r  and 

'y copper. 

,. . . .  / .  
. .  . .  . .  

. .  

. .  

. .  

. .  

, .  

. . .  
.. . 

i 

. .  . .  

. .  . .  
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. .  
MICROSCOI'IP, IESC.SCRIPTIQ>lS OF 

XNEOUS RGCICKS 

10a .. 

Center of sec t ion  3i;T. 22. S.,  R. 4 E. ,  ba tho l i th  near the 
Modoc mine, 30 f e e t  (9 m) from igneous  contact; Organ 
Xxmtain  Bathol i th  (Tqm). 

Quartz  monzonite ' " ,  

Holocrystalline,  medium-g~aiced (1 - 5 m),  equigrandar .  

. .  .. . .  

. _  

Anhedral  crystals; maximcm s i z e  5 nun, average 
s i z e  2 mm; pe r th i t e s  cormon; moderate t o  intense 
a l t e r a t i o n   t o   c a l c i t e  and kaolinite,  X-feldspar 
a l t e r a t i o n  i s  gensral.ly more intense  than 
plagioclase  a l terat ion.  

-3sually as anhedral   per thi tes   in   . th2 1:-feldspar, 
occurs as cores,   veins and irregular  patches;. 
average  size of cores 1 mm, veins arid patches 
0.2mm; moderate a l t e r a t i o n  tc  keo l in i t e ,   s e r i c i t e ,  
ar,d ca l c i t e .  

Anhedral  grains;  occurs  as,  blebs and svzll grains;  
maximum s i z e  2 mn, average s i z e  l mm. 

, L ' . '  

- 

3ch.edral crystals ;   average  s ize  1 m . x  0.3 m; , 
weak a l t e r a t i o n  t o  magnetite,   chlorite,  and 
ca l c i t e .  

Anhedral  fragments  associated  with  rcagnetite; 

magnetite and iron  oxides.  
average  size 0.5 a; moderate a l t e r a t i o n   t o  

Froin a l t e r a t i o n  .of fe ldspsrs  and some from 
a l t e r a t i o n  of  mafic  minerals. 

From a l t e r a t i o n  of mafic  minerals,  minor amount 
may be  primary. 
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Kaoiinite:   Fro=  alterntion of feidsp:x-s. 

. Ser i c i t e :  Prop  a l t e r a t i o n  of f e l d s p r s .  

From a l t e r a t i o n  of mafic  minerals. 

. ... 

.Southeast 1 / 4  of sect ion 11, T. 22 S., ,X. 3 - E . ,  : , 

approximately 900 f e e t  (274 m) eas t  of t h e  Stevenson- 
Bennett  mine, 10 f e e t  (3  m) from  the  granite (Tg) contact;  ' 

Organ Kountain Batholith (Tqm). 

Quartz  monzonite 
. . .  . .  

" 

Toxture:  IIolocrystalline, mediua- to  coarse-grained ( I  - 9 nun), 
inequigranular. 

K-feldspar: 
. (46%) 

. .  . .  

Oligoclase: 

:, ., 
(33%) 

Anhezral t c  subhedra.1  phenocrysts ; ma:i i ;nm s i z e  
9 m, average  size 1.5 nm; pe r th i t e s  comaon; two 
dis t inct   generat ions of K-feldspar are p resmt ;  
C S U U I O ~ , ; J  intergroml  with  quarrz;   mderate 
a l t e r a t ion   t o   kao l ' i n i t e ,   s e r i c i t e ,  and cajrcite. 

Anhedral  phenocrysts 3nd cores of l a rger   g ra ins ;  
a l b i t e  a d  carlsbad  twins  are commn; some 
crystals  are  mantled by Ferthite;   zcaing  presknt 
i n  so;ne c q s t a l s ;   s i z e   r a n g e s  from 0.2 nm t o  

a l t e r a t i o n   t o   k a o l i n i t e  and s e r i c i t e .  
1.5 m ~ ,  average  size 1 mn; moderate to   i n t ense  

h h e d r a i   g r a i n s ,  many are intergrown  -6th 
feldspars;   average  size 0.3 mm. . i 

h h e d r a l ;   i a t e r s t i t i a l   c r y s t a l s   . a s s o c i a t e d   w i t h  
quartz;  average s i z e  0.2 m. 

h h e d r a l   c e s t a l s ;  average  size 0.2 m; moderate 
a l t e r a t i o n  t o  ch lo r i t e  and magne.tite. 

Anhedrai  grains;  average s ize  0.1 m. 



Alteration  Produccs: 

Kaolinite:  
( 1%) 

Ser i c i t e :  
(Tr) 

Chlor i te  : 
(Tr) 

Magnetite: 
[Tr) 

Calcite:  
' (Tr): 

Iron oxides: 

\ 

Sl ide  No. . 136 . _  

From a l t e r a t i o n  c f  feldspars.  
. .  

From a l te ra t ion   oFplagioc lase .  

From a l t e r a t i o n  of b io t i t e . , . .  

From a l t e r a t i o n  of b i o t i t e .  

From a l t e r a f i o n  of feldspars.  

From a l t e r a t i o n  of magnetite and b i o t i t e .  

Locat ion : Southeast 114 of sec t ion  24, T. 22 S., X. 3 I?.., b'ztholith 
in   the  naylor   Pass   area;  Orgau  Mour,?ain  13athho.Lith (l'q?~). 

t 
Same : . . Quart,: &nzoIlite 

Texture:  Holocrystalline, medium-grained (I - 5 mm) , equigramlar .  

Major  Constituents: . .  

K-feldspar: 
(38%) 

Quartz: 
(35%) 

E n o r  Constituents: 

Anhedral  grains; r r a x i n u m  s i z e  6 i.m, average  size 
2 rrm; per th i t e s  comron; modarate a l t e r a t i o n   t o  
kao l in i t e ,  K-feldspar more a l te red   . than  
plagioclase  in  general .  

Anl;edral pe r th i t e s  in the  K-feldspars,  occurs  as 
cores, veins ar,d irregular  pitches;   cores  average 
s i z e  1 ma, patches and veins  a-rerage  size 0.1 mu ,' 
x 0.3 mm; moderaze a l t e r a t i o n   t o   k a o l i n i t e ,  
s e r j c i t e ,  and ce l c i t e .  

Anhedral  grains,  occur as blebs and srcali g r a i m ;  
mzximi!m s i z e  2 mm, average s i ze  1 m. 

. .  

Biot i te :  Ax?:;;?;:al fragments, good cleavage;  average  size 
(0.5%) 0.: :m;  moderate a l te ra t ion   to   magnet i te  and 

irm oxides. 
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+. Kaolinite:  Prom aicerazion of fe ldspars ,  K-.Ee'Ldspar most 
. 1 .  (3%) extensively. 
j :  

81 

From a l t e r a t i o n  of b i o t i t e ,  some  may be primar-y. 

n .  E.,:. Ser i c i t e :  From a l t e ra t ion  of plagioclase.  .. ' . 

' . ' (Tr) 
6' 
i:. Calcite:  
f. i 
I .  , 
,:.. 

(Tr) 

. . .  

!.Slide No. . 10 

Frm  a l t e r ez ion  of feldspars.  . .  
.% .. . . , 

6' 
i:. Calc i te :   Frm  a l te rez ion  of feldspars.  
I .  , (Tr) 

. .  
.% .. . . , 

f. i 

,:.. 
. . .  . . .  : *  

: .Slide No. . 10 

t:: 
Location:  Southeast 114 of sectim 1, T.. 22 S., R. 3 E.,  wirhln 

B Dunham's Phase 3 boundzries; Organ Xouncain Batholith.  
\ 

;',. Name: .- Bio t i t e   qua r t z  .m@nzonite 

Texture:   'Rolocrystall ine,  Ir.ediE-grained (1 - 5 mn) , equigranular. 
.. . - 

Anhedral i o  subhedral  laths,  maay me zoned; 
aaxiaxx  lezsih of 7 mm, average  size 1 mn x .  
2.5 n m ;  aP,,<.te and caxlsbad  twins are cormm; 

p lag io t lase  cons t i tu tes  66% of t he   t o t a l   f e ldspa r .  
a l t e r a t i o n  % s r i e s  from moderate to   i n t ense ;  

Quartz:  
( 2 8 3  

K-fefdsDar: 
g.. (18%). 

Anhedral  grains;  occurs 8 s  blebs aL1d small 
c r y s t a l s  iz the  matrix; maximum.size .2 mm x 
1.5 'im, averege s ize  1 mm x 1.5'mm.. 

Anhedral  grains;  size  ranges  from 1 mm t o  2 IEJ, 

average s i z e  1.5 mr.; moierate   a l terat ion t o  
kao l in i t e  i:d ca l c i t e .  

i 

h h e d r s l  tc  subhedral   crystals ;   average  s ize  ]. mm; 
re la t ive ly   me l t e red .  

. .  

. .  

.l. 

hhedra l   g rz ins ;  maximam s i zk  1.5 mm x 0.2 m; 
average  size 1 mm x 0.2 nun; inten.se   a i terat ion to 
magcetite, epidote,  and iron  oxides. 
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Alterat ion Products: 

Kaolinite:  
(2x1 

Magnetite: 
( 1%) 

Calci te :  
!Ts) 

(Tr) 
Iron oxides:. 

From . a l t e r a t ion  of feldspars.  

From a l t e r a t i o n  of. b i o t i t e ,  some may be  primary. 

From a l tepa t fon  of  plagioclase. 

From a l t e r a t i o n  of b i o t i t e .  

S l ide  NO. 16 

Location:  Southeast I f &  of sec t ion  26, T. 22 S., R. 3 Z . ,  
approximately 3.,200 f e e t  (366 n) south  of Nine House , STring;  Orejon  Aadesite (To). 

Name: Porphyrit ic  hornblende  andesite 

Texture : Bolocrystal l ine,   porphyri t ic ;  flow s t r u c t u r e  in t he  
groundmass. 

Groundmass: Constitutes  about 52% of the whole rock;  average size is 

minor  amounts of R-feldspar 2nd quartz;  alteraticn oE the 
less than  0.65 mm; cons:sts most ly  05 plagioclase w i t h  very 

matrix is moderate to   very  intense. 

Major Constitxents: 

. Andesina:  Suhhedral to  euhedral  phenocrysts; sizes range 

' An30 
from 0.8 mm t o  2.1 mm, average  sfze 0.4 ?MI x 
1.2 m~; i n t ense   a l t e r a t ion  ;o k a o l i n i t e ,   s e r i c i t e ,  
and c a l c i t e ;  normal and osci l la tory  zoaing  in  
many crystals  along  with  carlshad and a l b i t e  
twins; many of the  crystals  are  broken,  probably 

plagioclase  with minor  amounts of K.-feldspar 
due t o  flowage; most of the groundmass is 

2x3 qua?tz,  l a rge  amounts of a l te red   mater ia l   a re  
a i so   i n   t he  groundmass. 

(7121 

Hornblende:  Subhedral  crysta1.s  bot?l as phenocrysts &d 
(20%; . ' groundmass; s izes   range from 0.1 m t o  1.5 mm, 

average  size 0.8 mn; nost  crystals  are  completely 
a l te red   to   ca lc i te ,   magnet i te ,  and ch lo r i t e ;  so1p.e 

,, . .. 
. I  
~8 

. .  of t h i s   ma te r i a l  may be h ighly   a l te red   b io t i te .  
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Minor Constituents: 

K-feldspar: 
(2Z) 

Sphene? : 
(E) 

Quartz: 
(1%) 

Alteration  Products:  

' Kaolinite:  
(2%) 

Calci te :  
(2%) 

Sericixe:  
(Tr) .. 

Chlor i te :~  
(Ti) 

.I.lagnetite: 
(Tr)  

Epidote: 
(Tr) 

Subhedral  crystals,   both  in tile grcundmass  and 
as  phezocrysts; s l z e s  range froa :.ass than 0.1 m 
t o  1 !MI, average  .size 0.3 FDA; moderate to   i n t ense  

. a l t e r a t i n n   t o   c a l c i t e ,  knolir,:te, and seri.cite. 

Subhedral  crystals;   average.size 0.2 mm. 

Anhedral c rys t a l s   u sua l ly   i n   t he  groundpass; 
average  size 0;3 nun. .. 

From al terat ion.   of   fe ldspars .  . ' 
. .  

' '  . 

From S l t e ra t ion  of fe ldspars  and mafic. .&nerals. 

From a l t e r a t i o n  of fe ldspars .  

. From a l t e r a t i o n  of mafic  mlnerals. . 
I 

. ^. 
Prom a l te ra t ion   c f  .nlafic  minerals. 

From a l t e r a t i o n  of plagioclase.  

S L i d e  No. 

Location: 

Wame: 

Texture: ; 

Groundmass : 

ae 

Eastern 112 of sect ion 1, T. 23 S.., X. 3 E. ,  intruded  aiong 
the Nodoc fault  approximately 2,500 f e e t  .(762 m) south of 
thz Nodoc mine; Quartz l a t i t e .  porphyry  dike . ( T d s ) .  

Quartz la t i te  porphyry 

Holocrystall ine,   porphyrit ic.  . .  

Constitutes 50% of the  rjhole rock; average graia s i z e  is 

K-feldspar  with minor  amounts of quartz and b i o t i t e ;  
less than 0.1 mn; consists  mostly of plagfockase and 

al teracion  in   the  matr ix  is moderate t o  intense.  

. .  

. .  
. .  

.. . .  
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Xa.jor Cmst i tuents :  

Andesine: 

An40 
. . . (50%) 

K-feldspar: 
' (29%) 

Quartz : 
(12X) 

Minor Cons t icuents  : 

Biot i te :  : 

\ 

( 3%) 

Zircon: 
' ( 0 .5%)  

Altera t ion   hoducts :  

Magnetite: 
( X )  

. . . Kaollnite:  
(I%) 

Ser i c i t e :  _. 
(Tr) ' 

Calci te :  
(Tr) 

Chlor i te :  
( W  

Subhcdral  to  euhedral  phenocrpsts  constitute 4.5% 
or' the   ent i re   rock,   s izes-range from .: mm t o  4 mx, 
zverage  size 2 mm, gGod carishzd and a l b i t e  twins 

' larger   crystals ;   anl tedrai   crystals  of plagioclase 
in only a few c r y s t a l s ,   f e i n t   r e l i c  zoning in 

moderate t o ,   i n t e n s e   a l t e r a t i o n   t o   k a o l i n i t e ,  
groundmass cons t i tu te  5% of the   en t i re   rock;  

s e r i c i t e ,  and ca l c i t e .  

Anhedral c rys t z l s ,  congined to   t he  groundmass; 

kaol in i te .  
zverage s i z e  0.2 m:n; i n t ense   a l t e r a t ion   t o  

Anhedral crystals  confined  to  the groundmass; 
average s i z e  0.2 b; s l igh t   cor ros ion  cf t he  
c r y s t a l  edges. 

Anhedral  phenocrysts;  ave,rage s i z e  l .5  mm x 
0.5 nun; moderate to in tense   a l te ra t ior ,   to  
-magnetite,   chlorite,  end miscelleneous  iron 
oxi.des. 

Enhedral  prismatic  crystals;   .average  size G.3 m: 
. .  

From aLteration of b io t i te ;   f ine ly   d i sseminated  
c rys t a l s   i n   t he  groundmass may be  primary. 

From a l t e r a t i o n  of fe ldspars .  

From al terat ion  cf   p lagioclase.  

From a l t e r a t i o n  or' fe ldspars .  

From a l t e r a t i o n  of b i o t i t e .  

. ,  

Sl ide  KO. 37 

Location: Southeastern 114 
thick  dike  that  
dike (Tds) . crosscuts T a  and Ph; Quartz l a t i t e  

of sec t ion  25, T. 22 S . ,  R. 3 E. ,  1: foot 
porphyry 



' .  Major Consti tumts:  

<: 
Bio t i t e :  : 

8. ~ Alteration  Products: 
li- 

Anhedral  phenocrysts; maxiwum s i z e  3 m ~ ,  average 
s i z e  2 mm x I mn; very   in tense ly   a l te red   to  
c a l c i t e ,   s e r i c i t e ,  and kaol in i te ;  no conposition 

percentage  as groundmass w y s t a l s .  
could  be determined, mrnor zoning  present; small 

Anhedral crystals,   confined  to  the  groundaass;  
moderate a l t e r a t ion   t o   kao l in i t e .  

Anhedral c rys ta l s ,   conf ined   to   the  grolmdmass ;. 
average  size 0.2 nm; d i s t i n c t   l a c k  of a l t e r e t ion .  

. .  

Hol.ocrystalline,  porphyritic,.  equigranul.ar  phznocrysts. , 

Subhedral  phenocrysts and .as mir,or amo;nts in the  
groundmass; ,lnaximum s i z e  2 mm, average s ize  X .5 mm; 

'many crystals   are   intensely  a l tered  to   magnet i te ,  
ch lo r i t e ,  and miscellaneous  ircn  oxides; 
skeletons of magnetite  are common. 

Euhedral. pr ismatic   crystals ;   average.s ize  9.2 m. 

From a l t e r a t i o n  of b i o t i t e ;  minwr amounts may b e  
primary. 

From a l t e r a t i o n  of feldspars.  
. .  

From a l t e r a t i o n  of plagioclase. 1, 

From a l t e r a t i o n  of feidspars.  

From a l t e r a t i o n  o f  b i o t i t e .  

From a l t e r a t i o n  of b i o t i t e  and magnetitz. 



Sl ide  No. 53 
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Location:  Southenstesn I / &  of  sect:Lm 2 6 ,  'C. 22 S., R. 3 E . ,  two foot  

Porphyri t ic  q u a r t z   l a t i t e  s i l l  (Tds). 
thick s i l l  i n   t h e  Hueco Formation :<est of the Modoc mine; 

Name : 'Porphyr i t ic   quar tz   l a t i t e  

Texture: Holocrystalline,  porphyritic,  equigranular  phenocrysts. 

Groundmass: Consti tutes 62% of the whole  rock;  average. g ra in   s ize  is ' 

0.05 mm; cons is t s  of K-feldspar and plagioclase  with minor 
amounts of   quar tz ,   Egnet i te ,  an unidentified  mafic  mineral, ' .  

and miscel-laneous  iron  oxides; weak a l t e r a t ion  of feldspars 
to knolini te .  . .  

Kajor  Constituents: 

Albite:  

lln6 
(57%) 

- 

K-feldspar: 
(28%). 

Quartz: ' 

(10%) 

Ninor  Constituents: 

Alteration  Products:  

Calcite: . 
( i Z )  , .  

Kaolinite:  
(Tr) 

S e i i c i t e :  
(Tr) 

Subhedral  phenocryscs; s i z e s  range front 0.5 mn 
t o  2 mm, average  size 1 mm x 0.5 mi: e l b i t e  and 
carlsbad  twinning  are conmon; anhedral  crystals 
cons t i tu te  55% of the groundmass; weak t o  
moderate a l t e r a t i o n   t o   c a l c i t e ,   s e r i c i t e ,  and 

' kaol ini te .  

Anhedral crystals ,   confined io ths  groundmass; 
average  size 0.g5 mm; c rys t a i s  have a feathery 
cppearance;  nmderate  al teration  to  kaolin.i te 
and ca lc i te .  

Anhedral,  very  corruded.gralns; '   average  size 
0.5 mm; &nor amounts i n  groundmass. 

Extremely a l t e r ed  and corroded  phenocrysts of a 
mafic  miileral  that. i s  probably  e i ther  amphibole 
o r   b i o t i t e ;  maxirrum s i z e  1 nun, average size 
0.1 mn x 0.3 m ~ ;  a l te red   to   magnet i te ,   ch lor i te ,  
c a l c i t e ,  a d  i r o n  oxides. . .  

From alteration of ' fe i rhpars  . aad  mafic mineral ,  
very  fine-gsained. 

Froni a l t e r a t i o n  of feldspars.  

Brom a l t e ra t ion  of plagioclase. 
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Chlorite:  From a l t f r a t i c n  of mafic  xineral .  
(T r) 

. .  

Magnetite: Yroz a l t e r a t i o n  of n s f i c  mixral .  
Or) 

Iron  oxides:  From a l t e r a t i o n  of  magnetit.,? and mafic  mineral. 
(W . .  

. .  

:'. Sl ide  No. 129 
. .  

Location:  Kortheast  1/4.of  section 36., T. 22 S., R. 3 E., 
, ' approximately 500 f e e t  (152 m) 'north of the Xodoc 

fault ;   Andesite  dike ( T a ) .  .. 
Neme : Porphyri t ic   andesi te  

. . Texture: . . Holocrystall ine:   porphyrit ic.  

Groundmass.: Constitutes  about 75% of the whole rock;  average  grain s i z e  
\ 

is less than. 0 . 1  nun; consists  mostly  of  plagiocl.ase  with 
minor port ions of  K-feldspar,  quartz, 2nd magnetite; altera- . 
t ion  i n  the  matrix i s  moderate t o  intense.  

, Kajor  Constituents: 

Andesine : 
. .  kn49 

(80%) 

.. .. 
Minor Constituents: 

K-feldspar: 
(8%) ' 

L. 

I 

. .  

Anhedral to  subhedral  phenocrysts  consti tute 
10X of  the  entire  rock, size rangas  from 0.1 mm 
t o  1.5 mm, a few good a l b i t e  and carlsbad t w i n s ,  
minor zoning in l a r g e r  crystals ;   anhedrai  t o  
subhedral   crystals   const i tute  most  of t h e  
groQndmass  and a re  70% of t h e  en t i re   rock ,  
average  size 0.1 mm, intermixed  with  I<-feldspar; 
moderate a l t e r a t ion .  

Subhedral  crystals,   confined  to  the groundmass; 
average  size 0.1 nm; many a re   i nc lus ions   i n  

- c rys t a l s  of .plagioclase groundmass;  moderate t o  
i n t e n s e   a l t e r a t i o n   t o   c a l c i t e ,   k a o l i n i t e ,  and 
s e r i c i t e ,   b u t  less iatense  than  .plagioclase 
a l t e r a t ion .  

.P-nhedral g r a i m  and c lus t e r s  of grains  confined 
m o s t l y  t o   t h e  groundmass; average  size 0.1 nm. 

Traces of completely  altered  mafic  mineral.^, 
(probably b i o t i t e  or horcblende) , magnetite 
grains  form skeleton  out l ines  of o r i g i n a l  
crystals;   average s ize  0.5 IT!,  sizs   ranges from 
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. .  
2 mm t o  0.2 xm; chlor i te ,   mqyet i te ,   i ron   ox ides ,  
and. Ir.in3r amcu:~ts of epidote   are   the common 
a l te r -o t im prcducts. 

Alteration  Troducts:  

Magnetite: 
(3%)  

Chlortte:  
(1%) 

Iron oxides : 
(0.5%) 

Calc i te :  
(0.5%) 

Kaol ini te :  
(Tr> 

. .  
From a l t e ra t ion  of  mafic  minerals, a few grains  . ' 

are  probzbly  primary;  average s i z e  0.1 mn; forms 
good ske le t a l   s t ruc tu re  around or iginal   mafic  
c rys ta l s .  

From a l t e r a t i o n  of mafic  minerals. 
, .  

Frorn a l t e r a t i o n  of  magnetite and mafic  minerals. 

From a l t e r a t i o n  of fe ldspars  and mafic  minerals; 
very f iae-graine8. , .  

From alzerat ion of fekdspars. 

Froin a l t e r a t i o n  of feldspars.  

From a l t e r a t i o n  of plagioclase. 
. .  . . ~ . ". .~ . .. - . .  . 

. .  

Sl ide  No. ' E  

Location:  Northwest ,114 of section  25, T. 22 S . ,  X. 3 E., 

.Jadesite d ike .  (Ta) , 30 f e e t  (9 m) from  ,igneous-sedimentary 
approximately 1,000 f e e t  (305 m) e a s t  of the Ruby mine; 

contact.  

Xame : Hornbl.en&e andesire  porphyry 

Texture: l lolocrystal l ine,   pcrphyri t ic .  

Groundmass: Consti tutes 35% of the rrhole  rock;  average  grain s i z e  is  
less thaG '0.1 mm; c o n s i s t s  most1.y of,   plagioclase  with minor 
amounts of K-feldszar and quartz,  and much smaller  portions 

moderate to intense.  
. of hornble3de &nd p y r i t s ;   a l t e r a t i o n  of the matrix is 

Major Constituents: 

hndesine:  hnhedral  to  subhedral  phenocrysts  constitilte 

hn36 
38%: of the  ent i re   rock,   s ize   ranges from 0.2 a m  
to 2 m, average  .size 1 ax! x 0.5 mi!, we& Zoning (75%) 



Hornblende: 
. ( 10%) 

Hinor  Constituents: 

Quartz: 

. .  

(6%) 

. K-feldspar: 
(1%; ' ' 

\ . .. 

Pyr i t e :  
(0.2Z) 

A1teration.Products: 

Xpidotc: 
(7%) 

Chlorite:  
(173 

Xagnetite: 
(0.5%) 

Calcite: 
' . (Tr) 

Se r i c i t e :  
(Tr) . . 

.Kaolinite:  
('W . 

(Tr) 
I ron  oxirle: 

.;. 
8": 30 

in sone phenocrysts, a few minor a lb i te ,   ca r l sbad ,  
2nd per ic l ine  twins ; anl;edrsJ. to  sxbhedral 
crystals  consti tute  approximately 95X of t!le 
groucdmass and a re  37% of the   en t i re   rock ,  
average  s ize   less   than  0 .1  nm, intermixed  with 
sEa l l  amounts 'of K-feldspar and quartz;  moderate 
a l t e r a t ion .  

Subhedral  phenocrysts;  sizes  range  from 0.5 nm 
t o  2.5 nn, average 1 nun x 0.5 nun; intense  a l tera-  
t i o n   t o   c h l o r i t e  and magnetite;  magnetite forms 
a few s k d e t o n s  on crystals. 

Anhedral to  subhedral  grains  both  as  phenocrysts 
and  groundmass; average  size 0.3 mm. 

Subhedral  crystals,  confined  to  the  groundnass; 
average.s ize   0 .1  a m ;  many a r e   i n c l u s i o n s   i n  

a l t e r a t i o a   t o   c a l c i t e ,   k a o l i n i t e ,  and s e r i c i t e .  
c rys t a l s  of plagioclase groundmass;  moderate 

Subhedral  crystals  disseminated  throughout  the 
groundmass; average s i z e  0.2 mm. 

. 
. .  

Scbhedral   to   znhedral   crystals .~from  al terat ion 
of plagioclase  mainly; good cores of epidote 
occur  in  the  larger  phenocrysts  of  plagioclase;  
average  size 1 mm x 0.5 nun. 
From a l t e r a t i o n  of '1101:nblende. 

From a l t e r a t i o n  of hornblende, some is primary. 

Fron a l t e r a t i o n  of fe ldspars  and hornblende. 

From a l t e r a t i o n  of feldspars.  

From a l t e r a t i o n  of feldspars.  , .  

From a l t e r a t i o n  of magnetite and hornblende. 
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