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ABSTRACT

The Organ Mountains are in mid-eastern Dona Ana Couaty, New Mexico,
thirteen miles (20 km) east of Las Cruces, New Mexico. The northern half

‘of the mountains is composed of gravels and alluvium of Tértisry and
+

. F ’ -
Quaternary age;” volcanic and intrusive ignmous rocks of Tertiary age, and
- Faleozoic sedimentary rocks. Quartz monzenite of the Urgan Hountain

Batholith is the dominant rock type exposzd. The southern half of the
Organ Mountains is a caldera of Tertiary agze. Flows, tuffs, and lahars
of Orejon Andesite, Cueva Rhyolite, and Sciedad Rhvolite occur in the

caidera and dip toward the center of the structure. Three seriocds of
P P

" Jfaulting are réco nized in the study area: caldera related faulis
: & >

'batholltx intrusion related Aaults, aad faults of the Terpade-Bennett

-~ -

'"fault zone (Basin and Range).

2 . \“ ‘.
Two stages of hydrothermai activity, related to the Jrgan Mountain

o ?athollrn, mlnerallzﬂd the Paleczoic sedimentary rocks and the ba tnollth.

fu

. The first stage produced pyrometasomatic deposits direcily related to |

intrusion'of the batholith (hypothermal}., The second stage consi.ted of
late staae hydrothermal deposition and replacemsnt (mesothermal). Ore

mnerals d;poasted 1nclude chale ropyrite, geiena, argentiferous galeua,

v

sphalerite, and fluorspar. The deposits occur in fissure veins, breccia
-zones, skarn zones, and raplucemeﬂb bodles.

Present activity in the area censists of limited explorat 01,

primerily for fluor"pdr and ncrphy“y coppar. Additicnal exploration

probably will discover other commercial deposits of minerals in the area.
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INTRODUDCTION

LOCATION

’

The Organ Mountains are in mid—eastern Dona Ana County, New

’

1 xid}, 13 miles (21 km) east of Las Cruces, New Mex1co (Fig. 1}. The
area may be reached by traveling east on L. 5. ngnway :0 to the town of
Qrgan, Ne& Mexico, which is located in the northern portlon of the study
.. area. - An dmproved dirt road parallels the entire western edga of the
| The study area includes all or part of secticns 34, 35, 36,
g, 21 8., R. 3 E., sections 1, 2, 3, 10, i1, 12, 13, 14, 15, 22, 23,24, 25,
26, 27, 2, 35, 36, . 22 ., R. 3 E.» sa;:tions‘l,é, 3, 10, 11, 12, ’
T. 23 S R. 3 E., section 31, T. 22 8., R. 4 E., and sections 6 and 7,
T, 23 S., R. &4 E., New Mexico Pr1nc1p1e Meridian, 0rga1 Qu;dranglgi 7.5
minute series, and Organ Peak Quadrangle, 7,5 mlnuue series. »1he.stuuy
-Larea.encompgsses about 26 square miles (67 sq km)
Most' of the.land is Publlc Domain controlled by the Bureau of
Land Management and leased to ranchers for graziﬁg.‘ Abouf 6 square:miles
"(16 sq,km)"of.the stuéy\areé'is covered by‘&éeded ?foperty,'patanted

claims, state-land, and military reservatiom.
1 PREVIOUS WORK

The first geological paper con the Organ Mountains was published

bv Thomas Antisell in 1855. His report supmmarized the Parker Fxpadition
- p -



i
oz
F
Jorngda § San T;;" . -
’ B § Tulorosa
del % Andras 5 |
: E G Basin
2. o
Muerto ?3; Mts. g""" '
= =
Organ ¢ ‘*\\ﬂ 82 WSS
& {2
AREA |2 |2 I
% 3. |, ]
. . di ¥4 v‘bmf%
- JLAS CRUCES "':'4_ Grgan §
. 3, S -
i = 2
3 = - =
s s Mts. =
“ripW %, b=
iy L Tortugas _;f 1 ?:
DONA ANA - M. g . 5 | Z
o Masitio : }%% g" Q
COUNTY _ Prn, 3
‘Basin ) i Bi ¢ -
_ égw%; tshop ap o
) " Mesquite © : Hitls E
. l * e
| o
o T 4y
T B 7
. 1 3 3
E.% - -
. | Ve |
' %, :
o L i Y,
. * '))
1 new mexico | \ T % LI
! 1 Anthony £ %
; i t %
‘ | ‘ £ Eraaktin
g FEaTRH ‘
s E ORGAN MOWNTAINS 3 3 .o
1 —— 2 S
[ TEXAS ZMis. S
L] J‘\ EXAS - i 2 TEXAS
< - FANpA ,'5 ,-‘.'-:
R SRR i E =
X ', R 3
NEW. J]EX! O 3 5.
- T T T M'EATca""“ ~ N
0 5 - 10 15 M
0 5 10 15 20 25 KM
Figure I: Index Map showing location of study

CIY

ared.



i
el

. T e e e R T g T X

P

(left side) to Bayloxr Pas
. . the east,

Plate IVb., Study area, southern half, showing Baylor Pass (left side)
to Fillmore Canyon (right side). View looking te the east.
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- which was searching for 2 P;cifia railroad voutae. In 1904, F. A, Jones
p;blished.the first detailed Qescription of the Organ Mining Distriﬁt, and
in 1906 W. Lindgren and others published a brief description of the geology
and ore deéosits of the Organ Mpuntains. ‘

_ Numerous short articles have been writtem on the general geology,
; . : ;
4 y - .

_stratiéraphy, minerology,‘aﬁd mines in the Organ Mining District, but the
only major work wésvpubliShed by K. €. Dunham in 1935. Dunham;§ péper
covers the,;eology and mineral deposits of the Organ Mountéiné and Dona
Ana County and contains several large scale maps of the geolegy and mines
‘for‘éelected small areas.

Dr. William Seager of Hew Mexico State University is presently

mappihg'the Organ and Organ Peak Quadrangles for the New Mexico Bureau of

Mines and Mineral Resources.
PHYSTOGRAPHY

ihe Sén Andres, Organ, and Franklin Mountains fcrm a long north-
trending mountain chain aiong the eastern edge of the Rio Grande basin.
East of the Organ Mouantains is the fularosa Basin and west of the meuntains
“are the Jornada del Muerto plains and the Mesilla Valiey. The area is
located in the southern part of'the Bgsin apd Rénge physiograpiic province
known-aé tha Mexiéan Highlénd Section (Fennmeman, 1931). Maximum elévafigné
in the district are in ex;ess'of 8,900 fee;.(2,713_m}, with a surface
relief of moré than 4,000 feet (1,219?m}. The ﬁerrain is very fugged and
lbrushy.

The Rio Grande 1s the only through—fldwing river in the county.
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A1l streams drainisg the westera Organ Mountains are intermic:

K .- . . , . . . T :
tributary to the Rio Grande. The mountaing are dissected by'west—tﬁgﬁamub
ey,

S
S
f:?%

canyons and long washes with wide sandy bottoms,

" The average annual precipitation is QHinphes (23 ém); Most rain
falls during violent thunderstorms in July, August, and Septeﬁber;land
ghere is light snowfall in the higher elevations of the mountains during
Dedembef, 3aﬁuﬁry, and Februéry. The a%erage summex temperature i3 80° ¥
(270 C) and the %véragé winter temperature is 62° 7 (170 C). Strromg west
winds, averaging 25 miles (40 km) per hour, usually occur in the spring
(King et al, 1969). ‘

Vegetation and animal 1ife are typical of this part of ths
éouthwéétefn Uﬂité& States. ﬁesﬁuite; scrubtoak, piné, juniper,'creosqte,
acacia, égave, sotel, tree yucea, ocotille, sumac, prickly peax cacfus,
cholla, barrel cactus, grama and beér gYasses are sSome of the flora in the

R - b

‘study‘area.”-camﬁon fauna include the rattlesnake, garter snake, racer,
- horned and, jack ragbit, coﬁtontail; coyote, fox, badger, sk‘nk, hat,
rﬁt, mouéé, %oéket gbéﬁer, sﬁuimrel, turtle; deer, én& numéroué-speciEs
 of birds and lizards.

B

PURPOSE AND SCOPE

The purpose of this stody was £o map and intetpret the geology

and ore deposits of the noerthwestern Orzan Mountalns, with special atten-

_tion being given to fluorspar.

Field work, done during the summers of 1974 and 1975, included

‘geologic mapping on UGS topographic base maps (scaie 1:24,000) with the



aid of aerizl photographs, construction of.a detaileé underground mine.
map (scale 1:233) and a surface plane table map (scale 1:11,010) of the
" Ruby (Hayner) mine area, and-collection of rock samples for thin section
study.

A1l vock color descriptipn5=in the text are in accordange with
thé’"GSA Rock Color Chart" (Goddard, chairman, 1948) and all igneous
rocks are élassifieé in accordance with "Classification of Rocks”

(Travis, 1935).
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GENZRAL STATEMENT

The northern half of the Organ Mountains is composed of gravels
and alluyivm of Tertiary and Quaternary age, volcanic and intrusive -
igneouS‘rocRs of Tertiary age, and Puleczoic sedimentary rocks. Quartz
aonzanitae of the Organ Mountain BatholithVié the dominant rock type
axposed. A north-trending andesite dike cuts the Paleozoic sadimeniry
“.rocks and psrallels the batholith:" Rocks flanking the western sicpes of
the range-were faulted and uplifted by the quarts monzonite intrusion.

?ha southern half.ef the Organ Mountains may te a éaldera of -
Tertiary age (Fig. 2). Flows, tuffs, and lahars of the Orejon Andesite,
Cueva Bhyolite, and Soledad Rhyolite_océuf in the caldera and éip.toward
the center of the strﬁcture. Seager (1975) believes that Bishop Cap,
‘Tortugasvﬁountain, and fha central Orgsn Mountzins wmay define theroﬁter
“edge of the‘calﬁera. Fluorspar depesits are pregent in these areas.

Laramide anﬂ Tertiary aée geslogic shtructures arve present in the
study-araa. Most faults trend north, ncéth—aast, or east-west, Economic
minevalization appears to De associatad with norgh— to north-east treading

faults,



STRATIGRAPHY

‘More than 4,170 fget (1,170 m) of sedimentary strata ave exposed
in the nbrthwéstern'Organ Mountains. - Lithologies of the Paleozoiec strata
include»limestones, dolomites, sandstones, claystone;, énd shales. Mo

I;‘ : '
Mesozoic sedimentary rocks are expoged.

Gambrién, Ordovician—~8ilurian, Devonian, and Mississippian rocks
crop out oniy in the Stevenson-Bennett nine area (Fig. 6). As each
exposure is small, alteved, and faulted, the identifiéation is based on
grgss lithologic siﬁilarities with known forméticns in the San_Aﬁdres'
Mountains, Bishop Cap Hills, and the Franklin Mountains.

' The volcanic sequence (Tertiary)'incluﬂes\mo;e than 6,000 faeﬁ
(1,829 m) of flows, tuffs, and lahars of andesitlc and rhyolitic coupssi-

tion.

The stratigraphic sequence in the Organ Mountains is shown in

' Table 1. - - - Co , :

CAMBRIAN STRATA

_Bliss Fovmation

_-:The_cldest_sedimentar& rocks exposed in.the Org%n Mountains make
wp the Biiss Pormacion. As reported by Kottlowski et al (1952), the Dliss
increaseé in thickness gouthward frcm-the nofthefn San Anérég Méﬁn£ainé-

(é feet (2-m) maximum) to the Franklin Mountains (240:feet {73 m) maximum).

If the increase in thickness is consistant, as it appears to be, the



THICKNESS ) .
SYSTEM FORMATLON FEET METERY CHARACTER OF ROCKS
Quaternary Fan deposits, major'vélley
‘@ to 0 to fill uniks, and colluvium.
Pliocene 200+ 61+ | 5ilt, sand, g“avel and
boL$deLs.
Miocene A .
Andesite dike, Organ Mea,
; Batholith, quartz latite-
] quartz feldspar po*nhy“v
0ligocane dikes and gills, grenilte
irtruzive rhyolite.
nl —
U Scledad ghyclite tuff and lava -
| o 2500+ 762+ .70 R e ¢
R Rhyolite fiows.
@
= Rhyol tuff hould
olite tuff o boulder
Cueva Rhyolite 34 2 YOI
Eocene ~ J = 930 ¢ rhyolite tuff.
Crejon . Aadesite-latite beulder
Andesite 260¢C 752 | coaglomerates and brecciess,
B I tuffacecus mudstones and
— andesite~latite #lows.
Paleocene
Love Ranch 0 to 0 to | Cobble and bouider
Cretacecus Formation 30 . 15 conglomerates.
. ~
Jurassic
Triassic
. - Limestones, sandstones,
Permian Hueco shales, and claystornes
- = [+3 L= 2 N F154
o Formation 3300 1006 | SHALEE. AAD eoayshames.
e e : underlain by red claysione.
Pennsylvanian
' ' Magsive blue linestone, &
e e Lake Valley as : 2 T
Mississippian . o 140 . 4£3 | few interbadded crinoidal
Formation N .
- . limestone units.
| . Devonian Percha Shale 1860 - 49 '] Gray to black-thin shales.
Silurian Tusselman? . Medium— to coarse~ crys-—
Montoyal 50¢ 132 | talline undifferventiared
~Qrdovician *E1 Paso? dolomite—-dolomitic 1s.
. e s an - Arkosic sa ndstont and
“Cambrian Bliss Formation 20 g |Arkesic o
. guartzite.

. {;:"

Table 1l Conpos

grapblc section,

northwraztarn

Organ Mountains.




:thicknéss of the formation in the northern Organ Mountains is approximately
150 feet (46 m). Two small oukcrops neaf the Stevenson~3ennett mine
(Fig. 6) are the only exposuves in the séudy area, and each is less than
20 feet (% m) thick. ¥aulting, minor post-Cambrian erosion, and alluvial
covering ¢f the cutcrops probably account for the small thickness ssen in
M a
the’ area. -

The Bliss Fotmation probably was depoéited on a nearly pencplained ’
Precambrian surface, however, in the Stevenson-Benuett area tha:contact-is- )
net exposed. Rock in the outcrops is pale ﬁrange (10 YR 8/2) to light
brown (5 YR,Eié) guartzite aﬁd arkosic sandstone which weathers moderate
brown (5 YR &/4&). Ciasts of subrounded, 0.5 to 3.3 mm, quartz and feidspar
are embeddad in a fine-grained quartz matrix.l,ﬁ'npr amcunté of hematite,
glauconits, calcite, and biotite are‘randomly scattered throughcﬁt the
rock. The_rocks are non—~fossiliferous.

ORDOVICIAN-SILURIAN STRATA ' . .

[ - ~ RN
- L.

A thin-sequénce of OrdoviciaQQSilur;an dolcmiti;-r;ck crops.pu£
gt the‘Stevénsoﬁ—Benne;t mingharea (Fig. 6). The total ave?ﬁge thickness
of the 0rdoviciag~$iluriap ?ormapions iﬁ the San And;e§, Organ,uénﬂ*j
Franklin Mountadin 'chains ig:in excess of 1,000 feetx(305 m), bét in the
séudf_area, ogly 400 tOISOO'feet (122‘to 152 m) is exposed. The‘outcfop

is bounded by high angle faults. The lower faulf contacﬁ is With'the-Bliés
Formation énd‘Organ H&uhtain Batﬁolith,'and the upper fault contaet is

with Percha Shale., The exact age of the dclomites is problematic because

there are no fossils preseat and both upper and lower contacts are faults,
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Members of the EL Paso and Montoya Groups (Ordeovician) and Fusselman
(Silurian) probably are ﬁresent. Identification was made on the basis of
gross lithologic similarities with formations of knowa age in the San
_Andres and Franklin Mountains. . :

The rock ranges from a medium~ to coarse-crysialline dolomite

-

£

- and’ is dark gray {HB} to light gray (N7). It weathers light gray (N7} to
brcwnish;gray (5 YR 4/1) an& has a sugary texture in many outcrops.. Its
fopographic expreséidn is usually a slope.

The sequence is exrensively mineralized; particularly in or near

?%aults and shear zones. All of tha.lead~zinc~silver ore bodies of the

:Stevenson;Bennett mine are located in Ordovician-3ilurian dolomites,

]

. DUVONTAN STRATA - C

-

-
The single exposure of Devonian strata in the stndy area is in

the Stevenson~Bennett mine area {Fig.'é). About 160 feet (49 n) of Percha
-Shale are expused, but there may be some repetiticn of beds. because of
.faulting;

-

Thé medium gra& {N5) to klack (N1} shale is Ehinly laﬁinated.-
' Individual bads'seldonAexceéd Skinches (20 em): Weathering of'tﬁé uﬁiél
p;bduces gentle, céﬁered siopés. No fossils ére pfesent.

Almost‘no mineralizatidn occurs in the Percha Shale excegtlalang
‘a few faults and fractures.  The Formation may have blocked rising
hydrothermal solutions, thus increﬁsing the amoﬁnt of mineraiization in

the underlying dolomites.

“The Devonian strata are disconfermably overlain by the Mississippian
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MISSLESIPPIAN STRATA

Lake Valley Formation

/- The Lake Valley For@aticn is revresented by 140 feet (53 m) of
thicambeddag, mediui~ to coarse-crystalline limestone. The orly outcrop
in the étgdy area, near the Stévenson-Bennett mine, forms a géntle slope
covered with collﬁviuﬁ; The limestone ranges in coior from‘dark gray {Ni) )
_to greenish-gray (5 GY 6/1)-and weathers light gray (N7).

Tossils are scarce except in a few thin-bedded ecrinoidal limestone
units. The rock is usually moderately altered and the outcrop is
pruncatéd,on one end by a silicified-limestone breccia and fault zonme. The
formétion is easily distinguished from other formations in the éréa{because

- of its alteration and lack of fossils; its exact age cannot be delermined,

-1

- " “t . . s - .= P ™~
Ydentification was based on gross lithologic similarities with Lake Valley

Formations in the Bishop Cap Hills. The Hueco Formatilon rests in fault
contact on Mississippian strata.

. PERMIAN STRATA

Huecoe Formation

The Hueco Formaﬁion consists of apprcoximately 3,300 feet- (1,006 m) .
of Interbedded linestones, silty limestones, sandstohes, shales, and
claystones. " Dunhzm (1235) mapped the Hueco outcrops as Magdalena (Penn-

sylvanian); Fottlowski (1956) assigned them to theVHuecorFormation.
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Fossils, identified by LeMone {1973), indicate thur the upper two-thirds
of the sequence is Upper Wolfcamp. ‘
In the sounthern half of the study area, the lower ome-thiwvd of

the formation is haked and altered and lacks fossils. In the northern

holf of the study area, the entire sequence is altered and contains no
] .
, \ .

Fosgils., The lower units ma& bé Pennsylvaniag? but similarities in

litholegy with other Hueco strata in Dona Ana County sugzest a Permian

aéé. fhe lower éontact of ths gectdion is with the Organ Mountain Batholith

and/or Mississippian strata (fault contact). ihe Hueco Formation is

unconformably overlain by.the Love Rauch Forma*ioy and tﬁe Orejon Aundesite.
- Limestone beds making up the greater part of the sequenca

seldém exceed‘lo feet (3 m) in thickness. The récks vary greatly in

charactar throughout the Hueco Formaticn,. ranging from coérse—hto Fine-

grainad. Colors range from-white (N9} to grayish—blge {5 PB 53/2) to

grayish-black .(N2). Chert is abundant znd occurs in nodules aq& beds.

. Fossils collected in the southwest‘llé oi section 36, T, 22 8., R. 3 E.,

include the following:

Blue-grean algae
Lophophyilid coral
Derbyia - brachiopod
Reticulariina - brachiopod
- Squamaria moorei Muir-¥ood & Cooper — gastropod
Bellerophon - gastropod ‘ ) ’
Knightites - gastroped ' ' e
Cmphalctrochus obtusispira {Shumard) - gastropod
Naticopsis ~ gastrcpod ‘ .
Meekospira -~ gastropod
Nautilcid cephalopod
Echinoid remains

Thin~tedded clavstones occur inm the upper porticn of the Hueace

Formation and may represent interiingering of the ibo Syoup. The thickness
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of the Abo sequence is usﬁally less than 4 feet (1 m) and it is composed
of vnfossil 1£eroug claystones that range in color from dark reddish-brewn
(10 R 3/4) to white (NS). Baking of some of the beds leaves the Abo as a
bleached, dense, hﬁfnfels type rock,

. Six principal mines and numerous pltu,\trenches,“and shafts are
; (
l'

locaLPd in the-Hueco Formation., Economic mineralization includes ore

s

minerals of lead, zinc, silver, copper, and fluorine,
TERTIARY SYSTEM

Love Ranch Formation

Conglomearate along the western front of“the Organ Mountains Qas'
first descrlbed by Dunham (1935) as a basal conglomerate overlying the
:Paleozoic saéimentary rocks. Rottlowski et al. (1956} described\%nd
tenatively correlated the formation with Love Ranch dep0Q1tS in the San
- Andrps Mountains. ‘ : o ) ‘

An dngulnr uncon;olmlty of approximately 20 sepaLaLes the Love
Ranch Formation rrom the underlying Hucco Formatlon. Kott10w ki EE.LE:
(1956\ con51der the deposit. to, be eur]; Tertlarj in age; Saager et al.:
C(1971) be31eve the dep031t is an orogpnic dEPG“lL that resulted from
erosion of Laramide structures. the conglemerate ranges in thickness from
¢ to 50 féet (Olto 15 m). .

The conglomnratP c0ﬁ51sLs of about 50 percent LObbl &5 -n#
bouldéfs, both angular and rounded, derived wostly from the underiying
Huece Formation. The matrix is white (N9) tolmediumtgray {N5) calcaréous

sandstone and siltstone.

.



. The Love Ranch Formation is unconfcrmably ovarlain by th

Orejon Andegite.

Orejon Andesite- ;

! The .type Jocality for the Oreijon Andesite is at the Oreion
yp Vi 3 al

uine in the wouth of Fillmors Canyon (Dunhan, 1935}. The Paln Park

, Formation in norihern Dona Ana County probably is time equivélént te the
O?Can Audenate (Suugpr, 1)75), and an andesite seqﬁence similaxr to the
{Palm Park ha en K-Ar dated at 43 n,y: ﬁkottlowski EEJQL., 1969). Both
the Love'ﬁanch Formation and -the Huéco Formation are disconformably

overiain by the Crejonm Andesite. -

.The type secticn of the Orejon Andesite consists of approzimataly

23

2,600 feet (792 m) of andesite-latite boulder conpglomerates and breccias,

tuffacecus mudstones, and andc51ta—laaite flows - hwch range in thickuess
- from a few inches up to 75 feet (23 ﬂ,. A lzhzric crigin is_suggested by

Mt

the ilthologv of neny of the depos;;s. The basél_uuit of the volcanics,

at a few outcrops, is a distinctive whiéa tuff énﬁ;&;lthoﬁgﬁ'theffprmazion
was mappe&das a QEpafate unit by Dunham (1935), I consider it to Ee'part
“of the Oregpn gequence,. Fragments of schisi, gneiss;'quartzite;lénd'graniﬁé
ére present in fhe lowe? éart of the unit.

‘The cénglomerates ard¢ breceiss contain boulders up to 6 feet (2 m)

7 diameter and ave ha*acturlqtlcally poo*ly sorted. The matrix consists

N

-

of grains of plagiceclase, quartz, vitrie ash, and rock fragments less than
1 mm in size, Thin~beddzd mudstones and filows have ahout the same cowpo-~

sition as the conglomerzte and breccia weirix, bub are well sorted. Colors

'
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Plate V. Orejon Andesite, andesite-latite boulder breccia unit.
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range from white (N9) to gfa&ish»brawn {5 ¥R 3/2} to very dark red
(5 R 2/6).
A A represenfative thiﬁ section (51lide 76) of one of the laharic
units indicates that the rock is holocrystalline, porphyritie, and
intensely altered. The essentizl minerals are andesine (Anso) aud
. '} . ! .
hornblende agd accassory miﬁerals include K~feldspar, sphens, and quartz.
Pheuognysts are subhedral to euhedral and flow banding is cemmoen. The rock
is a porphyritic hornblende gndesite.
Al;etation is intense in every sample studiedf Alteration
products idenfified include kaolinite, epidote, calcite, s;ricite, chlorite,
magnetite, and iron oxides; Kaolinite and sericite ‘are the moslt common
plagioqlaée-altefatiou products, however,near‘the Modoc.miﬁé, epidote
cores are common in lavge phenocrysts of plagioclase.
Seager gt al.(1971), in their stu&y of similar andesites in the
San Diego Mountain area; state: ) . B ; 3 ;
Thé percentage of altered fragmeuts in the

.- tuff breccia, the componly altered matrix
material, and the local matrix intrveicons into
clasts, suggests that much of thz tuff brecela
was erupted hot, plastic, and susceptible to
hot water alieration.

1 H

s

Cuava Rhyolits

The Lype 1oca1ity'fcr‘the Cuava Rhyolite is in the southwestern
.1/4 of séction.l, T. 23 5., R; 3 E., near the mouéh of Fillmore Canyon.
It is named for‘an Indian dweiiiug (ia Cuavaixat the‘base cf & weathered
out:, 250 foot (76 m) Ehick rhyolité tuff unit of the Cueva soguence.

Seager (19753) believes that the Cueva Rhyolite is the time equivalent of
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the 1o§er part of the Bell Tcp Formation (Qligocens) iﬂ tha Sierra de las
Uvas, Dona Ana Gpunty; New Mexico. Radiometric Kf5r dates of 34 m.y. an&
35 m.y. have been established for the Tuff 5 member of the Bell Top
Formation (Seagér_ggugl., 1973).

The Cueva Rhyolite disconformably overlies the Orejon Anéasite._
It is appréximately 950 feet (290 m) thick at the type lécalityg A
representative sample of the rhyolite has a cryptocrystalline groundmass
with bands of pale brown glass. The fresh, surface color is white (N9) to
lighF brownish~gray (5 YR 6/1). Near the base of fhe sequence, the
groundmass has a grayish-purpile (5 P 4/2) tint. ZLarge boulderé of rhyolits
up to 2 feet (61 em) in diameter occur in the upper part of the formation.

In thin section, the rock is hypocrystéllinegan& the essential
ginerals are K—feldsPar; plagioclase, guartz, and b%own glass. Lithic
fragments and pumice are common in some units. Alteration products
include sericite, calcite, kaolinite, and iron oxides. Durnham (1933) ;
.reported that spherulites occuﬁ in Cuéva Rh&olite southe;st of the study
grea;:i |

-The rock ranges from rhyolite tuff to boﬁlde: rhyolite tﬁff.

| Smali:qﬁaﬁtites of_one of the white rhyolite uﬁit# were Qﬁarried
for uge as building stqne; howgvér; the,degog;t"is prabablﬂ'nsi largé:
enough for a sizeaﬁie commercial opération. -

£

Soledad Rhvolite

The Soledad Rhyclite forms the surface over.most of the southern

Organ Mountains, but the major porticn of ivz outcrop is-outside the stud
» J
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" apee. The sequence has an aerial exposure of more than 35 square‘miles
(91’sq km). Dunham (1935) reported that it was composed of move than
2,500 feet (762 w) of rhyolite tuff and lava flows.: The upper part of the
Bell Top Formation (Oligocene) in the éiérié de las Uvas, Dona Ana County,
) _robably lb time equivalent to the Scledad Rhyolite (Seager, 1875).

fThe Soledad Rhyolite lies conformably on the Cueva Rhyolite, ’c:u'~
He two formatioms are ea31ly ‘distinguished because of ;olor differencess
" the Cueva Bhvollte is mostly white and the Soledad Rhyollte usually has
k purplish tint. TIndividual units in the sequence Yange from 50 feet (15 m)
,Hup‘to;possibly 500 feet (152 m) in thickness. ..

| Representative samples of the rhyolite fl&ws and tuffs range in
color from 1ight gra& (N7) to g:ayish;red purple (5 RP 4/2). The rock is
hypoarsat 1line and the groundmess is coaf ;e and has a spongy Lexture.
Common minerals present are quartsz, ¥-feldspar, biotite, and plagioclase.
Cristobalite, compressed pumice, vitric ash) and other rock fragments &re
also lpcally abundant. Alteraéion is less intease in the Soledad Rhyolité
'than in the Orején Andesite. Common feldspar alteration products are |
. kaullnlte and sericites Lo | -
The rock is rhyo]*te to rhyollte porpbyry.

LS

TERTTIARY  AND QUATEP JARY SYSTEMS

Alluviem and Colluvium

Pediment gravcls, alluvial fans, and slope colluviem zlong the
wegtern front. of -the Crgan ¥ountains make up the pr1nc1pal late Tertiary

and Quﬂtcr ar} age sedimentary deposits.
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Pediment gravels on the Organ Mountain Batholich are common north-
of the town of Organ. The deposits are unconsolidated and grains range in

size from 2 to 10 mm. Thickness of the units ranges from 0 to 200+ feet

4

{0 to 614+ m).
| Alluvial fans occur at the mouths of most intermittent streams

¢ . , . . A
where thé% run out of the meountains and onto the lowland. They are composed
of sand, pebbles, and boulﬁers‘that_are rounded and sﬁow strong weathering
eifects. Thickness ranges-from 0 to 75 feet (0 to 23 m) amd saveral of the
larger fans cover an area of more thaﬁ 1 square mile tﬁ sq km}.

310pé colluﬁium OCCUrs On many ouhcrops.' The-deposits raﬁge in
thickness from O to 10 feet (0 to 3 m) and’consist of unconsolidated'sand
to gravel size rock fragments. e K oL C

INIRUSIVE_ICNEOUS RCCXS

Andesite Dike

. The oldest intrusiﬁe rocks exposed iﬁ the-study area crop ouk
southeéét ef the Ruby mire in ‘sections 25 ana 36, T. 22 8., R, 3 E. The
dike (Ta) is appfoximataiy 7,000 féet (2 kms inileng?h~and up to 400+ féét
(152 m) thick, .The southérn end of the éike is cut off by fhe Modoe fault
and the northern end is covered by alluvium. The western contact with the

T

Hueco Formation dips steeply to the wsst and the eastern contackt with the

T

Hueco Formation and quartz monzonite batholith éips steeply to the east.
Geologic relaticnships in the area indicate that the emplacement of the

~dike predates vqlcanowtectoﬁic collapse structures (Oligocene).



21

A.representative sample of the andesite, tfa% n‘east of the Ruby'
mine, is porphyritic and ishcomposed of andesine, hornblende, quartz,
aneldspar? and alteration products. The fresh surface color is greanish~
gfay (5 6Y 4/l)rand the weathered surface cclor ranges from moderate _
yelioﬁisp—brown {10 YR 5/4) to dusky brown (5 ¥R 2/2).

f-In thin section FSlides E and 129) éhe rajor constiéuents are
andésine, éuartz, and hornblende: minor constituents are E-feldspar,

ﬁyrite, magﬁetite, and chalcopyrite {(?). Alteration products include
epiéote, chlorite, magnetite, calcitg, seric;te, kaoiinite, znd iron
oxidés. The rock is holocrystélline and porphyritic and.crystalg raﬁge
from énhedral'to subhedral.

Andéesine (An36_49), occuring as phenocrysis and groundmass,
makes.up 70 to 85 percent of the rock. FPhenocrysts range in size frem 0.2 nm
“éo 4.0 mm and groundmass.grains.average 1e§s than O.L nm In size. Alyerabion
'to.kablinite, sericite, and calcite is moderate to intense, D

Quartz, as anhedral to subhedral phenocrysts and grounduass

crystals, makes up l‘tc 10 perceat of the'rock.i The average zize of the
grains is 0.3 mm and many shqw undulator} extinction. Lerrosion on the
. edges éf laxge phenocrysts Is common.

Hornblenﬁe makes up 1 to 15 percént of the rock and usuali&i
occufs as subhedrzl to evhedral phenocrysts. Crystﬁl sizes range from :
6.5 mn to 3.0 mm. - Its alteraticn to magnetite, chlorite, and iron oxides
‘is'moderate to intense.  Skelstons of magnetite are common in large
phenocrysts.

Pyrite and chalcopyrite (?) occur as fine disseminacions and tiny

veinlets throughovt the dike. Fluorite, cazlcite, and quartz are abundant
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atong a fault that cuts the dike in the Ruby nine area.
The reck ranges from porphyritic andesite to. hormblende andesite

porphyzy.

Orzan Mountain Batholith

.
b

/

The Organ Needles, San Augustin Peak, Rabbit Ears, Bayloxr Peak,
and Sugar Loaf Peak, the highest and-most impressive group of peaks in
the Organ Mountains, are developed on a large silicic intrusion of

hatholithie preoportions. The batholith outcrep trends northeast, has an .

frid

erizl exposure of approximately 60 square miies (155 sq km), and has a.
vertical exposure of more than 1,500 feet {457 m).. The intrusion cuts the

Many blocks of both the andesite dike and the Orejon sequence, some up to

.

20 feet (6 m) in diameter, cccur as xenoliths in the batholith. The

ianusive contact islusually distinet.gnd*éasily recognized in tbe field.
“The argén,Hountain'Baﬁholith has been radiometrically dated at 27 m.y.
(Rottlowski etal., 1969). |

. Dunham.61935) classified tﬁé'Organ Mountain Bathqlitg as a -
‘mulciple quartgfmngzenite infruéioﬁ{ Acc;rding fé Dunham, Phase 1 ofyéhé-i
iﬁtfﬁsion is expoéed along the eastern-front of the Organ Mountains; buﬁ
it dceslndt crop out in the stﬁdy area. Phase 2 aénstitutes the guik qf
the bathelich and Phése 3 crops oﬁt'in the Organ Miming District.:

Exanination of Dunbam’s fhase 2 snd Phase 3 intrusions showed

that Phase 3 generally.cont#ined a higher percenﬁage,of biotite and is

more intensely altered than Phase 2. - Nelther bictite perceritage nor



alteration intensity can be usad to.indicate phase changes as such latexal
and vertical variations are common in large silicic intrusions. In this
thesis, due to lack of mineralogibal'and field evidenca in support of -
Dunham's eclassification, ;he Organ Eountaig Batholith is counsidersd as a  ’
single intrusion., Mulkiple silicic intrusions of Iertia%y age are, however,
COMmOT: inffhe southwestern United States and it is possible that the
batholith is a multiéle intrusion. Future studies of the area should
resaife the problem.

Fresh specimens of the batholith rock are commonly light gray (N7)
to grayish-orange ping (5 YR 7/2); weathered surfaces are grayish-orange
(10 YR 7/4) to pale brown (5 YR 5/2). The texfure islequigranular with
cr&stals up to 15 mm in length.. Exfoliation is well;dgvelqped.locally,

Ia thin section (Slidesllo, 10a, 120, and 130) the major congﬁitu-
uents are ﬁlagioclaaa, K~-feldspar, and quarté. Minor constituanté are

iotite, smphibole, and sphene. " Alteration froducts incﬁﬁde magnetite,.

<
kaolirite, servicite, calcite, epidote, and iron oxidas. The rock is

"holocrystalline and crystals are euhaedral to anhedral.
Plagioclase makes up an average of 30 percent of the rock,

.Anhedral to subhedral grains average'l.5 mm in size and their compositions

3
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-range from olipgoclase (An te andesine (An, ). DModerare to Iantense

40 A
“alteration -to kaolinite, seriﬁite, calcite, and ‘epidote usually gives the
é%ystals a clouded appearance, - ‘
Anhedral laths of K~feldspar range in size from 1 to 5 mm'énd
perthites are common. The érystals make up 20 to 44 percent of the rock

and are usually altered to kaolinite.

. Quartz, ccecurring as anhedral grains and vlebs in the matrix,

b
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makes up an average of 3D percent of the rock. Average grain size is

1.0 m= x 0.5 mm.

Reddish~brown .biotite crystals constitute between 0.5 and 8
percent of the icck.' They range in size from 0.5 mm to 1.5 mm and are
slightly to noderately altered to iron oxides and chlorire. Small
peréentéées of a ﬁighly‘altered, unidentified amphibgle occur in some
speéimensl -

" The rock is a quartz monzouite to biotite quariz monzcnite.

Hinera$ization in the Orxgan Mountain Batholith consists mainly of
copper and silver minerals deposited in a féult breccia at the Torpedo
~.mine. Contact metamorphic and‘coﬁtact metasowatic effects ipn rocks

adjaceat to thé batholith consist mainly of baking,, silicification,

epidotization, garnetization, and marbleization.-

* "

Intrusive Quartz Latite — Quartz Feldspar Porphyries oo

Several silicic dikes and sills (Tds on Plate I} imtrudas tha‘
_sedimentary énd igneous ;ocké aibng the wastern.ffont of the Organ
Mountains. ~ALlL of theidikes‘gnd sille appear to be similar in composition
: and'téxturé; h&%ever,uin'the}ﬁoithern:pdrﬁion of the stﬁd?taréa; infeﬁsa
sericitizatian has.déstréyéd ﬁuch of the briginél éexture and primary
minéral assemblaée. Roeck in the,SOuthern half of tha'étﬁdy area has ‘been
classified as guartz iatip@ porphyry, and rock in tha northera half qﬁ the
area has baen classified as quartz'feldspar porphyry, IEmplacement of-the

dikes and s3lls may have occurred when fissures and shattering of the partly

congraled batholith permitted a portion of the still fiaid interior to escape..



Quartz Latite Porphyry
Two dikes and one sill of quartz latite porphyry crop out in the
southern half of the study area. Moderate to weak alteration is present

T

,;;n‘mdst_épecimens. \ ‘ ;
| f{ A large dike along the Modoc fault-in the eastern 1/2 of section
i T 23‘Sm, R. 3 E., is more than 100 feet (30 m) thick and at least

é,QDO feét f?Dl m) in length. The dike cuts the Hueco Formation, Orejon
Aﬁéesite; and S&l&dad Bhyolite., 1If the dike ig related to the Organ
%ﬁéﬁt&in Batholitﬁ,—then the batholith is youﬂgaf than the Scledad Rhyolite
(axﬁuestionabla radiometric date on the Soledad Rﬁfoiite indicated that the
xgg;hplithﬂwgs prcbabl& older than the Soledad). The fresh surface cclor
'xiégérownish-gray (5 YR 4/1).

E In thin section (Slide 88), the rock censists of 50 percent

andesine (Anéo), iﬁ pexcént K—feldspar, and 18 percenﬁ guartz. MNiumor..
aonétituents are biotite,‘zircon, and magnetite. Alterstion products
include mégnetite) calcite,-sericité, and kaolinite. The rock is a
'quartz:latite porphyry;

A small dike which cuts the Hueco Formation and the andesite dike

I

n ;he'séﬁthe&stexn l/@yof‘ﬁgction 23, . 22 S., R. 3 E. iz approximately
3,200‘feet (275 m) lﬁng and 15 feet (5 m).thick. : Tbe frash surface coloxr .
of this dike rock is light. olive gray (5 Y 6/1). in thin gection (Slidé_é?};
the major. constituents are 4§ vercent plagioclase,'33 percent ﬁ—feldspar,
and 15 percent éuartz. Minor constituents are bioéite, zircon, and magna-
tite. Alterafion products include magnetité, kaclinite, caleite, and

sericite. Apprecizble pyrite-is present in the dike rock and along the
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contact with the Hueco Formation., The rock is quavtz latite porphyry.

A sill exposed in the southern half of the study area, in the
southeast 1/4 of section 36,-T. 22 8., R.°3 E., is 6 feet {2 m) thick and
approximately 1,400 feet (425 m) long in the outcrop. The fresh surface
" eolor of EhelsillArock-is vellowish-gray (5 ¥ 7/2). Imn thin section
(Slide 53;5 the majdr constituents are 57 percent albite (Anlz), 28
petcent K~feldspar, and 10 percent guartz. The xock is a quarte latite

porphyzy.
Quartz Feldspar Porphyry

. At least three dikes and &h%ee sills are exposed in the northafn .
half of the study area. Most of the dikes and sills‘areAasseciated With‘
c¥e mineraiizatien in the Organ Mining District and may be a useful guide
in expleoration. Ai;ﬁough alteration 1s very intense in every‘exPﬁsure, the
texture‘and occurrences of the-rock suggest a possible genetic relatio;;hip
witﬂfﬁnalterad dikes and siils of quartez latite porohyry in the southerﬁ
half of the study area. The frgsh.surfacé color is white (N2} to pale
' yel%owishnorange”(ld YR &/6) to dusk§ red (5 R 3/4)l Thin section
examinaﬁion revaals that saricité; quartz, and iron oxides constitue
95 péfcent of the rock in so;e outcrops. Faint relic. skeletons of feldspars
anﬁ mafic minerals are present in some specimens. The rvock is classified
as quéffz feldspér porphyry, but a bet;errname for_it nay be quartsz

sericite harnfels. -
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Graaite

a

In the eastern 1/2 of sectifon 11, T. 22 8., R. 3 E., small bodies

.of granite (Tg on Plate I) dintrude a block of the Organ Mountain Batholith

which is boundéd by two major faults of the Torpad§~Begnett fault zore.
The aée relationship between the granite and faulting is not known.

Dunham (1935) mapped the. fault block of quartz monzonite and granite as
P?ecambriéﬁ granite. Ajfter careful field examination and thin saction
‘study{ I believe thé rocks are granite and guartz monzonite of Tertlary

age and not Precambrian granite. Limited outcrops and faulting make an

accurate evaluation difficult; future studies of large granitic bodies in

‘the southern San Andres Mountains may help'resclqe the problen. . .

A

A representative sample of the granite east of the Stevenson~

Bennett mine is medium—grainad (1 to 2 wm) and equigranular. Xenoliths

S

of the quartz monzonite batholith included. in the granite can be seen at

several outerops. - The fresh surface color is moderate brown {5 YR 3/4).

i In thin section (Slide Pc), the essential minerdls are K-feldspar,

plagioclase, quaritz, and biotite. Alteration products include magnetite,

" kaolinite, calecite, and iron oxides. The rock is holocrystalline and ..
. > > " .

grains are anhedral to subhedral. o R
K~feldgpar makes up 55 percent of the rock and occurs as .anhedral

to subhedral grains. Average .cvystal eize is 1 mm and alteration to

_ kaolinite is moderate to dntense. Perthitic ivtergrowths are common.
. L&

. Quartz constitutes 20 percent of the rock and occurs as 0.5 mm
anhedral ‘grains. The crystals show undulatery extincticn and tourmaline

neadile inclusions are common in some specimens. o
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Anhedral biotite crystals have an average size of 0.4 mm aud

constitute 11 percent of Lhe roék{ Alteration to magnetite and chlorite

-("EWW R e TR N S

is intense and many'crystals have highly corroded edges.

;

Subhedral laths cof platioclase make up 10 percent of the rock.

Average size is 1 mm and alteration to kaolinite and calcite is inoderate..

DK ¥ NSO

The rock is a biotite granite.

Intrusive Rhyolite

oo

The youngest iuntrusive rocks in the study area are exposed in a
1 dike one mile (2 km) north of the Memphis mine in the northern 1/2 of

00

LWL

section 36, T. 21 5., R. 3 E. The outcrop of the dike is at least 2,
“feet {762 m) in langth and approximataly 5 feet. (2 m) thick. Oaly a small
. portion of the dike is exposed in the study area. Its southern tip

crosscuts the quartz feldspar porphyry feeder dike of the Homectake mioe

sill, According to Duwham (1935) there were at Yeast three periods of

rhyolite injection and numerous examples of each are exposed in the

‘southern San Andres Moumtaine. Due to the miﬁe;alization, intense
giteratiﬁn; and crosscutting'relationships, Dunham (1935) believed tbat/
"They represent the last residue of volatile-poor magma from déep down in
the batholith".

A repfesentative sample of the rhyolite from the northgrn ?art of
the study area is fine-grained and consists of quartz and a minor amount of

K-feldspar. The fresh surface color is very light gray (¥8); the

weathered surface color is yellowish-gray (5 Y 7/2).

rd K-feldspar;

Iin thin section, the major constituents are quartz a
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piner constituents are pyrite and an unidentified mafic mineral. Alteration
“products include kaolinite, sericive, calcite, and iron oxides. The rock

"is holocrystalline and crystales ars anhedral. Small crosscutting veinlets

~of quartz occur locally.

;)

The rock is a rhyolite,
STRUCTURAL GEOLOGY

e . ‘ General Statemeant

The Crgan Mountains form the eastérn margin of the Rio érande

:*éepression.;n Dona Ana County, New Mexice. The Paleozoic and Mesozoic

Eras, except during late Cretaceous ox esrly Tertiary, were dominated'by
y'epeirogen . Duriﬁg-late Cretaceous and Tertiary times, ovogenic activity
dominated. Laramide (late Cretaceous ~ sarly Teﬁtiary), volcéno-téptonic
Gﬁiddle Tertiaiyj, and RBasin and Ranze (Miocene) structures are visible
in the gtudy ared.

The core of the mountain range is an igneous intrusion of Tertiary .

age. Paulted and tilted igneous and sedimentary rocks of the Paleozoic and

Cenezoic ages flank the western slope of thne Crgan YMountains. Mineralization
. Y

-

and alteration appear to be associated with north- to rnortheast~trending -

faults.

‘ N . k

Tilting *and Folding

- ' o . fn® '
An angular unconformity of approximately Z0~ =separates thea Love

e T e e R e
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e 3y gt




. Ranch Tormation and Orejon Andesite from the underliying Hueco Formatiocn.

"Thg unconformity indicates that there was a slight southwestward tilting

of the Permian strata prior to early Tertiary volcanism. Seager (1971)

‘‘states that "The-bouldery talus and fan‘depbsits of the Love Ranch

Formation most probably represent the ercsional products of the defg;#gtion
/’ ’ ' . B -

aﬁg thus constitute eviﬁence that the deformation is late Cretaceous to

Focene in age (Laramide)". The small plunging énticline and syncline in'

the southwestern 1/4 of section 36, T. 22 $., R. 3 E., probablf are

- Laramide structures in as much as they are partiallyAcut cEf by the Love

Ranch - Hueco unconformity, ;

Drag folds are associated with the thrust fault and a few of the

>

major north-trending high-angle faults. Small folds with less than 6 inch
(15 cm) wavelengths occur in shales southwest of the Ruby mine and prohably

~ are the result of compressional stresses during tilting. of the Hueco

~

.. Formation. . )

Volcano-Tectonic Structure

(

'41'1 . The Orgjoﬁ andesite; Cueva Rﬁyolite, and Soledad Rhyolite
;olcaniC’Seguence pfﬁbably was erupted between‘43'm.y. and 34 m.y.‘égo.
The flows énd tuffs were deposited in the southern Organ Meuntains area,

- .but the source vents have not been lccated. Ejection of possibly 40 cubic
milgs {164 cu km) of igneoﬁs materizal and the rgsulting.removal-of support
at depth caused subsidence of;collépse of the volcanic sequence inté the

magma chamber. The sizucture appears to be elongate porchwest 10 to 20

miles (16 to 32 ku) in ¢iameter. Formation of the caldera probhably




’

of the Torpedo-Bennett zone. Evidence of,

‘a few places. Economic mineralization appears to be asscciated with norih-

gccurred during middle tc iate Oligocene time.

Seagef (1975} bélieves that Bishop Cap, Tortugas Mountain, and
the central Organ Mountains ma& define the outer edge of the caldera
(Fig. 2). Fant and topographic trends in each of the areas appear to

conform with the idea.
/
FAULTING

Fanlting in the study area can be groupad inte three major
catagories: (1) faults related to the caldera, (2) faults related to

intrusion of the Organ Mountain Batholith, and (3) Basin and Range faults

L]

Laramide faulting is lacking,

‘however, it is possible that some faults in the area originated during the

Laramide Crogeny and were reactivated in middle to late Tertiary time,

Most of the faulting in the northwestern Organ Mountains probazbly

occurred during Oligocené and Miccene (?7) time. All of the faults

" probably are high-angle and normal, with the exception of one thrust fault

in the southern portion of the study area. The great number of normal

. faults probably indicated tensional release or vertical compression in the

area. Stratigraphic displacement of the rocks could be determined at ounly

to northeast~trending fauits.

Caldeya Related Faults

Small faults exposad in sections‘l and 11, T..23 8., R..3 E,, and
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the Modoc fault appear o be veleted to formation of the.southern Organ
Mountain Caldera during late Qligocene time. ALl of them appearito be
ﬂﬁrmal, strike N. 5° E. to N. 20° E., and dip steeply to the east.

The most prominszat fanlt in the southern half of the study area
ig ﬁhé Modoc.fault, s0 namad By the.writer because of its good exposure
' and r?Iated mineralization af the Modoe mine. It strikes N. 10° E., dips
" .approximarely SOO-E., and has a stratigraphic displacement of approximately
-g?5§0 feet. (762 m). The éxpased strike lenétﬁ of the fault in‘the-sfudy

arez is nearly 3 miles (5 km) and it appears to continue southward beyoad

"néﬁe.é;udy area. Brecciation and gouge are common locally and a large dike
qﬁids) is present along the fault in the eastern 1/2 of section 1, T. 23 8.,
- R..3 E. .
| Apparently the Mbéoé fauit served a;.a‘éhénnel for solutions which
i_mingralized the adjacent Hueco Formation (Permiarn). Pyrcmetasomatic
J%iﬁinerals in the wall rock on the footwall side of the fault (Huaco}‘include

. . - . “ N
. andradite, epidote, magnetite, caleite, quartz, specularite, sphalerite,

;cﬁalgopyriﬁe, pyrite, and galena.

- Batholith Intrusion Related Faults

.  AAfter collapse of the caldera, ﬁhe Organ Mountain Batholith
:intruded into the area. Emplacement was proéably gradual, since only minér
faulting and brecciation occurred near tbeﬁintrusiue contact. Several
-faults in the area appearAto have heen caused by int;uéian of the batholith
ox caldgra related faulis rezctivated by intrusion of the bathclith. Most

of the faults have strikes that are normal to'the intrusive contact,
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dividing the Paleozoic sedimentary rocks and Cenezoic volcanie rocks dinto
a serdies of lavge blocks.
v 0 . . C g .
The faults strike ¥. 507 E. toreast-west, but direction and amouni .

of dip could not usually be deterwined. Stratigraphic displacement of the

‘rocks ranges from 10 feet (3 m) to over 200 feet (61 m). Mineralization

s

aléng faults,, related to intrusicn of the batholith, comsists cf minor
garnet, epidote, and quarts,

M-A swall thrust fzuvit cgts the Hueco Feormation in the eastern 1/2
of. gaction 36, ?.'22 5., R. 3 E. The fault dips approximately 10° east}

£

s

the stratigraphic displacement of the rocks is not known. Drag folding
common along the fault,

Torpedo-Rennett Fault Zone . L

- -

"The most extensive faulting in the nérthwestern Organ Mountains -

“oceurs betwsen the Torpedo srd Stevenson-Beunett mines. Faulting cccurred
afrer emplacement. of the batholith and may be related to Basin and Range

- tectonics (Miocene). The major fault appears to continue northward into

the southern San Andres Mountains (Dunham, 1235); southward, the largs

faults split into numerous smaller fanlts. Faulting .in the Ruby mine area

may be the southarn continuation of the zone.

The Torpedo-Bennett. fault system is mappable along strike in the

study area for 5 miles (8 km) and reaches z maxinuz width of over 2,000

| -+ . : . . o O

feet (610 m). ~Faults in the zone strike. from ¥. 207 W. to N. 20" E. and
i Q. o i . '

dip from 70" W, to 55  E. At least two stzages of recurrent movement

occurred within the zene, but stratigraphic displacement of the rocks
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(Jacpeko"d) c10p out along the westernmost and sasternmost fau_Ls between

- the Torpedc and StevensonuBennett mines. Replabement dep031ts of galena,

could no bhe determined.

rmal faults in the Ruby mineiarea (PlateiII) strike N. 20° E.
and dip 509 to 75° E. .Fluorspar, calcite, and quartz were deposited as
void f£fillings in at léast six major veins and dozens of fracture zones,
all within the Hueco Formation {Permian) and andesite dike (Tertiéry).
Sléckensides ipdicate oblique slip, ho%ever, stratigéapﬁic displacement of
the roc&s could not be determined. Minor amounts of brecéié'occur in the
larger veins. o .

The most extensive faulting in the Torpedo-Bennett zene is in

the Stevenson-Bennett mine area (Fig. 6). Five major faults, trending

" N. 10° E. and dipping 80° T{‘to-BOO E., cut sedimentarf rocks of Cambrian,

)

Ordovician~Silurian, Devonian, Mississippian, and Permian age and tha

Crgau Mountain Batholith, Mumsrous smzll faults and fracture zones are

located between the major faults. ALl faults appear to be normal.

Distinctive zones of silicified and brecciated limestone

F

argéntiférous galena, énd sphalerite occur in the_Ordovicia§~Si1urian
&oléﬁites an& are closely related to the féult_aﬁa fracturg %ones.

S In the vicinity of the Torpedo mine,Etﬁo.faults"formnazldﬂ £oot
(30 m)'wide brecéia zone between the Hueco Fo;ﬁéti&n;(Permien)‘and the
Orgén Mountain Batholith (Fig. 9). The fanlrs strike N. 15° E. and dip
550‘to 80° E. aud are probably normal.‘ Tﬁa breccia - is composed of quartz
monzohite‘and minor amounts of fimestone. Gouge élong both faults ranges
from‘4 ta 12 feet (1 to 4 m) in thickness. Copper mineralization in the

breccia zone consilsts of replucements hnd veinlats of chalcopyrite




HISTORICAL GEOLOGY

The probable sequence of goeologic events in the study avea appears

- to be as follows:

1. Marine sediments were deposited intermittently in the area

N -

“from’ Cambrian through Permian time., A complete sedimentary record for

. each time period is not present im the study area.. Deposition was not

continucus, as hiatuses are known to exist between Mississippian and

*.Devonian strata and probably during Ordovician and Silurian times.

2. Mesoczoic strata may have been deposited in the Crgan Mountain

"~ area, but, if so0, subsequent erosion removed all evidence of such deposits.

v

3, Sedimentary strata were tilted and folded during late
Cretaceous or early Tertiary time (Laramide Orogeny}.
4. Erosion of Laramide stvuciures rasulted in the deposition of

A . L . O
the Love Ranch Formation on an angular unconformity of approximately 207.

‘Deposition of the Love Ranch conglomerate was followed by minor erosion.

5. Intrusicniof'the andesite dike (Ta) occurred.east‘of the Ruby
miné. - e

V6. A thiqk sequencé of the Orejon Andesite was gxtrgded'gpd‘
depﬁsitednin chene time‘in_éhe southern Organlﬁauntains."Minqr_érasian of
the sequence occurred zfrer its deposition. ) .

7. The Cuava Rhyolite and‘Soledad Rbyolite extruded and ware
deposited unconformabl&.oﬁ the Orejon Andesite during Oligocens time.
Locaticn of the vents haé not’beenidetermiaed.‘

R Development of the scuthern Organ Mourtain Caldera probably

began in late Oligocene tims. Collapse of the structure caused the

fprmation-of the Modoco fault.

¢ e g =+ it




' Range structures and. formation of the Rio Grande Rift.

G, Emplacement of the Organ Hountain Batholith cccurred during
P Z

late Qligocene time and caused faulting and tilting of the Paleozoic

" sedimentary rocks.and Cenezoic volcanic rocks.

10. Emplacement ¢f the bathelith was accompanied by metamorphism

and metasomatism in adjacent sedimentary rocks. Late in the metasomatic

stagé; high and intermediate temperature deposits ¢f galena, sphalerite,

‘chalcopyrite, and fluorite were formed in the Modoc sand Memphis miue aveas.

11, Fissures ahd shattering of the partly consolidated or

congealed outer shell of the batholith permicted quartz latite magma fron

the still f£luid Interior to intrude adjacent foirmations as dikes and sills.

12, Granitic rock {(Tg) intruded into the batholith east of rhe -

.

Stevenson-Bennett mine. S _ T

13. During late Oligeccene or early Miocene time, the Torpedo- .

"Bennett fault zone formad. The faulting is probably related to Basin and

\.

14, Silicification and recurrent movement along faults resulted

in the formation of breccia and shear zones.

15. Hydrothermal fluids brought up ccpper, lead, zinc, silver,

and fluorine and ore minerals of those elements were deposited in country

“rock along and adjacent tec fault zones. Minor recurrent movement along.

.some faults occurred after the ore miveralization,

16. Quaternary and late Tertiary age erosion cycles formed the

existiﬁg topography.




‘'some exploratory drilling has been done by several companies. Extensive

338

ECONOGMIC GLEOLOGY
CTN ERAL STAir?ENT:

, The northwestern Organ Mountain area has been an important
7
?

producer of copper,. silver, lead, zine, and fluorspar in the past. The
ore dezosits are localized in Paleozoic sedimentary rocks and the Crgan

Mountaln Bdunnli th. Movement of the.oce-bearing fluids probably was o

'.:;'controlled by fau}t and fracture systems. The deposits are the result of

 both void £illing and veplacement in and adjacent to fault and shear zcmes.

-
W

There are no operating mines within the study area at present.

" Small resarves of.cre are known to exist in the Torpado, Memphis, and : .

Stevenson~Bennett mine sraas. Preliminary exploration for fluor dr has

beew done at the Ruby mine. Gaologlc relationships in the v1c1nLLy of

- the town of Organ are suggestive of por?hyry copper mineralizdtion and

additional exploration will be reguired to evaluate the mineral potential -

.of the Organ Mountain area.

HISTORY OF MINING AND EXP ORAEION IN THE AREA

Most of the mines in the Organ Mountain area are located along the

northwestern corner of thé range in tha Orgen Mining District. 8ince the.

late 1840's, at least 207 unpatented aad 35 patented mining claims have

been filed in that arvea (Figures 3 and 4)} The total value of reportaed

mineral production from: the area exceeds $2,500,000. The history of
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mining in Dona Ana County from the early 1880's untii 1635 vas sunuwarized
by Duvham (1935).

The Stevenson ore body_(StevensonHBennett mine) was éiscoveréd
by Mexicané in 1847 and Bugh Stevenszon's 'development of the deposit
started the first major miniﬁg in the Organ Mountains. Although argentif-
erous galen; was the prlnC1pa1 ore mlveraA, the lead was discarded and only
silver was recovered fo: marketing. Mining and smelting methods weve very

crude, but an estimated $150,000 worth of silver was produced from the

Stevenson depasit betwesn 1849 and 1382.- In 1854, the Modoc deposit was

discovered by a man pamad Barilla and claims were located in 1B79.. An
estlmaLﬁd $?OO 020 worth of lead wae produced from the Modoc mipe betwesn

1854 and 1905 (Howaxd, 1967). High transportation costs and constant

‘Indian trouble llMLﬁ&d uroductlon in the Organ Mountain area until a

raiircaed was built through the ccunty in 1881,

~ -~

Betyeen the years 1882 and 1900, exploration, developwent and.

wining fleurished and several metal mines were discovered during that

tize, The Mémphis_ﬁepqéits were discovered prior.to 1882 and were wé?ked
intermittently'until 1929. A toral copber—21nc—sllver prodaetxon o%
$200,000 was reported frOm the Memphla by Howard (1967). _Tha Bennett ore
body {§teveason- BennaLL ﬂlve) wag disccvered by a man namﬂd Carerra in .
1884 And the ﬁlnelqaon beLame a major producer of 1ead as well as 51lvef.
CgreLra produced dpprovlmagclw $250,000 mnrtn of 1ead and silver before
his leage was taken over by the Stevensoanaunett Consolidatad Mining

Company in 1888; estimsted production between 18390 and 1917 was

$750,000 worth of lead. and silver. The Torpedo mine claims were located

Jés

n 189%, however, the major cre depesit was not discovered until 1899 by

Fenry Foy. The Terpedo mire operated aimost continuously from 1899 to



42 .

1907, but éubsequeut'prcduction until 1249 -e23 small and sporadic.
-Productinn from ghe wine until 1921 is estimated to have had a value of
as much as $800,000,

| ‘There was no activity in the area between 1909 and 1914 excapt
for minor production from the Homestake property ($25,000 worth of lead,
-silver{ and gold). In 1914, the area becamne active again, éainly at the
-étevensonwﬁemnett ﬁina; The Ruby fluorspar deposit was discovered in
1g26 by Frank Haynef and 400 tons of of& were produced in-1953.‘.The'
'Ofejon and Philadelphia- deposits were discovered and worked in the early”
1900's, Most mining in the Organ Mountain zrea had ceased by 1934.

Ownersﬁip'and leases of properties changed hands dozens of times.

Héjor companies that worked in the area include: Phelps Dodge Copper
Compamny,  Amexrican Smelting and Refining Cempany, Stevenson-Rennett
‘Consolidated Mining Company, Tqrpedo Mining Company, and thenergan Ore
C;Jmp BNy, ™

Several types of mills and smelters were built on the major

properties. In. the ea;ly operations; ore was hand mined and sorted .-
(using a0 explosives), hauled out of the mine by Mexican laborers, -
'~shipped-h§ burro fo‘the Rio Grande River, and smelted iu,adobe_furnacgs.
Milling.precessés.we¥é.varied énd‘&éﬁén&ed o a2 largé:extent{on-thé.;
availabiligy of water. - The ﬁodoé brOperty had ver}-litéle,water ;nd
several typeé qf dry ﬁoncentratorsiwere.tried,'without success. Water-
hjacketed gmelters replaced the.adobe furnaces, but eventually all of the
major operations shipped their concentrates to large custom smelters.
‘Aktivity in the Organ Mountain district betweeﬁ 1947 and 1952:

consisted of exploration through mine develcpment, surface core drilling,
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~and underground core drilling. Several small deposits were discovered

and known ore reserves were extended on & few properties, but no

production was reported.
Several conpanies have conducted limited expleratory drilling

programs in the Organ Mountains since 1952, Texaco, Conoco, AMAX

i .

Explofation Company, Kerr McGee Corporation, Donegan and Donegan, Fhelps
Dodge Copper Compdﬂy, and Bear Creek Exploration are a few of the major

companies involved in the exploraticn. Most of the work has been

.concentrated in aund adjacent to the Torpedo-Bennett fault zene and on

-pediments nocth of the town of Organ, Cougar Fluorspar Corporaticno has

completed preliminary‘exploration work at the Ruby fluorspar property.

The only.indicetor of future activity im the northwestern Crgan

Mountalns is the incresasing number of new and updated claims..
T = iy

~

- ORIGIN, NATURE, AND MODES OF OCCURRENCE OF MINERALIZATICN A

Pyrometasomatic and late stage hydrothermal fluids associated

with the Organ Mountain Batholith probably produced most of the

mineralization in the Organ Mountains. Deposits of fluorspar and copper,
" Yead, lead-silver, and zine sulfides, occur in fissure veins, breccia .zones,’

. skarn zones, and replacement bodies. Supergene ore deposits of copper,

leac, and zinc minerals occur ‘above many of the sulfide ore bodies and
have contributed significantly to the production of the district.

Hypogene aud supergene ore minerals present in the area include:



&b
galena - Db . argentiferous galena ~ {Ag,Pb)S
anglesita - Pb50¢ : srgentojarosite - g-eB(SO ) (OH)

" cerussite - Pb803 hemimorphite - Zn (SL 0 )(OH) H20
wulfenite - Pbi‘iof}i.+ chalcopyrite “.CUFEoz
amithsonite — ZnCGS azurite - Cu3(003)2(OH}2
sphalerite - ZnS malachite ~ CuZCQB(OH)2
f fluorite -~ CaF2 chrysocolla - CuSiOs'2H20
chalcceite — CUZS brochantite - Cu4(0H)6304
cuprite - Cu20 ~ turguoise - CuAlé(Pﬂé}é(OH}é'&Hzﬂ

native copper - Cu

Movement of the ore-bearing fluids was probably controlled by
fault and fracture systems and igneous contacts. Loca11aatloq of deposits
appears to have been influenced and/or controlled by:

«-Wall rock cemposition. .
Type and degrec of previcus metemorphiem and’
metasomatism.
Breccia zonas formed on 1arge faults.
Intersection of faults with igneous structuras, TN
Local changes in the dips and strikes of faulis,
Open. fractures on faults. - -

N =

Or-Lr L

There were probaoly two separate stages of sulfide dcpoa;t;on in
the Organ Mountain area. r"he earliest phase is dlrectlv related to
ihtrusion oé the Orgén Meountain $atholi§h (pyrometasomatic) and the
second phase is 2 result of ;aﬁa stage hyé;othermal_&epoéi;ion_gpd f 
replacement. The déposits are’Aistinguished on the basis of‘oré aﬁd
gangae mineral associations.

Pyrometasomatic depos;ts Oﬂcué at the Memphis, Modac, and Orejon
"mines. They formed during or shorly after émplacement of the batholith
and are esuzlly close to the intrusive céntact. The deposits are skarns_

witich formed at high temperatures with the addition of solutions issuing
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. from the intrusive. ' The principal gangue minerals includa garnet,
- epidqte, vesuviénite,_dicpside, tremolite, wellastonite, quartz, amnd
.calcite. Common sulfides are chalcopyrite, sphaleriie, pyrite, and
?-. " galena and maghetite and specularite are tﬁa #ost common oxides.
Tetrgd?mite (BizTeZS} is locally abundant in the Memphis mine area.
‘jhe ﬁiuorspar and jasperoid mineralization south of the Orejon deposit
may also be pyrometascmatic deposits, but their formation témpefagure
was prmba%iy lowerl Sulfide minerals usually forme& after the cale-
féilicaﬁe minerals.
) Late stage hydrothermal solutions under conditions of moderate
" temperatures and pressures (mesothermal) formed cre deposits at the
.jiprpedo, Stevenson-Bennett, Ruby, Philadelphia, and Hdmestake‘mihes, The
-5éth91ith had already partly congealed and pockets of residual fluids
._,ﬁorméd; ~The fluids may have been ralgasgd by late Tertiary or Miocene
f faults (Basin and Rgnge) that cut the batbelith. Both void fiilingland
replacenent ore bodiés'occur'in the district. The ﬁrincipal ganguex
Do : . ‘ \ .
“fgﬁinéia}g'inpludé quartz, calcite, and irom cxides. The common sulfides_

E are chalcopyrite,'sphalgrité, and galena. Jasperoid aud fluorspar are

'nloqall'_abundant.

D]

Precious Metals

_Gold and silver are preseat in the copper and lead ‘sulfides in
the study area. No ndtive geld or ‘silver has been reported, but borh were
. vecovered from the messthermsl chalcopyrite ores in quartz monzonite

breccias at the Torpsdo mine.
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Silver occurs in repiacememt deposits of argentiferous galena in
Permian limestones and Ordovician~éilurian dolomites. Most of the
argentiferous galena was produéed Erom the StévensouwBennett and Orejon
mines. Argentojérosite was produced from oxidized zones in the Homestake
and fhiiadelphia'mines. ‘

7

- 7 N ' Basa Matals

Bypogene Mineralization

Copper, zinc, and lead sulfides oceur in the study area in and
adjacent to fault zones z2s hoth,reﬁlacement and ﬁoid filling deposits.
The principal primary ore minerals, chalcopyrite, sphalerite, galsna, aund
'argéﬁtiferous galena, were deposited under pyrometasomatic and late stage
‘hydrothermal conditions (mesothermal). A

Chalcopyrite has not seen 2 major source of copper in thé Organ
Hoﬁntain;. Past.production fronm fhé Torpedo mine {(the hajor'capper
oroducer) was lgrgelj frem the oxidiéeq'copper zone; below the 209 foot
(61 m) level, chaicdpyrite oocurs és void £illings and replacements in
.éuartz monz&nite breccia. Couge zonés‘on both sides of tﬁénquarté monéoﬁite
brzceia appear to have confined ﬁhe primary sulfide aeposition; ne copper
mineralization‘oc;urs outside the fault zone in the Torpedo area. Lesser
amounts of chelcopyrite ocqur in the Stevengon-Bennett, Memphis, and

Orajon depeosits, whare it is closely associated with galena-sphalerite

replacement bodies in Paizozolic sedimentary rocks.

oo

Sphalerite is fairly widespread, "hut has been nmined only as 2



by-product of galena producticn. 1t occurs in close association with
chalcopyrite and galena in the Memphis, Torpedo, Stevenson-Bennett, Modoc,

and Orejon mines. The sphalerite is fine-graived to massive, yellowish-

“brown, and commonly contains exsolution blebs of chalcopyrite.

Vi o . - Supergenz Mineralization

b

., Galena and argentiferous galena were of major economic importance
¥ . .

N fl - - " - - ’ -
in the Orgen Mountain arez, They usually cccur as fine-grained to massive

teplacement depcsits in Paleozoic sedimentary rocks, but alsc as veinlets

cutting other sulfides and altered rock material. Galenz was important

"at the Philadelphia and Modoc mines, and argentiferous galena was aconomic-

. ally dimportant at the Stevenson-Bennett, Orejon, and Homestake mines.

Lesser amounts of galena and argentifercus galenz cccur in the Memphis and

LA
i

orpedo mines. . : . L e

~ -~

~

s Most of the copper production and substautial amounts of the lead,
zine, and silver production came from oxidized zones. The depth of .
ZinC, C P P

oxidation is 200 feet {61 m) in the Memphis mine, 300 feet (91l m) in the

- Torpedo mine, ahd 450 feet (137.m) in the Stevenson-Bermett mine. The ‘,‘

oxidation lével éxtends balow the present- day water table in“sevégél
loedlities. Sul#ide enrighment in the Memphis and Torpedo copper deposits.
consists of blﬁish—black chalceocite.

_Oxid;zed copper minerals occurring In the district includei:
chrysocolla, turguoise, malachite, ézurite, cuprite, and native copper.
Chrysocolha was £he most important scurce of copper at the Torpedo mine,

whare it.appears to replace alteration products in gquartz monzonite breccia.
PT 2 : b i o ¢
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‘Smithsonite is présent in botryoidal masses. All of the minerals aze.

‘tlosely associated with sphalerite, limonite, quartz, and oxidized lead

® e

Small amounts of chrysocolla were reported at the Memphié mine. . Native
copper, cuprite, brochantite, and turquelse are locally abundani cn the
Torpedo property and have contributed to past copper production. Signif
icant amognts of malachite and azurite were present at the Memphis mine;

smaller amounts were prasent in the Torpedo mine.

3
I3
¢
‘

Oxidized lead minerals (anglesite, cerussite, and wulfenite)

were imporrant at the Stevenson-Besnnett mine, where cerussite ocours as

large masses in limestone; wulfenite occurs as clusters of crystals

‘associated with red muds in the Bennatt ore body.. The cerussite and

wulfenite appear to have been deposited at the same time (Dunham, 1835).

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

Hemimorphite and smithsonite, the major ‘oxidation zone minerals

“ derived £rom sphalerite, are abundant at the Memphig, Torpede, and

v’ BStavenson-Bennett mines. Hemimorphite occurs as colorless to pale blue

" ervstalline agpgregates lining cavities in dolomite and limestone. O

minerals.

Argentojarosite is the only oxidized silver—bearing mineral in.

and Memphis (7) mines. . It is a yéliow-brown sulfate which is closely
: S S S . o

asgociated with limonite. Some argentojarosite in the Homestake mine is

reported to have assayéd at 600 cunces of silver per ton (Dunham, 1933).

Fluorspar

Tluorspar in the northwestszrn Organ Mountains occurs in fissure
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the study area. 1t wasﬁlocaliy abundant. in the Homestake, fhiladelyhia,



ains and fracture zones, along intrusive contacis, in pods and veinlets
ssociated with jasperoid, and as minor replacements of Hueco limestona.
ost of the fluorspar was deposited by late stage hydvothermal fliuids of

.

he Organ Mountain Batholith, however, Iluorite and jasperoid scuth of the

lfejon mine mway be p?rometasomatic devosits. Hydrothermal flu&ritization
n the study'area.probably occurred dufing the last stages of the
tinefglization sequence. Facf@ré thdt appear to have coutrolled depositicn
re ground prepa}ation'(the amouﬁt of 5pen spaée avai}able for &epcsition)
nd character of the host rock,

The largést fluorspaf deposit in the study area c¢rops cut at the
uby mine. Fluorite, calcite, guartz, and minor barite were deposited Iin
ix veins and. numerous frachture zones thgt.cut'the Hueacp Formation and .
undesité dike {Ta). Veins are lenticular o& tabulér énd frecture zones

zve irregular shapes. The sequenca of events in vein formation appears

o be as f£ollows: . _ ) . - ~

"1. Emplacement of the Organ Mountain Batholith caused marbleizaticn
and minor garnetization of the Hueco Formation in the Ruby
"mine area. - : .

. . 2. Late Tertiary or early Miocene age fzults (Basin and Range) .
cut the Hueco Formation anrd andesite dike and opened majon
fissures. Fracturing and brecciation occurrad in and
adjacent to the faults. ’

3. Mineralization began when late stage hydrothexmal fluids from
the Organ Mountain Bathelith deposited fine-grained quartz
along faults and fractures. Well formed radiating quartz
crystal aggregates are present in the larger veins.

4. White and purple fiuorite were deposited, accompanied by,
- minor replacement of the breccis fragments.

5. Recurrent movement on the faulis caused minor fracturing of
"lucrite and quartz vein material and deposition of fine-
grained calcite in the fractures in the {luorits and quartz
followed. o ] '




6. Large amounts of recurrent wovenent on the faults caused
major. brecciation and opening of fissures.

7. Alternate deposition of green flvorite and calcite occurred
until the fissure was closed. :

It is possible that szoma of the initial breccia fragments were produced

by chemical brecciation and not by recurient wmovemeant on the Ffaults
; . )

{Sawkins, 1969).

Other cccurrences of fluerspar in the study area include the

following:

1. Medium- to coarse-grained (1 to 50 mm) fluorite and calcite
cecur along fzults and contacts in Ovdovician-Silurian
dolomites at the Stevenson—-Bennett mine, Fluorsm»ar has been
reported only within 50 feet (15 m) of the surface.

B

Fine~ to medium~grained (0.0l to 4 mm) flucrite, calcite, and
jasperoid occur in the Hueco Formation adjacent to the Modoc
fault. The fluorspax occurs in small veinlets and nods and
is approximately 200 feet (61 m) south of the OraJon mine in
the mouth of Fillwore Canwon.

i

3.AMedium-grained‘(1 to 2 mm) fluorite, caleite, quartz, and
barita cceur along a single fracture in the Huecc Fermation
approximately 1,000 feet (305 m) west of the Modoc mine,

4. Fine~ to cparse-grained (0.1 to 20 mm) fluorite and ecalcite
occur in the Hueco Formation adjacent to and on both sides of

- the andesite dike {(Ta) between the Ruby and Modoc mines. The

fluorite and calcite occur along fracturas ranging in thickness
frem O. 25 to 4 inches (6 to 102 mm).

T 3 . PR

Fluorite in the study area occurs as anhedral to euhedral, white,
pale graen, and purple crystals. Indlv1dLa1 crysta1s range in gize from-
less than 0.l mm to gveater than 50 mm. Calecite, quartz, and barite are

commonly associated with the fluorite.




Paragenesis

A pafagenetic sequéﬁpe of mineral deposition was determined by

the study of ﬁineralizea Qutcrcps and thin sectiors. Dunhawr's (1935)'
work was he%pf&l in detefminlng the parage5etic sequence of a few minerals
From the Mé;phis, Torpedo, and Stevengon—Bennett nines.

< Early and laﬁe_étagersolutions from the OUrgan Mountain Bathéiith
probably effectéd mo;é ;f.tha‘mineraliéation of the tocks, Dgposits that
formed from the early séage solutions are claésified as pfroﬁefasomatic
or conrtact ﬁetasqmatic. The-early fluids were at a medium to high temp-
erature and dePosition-of ﬁineials occurrad at a moderate depth (hypotﬁermal}.
The'late sta e gsolutions were at a medium to low temperature and dep031t1onA

of minerals cccurred at a moderate to shallow depth (mesothermal). Beth

types of hydrothermal sclutions probably gained access to the host rocks

‘

4 . . \
through previously formed fault and fracture systems.

The genstic and mineralo gical 1elat10nsh;ps between cre-deyosits

in different mines are uaua] 1y complex and aifficul t to deuermine. _Spacial

zéning-oftcre deposits in the Torpedc and Stﬂvenson-BennatL mlnes fits the .

[N -

classic mesothermal coppar~silver~1ead—ziﬂc—fluorspar pattern.' Pyrometa—
somat ic depositz at the Modec, Orejon, and Memphis mineS'folioﬁ,the lead-

31¢ver~z1nc—c1alcopvr1Le sgquenre away from the babhollth Ore deposition

resulélng from the two beparata a};tens may have produced overxap of the

diff reﬁt aonés in some areas. | ’
Contéct metambrphism resulting from emplapement oé thé‘Organ

Mountain Bathoiith during Oligocene time resulted in recrysﬁallization of . .

Hueco strata to hornfels, marble, and lime-silicste vocks. Marbleization . -

’



extends into the Hueco_Formationhunﬂtg,l.000 feat (305 m). in some aceas.
The 1n1g1a1 stage of mlﬂerallzatlon (pyrometnsomatlc\ 0“curreﬁ late in
the bathclltb iantrusive’ cycle with iron and 3111ca rich hVQ*Ouhelmdl
solutions moved up through fault and fracture zonés into Dale0201c gad-
imentary rocksﬂ The fluids reacted with the limestones and formed large
skarn reglécement deposits of andradite, grossulariie,'e idote, diopside,

wollastonite, vesuvianite, calcite, and quartz, During the metasomatism,

large amounts of carbon dioxide, calcium oxide, and magnesium oxide were
released from the ]1ﬁestonas and solutions carrylng ‘these produchs
seflcltlzed and EPldOLiZPd the. irtrugsive igneous roga_. Skarq rock
formation was very intense in the NemphLa, Modoz, and Orejon mine areas

and'ex;enﬁs_into‘tha wall rock up %o, 100 feut (30 m)

Magnetita,'specularite, camcite, and qua rt" were dﬂﬁ381t9u arter

the skarn rocks. Minor brecciation cccurred in many leocalities, however,

-~

chemical reactions Involving hydrothermal fluids mayv tave caused the
" N ‘ " ] " . - \

vbrecciation instead of recurxenﬁ fault movement (Sawkins, 1959). The

_};pothermal “ulFIdE phase sta ted nearx. the .end or shortly qfter dnno ied

RS -

cof the oxmdes.' Most of the sulflde minerals cceur as "eplacements of

11meato1° (marble) and - Chlclue b?tween 231”“S111C3L vrains~- Areas o£

+

~1ntense gahnetiza_lon conL311 o1ly mlncr dnouﬂts oL sulfvae o verall ation.~

Fyrlta.was deposxted fqut, —ollowed by spha¢er*tu, ch“lcopvr1te,»

argentiferous galéna wa*ena, and tetradymlte (3_2 ?S) Fluorspar hud

"jasps rold _south of the uregop mine may represeat. tha outcrrost zona oF

.uhvpothermal mineralization.-.ﬁydrcthermal activity appears o have ceased

after the batlolltn congeaied partly and it is possible’ that the quartz

*aulte porphvry es and 31lls 1ntruded into the area durinv this. time.




Faulting in thé Torpedo»Benﬁett zone (Basin‘and Range) cut and
brecciated Cambrian, Ordovician—Silufién, Devonian, Mississippian, and
Permian strata and the Grgan Mountain Batholith, quartz latite ~ quartz
feldgpar porphyf} dikes and sillsg, and the andesite dike. Pockebs of

residual fluids in the bathelith wére proba?ly cut and the second stage
of minergiization began. The nost intense silicification stage-in the-
study area started the mineralization sequence and produced fine-grained
aind radiating quartz that was deﬁositgd as bothlrePlacement and void
£illings. Widespread silicified limeséone breccia (jasperoid) in the
?orpedo~Bennett faulﬁ zone may have formed during this time. Recurrent
 movement on faults‘produced additional brecciation and post-silicification
fracﬁures, Sericitization falloﬁgd and, some time befeore the enc¢ of the
. sericitization cycle, the mes&thermal sulfide étage,éegan. C .
The first minerals depositeﬁ_during the megothermal éulfide stage
wére sphalerite and chglcopyrita. Polished section studies of cre fro% 
the Stevensontannépt mine {Durham, 1935) revealed that the sphalerite was
in solid solution wi&h chalcopyrite. Galeﬁa and argentiferous galena were
‘ depdsite@ after&arﬁ and can be seen ;s veinlets in the sphalerite ores. .
Minoxr goid in chalcoPyrite;pcssibly was deposited aftgr the galena sfége.
Minor amounts of guartz were deposited at different times'thtbﬁgﬁouf‘ihe:

5

mesothermal sulfide deposition sequence.

Mosk of'the'fluofsbar deposits in the study area were deposited
near the end of the mesothermai sulfide stage. In the Ruby mine area, an
initial quartz stage of deposition was followed by alternate depositions
cf fiuorite and calcite. 'A complete paragenesis of the Ruby mine vein

férmation is given in the ‘Fluorspar' section of this thesis.



Quartz

Pyrite‘,‘

Sphcﬁ’ler‘ite
”Chclcopyrite
. Tetradymite -

'Go!er{c

-Argentiferous
Galena

"~ Gold
Fluorite
: Barifé_

-. Calcie

CRENDORY

54

FRORRSY

l“F-'_i'gti_re_S; Paragenesis of mineralization in the
' Northwestern Organ ‘Mountains.




® N

.55
DESCRIPTION OF MINES AND PROSPECTS

Most of thermines in the study arsa are in Very poor condition
nd were not entered during this studi. Descriptions of individuai mines
! .
exe published by Dunham (1935). Publications by Soule {1951} and
othrock (13&6) were hglpful in desc?ibing the Torpedo anﬁ Ruby mines.
laim data and_athet‘misceilaﬂeous information were furniéhed by the
.ureau”of Land Méhagémen;;'Las Cruces, Naw Mexico. he base and precious

etal mines are discussed in the order of their past ecounomic significance,

tarting with the highest producer.

Base and Precious Metal Mines

Stevenson~Bennett Mine

The Stevensoﬁ—Bennett mine is 16cated'i. rhe southeast 1/4 of
ection 11, T. 22 §., R. 3 E., approximately 1.5 miles (2.4 bkn) soﬁth of
he town of O¥gan and is at an elevation of'5,400 feet (1,646 mjf?late vi).
uring the years 1882 ﬁhru 1920; the mine produced an estimated $1,200,000
orth of lead.and.siiver.. The property consisﬁs of numerous ﬁnpateﬁhed“
ining claims and three patented claims: the Stevenson East, San‘Angustin
ode, gnd Bennett Mine L;de. The pgtented claims are preéentif owned by
L. R, Cok, Las Cruces, ﬁew Mexico.

The geolegy in the étevénsantennett mine area is very complex
:ﬁig. §)., High-angle normal faults have cut Cambrian, Ordovieian-Silurian,

lavonian, Missisgippian, and Permian wilrata, and intense brecciation and

P ey . 7
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Plate VI: - Stevenson-Bennett mine, view looking to the east.. .
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gilicification haye formed jasperoid zones'along a few of the faults. The
areas of intense silicificabtion may represent conduits through which the
late stage silica-rich sclutions moved. Ofé deposits occur iny in
dolomites of Orodvician~Silurian age. Tha overlying shales of Devonian
age may have blocﬁéd.risimg ore—baﬁring solutions and prevented deposition

I

in Mississippian and Permian strata (Fig. 7).

The Stevenson ore body crops out on the surface in a Ifracture zone
that parallels one of the major north-trending faults (Fig. 8). Approximatly

-0 feet (15 m) below the surface, the ore follows the lower contact of a

quartz feldspar porphyry sill. The ore body consists of quartz, fluorite,
cerussite, smithsénite, and argentiferous galena. Oxldized material at
the surface reportedly pontgined 120 ounces of silver per .ton.

The Bennett ore body also folléws a ffactufé zone but doeéknuﬁ
”‘;rbp out {(Fig. 8)f The ore deposit is tabular, striking N. 10% E. and
dipping 70° W., and reasches a maximum strike length of nearly 500 -feai -

~

(152 m). The known vertical extent of the ore body is 600 feet (183 m)
and thickness of the zene is reported t; Have been apﬁroximately 10 féet
(3 m) on the 200-foot (61 m) level. Hyﬁogeﬁe ore éonsisted of gélena,and':
sphalerite in a génguatof quartz,lpyrite,'éﬁd siiiéified dolomite. Tﬁe.'
Beﬁnett.oré body déntaiﬁéd much 1é$s'siiver tha;~tﬂe Stevenson ore body. .

The Page oxe deposié ié a smali replaceméﬁt in t@e Ofdoviciaﬁ~~
Silurian dolomites betweén the Stevgnsoﬁ énd Benne?tioré £odiés (Fig.i8}.”
The ore éontainéd galena, cerussite, smithsoniﬁe,_éuéxtz, and silicified '
éolqmite. a

Ore assays, reported by Dunham (1935) and Antisell (1856), are

as follows:
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property, however, one private company report esbimated 35,000 tens of

15 perceat base metal sulfides in the Stevenson-Bennett mine.

. Torpedo Mine

s

The Torpedo mine is approximately 1,000 feet (305 m) scutheast
of the town of Organ, in the narthwest 1/4 of section 1, T. 22 S., R. 3 E.,
at an elevation bf 5,2&0 feet (1,597 m). Total production from the

-

property since its discovery has besn approxiﬁately 3,506,000 poun&g
(1,587,000 kg) of coppe; and minor amounts of silver (Soﬁle, 1951}, The
proparty consists of two patented claims, the Torpsdo and Little BEnl
Scott, and several othar patented and unpafented plaimﬁ ﬂggrby. Most of
the property ié preseﬁtly ownad by Waltér W. Isaacks, Las Crucés, New a
Mexica. |

The copper deposit is-a replacement in qu#rtz nonzonite breécia ;
between two major faults of the Torpedo~Bernett fault zone. The faults.
strike N. 15° E. and dip‘soc ﬁo 80° E;. The Organ Mountain Batholitﬁ
crops oukb east of the.b;gcéi; zone aﬁd'theAHueco Fo;matid# crops out west
of the hreccia zoné {Eig; é). Couge zoges; 4 to 12 feet {ljto 4 m)'thiék,
‘ogceur along‘both major faults. \Adjacent te ﬁhe Torpedo—Benpett faﬁlt |
zone, the batholith has been moderately.alfered to ﬁaolinit; and. the Hueco
limastones have been garnetized, marbleized, and silicifiéd. Both,however,‘T
are completely barren of copper mineralization. - The maximué thickness of
the breccia zone is‘approximately‘ZOO féet (éi m) and it averages about

100 feat (30 m) in thickness. Past productive copper zones extendad along

a strike length of about 500 feet (152 m).
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‘Stevenson ore: ‘Pb—86.4%, S-13.34%, Ag-46 oz/ton

Beanett ore: 200-foot level: Pb-15,6%, Zn-15.2%,
Ag-11.45 ozfton

" 400-foot level: 'Pb-10.77%, Zn-12.96%,
Ag~2.89 oz/ton

I

‘Dunhaw (1935} publishad the following description of the workings:
l P = P

-.The developrents include, on th2 Stevencon ove body,
open stopes whare the ore follows the fault, three tuunels
(¥os. 5, 6, and 7) and two underground stopes im which
the ore in the dolomite below the porphyry has bes=n mined.
These were the earliest workings.

The main entrance to the mine is No, 1 tuﬂnel which
intersects the Bennett ore body 340 feet from its portal.
Thare are large open stopes on this ore body, supported by
pillars of low-grade ore and by a few stulls; apart from
the pillars, -the 'ore has been stoped cut down to the level
.of the drainage tunnel, 240 feet below the collar of the
main chaft. A crosscut on No. 1 level runs to the east,
connecting with the Page stoves, and continues east, where
a branch drift has cut the Stevenson fault, and has besn
conkinced to cut the fault which brings dolomite against
Bliss sandstone, HNo. 3 tumnnel cuts the Bennett ore body
near its intersection with the porphyry sheet. It also
continues to the east, joining with the Page workings.
Between No. 1 and 3 levels there are stopes both above and
below the porphyry sheet. No. 4 tunnel has explored the
lower contact of the porphyry sheet to the south. A
continuation of the Page ore body was found, and this has
been stoped up to the surface. The deep levels are
accessible from the main shaft, situated to the northwest
of the Bennett ore body. ' This goes down throngh the shale
into the dolomite, and reaches a depth of 450 feet, with
levels at 200, 250, 350, and 430 feet, The water stands
just below the 200-foot ievel at preseat. On the 200-foot
level a long drive was carried north, without, however, '
finding any more ore, There are exploratory crosscutbs to

- the east, but continuations of the Page and Stevenson ore
bodies in depth have not been found. Only a small amount of
stoping has been done below the 250-foot level., Tha

" drainage tunnel, 3,007 feet lomg, cuts the shaft at the
250~feot level, There has been some caving in this tunnel,
*and 4z is not fuanctioning at present.

Very little information is published on the potential of the
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Portions of the preccia zone have been silicified ané ighly
aliered; brecciated,uand recemented with silica. ' The primary ore minerals
© are quartz, pyrite, and chélcoﬁyrite. Copﬁer prqduction>waé mainly from

theloxidized mone where chrysocolla ccecurs as replacements of the quartz
menzonite breccia. The o#ide zone-extendsnto a depth of at least 300 feet
J .
(91 m). Native copper, guprite, hrochantire, turquoise, azurite, and
malgphite are ghundant loecally. Buliiide enrichment'(chélcocite) hag baen
"reported at a deptﬁ of apﬁroximately,BﬁS feet (111 mj. The grade of ore
mined between 1599 an&.1901-ranges from 9 to 19.2 percent copper and 0.3
to 10.4 ounces of sil&er per ton. The average silver content was approi-
imately Z oﬁnces of silvef per- ton. |
Thexworkings:consist of‘ﬁouy vertical shafts: No. 1 is 206 fest . -

) . !
(61 m) deep, No. 2 is 250 feet (76 m) deep, No. 3 is 500 feet {152 w)

. deep, and No. & is 165 feet (50 m) &eep. All of the shafts are intercon—
nected by stopes and tgnnelg, and'a-tunnel aiéo connecks them with the ;
Copper Bar south.shaft on tﬁe'Memphis preperty. Most of the mining was
done Bét@een the 200—£odt {61 m}‘aﬁd 300-foot (91 m) levels. The workings

are presently inaccessible.

e T

~

Memphis Mine

Tha ﬁemphig miﬁe is.loc;teé;in.the norgﬁéest 1/4 of section 1,
T. 22 8., R, 3 E.;‘at an elevation of 5,180‘feet‘(1,579 m). The property
consists o£ one patented claim, tﬁe Memphis, which‘is approximately 750_
faet (225 m) nortﬁe;st of %he towﬁ of Organ. The claim is presently owned

by Walter W. Iszacks, Las Cruces, New Mexico.

»
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Mineralization on the Hem p s property is in the Hueco TFormatioen
(Permian). The sedimeﬁta?y gtrata are overlain to the north by an
intensely altered gquartz feldspar porphyry sill, and‘a;e bounaed on fhe
eagt and ﬁest by high*angle'féults cf the TorpedoéBennett fault zone. The
southern end of the claim is covered by alluvium,

Cortain beds of the limestone wetre totally replaced by andradite;
diopside, and wollastonite during the pyromstasomatic stags of uinceralization.
The remaining iimestone beds, between the cale-szilicate unifs, wera then
replaced by quartz, specularite, and sulfides. No sulfide ﬁinerélization
occurs in the Organ'ﬂouﬂtaln Batholith or quartz feldspar porpny;y sill
adjacent to the Hueco Formation. Solflde and oxide ores were miuned at the ‘
Memphis property. TEe oxide ores, extending to a depth of 200 feet (61 ny,

. . ' H .
were tha wmost important in terms of production. .

Four principal ore deposlts were dlscove*ed during the veavs 1882

to_1929.' The largest and most productive ore deposit was developea aﬁ the
Scuth shaft. The prlnolpal ore minerals included malachlte, azurite,

cnrysocollh, ‘and complex sulfides. The worklnés COHSlSt‘Of a 180 foot -
(55 m) vertical shaft éné_aumeroos large stopes.' Average assays of’thg.

. complex sulfide ovres, taken during the years 1911 to 1913, are as follows:
L BIIVeLes s s seaniananens. 0.8 ounces per ton -
Copper...ceousrensannses. 6.6 percent -

ZiDC. v enenemrereanersrases 5.4 percent
Lead--.-.-.-........-.-.\.’ -;1 !—rcent_!' . '

An ore body of chalcocite was discovered beétween the 30- and
50-fost (9 and 15-m) 1evels in the ‘Roos shaft. The workings consist of a
200 foot \61 m) vertical sba;t with working levels developed at 30 50,

160, and 200 feet (9, 15, 30, 61 m). Malachite and chrysocolla were mined
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from open cuts south of the main shaft,

The.Zine shaft produced malachite, azerite, and calamine -
(beﬁimorphite) ores from a 4 foot (1 m)‘thick deposit, Ore was mined for
200 feat (61 ) -down the dip... Massive sphalerite céﬁ was feporteﬂ in
the bottom cf,fhe‘stope. The workings consigst of a 200 foot (61 m)
verticéi.sﬁaft and numerous stopes.

. Southwest of tﬁe ﬁaos shéftg & fréctﬁre zone contains }imonitic
material wiﬁh high_silfer content. The mine ceonsistg of a smell shaft

extending to a depth of only 20 feet (6 m). Tetvradymite (BiZTeZS),is

abundant in a few deposits south of the Roos shaft.
Modoc Mine

The Mbdoc.mlne is approxlmately 5.5 miles (8 9 <m) south of the

'ﬁowﬁ of Organ (Plare VTI) ' The mine is at an eLevation cf o, Séb fee%

(2 006 -m) and is in the SOLthWEbt 1/4 of section 31 T. 22 S., R. 4 E.
g Ti'ramr patenteu clalms, th° Mlchlgan, Easy Picki H Wall Streat Bw28 LOL&,
and: ‘Paci Fic Republic Lode, are presently owned by Danlel J Ford Las
U'C*uces, Neﬁ Jex1co.

| Tha deposit is an;ifreguigr replacement in the Hueco Formation .
 (Fermian) adjacent to .the Mcdoe fapit. Hueco limestene makes up the_fooéwall
"'nf'th,Mo&dc *au1t and’O;@jcﬂ Andesite makes up the hanging wall (Fig. 10),
‘The limestones have'beén_inten531§ garnetized, marbleized, ¢nd silicified
' and tﬁe'm;néraliéed ground. is extensive, but only a.faw sﬁ;li-ére bodies

~have been discovered. The deposit is-classified zs pyrometasomatic.

Galena, the principal ore mizeral, occurs as massive repla .cement:
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" 'property consists of several unpatented claims in the southwest 1/4 -of

2t
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of limestone adjacent to garnetized iimestone. Argentiferous galena

and sphalerite are present in minmor amcunts. The silver content was

reported to be 2 ocunces per ton. Gangue minerals include andradite,

‘“grossulavite, epidote, chlorite, quartz, calcite, and specularite.

The workings consist of an 185 foot (56 m) inclined shaft down -

’

‘ tﬁé‘diﬁ of the Modoc fault and an 85 foot (28 m) adit that interssets the

‘shaft at the 95-Ffoot (25-m) level. Most of the winming was done betweazn the - :
. " i

95—foot (29-m) level and the 185-foot (56¥ﬁ) level, There are NUMETous

v émall shafts, pits, and trenches in the vicinity of the Modoc mine.

Homestake Mine

The Homestake mine is approximately 4,000 feet (1,219 m) northwest

jigf the Memphis mine and is at an elevation of 5,140 feet (1,567 m}. The

-~ -~

"sgqtion 36 .and the southeast 1/4 of section 35, T. 21 S., R. 3 E. Present

“.otmership of the property is unknown.

The ore occurs iﬁ'replacement bodies in the Hueco Fo;matiqn;
(?armian) adjéceﬁﬁ to a highly élééréd quartz feldspaf'porpﬁyry sill. %he
liméstbne~§orphyry ;dntact strikeé"N. 40° E. and dips 35° to 40° Nuw. #h&)
fheﬁbféﬁﬁodies appear to éarallel éhg contact. Aréentiferﬁus galena and
.ceryssite were the principal éré mineréls, however, small amounts of
argentcjarcsite were mined from the oxide zone. Coﬁmoﬁ gangue minerals
include calcite, pyrite, quartz, and limonite. Durnham (1935) reported
that an average assay of the ore miﬁed from 1912 to 1%l4 was Au~0.08 ounces

per tom, Ag-27.8 ounces per ton; and Pb-11.5 percent.:



The workings consist of an incline shaft, an open stope, vertical
shaft, a2nd several small pits. The workings are presently in very poor

condition.

.Philadelphia Mines

The Pnllagelrnla graup consists of three patsated claims, the
ir?rd Black Quartz, and Short Cut, apprOY1mately 1,500 feet {457 m}
northwest of the Memphis mine. The mines are in the southwest 1/4 of
section 35, T. 21 S.; R. 3 E., at an elevation of 5,14b,feet (1,567 m).
Small amounts of lead and silver were produced from oxide ores‘prior to
1934, The present owner is Walter W. Isaacks, Las Cruces, New Mexico.

. . .
Dunham (1935) described the small deposit as follows:

A guartz-galena deposit replacing a2 thin Magdalena
limestone (now classified as Hueco Formatifon). The R
ore shcot occurs where a fissure zone striking N, 15° w. ~
comes into contact with a gquartz monzinite dike, .
Strlklna N. 40° W. The limestone strikes NE. and dlpa
55°NW. ineralization includes limonite, cerussite,
argentojarosite, quartz and residual galena masses.

The wornlngs, now inaccessible, conslstod of three vertical sha;ts

.connécted by un dergrouﬁd stopes and an incline that para1leled the

~

- 1imestone bedding.

OrLJOR Mine

The Orajnn nine dg locaﬁed approximately 800 feet (244 m) south
of the Modoe proaerty, .at an elevation of 6,260 feet (1,908 m). " The mine

is in the norhhaast 1/4 of section 1, T. 23-8., R. 3 E., at the nouth of



'Filimﬁra Canyon. The property conéista of one patented claim, the Orejon,
and ﬁgmerous‘édjacent‘unpaiente& clﬁims.‘ The Orejon claim is presently
ownéd by Daniel‘J. Ford, Las Cruceé, ﬁew Mexicq.l .

The deposit is a cylindrically-shaped replacement {pyromatasomatic)
in Hueco limestone adjacent to the Modoc fault. The hanging wall of the
fault is Qéejon Andesite and the footwall is_the Hueco Formation (Perm;an).
Argegtifarous'galené was thé main ore mineral and spalérite and
chalcopyrite were locally abundant.- Cormion géngué minerals include

"andradite, épidote; chlorite, quartz, and specularite. Duuhaﬁ (1935)

"reported that asséys made in 1910 indicated the fﬁllowing metal content

of the ore:

SilVer..seecsccssessnses-28.5 percent
Leadeeesssennnsarasnnraas2l,2 percent
COPPETesvasaesssessenses 10,4 percent
ZiNC . ciravaerenersinsenss 9.0 percent
Gold.ervanrnerronnsnanes.0.06 parcent

. ) : ~
The workings consist of an 125 foot (38 m) incline shaft connected

“to- a 100 £foot (30 m) -tunnel. The mine was imaccessible duriang the time of
- the field study (summer, 1974).

Fluorspar Mines and Prespects

~
*

Rubg Mine
The Ruby mine, alsc known as the Hayner mine, has accounted for
the only production of fluorspar in the northwestern Organ Mountains. The.

mine is approximately 4 miles (6 km) south of the town of Organ and is at
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an clevation of 5,720 fset {1,745 m). Thé préperty consists of two
conbiguous patented claims, the Ruby and Gloria, 1ocate§ ip the northwest
1/4 of soution ?5; T. 22‘315,R. 3 E. (Fig; 1. ﬁﬁﬁeroué-unpatented'claims.
are also inrthalérea; Thé présent.owner of the eclaimg is Audria Hayner
Palner, Las Crucés, New ﬁexico. Cougar FluorsparJCorporation, Las Cruces,
holds a Iease oﬁ the property.

’ Fldofspar écc@rs in the andesite dikg {T2) and the Hueco éormation
(Permian) in.a series cf's;ﬁ?araliel fissuré vains and,fracture ;ﬁnes. The
faults and fractures étrike approximately N. 20° E. and dip 506 ro 737 E.
and may be a southern continuation of the Torpedo—Benne;t fault zome. 8ix
veins are exposed An #he surface in the Ruby mine area (Plate 11}, Vein
Feos. 2 through § ;gf tﬂe Hueco Formation and Vein No, 1 is é bedding plans
vein that dips'45° to 66° W, Tﬁere are eight addifional mineraiized
fracfﬁre zones exposed in the underground workings that contain wuiner
amountsrof fiuorita'(Plate_III). The Hueco 1imestcnes ars moderatély\to'
intensely marblelzed and tﬁé andegite dike is intensely chloritized a;d
‘epidotized; Most of thé Fluorspar cccurs as vbid.fillinés, howa%er, ninor
replguement of mééﬁieiéqd‘limestoné breccia frégﬁents ig évideqthin the‘
iargér veips:' :‘ o B - s |

‘A summation of known surfzce vein lemgths and thicknesses are as
~ R - -~

fcllows:ﬂ

.

Length .. Thickness " '.
Vein No. 1 246 feet (75 m) 1.5 feet (0.5 m)
Vein Wo. 2. 415 feet (126 m) 1.5 feet (0.5 m)
Vein ¥o. 3 570 feet (174 m). - 3 feet (1 m)
Vein No. 4 369 feet (112 m) 1.5 feet (0.5 m)
Vein No. 5 401 feet (122 m) 1.5 feet (0.5 m)
Vein No. & 615 fect (187 m) 2.5 feet (0.8 m)
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The fluorite in the area is white, pale green, and parple and
accurs as fine- to coarse-grained vein material with alterneting bands of
calecite. Quartz occurs near the outer edges of each vein. Caleite-
fluorite. bands in the central portion of the vein are apparently free of
éuaztz. Minor amounts of barite were reported by Rothrock (1946).

‘7 The principal workings consist of open stopes, trenches, and
;*drifﬁs on Vein'No.-Z, Vein No. 3, and Vein No. 6 (Plate II). .Most of
- ghe work was carrie& out prior to 1943. Vein No. Z'has been trenched
_glong the strike for-SO feet (24 m) and to a depth oanpproxiﬁaﬁely 20
-féét (6 m). Vein No. & has been worked by 25-, 32-, and 55-fcot
(3, 10, 18 m) adits, all pérallal to the strike., The principal workings
.0f the Ruby mine are on fein No. 3. It was worked by adits on two levels
in'thelearly stages of development, and later the’bottém level was stoped
;o.the surface. The workings on Vein No. 3 consist of an open stope 150
Tféet (49 m) along the strike of the vein and to a depth of approximately
50 feet (15 m); ‘Exploratory work betweeﬁ'1973 and 1975 consiéted of sink
~ing a 95 foot (29 m), incline shaft on Vein No. 3 and drifting eéét 595“
feet (181 mb. Tﬁis tunnel cuts all the veins except Vein No. L.
The reported Can content ranges from 20'to'96 pergéqt.

Moderate fluorspar reserves may exi’st on the property, however, additionali

drilling and exploration weuld be necessary to prove rimable reserves.

‘Fillmoreé Canyon Fluecrspar Progpect

The Filimore Canyon Fluorspar Prospect® is approximately 200 feet

*Named by writer
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(6} ») south of the Orejon Mine, The prosgpect is in the northwest 1/4 of
-.3ection 6, T. 23 8., R. 4 E. and at an elevation of 6,400 feet f1,951 ﬁ).
The property consists of one patented claim, thes Orejon, owned by Daniel
J. Ford, Las Cruces, New Mexico. WNo production has been reported.
‘Fluorspar cccurs in the Hueco Formation (Permian) ia small peds
and reélacements associated with jaéperoid. The deposit is in the f&otwall
. of the Mcdoc fault and much of the area is covered by alluvium.
The fluo?spar is fine- to medjum-grained (0.1 to & mm) and is
intermixed with quartz. Common gangue migerals include 3ndradife, calcite,

epidote, specularite, and Iimonite.

ECONOMIC POTENTIAL OF THE AREA

The minefalized belt along the western froat of the Organ
ﬁouptains contains silver, -gold, ;éad, zine, copper, £luorine, and
minor amounts of tellurium, bismuth, antimony, and molybdenum. Linmited
ekpldratian, primarily for fluorspar and porphyry copper, has been
cop&ucted in the Organ Mining District. There has been little or no.
'éxploratiaa in the Modoc miﬂé area. It will probablyjbe necessary ﬁo
use géophysical and geochepiéal'methods, drilling, and detailed al-f:m:‘e.ttl:-i._oﬁ_-’ ’
" mapping im exploracion programs as deposits may be at depth or covered with
_ﬁediment gravels and alluvium, |

Mineral reserves (from private company reports) reported in the

past few ysars include the following:

1. Stevenson-Bennett mine: 35,000 tons of ore with 15 percent
base metzl suifide content.
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2. Torpedo mine: 17,000 tecus of 3 percent copper ore with
about 2 ounces of silver per ton.

3. Torpedo and Memphis .
mine areas: 300,000 tons of 1 percent copper.

4, . Ruby ﬁiﬁe: Possible reserves of fluorsp;r.

uture exploration will undoubtédly add to the,knowﬁ mineral deposit list,
White, éoéfsely crystalline marble in the Ruby mine area may be a

";Qrée_for roof and vard gravels. The Dripping Sprinéé areaxéould provide

2 estimated 25,000,000 cubic yards of high quality uncomsolidated coarse

%g;avel, cobblés, and sand. The Bureau of Land Management is currently
nvestigating possible geothgrmél energy sources in the area.
Environmental groups are requesting withdrawal of the Crgan
‘gbuntains—ﬁof recfeational uge, and that could happen in spite of the fact
that preliminary enyironmental impact studies show that prospecting,
cexploration, and development in the area would not seriously affect the
environment.

T

CONCLUSIONS

Paleczoic sedimentary rocks and Cenozoic igneocus rocks make up
wmost of the Organ Mountains. Most faults in the area are high-angle and

s normal and are related to the Organ Mountain Caldera, intrusion of the

Orgau Mountain Batholith, or Basin and Range faulting in the Torpedo-



paiena, sphalerite, chalcopyrite, and fluorspar. Hypogene and supergene

LI TN . "

eplacement bodies. Major factors influencing the localization of the

i

O
i
He

ts appears to have been host rock composition, type and degree of

revious metamorphism and metasomatism, local changes in strike and

- . - . [
< N .

of Faults, and the amount of o

Metamorphism, metasomatism, and alteration types include marbleization,

pen. space in faults, fractures, and breccias.

‘epidotizatiogﬁ garnetization, sericitization, #ilicification, argillization,

grand kaolinitization,

'

Exploration in the Crgan, Ruby mine, and Modoc mine areas may .

N v
L

in the area consists.of limited exploration, primerily for fluorspar and

vorphyry copper.
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;L cation:

", Major Censtituents:

) .
. K~feldspax:
(4w

Oligocliase?:

Anzo

(22%)

Quartz:
(22%)

- Minor Ccustituents:

Hernblende:
(2%)

Biotite?:
(0. 5%)

. Alteration Preducts:

Calcite:
(37}

Magnetite:
2%y

APPENDIX "A"

MICROSCOPIC DESCRIPTIONS OF

IGNEQUS RGCKS

Center of section 31, -T. 22 §., R. 4 E., batholith near the
Modoc mine, 30 feet (9 m) from igneous contact; Organ
Mountain Bathoelith (Tqm) _ :

Name: Quartz monzonite

Holocrystalline, medium-grained (1 - 5 mm), equigramular.

Anhedral crystals; maximum size 5 mm, averaga
size 2 mm; perthites common; moderate to intense

" alteration to calcite and kaclinite, ¥X-feldspar

alteration is gencrally more intease than

plagloclase nJLeratlon.

t

1 SLally as anhedral perthites in the K-feldspar,

occurs as cores, veins and irregular patchess
average size of cores 1 wmm, veins znd peatches
0.2mm; moderate alteration te kaclinite, sericite,’
and calecite.

Anhedral grains; occurs as blebs and small gralns,.
maximum size 2 mm, average size 1L mm.

Evhedral crystals; average size 1l mm- x 0.3 mm;
weak alteration to mdgnetlte, chlorite, and
calcite.

Anhedral fragments associated with magnetite
average size 0.5 mmj mcoderate alteration to
wagnetite and iron oxides.

From alteration of feldspars and some from
alteration of mafic minerals.

From alteration of mafic minerals, minor amount
may be primary.
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From alteration of felidsnars.

Kaolinite: i
(2%)
Sericite: Frem alteration of feldspars.
(27%) ‘
Chlovite: From alteration of wmafic minerals.
(Tx) ‘
Slide No. 120
Locatjon: ‘Southeast 1/4 of section 11, T 22 5., R. 3 E.,
o approximately 900 feet (274 m) east of che Stevenson—
Bennett wine, 10 feet (3 m) from the granite (Tg ) conta.t'
Organ Mountain Bathollth {(Tgm).
:° Name: - Quartz monzenite
" Texture: -
R \

' Major Comstituents:

K-feldspar:
(46%)

Oligoclase:
H Anlg
: (30%)

N Quartz:
% (18%)

Minor Constituents:

Sphene:
(3%

Bictite:

{12)

Apatite?;

(Tr)

Holocrystalline, medium- to coarse-grained (1 - 9 am),
inequigranular. .

Anhedral te subhedral phenoccrysts: meximum size

9 mm, average size 1.5 mm; perthites common; two
distinct generations of K-feldspar are presentj
commonly intergrown with quartz; mederate

~alteration to kaolinite, sericite, and calcite.

Anhedral phenocrysts and cores of larger grains;
albite and carlsbad twins are common} some
crystals are mantled by perchite; zcning present
in some crystals; size ranges from 0.2 mm to

1.5 mm, average size 1 mm; moderate to intense
alteration to kaolinite and sericite.

Anhedral grains, many are intergrown with

feldspars; average size 0.3 mm. - ¢

Anhedral, interstitial crystals assoclated with
quartz; average size 0.2 wmm.

Anhedral crystals; average size 0.2 mm; moderate
alteration to chlorite znd magnetite.

Anhedral grainsg; average size 0.1 mm.
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Alteration Products:

Raclinite: From slteration of feldspars.,
(iZ) ’ :
Sericite: From alteration of plagioclase.
(Tr) -
Chlorite: ' From alteration of biotite, . .
(Tr) )
Magnerite: ' From alteraticn of biotite.
{Tx) ‘
Calcites ' - ¥rom alteration of feldspars..
(Tr) '
{ Iron oxides: - :From alteration of magnetite and biotite.
(Tr) ' : -
~ .
Slide No. T~ 130
Location: Southeast 1/4 of sectiom 24, T. 22 S., R. 3 E., batholith
in the Baylor Pass area; Organ Mourtain Batholith {Tgm).
. ’ \ ‘ :
Name: . .. Quartz mcnzonite
Texture: Holocrystalline, medium-grained (1 - 5 mm), equigrannlar.

Major Constituentsg:

K-feldspar: Anhedral grains; maximum size 6 mm,‘average size
(38%) 2 mm; perthites common; modarate alteration to

) kzoiinite, K~feldspar more altered-than

plagioclase in general,

i ~

. Andesgine: Anhedral perthites din the K-feldspars, occurs as
An36 - cores, veins and jirregular patches; cores averaga /
. . : . . ’
(23%) : size 1 nm, patches and veins average size 0.1 mm.
4 i

% 0.3 mm; moderate alteration to kaolinite, .
gsericite, and calcite.

Quartz: ' Achedral grains, occur as blebs and small grains;

(35%)y : maximum size 2 mm, average size 1 mm.

Minor Constituents:

Biotite: Anhodral fragments, good cleavage; average size
{0.5%) 0. wn; moderate alteration to magnetite and
. “ ircn oxides.




Alteration Products

Kaolinite:

Andesine:
] An3ZS

(38%)

Quartz:
- (28%)

K-feldspar:
{18%) -
Minor Constituents:

Biotité:
(8%)

Amphibole:
(2%)

Hajor Constituents:.

From aiteration of feldspars, K-feldspar most

(3% extensively.
Magnetite: From alteration of biotite, sone may be primary.
17 : : i
Sericite: From alteration of plagicclase,
(Tr) -
Calcite: From alteration of feldspars.
(Tr) . -
»Slide No. . 10
Location: Southeast 1/4 of section 1, T. 22 8., R, 3 E., within
Dunham's Phase 3 boundaries; Organ Mountain Batholith.
i \ .
\. Name: ~ Biotite quar®z monzonite
~ Texture: "Holocrystaliine, mediuz-grained (1 - 5 mm), equigranular.

Anhedral te subhedral laths, many are zoned;
maximun length of 7 mm, average size ! mm %,
Z.5 mm; albite and carlsbad twins are corno
alteration wzries from moderate to intense;
plagioclase constitutes 66% of the total feldspar,

Anhedral grzins; occurs as blebs and small
crystals in the matrix; maximum size 2 mm =
1.5 mm, averzge size 1L mm x 1.5 e

Anhedral grzins; size ranges from 1 mm to 2 mm,
average siza 1.5 mm; moderate alteration to .
kaolinite znd calcite, . p

Anhedral tc subhedral crystals; average size 1 mmj
relatively zmaltered.

Anhedral grzins; magimum size 1,5 mm x 0.2 nm,
average size 1 mm x 0.2 mm; intense alteration to
magnetite, epidote, and iron oxides.



Alteration Products:

Major Constituents:

K-~feldspar:
{55%)

Quartz:
(20%)

Biotite:
(117>

)

clase:

Plag
- {1d

ig
%)
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Sericite: From alteration of feldspars.
(3%) -
Magnetites inhedral to subhedral grains; average size
(1%) 0.3 mm;: mostly from alteration of amphibole.
Enidote: From alteration cf amphibole-and feldspér.
(1%}
Calcites From alteration of feldspars and mafic minerals.
- (Tx) '
Chlorite: From alteration of mafic minerals.
(Tx)
8lide No. Pc-
. “ _ .
Location: _ Eastern 1/2 of section 11, T. 22 S., R. 3 E., approximately

900 feet (274 m) east of the Stevenson-Bennett mine;
Granite (Tg).

Name: , Biotite granite

" Texture: ‘Holocrystalline, medium-grained (1 - Z mm), equigranular.

Anhedral erystals; size from 0.5 mm to 1.7 mws,
average size 1 mm; carlsbad twinning in most

"erystals; perthitic intergrowths are conmon;

moderate to intense alteration to kaolinite.

Anhedral grains; sizes range from 0.2 mm to 1 wmm,
average size 0.5 mm; numerous tourmaline needles
in the quartz grains.

Anhedral to subledral crystals; sizes range from
0.3 mm to 1L mm, average size 0.4 mm; intense
alteration to magnetite and miscellaneous iron
oxides, corrcsion of edges is common.

Anhedral to subhedral iaths, 0.6 mm to 1.2 mm,
average size 1 mm; intensely altered to kaolinite
and calcite, no composition determination is
possible.



Alteration Products:

Hornblende:
(20%)

'l' - 83

rom.alteration of feldspars.

Kaolinite:
(27)
Magnetite: From alteration of biotite, some may be primary.
(3%)
Calcite: From alteration of plagioclase.
(Tx) .
Iron oxides: From alteration of biotite.
(tr)
Slide No. 76
Locatlion: Southeast 1/4 of section 26, T. 22 S., R. 3 E,,
. approximately 1,200 feet (366 m) south of Mine House
o N Spring; Orejon Andesite (To).
oo . . '
$5 - ,
34 Name: . Porphyritic hornblende andegite
_‘%ﬂ - Texture: Holocrystalline, porphyritic; flow sfructure in the
K. : groundmass.
g Groundmass:  Constitutes about 52Z of the whole rock; average size is
_ less than 0.05 mmj consists mostly of plagioclase with very
i minor amcunts of ¥—-feldspar and guartz; alterzticu of tha
. matyrix is moderate to very intense.
B Major Constituents
g .
g‘ _Andesine: Subhedral to euhedral phenocrysts;'sizes range
bl Ang, from 0.8 mm to 2.1 mm, average size 0.4 mm X
._%g (717) 1.2 mm; intense alteration to kaolinite; sericite,

and caleite; normal and oscillatory zoning in
many crystals zleng with carlsbad and albite
twins; many of the crystals are broken, probably
due to flowage; most of the groundmass is
plagioclase with minor amounts of K-feldspar

and quartz, large amounts of altered material are
also in the groundmass.

Subhedral crystals both as phenocrysts and

" groundmass; sizes range f£yrom 0.1 mm to 1.5 mm,

average size 0.8 mm; nost crystals ara completely
altered to calcite, magnetite, and chlorite; some
of this materiail may be highly altered biotite.

e o Tee,
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Minor Constituents:

K~feldspar: Subhedral crystals, both in the groundmass and
(2%) ‘ as phenocrysts; sizes range from less than 0.1 mm
to 1 mm, average size 0.3 zm; modgrate to intense

.alteration to calcite, kaolinite, and sericite.

Sphenel: l Subhedral crystals; average -size 0.2 mm.
(1%) - '

Quartz: o . Anhedral crystals usually in the groundmaas‘
(1%) average size 0.3 mm. -

Alteration Products;:

Kaolinite: . From alteration of feldspars. S
2%y - S .. ' ( : , :
Caleite: From slteration of feldspérs and mafiégminerals.
(2%)
Sericite: © From alteration of feldspars.
(Tr)
Chlorite: . Trom alteration of mafic minerals. e
(Tr) -
Magnetite: Erémialteration of mafic minerals.
(Tx} ' '
Epidote: . ' From alteration of plagioclase.
(Tx)
Siide No. a8
Locatibn: Eastern 1/2 of sectien 1, T. 23 S., R. 3 E., intruded along

the Modoc fault approx1mately 2,500 feet (762 m) south of
the Modoc mine; Quartz latite porphyry dike (Tds}.

Name: Quartz latite porphyry

Texture: Holocrystalline, porphyritic.

Groundmass:  Constitutes 50% of the whole vock; average grain size is
less than 0.1 mm; consists mostly of plagioclase and

K-feldspar with minor amounts of quartz and biotite;
alteration in the matrix is moderate to intense,




Major Consti

tuents:

Andesine

Angg
(50%)

Kufeldspar:
C(297%)

Quartz:
{12%)

Minor Constituents:
~
Biotite:
T (3%)

Zircon:
- (0.5%)

-_ Alteration Products:

Magnetite:
(2%)

Xeaolinite:

(1%)

Sericite:

(1c) "

Calcire:
(Tx)

Chlorite:
(Tr)

slide No. 37

Location:

Subhedrsl to euhedral phenocrysts constitute 45%
of the entire vock, sizes-range from ! mm to 4 mm,
2verage size 2 mm, good carlshad and albite twins
in only a few crystals, [aint relic zoning in

“larger crystals; anhedral crystals of plagicclase

groundmass constitute 57 of the entire rock;
moderate to_ intense alteration to kaolinite,
sericite, and calcite, .

" -~

Anhedral crystals, confined to the groundmass;
average size 0.2 mm; intense alteration to
kaolinite.

. Anhedral crystals confined to the groundmass;

average size 0.2 mm; sllght corrosion cf the
erystal edges.

Anhedral phenocrysts; average size 1.3 mm x
0.5 mm; moderate te intense alteration to

‘magnetite, chlorite, 2nd miscellzneous iron

oxides.

Euhedral prismatic crystals; .average size 0.3 mm.

From alteration of bictite; finely disseminated

crystals in the groundmass may be purimary.

From alteration of feldspars.
From alteration of plagioclase.

From alteration of feldspars.

Yrom alteration of biotite.

Southeastern 1/4 of section 25, T. 22 S., R. 3 E., 15 foot

thick dike that crosscuts Ta and Ph; Quartz latite porphyry

dike (Lds)
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Name: : Quartz latite ﬁorphyry

Texture:

Groundmass:

Helocrystalline, porphyritic, equigranular phenocrysts,

‘Constitutes 50% of tha whole rock; average grain size is

less than 0.1 mm; censists mostly of ¥-feldspar and quartz
with minor amounts of plagioclase, magnetite, and biotite?;
moderate alteraticn of R~feldspar to kaolinite.

Major Constituents:

Plagioclases
- (45%)

.

K-feldspar:
(33%)

Quartz:

(15%) ‘:

Minor Constituents:

Biotite::

(1%)

Alteration Products;:

Magnetite:

(2%)

Kaolinite:
27

Sericite:

(Tx)

Caleite:

{Tx)

Chlorite:

(r)

Iron oxide:
(Tx)

From altexation of plagioclase.

Anhedral phenocrysts; maximum size 3 mm, average
size 2 mm x 1 mm; very intensely altered to
calcite, sericite, and kaolinite; no composifion
could be determinéd, minor zoning present; small
percentage as groundmass crystals.

Anhedral crystals, confined to the grcﬁndmass;
moderate alteration to kaoclinite.

Anhedral crystale, confined to the groundmass;
average size 0.2 mm; distinct lack of alteration.

Zubhedral phenceryets and .as minor amounts in the

groundmass; maximum size 2 mm, average size 1.5 mmj
‘many crystals are intensely altersd to magnetite,

chlorite, and miscellaneous iron oxides;
skeletons oif magnetite are common.

Euhedral prismatiic crystals; average size 9.2 mm.

¥rom alteration of biotite; minor amounts may be
primaxry. ) ' :

From alteration of feldspars.

From alteration of feldspars.
¥rom alteration of biotita.

From alteration of bictite and magnetite,



Slide Wo. 23

Location:

® _ 87

Southeastern 1/4 of section 36, T, 22 S., R. 3 E., two foot

thick sill in the Huaco Toanatlon west of the Modoc mine;
Porphyritic quartz latite sill (Tds).

Name: Porphyritic quartz latite

Taxture:

Groundmass:

Holeocexrystalline, porphyritic, equigranular phenocrysts.

Constitutes 62% of the whole rack; aﬁerage grain size is

) 0.05 mm; consists of K-feldspar and plagicclase with ninor
- amounts of quartz, wagnetite, an unidentified mafic mineral,

and miscellaneous iron oxides; weak alteratlon of

feldspars

to kaolinite.

Major Constituents:

Mbire:
Mg
(57%)

K-feldspar:
(28%) .

Quartz~ S

{10%)
Minor Constituents:

.Mafic minerals

(2%)

Alteration Products:

Calcites

(1%)

Kaolinite:

(Tr)

" Sericite:

(Tr)

Subhedral phenocrysts; sizes range from 0.5 mm
to 2 mm, average size 1 mm x 0,5 wm; aslbite and
carlsbad twinning are commonj anhedral crystals
coustitute 55% of the groundmass; weak to
moderate alteratlon to calecite, sericite, and

" kaolinjite.

Anhedral crystals, confined to the groundmass;
average size 0.05 mm; crystals have a feathery
appearance; modervate alteration to kaolinite
and caleite, - ’

Anhedral, very corroded grains; average size
0.5 mm; minor amounts in groundmass.

Extremely altered and corroded phenccrysts of a
wafic wineral that is probably either amphibole .
or biotite; maximum size 1 mm, average size

0.1 mm x 0.3 mm; altered to magnetite, chlorite,
calcite, and iron oxides.

From alteration of feldspars. and mafic mineral,
very fine-grained,

From alteration of feldspars.

From alteration of plagioclase,




Chlorite:
(Ir)

Magnetite:
(Tx)

Iron oxides:

(Tr)

Sl;de No. - 129

Location:

. 8!\
From alteration of mafic mineral.

From slteration of mafic ntu.ral.

From alteration of magnetita and mafic mineral.

Northeast 1/4.of section 36, T. 22 §., R. 3 E.,

approximately 500 feet (152 m) nor*h of the Madoe
fault; Andesite dike (Ta).

Neme: | Porphyzitic andesite

" Texture:

. ~
Groundmass

Holocrystalline, porphyritic.

Constitutes about 75% of the whole rock; average grain size
is less than 0.1 mm; consists mostly of plagioclase with
minor portions of K-feldspar, quartz,

and magnetite; altera-

tion in the matrix is moderate to intense.

Major Constituents:

Andesine

Aftsg
(80%)

. Minor Constituénts:

K-feldspar:
(8%) -

Quartz:
(3%)

Mafic mineral:

G2

Anhedral to subhedral phenocrysts constitute

104 of the entire rock, size ranges from 0.1 mm
to 1.5 mm, a2 few good albite and carlsbad twins,
minor zoning in larger cxystals; anhedral to
subhedral crystals constitute most of the
groundmass and are 70% of the entire tock,

. average size 0.1 mm, 1nterml¥ed with Kafelcspar'

moderate alteration.

Subhedral crystals, confined to the groundmass;
average size 0.1 mm; many are inclusions in

‘crystals of plagioclase groundmass; moderate to

intense alteration to calcite, kaolinite, and
sericite, but less intense than plagloclaqe
alteration.

Anhedral grains and clusters of grains confined

mostly to the groundmass; average size 0.1 mm.

Traces of completely altered mafic minerals,
(probably biotite or hornblende}, magnetite
graing form skeleton cutliines of original
cryétals; average size 0.5 mm, size ranges from
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2 mm to G.2 mm, thorlto magnetite, iron oxides,
and minor amounts of epldote are the common
alteration preducts.
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Alteration Products:

o

Magnetite: From alteration of mafic wminerals, a few grains

5
13 (3%) are probzbly primary; average size 0.1 mm; forms
gocd skeletal structure around original mafic
crystals.
Chlorite: - From alteration of mafic minerals.
(1%) :
Iron oxides: *  From alteration of magnetite and mafic minerals.
(0.5%) "
Calcite: , From alteration of feldspars and mafic mineralsy
“(0.5%) : very fine-grained. - S
Kaeolinites From alteration of feldspars.
(Tx}
Sericite: From alteration of feldspars.
{Tr) : —
Epidote: . From alteration of plagioclase. e e
ey ‘ |
Slide No. " E
Locations Northwest 1/4 of section 25, T. 22 S., R. 3 E.,

approximately 1,000 feet (305 m) east of the Ruby mine;
Andesite dike . (Ta), 30 feet (9 m) from igneous-sedimentary

contact,
Name: . Hornblende andesite porphyry
Texture: Holocrystalline, porphyritic.

Groundmass:  Constitutes 35Z of the whole rock; average grain size is
less than 0.1 mm; consists mostly of plagioclase with minor
amounts of K~feldspar and guartz, and much smaller portions
of hornblende and pyrite; alteraticn of the matrix is
moderate to intense. .

Major Constituents:

Andesine: . . Anhedral to subhedral phenocrysts constitute
An36 : 38% of the entire rock, size ranges from 0.7 mm

(752) to 2 mm, average size 1 mm x 0.5 mm, weak zoning




_Hornblende:
(10%)

Minor Constituents:

Qua&tz:
(6%)

K-feldspar:
(1%
~

- .~

Pyrite:
(0.2%)

Alteration Products: .

Epidote:
(7%)

Chlorite:
(1%)

Magnetite:
{0.5%)

Calcite:

- (Tx)

Sericite:

(Tx)

Kaolinite:

(Tx)

Iron oxide

(Tr)

. BT

in some phenocrysts, a few minor albite, carisbad,
and pericline twins; anhedrzl to subhedral
erystals constitute approximately 95% of the
groundmass and are 37% of the entire rock,
average size less than 0.1 mm, intermixed with
gmall amounts of K-feldspar and quartz; moderate
alteration.

" Subhedral phenocrysts; sizes range from 0.5 mm

to 2.5 mm, average 1 mm x 0.5 mm; intense altexa-
tion to chlerite and magnetite; magnetite forms
a few skeletons on crystals,

Anhedral to subhedral grains both as phenocxysts
and groundmass; average size 0 3 .

Subhedral crystals, confined to the groundmass;
average -size 0.1 mm; many are inclusions in
crystals of plagioclase groundmass; moderate
alteration to calecite, kaolinite, and sericite.
Subhedral crystals disseminated throughout fnﬂ
groundmass; average size (0.2 mm.

Subhedral to anhedral crystals from alteration

"of plagioclase mainly; good cores of epidote

occur in the larger phenocrysts of plagloclase°

- average gize 1 mm x 0.5 mm. -

From alteration of hornblende.

From alteration of hornblende, some is primary.

From alteration of feldspars and hornblende.

From alteration of feldspars.
From alteration of feldspavs.

From alteratica of magnetite and hormnblende.
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