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LLEGEND

Huatermary alluvium. FRestricted to presently active
stream vallsvs.

Uugternary colluvium. Unconsolidated deposite on hill
slopes and valley bottomsy tyvpically mapesd only whan
bedrock genlogy is totally obhscured.

Huaternary-Tertiary Santa Fe Grougp. Sedimentary
deposits of Sarnta Fe GBroup that have apparent GOuaternary
o late-Tertiary aga, i.s. deposite thet cover
mid-Tartiary structures.

Tertiary Zanta Fe Group. Conglomerates, sandstones,
mudstonss, and minor beds of volcanic ashy basin-fill of
Minston graben, a struactural feature related to the Rio
Grande ritt. In Winston quadrangle, clasts in Santa Fe
Group consist exclusively of Tertiary extrusive and
intrusive rocks.

Binston andesite. Dernse to fingly vezsicular and
sroriacegous Tlows and Flow breccias. Contains sparse,
=mall phenocrysis of plagioclase, pyrowens, biotite, and
hornblende.  Outcrops of Wirnston andesite are confined
to Wington graben, where it is wnconvormably interbeddead
within Santa Fz Group sediments. F—fAr sge dated by
Begager and others (1984 at 18.7 + 4.4 Ma. As much

as 280 m thick,

Azsh—Tlow tuf?d and aipr=fall tuff beds intercalzted with
Bants Fe Group conglomerate and sandstone beds.  Found
onlv in =zoutheastern guarter of Winston ouwadrangle,
principally along South Fork of Cuchillo Negro drainage.
Btrong zzanlite alteration (clinetilolits).

fpproximatels 25-26 m thiclk.

Vicks Peak tuff (Deal sand Rhodes, 197468 Modevately
wielded, cryvstal-poor ash-flow tuff. Fhenocrvsts consist
of 1-2% sanidine and trace amounts of guarts. Fumice
are large and congpicuous, with a granulser texture
derived Trom vapor-phase mineralizaticon. Mean 498r/39600
age date of 2B.46 Ma from Molntosh and others (198&) and
Fedzie and others (1985). In Winston guadrangle, Vicks
Feak Tuff crops out only within the Minston graben and
lies with angular unconformity upon older units. & near
vertical section of Vizks Peak Tuff in the southeast
corner of saction 14, T. 11 3.4 B, 8 Y. probably
represants a oravity glide block shed inteo the Winstan
graber Trom Sierra Cuchillo Rangs to the east. This
slide block of VYicks Peak Tuft is ovarlain with strong
arngular unconfarnity by Winstor andesite, placing &
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mirnimuwin age on the zlide event of about 18.3 wma. Aside
Trom the slide area, YVicks Peak Tutdt is only about 26 m
thick in Winston gquadrangle.

Tuff of Btiver Canyon {Hoodard, 1782). Foorly fo
moderately welded, modsratelv crystal—-rich, rhyolite
azsh—flow tuff. Fhenoorysts consiet of aporoximstely 135%
zanidine, 5% guartz, and ftrace amounts o bhictite.
Flagiovlase is notabily rare. as is pumice. The solitary
cocourrence of this umit in th2 Winstonm guadrangle is in
south-central section 14, T. 1% S., F. 8 k. where it i=s
about 123 m thick.

Fhynlite of Moccasin John (Ericksen and others, 197031,
Crystal-poor, vitrophyric and flow-banded rhvolite lava
with 2-4% guartz, saniding. and bioctite phenoorysiz. In
the southwestern corner of the Winston guadrangle fwo
Hikez, thin lava flows, and a small portion of & more

wtenzive, rhvolitic flow—dome complex crop cuk. The
maim went area for rhyslite oF Moccazin John sncompazsas
Moccasin John Movntain and Cobb Mooantain, immediatsly to
the souithwest of Winston guadranglz, and iz aszociated
Wikth & wide zong of argillic sltersation. A fthickness of
120 m iz present in the area of doming.

Tutf of Little Hineral Creel (Woaodard, 19EZ).
Cevetal-poogr, lithic—erich, poprly to non-welded ash-7low
tuf¥. Lithic fragments are very abundant (commonlwy

29 oFf pocl volumel and consist sexdclusively of rhvolite
of Moccasin John. Phenocrvets vary Trom Z-8%, are
commoily broken, and consist oFf guartz, sanidine, and
Lictite. Lithicse are poorly sorted, subangular, and
both red and grav in color.  This unit slso contains
thin, pumice-rich s=edimentary intervale doerived from
weathering of ash-7low beds. &8s much as 299 m of tufyf
of Little Minzsral Cresk ococur in the Rlinston grabeng
thinning to 32 m o less along the western aargin of
Hinston gusdrangle. This unit represents epizodes of
vent-clearing srupticns and hiatusge preceding
gutrusion of rhvolite of Moccazsin Jaohn.

Basaltic andesite of Foverty Creel {Elston and othars,
1273y Coney, 1976). Sceguence of dark lava flowns of
intermediate composition; commonly intsrcalated with
thin volcaniclastic sedimsntary beds. Individuzsl flows
typically have flow-top bhreccias and massive cores.
Mozt Tlows are aphanitic, although a Ter uppsr beds and
most vent arsas contain as much as 19 ¥ phenooryvsts of
plaginclaze, pyrogens, hornblende, and guartz.
Volcaniclastic intervals are typically JTine—-grained,
girzenist o reddish, compesed of intermediate detritusg
and are probably locally derdved. &n intrusive dome
coinplex in sec. 2, T. 12 8., R. 8 W. and sec. 35, T. 11
.o R, 8 H. is one lonal source area for basaltic
andesite of Foverty Creek; most of the intermediate
dites found throughout the Winston gquadrangle are also
keligved to be feeders. The above mentioned dome
yvieldaed a E-Ar age date of 2.2 + 6,7 Ma (C.E.

Chapin, personsl comnunicatian). Wondard (1983) renorts

]

a K-fAr agz date of 28.73 + 9.6 Ma for this unit siong
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Fovzrty Ureek in the adioining Sawmill Pezbk guadrangle.
In the Wington quadrangle, this unit varies in thickrhess
Trom as little as 3% m to az nuch as 268 m.

1tic andesite of Foverty Cresk is part of regionally
meive stratigraphic interval Jound throughoot the
heastern portion of the Mogollon-Datil volcanic

. COther units within this interval include:

rheck Farmation of Elston (1997} in southern Black
Rangaq Mimbres Yalley., and southern Cobre Mountainzg
Alum Mourntain Formation of Elston (12468 and Elston and
olhers (1248, 1979 in Coppsras Mountsing, Gila Canwvon,
Finoz Altos Mountains, and western Black Range:; and Tdba
it of Seager and others (198Z) in zocuthern Black

Range and Cooke ' = Range.

Upper tudt of FHolo Well (Eggleston, 19373 Egoleston and
Marrison, 198 . Crvstal-poor, poorly welded,
pumice—rich, rhvalite ash—-Flow tuff. This wnit contains
abowt 3% phenocrvets ol sanidine and trace amounts of
guartz and bictite., Tufd of Koko Well crops out in
limited supozures in northwestern corner of Winston
guadrangle where it has & madimun thickhess of 29 o and
lies upon =ither sandstone of Monument Fark or Knoeeling
Mun Tuf. Uppse tudf of Hoko Well iz probably
carralative to Rockhousse Canvon Twdf of Osburn and
Chapin (1783 in northsastern Mogollon-Datil volcanic
fiald.

Sandstonz of Monument Fark (HWoodard, 1982). Thinnly
hedded, poorly indurated volcamiclastic rocks consisting
predominantly of Tine—grained sandstones and siltstones,
with minor conglomeratess, Sandstones contain grains of
plagicclage, sanidine, guartz, and bhioctite;
conglomnsrates contain clasts of Enesling Nun Tuff. In
the Winslton guadrangle, sandstong of Monument Fark is
limited to sparese outoraps in Bhe northwestern corneer.
Thig wunit is glightly more extensive to the west of
Wineton guadrangls in the asdicining Lockout Mountain and
Sawnill Feak guadrangles, where it fills zhallow
paleovalleve and surrounds intercalated Caballe Blanco
Tufs (Elstom, 1937 Ericksen and others, 1979) amd tuff
of Koko Well (Eggleston and Harrison, 198%. Maximum
thickness in Minston guadrangle is about 19 m.

Cuchilla MNegro complex. Vent and near-vent volocanic’
caonplay located it southsaztern corner oF Winston
guadrangle and southweztern corner of adiscent Chise
guadrangle {(secse. 12 % 13, T. 12 8., R. 8 W.).
Tenl-lava member, S-18%4 phenocrvets of guartz and
plagioslase, commonly flow-banded and mazgeive, i part
anyogdaloidal, as much as 188 m thick. Tons-sedimentary
and ash~flow tuffs member: wpper, tan, non-weld=d,
lithic—rich ash-{flow tuff with 1&6-15% phenocryste of
plagicclase and bictite, as much as 1% m thick; poorly
zairted, poorly bedded, heterclithic co-ignimbrite
lag-¥fall daposit with pumicecus matrix, az much as 19 m
thicks middle, whitish, non—-welded, lithic—poor ash-flow
tuff with S-19% phenocrvsis of plagicclase and

ctite, 2-4 m thick with a 15 om thick basal sandstoney
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lower, tan. mon-weldsd, lithic-rich ash-Tlow tuff with
S—-18% phenocrvsts of plagioclase and biotite, az much as
lé m tihichk; well-bedded, moderately sorted, heterolithic
conglomsrate, az much az 1725 m thick. One k-aAr ags date
of F4.7 + 5,7 Ma (C.E. Chapin, personal communicatiocn)
z= besn obtained for rocks of Cuchillo Megro compless
rowevar, there is no stratigraghic control on aos
restirraints for this wunit and the above age should be
considered as tentativa.

mrezling Nan Tudf {(Jicha, 15%4). In the Winston
gquadranglea, Ereeling dun Tuff consists of & basal,
thinnly bedded, white, nor—welded to poorly wslded, vary
crystal-rich ash—Flow tufi with 48--38 ¥ phenocrysts of
gusrtz, =zanidine; plagicclase, and sparse biotite; and,
an upper, noderately Lo densely welded,. crystal-richy
auartz latite ash-Tlow tuff with approximately 154U
guartz, 124 sanidine, 8% plagioclase, and 2% bkictite
phenocrysts in a vitroclastic matrix. An up—secticon
trend of increasing bictite and decregasing guartz is
cheerved in Eneeling Mumn Tudf within the Winston
guadrangle. Lithic fraogments of intermedists volcanic
rocks {(generally aphanitic and firom 23-7 cm in
diam2ter) are common. FEnhneeling Nun Tuff is a major,
regionally extensive igrnimbrite sheest that provides a
Histinctive stratigraphic marker throuvohout the
sautheastern portion of the Mogollom~Datil wolcanic
figeld. In the Winston area, Erneeling Nun Tufdf has
vigldad a 428r/328r age date of 24.7 + ¢, 15 HMa
(Mclntosh. 1%8%). The bassl member of

kneeling Mumn Tuft is as much as 96 m thick and the
upper member is as much as 29 m thick in the Winston
guadranple.

Rukio Feak Formation {(Jichs, 1934). As used by Elzton and olhers

Tde

(19751, this early Tertiary Tormation consiste of the
volecanic and volcaniclastic seguence that lies below
Fneeling Mun Tufd and above the regional

uhicaniormity that overlies pre-Cenozoic (non-volcanio)?
sadimentary rocks. Mhile the upper membere of the Rubio
Fealk Formation are well constrained by 4904/ 32200 age
dating (Mcimtosh and othsrs, 1786) and by the
paleontologic record (Lucaes, 1784) as early Oligocens in
age., lowsr nembers have little dating constraint and
conld well be late Cretacecus in age. Rubio Peak
Formetion in and around the Winston guadrangle was
divided by Harrison (198&) into an upper, dominantly
volomanic seguence and a lower, dominantly wvalcaniclastic
sedimentary seguenceE. Both segquences contain numerous,
local and regional disconformities.

Tudt of Dey Creek (Eggleston and Harrison, 198%9).

Foorly to moderately welded, moderately crystal-rich
ash~flaw tuff. Typically contains 16-15% phenccrvests of
plagicoclase, sanidine, and biotite. In Winston
guaditangle, this wnit is freguently alftered and
mineralized with varing amounts of pyrite or Fe—-oxides
after pyrite. Mear Stone Rench Well within the Hinston
graben isec. 11, T. 12 B.y Ra B W.), this unit consists
of: & lowsr, poorly welded, crystal-poor, moderatelw
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lithic-rich ash—flow tuff with 2-5% phenocryste of
feldspar and biotite; a thin fine—grained sedimentary
interval; & middle, moderately welded, moderatsly
vrystal-rich ash-7low tuff wilh 12-15% phenocrysts of
plagioclase, sanidine, and bictite:; and, an uppsr,
poorly welded, crystal-gpoor, ash—Flow twff with about 5%
altered feldspar phenocrvsts, traces of biotite, and
small, dark (matic?) pumice. Tuff of Urvy Creelk cccupies
the same stratigraphic interval as the regionally
sxtensive Sugarlump Tuff of Jicha (1994} with whickh it
ig loosely correlated. Maximum thicknesse of tuff of Drv
Cragk in Winston guadrangle is about 88 m. Tuff of Dry
Creek is stratigraphically and mimzralocgically similane
to tudf of Victoria Tank in eastern Sierra Cuchillo.

Zandztone of CliF7 Canvon (Moodard, 19827.
Fine—grained, well-sorted, thinnly bedded sandstones,
#iltstones, and shales. Siltetones and shales ars
gensrally purplish imcplory sandstones are generally
reddish ar whitish in color and contain grains of
plagicclase, sanidine, and minor gquartz. Bassl
conglomsrates containing andesitic clasts are locally
present. Lucas (1%84) reports mammal foszils of
eatly Chadraonian age (about 3& mad within siltstones of
this unit approdsimately 5 miles north of the Winston
guadrangle. 6As much as 159 m thick.

fubio Fealk Andesite. Massive, dense, porphvyritic
andesite flows with 20-28% plagiocless phenocirrvets and
locally 2-5% hornblende phencoryvsis. In the Chlorids
Cresk-Minseral Cresk area, two andesite flow horizong are
present,; serarated by as much as 89 m of volcaniclastic
rocks.  Elsswhere, only one flow horizon is vrecognized,
as much as Z99 m bthick.

szdimentary sequense

Fubio Fzal: Formation volcarmiclastic sedimentary roochks.
Debris—flow, mudilow, sandstone, and minor lithic-rich
ash-=7low tuff deposits. Debris—flow and mudylow
deposits volumetrically dominats the lowsr Rubio FPeak
Formationy occcwrring as massive, poorly to non-bedded,
matrix—supported depositscontaining subroundsd,
Meterolithic clasts of intermediate volcanic and
Faleoroic sedimsntary rock tvpes. Clasts range Trom
pebbles to large bhoulderrs (=19 m) in size.
Irterfingered with debris-flow and mudflow depozits ars
thick, horizontally bedded, poorly to moderately sorted
sandetone deposite with subangular graing of
plagioclase, hornbklende, pyroxens, and biotite. Thess
gadstone deposits fregquently lack cross-—stratification
and other sedimentary features and perhaps are the
product of hyparconcentrated {locd Tlows.  Mapped with
thesze sedimentary deposits is a lithic-rich,
crvstal-poor, pumice—rich ash-Tlow btuff with S-10%
phencocrysats of plagioclase, sanidine, and biotite. This
tff iz found in =potity outcrops inm the Chloride
Cregk-Mineral Cresk area, where it commonly disolayvs
Lius—gresrn alteration of pumice. Rubio FPeak Foprmatkion

Ly
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voleaniclastic sedimentary unit is the thickest
stratigraphic interval in the Mirnston guadrangle as much
as 16868 m thick.

Evotic blocks of Fennsylvanian Madera Limestone. Theses
bBlocks are conteined within Rubis Peabk Formation
virloaniclastic sedimentary interval, are several square
kilomsters in outcrop, and are interpreied to be of
gravity—slide emplacement (first by Mawwell and Hevl,
1?78).  Within the Win=z=ton guadrangle, sxotic blocks of
Madera Limestone rest upon both debris—Fflow and
sandstone deposits, clastic dikes Treguently intrudes
dupwWard into the blocks as much as 199 m, and

fragments of pgtrified wood are concentrated below the
blocks within sandstone deposits. Clastic to limestaone
ratiog for the sxotic blocks are about (45, sandstore to
shale tatios ares about B85, The blocks are as much as
154 m thicl.

Rubio Peak Formation basaltic andesite. Aphanitic,
laminated lave Tlows, domes, and dikes tound only in
sapthern quarter of Winston gquadrangle. Intrusive into
and interbedded with Rubicg Peak Formation volcaniclastic
sedimentary unit. As much as 128 m thick.

Rubio Feak Formation hornblende andesite. Massive and
auto~brecciated andesitic lava flows and dikes
contalning 19-30% phenocrysts of plagicclase,
hornilende, and minor augite.  Intrusive into and
interbeddsed with Rubic FPzsak Formation volcaniclastic
sedimentary wunit., As much as 25 m thick.

Fubio Feak Formation conglomsrate.  Poorly sorted,
clast—=upported, boulder fto cobble conglomerste deposits
with lesser sandstone deposits occureing at the bass of
the FRubio Feal Formation. These depozite contain
rounded clasts of Fermian Abo Formnation, holoocrystaline
monzonitic rocks, porphyveitic volcanic rocks of
intermediate camposition, and Faleoroic limesitone. This
it is believed tn be correlative to Stavvation Draw
Membetr of Rubioc Feak Formation of Seager and others
(1282 in Cooke’ = Range. As much as 1696 m thick in the
Winston guadrangls.

Tufs of Miranda Homssteasd. Strongly altered, moderately
welded, lithic—rich, moderately cryztal-vich ash—{low
tuft with 19-15% phenocrysts of white- and flesh-colored
feldspars, gquartz, and biotite. Intertongued with Rubio
Feak conglomsrate unit and as much a3 20 m thick.

Fermian Abo Formation. Fine—~ to coarse—-grained
sandstone, siltstons, and shale red beds with abundant
cross-stratification. Within Winston guadrangle, Abo
Formation contains a few, small ‘red-bed tvpe'
occurtrences of copper-uranium mingralization with
azsoriated whitigh, reduced areas. A= nuch as 120 @
thick in the Winston quadrangle.

Fermian Bursum Formation. Foszsiliferous, gray,
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calecareous shals and limestonsy interbedded gray, oresn,
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ard red shale snd siltstoneoy and bazal, nodular,
limepstonz-—conglomerate. In the Wineton quadrangle,
thiz formation iz Found only along the extreme southeirn
margin, where it iz az much &z 49 m thick.

Fenmeylvanian Madera Limestorne. Fossziliferocus limestaons
and =hale beds with local jazpercid asreas. &3 much as
1ot m thick, with base not sxposed in the Winshon
quadrangle.

Andzsitic {intermediate) gikes of various ages.  EBoih
aphanitic and paorphyritic varislies.

Rhyolitic dikes. Forphyritic dikes with phencorysts of
guartz. sanidine, and biotite. Aphanitic rhyvolits dikess
in the Winston guadrangle ars redsrraed to as rhwvolite of
Mocoassin John



STHRUILTURE

Rocks within the Winston guadranols have syoerierced thres
phases of LConozoic faulbing that have resulied in the develooment
ST odeur proninant =tructursl trends: north-northeast,
novth-narthuest, northewest. and northeast. FPere-Cenozoic
gtructures are not apparent in the limited ouwterops of Fsleozcic
rocks 1n thes quadranole.

The oldeszt phase of faulting within the Winston guadranole
war oroduced by an oversall north-northezst-trending, destral
wrgnch—7ault syztem. Multipls stands of this wrench-Taull svetsam
cut Lhrouoh the wvest-central poartion of the Winston qumdr‘nnleL
displacing oly the Fubioc Fesl Formation and older rocks.  Thi
detformstion ig kelisved to be Eocarne in soe and marct of a majarn
datiral wrench-fault svziem sctive along the gastern margin of
the Colorado Plateas descoribed by Chapin and Caxther (19517 and
Chapin (19837 . Deutral strike—-slip offzsets oF 2.14 km are
wndicated on four strands thet horizemtally displace exotic
Iimestoneg blocks in bthe Minston guadrangle (Harrison, 1989).

Naar—rertical, thin, sharg. horizontally steiated Fault
IurTaces sre Tound in aresas oF transsressiony as is a
minor—digplacenent thru=zt fault in sec. 24, T.118.. R.8W. that
thruste rocks of the Feemizn Abo Forsation over rocks of the
Fulzicn Feak Formation congloamerate wnit (Trec).  In arsas of
tramstanziaon, wrench-~fault related structures sre intrugded by
xn--toctonic dikes o hornblende andesite (Teph unit) and
achanitic bagsaltic andesite (Troba unitd). Figure 1 shows
tompAss-roze diagean of syvo-tectonic dikes in the Winston
ciuteed rang 19 Fresunadly, thesze dikes intruded perimarlly zalong
planes oF exbension, parallel to maximuwn principal stesss.
intaroretzd that these dike orienftations are indicstive af 2
z=hive in madinum principal szteeszs from northeast to
nurth=-northeast.

i
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Hhile fthe overall trend of wrench faulting im the Ninsion
guedi-angle is north-northesst. individual strands are braoided
alorng north-northeast, north-northasst, and north-south strikas.
Theaszs srtrande are interprated as prlmarv zhzars (X!, R shears,
and ¥ shearz in 2 dextral wrench—-fault svstem (Harrison, 1929).
'm &daition, ambtithetic narthea*t~tsewd1nn wrEnch faults (R
shearz) are Tound along the eastern side of thes sy=ztem. Some
strands of the wrench-vault =ystem in the Winston gusdrargle
aopEar to havas beesn very slightly re—activated bv vounger normal
Taulbing, with & lett-lateral sense of nokion

i second phase of detormation in the Winston guadranols
crourced as high—angles, normal and obhligue—-slip Taults that ware
subzequantly filled with espithermal, guartz-calocite-sulfide-
reldepar veln mingralizaticn. Feldspar separates from this
minerali=ation have yieldsd k-Ar age dates of 8.7 + 1.1 Ma at
PFald Eagle ming, 24,9 + 2,8 Ma at Hoosier mine, ard 2&.5 + 1.1 Ma
at 5t. Cloud mine {Harriszon, 1%8&). The dominant trend of
epithermal—vein structures in the Winston guadrangle is
norlthuzstzrly, with a subsidiary north-northeest o north trend
share older wreanch foaults ares mineralized. Froamary steructursl
conteel of mingralized shoobs within thzse veins are confined to
mmversections with the clder wrench daults (Harrison, 1983a).
ifeet on wein-filled fanlis is relatively minore, with only 159 @
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ot dip-=lwup 32 the geesbest amount of disglacement. Timing arnd
wirlientanicn of vedn-filled vaults in the Winston guadrangls are
cornzEistant with the sarlizzt developmert o+ the southern Rio
Grends rif{t as described by Chapin and Sgager (1973 .

Virtuelly 21l vein-7Tillzd stroctwres in the Winston
auadrarcgle weer ra~sctivated by 2 vounger phlase {(or phasas) of
riormald and oblicue-slip Jaulting. In additian. numeErous,
non-nineralized faults that cut veln structuwress gocur fthroughoot
the Hinston guadrangle along north-northuesterly. northEasterly,
and rncrthwesterly trands.  These post—-minssa lization faults cutb
Frozls oFf all ages and contein slickenside striationz that
irdicate an east-wesb-directesd leazt orincigal stress orienteaticn
{Harrizon, 17871 .  The major structural feature in the Winston
guadrangles related to thiz woungest phase of deformation iz the
r@latlively narrow (V.2 km wids) MWinston graben. the western
margin of which bisects tho gqusdranols.  There iz approximately
1.6 bm i stratigraphic separation along the western margin of
thi: bloinsson grabsn.

The southeazbtern corners ofF the Ninston quadratgle contains
zeveral northeast-trending Tauslts that are s small portion of &
ragionally extznsive northegast—trending transter fadlt zone
fraferred to by Harrison (158&, 1287! az the Chisze linzamentl.
Thig Tault zome iz belizved ti have been zctive during 511 phases
a7 detTormation describsd above.

MIMERGLIZATION

The Winston aguadranuls occupies the southeastern extent of

Lhe Chloride mining district and hostz the most productive
dineral deposits of thie district to date. PBase and precious
metal minsralizeaticn occcur in structurally contrallsd shoots
zlong spithermal vein svestemns. LEoconomically, silwver is the most
imooritant meEtal in thes2 deposits, Ttollowsd by copper, gold,
zimiz, and legad.  Producticon from the ald minge in the WHinston
guadirangle (Dreadnauvght, Hoosigr-Apache-bana. Ball Street, U.S5.
Treamuryg Colozsal, Midrnight, Wing, and Bald Eagle) %otaled onlv
a Ffow hundred thousand deollars from 1889 to 17I3E JHarlev. 1934)3
and cProa 1F3E thew 1982, minss in the Winston guedranole bhad sven
le=z production., Howmewver, Troe 1725 thro 1987, 8%, Cloud, 1.5,
Treaauwys and Midrnight mines producec just pver two million
= of silver, nine thouvsand ocuncees of gold, three thowusand
b e o7 copper, and many thouwnsands ofF tons each of lead, zinc,
vigh-silice smelterr Flux.

Two s=tages of sulTide mineralication are recogrized in
thie porticon of the Chlovide mining district (Harrison, 193&).
The sarliest stages of sulfide mimeralisstvion consists of galena,
ephalerites,. chaloopyrite., and mince ocld, bornite, and
molvbdenits. This shasgs ig wery poor in silvsr content.
Spcond-—-ztags suldide mineralizsation iz a high copper-silver stage
cunsisting of bornite. digznite, chealcocomite, covellite, jalpaite,.
stromaverite, and betehlenite with sphalerite and minor galens.
Silver zontentin this sscond stage is vervy high and largely
comtained within primary copper minerals as latice substitutions.
Gixld ocours erpraticeally in second-stacos mingralization a=z the
native elemsnt. Doth stages oF mingralization sre notably poor
in iron content.



Bangue mineralization in epithermal vein deposits occcocurs
as multiple pulses of dominant guartz, lesser calcits. and VB
minois maigxnhe@se carbonatess and oxides. A hydrothermal stage af
openr-sparg filling and repleacement cazlo-silicats mineralization
ooours with sulfide mineralization in limestone~hcosted dopositscn
tha Hoosier vein (Neal and Larsen, 193&), Zt. Cloud vein. and
Flidright cein. Caloc-silicote minerals are dominantly
calocium—manganese-rich pyroxenes, lsgser iron-rich garnets,
gpidate. and prebnits.

More detailed deseriptions of epithermal mincralicstion in
the Winston guasdrangle ars given by Bahr (1988), Harrison {19388s,
1988k, 17231, and BNeal znd Larssn (1984 .

AL TERATION

Rocks of intsrmediate composition is {the lower Fubio FPeak
Foarmation show mild to pervasive propvlitic altzration throunhout
the Wdinzton quadrangle. This alteration assemblaos consists of
gpidote, calocite, chlorite, pluse o minos pyrite. More silicic
rock types below fuff of Little Mineral Creek commonly have only
Tracture-coatings of epidote and calocite. Rocks west of the
Winztom graben, in the area of epithermal vein deposits, have a
ok stonger degrese of propyvlitic alteration than do rocks within
tha graben. Toff of Dry Cresk and Enesling Mum Tufd locallw
dizsplay mild argillic alteration with sparse pvrite
dizseminabions.

Voloanic snd volcaniclastic wall rocks adiscent to
spilthesrnal vein systems contain varving degrees of silicification
and potzzsic and argillic alteraltion. Limsstorne wall rocks
Within a few inches of wein svetens frequently arse altered to
vitllastonite and tremciite.

Within the Wirzton craben, tudf of Little Mineral Creek
and turt heds intercalated with Sante Fe Group sediments are
@xtenegively altered to clinoptilolite. Clinaptilolite most
Likely farmed =itkher as a diagenstic raaction with
alkaline/saline watere, or by alteration from low-—temperatuwire
Fivdirothermal fluide (Bowies and Barker, 1984).
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Legend of map symbols

strike & dip of bedding
strike & dip of foliation
strike & dip of fracture or joints

geologic contact

strike & dip of normal fault, arrow and number
indicate angle below horizonfal of striations and
mullions in the plane of fault

strike-slip fault {wrench fault)

quartz vein
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Schematic stratigraphic sections for Winston qqad.

Western area Winston graben
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Figure I. Compass-rose diagram for approximately IO,TOO meters of
dikes believed t0 be syn-tectonic with Eocene wrench faults in
Winston quadrangle.
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1) Yicks Feak Tuff, Covote Canyon, east-center, sec. &3, T.128.,
Fa.8W.
2) Tutt of Littl=s Mineral Cresk, Coyvote Canyon, center sec. 23,

T-125.,
1) Rhyolite aof Moccasin John,
Cornar
Fhyolite of FMoccasin John,

F.8W.

-

flow-banded lava, unsurveyed, 5k

of Winston guad.

vitrophwvre, unsurveyved, SW corner

ot Winstorn guad.

F) Cuchillo Negro Complex, flow-banded lava, Cuchillo Negra G,
MEL/E, =ec. 14, T.128., R.BW,

&Y Cuchillo hMegro Complew, flow-banded lava, Cuchillo Megro Cre,
MELSSG, =zec. 14, T.12E8., R.2W.

7)Y Cuchillo Negro Complex, Flow-banded lava, Cuchillo MNegro Cr.,
5E1/4, serx. 11, T.128., REW,

2) Cuchillo Negro Eomplewx, cppsr ash—7flow tuff, Cuchillo Negro
Cray, NELS4, sec. 14, T.125., R8W.

7) Cuchillo Megro Complex, middle ash-+7low tudf, Cuchillo Negra
Crw. NELAY sec. 14, T.185. R.dW.
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