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GEOLOGY OF THE CUCOMUNGO SPRING PROSPECT, ESMERALDA COUNTY, NEVADA

The Cucomungo Spring molybdenum prospect is in southern Esmeralda County,
Nevada, about 1L miles southwest of lLida, The prospcet lies almost at the center
o the Masruder Mountain 1S5-minute ouacdrangle near Uncle Sam Spring, Uncle
Sam Creek, Foison Spring, and,headwaters of Alum Creek,

the

07 principle interest in ths prospect is 2 larre area ef strongly alteraed
and mineralized granite, The eranite has heen rather comoletely altered hydro-
thermally to sericite end auartz; abtundent clay is probably nartly of hydrothermal
origin but mostly of weathered origin, The altere” area has hean mineralized
with ryrite and molybdenita, W“eatlering and eroston of the soft minerelized rock
has produced a vellowish-streaked badlands, The 2ltered area is so swgctacular
in &rnearance and location that it is advertised as a tourist attraction
called "the Bir Molly". The view of nerthern Death Valley is outstanding
from the nrosvect,
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[ittle geoloric information has been published on the area, The Cucomungo
Aerosit is brieflv described bv John E. Sehilling in Nevada Bureau of Mines
Report ?. "An Inventorv o” Molvbdenurm Occurrences in Nevada". on. 17-18.
A Pﬂur+péﬁe unpublished Aescriptiin by John Sehilling 1s more detailed, The
senlogic ma~ of Esmeralda County bv Jo"n Alkers and John Stewart, U, S, Geoloegiceal
Survey Mineral Investigatiors *ield Studies Map MF.293, on a scale of 1:200,000
is excellent thour™ not o suficient detail to distinpuish structure and rock
anits in the prospect area, U, &, Jeclogical Survey Pulletin 1251-H, "Geclogy
0% the Macruder Mowitain Area, Nevada-Calf “ornia’, by Ecwin H, McKee is
inaccurate and of insu"“icient detail,

D scussions wit> John Schilling, Nevada Bureau of Mines peologist, have been
most help®™ul, NMr, Schilline ~ave us copnies of eedloric maps, drill sam—le
analyvses, geochemical wens, an I, P, rerort, and other data on the Cucomungo
Scring prospect vhich heve been released “rom the Tiles of "reenort Sulohur
Comnanv, Bear Creel Mininec Commany, and Folybdenum Cornoretion of Americe,

In as4ition, Mr, Schill ns has smlvaced rill cores 2nd cuttings “rom the

prosnect; these are aveilable “nr ingnection 2t the Nevada Bureau of Mines,
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The ex-~lorstisn history o7 the Cucomingo Sprine dencsit is summarized by
Schilling in his un-ublizher renort and in the variocus comoany revorts, The
rarliest activitv wss in the mid 1930's by Gus Roner who drove an adit northeast
from the Tloow o Alum Creek, In 193F 2nd 1939, Free~ort Sulphur extended ths adit
to RO Teet and drille”d 6 roterv holes shown on their assay map, ITwo of the hnles
were in the acit area; feour were in the heart of the hadlands area near Poison »
Sering. Bear Creek con-ucted topoera-hie, reoloric, geochemical, and geophysical
snrveys, 1hey drilled 15 diamond 4rill holes during the period 1968-1961, OScme
0" the holes were more than "0N feel deen, In 19%7, Molyecorp drilled 19 rotary
hales mosily to “epths between 200 and 00D feet, The Serenson claims, which
‘helude mos* of the prosvect, are presently controlled by Geochemical ourveys,
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; > Geolorv, Cucomunco Sprinc, continued 1
| This/is based unon t: months ¢f ~eoloric marn~ine nd field study of “he |
Cucomunco Soring orocpect an? the cuvp mnAine remion Aurine the summer o0F 19 - 1

A%, & tonor-raniic mar accomn: nvine this renort S"OWS cartain ~rolocic “ra- §i

tires . 'wnLch this rerort refers, Yy eepolctic map o7 U e Cucomungo Sovring 3

arosnect is to he nged in re-dins efF this PARSYY Mﬂﬁ*ih? Wwas on aerial
svoto rzphs at a scale o7 1 inch enuals 1700 “eat, As the meolo~v was Lrans-
erred to thne hase rep by ingpection, the map 1S not accurate.
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The ~enaral seolory 07 the ve~ion is s own on the re0loric map of Esmes
<21 Countw, Briefly, the ~euvlozic N1siCTVy of the rerion was as followss
rr#cambrnﬁﬁ(?) ang e r’v F-leozoic "ormations were intruded by lerge ~rari {ic
stocks of w1Adle Jursesic #re, Hi~h ~n-¥k and thrust faultings occurred hafore,
Aarine, angd aTter 1n@1ﬁ'man 5 these stocks., ¢ineralization ocenurrsd shortly

foval  / after intmsion o o~ %tac%s nrobably durin-” tHe/ﬁtagwuﬁaf coolinr of the
smtrisives, & lone nerice” of ce™d srosion “ollowed. In lertiarv time, vol-
ranic "lows and nvrocl-stic laverse trere Pﬁﬂuawtﬂd Late Tertiary faulting
nroduced rountain ranees »n” valleys, manv o” which ~re prescrved in todav's
tono -raphy. Lakaes occuriec the interontsne ernzﬁﬁﬁnd thiclk deposits of lake
sediments comeosed nartly of numice anc otner vrocl 2stice were denostted,
Late elevation of mountain Hlocs Alon~ Recent “sults, erosion, deposition of
aluvium, an? extrnsion ¢ Tasslt Flows -nd o nvroclastic material has nro-
~cad the ~resent toro-~ranhy,
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The earliaest rocks 7 nd dn the Cpncomin o “nrin~ cr-a are xenoliths of

F’/ eneiss snd schist ‘r‘:rr"rwr*r’\.““‘ in th= Uncle Sam ““"fﬂ‘f’“f stock, Dark eray hio-
tite geohist is nxwdsﬁﬁ 1t 8 ﬂ11ﬂ s onthwest of Cucomungo Surine, Phrllite
is @XDos- d ahout 5 riles eagslt O CUCOM LI & il i1 AanSet TLLKLS ::1"":“': TH=

tha ares was subiected to Amarothermal metacor hism atv an earlv time prior
to intrusion ¢f the stncks,
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f5ct 0" the metrsedirents of the prospect ares are marble, sksrn and horn-
fals, Thnv ware ~rohreed mainly TV trermel retarornnism caused by intrusion
0" the stocks, thourh the ori~inal sedjrenie may have hepn slizhtly a Tected |
dvmamot=rmal wmetarmoronicm srior to intrusion of the stocks. g
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The storks rzn-e in romoosition “rm crenite o -vsrtz monzoni te, DNearly
211 =re rorchriyitic witn =2 wiide rance of textiures. Rel=stivelv smel. Aarc:as of
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retasedimentarv r.cks are pnrrserved het een stoc<s,

Baply stractural de Trpmst n ~=s intense -nd comnlex, thourh thﬂ “PCGT@ o
e=yriv oro-enies is so 7 ﬂﬁ*ﬁﬂ*arv tret details hove not bren decivhrred, M |
cnele "a 1ts and thriet faults hove h-en truncated by intrisive ~ont.acts SHGWF E

ing thct some ¢f thr fanltin- n“ﬁﬂﬂﬂﬁﬁ “ntr*ﬂﬂ n of ths sfb*bs, Some i rh an-
cle “anlts and thrast Faylts hove 07 'set inf\rzive my5s7S %nﬁjﬂﬂ th-t some of
thea “u 1tin~ post-dated intrasiin,

e lurce o ntein hiock consistin- of the Silver Fesk, Palmetto, ovlvan: 3
orA yther »snees snd includin the Cuegmuncs onrineg ~rosnect s alevated dur-
sinr tre iertisry, Almast no lertiary 1:ke heds were denposited ¢n this moun-
tain hlock, 2and Tertiecry volcsrnic Adengzits are rare e o noncde-~osition or
o081 &n,
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Ceolo-y, Cucomunro Spring 7, contivird

Rocks

On the cranlACIg T 3n a2, ie b Cucormar—o f:?t)’r"‘n*’" ET”DSP':'Ct C?n.]_ ll I‘t‘JCk nni tE}
sxc) 'dins alluvium, are chown, Vet ssediments were intrudad hv tae I'ncle
§am =nd Cottonwcod =tccksy tieue Wers overlain by volcanic rocks, The

C
r5c<8 ave “escribed el ¥,

Fat asedimentes

__n.d-.:—.y =

? +ha -~rea, S mentioned, "Te the metamorohosed sedi-
~ =~ have b-en subiect ¢ to an ’:‘-""’"'1?‘ stare
A" wese dvmarothermal metsmorc ism T ragyltine in ohyllite and schis Most are

t pmally ¢ taror~" sses b introsion o the stackd The most wices WF”“‘ rocks
are mrrrle end oM ITRIS, § =yn 18 reralv presenty locally, Becdineg 15 wall
aragery~d and 1t strikes =t shoTT anvlegs to contacts nith gnitiec rocvs, No
abramnt as by en made 1o Aivida phese TUCTS imto “ormztions s this wmle
worbly not #id dn Jecinhirine the seolo~V 17 the rfivbdenur prosoect.

The zldest roc4s ©
mentsrmy Tormotions, =0mAe )T tnese

Lrele Sam quartz monzor te oIV
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Thi= rock ig Aistinctive In
atho~ intrusive rocks, In the nrosdect

Jurrtz monzoni te
Sam gusrtz monzomnite NPTV,
mav Be roz~ilv Aaistin 1] gkhac Pom

W

ETj?: .S Ddah”“” is tre onlv Toyr2tdom fxﬁsf“ﬂ alone thr southwest sicde of
» menr mil-s hecouse bhe i stinc-

ii,'I}ClFf oam "wult his fauli 18 LrBDe Aol I 0

LF.

foulted avsinst other rociks

e Innle Dam ‘(“*1,}'1‘"1’”‘1",-‘;"}"1}' o T e ¢ NThWa2sT “lock 13 ' "
N ' ' L = ol A Blam wewd g
~n the northeast block, IUncle wem vor Nyrv 25 20 KU ows =y sie-ie O WnT NOT
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The distinci've chrriclter: st
ta Aazyk cray color rnt the v rv
ot roclce f\"‘?ﬂ(')cl"-'ﬂt-ﬁr be0lo
snermsive rock., wther crani b

everallv swaller nnenocrysts.

4" the ares sre lichter cray :rnd heve

‘he rock A8 meddmaprained nheneritic "TDUPﬂm 288 COIn-
~1s zn. of hlack hio-

-

Mevrascovnically,
~p524 0 noeasriv 4?‘111 pronortions 5™ 1i *ht ~rav mno
tite The 1%:ht r:u]m“m* cimacsle ye feldzcar and 02TNZ3 the bﬁ_r:).;: te o=

. .
cluctenz o s=all ervetals, Crtroc?-se nhernocrvsts ~re 1 10 1= 1in-

cres in lensth, =re on f—'-*”hw:?r'nl cwr talg Bevips ghiawp vocbanrular cross SPC=
vartede thev prohahly covnrise anly 10%

tims, and rre SOMPWNYL Wi felyv ~isLT .
o 1"*" roCK Trera »ye o rzins oF “ntermenl 714 sige Totueen tha medivn-
S . - - . & e g g - | * ]
we: theing, the
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tr-e reyy leroe ~Wenoc o 1S5, Unen

~vrin d croundrmass =nd 1
e aton” aut in velie’ z-zinst the 5%t 1 %ten cr mhly ~rornrmass,

ntronocrvis st T
asnoliths * gehiot om” ennlgs cre Aranant 4in marts of the Uncle Sam - tock.

“.mple no., CZ=71--fresh 'ncle Sem pornhyry col-
Cr-ev) shows 4he Uncle Sam to be qu-riz monzo-

nite nornhyry, 4@ fTCLD . og consists 07 grthoclase and nlacioclsse 1n n@ rlg
iant us-~tz, =nd 0 sore rgrmhlende =nd sniene, Grain

22l smounts, 07 shunfan
Loynnarl s Sre ~avraten me O f'ﬂf"’. ~ie drt rerouth 5¢ - rt2 and orthocl2se;
~tocl se horders, wome 07 the Juartz ~reinc Ton-
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common, Ine rock, as 2 whole, is freshj jt has not been hrdrothermally
zl1tered, Unlv a very ~inor arcunt o clav and sericite is nresent.

The rock composinec a large S so% near the nead of Cottonwood lanyon
1g named Cottonwnad ~ranite rornhvrv. Hape the rock is fresh, but in the
avaa 0° the molybdenum nrospect the Cottonwood rranite has nean strongly
sltered to sericite, au=riz -nd ¢clav minerals, Mepascepic and microsco=
~ic descrintions of Tresh Cottonwood rreanlte Aare ~iven helow; the altered
rock s Adescribed later.

The Cot*onwood ~ranitr norrhyry is & coarse-orained, phaneritic, 1ieht
~ray biotite rrsni e havine felcepar nrenocrvis that asuallv are only 7 or
3 timeps as 1Ar 7@ AS v+ounAmass Frains, T+ is distinruishe? rrom the Uncle
Sam norohyry by its lignhteT c -lor (due to less hi@titE), coarsq#prainpd
sroundmess, an- smaller chenocrvets. variations in texture and composi =
tion are com—on, In some places the rock is “ine-crainad, has lessS bio-

tite, and 18 not norohyritic, No schist or oneliss xenoli ths are nresent,

Microscopic examination (samnle CZ-A3--"resh ~ock eollected at head of
Cottonwood Canvon) shows the Cot: onvoo? to be on the wnrderline between
eranite 2nd quAarta wonzonite, rlagioclase, which is sodic, 18 present
ut not In sufficient sronortion to clzssify the rouk as ~“uartz MOonzo=

nite, Lhe ~roundmass 286 coarsely nh-neri ticC. Minerals of the prouncmass

=l

in orrer of abundance arefy orthocl-se, quartz, microcline, sobdle nla-
2.~ .0e and hintite. Quartz ~roins are larce and are discrete crvstals

£.af Wt Nl =

rather thsn apgre~atrs of smaller Crvstiilde ¥isrocline onCUTE. A9 grains
o the croundmass and also a5 the rhrenocrvis. Bjotite is clean (not al-

.‘i
rered) rut hes n-gued hordcEs, an’ it is not verw sbundant, No other
m2®{c minerals are nresent, Yrain weundaries are larTely subhedral ~nd

sharp, 1he rock o° this samrle N8S not ooen hvﬁratﬁmrmglly'altarﬁd.

Vnlcanic OCKS

. -

Dupine &m middle or late Tertiarv time, wvolcanic rocks were denosited
an the deenlVy ~1 13ed ana srre-ul=r tooorrsohy 67" the ~rospect =“Tfa. The
volcanics =re mainlv raserved as caAODINESs ON wieh neaks, However, in
come af W@ nlaces the volcanics 2Te nres~rved En wee esrlv valleys that
nave not bern subiscter to recent ~vseion, Lhe alluvial *1at east of Lu-

comunco = rine 1 AN prrly vallev wnderlsin with volcanics.

The lowect wolcenics consist of so'v nedded tutf, In the ~rosnect
area the tu’'f is onlv A Fow tens of Teel thick, ™ut northwest of the OToS=

oot the tufs thickens lo2ally to eypral hundred “eet,

The tu”f is overlain W ~ndecite Tlovs, 1he andecite 18 loc2llV vesd -
culsr, Lhe hlack neax s mthesst 0 tre jynction o” Uncle Sam an-® Alum

Sropks 15 capned with hasalt wich overlies A t-in senuence 0° tuff reds,

This mav be & part o ine came volc-nic “low ¢ squence, thouen i+ could be
52 remnant o7 A 1 ater flow seaquencs ~rasent gevaral ™ lec to the sonuntheast.
1 gaw no ev:cence that this 18 2 cinder c.ne,

The volcanic rocxs ATe nost mineval ant thus wave no direct berring omN
imapsl ~istributlon. However, the rolranics Are imrortant in thrt they

B

mayv cover notenti-l radies 05 OTP.
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: Vi Geolory, Cucorunro Spring, continued
Structure

e most im ortant stractur s o the prosnect area are the contacts be-
H{ tween 1ieneous rock mnits an’ retase1iments, Ihe contacts were studied to
e doterrine ‘heip nsture ol thus to determine thelr bearing on mineral cepo-
i si ts.
i Intrusive vont=cts
i
E; Poison Spriveg is in stronely =ltered Cottonwood granite, * few hundred
%' "ot east 0 polson Snrine the altered eranite 1s in contact with metasedi-
i mants. Here The contect is vory straj cht as it cuts across the tonorranhy,
g ann inAication thet 1t is nov »1yv v=rtical, There ~re no eranite avonhyces
¥ in the metasedire nts., A dive in the metasediments apnears to be cut off at
j th~ contac*, th urh this can nov he con”irmed Aue to alluvizl cover in the
%E ares 0F the intersectison, Such “eatur-s sucgest A4 hi~~ ancle faunlt, FHow-
é* ryer, as the contact s traasd to the northwest and southeasst, 1t hecomes
i very irwreouiar, Lhe irreculsr pattern s-ous that the contact is jntrusive
4 and not a "=ult. Several lar~e Xenoliths of metrseriments in the ~ranite
=~1 we sy the crntact con™irm the intrustve nature o t~e crmtact,
?% i cive Fols dArillied by Bear Ureek Minine Uomnany H-12AA, is in the
1 netasadiments east o the contesct (see meo0lo ic mapi. Ihe collar o7 the
b 1le 35 ahunt 300 “eet hicher din slavat”on thon the ovteronning contact,
i The dril]l core cnnsists o” horn’els and marhle to a denth of 267 “rcet at
ot which roint <omewhat ~ltered Cotton-vod sranite was encountered anC COTi-
! timued te the hoti m of the h le at 263,5 “eet, Thus, the ~rani te-meta-
i ' 5-Aiment csnt-ct is nearlv at the some pleval] T 3n Lhe Qi1 hicks ant on
3 the outcrop, The nesrly sartical contact =t the fuirface rmust *latten out
! shrutly at depth, This is Turther incicati on of the ~reat irresularity
H a® the eontrct, a "act suprorting 1 Ls intrusive oricin,

Baversl hundred “eet west o° Fotgon Sorin~ the altered cranite 15 1n
contact with another area Af mebagse~iments, Though some seements of the

4 comiact cre straicht indicatine nearlv verticsl plane sur aces su~eesting

i "anlt oricin, other nnrts o 1N contact are o® verv irregular pattern
1 indicsting intrusive origin, Small isolated oatches 0" Cottonwond rranite

1 are present in the metamornhics nenr the contact; these =re nrobably ano-
* :ons with the Cottonwo 'd stock, The 1rve-

¥ ohvsesg having concexled connect

1 : snlar contact and the anohvses are sirong svidence for the intrusive na=-

?E' . tre of the contact,

A

%?- Uther evdence indic-tes that the Cottonwonod ~ranite intruded the meta-

! srdimentarv seqnence, Xen~lithic masses o metasediments, some of which are
H 1oy~ c¢ren =S the one shown on the ~e0lomic mar ahout N0 “eet northwest
3 '0f Poison Sprine, are nresent ‘n the stock, The metasediments on the notth-
i i anst and southwest sides of tne <trck, and those of the xenoliths, are simi-
E var in compcsition, d=arec of metamornnism, and a~pearance, Also, the strile
sch side of the stock and in

o™ hecdAing ir the metasesiments js .the s=zme on e

31: the xenoliths,.the strike being stout N,700 W, If the contacts between the

i ersndts and metarorophics were Fanlts, the strikes of becddin~ on each side of
- the cranttefwould ~rob ab]}} not be marallel,
'ri-. TSR e e |
K The jntensitv o thsrmal metamorn~ism in s metamornh’c rocks mn each
K : . . | | o -
i aide of the Cottonwood stock (znd in the x noliths) does not visibly in-

This led to 2 oreliminary belie® that
now that the intrusive character of the

!{' CroiasSe tDT*IT'%T"d thﬁ ,."*‘I”Jn': 1.0 an‘tﬂctsi
the contacts were fzults. HoweVer,
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GeoloF Cucomunro Spring, continued
/ contacts 1s recownize”, the ahzence 0f o™’ nus incrense 07 metamosrorhic in-
/ tensity near the cortects is thoveht to 8how that the thermal metamornhic en-
/ vironment was widegnreas =nd y~iTnrm pathrr than narrow and varisble. This

Ef A degpresd met-murohism is sunnorted by the ocrurrerce of thermally metamor-

f' n-osen rocks “rsr ‘rom extoced rranitic contscts elsewtere in the area, o2nd it
mav account “or the tzlc cenosits fourd in metsmorphosed doleomite “ar from
cranitic conteects, #s a2 nmurher of stocks were intruded in the area at about
the same time zs tre Lottonwood stock, it seers likely thot the sedimentary

rocks ¢ the entire recion ‘rrre 'eated more or less uni“ormly,

5 </ The directiéns and defrecs o' dgo of the contects on the northeast and

: stnweest sides of the Cettonwood stock in the altered area ara import=nt to

% miseral sx0loration, The contrct northeast o the stock dins at moderately

: 1w an~les to t»e northeast, This is indicated »v the shallow deoth to gra-

| nite in diamond drill hole LH-12AA, +hich has 2lready been mentioned., Also,

: it is s*own bv the nattern of the contact on the torogranhy on the ceologic

? The contect on the s utnwest side of the swock -lsc 4ins to the northeast,

: A 335 o" 650 was mezsured on the contact 2t a ~oint about 2500 “eet west-northwest
! wewt, 0° Poison Srring, Core hole number DH-1lAA, which is on the southwest

. cide 0" the cont-ct and verv ¢l se to the contact, d*d not strike CottonwoonR

; ~ranite, This indicates s din r=ncing »etween vertical and northesstward, In-
: “ormmation fror core oles DH-%AA, DFo3AA, D'-1AA, and DH-8AA will be helo®ul

; in con®irmine *he northe~stuard di~ of the ¢ ntact. The dersrers o7 din would

; Yo me-surazhle on a c23l0o 3¢ man on which the contort were nlotted acrurntely

: “vom thr aerial vrob rerhs hv ~fpotas-rarmetric methods; the dio wollld be deter-
I rined by the trace of the contrct across toposramhic features, Insvection of

I the cont=ct as shown on the nresent inaccurate re:loric man iust’fies the gew-
| n~ral concl sion thst tha cont-ct Ains northeastward at a steen ancle,

}i incle vam “sult

% The molybrenum »rosoect is limited on the southwest bv Uricle Sam -uvartz ron-
: zoni te vorchyry which here is barren o mineralization, The contact o7 the Lncle
? Sam porohyry -ith tre rocks o7 the molybdenum nrospect is very imvortant tc ex-
% nlorati. n oF the nrosvect., Much time and e”rort were davoted to the studv and
{ , mapping o thic contact to Arterrire whethrr it is an intrusive cont=ct or a

; “anlt, For -e-sons ~iven below, it 1as identiTied as a “ault; it ie narec ln-
; cle Sam “avlt for Uncle Sam C-nvon. The canvon owes its existence indirectly

f to the fault,

%? | Me Uncle Sam fault, mapped “or a lenrsth o7 1l miles, is shown on the Mepru-
{ der Mountzain quadrasm-~le mar accomn=nvine this revort. The “ault undoubtedly

? oxtends ruch “orther in both directi ns., The structure was maoped for this long
h Aistznce in order to "etermine its chsracteristics,

Essentizlly, the “zult represents the no thesstern contsact of the Uncle o am

= AW oy R L e -

f novohvry with other rocks, For the entire lenrth of the ma-ned contact, Uncle

i Sam porphyry occunied *he sonthwestern side, I ~id not see Uncle Sam norrhyry
ﬁ :nvwhﬂré fo tha northeast o the “2ult durine reconnaissance o the rermon,

] Twouch Lnele Sam pornhvry lies adiacent to the “ault in a hand of varving wicth,
1 sther rocks such as met-sedirents ond ot"or cranftic stocks lie in the south-
western Slock of the “sult at Aistinces Trom the “anlt, & few 07 these other

? rock tynes ere indiczateq on tne topo~r=nhic man near where the C21i“orria hor-

? Aer crosces Lucorimeo Centon,
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In the prggﬁﬂct aren ONlv metasediments lie adjacent to the fault on the
northeast side, However, fariner sortheast Cottonwcod rranite lies aiong the
/ fault. A narrow zone o sericitizen Cot’onwood ~r=nite was noted in the 1icht-
/ coloved saddle throush which the © a1t n.2s~8 ahout 2+ miles southeas?y o” ¥Fol-

son oUTring,

Throurh the prospect 2rea the Uncle Sam “2ult has a3 sinuous map pattern in-
iicating considerable variatl m In ¢io, dhere it crosses Cottonwocd Canvon, the
for1t 45 noarly vertical. OUn the nosey 3 Few hund ed vards nortrwest of the junc-
tion o° Alum and lUncle Sam Creeks, the Tault 3s nearlv horizontal., From here
northwestward for a mile tLoe ccntact has a sentle din to the northe-st, & dip of
N0 northeast was me-gired Wwhare the fault crosces a Ccanvon ‘hout 260N feet weat
0" Poison Sprin-, Core hole CH-1LAkg on the hill slope northeast of the junction
o® Alum and lncle Oam Creeksy’ encountered Uncle 9.m porohyry at a depth of 61
"eaty th- t<antd fication of the norphvry WAas confirme” petrographically. This
indicatés a northesstern div ot shout 207 for the fault. Such vard ation of dip
and low sn~le of dip su~rest Aan intrusive rather than a fault contact., Indeed,
3 the contsct Was -g~ned by hoth Baar Urerk Minine Comnanv 2nd Melybdenum Cornecra=-
f tion of America. as #n intr sive contact., DBut, the evidence that the contact -

&

a f-ult is conclusive,
%4 Evidence trhat the Uncle Sam contact ig a “gult is as “ollows:

1. Di “ferent rock trpes occur on nach side o® the “anlt., Uncle Sam ﬁDﬁ%VTY’ /7
occurs on the southwest side twronghout it rmarned extent other rock types anc

~ lncle Sem nrornhvry occur On tha northeast side, This “act, taken alone,

o eould s Bort an igtmeElve Ari Hn for the centzct, but when considered with

i otner evidence, it supnports A ~anlt oriein,

>, The contact ha2c * ~elatively straisht trend “or 1)4/ Such a 1lone strairht

Lokl tren~ is mor~ tvpical 0% a "ault, es-eciallv o™ = nieh anrle “ault, than o an

i sptrusive contrct, O7OCKS ~lone the n rthesst side of the *ault, such as the

b Cotionwood stock, are sharnly cut o" v the contact.

%
: . | ﬁ 'ﬁﬁrg?
* 3, No anmonhyses of Unele Sam noyhvry extend ACross une contact to the mesddi-

)’ / oast side, 1T thige weres A sntrusive contact, anophyses would probably be pre=-
1) sent.,

, Aplite dikes :n the Uncle Sam ~orphyry are sbruntly cut off at the con#
) tact. This is notecd in several pleces alons the contact many miles apart, 1f
the contact were “ntrusive, ariite Alkes would cross the contact,

5. Sericite and nuarts -1teration in Cottonw:od spanite 38 cut off abruntly

i ‘ :
: 2t the contoct, 1t coes not extend across the conb=cl jnto th~ Uncle Sam por-

qh\rw.

6. The texture of the Uncle Sam norphvry does not change near ‘the contact.

.ey’ shere Cot onwHod ryandte i In coqfnct A th Uncle Sam porohvyv, thﬂn’is no
change in NYIMATY texture oF the Chttonwood close to the contact, I1f the con-

i et were S vtrusive, bhorcer caciee way be ex-ected in the intrusive rocks,
Cottonw nd.granite com=only, 5 q~h not *nvariarly, has A “ins ~rain~d horder

Pacies nedid ‘ntrusg? ve con’ acts

7. The roecke on hoth sides o7 the contact are brecciated,

& The Uncle Sam vorphyry 1S cormonly very deenly weathered tO so®t crum-

y»1v rock near the comtnct, Lncle w=ar Canvon =nd «#hite g13 < Canvon several
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Geoloev, Gucomungo onring

miles to the northwest (see tororranhic map ) were eroded from such crumbly Un-
cle Sam vporohyry =diacent to the “amlt., This deen westherine could he due 1o
brecciatiocn, Another nos ~ibilitv is that the deen weathering occurred prior to
Papltine, and in marts oF the tnele Sam “anlt that are thrusts, the northeast

rlocks moted across the land surf-ce preserving varts of the ancient'westhﬂreﬁ
rock, °

9. Fine srained material, probablv ranlt coure, 15 o7ten s<en where the con-
tact is well exovcsed,

10, DHorite file s occupy the contact in many nlaces in the Cottonwood Canvon
area,

11. Forei~-n rock “rarments ~nd Horses mavr be present alone the contect, Clore
role DH=-1l:AA, ~hich startes in wetasediments and passed through the contact into
Uncle Sam rorohyry, penebrated 1h feet of altered and mineralized Cottonwood
cranite near the hase ol the metasediments., This was srobably a horse dra ped
Fro~ below by the fault. Below tne zltered Lottormwocod thertwere 2L feel of s0" ¢
crumbly brecciated metasediments before the Uncle Sam was nenetrated,

Several o” the =ahove criteria are strong svidence of faultine. The abrunt
termination ©F hwy@rothermsl alt~ration 2t the contact, the termination ot T
anlite diltes =t tre contrct, brecciation on o4 ther side of the contact, and djo-
mte Aives alon~ the contact are inAi s-utahle esvicence of “anltine., All the
other criteria strén-~then the C25€ "or “anltins, th n-h some tnken ~lone coulc
Alen enmnnrt an intrasive conteoct, I “eerl that the evi “ence nroveg the cont-Cct
to be o fault,

The Uncle Sam “zult 1s comnlex., As mentioned, narts o¢ the “ault are nearly
vertical ancd other rarts have ~entle dins to the northeast, The realativelV
ctrai~ht cource o” the fault sugeoests A ~arerallv stren dir with only local
ayeas ¢ low 2ip. Attemntine to cl=ssi’v tre “ault as normal or rev.rsSe Woulo
seprvé no Durpose anc mav be con‘usinc,  UOF most imoportance is the nature 0“
mavement alone the Fautt, The ~entle northeastern dips o +he fault 1in the
area o the molybrenum nrosnect and several miles to the northwest su~eest that
the “ault Wwas ° wr-st in which the noy theastern nlate roved southwastwarc
woon the “cotwsll wlock, This, 07 cOurse, 2-sumes that the ~resent directlon
o° Aip indic-tes the 13 paction o rovement, the northe2st d4io indicating move-
mont 0F the thrust nl=te rpom the northeast, This assumntion, thourh reoagonable
in -he arsence O otner -yidence o direction 0f movement, is not in~allivle, A
simil=r rnartheast-rfiine thrust “ault has ben ma~ped a few mil-s 1O the north-
gest -there 't crosses the P=1metto wWash hirnway, accor~ing to dJohn Schillinfg
(or=al cor~unic-tin).

Thrust “aults o uen NDAST into i rheanols Ta0lUS sbruotly. Mv conclusion 1S
thot the Uncle oam ~ault is a hich=-anegle foylt hevine nortions phat were low-
an~le thrust “aults. Deaner narts o the faull were Wi ~h-aneles: surface oOr
near surfsce parts Wware pohshly low-an~le iwvnsts, The thrust skeets may NATE
=144 unon an Fncien’ 1and mrface,

jore sbraicnt “eulls »"ten sura-st rifls havine strike=slin movermant, 1hourh
Uncle Sam “#ult 1S cert-inly a M2 Gr “a)t itk relatively stoaiont trend, ir-
ramlarities o7 0 raglt ohtitude Se6n to ~ule out -V simi’icent atrike=slip
ro_vem 38! t-r :

L ' . 2 : ' _ T . et
The his*urv o the nele Sam "anll 1S ~roh-hly lone and complex, ihe ~anlt
srobanly vVory sncient anc S Lt s qamber o perions of  movement thr ough

=
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Geolory, Cucorunro Sorinec, continres
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ness" . Some of the staocks 0° the area mav be alivnad alomeo the fault surpesting
th=t ma-ma rose alone th~ Tault zone:; ~eoloeic ma~ring 0" the stocks 1S nnedsd
to conTirr tris, The nromirnent zone o© alteration ir the Cottonwond cranite lies
~rrallel to the lnele Sam “anlt and, in places, adiacent to the “ault, The hrdro-
thermal soluti s res onsitle “or tha alterat’ n, and also solutions resvonsible
or melvbodenum mireralization, riay have ascenced alone the Uncle Sam “ault. FYost=
rineral ~ovemart o Ff the ‘gt removenr any altered or minerrlized rock or: P’inally
sormred en tre sottrwestern or Tootwall sice, Late movement o® tr»~ fault is shown
v the di‘es o™ “rech dforite t-at occuny the Fault zone in the Cottonwood Canyon
svan, |

Tha -ttitude o” trs lncle Sam “ault in the m 1vbdenum prosnect area has imoortant
veapin~- on ore ~ctential., As menticned, the fault ras low an~les of dio in the
arosnect sre2, Xl'ncle Sam porvhyrv on the ®ootwall side of the Trult in barren o
maylyvhienur fincrali-ation, T~ the f:zylt maintains 2 centle din uncder the mineralized
nart of the prosvect, 1t will -yovida a shallow “loor under which no mineralization
o114 he “ound. T is would sericisly diminish the miesihility o7 Tinding a larre
rodv 0" ore, Aotusr * Frill cores will be nrrticularly veluable in determining

e L ] .'
1

srether the Sault steernens to nrovide a greater thyckness of notenti=l mineral

[/

eround,

Hirdrotherral Alteration

The Cottonwood ~re=nit= fg hwdrothermally altevec 1o seyicite, Jusrtz, and clay
minprals in the vicinitv of Poison Spring, The rock is 557t and westhers essily.
Coricentrati sne of m-rtz sirinfrers "o fd thruehout in a-parent random d4 stributlion
amsther 10 res’stant rgbs ~nd masses, Farts of the nrenite ~re not completelV
altered =nd still show “eldsDATr crvstals “resh enov-h to precerve bricht cle=vaTe
5111*‘{'5(3535; t,re8e "TeSIEl ! LS +,rw & SuSRRTL TN vacietant T waatherine. vericite
snd qu~rtz wroduced v rvdrothermal ~etivity are conc ntrated along early fractures
farming*vginlﬂts anid veing, Much of the rock hetdean cch veins h»s been converted
to sot clay throusrn rydrothermal and wenthering activity, Large orimary qu=rta
crvatzls rave not been altered =nd remain Aas < inch “dkameter srains ovenly distri-
Wnted thvouchout the 07t s~ricl tamelay ratrix 6° stronely altered rock, OSmall and
1 open anenlar racets 0F niartz tororrchont the =ltrre” -rea indicate that the area

& -

seq severely “pactnrod after quartz-sericlte altoration,

The most jintenselyw 2li~rec avn: extends “r:m the northwestern rim of Alum Lreerk
Crnvon sounthesstward “or ah.ut AN “eets 1'..1‘2 3 dth averazes 1500 “eet, The are=s 18
14mited on the northesst ~nd c suthwest 516§5 by the met-sediments that fl-nk the
Cottonwuod stock, This is the =vrs erodedto a hodlands tooceranhy, alteration

extends “arther Lo fre northwect and southeast “ut i€ ipss intEﬂsﬁaﬂnd the altered
zone 18 narro-er,

Clay was Tormer bv Facommns’ ticn o “eldsnar v hoth hvArothermal an” westhering
act:uﬂ- The proportion o clav “apead by exch nracess 1S Arohlematical, Though
some Clay was pro~veec NV ryArothormal 2lteration, petrorranticC stngv ShowWs :Pl?t{“P
1y small anonnts 07 s~y in manv deep zenes,  Fuch ¢ the ¢lav 'ras probably Tormad

ag 2 result.n’ we~threring,

Opi ~in o7 clsvw by Te  Wwe therin” $e “avored hv two factors, *irst, }hn'ﬂﬂnniit
e yverv rich in 3 c=mrinated prrites ~cid solutions frocnced by the Wweath~ring O
v - i . s -._..i-.'r : A h ) I . - i . N 1 f ot T
~vrite Trecilitated facommosition oF ﬁlﬁﬂﬁﬂr to clay, oeconda, Fhe Re~ocit fa?ﬂ
cubiected to a long period of WS therin - curine the Trriisry prior to Adenpsi U1 0N
0" 1t ‘he volesnic TOCKS arecsryed the so®t wezthered moterdal until

0" the volcanicCs; | | ‘ )
! e t -nr, cut into the 557t T'OCK ¢

Aecent erosicn strirned haek the voicinTC “OVET
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Geolopy, Cucomunco Spring, continued
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Fresh oyrite present hi-h dn the ‘eposit near the Lapgd vy erosion sur’ =ce
could indicate th-t 4= tharin- "7 rol dran, Fowaver, westherin® SeemS to have
meen intensze and dsen in sows 2oMes ANA ch=1low in others, The mantity N
“ULrtznﬂasﬂﬁyfin'pﬂrtiwwayr sonee detrrmined the depth 0o weath rings
wartz 14 not weather, tut ymorotecte” pyrite
herine was deep anc in silicraus/was

cecongarv ‘
avrite surrounded by imcervious
;as desiroved, I'us, in s me zones vezt

shallow,
o” badl-nds toporravhy, Sericite
hadlands werthering are abhsent. The

surther indic-tion that deeD
heyr than hvdrothermal activity,

Avundant prrite is con’ine? to he ares
alteroatl N cytends “orther, i ovriie ar
d<sociation o” ovrite anc badlands topo Taphy 1s
wontherine o nyrite oroduced tne cl=v alterstion rat
Mhree samles o° the stronel- altrred rock were collrcte” “rom 41~ ferent Daris
57 the altered area For lzhbratory examination (CZ-59, CZ-4), CZ-65). All are
white =ith 1lirhtv Aranee-vellow mothling ~ue tn iron oxide, OSma'l nOrAeS = narently
were procuce” ‘rom tne snoluiion of pvrite, The oricinal eronitic texture ie pvoorly
~regerved excent “or tha lar-e N gz gratns, Feldspars =re white =nd somewhat
s +ft due to nartial decompogition; Some *oldspar crvstals are su - Ticiently nreseved
to show brisht cleavnge sur "cas, Serondarv suavtz tnd sericite are VErV commori,

T™e secondarv ~u rtz seems to "ove sosked throurh all the rock an” is truly
pervasives in thec=e samnles aousrtz and s~ricite a2re n-t concentrated in veinlets,

Petro~rsphic examination of the three s~mples shows the ch-racter of th® original
rock snd o7 the alteration, 1he most common areserved ~rimarv minerals are quartz
snd potzsh feldsnar in 1l ree apaing, Orein borndariesg sre shAarD and serrated,

SLb svanular;  thew ancesacst veD scoment. Alrmost no microcline wWas noted, Howaver,
ana rzin o® rot-gh “eldspar vas a few Areas showing microcline TWINNINE, & avy

sure~stineg that microcline mav neve oricinallv heen abunfant and was altrred to
-pthoclase, oricinsl »iotite w=s altered alwost completely ©O searicite, Io OTMAT
ra®ic minerals are prrsent. urjeinal pleaeioclaze was nov abundant: it was almosvy

comnletelr alt rec to S° reite. Znoush 07 the orl sinal min-crals 'nd textures A&re

+3 v a® the gltered rork as Cottonrood sranitr,

~paservad to con’ir the identificutd

Most striin~ in the thin sectlons ia the evidence of tynical quartz-sericite

21teration, OSericite 15 ~ndant oA ocenys as veinlets alone ~rain boundaries
a5 rrplaccments o hiostite an~ nl=zoi inlase, and =8 nartial renlacements 27 artho-
' . Silicificstion is aepvosive, Line crantlar A1ortz is mexed i th sericlte.

‘ Some o7 the secondary auart? 3g hard to “istine
cuigh “r m nrimarr ~usriz, than~» the second rv auartz consists mainly o aorrerates
of smaller auariz erming.  Yellow onatue minenals mav he iron oxide OT carrimolybdats
Verv 1jttle cl-v 21terati on is evident In the thin =ections,

~l nen

Qdﬂgtz in veinlets is not ¢ m™mon,

spom drill corec and studiec,

~ a1tered Cotitonwood granite were celec' ed
7AA is ~ranite that has been

Emﬂle-7ﬁ-6ﬁ7 from a Centh O CAT Tect, Trom dri1] hole
Meezsconic examination shows ~edium oraindd "resh crtho-
“ay §-n11 rreins o s1ter«ed hiotite, Ds gaseminated
tre roc'r shows amartz, orthoclase, and

" k R » : . 4 B
~nlarioglase in rofrrate sendance, very little biotite {5 preserved, Much © the
. cpnargtes. of tiny epains, — W0 6" “eldsnars sre altered moder=tely

1nartz is 1r =@ - | . o At
vo gericite; s me ~rlav rinersls are or~centH Darnle 9A-505 from A ~enth O =N5S
GAA shows DITVSES1VR ‘urrtz-sericite alte 'atim of Cottonwo :d
‘e 0" ep-v nrimare quarts ~r-ins in A ratriX
arn o velli0W

v PHIICE o
* . . % A PR .
of “relv crvetalline e -picite anc ai-rtz 1th@ scattered prrite 7UALNS |
| Undrp the microcCope the “aldsnars ar~ natchv due O alteration 10

1i+tle microcline 15 ~reserved,  DBlotite has been completely altarec

clase and quartz with a VRIY
wyrite is ccrmmon, M3 erosconically,

*art in CHOTE NUlP
The macragen~iC AN7

-
svana Lo

soricite., A
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Geology, Lucomunaeo pring ~ontinued
f to sericitej some hiotite nns heen renl-ce” by nvrite, Quartz and sarici te
/ predominate,
; Sample 12A4-259 taken “rom 259 “eat in core ole 12&A is Cot-onwood granite that
j shows relatively wesk quartz-sericite »lteration, The ériginal minerals o" the
j rranite sre mostlv oreserved, oSericite selectively ~e~laces plariocalse, Microgéline
.' ' . B 4 * 4 ) . -4 - ' .""'J
; is abundant; areas o” notash “~ldsvar rithout twinning that occur within microcline
5 crains sur~ectf thrt some of the ~buncant 0t -sh “eldspar of the stronelwy altered
j rock ori=inallv mzv have heen microcline, Train boundaries are nuite serrzsted. A

~reen chloritic alteration, ard mwch iron

faw shords o7 nreserved Tiotite show
Potssh "eldsnar is somewhat perthitic,

oxide duat outlines “ormer crains,

A ssmple Dﬂ%@rnﬂpls (CZ-60) was collrcted only 20 Teet “rom tve erani te comtact
»1ong the southwest side 0" the stroneglv altered area, e rurpose of takine
{ this comple was to obscrve the e~ "ect of the alteration unon the horn‘“els,
Mer=sconic exemination snows raint bandine th-t snegests sed*mentary la~ination
in siltstone, Uncder the microscore the rock 35 scen as a mosaic o7 auarts and
dsrk colored mica that =8 n-obably chlori te, The rock consists of wmartz with 2

&cttered small ~rains oF chlorite, Qusrtz s clean ith no inclusions; chlorite

ras not heen altered, Foli=stiom (seimentarv Yaminotion?) is nreserved, OSmall

?rﬂctvrgitrﬂﬁﬂ**: scross ‘oltetion sve T9ll-d with 2 "ine arore~ale o “eldsnr
with vervy little ~uartz, oome ovrite 3s ~resent., #As the mafic mingral is “resh
st s ems that this rock has not heen a“fected bv the hvdrotrermal alteration that
caused mocprate martz=sericite alterstion in orant te 3 “ew tens of Teetl awav
(gzmple CZ-89, ~hich has been mentioned, wss collected in the altered oranite only
5N feet from tre hornTels contect nd WO Teet Trow sam-1le C2-60), The horn“els

must heve beent in enuilibrimm «ith the hvéroth rmal solutions that ~ltered the

F:r I‘:‘iﬂi +-..’p &

Miner=lization

The miner=1iz-tion o" the molbcenum ~rospect area was examined in the fMeld
11t Was nov styuydied A1 fetall. P‘fl‘i,tﬂ, !'f".f;‘ll_‘y*'bd“m“:m T‘-‘-."."E”'I‘HIE, and conper minerals

vere noted.

in the area of radlands toposraphy. No

svs tem were noted there, though there are
loc~1l wvariatd @ in econcentration, Prrite 1e precent in the hnhles cdrilled into
the altered radhite on tw~ northwestern rim of the hadlands ~2rea, OUutilngs on

the orynd =t Moiycorp ~rill tole SM-1ll', *nich is about A rile napthaesdt/o” Folson

Soring, mave =z srs]l anonnt o7 Trrite,

Pvrite is wost 4 o1y concentrated
2tic chen-es in nyrite concentration

1v1ae wolyrAdenum miner-ls are arecent onlyv in the hndlands area, Molybdenite

sccurs in the secondarv ~uartz Ao 1ininrs 0 vues, 28 linear streaxs that anpesr
to he hezled “roctires, 78 A s min~ted rrains, AS W1@hg or rosettes, mnd =S shosts
thit “ollow the ed-e 07 0uAYLZ vrinlets, ANeathering of molvbhienite =S led %o
fepmetion of secondarr minerals such as/vellow “vdrous molybdenum ox! e, “erri-
mlyb 1teg And A A ap hlue corplex mlybdenum minerel, ~probably a molybcenum

cylnhrte, +he seconf-r7 minerals ~orm hoalos =nd coztines around wo v “ehite MASSE S

Vi

| Y}

* wylvhdenur mine cals cheness -weatly and erratic-lly

cveh s +h o+ near Poison ooring, neve
“rw Wnired sim=re
tiners

The concent-n%s .r O
5 e =0 TR T g v I s . .
i ,:U.f":"'*l'-.;‘i_?_t tha ajpaTe Ll O O

}. vooos : e
, -l ~a1vhae w e prs]s Seovsral 1nr-ae resS
shyndnant visthle molynegenn™ sprsle, oRVITal 1M a
* * : E * 4. T Rl o FJ' 'J"'-i Y- " o |
PERT, T BIEFP 47 “?"a.'f"t'-{:*lllﬂlﬂ}f .‘Jhr‘:yr = CoVvVeTr™ nth & €07

L‘ of Arrk hlve moiybcenum enlrn=ln,

ymoend eayols Pacnuses
Aceordt ne tofassavy mav, o7 g r€ace s amnles
' t s too 1ow

P ——

—¥5%an ir nrote 0f the 2] repen nreng, pvor21l wolyb~enum concentrati n
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.| Geology, Cucomungo Spring, contauec

to be comrercial, ocome 1$mited 2reas, howrver, have high enough molybdenum values
to be classed as ore i the tonnaves were ereat enough for 1ow-cost mining methods,
L orade of about 0.7% molybcenum would vield ore worth about $6 per tem, ore that
could be mined ecoromically by larie-tonnare open pit mining.

Molvbdenum valuas “rom drill camles of the three companies are generally low,
There is no systematic change in molybdenun content with depth. Concerning the
Cucomungo Spring prosnectl, John Schilling states (unpublished renort), '"As is commen
in many molybdenite denosits; there has been relatively little le&ching or seconqary
enrdichment, and the grade ol the molybdenum remains constant from the surface leo a
depth of at leest 800 feet”. '

Copper minerals were not recognized in the altered granite. Malachite, azurite,
and ehrysecolla in thin cnatings are ~resent in small concentrations 1500 feet
west of Poison Spring in the metasediments, The secondary €OOPST minerals were
derived ffom chalcopyrite denosited in garnetized 1imestone, One of the copper
concentrations is exposed in a road cut, @ samnle of which (CZ-9) has 20,000ppm
copoer and 10,000 ppm 2inc. Prospect pits were s'mk on these copper Showings
slong the ridee crest 1n the late 1800's or early 1900 's,
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The relationshivs of minerals to each ot r and to hydrothermal glteration are
imnortant to exovloration, Visible molybdenum minerals are confined to the area
of alterec Cottonwood gramite. tpecifically, molybdenite is closely associated
with the secondary nuartZz formed by nuartz-sericite alteration. Molybdenite
deposition orobably started during the final stape of quartz formation, Fractures
that formed in the auartz raeiliteted the eirculation of molybdenum solutions
anAd the derosition of molybdenite shoritly a“ter nuartz was “ormed.

Significent pyTitﬁ'mineralizatien is alco coniineu w thic glierad Cattanunnn
rranite., As with molvbdenite, pyrite 15 most highly concentrated in the badlands
area and diminishes 1in concentration toward the southeast and northwest along the
2] tered zone; pyrite 1s sbsent or inconspicuous in the metasediments flanking
the altered granite, The similar concentratioms of pyrite and molybdenite suegest
twat thevy are closely assoeiated in origin. However, such association is notl
shvious in hand snecimens Jn which pyrite and molvbdenite are nresent but do not
occur together, dJohn Sehilling feels that the TMO minerals are notv genetically

| acsociated in the Cucomungo Spring denosit; iv the unpublished report he gtates,
"Pyrite also 15 3igseminated trrough the s1tered rock and in the quartz veins,
vyt arparently has no relation to t'e distribution ef the molybdenite". Al the
wuesta Mine, New Mexico, which is verv sirmilar to the Cucomunroe Spring dercsit,
pyrite'minmralization and molybdenite mineralization were inde~endent,

Copner mineralization is not obviously associated with pyrite or molvbdenite
mineralization, lFowever, geochemical evidence nelationed later indicates close
associati m of conver anc molybcdenum,

I

I

i |

% Conclusions basec on the relationshios of various minerals are &S follows:
£

¥ |

g 1. Molybdenum mineralization started toward the end of the formation o

¥ secondary ocuartz and continuer 27ter the end of guartz formatlon, The secondary QUArtZ
| , was formed during nuartz-sericite alteration of the Cottonwood granite.

5. Though oyrite and solvbdenite have  similar distributions, the two minerals
mayv have formed indepen”ent of one another,
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3, 4T exnloration for molybdenum, sones of ouartz-sericite alteration and also
anv zones of si1icification within th» Cottonwood stock should be prime tareetisSe.
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As pyrite Foymation may have been independent of molybdenum formation, the
presence ol pvrite may not be 2 rood guide +to the presence o molybdenite.

A detailed Eaﬂchemical survey made of

501l samnles ~rollercted on an a rroximate S0 _

taken wnere herrock Was ex osed near soil-samnle stations, Geochemical maps
~lotted for molybdenum in soil, molybdenun in bedrock, 2incC in soil, coDREr in soil,
-nd silver in soil show imrortant ce0loglC characteristics of tle molybdenunm

nrosnecl, These are listec as follows:

2, Metal content of soil srnd hrerrcck changes abruptly at the Uncle Sam Tault.

Values of molybrenum, CODPEX, zinc, and silver are moderately high in the metased-

iments on the northezst block of the ~ault, but values of these metals are
tip southwest side of the fault,

conspicuously low in the Uncle o&m porphyry on t L
The contrast o metsl values is So ShATrD trat the Uncle Sam ray]lt mev be traced
~eadily on tre srochemical maps. "yig geochemical ovi dence shews - that the Uncle

Sam contact g @ “ault.

3., As exected, hirh molybcenum values occur in the 1ong northwest-trencing
zone of alteration in the Cottonwood granite. e highest values are in the
radlands area, The gone extends crom the southeastierm 1imit of sam~ling on the east

gide of Cot ionwood Creek 1o the lluvial flat ahout 2% miles te the northwest,
Vo el Aavamm Ta lUES dimini sh toward the northeast 1in fresh Cottenwood crani te,

E *U_L_-J iy B

i, Molybdenur values ere modrrately high in the metasediments 1ying aqjacenu

to altered Cottonweod granite on the northesst anc sauthWEst‘walls of the stock.

This is further evitence o? tne intrusive nature of the contact on cach sicde of
the stock, Had the rontacts been faults, mineral content qeuld have changed abruptly
at the contacts. N@lﬁbdenum.minerplizatimn was probably genetically related 1o

we final stare of coocling o~ the stock, contraction produced

the stocks Auring the 111
racilitate” the ascent of mineralizina'smlutians. Juring molybdenum

spacturing that ! )
mineralization of ‘he altered parv -~ the stock, molybdenum passed intlo adjacent

metamorphic wall rocKe

5, 2Zinc and copner valueg &re high in the metasediments on each sicde of the
s1tered part of the Cottonwood stock, -hese undoubterly represent metal Zones

concentric to the central COTe o " molybrenum mineralization,

ents on reochemistry concein the geology of the prospect. Geochemic
yration tarpets s g mentioned later,

amination of Nearby Aresas

7

reconnaissance of the entire region, several smecifilc

Basices 8 general ceploriC
the nature of mineralization and to determine any

arsas were examinecd 10 determine
hearing thev may have U0 the CGucom
1es northwest of Cucomungo opring (see topographlc

nite Cli~f Czanvon 2boud 21 mile:
map) is & spectacular large erosiocnal amphltheater hayving baclands Lo granny

resembling that of tno molybAerun pros ect, ine Uncle Sam “ault passes ALONE the
head of the eroded canvon, uncle Sam porphyry at twe head of

ungo Spring pfﬂﬁp&Ct-

f the canyon 18

weathered to gray solt eranular rubble., The bulk of the canyon 18 carved from
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* Geoloev, Cucomuneo

white 07t deepliv warthered ~ranite that resembles the “Yottonwood rr-nite.

Remnants nT frech rock show no hvArothevmsl =1lteration, The soft material consists
mostlv:e” clar, Mo sericite s rrecent: no secondarv Aauartz is nresent: no

v 1vhdenur minerals were rotod., Iron =*ains =n- eavy alum eosncentration in

soring ater “rorm the clav sre- surecestg that nvrite mav have been concentrated

in this -—+ea, The clay was nrchably © rmed bv deep wantharing 0F ~rsnite fTacilitated
by sulphurie aciAd rele=nced by the -“ecomnisition 0" pyr te, This could rave “ormed
at an ear'v regloric 20, and the eot ares may nave heen overridden and nreserved
by the lncle Sam thrust sheet, ecent ~rosion o7 the thrust shemet exnosed the

area zn- created the brdlan‘s teporranhy,
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Irree recidual soil semples wrre colleocted “rom White Clif" Canvon tn Aetermine
arv metzl content, ©Darmle CZ=HR +taken from an iron oxide vein in dreply weathered
Chrttonwood=like granite on the south rim of th~ convon had 75 nom molvbdenum and
150 »om lead, Two samnles o7 —ellowish iron oxide m=t<rial “rom the floor o“ the
cony n, CZ2-69a =nf CL-69h, h~d insisni ™ cant a~ounts o° mulvbdenumhhd other base
matals, A samrle 0° re”ifi=2l soil “rom unstained westhered rock in the floor of
the canyon, CZ-/9c, had no base metal values o° sipgnificance, Thre~ of the
samnles collected represented material from the most hichly stained parts eof the
canvon, As metal values were geochemicallv lew, furthedaxnloration ot
white Cli°f Canvon is not recormemded,
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- Copper. Canvon about ? miles southwest o Poison Sorine is crossed by @
northwest-trendine z.ne o nuariz-sericite and clay alteration, Saveral
“rospects along thts zone show the presence o7 conner and molvbdenum
mineralization, A stream sedirment geochemical survey of Cepner Canvon' and

its main tributaries showed low values o molvhdenum an? other base metals.
Fowever, molybdenum values of 5-10 nom indicated the nlaces where the survev
crossed the altered zone, LExamination of several prospects showed mineralization
con“ined to sme 1l veins, Conrer Canvon -robably has little rotential for major
ore discovery, However, tre altered zone rav be worth further investigation,
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The ortion of Cucomunge Canyon that extends for several miles in a southwest

direction from Cucomungo Spring is very straicht and mav be classed as a ;
lineament, The Cucomunec Canvor lineament mav be traced on the aerial photographs %
for several miles northesst of Cucomungo Spring vhere it is mrrked by an |
21lluvium-bedrock contact and minor dr=inaces, Ihis lineament is paralleled by ;
others such as onr followed by the lower vart of Copver Canyon, These limeaments ?

lie at richt angles to the Uncle Sam fault, the Last Chance Canyon fault,
the Copper Convon 2ltered zone. and the peneral northwest-trending structural
erain o the region,

17 £ e Cucominpo Canvon lineament is a fault, the area of its intersection
with the Uncle Sz "ault mav be an interestine tareet for molybdenum exnloration,
te intersection is concealed under the alluvial flat near Cucomunero Sorine.
Examination of Cucomunco Canvon, however, showed that the canvon does not follow
a fault, Several unbroken reologic contacts were traced across the canvon and
ar= shown on the toporra-hic man, '=avy arrows on the man indicate the
Cucomunego bBanyon linesrent, |
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Cucorungo Canvon lineament, thourh not a ”anlt’rgruhﬂbly.uﬁ%@ww a strone
“ractiire, ‘his and ~arallel “ractures are compleémentary to the laree
rorthwest-trendineg faults o7 tre area, "“he intersecti ns of these large
fractures with deen and ancient faukts mav have produced fracturine aleng which !
minerals could “ave ascendad, vrovidine that the “racturing predated mineralization, |
1" other ceologic factor s are “avorable, the areas of intersection of northeast-

trending lineaments and northwest-trending Taults are probably favorable loci for




Cucomungo Spring, continued

met2]l concentration,
alities shown on the topographic map close

to the Cuccmungo Spring depcosit, The molvh~enum prosnect in Conper Ganyon,
which has been remntioned, 1S briefly Aescribed by Sehilling in Nevada Bureau of
lines Heport 2, "An Inventory 0° Molvbdenum Occurrences 1n Nevada", n, 10,
under the hending "McBoyle Broapecty 'his prospect 15 5 ¢laims steked DYy

M. D, MacBovle, the Nollv =nd zxchenuer clalmMmS.

e second molybdenite occurrence 1S 2t the Sylvania Mine on the boundary
hetween secs, 22 and 23, T. 4 S,, %, 38 E, about ¢ miles northwest of tne
, ~ he wrong l»>cality on the

published tovorrapnic Tap -=- this has been corracted on the sccompanying Cory

5 the map), Here molvhdenite OCCUIS with scheelite, ralena, sphalerite, 2nd
co-ver stains ir skarn and marble 2long a granite contact within several tens of
foet of the Uncle Sam “ault, The Svlvanin Mine is owned bv Uon H, Clair who lives

on the proverty (adress Iyer, Nev,).

Molvhdenite occurs 1in three loc

the les Brown molvbdenite prospect about

The third molybdenite occurrence is
Molvbrhenite is found in milkv auartz

B 3 . = , -
1! miles scuthuwest of Cucomungo Snring,
veins cuttfng Uncle O&m ~yartz monzonite NOYThyry. The veins are nearly
MolybrAenite occurs as linings oF small vugs,

;
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vertical and strike north,
s amall disseminated grain clusuiers,

early “ractur~s in the ~uz “t7z That have healed,
in th1§ Area, Mmoiyltenive ZTT7S r~ he eanfined to 2 Sma
Some of the veins are of optical auartz mineo Auring World

crvetals in some of the veins show tne uartz veins 10 be permatitic 1D origin.
Chalcoovrite intergrown with molvbrenite wWas noted but is rare, Yellow cryvstals
near some 0° tne molybdenite-linec wvugs are probably Ferrimolybdite., oSericite is
~regent srarinegly in the ouartz and is “ound along the sides of some quartz veins.
he pEHmatjtic ~uartz veins were nrobably ~wsociated wit» & nearbv Cottonwood-like
~ranite stock that intruded the Uncle cam porphyTry. Nalybﬁenum.minpralization
here, as in the Lucomungo Soring denosit, started during ouariz deposition and

eontinued a ™ erwards,

nd as discontinuous linear steaks aldng
Thau~h nuartz veins are commen
11 concentration,

War lly telcsDpEr

have no direct bearing on the Cucomungo

These three molybdenite oCcCU "TEeNnces
solutions in the region

Spring “enosit except to show that ascending mire ralizing
commronly carried molybrhenum; tris is a molybdenum=-rich province,

Exploration Recormendations

further exnlorati-m o " the Cucomungo

Tealogic con?itinons cavorine the occourren

his eesrlogic study indicates thav

;. Spring molvb~enur prospect is warranted,
5 S of a large low ~rzde ore cerosit 2re sresept, eochemical surveyvs confirm som®
1. 5® tha ge3logical conclusions ané inAdicate s—ecific areas of exoloration. Records
rhe nrospect, esopecially of deen drilline, show that parts
» be~n discouracing.

of nrior ex-lorati-n o°
of the nrospect have already been tested: drilline results hav

These tested parts of the orospect chonld be avoided durineg the garly stacesS

i s - - *
i . ¢f exploration even thourh testing was not thorough, Should *urther exﬁlﬁrﬂtwﬂﬂ
] show promising results near an ared of o0ld “rilling, ex~loration 1n prevﬁcuﬁlﬁl

jus t3 Several favorable areas are nprescnt besices

The “avorable eround “or molybdrnum exploration 1s the hyﬂrnthprmally altered
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Geolory, Cucomunpe Soring, continued

zone 0° the Cottonwood granite, As molybdenite is closely a<sociated in
origin with secondary silica, the best suides to molybdenite are siliecification

and quartz-sericite alteration,

The “avorable ground,or the 7one of alteration,has certain geologic limits,
It is bounded on the northeast bv unaltered Cottonwoed pgranite and meta-
sedimpnts. I+ 43¢ 14mited on the southwest by metasediments, Thourh the metamorphiec
rocksaloneg the sirles of the sltered rart of the Cottenwood stock have
seochemically sienificant ouantities of molvbdenum, these rocks mav hot haveribeen
fractured sufficiently to make ore ~erosits, The Uncle Sam fault dips under the
altered area: it forms a footwall limit or floor to favorable eround, Lhese
iﬁda/ /' limits describe a more or IESﬁ/prismuEhaped mass of favorable ground extending
' sn a2 northwest direction. The northwestern end of the prism lies concealed
under the alluvial Tlat near Cucomungo Spring. The southeastern 1imit is
probably a short distance east of Cottonwood Canvon where the altered zone
becomes narrow. “urther ereologic study, geochemical surveys, Bng drill
core insnection will define the limits eof the “avorabla mass of ground more

accurately, -

The peochemical mars showing melybdenum in soil snd molybdenum in bedrock
indieate four untested areas of rarticular interest in the prospect are=z, The

? most obviocus is the arez ef very high molybdenum content extending for about &

: _ mile through the badlands area, This area has been ohly partly tested by Freevort's
Arill holes snd bv several of Bear Creek's Arill holes, Study of avajlable drill
information is needed before nlanning any "urther drilling in this area,

The second faverable area is rrobablv the most oromising, It is the vortion
of the altered Cottonwood granite conceazled under the andesite cap en the hill
shout 3500 feet northwest of Poison Soring, Bear Creek drilled on the tep of
the andesite hill (LCH-AAA) to a “epth of 300 “eet hut A4id not gzt out of andesite,
Quartz-sericite alteration is strong where it nasses under the southea2stern edre
of the andesite cap, The alteration is wesker and narrower but nevertreless
nresent where 1t emerces fror under the northwestern adge ef the andesite, RS
the andesite covers en area of zbout 2000 feat by 2500 feet, at least 70% of
which includes the altered zone, there is amnle 5ﬁneerar a larre ore body to be
concealed under the ancesite cao,

Molycorp drilled several holes in alterec granite on the southeast and
northwest sides of the 2ndesite cap., NMolybdenum values in thase holes were
‘low, The geochemical mans, however, o”“er encouragement, Moderately high
rolybZJenum values found in the altered sranite on the northwestern flank 02 the
hi1l indicate ‘hazt hirh molyhAenum values persist under the andesite canpoinge

The third area o© interest is the a#lluvial flat beyond the northwes ternmost
exnosures of the altered zome, As the altered zone passes under the alluvium,
an? ss geochemical values of molvbdenum ars moderately high in the last ~xrosures
o the altered zone, there se~ms a chance that &n ore body could be concealed
undef the valley, 7This is the alluvirel flat that covers the int=rsection of tne
Uncle Sam “sult an<d the Cucomunes Canyvon lineament, The Cottenwood stock ends

i undef the alluviumg onlv metasediments are found uncder late andesite nerthwest

*E Af the alluvium. Cottonwwod sranite and rmetssediments under this vallev are

] overlain with endesite covered with 2)luvium: this accounts for the sbsence of

f‘H« allevial /j__ﬁnochemicﬁl qnuantities o® molybrdenur infthis a-ea, The depth to eranite here '8
| Sewphkl not exceszcive, Mnlvecorn “Arilled two holes i~ this vallev, S&M=1? went throuﬁh

3 the alluviwr into sniesite hut was Aiscontinued st a denth o 113 feetyshort of
the andesite-granite contactiﬂuﬁ te drilling di“iculties, M1l reportedly
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Cucomunsre Spring, continued

1ow velues of molybdenum to the bottom at 130 feet,

w8s in granite but had very
flan¥ of the altered zone 28 nrojected

.45 hole is located off the northeastern

i

wnder the alluvium,

™e fourth area of interest ig the sputheastern end o the altered 7one

near Cottonwood Canyvon, Mode~atelv strong molybdenum values are shown on the
seochemic-1 mans to the ent o° the surveyed area, Osochemical coverage should be

extended to the southeas® to the end of the molybdenum anomaly.

Specifie recommendaticns for exnloration of the Cucomungoe Spring prospect

are as follows:

1., Claims should nwe staked to cover the area of exposed altered rranite
northwest o and adi ining the Sorenson claims, Twelve claims are su“"icient.
sciven to extending the staking to include the nart af the

Consideration shoulr be
alluvial flat to the northwest under which the altered sranite {s exnectrd.

s and Melycorp's drill cuttines should te le~ged,
e the subsur“ace attitudes

the extent

2 . Bear Creek's drill core
The two princivle types of inforamtion to be sought 2T
o® the Uncle Bam “ault and the contacis o” the Cottonwood stock; anc

0o° quartz-sericite ~l1teration,

3, iLhe ceology and the seochemical stations should be transferred “rom the
aerial phaﬁqraph's to tle base map photogrammetrically 1o provide an accurate Tap,

lins of outcroopling contacts can then be computed, and the true pnositions ef

ceochemical anomalies 4311 be known, T-e -resent mans are jnaeccurste because
R L T g

information can not be transterred by Simnle proiecticn [rum puvwe v wEes e
Wwith accuracy in areas of high tonocraphic relief,

i, At this stapge of the ex-lecration, induced nolarization surveys prohably
would not be helpful, FPyrite 1S abundant anc would be indistinguishatle Irom

molvbdenite, I. P. traverses may vossibly be useful at the northwestrrn &nc
southeastern limits of the exnosed altered zone, However, further peochenmical

work would be of preater value and should precede any decision to use 1. r.
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reys should

5., Further detailer bedrock and redidua’l soil papchemical sur:
he made in specific areas, Geochemistry and gEﬂlcgy'will he the mo<t ve . ushle
tools for the location of drilling tarcets, Some of the molybdenu~ anemalles
should be con‘irmed and the 1imits more accurately determined, Caver:l “atalled
traverses o° bedrock and ﬁfl sammles should be made in the nltered Fiﬁﬁitﬂ en the

west / north and northwest “lanks of the andesite north/o” FPolson Spring. ,..
peochemical survey should be extended southeastuard for atl Jerst & milie W0
determine the southeastern 1limit of the molybdenum anomd ' V.

g . g 1w * o
6, Drill targels should be selected using 211 availahle °N or=r' wm:
wount n° gecloglce

Drilling technioues should be desipned te yield a maximum @78 . |

i formation s well as reliable samnles for Aetermining minersl g €. A SORE
o the highest molyb-enum values will be found in so’t clay-8~r-c
Arilling and sam~ling technicques must be tailored to provica ﬁrirfr reffvﬁry
of molybdenite from such zones and to eliminate contaminati-n © lod=Thiue sEmnles

£ : A r ' Trill s ¢ 14 be lopped VeIY frav.ently Dy &
rom hipgh moly"henum ZOnes, Till & amnles shoulad D€ -~ | L T

: , sl T IRE L eTOMC
ceploplist to obtaln critical | yond

id us~iess RRe
72oners of rossible ore,

f 8 T " T' 31

information and to Ave!l
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continued

L
el - Tl

_Cucomungo

“&ploraticn of the Cucomuneo Soring praspect should be undertaken with a
realization of the chances “or success and “2ilure, Three major eommanies
have exnlored the pros-ect and “2iled to “ind ore, They tested at least part of
the most “avorable =rea, 'owever, untested —~atentially egood partinng remain,
The favoreble genlopy and recchemistry give encouragement, In spite of the
unfavoratle odds, further ex—loration seems Jiustified,

JAA T 2

Robert A, Zg
October 313 1969
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