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WISSER AND COX 
CONSULTING GEOLOGISTS 

COPPER DEPOSITS OE-EASTERN .§.M!. BERNARDINO CO •• CALIF. 

QFFICE REPORT 

INTRODUCTION 

The writer was superintendent of C?dZ] Ivanpah gold mine,1923-4, 

and has a general knowledge of this area. For the present study 

the literature has been thoroughly combed over, the main sources be­

ing the Annual Reports of the State Mineralogist and the California 

Journal of Mines and Geology,together with two Bulletins of the 

State bivision of Mines on copper in California. To save time and 

for the sake of brevity, references are not cited in the present 

report, but they are available in my office. 

T~e prese,nt report covers the eastern half of San Bernardino 

County,for reasons that appear below. However,there are important 

copper deposits in the western half of the county,especlally in 

the Ord Mountains area;it may prove destrfsble to compile a brief 

report on that area also. 

G&~ERAL CONSIDERATIONS IN EXPLORATION 

Nearly all tho major mining districts of western Uni~ed States 

have been known for generations,the San Manuel copper deposit 

being one of the few exceptions. Extensive exploration campaigns 

by experienced major compan1es have achieved relatively little 

success. 

One reason for this lack of success,ln my opinion,is failure 

to unearth certain fundamental generalizations related to the 
/ 

localization of 'mining districts. The empirical method dominates 

exploration: a San Manuel deposit is discovered, a more or less 

typical ftporphyry copper" peeping out from under a post-miner"al 
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CONSULTING GEOLOGISTS 

cover. Immediately exploration 1s concentrated on what look like 

s1milar environments. 

The "classical" porphyry copper involves a stock,or intermediate 

composition, commonly altered by sericitization and kaolltnization, 

leached and iron-stained in its surficial portion,and carrying below 

secondary and primary copper in Joint planes I small fissures and pepper . 

through the rock. But at Ray and Insplratlon,far more ore occurs in 

the Pinal schist than in the respective· porphyry stocks. At Ajo, ore 

is associated with pegmat1t1zation,only barren pyrite with serio1tiza­

tiona At P1ma, ore occurs in unaltered Cretaceous arkose. At Pllares 

and in parts of the Cananea district, ore is found in volcanics,of the 

same age as volcanics extensively distributed in Arizona,but not as 

yet known to carrjr i mportant ore deposits there. Yerington is a 

'- ''', h~retical,not a classical porphyry copper, and for that reason was 

overlooked for many years. 

Undoubtedly many ore deposits lie concealed below post-mineral COVE 

volcan1cs,sediments and valley wash. In 1949 the writer pOinted this 

fact out to the American Mining Congress~and in a sense foretold the 

finding of the Pima copper deposit. But I bel1,eve also that expena'ive 
I 

and risky expl 'i'rtttion beneath cover rocks should be postponed until 

all promising exposures of pranineral rocks have been evaluated. This 

does not mean that structural-mineral trends exposed in premineral 

rocks should not be traced,by geophysical and geochemical means,and 

by ciril1ing, beneath adj oining valley wash • . It was L'1. that way that 

the Pima ore body was found. 

Ore depos1ts found in exposures of premineral rocks will probably 

be of heretical types, because most or all good bets based on emp1rica~ 

oomparisons with known deposits have been tested. Heretical ore depos~ 
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by definition,may take on almost any form,and may occur in al~ost 
.. . 

any type of premineral rock. Their Ore cannot have cropped out 
I 

I 

been found. / 
I 

,,' 

extenslvely,or the deposit would probahly have 

How then should heretical depos+ts be ~ear.:,ched for without the 
. , 

expendi ture of prohibi t1 ve time 'and expense, wi thout searching for 

the ne~dle in the haystack? In ~S:y opinion" by study of the distri~~ tIc, 

bution of the metal in quest1on,in this case copper,on a continental 

;': '; scale. Such a study may link scattered copper districts together 
; 

. 1 

l alon~ a genetic belt or area,and serve to concentrate exploration 

'. . '. DISTRIBUTION OF MAJOR COPPER DEPOSITS IN THE UNITED )
/!' in t~~se belts or area s most likely to yield ore deposits. 

~ . STATES AND NORTHERN MEXICO. 
~/. 
i Refer tc? accompa.nying map showing axes of geosynclines. 

Major : copper deposits L~ the western United States,Northern Mexico, 

as well as western Canada,ralate to the following continental struc-

tural features: -' ; .. ,::..:.' 

·l..Paciflc. Geosyncline s.- Britannia, Surf Inlet, Chelan,Shast~ -.: . . ' 

dlstrict l Mother Lode Foothill belt. These are all areally related 

to batholiths,but the latter are concentrated along this belt of 

geosync11nes,and the major ones are elongated parallel to the geo­

synclinal axes. To the list may probably be added Yerington. 

2. Cordilleran or eastern ~eosynclineS_ The Boulder batholith in-

vaded a complex of superimposed geosynclines,and contains the 

richest copper district, Butte. Butte lies also along an axis of 

uplift and orogeny essentially coextensive with the Cordilleran 

group of geosynclines or belts of crustal weakness. The same ap-
..... 

( plies to Bingham,both with regard to geosynclines and to the .. axis 

of orogeny (Mid-Cretaceous and Laramide in age). 
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~. Southern, Geosynclinal Belt.- In southeastern California and 

southern Nevada Pacific geosynclines of Mesozoic age merge with 
/ 

the eastern group of troughs and continue southeast along the west 
I 

coast of Mexico. A ~tr1ng of intrusives lies along the geosynclinal 
i 

belt,the larger intrps1ves being elongated parallel to the belt. 

The intrus1ves are accompanied by copper deposits. 

~. Geanticlinal Arches ~ ~ COlorado Plateau.- The orogenic 

belt passing thrc~h Butte, Bingham, Tintic, Goodsprings and other 

.: distr1cts took the form,1n later Cretaceous and early Teriary times, 

/ of a geanticlinal arich, wi th folding and 'thrusting along its eastern f. 
i' 

I" flank. The geant1cline sw1ngs around the western border of the 
,/ PI c.tec. II 

~ill.. COloradcxfOllOWing the belt of geosynclinnl troughs, but south of the 

Plateau it leaves this belt and heads southeast through western 

MexIco,between the western and eastern Mexican trough belts. The 

following copper districts formed al ~ ng the crest of this great 

arch: Ajo, Cananea and Pilares,with many lesser districts. 
, ~e' r . ..., , 

,An east-westj\ot major copper districts parallels the southern edge 

of the Colorado plateau in striking fashion: Bagdad, Ray-Miami, ' 

San Manuel, Silver Bell, Morenci and Santa Rita. Bisbee,somewhat 

farther from the edge of hhe Plateau,lies between the Plateau cop-

per belt and that along the crest of the Occidental or Mexican geanti­

cline. It probably shares in the 10cal1zing features of both belts. 

Ely lies somewhat west of the Cordilleran geosynclinal belt but 

probably belongs to that system. 
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LOCAL 'STRUCTURAL CONTROLS OF MAJOR COPPER DISTRICTS 

It is proposed to enlarge on this subject,of vital importance to 

eNploration~1n one or more future reports.The ,matter is treated briefly 

here becauze of its possible bearing on exploration in eastern San Ber'­

nardino Co. For the present~discussion is limited to copper distri~ts 

in the Southwest, except for Bingham. 

District 

Bingham 

Santa Rita 

Morenci 

Bisbee 

Cananes , 

Silver Bell 

Bagdad 

Structure 

In a broad,flat,steep-walled syncline.13i,ngham lies 
upon an arcuate belt of uplift,deformation,z.~ intru­
sion and metallization crossing the syncline nearly at 
right angles (Uinta axis,along which Park City,Cotton­
wood, Bingham and Ophir). The' transverse u plift is super­
imposed upon the sync+ine • 

. 
In broad,shallo'W southeast syncline,on which ·is super­
posed a northeast arch. Santa 'Rita stock on southeast 
flank of the arch;sto'ck produced a. local dome. 

On irregular dome elongated northeast,superimposed _~~~_ 
on northwest folds. Stock i3 elon·~t"ed northeast ,para·~~;><:-' 
11el fo a~d along the axis of ;elOng~~On of the dome .. . '·7"-

On southvlest flank of northwest Mule '¥t.antic11ne. . 

On northeast flank of ~ajor northwest anticline with 
intrusive igneous core. 

In graben on crest of major northwest anticline. 

On a faulted major northwest broad antlc11ne,with 
Pinal schist forming the core. . 

On a structural dome, with radiating fractures and 
joints controlling the metallization. 

The country rock invaded by most of the stocks associated with these 

districts is the Precambrian basement, plus in some cases a limited 

thickness of Paleozoic and ~esozoic cover sediments (Morenci, B1sbee, 

Ray -M1am1, San Manuel and Bagdad). 

Since these copper deposits are not thought to have formed at ex-
treme depths#the preference of sO many of the@ for the Precambrian 

basement would suggest that much of the cover bad been stripped off 
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by the timn the ore was emplaced. The major uplifts with which 

these porphyry copper deposits are associated had been completed, 

XM~ and the uPlifts subjected toerosion,br the time of metalli­

zat1on;but,as at Santa R1ta,local superimposed uplifts often at­

tended invasion o~ the stocks with which the ore bodies are as so-, 

ciated. 

At Santa Rita the cover ' above the ore-bearing stock had ':,been 
'\ 

removed by Mid-Tertiary time, for oxidation had started befo~e 

~f Miocene(?) lavas Viere poured out over the deposlt,halting '~1-
datmon until erosion had stripped off the volcanics and exposed\ \ 

\ ., the deposit once more to surficial agencies. ~ 

'\ 
The above generalizat10ns have an obvious bearing on explo-

ration for copper in the Southwest. 

POSITION OF EASTERN SAN BERNARDINO COm~TY IiI! THE REGI01-!AL PICTURE. ·\ 

As shown on the Geosyhcline map, the area lies where :. the Cordiller­

an belt ' of troughs 1s Joined by several Pacific troughs·.~nd·, a'bout .. .. \ .; 

.' where the E;ust-west oopper belt arlJund the southern margin of'. the 
~ . \ 

t \ 
Colorado Plateau would leave the Cordilleran belt 'of troughs,or9geny 

", 
standpo1nt,easte;rn San"" 

. '- i ; '..\. , .'. 
I ' I 

': There is at hand a set of ma.ps illustrating a PhD theSiS\ of' ond 

C.W.Burnh~ of California Institute of Technology. The rnaps,\covering 

and mineralization. From a b~oad regional 
:' County 

b ernardino7occuples a srategic pos1tion. 

·~;e'~ .tern United States,show relative concentra.tions of trace ~lements 
' \ \ 

-,' if ' ChalCopY~ite and in sphalerite,for western mining d1striq\ts~ That 
" f \ 

' < 

fohOwlng .total trace- elements in chalcopyrite exh!bbi ts a rema~ka'?le- _ ._ 
, , , \. \ ."' ............. . 
I ' . , ' \ '" 

'J~correlat1ol1 with the major structural features mentioned abov$-~ ~n 

,7~~9It~rn" belt of maximum trace element concentration passes sout~: 
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from Park C1 ty and Bingham through Ely,not far \4Iest 'of the axial 

portion of the old troughs,to the California 11nc,where it swings 

southeast through Inyo and eastern San Bernardino Counties, thence 

east bordering the Colorado Plateau through .Bagda.d, Ray-Miami,Christ­

mas and San Manuel,where the belt turns southeast :along the axis of the 

Occidental geanticline, and passes through Johnson, Bisbee and Pi-

lares. 
, 

The accomp~~ying map of eastern San Bernardino Co.nhows a . segment 

of this geochemical belt, as well as segments of 'the ' old troughs 
\ 

\ 
, \ 

'; 
: " mentioned. 

' " It ' 1sbecause eastern San Bernardino Co. lies vii thin the major '\. 
" 

,copper belt of Vlestern North America tha.t it wa.s ,selected for 
, . 

office . study leading to examination in the field. : \ 
1 .... 

i 

GENERAL GEOLOGY OF EASTERN SAN BERN.ARDINO, COUNTY , " " 

"'.;, 

Refer to accompanying map. The region is one 'of, exta:l'si ve expos'I..lres 
C!'ystalline " , ", 1 \ 

of older Precambrian {Archean /rocks,and of limited ~~posures of . 
, , ,:'" " i .\~\ " , 

sedimen~s " an~\~S'~imentary 
,,:,\ '\ , . 

the younger Pre c amb'r 1 l-tn (Bel tian) , 

schists. , ; 1\ \ ,.~ , 
As shown on the map ,Paleozoic rocks are ,conf1ned , to\ the, north\~Je.s tern 

, ' , ' \ ' " 

t 

part of the area,and the extreme south~astern part,in Ar~zona. 3200' 
. " ; \'--, 

of Middle Cambrian,mostly carbonate rocks, occurs in , th~~:1;-OV1dence Mts_ 

pevonian limestone is, also found in the ' .i?rovidenc~ M~s.a~\~rth of 

C1m~. Mississippian Monte Cristo 11mest/o~e ,expose~ a~ ' GOCdsP'~\ngs 
" \ ~s , exposed in the Providence Mts. Pennsylvanian rocks occur al~o in 

" . 
, .\ 

the Providenoe Mts. 
y, 

" 
! . \ 

7 , - . 
, . 

. ',' .... "( )'" 

" , 
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Intrusions,largely quartz mcnzonite to granite in composition,are 

abundant and appear to belmng to two epochs, one the Jurassic,the 

other, Upper Cretaceous to early :£~:;rU~y. 

Scattered as the Paleozoic ' expn~ure!' are,they represent r~mnants 

of a very thick section,deposited in the ,geosynclinal troughs shown 

on the Geosyncline map. According to D.F.Hewett,th1s indicates that 

the e.rea was persistently uplifted and vigorously .eroded from late 

Mesozoic until Middle Ter'tiary time. Hewett estimates that the Mojave 

crustal block,of which the area in question forms a part,rose, 15,000 
\ 

to 20,000 feet during this 1nterval.t~md ' that the rocks were removed 
\ 

a~ the block rose. 

Volcanic flows of basalt and andes1te,of Ter.tiary and later age, 

are widespread. None appear to carry ore deposits. 

I'Jost oft the thrusts shown on the map"date from the lS,te Crets.ceous".:;; 

as do some of the high-anglo faults;t~ese are premineral with respect 

to co?per deposits. Many of the larger high-angle faults · date Crom 

the Ple1stocene and area postmlnerall 

COPPER DISTRICTS 
'. \. , . 
, , 

\ 

These will 'Oe taken up)startlng with the \vhlppleM~s.on the south-

east. 

, 
\ 
\ 

, ~ 

~ntpple Mts.- Never mapped in detail. The country roc~. consist~ ·of 
'-- " , h 

\ --, /: , 

Pr~cambrian gneiss and schist,overlain in places by Quatern~rY . 

basalt. No post-Cambrian intrusions are known,nor any Paleo'~~ic or 
except at the River View mine-see below. :\ 

Mesozoic sedlments1Thrusts are also unknown/but the area , con~1ns 
\\ 

:,i a 
'\ 

\ 
\ -.\ 
\ '\ 

number of high-angle faults. ".< ... 

I :1 
/ \ 

, ,\ . l' \ 
-' 

American Eagle Mine " "" \, 
, 
\ 

Ore bodies .occuralong a , strong f ,racture zone striking N350 W ,' ~ip-
i .1 \ I 

\ ' 
ping steeply southwest. Hanging wal~ 1s mica sch1st,footwall meta-

\, 
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rhyolite. Folietion in the schist strikes ~d " dips . with, the frac-
f '\ ' - ' , , ' , " 

tu,re, snd a ne.rrow diabase ?~~:r\ ::rOll0ws ' t~e , h:~nglng wall 'or the zone. 
I ,L, , , ' 

Copper ore occurs slong the " frr~~ure ' zone~nd: in subsid~ary fracture!: 
. f ' . \ " . " , 

1n the metarhyol1ee toc,twal;J-. ' J¥:6 f,ract~re: )i~ne ,~s e~pi'o~~~~:: by a 300' 

vertical shatt,w1th levels ,at '8,~, 120' and t, 180'. Secondary\.?halcocit 
, ,/ \ " " '\ 

enriched the ore dov.n to the lyot'\level. Th~\ ~a.in o,re shoot extended 

from the surf~.ce,nonr the shaft\ co,ar,to the 120', 1~V61;':1t''''~as 50' 
.' ~ ~ ~ . A \\. 

long by 20' 'i'dde. The shoot yi~~led , about ?OO ton,s of' 8% copper ore • 

.. rrimary chalcopyrite ".skes iSmall~l'l' ore bodies of lower-grad..'-'pre on 

the 180' level. \ 
" . , I " 

The above is 'from a report : bY P~'~li;Vi1150n, a competent geolog'd,st 
I , 

and should be reliable. 

Appra1sal.- The mine is of some ,interest ror the following reasons 

1. Ore occurs alcT€ wb~t is probably a fault of .considerable exten' 

2. Por~sablllty of the fault zona is shown by the ,presence of the 

di:;base dike. 

3. Chalcopyrite ore running 2'% or 50 in coppar might exist !: in bodie~ 

of considerable size, especially L~ the schist hanging wall~ The geolo-
.l\ 

\ ' 

gic setting ri")s(~l!lbles that of the United Verde.' mine t\.~ ,Jerome,where 01 
" 

lenses occurred in schistose metarhyolite. 

Recommendation.- The fracture zone should be traced a:s far as possj 

on the nurface. If it prolTes to be a major fault"and espe'c'ially if 

it zhows persistent I:1ineralization.,consideration should be given to tt 

possibility of' diamond drilling it,. \, .. 

\ 
\ 

\ 
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Copper Basin 

The country rock,character not stated,has been intruded by several 

quartz porphyry and diorite d1kes l striking north-south and di~ping 
'. from vertically to 450E. Two well-defined mineralized zones appear to 

be associated VJith quartz porohyry d1kes,although one source s' ys 

the zones strike nortl1.· .. 1est. One zone is said to be 5-40' wide and 

2000' long.Explored by opencuts,ad1ts and shallow shafts,the deepest 

of which (100') expo~ed in 1908 an 8 1 vein carrying 5% copper. 400' 

south of an incline shaft two north-south veins are displaced 50-100' 

by a raul t striklngN70E and dipping ~/ON.. Where the .ve:tns are 1nter­

sected by the fault there ie a mineralized zone 50-100' wide. 

, The incline ,300 t deep, was sunk on the east vein, which here strikes 

N30W and dips 450 E.The footwall is. d1orite,the hanging porphyry. I~t the 

90' level a south drift exposed an ore body 65 1 long and 6' wide,avel"a~4: 

g1ng 5% co·pper. 

600 t SW of the incline 1s a 100' ~ .vertical shaft on the west ve in::.xktg: 

which parallels the east vein. Thie west ve1n,in diorite,d1ps. SOoW and 

is 4-8' wide •. Ore sh1?ped from the durnp ran 12% Cu. 

In general, copper carbonates prevail down to loo(,where they are 

succeeded by bornite and chalcopyrite. 

Apprnisal.- Here,as at the American Eagle,there is "room" for a · 

mine. While the ore bodies so far found have been small,there are 

several of them.The mineralized zones appear·to have been only meagerly 

explored. 
Recommendat1on.- If reconnaissance is encouraging,map the area 1n 

detail. 
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River View (Tuscarora) 

According to one source,a vein occurs,5-l0' wide,between a diorite 

hanging wall and a schist footwall.The vein may be traced for 2500'. 
" . 

It carried 2 . 5% copper ore, with $10-25 in gold. 'According to another 
or schist 

source/the ~ain vein Ite~ on a contact between gneiss/and limestone.The 

vein strikes HE and dips 35~JW;it is 4-8' wide.The limestone forms the 

hanging wall,the schist the footwall. Copper averages 3;"'6%,as carbonate,; 

gold averages $10 per ton. 

Appraisal.- In itself this property appears of little interest except 
esstern San Bernardino Co. 

for the possible presence of limestone. The major producer of the7area~ 

the Copper World at Clark Mt.,lles in limestone. Much closer to the 

Whipple Mts., the Planet and Swansea copper mines in Arizona exploited 

(------' j oxidczed copper ore bodies at or near the base ro! Paleozoic limestones 

rest1ng on the Archean complex. The Planeit deposit is now thought to 

have lain in the upper plate of a flat th~ust separatin& the sedimen~s 

from the crystaline basement. . '~l' -. 

, Reco!ll!Ilendatlon.- The limestone in the River View area should be 

mapped (if it exists),keeping in mind the possibility of finding struc­

tural condlt10nssimilar to those prevailing at Planet and Swansea. 

General on ~b1pple Mts. 

Whime the above properties are the only ones that look of interest, 

to judge from the literature,8 few days,at least, should be spent in 

looking over the Whole area,which may show possibil1ties not apparent 

in an office " study. 

- 11 -
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Turtle Mts.- r:' .. 'be nnjor }"ort i on of t ho arO{l. Q. ;-'pour o to be un(lorlain 

b y poot;-ninora1 basalt, but Archean 113 o::tpoood, nt the southorn nnd 
, , 

,of tho rango. 'r:::'he only Imovtn copp0I'doposit is thil.~ of tho· Horn 
. \ -,\ " . \ ' I \ 

" " . .... 

Horn l~ino 

This lius on thoi.; flouth.Jo.~t slon e of tho rnnp:o. , !,ho c 0~intry rocl: , 
, h 

in Archoan qu~,rtzito g (!neinn and schist. , Two voins cut t hrough tho 
\ 

t " 

crY3tullino rockn, nt;rikinp; t1bSoW , QIld dipping stce r ly. , 'i'h\ voins ' 
': \ 

aro o:;.;:plorod by 3hort sd1t3 and 3UI' :'aCc cuts • . An oro bod~ on ~hu 

northonstorly vein fo:rmo(l at tho intornoctlon \"11 th a W/5° CI'o~O 

fl'(lctUI'O . ' 

Tho rmnn crons f'rar.tm'o localized an orc b ody nt it:'l intor~ection 

'.'i:; th tho oouthYJontorly voin. 

1'.)51-1952,' 200 tonn of OI'O VJoro nhiPPOd~O a ' noo1toI',rnnning 

4, .8-6. '''/% Cu.. rrhoro \"10I'O r l'oviou n 3h!pntmt s, G.l;)ount un1:nmvn. 
,; 

AppraisO,l • .! Probabl y dovoid of intoro at, but should ''-00 lookod . . . . 

ovor ,roconnaiR~anco fnnhion, nspocially Dince it 1!tiD~103~ to 

Hir,l)way 95 .. 

Old ~.:'lor:an ~- Hero Jurflsnic stocks intrudo A11chcnn crY3tallinc 

rocks. 

Lucky J10 !.1ine 

Loontion on nap is uncorto.!n. A qu~rtz vein lioo nlon~ oitht)l'l sido 

of a porphyry dike. Oro lonsos nrO f~ound on 01 t Iler \"1011 of' tho 

diko I) uhich strikoo n650~'1 rmd dips 850N. Lonno3 arc nnrl~O't': ,avoraging 

4 t in width. A luO' oro body ",ns stopod,runninp, ovor 100 oZ.3ilvor 

POl' toni ~:: ~.,.OO in gold, 5% in cpppor ond5~~ in lot:~d. 

- 12 -



tb'.!.l Long Shot
l1

nOCl"1 (lcvo~<1 ,of intnr(-}st .. Tho atocka,if thoy arc tl~uly 

, I 
of Jurnn sic r.r,a, \von Jd nnpO&!' to lacl::: potcntiuli tic:3 of prodtwinr; 

por7"h~.jry cor·por doPo~:dtoDo&nCc tho latt0X' favor intru~iVOG of La:rar,1idG 

ago" B~i,t the ap.:C of tho DtOC~:::3 in probably uncortain,ond thoy uir;ht 

he lOOkOd~vcr '\'1j.th tho por.:ni~lit71 of porphyry coppar deposito in 

i-:1!nd e 

Sh~p Ut3 .. - 'l'hono scon to ' C0 T.~w;ct~ t"iD.de up of 0. r:::vnnit~c :::'ntru---

Vulcnn (trcClintock) 1~1inQ o 

Li~,~·J'n tm ~lop, c of the ~"lJiJ) ~ ~t... ''''·veio':)''(,.~b:.- t\'JO ·Jo:::>tico.l :1h[\ft:J.t~o r .... - l ..·J .. ,U..... - ... J- '~ ! ).! , 

nor.th o:1af't boing 500' dcop,t'ho o01lth nhD!'t ll 150' to the r;out!"'~ell'"lv9 .. · 

Tho wosterly voin cnrrico mainly p:old., 1500 tonn of ore '1:Jero 3~lij)r:od 

oastorly voin,not far in the bnn~in~ ~nll of tho ~old vo!n,ia 6-12' 

\'Jidc and lie3 on tilt) contuct botvloon qunrtz diorite on tho \~cot;{foot-

'fUlll) and lirlCITC ono on tho ec.nt (hunr;ing ) .. · It in aaid to c~u'r'y o:;,~o 

!t not tor tho lir.1onto:lo in cont a ct 'lith the d:'oritic int:'clG:tVo~ For 

that rannon it rnorito nt 1~n3t roconnniBsnnco D~nrninRtion~ 

Vontri{J'r!or-Iboy. l\.ron o - ses. ttorodbxpo:::mre~ \'"100 t of IJoodlon nnel north ---...-:.---. - \ ' 

of Goff!) . scvornl pluton:;'c in~.rua:!.on~ II probably invs d1nr. ArchuDn roc1ro • . 

Vontrif<[:ro!l l'.:ino 

Country ro6:k !.l"chcon gno1o:3 ond 30h1 at. Slir-;htly brecciated zoneo p 

dO"lm$J ouccccdod by cnnlcoP71r1 to. 
- 13 ... 
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I , 

of thu shaft or'o hp.:1 :-)00n stopoel abovo tho 100 9 luvol o ' ;urfuco 

nIlo-,·,:tnp:c nU(\(70 nt a lcnrsth 01' 40U' for the rJ.:!.norul!.zod zono ~a.nd 

Tbo Goodwin 8hnft ~ 5UO 0 to tho oust g i~ vcrticol and ~0U 9 deep. 

Nort:!!o:;;at of tho GoOd\7in ahaft, on tho 0017.1(, L'1inc1"Cll:t~ed ~ono, a.rc t\10 

other DIlallo \"< slw.fts .. Sur·fo.co C;c008uro3 indicato a zo~o r:linornlizcd 
.' 

J. 

;,\ ", : th cOPi,or o~tondin g fran tho Good·,Jin shaft g 1"Jbo:,0 tbo zono in f~()' 
..i ' '\ 
if 
/ 1 .... Jido p to onc of tho !J:-.;.,"'lftn nontionod$l 600' liE of th(t' Good-';·Jin; at thio 

\ 
t 

\ 'NE ~nd tho t:'1:~ncr[.(lizod zone io f!5()V \7ido. 

Production bDS boon (;ons1clorab1o .. In 1009 ~";O pOOO t 'one of oro VJero 

pi led on dm':1pn fOI' louchinr. This opol'ution probnbly \,1[;.::: ' un:mCC0 80-

. .~ 

ful ~ But in 1~~~~6-D tho Cn,llfo:tmia aold tc. Coprcr Co. ~hippc.,d. , 

;)'720 t 'ono of 51~ conror orOe Lon:30o:J ~n 194·1-5 nJ::linpod 11'?::> tons of' 

Anpruis&l .- ~h0 ninornlizod ZODon erc lQr'gc;thorc i~ rlonty 

of roo~ for on0 ,or norD Food-sizod c halcopyrite ord bodio3;if 

\'Jould acId intcroat to the.) areal;> 

Rocor.n:1enUn tio!:lo- :'ho urea nho111d be OX9r.;inod an d if p:l" 01::1 7.. ~inr-:~ 

~or:ped ,l\lith tho ponnib:"l:,t7! in nind of' drillinp: tbo r.".orofavo:'oblc 

~inorB1izcd zoneD. 

.Tosio ,K Prosf,oct 

A quO-r·tz vo in at contnct of rh:701i tu and f\rzmi to JI ~ho ·; ing- oxidizod 

coprer l:linorule , run.!1ing an h!p:h O~) 14% eu and (~. ll in r:old. Strooturo 

tracod bt npallow sbafts for 4000 90 
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The Josie K does not sc~~d attractlve,except for the great 

lengtll of the structure and the possibility that it !!'.S.y be an 

important fault. It is close to the highway however and might de-

serve a visit. 

frovidence Mt1L,.- A detailed map and description of this area 

aiJpears in Bulletin 170, Geology of Southern California,Chapt,er 

'IV ,E·tructural teatures, Contribution 4:Rocks and Structure or the 

Northern Providence Mts.,by John C.Hazard,p.27-35 (Calif.Division 

of Mines,1954). This publication should be taken into the field. 

'l'he country rock includes Teliary tuffs"Lower Triassic limestone" 
f\ 

sandstone and shale"Permian llmestone:tPennsy1vanlan limestone,Missi -

zslppian Monte Cristo limestone*(ore formation at Ooodsprings) ,De­

,vonian Sultan lim0~tone,Cambrian limestone,dolomite,shale and quartz­

ite,*a.nd Prec'ambrlan crystallines. Those formations 'marked '*' carry 

ore. 

Syeni te crops out as a la.rge I!!ass in the southern portion of the 

:napped area,and as a small intrusion northeast of the Bonanza King 

}:line. Northeast of the syenite is a larl e intrusion of rhyolite,and 

rhyolite dikes are abl»IDdant throughout the eastern :part of the area. 

The rhyolite is probably Miocene 1n age~and therefore post-mineral 

with regard to copper. 

l'he area is one of the most complexly faulted un1 ts I have seen 

or read about. Maps accompanying the paper cited show the ' fault 

mosaic. 

The Providence Mts.area appears to be one of lead and precious 

metals rather than a copper d.istrict. Hazard, ties in the mineraliza­

tion of the Bonanza King silver-lead-gold mine with the Miocene rhyo­
I 

lite intrusion. T~e nearby Bell-Gllroy,on the same N-S fault,dates 

presumably from the same period. 

- 15 -
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""­( \ The only two properties in connection with which copper is 

mentioned are t he Big Horn(M~bel-Content1on) and the Break of 

Day(Three states). 

Big Horn 
. , 

Veins less than 4' wide on either side of porphyry dikes. Pyrite, 

chalcopyrite,with main values 11'1 gold. Probably without interest. 

Break of Day 

L1mGston~ intruded by di,orlte and porphyry dikes. 'Ore c~~lcopyri te, 
\ . 

but details of daposi tare lackir.g. A few tons of ore said t,o have 

been shipped but high transportation costs ~ade the venture a ' loser. 

General 

Th~ Providence Mts.abound in favorable carbonate Leds and pre-miner­

al fractures. They just seem to lack copper deposits., The Bell Gilroy 

is thought to offer possibilities for further ' ore"and so does the 

Bonanza King. If interest is felt in ' lead-silver ore,these -properties 

might be examined. Details concernirtg them are on file. 

New York Mts.- Although separated from the Providence Mts.by Ce­

dar Canyon, the New York Mts.are the physiographic northeast cont1nu-

a t10n of' the Providence Rar..g e. 

In the New York Mts. a large ·ertiary(?) stock and several smaller 

Jurassic(?) stocks intrude Precambrian crystallines. 

Sagamore (New York) Mine 

A complex of q~artzlte,crystalI1ne limestone and granitic rocks 

lies between a large body of limestone on the east, and another on the 

west. It 1s 5000' from one body of limestone to the other. A series 

of parallel veins strike roughly east-wast. The strongest one traverses 

the entire complex ~~d penetrates the mimestone at either end. 

- 16 -



( 

\ 

\" ) 

The main vein is a quartz-filled faultjfrom 4 to over 15 feet wide. , 
I 

· ,. 
N~ne ore shoots are said to have been found along It,carrying sulphiaep 

( 

of copper, lead and zinc,plus huebnerite. The shoots averaged 100' 

in length, and were 4-15' wide. 

, , 

Two long adits,repectively 1100' and 700' long,and several shafts. 

In 1953 the longer adit was caved at 680' in,the other at 2 80'. 

No data on copper product1on;some tungsten ore was milled, War I. 

Appratb.sal.- 'fhis property if idle and available is worth a visit. 

The main vein is long and roasonably l'.'lde, there are parallel veins 

but little explored, and the limestone at either end of the showing 

offers promise. 

Trio Mine . 

In a belt of crystalline limestone trending north-south, 1000' 

wide and 5 miles long. The prop0rty lies at the south end of the 

belt. Steeply-dipping E-W fractures 1.."1 the limestone carry short lenses 

of copper ore at ifr.ecular L"1tervals. Lenses are narrow,up . 'to 2.5 t 

wide. Ore 1s chalcopyrite and bornite. There 1s a 300' shaft,now filled 

and several small adits. 

Appraisal.- The only intere?t here is the possibility of replacement 

ore bod1&s in the limestone. Chanc~s look slim. 

Clark Mt.-Iv~npah M~Aren.- These minor ranges form an arcuate, 

roughly north-s·outhphysiographic unit; they lie ~TW of the New York 

Mts .. ,across the ' Ivanpah Valley,up which runs the Union Pacific 

lin"e from Lo sAng e le s to Salt Lake • 

.' This ~rea has beau by far the most product1ve;it has also been 
,. 1'. :" 

t~e imost intensely explored district. 

- 17 -
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As my :nap shows, the area lies whe;ce the north-south belt of geo~~. 

synclines and orogeny,extending from Bingham through Ely, Pioche, ' 

. @oodsprings etc. ,crosses the east-l'ic.st geochemical belt which heads 

east to pass through Bagdad, Ray-Miami and other major camps. 

A monograph by D.F. Hewett on geology ' andore deposits of the Ivan­

pah quadrangle ' is in process of publication as a Professional Paper 

of the U.S.Geological Survey. Presumubly it will cover the New York 

Mts.and part of the Providence ,Mts.,as well as the Clark Mt.-Ivan-

pah Mt . area. It should contain far more reliable data on copper 

deposits than I have been able to glean from the present literature. 

The country rock of the area is l argely lower Paleozoic sediments, 

mainly limestone, The salient structural features are the ' Clark Mt. 

hlgh-ar~le fs.ult,with downthrow to the west of 12,000 ft., and a major 

west-dipping thrust, west of the Clark !.:it .fault. As suggested on the 

map, the copper deposits are aligned along a NNW belt parallel to 

and olose to these faults. 

Copper World Mine 

This is the leadlr..g p:s'oducer ofeaf,te:rn E~an Bernal'dino Co., . 

hoving yielded well over 1,000,000 lbs.of copper. It had its own 

smelter at Valley Wells,from which was shipped $750,000 worth of 

blister copper. The copper cre,largely carbonates,occurred assoc1a-

ted with bodies of contact metamorphic sil1cate9 in the Cambrian 

Goodsprings dolomlteJ and near sill-like bodies of quartz monzonite. 
crosscut from a 

lflorkings are extensive. A/winze sunk .from an adit is :;;a.id to .have 

cut f~~ 15' of 4% sulphide ore.In general the lov'est workings were 

entering chalcopyrite ore averag1~~ about 2% copper,unmlneable at 

the time. More detail;.:) are available in my file. 

- 18 -
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Copper COmE,ander Prospect 

.J 
" 
" 

! 
'I 

'.: ' -: 

/ ,', 
I :' 

; 

" f This e.djoins the Copper World on the NW. Ore occurs in a ~~oad , 

\ mineralized zone alonB a conta.ct of granite porphyry wi th li~~st'cne 

or dolcmit~ The zone trends NW and is 200 feet Wide. It conta~f~ ' , 

velnlets of carbonate ore. Average grt~de in' said to be 4% Cu; t\.ts probab-
, ./ 
I( 

ly applies to certain areas in the zone. I, I; , 
I, 

Appraisal of Copper World and Copper Co~ander.- It is usua'i').y 
1\ 

8. good bet tha.t addlttonal ore 1:;: !!'lost likely to be found ' where \sub-
\ 
\ 

stantisl ore was found before. Th.ere se.emz to be plenty of addlttonal 

prospect~; for ore in this area,both laterally and in depth. 
I', 

1.\ 

Recommendat1on.- If ground is available here"u detailed study )of this 

, area should be made. Such a study may well lead to e7.ploration,by dril~':" , . , 

' lng o~ otherwise. 

Conditions in this area resemble those at the lead-z inc camp of Good-

springs,Nevada,where the chlef production came from the upper member of 

the Misslssipflan Monte Cristo li~estone,immediately beneath ,the thi'ck 

Yellowpine s11l. The Goodsprings dolomite,1n which the Copper World ore 

bodies V;'ere found,is less favorable for ore than is the overlj:lng Mon­

t~ Cristo limestone,and was unproductive at Goo~spr1ngs. 
I iJ 

When Hewf;t's • rofessional Paper on the Ivnnpah quadrangle appears I 

the Monte Cristo limestone will be sho'wn en his maps. It should be follow-

ed in the field and stud1ed in detal1,in the hope that favorable struc­

tures,plu~ perhaps the presence of quartz monzonite sills or other 

lntrucions may indicate a promising place to search for Virgin copper 

ore bodies. 

For use 1n th1s wor~, a stratigra.phic section and structural alap of 
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arefvr(l15~ e J. 
Goodsprings fac~ this page. 

• I 

Emperor Mine i 
/ 

Lies NE of the Copper World .. An east-west veln,dlpping verti6\ally, 

follo1l:s an intrusive contact between granite porphyry and li!llestQne. 

Lead and copper carbonates \f;ith silver occur in the vein, width of 
! 

ore varying between I and ~P. (;hort aut ts, a winze and an opencu;t. 

Last car shipped averag(-3d 5.57~ Cu.,ll.5% Pb and 11 oz.Ag. !\ 
,I \ 

Appraisal.- Probably not of intEr-est iro. itself, but it marl(sanother 
\ 

'ore showing in this product1 ve zone. 

Xucca Que~n Mine ;. 

The Yucca Queen lilts BE of the Copper World. It is the mine shc'I;TI . .. , 
!. ; ':. ,:... . ~ 

on the map .immediately east of the Mohawk lead-zinc mine. Oro occurs 

on an east-west contact hetween Blue and white limestone,and is 10ca-

lized at intersections of E:-W and tJ40W fractures in the limestc,ne. 

~mall bunches of lead carbonate with . silver occur,but the chief point 

of' interest lies in the Annex TUnnel No.6,where a NE drift starting 

at 410 1 fror.'1 the portal was - extended 200 f in dlori te porphyry "with 
, .J,... •• <-~'". 

low copper values." This seems_worth investigating as a possible .... , ...... 

-- - - "'---;1 

porphyry copper. 

M h ' r ~Ii' o aWK OJ. ne "" ~': 

A lead-zinc mine which .has produced copper, especially in the early 

years of mining. On the south slope of Mohawk Hill, a oontact betw€6n 

quartz monzonite and limestone ,intrusive but modified by faulting, 

strikes roughly E-W and dips 4co.The flat dip suggests that the in­

trusive may be a s111,a favorable indication. Zinc and lead carbo­

natj(es,with some copper carbonates,are found in the limestone near 

the contact,and ls,rgely within a zone 30. wide along the latter. 

- 20-
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:.~ ineraliza tion 1s strong.est where fractures cross the contact zone. 

There are over 2500' of workings,largely adits. 

Appra1sal.- The Mohawk lies within the general ore zone 1 ,study of 

which I reco~~end. 
I, : 

Standard No.2 Mine 

This mine lies at the SE end of what might be called th(-: West 

ore belt,.13.1ong llihuCh lie,fro:n N to SE, the Emperor, Copper ;' World, 
, \ 

Copper Com:nander, Mohawk, Yucca ~ueen, Iron Horse(not describ;~d) anal 
\ 

the Standard No.2. The belt should be investigated as a unit. \' 
, ~ 

The country rock is Cambrian Goodsprings dolomite (as at t~e 
, ( 

I 

popper World). This formation is extensively exposed on the west 
flanK of Ivanpa:h lOt. In the Standard area the beds strike l'iW ~~~\ 

I \ 

dip 40-600 SW. Mineralization i~ aSbociated in part with zones of \. 
\ 

a1 teration near basic dikes in brecciated parts of the li!UGstone. \, ' 

There are over 1000' of adits and shallow shafts irregularly dis- F'· ' 

posed along a mile-long belt. The main shaft,inclined 800W,and 

275' deep,penetrates one of the brecciated zones. Shipments of ore 

mined through through the shaft averaged 13% Cu,$ 8 1n gold and 16 oz. 

silver. 

New Trail Mine 

The Ne~J Trail lies NE of the Standard No.2. Ore bodies mainly in • 

l1mestone,tha ,bods of which strike NW and dip 20-40oSW.The limestone 

contains irregular t~ngues of queartz mon~on1te and irregular bo-
I 

dies of garnet-epidote rock. A large mass of quartz monzonite o¢curs 
i 

in the area. The workings are on two veins about 1 mile apart. the 
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Colorado- working s are on a fault zone containing a tabular copper 

carbonate ore body,now stoped, with widths of 5-30'. 

-----The Anchor workings, 1 mile to the NW explore a vein striking 

N400 E and d.ipping 750 NW. This vein also is 5-30. wide. Ore -_,is said t 

have averaged 7 oz.Ag.and 6.£% Cu. 

The Colorado vein does not ~ eem. to ha.ve been adequately explored 

and may still offer posslbilities. In 1950-51 however 25 diamond 

drill holes were put dOV1!l,aggre s sting 1.000' "and 800 feeter ?nder-
, 

grOll.'I'lcl exploration were dri ven j apper(;ntly without success. This 

work c:q:.parently was don e on the Anchor vein. 

Appraisal.- The Ne,-,· Trail !!lay offer cha.nces in :1tsel.f;in a;ny 

casc,it lies within the ore belt recommended for study • 

.b.llured Mine 

Lics vor.·y close to the New Trail. Small \~ orkings hrwe explored-, 

faulted and sheared zones along contacts between granite and Paleo',-
Ii · 
" zoic sediments.One such fault zone lies betV"iecn quartzite and11me'-

- I 

stone ' on the east and sh/eared granite gneiss en the west. A smai l 
1 

quartz-chalcopyrite ore body aver&ged 6% Cu. Half a mile to the i est, 
, 

a gouge zone between granite on the east and limestone on the west 

yielded another small carbonate ore body averaging 8% Cu and &7 Au. 

We st Eelt"General.-The W~t ore belt lies in the uvpcr plate of the 

thrust fnult zone on the map;the fault ,outcrop parallels the ore belt. 

East Belt,Generat.- Mines along the -East belt lie close to the 
SW 

Clark Mt.normal fault -(12,OOO ft.down on the !E) and s~em to be 

genetically related to the fault,wh :ch may have served a.s the trunk 

ore channel. 
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Colossem Mine 

1\ 

At the NW end of' the Ea~t Ore belt. Sandstone,limestone,dolomite and 

shale are folded into a great a~nt1cline,the core of 'which is granite 
.I 

hgneiss. A large dome-shaped. qlic;i'rtz monzonite intrusion lies nearb:n 
I' 

'" intrusion of a rhyolite ;h,u~ eJ!ongated N300 E came later. Apparently 

the rhyolite intrudes the quartz monzonite. 

One ore body occurred as a stockwork w.ithin the highly altered 

rhyolite plug»und ca~ried chalcopyrite, gold and pyrite. A second ore 

body lies along the contact ofngrnnite" (quartz monzonite?) and 

" the rhyolite plug. It strikes Neoo and dips 800S. 

Apparently this ore had not been mined,at least entirely, in 194,3, 

for a SOUY'CS of thu t dc't te gl ves (>stima ted tonnage of th€ , two ore 

bodies as tl16,OOC tens llveraging $8 in gold,copper content not sta- '\ 

,ted. 

Developawnt v;orki::lg s aggregate 4000 t • 

. 
\ 

In view of the t<.nnage of ore cln.tr.l8d" this mine merits 1nvestigr!t1on~ 

Ke1per( Green Gold,Bank Roll) M:i.ne 

Lies just south of the Col()sseum. Not extensivel~ developed. The wor­

kings are clu.stered in several arsCl.S alone a belt more than a mile 

long at or llsar the contact of quartz monzonite and a Paleozoic unit 

of limestone and shale. Ore occurs as discontinuous lenses and vein-
/ lets carrying galena,sphaler1te chalcopyr1te,with gold and silver. S~me 

ore lies along fractures and bed planes in the limestone,and some along 

fractures in the quartz monzonite. 

Recommendation.- This property could be looked B.t when the Colosseum 

is examined. 
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Carbonate King Mine 

Ne~r the SE end of the East belt. Tbe lead-zinc ore body lies 1: 

the Yellowp~ne limestone member of the Monte Cristo limestone. 

(Main ore .bod.y of the Yellowpirie ~ine a.t Goodsprings was ,in the 

Yellowpine limeston,,). Tho ore body did not crop out,only a few 

small ore stringers n.ppea.r1ng above it on the :;urface, 60' aboye 
i 

the top of the orQ bocy. Ore body wa~ (;'longated along the strike 0 

the beds, the strike lr;ngth being 120' .It did net however,..1ui te 

f~)110W the beddl!.lE,rcsc:cb11n.g Goodsprings again in this respect. 

'l'he ore wedge70ut la,tar-ally into barren limestone and dolomite;it 

cur sharply off at it~ base by a flat ~hrust,showl~g drag : ore 

along it.tidlow the thrust 1s barren limestone. 
~ 

The thrust 1s postra1neral1but as late as 1953 the faulted, segmE 

of the ore body had not be~m found. 

Bet\\eeh 1940 and 19~4, 4000 tons of ore were shipped"avE:rag',ing 
1\ 

35.5% zinc (carbonate) ~ 1% lead (carbonate) land 10 oz • . silver.: 

Appraisal. This was a good littlo mine,tut probably is :too 

small to be of interost. 

SUMMARY AND CONCLU~IONS Ii 
I 

' OJ j 

The strategic regional position 0:'- Eaetern Sa,n .bernardino ' Co. 

with respect to mnjor copper belts has been !JOinted out. In any 

major exploration schemel' gaps betw0en known depositn in these 

belts must be exaill1ned. If results in any gap are negat1ve,in­

vestigatlon must pass on ' to other gnps. Such a co~prehenslve and 

systematic plan should event~ally yield results. 

Eastern San Bernardino Co.is such a gap. Its favorable locatioI 

does not guarantee the presence of a sizeable undiscovered copper 

mine , but chances or finding one are better here than outside the 

major copper belts. 
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Of necessity ,only thos e propertic:.: appear ' 'i~ \this re~6'r:t·. that 
\ " . . 

look favorable from L"1spection of the 11teratur~~ <B.etter bets ' may 
. ! ,,~.' ,', \ ' ... {. ~ .' 

eXist,not mentioned in any publication. Fielcpartie:s "sho1:l1d 

continuously be looking for these. 
. /'. 

" ',:' : ,. 
'\ : . 

: \\\., 

I regard the Cls!'k Mt. -Ivanpah Mt. srea .us I the most favor'able in i 

region. EX'pl4lratlon here will be greatly aided , by Hewett's Ivanpah 

Professional Paper. I suggest that reconnaissance start in the south 

with the Whipple Mts.,then proceed to tho Turtle,Old Woman and Ship 

Mts. , followed by the Vontri?:eer er~:a lind the Providence Mts. By the 

time this work is done the IIeVlatt paper may be published. 

Probably no exploration work in cas. torn :~un Bel:.Cs.ardi .. no Co. has 

" .' . had possible porphyry coprJer depos1 ts in mind. Most O~ all of the 

stocks shoVvn on my small-scale map are probably too !.arge to contain 

porphyry copper deposits"which favo"!: stocks a few miles in di~rne.t~r 

at the most. Stool{s of th1.s size should. ba looked for B.11.0: examined'. " 

Mi:eera11zed schist areas offer anothex' possibility for large, low­

grade deposits.These should be careft8.ly looked. for in PreC[;J!lbrian 

exposures, especially where younger intrusions are present. 

Chances for porphyry coppers are probably best in the Clark Mt.-Ivan 

pah Mt.area,where hlgh-grade,eas1ly smelt~d carbonate ore in lime­

stone may have distracted attention fro~ low-grad~ o~e in monzonite. 

(See description of Yucca Queen mine,p.20). 

The relation of porphYr.1 copper deposits to domical and anticlin­

al uplifts has been outlined (p.5-6).Such structures if recognized 

in association with stocks or minerel1zed schist areas would stimulate 

their exploration. 
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I have ownership data on most of the properties mentioned,dovn to 

1953. The field party should contact me when in need of ' such d~ta. 

Details of mine workings are also at hand for mamy of the properties, 

and will be made available as called for. 

The 1:250,000 and 1:500,000 geologic maps should be carried in 

the field. (Cai1f.State Div.of Mines). The U.S.G.B. 1:250,000 

topographic maps, Kingman and Needles sheets,w111 also prove useful. 

Berkeley, Calif. 
Dec~mbe~ 14, 1955 

,< 

.. ;;. 
\ ~ ' , ' 

Edward W1s:Jer 
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