CONTACT INFORMATION
Mining Records Curator
Arizona Geological Survey
416 W. Congress St., Suite 100
Tucson, Arizona 85701
602-771-1601

http:/ /www.azgs.az.gov
inquiries@azgs.az.gov

The following file is part of the Grover Heinrichs Mining Collection
ACCESS STATEMENT

These digitized collections are accessible for purposes of education and research. We
have indicated what we know about copyright and rights of privacy, publicity, or
trademark. Due to the nature of archival collections, we are not always able to identify
this information. We are eager to hear from any rights owners, so that we may obtain
accurate information. Upon request, we will remove material from public view while we
address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
collection. These rights include, but are not limited to: copyright, privacy rights, and
cultural protection rights. The User hereby assumes all responsibility for obtaining any
rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
authors in the manuscript collections, except when the author deeded those rights to the
Survey or when those authors were employed by the State of Arizona and created
intellectual products as a function of their official duties. The Survey does maintain
property rights to the physical and digital representations of the works.

QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.



CONTENTS

u

Page

INTRODUCTION v eeéeasasnvsnsccnssnssasansnss 1
GENERAL CONSIDFRATIONS IN EXPLORATION.eeess 1
DISTRIBUTION,HLJOR CQPPFR DEPOSITS....essse 3
' LOCAL STRUCTURAL CONTROLS,COPPER DEFGSITS. 5

POSITICN OF SAN BERNARDINO CO.IN THE
REGIOHAL PICTSRE..-o-ooo.oaoootovtaotttﬂf" 6

GENERAL CEOLOGY,EASIEEN SAN BERNARDINO CO.. 7
COPPER DISTRICTS.Q&” Pe0 " DOEOOSOOIOEOIETEPPROESOOERTS 8

Fhipple MiSeeeescaaseasrcsccsessscssnses 8
American EaglEcesssvessssascssncnsonse 8
Copper BasiNeensocessvocssccnscscsnve 10
Hiver view.‘.’....".'....."'....-‘. ll
General on Whipple MtSseessssossevnne 11

T’ur‘tle ‘Mts..."...u'd......t-..t’.’.'.' 12

Horn‘.'..’..'...ll'i...'.’.."..'....'. 12

Old Woman MtSDG'-.‘-DDO\O.QQQ'Q..lI.l.‘ 12
LucKy Jim.......a.o-.........-.-..... 18

Bhip }n{ts.‘.'...t..’...'.’.Q....OO'..... 15

vulC:a.nDi.Ctﬁ.I‘.QQ.0.00.....I.C'.O... ls

vontrngEr*Ibex Are&.,.---..-...-..... 13
Vontrigger..........,....y.......... 13
Josle Ketsessnsbrsssnosssensdossssnens 14

Providence MtS.eeesscsessssconnsoscsses LI
Big ﬁngOOOIO..C..Ql.I0."....0..0.' 16

Bfeak Of DaYll.l...bll.l...l'......‘ 16

New York MtSosvescecsesvsvsvassssnnseys 10
Sagamore..'-.............-......».'. 16

Trio.-.po-.--.o.-.--.-...-.-o..~---o 17

Clark Mt.-Ivanpah Mt.ATeReescesseceves 17
Copper Worldeceeconcsvecsnccsvacecss 18
Copper Commanderesosacsscsssssssccasse 19
Emperor.......-..-..o.....-.....-..s 20
Yucecea Queen......s..............o..a 20

o d -




CONTENTE CONT.

. Page

Clark ¥t.-Ivanpah Area cont,
Mohawkouooaoovoooot'!oowoo..ioto..’ 20
Standard N0.2.............--e...'. 21
New Trailecessccscccensvsncssncoes 24
Allured‘.....'.....'.............. 22

West Belt,eeneral.................‘ 2
East ﬂ “ P UEOPESPOSEEPRBRISEO 22
COlOSSCUMcsesnccrsscsnsncsacsannse 88 -
Keiper.....-...........-...¢-.o... 2

Carbonate King.-...-....-...-..... 24

SUM;‘.-‘:{ARY GAND COI‘ICI}JSIO}IS' oo om0 9 v .' “«mo0 24

ILLUSTRATIONS

All in flap at end of report.

1, Map showing copper deposits of eastern San Bernardino Co.
2. Map showing axes of geosyamclines in vesterr Nerth America.
3. Goodsprings,Nevada: Structural Yap.

4, w # 3 Btratigraphic Section

- 11 =



WISSER AND COX

CONSULTING GEOLOGISTS

COPPER DEPOSITS OF EASTERN SAN BERNARDINO CO.,CALIF.

QFFICE REPORT
INTRODUCTION

The writer was superintendent of |7 Ivanpah gold mine,1923-4,
and has a general knowledge of this area. For the present study
the literature has beeﬁ thoroughly combed over,the maln 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 Division 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.

The present 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,especially in
the Ord Mountains area;it mey prove desirﬁable to compile a brief
report on that area also.

 GENERAL CONSIDERATIONS IN EXPLORATION

Nearly all the major mining districts of western Uniged States
nave been known for generations,the San Manuel copper deposit
veing one of the few exceptions. Extensive exploration campalgns
by experienced major companies have achieved relatively little
success.

One reascn for this lack of success,in my opinion,is fallure
to unearth certain fundamental genefalizations related to the
localization of mining districts. The empirical method dominétes
exploration: a San Manuel deposit is discavered, a more or less

typical ®porphyry copper® peeping out from under a post-mineral
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WISSER AND COX

cover. Immediately exploration is concentrated on what look liﬁe
similar environments.

The Melassical® porphyry copper involves a stock,of intermediate
composition, commonly altered by sericitization and kaolinization,
leached and iron-stained in its surficial portion,and carrying below
secondary and primary copper in joint planes,small filssures and pepper
through the rocks But at Ray and Inspiration,far more ore occurs in
the Pinzl schist than in the respective porphyry stocks. £t Ajo, ore
is assoclated with pegmatitization,only barren pyrite with sericitiza-'

ion. At Pima,ore occurs in unaltered}Cretaceous arkose. At Pqlares
and in parts of the Cananea district,ore is found in volcanics,of the
same age as volcenlcs extensively distributed in Arizona,but not as
yet known to carry important ore deposits there, Yeringten 1is a
heretical,not a classical porphyry copper,and for that reasoﬁ was
overlooked for many years.

Undoubsedly many ore deposits lie concialed below post-mineral cove
volcanics,sediments and valley wash., In 19849 the writer pointed this
fact out to the American Mining Congress,and in a sense foretold the
#inding of the Pima copper deposit. But I believe also that expensive
and risky explsration beneath cover rocks should be postponed until
all pfomising exposures of premineral 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 @rilling,beneath adjoining valley wash. It was in that way that
the Pima ore body was found.

Ore deposits found in exposures of preuineral rocks will probably
be of heretical types,because most or all good bets based on empirical

comparisons 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 almost
any type of premineral‘rock. Their ore cannot have cropped out
extensively,or the deposit would‘probabiy have béen found. /
How then should heretical deposits be éeanphed for without the
expenditure of prohibitive timeVSnd expeﬁéé,without'searching for

the needle in the haystack? In r:}éy opinion, by study of the distribe=iicx

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

,7:s¢ale. Such a study may link scattered copper districts together

ﬂalong a genetic belt or area,and serve to concentrate exploration

in those belts or areas most likely to yleld ore deposits;

DISTRIBUTION OF MAJOR CCPPER DEPOSITS IN THE UNITED
- STATES AND NORTHERN MEXICO.

Refer to accompanying map showing axes of geosynclines.

Major copper deposits in the western United States,Northern lexico,
as well as western Canada,relate to the following continental struc-
tural features: ‘

‘1.Pacific Geosynclines.- Britannia, Surf Inlet, Chelan,Shasta“:°
district, Hother Lode Foothill belt. These are all areally related
to batholiths,but the latter are concentrated aiong this belt of
_geosynclines,and the major ones are elongated parallel to the geo-

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

2, Cordilleran or eastern geosyncline$ The Boulder batholith in-
vaded a complex of superimposed geosyaclines,and contains the
richest copper district, Butte. Butte lies also along an axis of
uplift and orocgeny 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 orcgeny (#id-Cretaceous and Laramide in age).

- 3 -



2. Southern Geosynclinal Belt.- In southeastern California and

scuthern Nevada Pacific geosynclines of Mesozolc age merge with

the eastern group of troughs and continue southeast along the west
coast of Mexico. & stiring of intrusives lies along the geosynclinal
belt,the larger intrvsives being elongated parallel to the belt.
The intrusives are accompanied by copper deposits.

4. Geanticlinal Arches and the Colorado Plateau.- The orogenic

belt passing thraugh Butte, Bingham, Tintic, Goodsprings and other

/districts took the form,in later Cretaceous and early Teriary times,

" of a geanticlinal ardch,with folding and tarusting along its eastern £

flank. The geanticline swings around the western border of the

allev
Colorade&following the belt of geosynelinal troughs,pbut south of the
Plateau 1t leaves this belt and heads southeast through western

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

follewing copper districts formed al:-ng the crest of this great

- arch: Ajo, Cananea and Pilares,with many lesser districts.

, LT - ) 4 :
An east-westkgé major copper districts parallels the southern edge

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

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

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

per belt and that along the crest of the Occidental or Mexlcan geanti-

cline. It probably shares in the localizihg features of both belts.
Ely lies somewhat west of the Cordilleran géosynclinallbelt but

probably belongs to that system;




District . Etructure
Bingham | In a broad,flat,steep-walled syncline.Bingham lies

LOCAL STRUCTURAL CONTROLS OF HAJOR COPPER DISTRICIS
It is proposed to enlarge on this subject,of vital importance to
ekploration,in 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,discuésion is limited to copper districts

in the Southwest,except for Bingham.

upon an arcuate belt of uplift,defcrmation,zad intru-
sion and metallization crossing the syncline nearly at
right angles (Uinta axis,along which Park City,Cotton-
wood, Bingham and Ophir). The transverse uplift is super-
imposed upon the syncline.

Santa Rita In broad,shallow Southeast syncline,on which;is super=-
posed a northeast arch. Santa Rita stock on southeast
flank of the archjstock prcduced a local dome.,

Morenci ; On irregular dome elongated northeast,superimposed | S
on northwest folds. Stock is elonéaﬁed northeast ,paras<«"_i
lel £o and along the axis of elong&%ion of the dome.

9

Bisbee ° On southwest flank of northwest Hule ¥t.anticline.

Cananea_ . On northeast flank of major northwest anticline with
¢ intrusive igneous core.

Eilver Bell In graben on crest of major northwest anticline.

Ray=-iiami On a faulted major northwest broad anticline,with

Pinel schist forming the core.

Bagdad On & 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, Bisbee,
Ray-H4iami, San Manuel and Bagdad).

Since these copper deposits are not thought to have formed at ex-
treme depths,the preference of so many of theg for the Precambrian
basement would suggest that much of the cover had been stripped off

-5-
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by the time the ore was emplaced. The major uplifts with which
these porphyry copper depoéits are associated had been completed,
twum and the uPlifts subjected to erosion,by the time of metalli-
zationjbut,as at Santa Rita,local superimposed uplifts often at-
tended invasion of the stocks with which the ore bodies are asso-
clated., ‘.
At Santa Rita the cover above the ore-bearing stdck hsd*been
removed by Mid-Tertiary time, for oxidatlon nad started before
ok Mlocene(?) lavas were poured out over the deposit,halting o i-
dation until erosion had stripped off the volcanics and exposed‘g
the deposit once more to surficlal agencies. N
"The above generalizations have an obvious bearing on explo-
ration for copper in the Southwest. |
OSITION OF EASTERN SAN BERNARDINO COUNTY IN THE REGIONAL PICTURE *
 As shown on the Geosyncline map,the area lies where the Cordiller-
an belt of troughs is Jjoined by several Pacific +rougns,and about
-where the east-west copper belt around the gouthern mawgin ofl the
.Colorado Platesu would leave the Cordilieran beit of troughs,orogeny
and mineralization. From & broad regional wtandpoint,eastern San
bcrnard nd%%%éﬁgzgs a srategic position. ﬁ | .\
r!‘ne::'e is at hand a set of maps illustrating a Pnp thegis of’ oné
C W Burn.am of California Institute of Technology. The m«pslcovering
‘western United States,show relative concentrations of trace e}Fments
f’in chalcopyrite and in sphalerite,for western mining distriats\ That
éhoming total trace elements in chalcopyrite exhibits & remarﬁgble
’fcorrelation with the major structural features mentioned above. An
’eastern belt of maximum trace element concentration passes southwest

\ ] } ! » \ “.

\
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from Park City and Bingham through Ely,not far west of the axial
pertion of the ¢ld troughs,to the Califdrnia line,where it swings
southeast through Inyo and eastern Saanernardiho Céunties,thence
cast bordering the Colorado Plateau tnrough Bagdad, Ray-iiami,Christ-
mas and San Manuel,where the belt turﬁs soutﬁeast'alcng the axls of the
Occidental geanticline, and passes through‘Johnson, Eisbee end Pil-
lares. f '

The accompanying map of eastern San Bernardino Co.shows & reément
of this geochemical belt, as well as segments of“the»old troug;s

N
\

mentioned. R %

LY
N\

It is because castern San Bernardino Coslies %ithin the major &\
copper belt of western North America that 1t was selected for k
office study leading to examination in the field. ?i

CENERAL GEOLOGY OF EASTERN SAN EERN&BDI%O COU?TY o

Refer to accompanying map. The region is one of exteﬂsive exposures

crystalline
of older Precambrian (Archeanf?rocka,and of 1imited expoaures of
NN
the younger Precambrian(beltlan) ' sediments andwseQimentary

schists. _ ‘ ‘ - ; :ﬁ\Q\.

As shown on the map,Paleozoic rocks are conf*ned to\fhe northwestern
part of the area,and the extreme southcastern part in A?izona. 22001
of ¥iddle Cambrian,mostly carbonate rocks, occurs in, thévgrovidence Ets.
Devonian limestone is also found in the frovidence Mts.andCerth of
Cima. ¥ississipplan Monte Cristo limestone,exposed at Goodsofings
15 exposed in the Providence Mts. Pennsy;vanian ropks‘occur alac in

)

thé‘Providence Mts. ' . ; e I




Intrusions,largely quartz menzonite to granite in compositlon,are
abundant and appear to beléng to twWo epochS, ,ne the Jurassic,the
other, Upper Cretaceous to early LTerttayy.

Scattered as the Paleozolc expnsures are,they represent remnants
of a very thick section,deposited in the geosynclinal troughs shown
on the Geosyncline map. According to D.F.Hewett,this indicates that
the area was persistently uplifted and vigorously_eroded‘frcm late
Mesozolc until ¥iddle Yertiary time. Hewett estimates that the dojave
crustal block,of which the area ih question formg a part,rose 15,000
to 20,000 feet during this interval,and ‘that the rocks were rembved
as the block rose. !

Volcanic flows of basalt and andesite,of Tertliary and later age, 
are widespread. None appear to carry ore deposits.

Most off the thrusts shovn on the map date from the late Cret&ceouégii
as do some of the high-azngle faultsjthesec are premineral with respect
to copper deposits, Many of the'larger high-angle faults date from
the Pleistocene and area postmineral/

COPPER DISTRICTS il
These will he taken up,starting with the ﬁhipple Mts.on the south-

east. , "\

Whipnle Mt. - hever mapped in detail. The country rock<consist5 of

Precambrian gneiss and schist,overlain in places by kuaternary

pasalt. No post-Cambrian intrusions are known,nor any Paleozaic or
excent at the River View nmine-see b@low.
Mesozoic sediments/ihrusts are also unknown,pbut the area contﬁins

'a number of high-angle faults. \x\\ "
/I ) J\v‘ \

American Eagle Mine
Ore bodies occur along a strong fracture zone striking Né5°ﬁ dip—
ping steeply southwest. Hang ing waTL is mica schist,footwall meta-

. B .'\



rhyolite, Foliation in the séh*st strikes and d;ps with the frace
ture, snd a narrow dlsbase ?ike\follows the hanving wall of the zone.
Copper ore occurs along the fr?cture zone and in subsidiary fractures
in the metarhyollée fcctwall. mpa Ty cacture zone is ezplored by & 300!
vertical shaft,with levels at 55\ 120% and! 180' SGCOﬂquY\ChulCOCit
enriched the ore dowvn to the lao*\;evel. The' main ore shoot eXtended
from the surfeace,noar the snuft;col%ar,to the 120' level it %au 501
long by 20° wide. The shoot yicmgea gbout 700 tons of 8% ccpper ore.
' ?rim&ry chalcopyrite makes m«llﬁi\ore bodies of lower-vrade\ore on
the 180' level. ) ’ , ‘ '

The akove is from & report‘by Philip_ﬁilson; a competent geolégist
and should be reliedles  © be Sa | :

Appratsal.~ The mine is of soue interegt for the fellowing reasons

1. Ore occzeurs alorng what i¢ prcbably a fault of ccnsiderable exten’

2. Pormeabllity of the fault zone is snown by the presence of the

dizbase dike. '

3. Chelcopyrite ore running‘z% or so in cqpﬁér‘might exlstsin bodies
of cansiderable size,especially in the schist hanéiﬁg wail, The geolo-
zic setting resembles that of the United Verde mine at Jerome,where o1
lenses OCC"“Vea in schistose metarhyolite.

Recommendation.- The fracture zone should be traced és‘far as possi
on the surfazce. If it proves to be a major fault,and espééially if

1t shows persistent minerslization,consideration should be given to tI

possibility of diemond érillinmg it. o s 3
' Yo

\
\
[y
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Copper Basin

The country rock,character not stated,has been intruded by several
quartz porphyry and giorite dikes,striking north-south and dimninv
rfrom vertically to 45°E, Iwo well-defined mineralized zones anpeur to
be associated with quartz porchyry dilkesj,although one source g ys
the zones strike northwest. One zone 1is szid to be 3-40' wide and
2000t long.Explored by opencuts,adits and shallow shafts,the deepest
of which (100') exposed in 1808 an 8t vein carrying 5% copper. 400!
south of an incline snaft two north-south veins are displaced 50-100"
by a faultv striking<N7OE and dipping 70N. Fhere the veins are inter-
sected by the fault there 1= a mineralized zone 50-100' wide. |

The incline,&00' deep, was sunk on the east vein,which here strikes
NZOW and éips 45°E. The footwall is dlorite,the hang‘"g ncrphyry. Lt the
90! level a south drift exposed an ore hody 65" long and o' wide,averags
ging 5% copper.

600! SW of the incline is & lOO!vartical snaft on the west velnumkiz
which parallels the east Vein. Pnie west vein,in diorite,dips 0% and
15 4-8! wide, Ore shipped from the dump ran 18% Cu.

In general, COpper carbonates prevail down to 100(,vhere they are
succeeded by bornite and chalcopyr;te.

Appraisal.- Here,as at the American Eagle,there is Wrocm® for a.
mine.%While the ore bodies soO far found have been small,there are
. several of them.The mineralized zones appear-to have been only meagerly
explored.

Recommendation.- If reconnaissance is encouraging,map the area in

detailo
- 10 =




River View (Tuscarora)
According to one source,a vein occurs,5-10' wide,between 2 dlorite
hanging wall and 2 schist footwall.The vein may be traced for 2500!.
It carried £.5% copper ore,with $10-25 in gold. According to another

, or schist
source,the main veln lies on a contact between gneiss/and limestone.The

vein strikes NE and dlps 85°NW3it is 4-8' wide.The limestone forms the
henging wall,the schist the footwall. Copper averages 3-6%,as carbonate;
gold averages $10 per ton.

Aopraisal.- Iﬁ itself this property appears of little interest execot

esstern San Bernardino Co.
for the possible presence of limestone. The major producer of the/area,

the Copper World at Clark Mt.,lies in limestone. Much closer to the
Whipple Uts., the Planet end Swansea copper mines in Arizone explolted
oxid;zed copper ore bodies at or near the base ‘'of Paleozole limestones
resting on the Archean complex. The Planeyt depcsit is ﬁow thought to
have lain in the upper plate ¢f a flat thrust seperating the sedlments
from the crystaline basement. e
. Recoumendation.~ The limestone in the River View arez should be
mapped (if it exists),keeping in mind the possidbility of finding struc-
tural conditions simlilar to those prevailing at Planet and Swansea.
Geperal on Yhipple Mts.

Whide the above properties are the only‘ones that look of interest,
to judge from the‘literéture,a few days,at least,should be spent in
looking over the whole area,which may show po;sibilities not apparent

in an office study.
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mairtle Mts.- The major rortion of the arcs arpears to do underlain

by post-rmineral basalt,but Archean iq exvosed at the southern ond
.of tho rango.lTha.only knowin conporvdcposit 1g that of Le Horn
miné.' A B nln (
Horn Mine ‘
Tﬁis liuss on the soutboa t slore of the ranﬁe:.ﬁho Coﬁntry rock
ia Archean quartzite, gnoiss and gschist, Two veﬁns put tﬁrough tho
_ v

crystalline roéks,scrikimg 155°0 “end dipplng utcowlv. ‘nv veinsg
\
are cxzploroed by short adits and asurface cut s, An orec bedry on tihw
northoasteriy vein formed at the intorsection with & 475° cross
fracturc.
mhe sare crons fracture localized an ore bedy at its intorsecgion
vith the southwosterly veine
1051-19052, 200 tons of oro were qhir,odko a spmelt gr,running
.8=6.7% Cu, Thope were rrevious shipments,a amount unknown.
Appraisal.: Probably dovoid of intorost but shoulu}ba locked

ovar,roconnaliscance fashion, aspocially since 1t 11 ou¥houo to

Hichway 95«

0ld Woran lts.~ HWero Jurassic stocxs sntrudo Archeaon crystalline
rockse
Lucky Jim Mino
Location on nap ig uncortaline A quartz vein lies along cither side
of a porphyry dilke, Ora lonses are found on oither wall of the
dike, which strilkes N65°%%W and dips 5%, Lensos ars narrovw,asveraging
4% 4in widbthe & 100' ore body was stoped,running over 100 0Z.31ilveor

por tony 5400 in gold, 5% in cppper and % in loade

- 12 -




Aprraisal.~ The Lucky Jim,and anothor small producer in tho area,
the Long Shotgsocn devoﬁd,of intarect, The stocks,if they are truly
of Jurassic agféd,would a“" ¢ to lack potentialitics of producing
por hyry corper dopos itsgaéhcc the lattor favor intrusives of Laramido
agée Bubt the age of tho otocks is probably uncortain,and thoy night

he lookcd%vor with tho posniﬁ}lity of porrhyry coppor deposits in

Ship Mbse.- Thase aeor to bo mhmddz wmade up of a gronisic intru-

sion,presunably of Jurassic apey and limesbono,probably of Palcozolic age,
’ Vulcan' (¥eClintoclk) Mino,

Liuﬁ%n Mv/ slope of -the Ship Mise. Dovel eiby two vortical shafta,tho
north shaft boing 500 deopy,the sonth shaft,150' to the south,l¥b%,
There aro two veina in qiarsz diorite,striking ¥10%E and dipring B
Tho woaterly vuin carrios'mainlv gold, 1500 tons of ore wore shipreod
té Havden,l@él-ﬁ,avuraginé 0.545 0Zor0ld per Hon and Ue.E1Y Cue Th
oagterly vein,not far in the hanging wall of the gold vein,lin 6-121?
wido and lies on tha contact Dotmoon guartz diorite on tha weat(foot
wall) and limestone on tho east (hanging)e i3 said to carry oro
averaping 2-3% Cu, £6 in golds.

Aprraisale.~ This propordy would be of only moderate Ilntoress,wore

=]

1t not for the limestono in conbact with the dloritic intrusive. For
that vaason it morits at least roconnalssanco examination.

Vonbripror-Ibox Aroca,- Soattcrodbxposuros wosht of Meodles and north

of Coffs. Several plutonicinirusions,probably inveding Archeen rociks

Vontricror iinec

Country ro&k Archean gneiss and sehist, Slightly breccialcd zones,

A2 acontinuously nminoralized with copper,trond Wi, parallol with tho

rlanar structure of the schist and gnolisge 0o is palachite to about

Pt

120% down,guccoeded by chalcopyritce.
£4,
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mhe Medburry inclive staft,sunk at 55, 18 280' deep. Southwest

of the shaft ore hes heon stopud above tho L00Y lovol, Surface

L]

showings surrest & length of 40U for the mineralized zone,and

| il

The Goodwin shaft, SU0' to the cast,is vortical and 3U0' doop.

Northezat of the Goodwin shaft,on the some nineralisocd zono,ars two
ther sballow shafits, Surface exposures indicato 2 zono min
>{with copper extending from the Goodwin shaft,vhere tho zons is 2UT
i s o

wido, to onc of the shafts nqntionuu, 600" NE of the Coodwing at this

NB end the minoralized zone is ©509 wide, ¥
X

1

Production hes bhoen considerablo. n'lQOQ b0,000'tons'of oro WwWero
piled on dumps for loaching, This operation probably vhsAunsuccoss-
ful. DBub in 1926-0 tho Californie fold & Coppor Co. shipmed.

3790 tons of 5% coprer ores Lessces ‘n 1944-5 shinped 1l7o tons of
ore averaging less than $%.

Appraisal.- The minoralizod zones are largesthore ia plenty
of moom for ona or more good-sizod chalcopyrite ore bodlies;l
these exist thew will probably be found in the schisi, Ono source
nsava that diorite, porphyry andgrenits aroe prog wont,which if' truo
would add interost to the arcae.

Recormendabion.~ The area should be exemined and If promising,
marped,with the possibllity in mind of driliing the morefavorablo
minaralized zZonese

Josic K Prospoct

0y

rhvolite end granite,shoving oxldized

o

A quartz veln at conbtact of
correr minergls, running as high as 14% Cu and €11 In golde Structuro

traced by shallow shafts for 40007,
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The Josie X does not scund attractive,except for the great
length of the structure and the possibility that 1t may be an
important fault. It is close to the highway however and mizht de~
serve a2 visit. |

Providence Mts.- A detailed mep and description of this aree

appears in Bulletin 170, Geology of Southern California,Chapter

IV,Structural features, Contribution 4:Rocks and Structure of the

Northern Providence Mts.,by John C.Hazard,p.27-35 (Calif.Divigion
of Mines,1854). This publication should be taken into the field.

The country rock includes Tegééry tuffs,Lower Triassic limestone,
sandstone and shale,Peruian limestonejPennsylvanian limestone%iissi —

gsipplan Monte Cristo limestone¥(ore formation at Soodsprings) ,De-

vonisn Sultan limestone,Cambrian limestone,dolomite,shale and quartz-

ite,%snd Precambrian crystallines. Those formations marked % carry
ore., |

Syenite crops out as a large mass in the southern portioh of the
mapped area,and as a small Intrusion northeast of the Bonanza King
wine., Northeast of the syenite is a large intrusion of rhyolite,and
rhyolite dikes are abundant throughout the eastern part of the arca.
The rhyolite is probably Miocene in age,and therefore post-mineral
with regard to copper. o

The area is one of the most complexly faulted units 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 district. Hazard ties in the mineraliza-
tion of the Bonanza King silver-lead-gold mine with the Miocene rhyo-
1ite intrusion. The nearby Bell-Gilroy,on the same N-S fault,dates
presumably from the same period. | '
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The only two properties in connection with which copper 1is
mentioned are the Big Horn(Mebel-Contention) and the Ereak of
Day{Three States). |

| Bigz Horn

Veins less than 4' wide on either side of‘ﬁorphyry dikés. Pyrite,

chaleccpyrite,with main values in gold, Probably without ihterest.
Break of Day o

Lizestone intruded by diorite and porphyry dikes. Oée cﬁalcopyrite,
but details of deposit are lackinrg. & few tons of ore said io have
been shipped but high transportation costs gade the venture é“loser.

Ceneral E /

The 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 s0 does the
Bonanza King. If interest is felt in lead-silver ore,these properties
might be examined. Detzils concerning them are on file, \

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

dar Canyon,the New York Hts.are the physicgraphic northeast centinu-
ation of the Providence Range.

In the New York Htaz., a large *ertiary(?) stock and several smaller
Jurassic(?) stocks intrude Precambrian crystallines.

Sagamore (Wew York) Mine

A complex of quartzite,crystalline limestone and granitic rocks
lies between a large body of limestone on the east, and another on the
west. It is 5000' from one body of limestone to the other. A series
of parallel veins strike roughly east-west.The strongest one traverses
the entire complex and penetrates the himestone &t either end,
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The main vein is a quaréz-filled fault,from 4 to over 15 feet wide. |
Néne ore shoots are sald to have been found along it,cerrying sulphideé
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.

I 1956 the longer adit was caved at 680' in,the other at go'.
No data 6n‘COpper productionjcome tungsten ore was milled, War I.
Appratsal,- This property if idle and avallable is worth a visit.

The main vein is long and reasonatly wide,there are parallel veins

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

offers promise. /
TRTRXX Trio Hine |

In & belt of crystalline limestone trending north-south, 1000¢
wide and 5 miles long. The property lies at the south end of the
‘belt. Steeply-dipping E-W fractures in the limestone carry short lenses
of copper ore at iffesular intervals. Lenses are narrow,upftd 2,5%
wide. Ore is chalcopyrite and bornite. There is a 300' shaft,now filled
and several small adlts. -
| Anpraisal.- The only interest here is the possibility of replacement
ore bodies in the limestone. Chances look slim.

Clark Mt.-Ivenpah Mt.Area.~ These minor ranges form an arcuate,

roughly north-south physiographic unit;they lie NW of the New York
Mts.,aéross the Ivanpah Valley,up which runs the Union Pacific
1ine from bos Angeles to Salt Lake.
if?his area has been by far the most prbductive;it has also been
tnéimost intensely explored district.
[T | - 17 -
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As my map shows, the area lies where the north-south belt of geé&;
synclines and orogeny,extending from Bingham through Ely, Pioche,’
foodsprings etc.,crosses the east-west geochemical belt which heads
east to pass through Bagdad, Ray-Miami and other major camps. r

A monograph by D.F. Hewett on geology and ore deposits of the Ivan-
pah quadrangle is in process of publication as & Professionél Paper
of the U.S.0eological Survey. Presumably it will cover the New York
Mts.and part of the Providence Mte.,2s well as the Clark Mt.-Ivan-
pah Mt. area., It should contain far more relisble data on copper
deposits than I have been able to glean from the present literature.

The country rock of the area is largely lower Paleozo;c sediments,
mainly limestone, The salient structural features are théhCIark Mt.
high-angle fault,with downthrow to the west of 1£,000 ft., and a major
west-dipping thrust,west of the Clark Mt.fault. &5 suggested on the
map,the copper deposits are aligned along a NNW belt parallel to
and close to these faults.

- Copper World liine
This is the leading producer of eastern Sen Bernardino Co.,
having ylelded well over 1,000,000 lbs.of copper. It had its own
smelter at Valley Wells,fron which was shipped £750,000 worth of
blister copper. The copper ore,largely carbonates,cccurred agsocia-
ted with bodies of contact metamorphic silicated in the Cembrian
Goodsprings dolomite, and near sill-like bodies of quartz wmonzonite,

crosscut_from a
FWorkings are extensive. A/winze sunk from an adit is =aid to have

cut ¥%x 15' of 4% sulphide ore.In generalthe lovest workings were
entering chalcoéyrite ore averaging about 2% copoer,unnineable at
the time., dore detalls are available in my file.
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Copper Commander Prospect
This adjoins the Copper World on the NW. Ore occurs in a'b%oad;
mineralized zone along a contact of granite porphyry with liﬁfstone
or dolomity The zone trends NW and is 200 feet wide. It conta%ﬁg
veinlets of carbonate ore. Average grade is said to be 4% Cu;iﬁéé probabe-
ly applies to certaln areas in the zone. Ef
Appraisal of Coppe? World and Coonper Commander.- It is usua#}y
a good bet that additfional ore iz mest likely tc be found wheré%sub-
stantial ore was found before, There secemes to be plenty of addit%onal
prospects for ore in this area,both laterally and in depth. &
.Recommendation.» If ground is available herg,a detatled studygof this |
area should be made. Such a2 study may well lead to exploration,b§ drilie-
ing cr otherwise. | g%
Conditions in this area resemble those at the lead-zinc camp of Good-
springs,Nevada,where the chief production came from the upper member of
the Mississipplan Monte Cristo limestone,immediately beneath,tﬁe thick
Yellowpine sill. The Goodsprings dolomite,in which the Copper World ore
bodies were found,is less favorable for ore than 1s the cverliing Mon-
te Cristo limestone,and was unproductive &t Goocdsprings.
When Heweg;s Frofessional Paper on the Ivenpah quadrangle appears,
the Honte Cristo limestone will be shown cn his maps. It should be follow-
ed in the field and studled in detail,in the hope that fevoreble struc-
tures,plus perhaps the presence of quartz monzonite sillé or other
intrusions may indicate a preomising place to search for virgin copper
ore bodies. |

For use in this wor§, a stratigraphic csection and structural map of
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are Tororshed.
Goodsprings feee—this—pages

Eaperor iline

Lies NE of the Copper Vorld. An east-west vein,dipping verticglly,
follows an intrusive contact betveen granite porphyry and limestdne;
Lead and copper carbonates with silver occur in the vein,width 6f
ore varying between 1 and 4!. Chort adits, a winze ané an openc@t.

Last car shipped averaged 5.5% Cu.,11.5% Pb and 11 oz.Ag. :

| Appraisal.- Probably not of interest in itself, but it marks:énother

\ore showing in this productive zoue. |
Yucca Gueen Kine

‘The Yucca Queen 1i€s SE of the Copper World. It is the mine shewn. /
on’the map .immediately east of the Mochawk lead-zinc mine. Cre occﬁrs i
on an east-west contact hetween Blue and white limestone,and 1is loca-

1lized at intersections of E-¥W &and N40# fractures in the limestone.

Small bunches of lead carbonate wita silver occur,but the chief point

.

of interest lies in the A&nnex Tunnel No.8,where a XE drift starting
at 410' froxn the portal was-extended 200' in diorite porphyry "with
low copper values.” This sggms,worth investigating as a pcssible |
porphyry copper, V e

Mohawk Mine...

A lead-zinc mine which has produced copper, especlally in the early
years of mining} On the south slope of HMchawk Hill, & contact between
quartz monzonite and limestone ,intrusive but modified by faulting,
strikes roughly E-W and dips 40°.The flat dip sugzgests that the in-
trusive may be a sill,a favorable indication. Zinc and lead carbo-
natyes,with some copper carbonates,are found in the limestone near

the contact,and largely within a2 zone 30! wide along the latter.
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“ineralization is stronzest where fractures cross the contact zone.
There are over 2500' of workings,largely adits. |

Appraisal.- The Mohawk lies within the general ore zone,study of
which I recommend. 7

Standard No.2 iine |

This mine lies at the SE cend of what might be called thejﬁest
ore belt,along whuch lie,from ¥ to SE, the Emperor, Copper;%orld,
Copper Commander, Mohawik, Yucca Queen, Iron Horse(not &escriﬁ?d) an@
the Standard Xc.2. The belt should be investigated as a unit.%

The country rock is Cambrisn Goodsprings dolomite (&s at tq;
Copper World). This formation is extensively exposed on the wé%t

|

flani of Ivanpzh HMt. In the Standerd area the beds strike WW éhd\
dip 40-600SW. Mineralization is associated In pert with zoneslof‘\
alteration near basic dikes in brecciated parts of the limestone. \
There are over LO00O'! of adits and shallow shalts irregﬁlarly dig- o
posed along a mile-long belt. The main shaft,inclined 800W,and
o751 deep,penetrates one of the brecclated zones. Shipments of ore
mined through through the shaft averaged 13% Cu,$ 8 in gold and 16 oz.
silver.
New Trail Hine

The New Trail lies NE of the Standard No.Z. Ore bodies mainly in .
limestone,the beds of which strike KW and dip £0-4005%,.The limestone
contains irregular tdngues of queartz monzonite and irregular bo-

dies of garnet-epidote rock. A large mass of quartz mnonzonite ogcurs

in the area.The workings are on two velns about 1 mile apart. ‘ne
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Co’orado workings are on a fault zone containing a tabular copper

carbuﬂate ore body,now stoped with widths of B-30"'.

The Anchor workings, 1 mile tc the NW explore & vein striking
N40°E and dipping 75ONW. This vein also is 5-20! wide. Cre s said t
have averaged 7 oz Ag.end 6.2% Cu. '

The Colorado vein does not seem to have been adequately explored
and way still'éffer possibilities. In 1850-51 however 25 diamond
drill holes were put down,agzregating 1300t ,and 800 feet of pnder-
ground exploration were driven,spparently without success. Tﬂis
work apparvently was done on the Anchor vein. _

Appraisal.~ The New Trail may offer chances in itself;in ény
case,it lies within the ore belt recosmended for study. |

| Allured iine | A

Lics very close to the New Trail. Small workings have erwloved

faulted and sheared zones along contacts between granite and Paled—

/ z

zoic sediment,.One such fault zone lies betweecn quartzite and Ti&é-

stone on the east and agfeared granite gneiss cn the west. A small

quartz-chalcopyrite ore body aversged 8% Cu. Half a2 mile to %the me ts
a gouge zone between granite on the east and 1imestone on the wes t
yielded another small carbonate ore body averaging 8% Cu and &7 2u.

West belt,General.-The ¥st ore belt lies in the upper plate of the

- thrust fault zone on the map;the fault outcrop parsllels the ore belt.

Last Belt,General.- ¥ines along the East bglt lle close tc the
oW
Clark ¥t.normal fault (12,000 ft.down on the ha) and seem to be

genetlcally relzted to the fault,which may have served as the trunk

ore channel.
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Colossgg Mine

At the NW end of the Eact ore belt. Sandstone,limestone,dclomite and
shale are folded iZnto & great an?iclina,the core of which 1s granite
hgneiss. A& large dome-shaped qﬁg}tz monzonite intrusion lies nearby}
intrusion of & rhyolite 51ug efbngated N30CE came later. Apparentiy
" the rhyolite intrudes the quartz monzonite.

One ore body occurred as a stockwork withiﬁ the highly altered
rhyolite plug,snd carried chalcopyrite, gold and pyrite. A second‘ore
body 1lies along the cecntact offgranite® (quartz monzonite?) and .

" the rhyolite plzzé. It strikes N60° and dips 8098,

Apperently this ore had not been mined,at least entirely,in 1943,
for a source of that date gzives estimsted tonnage of the two ore
ﬁodies as 1116,000 tcns averaging $8 in geld,copper coutent not sta-l_
ted.

Development workings aggregate 4000'.

In view of the tnnage of ore claimed,this mine merits inveséigatioﬁ,

Keiper( Green Gold,Bsnik Roll) HMine | |

Lies just socuth of the Colosseum., Not extenslvellX develd@eé; The wor-
kings are clustered in several areas alonz & belt more than a mile
long at or near the contaet of quartz monzenite and a Paleozoic unit
of limestonz and shale. Ore occurs as discontinuous lenses and vein-
lets carrving galena,sphalerite chalcopyrite,with gold and silver} Same
ore lies alcng fractures and bed planes in the limestone,énd scme along
fractures in the quartz menzonite.

Recommendation.- This property could be looked at when the Colosseum

is exasnined,
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Carbonate King Mine
Near the SE end of the LDast belt. The lead-zinc ore body lies %

the Yellowpine limestone member of the ¥Yonte Cristo limestone,

- (dain ore body of the Yellowpine mine at Goodsprings was in the

Yellowpine limestone). The ore pody did not erep cut,only a few

small ore siringers appearing above 1t on the surface, 80' zboye

“the top of the ore bhody. Ore body was elongated along the strike ¢

the beds,the sirike length being 120'.It did nct however,quite
follow the bedding,resembling Gocdsprings again in tnis respect.
The ore wedgesout laterally into barren limestone and dolomitejit
éur sharply off &t its base by & izt hrust,chowing drag or
aiong it.falow the tarust is barren limestone.

Ihe turust is postmineral,but as late as 1553 the faulted segne
of the ore body had nct been found. |

Between 1940 and 1944, 4000 tons of ore were shipped,averag;gg
55,55 zinc (carbonate), 1% lead (carhonate) ,and 10 oz.~si1verf§\7i

Appraisal. Thig was a good little mine,tut probebly 1s x06
small to ve of intercst. i

SUMMARY AND CONCLUZTIONS | i

The strategic regional position of Baztern San Eernardino’;Co.
with respect to major copper belts has been veinted cut. In any
major exploration scheme, gaps hetween known deposits in these
belts must be exaamined. If results in any gap are negative,in-
vestigation must pass on to other zZaps. Such a comprehensive and
systematic plan should eventually yield results.

Eastern San Bernardino Co.is such a gap. Its favorable locstioxr
does not guarantee the prescrnce of a sizeable undiscovered copper
mine,but chances of finding one are better here then outside the
major copper belts.
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of necessity,only those properties appear'iﬁxyhis ré%bvt‘ihat
100k favorable from inspection of the 11teraturé;3§gttéi‘beté may
exist,not mentioned in any publication. Field paftiééhéhSuld. i
continuously be looking for these. ,‘Hv  | : \:”.

I regard the Clark Mt.-Ivenpah Mt. area as‘éhe\mosi favorzole in 1
region. Explération here will be greatly alded by Hewett!s Ivanpah
Professional Paper. I suggest thet reconnaissahce start in the south
with thé Whipple Mts.,then proceed to the Turtie,Old Foman and Ship
¥ts., followed by the Vonirizgzer zrea and the Providence &ﬁs. By the
time this work is done the Hewatt paper wmay be published.

Probably no exploration work in ezstern van Bepanardino Co., has

'-a_had pogsible porphyry copner depesits in aind. Most or all of the

stocks shown on my small-scale map &re probably too large to contein
porphyry copper deposits,which favor stocks a few miles in diametér
at the wost., Stooks of this size should be looked for and examined. -

Uiseralized schist areas offer snoiher possibility for large,lows-
grade deposits.These should te carefully looked for in PreCazmbrien
exposures,especially where younger intrusions are present.

Chances for porphyry coppers ore grobebly best in the Clark ¥Mt.-Ivan
pah Mt.aréa,wnere nigh-grade,easily smelted carbonate ore in lime-
stone may have distracted attention from low-grade ore in monzonite.

(See description of Yucca Queen mine,p.£0).

Thne relation of porphyry CODRer deposits to domical and anticline-
al uplifts has been outlined (p.5-6).5uch structures if recognized
in association with stocks or mineralized 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 data.
Details of mine workings ere also at hand for mamy of the properties,
and will be made avallable as called for.

The 1:850,000 and 1:500,000 gedlogic maps snould be carried in
the field.(Calif.State Div.of Mines). The U.8.G.S. 1:850,000
topographic maps, Kingman and Needles sheets,wiil also prove useful.

Berkeleyv, Califl. ' Edweard Wisser
December 14, 1955



