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NOTES ON THE IVANPAH REGION, SAN DERNARDING COURTY, CALIF.
INTRODUCTIOR

I December, 1255,the writer submitted an o;fica report on
the copper deposits of eastern San Bernardino County. Eince I had
a few days available for field work in January-February,1066,1t was
suggested that I take a look at some of the area,which I had not
vigsited since I was superintendent of the Vanderbilt mine,near I-
vanpah,in 1923-4,

The region is a large one,end I had to decide whether to lock at
the northera portion,vis Highway 91-466,or the sotthern,via High-
way 66, Not having a Jeep I decided on the norbhern aresa,where conm-
pany geologists were working, Unfortunately the company Jeep pickup
left for Ban Fpancisco the day I arrived in Bsker. Insbility to get
far of{ improved roads greatly handicapped my inspection,and com-
bined with lack of & guide rendered my attempt to reach the Copper
¥World mine fruitless.

The following report describes what I did see,with further dsta T
from the litcrature. The accompanying map combines,for the first time,
3eology,mnadarn roads,topography and ore deposits,and should be of
use to the men in the field. Huch of the geology 1is inaccurate;l have
made & few corrections from field observation,but it is unfortunate
that Hewett's Professional Paper on the Invanpah quadrangle is so
slow in appearing.

Publications referred to sre listed at end of report.
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FIELD WORK

On January 28 the area of the Mountain Pass rare-earth mine was
examined,including the Precambrisn complex east of the Clark Mt.
fault, the fault zone,and the Paleozoic sediments west of the fault.
The Teutonia Peak granitic mass was also examined,along the section
between Valley Wells and Cima,as well as the area of the Standard No,
2 and Copper King mines.

On January 29 an attempt was made to reach the intrusives of the
New York Mountains,from the Ivanpah-Barnwell road,but I got stuck
in a sandy wash and hsd to turn back. Driving to Cima I succeeded
in seeing part of the larger intrusive at the Death Valley silver-
lead mine.

On January 30 I tried to reach the Copper World mine,but had to
leave the car near the Mohawk mine.Not being able to see the Copper
World dumps from afar,I did not know in which direction to walk,
so I spent half the day examining the Moh{awk mine,a lead-zinc mine
which produced some copper. In the afternoon I managed to find the
East Camp possible porphyry copper now being mapped,and spent several
hours there.

On Januéry 21 I returned to the Bast Camp prospect with Mr.
Rust,who was very helpful in showing me the principal features. In
the afterngon I left for Berkeley.

GENERAL FEATURES OF THE IVANPAH REGION

The best descriptions are by Hewett (1954a,1954b),and for the

Clark Mt. area,by Glaon‘et alii (1954). Although the site‘of heavy
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sedimentary deposition in the Paleozoic,the entire Mogave block,
which includes the Ivanpah quadrangle,was subjected to vii%aua

erosion from the late Mesozowe into the middle Tertiary.During this
Jong period the block rose possibly 20,000 feet,although its sur-
face never attained sny such height,the rocks being removed as the
block rose.

This tectonic héstory explains the abundant outcrops of Precam-
brian,gnd the fact that only remnant areas of Paleozolc sediments
remain,

The Ivanpah region seeus to have undergone three major periods of
deformation since Precambrisn times. (1). In the lete Cretaceous,
felding,thrusting,normel faulting and intrusiom,with copper-lead-
zine metalldzation. The Clark uﬁ.rault,whieh is minersalized,cuts
the Mescal thrust but is itself displaced by & thrust pasrallel to
the Mescalynorth of the map srea. The ¥escal thrust shoves Paleozolc
rocks over volcanics which are probably of Cretaceousz age.Hewett
(1954a,p,18) states that the Teuteniz Pekk guartz monsonite invaded
the Mescal thrust,being therefore,like the Clark Ht.normsl fault,
younger than the thrust, | |

Hewett (19542,p.12) places this epoch of deformation,intrusion snd |

1
i

metaliizetion in the late “retaceous "within the period of Laramide ?
orogeny®. Gthera,including'tha prezent writer,believe that at least

one major orogeny preceded the true Laramide,occurring in id-Cretaceous
time, e2nd that it was most strongly developed slong a belt containing

Goodsprings, Ploche, Ely snd probably Tintia. fouthwest of Goodsprings
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the oékanic-metallog&netic pelt passes through the Hojave region
and traverses Baja California.

It is probable that Butte, Bingham, Bagdad, Ray-Miaml,fan
#anuel, Ajo, Morenci and Banta Rita were metallized with acpper
in the "true® Laramide period, 1.e; latest Cretaceous -early
Pertiary. But formation of porphyry copper deposits was not conQ
fined to tﬁat periodtit 4s highly probable that the deposits at
Ely are associated with the M1d-Cretacecus orogeny,and that at
Yerington as well,although Yerington lies well west of the Hid-
Cretacecus orogenic belt. It follows that the dating of the eariler
Ivanpsh orogeny,that just described,as #1d-Cretaceocus,does not
militate against the possibility of finding porphyry copper depo-
sits there.

(2). The second major period of deformation in the Ivanpah region
took place in the Pliocene,at which time mejor thrusting was active
in a north-south belt extending down the east gside of Death Valley
and extending soutfhward into ‘the Ivenpah quadrang’e. Hewett (1954b)
shwws many Klippen in the northwest portion of the Ivanpah quadrangle}

ltheao are patches :f Precambrian,remnants of the upper plate of e
fgrgatﬂhrust which has shoved Precambrdfn over Tertiary and older
. rocks. The accompanying map shows only one of these,the izolated

'expotnra of Archean west of Clark Hountain.

Iho Bast Camp, Middle Camp and West Camp tnrquéiscocoppar showings

Llie within the area of Plioceme thrusts. While the Mid-Cretaceous

éhrusta may have had influence on base-metal localization,the Plio-
aane thrusts did nmotjbut thelr presence within the ares of possible

porphyry copper deposits now being mapped might invalidate the pros-
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péctive value of such & deposig. Forzmexample,vhat secemed to me

the most prénisinx portion of the area now being mapped seems to

be made up of Precambrian rocks. If this showing is merely a thin
plate ;yins‘above a Pliocene thrust,the main mass of the copper
deposit from which the plate came may lie miles away,probably buried
beneath desert wash, At least one thrust lies near the area in ques-
tion,for Mr. Rust showed it to me,at a distance.

(3). The final major period of deformation was in the Plelstocene,
and was characgerized mainly by block-fauiting. The Ivanpah fault
dates from this perloed.

BUGGESTED BXPLORATION IN THE IVANPAH RECIOR

The major known copper and lead-zinc deposits 1ée in & north-
west belt,of which the Clark Mountain preamineral fault forms the
northeast boundary. That fault,with the thrusts 3ust west of it,
appear to be lmportsnt ore controls. My present apinion.however
iz that the deposits of this belt,mainly replaaemantw‘in carbonate
rocks ,offer smell chances of making lurge mines. Final’ﬂudgmant
should be suspended until publication of Hewett's Profo&sxonal Pge
per. Fhen that appears,any possibilities suggested for basa#qptal

exploration should be carefully appraiaed. ioanumu,azglarutidh§R

should be centered,as at present,on possible porphy!x eépyer de- .
pogits,

Hy field work was done mainly with that idea 1n mind \ﬁhe intruséve

sives examined are described below, « B
Teutonia Peak Intrusive,- Where exposed along the Velley WE&&S—
Cims road the rock is medium-grained,with large quarta ph&nocrysts

and locks like biotite granite. Bewett cslls 1t quartz manzcnite.

Wy
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Where seen,this rock was unaffected by hydrothermal slteration and
showed no trace of metallization.%hile the rest of the intrusive
should be inspected,it seems to offer little promise of a porphy-
ry type copper deposit,except, perhaps,at its northesst end,This
part of the intrusion lies wikhin the mein mineral belt mentioned;
1t adjoins the premineral Mescal and Clark Mt.faults,and it 1a.sar»
rounded by small copper deposits in the intruded carbonate rocks.

New York Mountsins Intrusive,- The major intrusive here was examined
only at the Death Valley (now Dolly Varden) mine. This silver-lead
mine is now being drilled by Irven Bates,who has it optioned. A diorite
dike,about 100 ft.wide,strikes northeast and dips 45%southeast,.Bach
wall of the dike carries a Qunrtsmurgentita-gslana vein.The mein shaft
was sunk on the fcotwal%i'vein,abcut 4 ft.widejbut at the 200 ft.
level this vein steepened in dip; the shaeft was continued straight,
leaving the vein below it At the 400 ft.level & erosscut was driven
to the hanging wall vein,sald by’Bates}to be 17 ft.wide but lower in
grade than the footwall vein,

Although the feotwall vein was stoped to the 200 ft.level,it remains
unexplored below that level, Bate:vis testing it there by an inclined
nole with collar about st the outcrop of the hanging wall vein. The’
mine gives promise of further production but 1z too small to be of

interest. ,

The caﬁntry»rrock invaded by the diorite dike is in part medium-
grained biotite grtnite.(quartz monzonite?) but an igneous complex
seems to be involved,some of the rock belng coarsely porphyritic,some

nearly aphanitic. Hydrethermsl alteration is glight or lucking,ané
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no signs of désseminated metallization were seen, Here again,

however, the whole intrusive mass should be locked over,especially
{ts northeast end, where it butts against the premineral Clark Mt,
fault. The smaller intrusive near the Tric mine is merked Jurassie
(?) but is probably of late Cretaceous age and should be examined.

Mohawk Hine.- The Mohawk lesd-zinc mine occuples the western
portion of the east-west Mohawk ridge,the Yucca Metals mine,the
eastern part., The ridge 1s sharp and narrowjmine workings exist
on both slopes. |

Quartz monzonite intrudes moderately thick-bedded limestone and
black dolomite,probably the Csmbrian Goodsprings dolomite. The
quarts monzonite,shown on the accompanying map,forms the lower
half of the south slope of the ridge.The mass may extend scuthward,wm
under alluvium, & considerable distance. The contact with the
sediments strikes east-west and is intrusive,but is modified by
faulting on transverse (roughly north-south) faults,and probably
on longitudinal (east-west) faults as well.

Ore bodies occurred in the sediments,within & zone bordering
the contact,half a mile or more 1in length,and perhaps 500 ft.
wide,extending from the contact on the south slope of the ridge
over the crest and part way down the north slope. Four or five
small shafts were put down on this slope,and Yucca Metals drove
an adit from that slope southwards.

One of the shafts was sunk on 8 small carbonate ore body
striking east-west and dipping 5698 ,probably conforming to the beds

nere. The ore body was localized aleng the intersection of the
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ore bed with north-south vertical sheeting.

Farther west, another small ore body was localized by a roll
in the dolomite beds, which strike north-south in this area,snd
dip west. The roll consists of a small anticline superimposed on
the general structure and plunging southwest,

dnother shaft on the north slope was sunk on an oxidized showing
striking NEOW and dipping vertically.

Several dumps on the nmorth slope show ex-chaleopyrite limonite,
68 well #s limonite derived from galena and sphalerite.

Three adite have been driven northward from the south slope of
Mohewk ridge, The westernmost adit started on & well-defined oxide
vein striking N20E and dipping 73E. At the portal the vein is four
feet wide and consists mainly of limonite. The henging walllis
quartz monzonlte porphyry,the footwall, marbleized limestone., The
vein is along one of the transverse feults mentioned,

Undiscovered ore pods probably exist in the Mohawk and Yéces
Metals mine,but there is nothing here to suggest a good-sized mine.
The quartz monzonite porphyry mey be big ehough to contain a porphyry
copper deposit,but it 1s generslly fresh,and while showing in places
ex-pyrite pits,nowfhere suggests disseminated copper mineralization,
However,ss stated in my report of December 14,1955 (p.20,under
"Yucce Queen®(Yucca Metsls)"uine®) Arnex Tunnel No.8 was driven 200
feet in "diorite porphyry"(quartz monzenite porphyry) "with low
copper values", This adit should be entered 1f possible and the cop-
per-bearing pdrphyry exaained, The porphyry exposure on the south
slope of the ridge should be looked at with more care thsn I had
tine for.



East Camp.- This possible porphyry copper ares 1s now being
mapped in detail by Messrs. Rust and Haltzahn,
A large body of granitic rock lies north of 2 belt of Archean

metasediments (see map). The metasediments hsve been intimately in-
vaded by granite and diorite,probably also of Archean age (W.J,
¥iller,1846, p.499).Miller points ocut that near Hallorsn Bpring
and for several miles west of 1t the metasediments are nearly obli-
terated by dicorite and granite,which he believes to be Archean.
He points out that the state 1938 geologic map (from which my map wmx
was made) shows this area as an early Tertiary granitic intrusion
(as T show it). This point should be kept in mind by the menm in
the field,for copper deposits would presumably be asgociated only
with late Cretaceous intrusions,

¥iller states that the Archeen igneous complex near Halloran
Spring is cut sharply by aplitie granite dikes that may be late
Mesozoic,end adds that there may be larger bodies of guartz monzo-
nite northeast or east of Halloran Spring. fuch & body 1s probably
the large granitic mass now being mapped at East Camp.

The Archesn complex south of this granitic intrusive resists
orosion better than the granite,and stands up as a fairly high
east-west ridge. High up on this ridge is the Yucca Grove tale
mine of Pomona Tile Co, The comblew here consists of limestone,
mica schist and quartzite. T&e tnlc deposite cenfora to the meta-
sedigents, dipyinx steeply sauthwost. ‘

The south contact of the Cretaeeeus(?) granite has been the
site of turgquoise mining,started in prahistoric timna bwaueblo
Indians from Arizons and New Mexico,and resumed 1898—190§@by

/“,
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Americans, ¥hile many opencuts and small adits,presumably driven
in search of turgquoise,lie in the granitic mass north of the
Archean complex,most of the turquoise seems to have come from
the complex not far south of the granite.

The granitic intrusive contrasts strongly with the fresh and
barren-looking Tetitonia Peak and New York Mountains intrusives, Eof-
tened by alteration the East Camp intrusiveg weathers to subdued
hillocks,except where protected by a flow of Pleistoceﬁh basalt on
the west (see map). The granite is extensively bleached and iron-
stained in various"tints,from yellowish,ochery to brown and redQ
dish brown., It is in many places intensely Jointed,although the
degree of jointing seems to vary considerably.

Caste representing former sulphides sre not lacking,but they are
far from universally distributed. While some sre cuble,free from
 indigenous limonite and represent former pyrite,many are irregular
in outline and contain dark brown indigenous limonite,suggestive of
chalcocite or chalcopyrite.

Alteration is strong,obliterating most of the primary rock mi-
nersls in the hand specimen,except the quartz phenocrysts. It is
mostly of the argillic type,forming vaxiwus ¢clay minerals,including
probably alunite. Little sericite was seen,but serlcite is often #xRX
difficult to distinguish in the hand speclmen.

South of the main granitie intrusive,andgw:tnin the Archesn
complex,is & well-mineralized area where granitic material is
intensely mixed in with metasediments,which include mica schist
and quartzite. The igneous rccks are probably Precambrisn in age;
but the metsllization is very likely sssociated with the Cretaceous
(?) granite just north of the area. The mineralized area shows
sericite and rather abundant casts filled with dark brown indigenous
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limonite. 8iliceous septs in these casts suggest to me former
chalcocite,

Comparison of East Camp Prospect with Kpown Porphyry Copper
Dgposits.~ Salient features of the East Camp prospect,so far as
I could see them during my short inspection aret (1) locally ih-
tense but variable jointing;(2) dominantly agillic slteration;
(8) extensive but varizble limonitic staining;(4) presence of ex-
sulphide casts,many with indigencus brown limonite;(5) all samples
taken by Rust show at least a few tenths of & percent of copper,
some giving as much as 1%;(8) presence of some chrysccolla and
sbundant turquoise; (7) the mineralized granitic area iz only a
porticn of a much larger intrusive mass,and mineralization "spills
over" intc the adjacent Archean complex.

1. Intense jointing or “erackling® is typical of all porphyry
copper deposits.

£. While sericitic alteration is associated with ore deposition
in many porphyry coppers,the relationship is by no means universal,
Thus at Santa Rita,New Mexico and Eilver Bell,Arizons,the argil-
lic stage of alteration is the most closely connected with the cop-
per deposition (P.F.Kerr,1951,p.470.) The same holds for Castle
Dome, Arizona (N.P.Peterson et alii,1946,p.820-Abstract).

8. Iron-staining is characteristic of the leached capping over
&2ll porphyry coppers.The following data are from Locke,l926,p.1l4:
Limonites over ppritic aresus very low in copper are commonly

bright red or brick red,or yeliowish brown. Since limonite from
highly pyritic deposits migrates far and fast,capping over such de
posits 1s usually intensely colored.



WISSER AND COX

CONSULTING GEOLOGISTS

Highly colored red outcrops may overlie pyritic materizl containing
as much as 1% copper (North Hill. Miami,Arizona) but with higher grade
chalcocite ore podies the capping is much paler,with limonite main-
ly as inconspicuous,marcon-colored specks and veinlets,

The East Camp outcrop is not, in general, highly colored.It is
in places yellowish brown,suggesting considerable pyrite below,But
with enough tonnsge,l% copper content might make ore,so that an
outerop indicative mainly of pyrite might be worth drilling.

4, Ex-sulphide casts,many f11led with indigencus dark brown
limonite,are fairly common,although lees common than I should
wish.

5, Capplng over many porphyry coppers averages less than 0.1%
copper,so that higher copper in the Bast Camp exposure is not dis-
couraging.

8. Turquolse is & rare but perfectly legitimate oxidation pro-
duet of copper deposits. At Tyrone, ¥ew Mexico, turquolse occurs in
the Precambrisn granitic complex just north of the guartz monzonite
which contalns the porphyry copper deposits. Paige (1918) velieves
the turqueise to have formed as & product of mormal weathering of
copper-besring rock, At Tyrone,as at Rast Camp,turguoise gives out
going down a short distance below the present surface.Both districts
have beeh subjected to er@sianhfer iﬁmensely long periods,.

7. At Binghem the Utah Copper cre body 1s roughly coextensive
with the Utsh Copper stock, about 1 mile in dismeter. The same
holds for Santa Rita,where the stock 1s even smaller. But at Ajo
the Cornelis gquartz monzénite 1s &t least 8 miles long and £
miles wide,but the ore body at its southeast end is only 2000 feet
Ly 2000 feet in area, At Miami porphyry copper deposits are gasoaiataa
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with the extfene northern lobe of the Schultze grfanite porphyry
an irregular muss 6 miles by € miles in maximum dimensions;
but most of the ore 1ls in the sdjoining Archean schist,

At Ray 90% of the disseminated ore is in the schist,and
less than 10% in the Ray gquartz monzonite porphyry stock.

There is nothing opposed,therefore, to a possible porphyry
copper at Eagst Camp,insofsr gs'the rock formations and their dis
tribution are concerned. fuch a deposit may lie at the south
end of the granitic intrusive,it mey #splll over® into the Ar-
chean complex,or it may lle mainly in the latter.

There is nothing wrong,either,with the intrusive being(pro-
bably) grenite instead of monzonite,with which £o many porphyry
coppers are assoclated, At Miemi,the igneous rock related to core
deposition 18 grenite porphyryjand while at Castle Dome,in the
sane reglon,much ore cceurs in quartz monzonite,ore deposition
1s related in time,and largely in spsce, to granite porphyry.

Sugzestions for Detsll Etudy of Easgt Camp Prosyect,- I be-
lieve this area well worth the detall study now being given it.
(The same may apply to Middle Camp snd West Camp,where turquoise

e2ls0 occurs).

Geology is presently being mapped without & topographic bese.
This should be supplied,probably by aerial mavping,vhich at small
additional expense might take in the Middle and West Camps as
well., Full eolor seplial photos might be of aid in revealing slterss
stion zones,

The following festures should be mapped:

i I8 »



WISSER AND COX

CONSULTING GEOLOGISTS

1, Major rock formations,major structures.

£, Degree and trends of Jointing;relation to major faults,if
any.

3. Hydrothermal alteration,:hy types. Much has been done late-
ly on genetic relations between various types of hydrcthermai al-
teration and metallization. Bast Camp alteration minerals should
be 1dént1fied. Fér the clay minerals,this is best done by differ-
ential thermal smalysis and/or X-ray diffraction,

, For an exnmpleuéf,thisﬁtypa of mapping see Kerr,1950 (Santa Ri-
ta).Type\af alﬁeratian may be shown by various colors,e.g. yellow

for kaolinite,pink for alunite etec. Dots or stippling is used,intensi-
ty of alteration shown bylinmgnq;zyg<of the dot pattern,

4. Limonite and copper ninerals, Distribution and intensity of
limenite paeint and general staining should be shown by some conven=
tiog,and the same done for ex-sulphide casts,with or without indigen-
ous limonite. : .

' The best man living on the intefprotation of leached outcrops is
Roland Blanchard,15Z South Hermosa Ave.,Sierra Madre,Calif, He is in
delicate health and might not stand a fialé trip,but probably would
be glad to inspect and report on & gsuite of specimens.

5, The company geochemical unit ghould be called in to make a survey.
inssmuch &s the East Camp terrain seems jdeal for this method. Ralph
Holmer of th;a organization has Just sent me his program for the
Geophysbes Subdivision, AIME,sessions at the coming Annual Meeting.
2 paper‘by G.L.8awyer,the abstract of which is given,describes a
new rubeanic acld spot test for detection of trace amounts of cop~-

per in leached outcrops.The method is very fast and the field kit

- 14 -
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conthlnad . in a box neasuring 8r x4% x 4'

It is hoped that such & combined attack as that outlined above
may furnish a. cgﬂserucnepﬂef oviddnee answering the questions
(1) should the East Csm@ prospzst be drilled at allj(®) if so, where
Ideally,it might,be possible to delimit one or more areas which
show maximum jointing,most intense hydrothermal alteration of & type
probably related to,nétallizatieh,greatest concentration of ex-sul-
phide caats\and.indigeneoua limonite,in casts and veinlets,snd high-
est concentration of copper Qhawn by geochemical exploration, Such
én aree would naturally merit drilling.

If drilling is decided on, I suggest that use of a rotary rig,
drilling dry with air under pressure,dust being recovered by a
cyclone dust collecter,be considéred. One such rig is the Mayhew
500 mede in Dalles. The method is extremely fast and may be used
down to water level;it is 1dea1vfor preliminary, wildeat holes.

CORRELATION STUDY OF PORPHYRY COPPER Dﬂ§OSITS

A eritical correlation study of known pbrphyry copper #eposits
would be extremely valuable in & systematic exploration campaign
such as that now being conducted by Bear Creek Mining Co. in the
southwest.] have made & start along these lines,ofie result being
the discovery of the importance of argillic alteration mentioned aboy
The study however should be much more thorough however and should
include,not only analysis of the literature but fleld trips to known
deposits,study of leached ca&ppings and ore in the field,and by la-
boratery work on specimens.,

Berkeley,California ; Lv/ g
February 16, 1856 Edward Wisser
- 15 -
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NOTES O THE IVANPAH REGICK, AN ZERNARDINC COURTY, CALIF.

INTRCDUCTION

I3 December, 1255,the writer submitted an office report on
the copper deposits of eastern San Bernardino County. Since I had
a few days available for field work in Jonuary-february,1956,1t was
suggested that I take a lock at some of the arez,which I had not
'visited.since I was superintendent of the Vanderbilt mine,near I-
vanpah,in 19234,

The region 1s a large one,and I had to decide whether to lock at
the northern portion,via Highway 91—466,0r the schthern,via High-
way 8¢. Not havipg a jeep I decided con the norihern area,snere cor-
pany geologists were working, Unfortunately the company Jjeep pilckup
1eft for San Francisco the day I arrived in Baker. Inability to get
far off improved roads greally handicapped my inspection,and com-
bined with lack of & gulde rendered my attempt to reach the Copper
Yorld mine fruitless.

The following report describes what I did see,with further data =
from the litcrature. The accompanying mep conbines,for the first time
geology,hmodern roads,topography and ore deposits,and should be of
use to the men in the field. Huch of the geology is inaccurate;l have
made a few corrections from field ebservation,but it is unfortunate
that Hewett's Professional Paper on the Invanpah guadranzle is so
slov in appearing. '

publications referred to are listed at end of report.

% L i




FIELD WORK -

On Jenuary 28 the area of the Mountain Pass rare-earth mine was
examined,including the Precambrisn coamplex east of the Clark Mt.
fault, the fault zone,and the Paleozoic sediments west of the fault.
The Teutonia Peak granitic mass was also examined,along the section
vetween Valley Wells and Cime,as well as the areas of the Standard No,
¢ and Copper King mines.

On Jznuary 29 an attempt was made to reach the intrusives of the
New York Hountains,from the Ivanpah-Barnwell road,buﬁ I got stuck
in a sandy wash and had to turn back. Driving to Cima I succeeded
in seeing part of the larger intrusive at the Death Valley silver-
lead mine.

Oon January 30 I tried to reach the Copper World mine,but had to
leave the car near the Mohawk mine.Not being able to see the Copper
World dumps from afar,l did not know In which direction td walk,
co I spent half the day examining the Moh{awk mine,a lead-zinc mine
which produced some copper. In the afternoon I managed to find the
East Camp possible porphyry copper now being mapped,and spent /several
hours there.

On Januéry 21 I returned to the East Camp prospect with Mr.
Rust,who was very helpful in showing me the principal features. In
the afterngon I left for Berkeley.

GENERAL FEATURES OF THE IVANPAH REGION

The best descriptions are by Hewett (19542,1854b) ,and for the

Clark Mt. area,by Olson et alii (1854). Although the site of heavy
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gedimentary deposition in the Paleozoic,the entire Hojave block,
ghich includes the Ivanpah quadrangle,wase subjected to vié;ous
erosion from the late gesozoue into the middle Tertiary.During this
ibng periocd the block rose possibly 20,000 feet,although its sur-
face never attained any such height,the rocks being removed as the
block rose.

This tectonic ndstory explains the sbundant outcrops of Precam-
brian,and the fact that only remnant &ress of Paleozoic sediments
:emain. |

The Ivenpah reglon sewas to bave undergone three ma jor pericds of
deformaticn since Precambrisn timed. (1), In the lete Cretaceous,
fcldinz,thvuﬁting,normal faulting and intrusion,with copper~leade
zine wetallization. The Clark Et.fault,which is umineralized,culs
the Mescsl thrust butb 1s itselfl displaced by & thrust parallel to
the wescéknorth of the map &8red. The Hescal thrust shoves Palcozolc
rocks over voleanlcs which are probably of Upetaceous age.Hewett
(19542,p.18) states that the Teutcnis Pekk guarss monnonite invaded
the Hescal thrust,being tnerefore,like the Clark Mt,normal Taull,

younger. than the thrust.

o

Hewett (19542,p.12) places thls egoch of deformaticon,intrusion snd
wetailizaticn in the late Cpetaceous Fwithin the period of Laranlde
orogeny®. Gthers,including\the prexzent writer,believe that at least
one nmajor orogeny preceded the true Laramide,occurring iu #id-Cretaceoy
tima,‘and that it was most strongly developed slong a‘halt containing

Goodsprings, Pioche, Ely end probably Tintic. Southwest of Goodsprings

]
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the aé%enic—metallcg@netic pelt passes through the Mojave reglion
and traverses Baja Califormie. '

It is probable that Butte, Bilnghau, Bagdad, Ray-iiami,lan

wenuel, Ajo, Morenci and fanta Rita were metallized with copper

in the "true® Laramide pericd, i.ej latest Craetacoous -€arly
rertiary. BSut formation of porphyry copper deposits was not con-
fined to that period:it is highly probable that the deposits at
Ely are associated with the %id-Cretaceous orogeny,and that at
Yerington &s well,slthough Yerington lies well west of the Mid-
Cretacecus orogenic belt. It follows that the dating of the earller
Ivanpsh orogeny,that just descyrlibed,as #1a-Cresaceous,does not
militate against the posﬁibility of finding perphyry cosper depo-
sits there.

(2). The second major period of deformaticn in the Ivanpah region
tonk place 1In the Pliocene,at which time major tﬁ?uﬁting wag active
in & north-south belt extending down the east side of Death Valley
and extending soutfhwerd into the Ivanpah quadrange. Hewett (1954b)
anoé y Klippen in the northwest portion of the Ivanpah guadrangle}
tbeﬁe are patches £ Precambrian,remnants of the upper plate of &

jgrg at thrust which has shoved Precambrizn over Tertlary and older
frocks. The accompanying nap ﬂhows only cne of these,the isolated
ﬁé‘(exwosure of Archean west of Clark Hountain.
f,'j _The East Camp, #1ddle Camp and West Camp turquoisc-copoer showings
/ .ﬁ'élie.wiﬁhin the apea of Pliccene thrusts. Ghile the Mid-Cretaceous
/ }f ﬁh:usts may have had influence on bage-metal localization,the Plio-
 4{' ;_f;ehe thrusts_dia notibut thelr presence within the area of possiblé
//r“porphyry copper deposits now peing mapped might invelidate the pros-
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pect*ve value of such & deposif. Formexaomple,what scemed to me

the most promising portion of the ares now being mapped seems Lo
be made up of Precambrian rocks. If this showing is merely & thin
plate }ying above a Pliocene thrust,the main mass of the copper
deposit from which the plate ceme may 1ie miles away,probably buried
beneath desert wash.‘&t least one thrust liles near the area in ques-
tion,for Mr. Bust showed it to we,st & distances

(3). The final msjor period of deformaticn was in the Plelstocene,
and was characyerized melnly by blockefautting. Tﬁe Ivanpah fault
dates from this pericd. | |

SUGGESTED EXPLORATION IX THE TYANPAH REGION

The major known copper and lead-zine de yasiﬁs.léa in & north-
west belt,of which the Clark ﬁountain premineral,“ﬂu7t foras the
northeast boundary. That fault,with the thrusts jus t hﬁmt ol .it,
appear to be lamportsnt ore controls. ﬁy present epinzon,however
iz thet the deposits of this belt,mainl* reylaceuentN\in carbonate
rocks,offer small chsnces of meking lﬁ-me mines, Final Ju gment

should be suspended untill vuoliu&tlon ef ngeut'ﬁ f?u;&&“i@h“l Poe

b

per. When that appears,fry pessibilities sugges tb& ¢or base-getul
exploration should be carefully appralsed, keanmhila,exploratimq

should be centarad,as at pregcut,on poE uible ye*phvfy cabﬁep **~
VPQ“'itS¢ ; ¢ ; ¢ Vs .§ ;

oY

Hy field wnrk was done mainly with that 1&@& 1n n;nd\\?he intruss

glves exaained are deseribed below. v\\

L
Teutoniaz Peak Intrusive,- Where ezpouad a?cnv the Vell ey.weﬁws_

Cima road the rock is medius-grained,s 1tn ;&rge gu rtz phcno. ysts

and locks like blotite granite. Hewett calls 4t gquartz monhunite.
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\ \

o



Where seen,this rocxk was unaffected by nydrothermal zlteration and

showed ne trace of metallization.%hile the rest of the intrusive

vl

faR

should ve inspected,it seocms to offer little promise of a porphy-
ry type COpper deposit,except, perhaps,at 1ts northesst end.This
gart of the intrusion lles wikhin the mein pineral belt pentioned;
i1t sdjoins the preminersl Yescal and Clark ¥, faults,end it is sur-
rounded by small copper deposite in the intruded carbonate TOCLS.

New YOr¥ Yountaing Intrusive.- the major intrusive nere was exasined

cnly at the Death Valley (now Dolly Vapden) mine, This silver-lead

mine is now being drilled by Irven Bates,who has it optioned. A diorite
dixe,ebout 100 ft.wide,strikes northeast end dips 459 cutheastl.Each
wall of the dike carrics a qu’rtz—a?gentite—galena vein.The main shaft
was sunk on the foetwal%ﬁ vein,about 4 L. widejbut at the 200 Tt.

level this veln stecpened in dip; the shaft was continued straight,
1eaving the veln pelow it.At the «0C £4.1level a crosscut was driven

to the hanging wall vain,éaid by Bates;to be 17 ft.wide but lower in
grade then the footwell veln.

Although the footwall veln Was stoped to the E00 ft.ievel,it rexains
unexzslored below that level. Bates'is testing it there DY &n inelined
nole with collar zpout &t the outcrop of the hanging wall vein. The
snine gives promise of further production but iz too smell to be of
interest.

The country: rrock invaded by the diorite dike is in part medium-
grained biotlte granite'(guartz menzonite?) but en lgneous complex

seems to be jnvolved,sone of the rock being coarsely poryhyritic,some

nearly apnanitic. Hydrothermal alteration is slight or 3acking jend

i
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no signs of dbsgeminated metallization were SECl. Here azein,
novwever, the whole intrusive masd should be 1ecked over,especially
jts northeast end, where 1+ butts against the preaineral Clark Mt.
fault. The smaller jntrusive near the Trioc mine is asrked Jurassic
(?) but is probably of late Cretaceous 2g€ end should be exanined.

Mohawk HinCe= The Mohawk lead-zinc mine ocouples the western
portion of the ecast-west Mohawk ridge,the Yucca Yetals mine,the
ecastern part. The ridge 1s sharp and narrow;nine workings exist
cn both 510peSs 4

Suerta monzonite intrudes moderately thicx—beﬁdad 1imestone and
black dolomite,probably the Csmbrian Goodsprings dotomite. The
quartz monzonlteshown OO the sccomnanying naps foras the lower
nalf of the south slope of the ridge.The mass may extend scuthward @
under alluvium, & conciderable distance. e contact with the
cediments strikes east-west and 15 intrusive,but is medified by
fsulting on transverse {(roughly north-south) faulis,end probably
on longitudinal (east-west) faults &3 wells

Ore bodles ccourred in the sediments,within & zone bordering
the contact,hall & mile or more in length,and peTREps 500 £t
wvide,extending rrom the contact on rhe south slope of the ridge
over the crest snd pari way dovn the ncrth slopeé. Four or {ive
small shafts were put down on this slope,and Yucce iletals drove
sn adit from that slope gouthwards.

One of the shaftshwas gunk on a small carbonate ore bedy
striking eest-west and dipping 5698 , probably conforming to the beds

rere. The ore body was localized alang the intersection of the
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ore bed with north-south vertical sheeting.

Farther west, ancther swall ore hody was localized by & roll
in the dolomite beds, which strike north-south in this area,and
dip west. The roll consists of 2 small anticline supsrimposed on
the general structure and plunging southwest. ‘

inother shaeft on the north slope was suunk on an oxidized shnowing
striking NEOW and dipping vertically.

Several dumps on the north slope show ex-chalecopyrite limonite,
as well as limonite derived from gelena and sphalerite.

Three adits have been driven northward from the south slope of
Mohewk ridge. The westernmost adit started on & well-defined oxide
vein striking NS0E and dipping 72E. At the portal the vein is four
reet wide and consists mainly of limonite. The henging wall is
quartz monzonlte porphyry,the footwall, marbleized linestone. fThe
veiln is along cne of the transverse faults mentioned.

Undiscovered ore pods probably exist in the Mohawk and Yﬁccé
¥etals mine,but there is nothing here to suggest a gocd-sized mine,
The quartz monzenlite porphyry nay bte big encugh to contain a porphyry
coppor deposit,but it lz generslly fresh,and while showing Iin places
ex-pyrite pits,novdhere suggests dizseninated copper aineralization,
However,ss stated in my report of December 14,1955 (p.20,under
fyucce Gueen® (Yucea detsls)®tiine®) Annex Tunnel Ho.6 was driven £00
fect in V"diorite porphyry"(quartz monzonite norphyry) Yeith low
copper values®, Thisz adit should de entered 1f possible and the cop-
per-besring pér@hyry sxeninad, The porphyry exposure on the south
slope of the ridge should be looked at with wmore care than I had

tize for.



vast Cuimp.=- This possible porphyry COZY ner ared 1s now being

mapped in detall by HMesiTrs. Auet and Haltzahne

4 large body of granitic rock 1lles porth of 2 belt of Archean
netasediments (sce map). The metasediments have been intimately in-
veded by granite and diorite,probably &1so of Archean age (Vode
¥iller,1246, p.%@g).millar points out tnat neay Halloran Spri
apd for several miles west of it the metasediments are nearly cbli-
tevrated bY dicrite and granite, wnich he believes to be Archesan.

He points outb that the state 19%58 geologlc =ap (from which my map RXE

'../.j

roa &S 8n early Tertlary granitic intrugicn

1e

was mode) shows this

(as T shov it). This

e

aiat showld be xept in wind by the men in
tre fleld,for copper deposits would presumably pe asscclated only
with late Cretaceous intrusions.

¥iller states thet the Archesn igneous complex near Hzlloran
‘gpring is cut sharply by splitic granite dikes thaet 2&¥ be late
Besozcic,end addg that there Bay he iarger podies of guartz non Ll
nite northeast or east of Halloran Soring. Syech 2 body 1s prcbably
the large granitic mass now belng mapped at Sast Canmpe.

The Archest compleX souﬁh of this gran ric intrusive resists
orosion bet r than the gruonite, and stands up &8 8 £airly high
cast-west ridge. High up on this ridge iz the Yuceca Grove talc
mine of ?cmona 71le Co. The comhlex here conslsts of limestone,
mica schist and gquartzile. The «nio deposits confsrﬁ to the meta=
sediments, ai oing steeply chuhﬂCSE. ~‘

The south contact of the Cretacecu 18(?) ﬁraWite has oaen\the
site cf turguolse aining ,suqrted in.prahistari tiwcs byn?uéblo

Indiansg frou Arizona ond Hew ﬁexica,and.reﬁumed 1Q39~19003by
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Americans. ¥hile many opencuts and small adits,presumably driven
in search of turquoise,lle in the grenitic umass north of the
Archean complex,most of the turquoise seems to have come from
the complex not far south of the granite.

The granitic intrusive contrasts strongly with the fresh and
barren-locking Tettonia Peak and New York Mountalns intrusives. Sof-
tened by slteration the East Camp intrusivef weathers to subdued
hillocks,except where protected by & flow of Pleistoceﬁé basalt’on
the west (see map). The granite is extensively bleached &nd iron-
stained in varioua»tints,from}yellowish,ochery to brown and red-
dish brown. It is in meny places intensely jointed,slthough the
degree of jointing seems Lo vary considerably,

Caste representing former sulphides are not lacking,but they ere
far from universally distributed. Fhile some &re cublc,free from

. indigenous limonite snd represent former- pyrite,many are irregular
in outline and contain dark brown indifenous limonite,suggestive of
chalcocite or chalcopyrite. .

Llteraticn 1s strong,obliterating most of the primary rock mi-
nersls in the hand speclmen,except the guariz phenocrysts. It 1s
mostly of the argillic type,foraing various elay ainerzls,including
probably alunite. Little sericite was seen,but sericite is often RXRZiIm
difficult to distinguish in the hand speclmen.

Scuth of the main graniticintrusive,andgwathin the Archean
complex,is a well-mineralized arez where granitic material is
intensely mixed in with metasediments,which include mica schist
and quartzite. The igneous rccks arelprcbably Precambriszn in age;
put the metallization is very likely zssociated with the Cretaceous
(?) grenite just north of the areaz., The mineralized area shows
sericite and rather abundant casts fillled with dark brovn indigenous

- 10 -
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1imonite. Siliceous septa in these casts suggest to me former

chalcocite.

Comnarison of East Camp Prospect with Known Porphyry Copper

Deposits.- Salient features of the East Camp prospect,so far as

I could see them during my short inspection are: (1) locally iﬁ-
tense but variable jointing;(£) dominantly agillic slteration;

(3) extensive but variszble limonitic staining;(4) presence of ex-
sulphide casts,many with indigenous brown limonite;(3) all samples
taken by Rust show at least a few tenths of a percent of copper,
some giving as much as 1%;(8) presence of some chrysccolla and
sbundant turquoise; (7) the mineralized granitic area 1s only &
portion of a much larger intrusive mass,and minerélization Wspills
over® intc the adjacent Archéan compleX. | v

1. Intense Jjolnting cr'"crackling" is typical of all porphyry
copper éepas;ts.

g, ¥hile sericltic alteration is asscciated with ore deposition
in many porphyry coppers,the relationship is by no meansg universal,
Thus at Canta Rit&,New Mexico and Silver Bell,Arizona,the argll-
lic stage of alteration is the most closely comnected with the cop-
per deposition (P.F.Kerr,1951,p.470.) The same holds for Castle
Dome, Arizona (N.P.Peterson et alil,1946,p.820-Abstract).

3. Iron-staining is characteristic of the leached capping over
gll porphyry coppers.The following dota &ére Irom Locke,18926,p.1148
Limonites over pgritic aress very low 1ln copper are commonly

bright red or brick red,or yellowish brown. Since limonite from
highly pyritic deposits migrates far and fast,capping over such de.

posits 15 usually intensely colored.

- 1L
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Highly colored red outcrops &y overlie pyritic material containing
as much as 1% copper (North Hill. %iami,ﬁrizona) but with higher grade
chalcoclite ore podies the capping 1is much peler,with limonite mein-
ly as 1nconspicuous,maroon—colored specks and veinlets,

The East Camp outcrop is not, in general, highly colored.lt is
in places yellowish brown,suggesting considerable pyrite below.But
with enough tcnnage,l% copper content night make ore,so that &n
outcropiindidative mainly of pyrite mlght be worth drillinz.

fe

(2]

x-sulphide casts,many filled with indigercus dark brown
1inonite,are falrly cormon,although less commdin than I should
wishe

5, Capplng over wany porphyry coppers averasges less than 0.1%
copper,so that higher copper in the Bast Camp cxposure is not dig=
couraging.

£
-

8. Turgucise ¢ rare but perfectly leglitimate oxidation pro-
duct of copper deposits. 4t Tyrone, New Hexico, turquolse occurs in
the Precambrisn granitlc complex jusi north of the guartz monzonite
whieh contains the porphyry conper deposits. Peige (1312) believes
the turgueise to nave formed ag & proeduct of normel weathnering of
covper-besring rock, it Tyrone,as &t fast Camp,turquoise gives out
going down a short distsnce below the present surface.Both districtd
have beeh subjected to erasicnﬁfgr iﬁmensely‘long pericds,

7. 4%t Binghen the Utah Coprer ¢re body 1s roughly coextensive
with the Utah Copper stock, akout 1 mile in dismeter. The same
hol&s for Saznta Rita,where the stock 15 even swaller. 3ut at Ajo
the Cormelie guartz monzénite 1s &t ilesst 6 miles long and &
wiles wide,buit the ore body at 1+s southeast end is only &G00 feet

by 000 feet in area. At Hiani porphyry copper deposits are associated

w.1E - o
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with the extreme northern lobe of the Schultze granite porphyry
an irregulsr muss 6 miles by 8 miles in maximum dimensions;
but most of the ore 1s in the adjoining Archesn schist,

At Ray 90% of the disseminated ore is in the schist,and
less than 10% in the Ray gquartz monzonite porphyry stock.

There is nothing opposed,therefcre, to a pessible porphyry
copper at East Camp,insofer §S'the rock formations and thelr dis
trivution are concerned., Such a deposit mey lle at the south
end of the graaitic intrusive,it mey #splll over” into the Ar-
chean complex,or it mgy lie meinly in the latfer.

There is nothing wreng,sither,wlith the Intrusive being (pro-
'bably) grenite instead of wmonzonite,with which =o many porphyry

copgers are assoclated. At Mlemi,the igneous rock related to ore

%

gposition 1s grenite porphyryjand while 2zt Castle Dome,in the
same region,much ore cceurs in quartz monzonite,ore deposition

s related.in time,snd largely in space; to granite porphyry.

fors

Suezestions for Detsll E£tudy of East Czan Prosrect.- I be-

lieve this area well worth the detsll study no¥ heing ziven 1it,

(The same may apply to Hlddle baﬁg and West Camp,where uurquoise,'

2lsc occurs).

Geology is presently dbeing maupped without & toncgrapuic buse.

™rils should be sunplied,probebly by aerial mapping,vhich at small |

addliticnal expense aight take in the Middle and West Camps as

well, Pull color aepial photos might be of aid in reveaxing alterss.

ntlion zones.
The following features should be mapped:

- 1& -
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1. Major rock formations,major structures.

2. Degree and trends of jointing;rela{ion to major faults,if
any.

3., Hydrothermal alteration,,by types. Much has been done late-
ly on genetic relations betﬁéen varicus types of hydrcthermai &l~-
teraticn and metallization. Last Camp alteration minerals should
be idéntified. Fér the clay minerals,this is best done by differ-
ential thermal ahalysis'apd/or X-ray diffraction.

For an examplengf,this&type of mapping see Kerr,1950 {(Santa Ri-
ta),Type of'a;ﬁgratién may be shown by varicus colors,e.ge yellow
for kaolinite,pink for'alunite etc. Dots or stippling is used,intensl-
ty of altera%ion shown by intensify. of the dot pattern.

4. Limonite and connér minér.l°~ lstribution and intensity of
limonite peaint and zeneral staining should be shown by soume conven-
tiod,and the same done fcr ex-sulphide casts,with or without indigen=-
cus limeonite.

" The best man living on the interp“etation of iecached outcrops is
Roland Blanchard,15Z South Hermosa Ave.,Sierra madre,calif. He is in
delicate health and amight not stand a fiel@ trip,but probably would
be glad to inspect and report on a suite of specimens.

5. The company geochemical unlt should be called in to make a survey.
incsmuch &s the East Camp terrain ssems ideal for this method, Ralph
Holmer of thﬁs organization has Just sent me his prograzm for the
ueonhysmcs Subdivision, Alhh,seasions at the coming Annual Heeting.

A paper by G.L.Sawyer,the abstract of which is given,describes a
new rubeanic acid spot test for detection of trace amounts of cop-

per in leached outcrops.The method is very fast and the fieléd kit
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contained 1in & box mea uring 8r x4% x 4%,
It is hoped t%at such & combined attack as that outlined above
may furnish a o Pvergence o; ev1aence answering the questions
(1) should tnc East. Camp pr t be drilled at all;(2) if so, where!
Ideally,it might be powsible to dolimit one or more areas which
show maximum. jointin& most intense hydrothermal alteration of & type
probably related to metallizatlon,greatest concentration of ex-sul-
phide casts‘and.indigenecus limonite,in casts and veinlets,snd high-
est concentration of copper éhown by geochemical exploration. Such
an area would naturally merit drilling.

If driliing is decided on, I suggest that use of 2 rotary rig,
drilling dry with air under pressure,dust being recovered by a
cyclone dust collecter,be considered, One such rig is the Hayhew
500 made‘in Dallas. The method is extremely fast and may be uced
down to water level;it is ideal for preliminary, wildeat holes.

CORRELATION STUDY OF PORPHYRY COPPER Dﬁ?GSITS

A eritical correlation study of known porphyry copper @eposits
would be extremely valuable in & systematic exploration campaign
such as.that now being conducted by Bear Cresk Mining Co. in the
southwest.l have made & start along these lines,cnie result being
the discovery of the importance of argillic alteration mentioned abot
The study however should be much more thorough however and should
include,not only analysls of the literature but fileld trips to known
deposits,study of leached cappings and ore in the fileld,and by la-
boratopry work on specimens.

Berkeley,California ngstb
February 16, 1356 ' Egward Wisser
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