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Mr. J.A.Carpenter
University of Hdevada
Reno, Nevada

Dear Mr, Carpenter'

Enclosed herewith is a draft of the paper on the Goodsprings Nistrict.
As is noted on page 6, the section on the Anchor mine was cut from the paper

. as finally presented.

I enjoyed discussing the Goodsprings problems with vou during vour visit,
and if it will be possible for you to get down this way later on we could
discuss some of the other aspects of the iocal geology,and T know that T
would profit by getting your opinion of some of our ideas,

Tf at any time I can he of service, let me know.

v 'L"] CF‘I‘F‘J.V

/(ﬂ)w‘f‘imx KP&«: &w ‘«w kl .
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Imrortant discoveries of mﬁhwgradb gine and 1m&w-m
oritionl and essential war matorialseehave bteen made by Pureau of Wines
engineors through test drilling at the Yellow Pine mine property in the
Gmdum'!.nm ﬁatﬂw of Clark County in southeastern m’qvada. it way

-f‘mumﬂ‘ﬁ by Georetary of the Interior Marold L. Iekee.

One block of ore is estimated to conta:ln 86,000 tons of highe
grode gine ore and individual samples from some of the numerous teste
h&lm drilled in the arem have assayed as high as 46 wmen‘& singe and

W mmnﬁ lead, epsording to information submltted o sewra‘@w x«m

| by Pr. R, R, Sayers, Direotor of the Bureeu of iines, One of the sam=
:plw showed two porcent oa;pp@r in sddition ¢o the other metals,

"Preliminery diamond drilling end sampling indicetes favore

- eble prospeots fér developing new and important ore bodies combaining

#ino and lead to asalst the Tetion in alleviating a oriticel situation
with rbgm to zine, " Dr, Sayers in formed the Seoretary,

One of the more recent undertakings in the Dureau's oxtensive
war minerals exploratory program, the Goodsprings jwroject was started in
Septenber, 15942«=loss than four months agoseand the resulte have been

gratifying in view of the faot that the englneers have been working sueh

s short $ims, Dr, Sayers seid,

"Unfortunately, funds allotted for this partieular project huve
bm exhausted and no further funds are evalleble for tmnmfar within the
Bureau c)f Mines," the Direstor edvised Secretary Iokes. "Thersfore, it

was nesessary to stop work on this project the mecond week in Jamsry,®




i
ki

e R TS

Determination of the apprm:imta tonnage end greade of all the

: mw lesd and zine ores in the distriot will depend upon edditional

dﬂllmg and analyses of sumplea, the Director explalned inm p@iming
out the desirability of completing the investirstion of what may turn oub
to bo & mejor mineral discovery,

‘ in deseribing the exploratory work in the Goodaprings diﬂﬁzriwg
Muh is southwest of lae %gaa and noar the Neveda=Californis state 1ina,

- Bureau engineers reported that the ore dlseoveries were adjscent to old

workinge which were thought near depletion, as well as in entirely new arcaes,
~ Werling fer wnderground in the Yellow Fine mine, the Bureau's erews

drilled 8 hole upward from the 800=-foot lovel and out inte ore essoying 17,8 )
perecnt lsad end 10.4 mroent zine, 4 similer hole from the 900=foot lmnal
WRE in ore for p distance of 26 feot end it averared 24,1 rercent gine end
1147 percent lead, Other drill holes on the S00wf st lwea; revonled a
probeble sontimation of one of the larger deposits of ope,

| Dlesnond drilling on the surface neer the Yellow Fine workings revealed
8 body of ore more than 1,000 feot long, fyom 25 to 6O foet wide, md range
ing in thiskness from 2 4o 2¢ feet, the enpincers reported, "This ds the
h!mly thet is estimated to oontuin 35,000 tone of ore ssgaying 22.2 peroent v
simos Ceologioal conditioms indicate that its lenpbh mty extend more thawm
half & mile, Fowover, additional drilling wlll be necessary to prove the
ocontinuity of the deposit,

Sumnayrizing the Goodaprings exploretory work to dete, Direotor Sayers
sald that fsgeays of samples from the explored gones a&wmgmd 21,28 percent
zine and 9,55 ﬁammn‘i‘: load, whlle individual samples ran es high as 48 pere
sent gine and 37 percent lead,

"Production in the Cwodaprinm ares could be ctimla‘m& by exploretery
Wﬁz on other properties in this vieinlty," fr, Seyors steted, Some of the
pwpar‘bim whioh show promise are Potosl, ¥ilford ud, 1, X11ford Yo, 2y Sulw

tan, Root NMill, Vhele, Argentine, Carbonate King Zine ¥ine, Anchor and Hoosler,
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QENING AND GEOLOGY OF THE GOODSFRINGS DISTRICT WJT%L%WQ/QZ

The mines ofthe Goodsptngs district are scattersd over ap area 18 miles long

end 7 miles wide, 25 miles southwest of Las Vegas in the Spring Mountains.

: Tha north@rn and higher extension forms the prominent renge west of Las Vegas.

A‘faw mineu, such 88 the Yellow ¥ine in the center of the district, are
readlly accessible by road, but many sre locete on cliffy slopes hi gh

in the moun%ains and must be reached by tortuous treils and the ore lowered to

the b&ae of the mountains by aerdal tram&.

Nining beg&n 1n the district in 1856 but the production remsined small until
the tura oftha century. It reached it's peak during the decusde from 1910 to
74
1820, About one fourth of the, mines have accounted for 95% of the production,.

In the past two years only 14 of the mineg have oyperated and most of the

- production he come from 6 mines, namely the Anchor, Argentens, Green'Mbnster,

" Root, Sultan, and Yellow Pine. The gross yleld of the district from the 908

to the present is in excess of $10,000,000, half of which is to becredited to

the Yellow Pine mine.

The ore deposits of thedistrict imelude those which have been exploited

: for gold, silver, copper, cobalt, molybdewum, vanadium, platinum, palladium,

‘l-ad, and zine. fhe quantity and value of the lead-zinc ores for excesds

those of the other metals. During 19473 and the first half of 1944, about
An ave. of a boudr 4.0 3/@:,.},(6 Lon, te digtviet
20,000 tons of ore cnntaining 28% zinc and 2:5% lead were solé-to-theMotats

HoearynnQmﬂpunym#xaokpits:aﬁuieanywaeuenmmiles-eagbudLuGooéeprﬁngﬁ.
In the lead-zinc mines very little timber 1s\renuired. Some of the

larger stopes have been mines by benching from the tép of the stopes; some

";[by uaing square seta puroly &8 a means of extracting the ore and not as

~p¢3]supperts for ‘the backs. Generally the square sets were removed after extractiqn

of the ore and used over again., In the Potosi wine rock walls and fill were

used in the bhttoms of the stopes as an aid in extracting the ore from the backs.
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78 : few atopea were tiﬁbered to 8upport the country » k. These stopea
if are 1n areas where th%shﬁges were in contact with porphyry which weathers
wapidly and sluffs off} locaily timber has been required where the stopes

oo are againat the Bird Spring sandstone which tends to slab off., Generally

\Fapeoking, dﬁapita the 1ntenaity of faulting and the general broken naturo of
‘the'graund, the country rock Btanda indefinitely with no timber.

* The zine- lead ratio of the ores is variable. A few lead mines contain little

or no zinc and a few zinc mines 1little or no lead, but considering the distritdt

as arwholp, the minc-lead ratio averages between ¥ £nd 4 to 1.

‘Qho minaralogy ia generalxy quite sluple. The zinc eu*phida in ail but

| 8 fev deposits 13 almost completely oxldized to the »1licnte balamin@, and

W o the carbonatea hydrozinoite and amithsonite. Galena, the lead sulphide,
g is quito common but is locally oxidized to the sulphate anglesite, and to the P
. Lﬂﬁﬂﬁ

arbnnnto Geruaaito._

The atratified rocks axposed in the area attain a thickness of 15,000

} feet and range in age from Cambrian to fecent., All g7 stems of the Paleozioc

; are represented 1n'the'8,500 feet of bds exposed, Of the Paleozoics, limestone

3and a lonite make up more than 7,000 feet. All of the lead-zinc depoaits are
5445 beds oldor than the Permian and the vast majority Lae within a - 500
Py foatlzwne of Misaissippian stnata.

4  The Mesozdic section attains a thickness of over 4,000 feet and is,made

% up dérgely of aamdatbﬁe, shale, and conglomerate, with some limestone at the

}g | base. The prominent red and tan sandstone cliffs southwest of Las Vegas
belong to thia system.

4 The Tertiary is reprasented by tuffs and lava flows.
LR Althmagh o
R Aio the caaual obaervor the atruoture appears simple, the region ruvoals an

u.using racord of folding, thrust faulting, and normal faultiug. At sone

time between the late Jurassic and middle Tertiary, the bde were folded to
different degrees depending on the massiveness of the bedding. Toward the

p




}ond ot tha opoch of %ﬁvna% folding thrust faults began to fora. The Goodaprihks i
V'nrea dinplaya é mnjor and meny wminor thruata, which generally dip west, Near

the end of the epoch of thrusting, msills and dikes of granite porphyry were

1ntrtded. Aftar the thrasting a few normal faults developed whiQh were

glater minaraiiuod. Theso raulta ware followed by other normal‘fanlta which

a£a<y¢unger th&p the ore deposita but older than the middla'EGrtiary laves,

The ore deposite sre ;;gggggngwggﬁéﬁgggggyg which generall Ly pnra‘lnl the

5 R IRADID,

bedding. Some are tabular but meny are irregular in outline. Xost occur

“wher 't(aaturaa have broken tho more massive beds. Thrust faulta parallel

or‘nquy paraxlol to the bedding locally brecciated the rock. Sulphide

i . solutlona rlsing on the high angie faults encountered the breccia zones,
sppdd out in them and rayl&oed the breccia and to u certain extent the

4 unbroksn wall rock. uatar thase depoaita were oxidized with little migration
21;51? takinx“;lacg durl ng or after oxidation as is svidenced by the uau@iWAAcuronco  wHJﬂj‘
;‘”.:'7 of sulphide relﬂcts?ogggzigy golena, :
i . Small bodias ofwg;ggozincite have been found delow some

whitE
rt of the zino during oxidation. These bodiea of 4 hydrosincite,

8
*‘:’~

hev«var, ara
v ' The mi/-

& and blocké;)£ dolomite. Locally, as at the Argentena mine, barite is n

relatively wmall and few in numbor.

‘ommon lmpurities in the ore ere limonite qnd unreplaced ribs,

i common ganjpue mincral.

datn o ’h&nd and will probahly not be known until exploration extend%ﬁ

‘%7f§ter deptha than hus been attained in any of the mined. The present
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!Gé»tn uiﬁd:zﬁhioh”dhve operated in recent years the Yellow Pinégf
Anchor, and Argentena, have ben gelected for brief discuseion.
The Yellow Pimm is the largest and deepest mine in the district with

0
ko0 Mot onti s e MR

ogt,of workings on. 12 levels reaching o depth of 600 feet.

Pl 4 .Mov Pine haa producmd 50 000 tons of 2inc and 30,000 tona of
lead, Most of the production was during the R0,recars from 1908 to 1928.
The mine workings explore three memb.rs of the Missippian Monte Cristo

limeatone. Tha oldest, the Bullion mambpr, is here & massive gray dolomite.

‘raand dalcmito in units a few inches thick soparat@d by thin' ‘seams of black

shele. ‘Above the Arrowhead is the Yellow Pine momber, here consisting of

sbout 100 feet of thimkbedded limcastome and deolomite. Although the ove

R S e B S R

“J,;ggpoagtsgofythe wine lie in these throe mombers, the Yellow Pine member has

e ; . ‘ u

:  been by far the most productive horizon. The Yellow Pime ia -conformably
overl&in by the Bird Spring formationwhich here hus #) feat of sandstone
st it's base, Jhe sedimentary rocks are cut by dikes and silils of granite

3

porphyry The largest porphyry body is & sill with its base along the

:f,top of tho basal Bird Jpring gandstone.
In ,ganaml the Yellow Pim mine reflects the general structure of the
Goodaprings district on a small scale. The sediments strike northest and dip

northweat at an average of 40°., They are broken by thruste which likewise

@ dip weast but ate flatter than the bedding. Displacement on individual

i

% thrusts is small and amounts to only a Few ccfore of feet, !
%‘ Brecclation along the trruste veries in amsunt fron plece to plee. Loos1lly

¥ “'fthe shearing may be distributed through & szone 20 feet thiak and alswwhere the

Although the evidence iu inconclugive, the larger massee of brorcia a pear

to be at places where bedding shears and st eper thrusts branch from the maln

nhaara cut oleanly tnrough tha rock with little or no brncoia being preaentu,:.‘n{
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‘agregata of c&lamine cryataxs intergrovm vith smell hydrorincite ¢

B

wThe thruats are displaced by two systems of moderately to steeply dipping by

faults along which the movement is believed to have been mostly horlzontal.

The older of these two systems includes faulis trending between nortlwest

:‘and weat«ngrthueat; ‘the younger, or Alice system, includes &rcuute faults which

”g_rend north, The dispiecement ig usually but & fe feet although

y,

faults with displucements of as wuch as 250 fect are precent.  Soth gets

sre believed to be premineral as ipdic:ted by the cccurrence of gulena

in fissur 38 which can be a‘*lpncﬁ to one or the other of Lhe tvo «v"temw.

a'is noat common along faults of the Alice system. As n conseguence

'5of an aarly atag@ of thrusting und two ateges of high angle faulting, 'the

ground is generally briken throughout.

The Yellow Pimm ore bodies are typically tubular with the wongest dimension

,Hparalleling“the strike of the bedding.

“aat recorda indicate that the 2inc content of the crude ares hus veried from

£ to 457, No coubt the primary ore bddics wers predowinantly sphalerite and
galena, Subsequent to it depusitlon the ore ke been oxildined tu some

unknown depth below the deepest workings in the mine.

‘I;Jnd in‘ b the ore nov showing in the mine, the typicel ore is a friable
St « ’ 13
Cy»'l

¢ 1S mas e rlnL hydrezinedbe,

(e} .
and coated with limonitic material, Betwoen thericher stringers of ore
barren ribs of dolomite vhich may be eg much to 10 Zeet thieck hut which
in the richer sones average loos than one foot anye comprise less than 207

of the material extracted,
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are believed to be premineral as ipdicoted by the occurrence of galena

in fissures which can be a"fipncd to one or the other of the

two ﬂthama.

t

_noat conmon along faults of the Alice system. As n consequence

,bfw&h:aarly ataga of thrusting and two ateges of high angle faulting, 'the

ground i8 generally briken throughout,

The Yollow Pimm ore bodies are typically ts hULQP with the Llongect dimension

fpuralleling tha 8trike of the bedding.

F&at recorda indicate thnt the zinc centent of the
E o 45

crude ares hus varied from
No aoubt the primury ore bddics were predowinantly sphelerite and

galena, Subseauent to ite depesitlon the ore hog been oxidized to some
usknown cdepth below the deepost workings in the wipe.

wkaudging hy the ore nov showlng in the mine, the typlesl ore is a friable

'Fagregate of c&lnnine cryatals intergrovn vith small hymrozincite ¢

¢ 1S mas e rln& hydwozimeibe
©

Between thericher atringere of ore

rystals
and coated with limonitic materLal

barren ribs of dclomite which may be e muchk e 10 Test thick hut +hich

in the richer zones avercge less then one foot ano comprise legs than 207

of the material extracted,
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¥ The Anchor méne, 5 miles south of Goodsprings, is high in a rugged canyon in

the Spring Mountains. The are 13 tranaferred from the mine to the base of the
mountain by a 2,000 foot aerial tram. A 200 foot inclined shaft leads to the
% prinecipal levels of the mine. .

Since 1908 the production has been over 4,000 tons of zine and Z,000 tons
of lead. Some of the ore mined during the last war contained as high as 407 zine
but during the pat few years the ore shipped 20% zinc and a few percent lead.
During the past two years the Anchor has been thelargest producer in the district.

The ove bodies lie in the Anchor member of the Monte Cristo limestonme. This
member upderlics the Bullionmember which is the a:des$ lowest stratigraphic
unit encountered in the Yellow Pine workings. The Anchor member is lavgely
a dolomite in the viecinity of the mine. Lenticular pods of cherg locally make
up from one third to ome half of the beds. A 25 foot cherty unit in the Anchor
with from 3 to 4 feet of very cherty be&s at the top and bottom, is the
key horizon in the mine. All of the ore has been mined from this gemeral
zone and from the immediately overlying beds.

A series of low angle thrusts cut the mine workings., Some thrusts are essen-
tially bedding slips but others are stceper or fiatter than the bedding. Ipere
are gentle flexures in the bedding béth along the strike and down the dip.

‘he thrusts are belleved to huve originated as bedding siips which troke into
thrusts at flexures in the bedding. Drecciation is gemserally greztem iu the
cherty units and is possibly due tc the chert lentils aeting as pegs in the
bedding planes, preventing simple sliyping. :

The top of the hanging vall stope over the main orve body and the lower end
of the main ore body were im lead ore containing little zine. ‘he chief ore
min-oral for the mine as a whole, however, is sawpgeiy= pink hydroszineite.

Pre and post wineral normal faults are present. Most of these strike
roughly para.’ ;1 to the bedding. Those dipying west ave believed to be
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premineral and a few of thesec vere probably feeders. Those dipping east are
post mineral, “‘he largest known Cispiacement on any of these fauits is 20 feet.
dear the lower end of the main ore body, two west dioping faults hove
unsheared galepa along them. The ore in the vicinity of the Te:tcrnmost‘ef
these two faults contained mostly lead but up dip from the ecctern faulf zine

wag the mogt fmportsnt metal mined.

The Avgentena mine is 2.5 milee southwest d@ Goodoprings neer the crest of

the Spring Mounteins, /s at we Anchor, the ore is lowered to the beose of
the mountains by an eerial trem but unlike the ftnchor, the mine can bLe
reached by road,

The sespa:X total production from the Argentena is much lea& than many mines
in the district but in recent Years it hag been one of the leading producers
of lead-zine ores. lost of the develepement work has been done 4n the property
since 1928, Approxiwately 12,000 tons of ore have been éhi,:md,xabcut one
one fourth fefwhich contained 38% combincd lead apd zine and tha remainder
1nclud1ng the recent procuction about 254 combined metals, The ainc-load
retio varius from %,6 to 1 to 7 to 1.

The ore badles at the Argentena 1lie entirely within the Ye;léw Pine
dolomite and are largely concentrated in the upper %0 feet of the’farnation.
In the Argentena area dips of over 10° are not comuon., /

lhe mine workings end surrounding srea are cut hy e stropg éneatonoaing
series of north-pouth trending tear faulte in the hanging wall of the Xeystone
thrust., %het The movement cn these faulta was almost horizontel ' These
faulte are believed to be rreminersl although locally it would aﬁp%gr that
there hos been some post mineral movement ss well., Underground theé& brececisg
zonesshow meny closely spaced shears along meny of thieh the dolonite tu

the
ground to a flour. In contrast to other mines discuased, the breccia uf these

.t \
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strong Qéies rarely containd ore, slthough the minor faulte between the major
bresks afé locally highly aminerslized. In contrast tc the rocks along the
major bre#?s, these minor {ractures are more open and apparently furnished
easier paégage for the ore solutions than the major fault sones.

Thrust&-a;e relatively unimpsrtaﬁt and few in number in the Argentens workings.
The ore tenég to make to a large degree aloﬁg the bedding but aleo makes along
the Ligh angle faulits,

‘he ore is largely_galaa@ne with irregular pods of smithsonite and hyérozinecite.
Locally an earihy vanadate, probably descloizite is abundant.

As at the Yelleow Pine apd Auchor mincs the ore contuins ribe and bvoulders
of dolemite. The ore in some of the workings conteine a considerable amount
of barite. Loeally the barite i3 so abundant that ihé ore can not be profitably

mined bt present band sortine methods.

Since almost all mining in the distriet io done by leasors, apd wuch of
that by local residents with limited capital, little attempt is mede to bicek
out. ore and kmown reserves st any ope time are small., In the miges which T
have seem, there is only a relatively smell amount of high grede ce in sight.
Locally the low gnde rescrves are much larger but de oot add up to any great
tonnage. With few exceptions the ore bodics that have been explored in the
district wers expored by erosion.

Tre ore controls for the Eiatrict a8 2 wlole, rnd even for the mines here
discussed are ag yet theories that rsve not been conclugively proven. The
problem is a di ficult one but ip time, by setting up ﬁhaories baged upor actusl
observation, end bty eunstant reeveluation of these theories ss more and more
deposits are examined, it is hoped that the ore controls omp be worked out =
and ean‘be applled to areas awsy from thc msent workings as well as to ground
adjactent to them.

71
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Considering that ‘he 74 mines ond numerous prospectes are :scattered over
a district containing more then 100 square miles, the job of detelled study
is an ecpermous one. However, when one considere the shallowness of exploration
to date, it is only ressonabe to acsume that there must be meny times the tonnage

of pust production remaining to be found in the ares.



