._,/(m \7\
{0
N
AT REQUEST
of
. ¥R. LEON SHORE
4\.r/— ‘ i
T~ Reno, Nevada.

Aug. 26, 1929,

REPORT

on

THE BRUCITE DEPOSIT

COLONEL HENRY BREC‘KINRIDGE

of

NEW YORK CITY

by

JAY A. CARPENTER, E. M.

of

Reno, Nevada.




C

TABLE OF CORTENTS

Losasion snd BOBABe s nvsvensusunsnunsranssssrssstonosenssnssnnsansens
Vosurrense of the Bruolt@sssesveocsnncrsvsavnsrennrsassnsesvavessonee
5@1%1%‘.&aoﬁhnnnnquanmuwuv:tuoa&atixg«o;ﬂyuuansﬁuﬁcnomuu&oumo
ﬁi&ﬁiﬂ@ta«in&saqaﬁyfwtu»:owavﬁﬁva,onqmﬁwaucn»nnuwuccwmuwuuwn’oacn
E»ﬁﬁﬂ%’.ﬂ Geclogy DonelusioNBusssenssvisvervruennosresssransarerrennd
Tha Purl By of the BrucitOssssssscvsssenvessnnsnsssvnnsscrasonrssocnan
B R S e I, I Y
Chemieal Hethods of DetermliomtioBsscescsssssosorncavessonnsncesconnnn
ChanilGal AnBlyS€Pescisescncrsecnsveorsassecsnsnnnassssracsssnasseinn
Houdly 48 ANGLYSBEscsiorvesusvorsnnrensvansonenessinenrioenanseernrs
Contlunicsi Bened on ANRIYEEB.vvsvncosnrenkasnessssossnrsstscncnssnts
Feononic CousléeratlonBessrensernsvenasorunvosernnncasensoarsennosne
Toe ssrketing of Frodusts o be neds from Bruelite, and Comparison
28 Bruette vith Vaorsalto.cicavroviranassavnoesannnsonson

CORCLUSLUNEE mnd Wl EENDATI I S ennsaveenrnsnsnsnsonsnersnsassossnece

ATDRC KD HRATY TP Hy

Fhotogrophs

Brarton Survey of Claime
Srwpling Yep of Lower Depsely
2ampling Tep of Upper Deposit

Bouph Geolopleel Map

Bl

Bttt

Pi0wll
1le1%
1819
Lo=14
liwldn

ldswlb

Abwibn
1617

17-18

iy




THE BRUCITE DRFGSIY OF He Be SPAIROKR

LUCATLOE snd ROADS

The Brucite Deposit of H, K. Springer i» in the nuarthwess am}rmr of Uye
County, Sevads, snd is 2 niles ensterly a;:m & point six miles north of Kelly'e
¥8ll on the road hetween Kelly's Well sud the 0ld mining cwnp of Downeyville.
{feference ~ U.3,0.5, Topogrsphicel Map of the Tonopad (uadrangle)

1t 13 30 silen 4n o ¥ 50 degs B direction from $ts natursl supply point
on the ratlroad of luning, Yevads., A desert rosd runs northeasterly from laning
over tihe m&m ¥alley Ronge to Kelly'e Well a dletunce of 26 mniles and shence
mortherly to either Proken Hille or Lodtl Valley.

The road makes & stesp secent from luning at 4500 £, ‘h‘nﬂm@ to the
pumpdt of the Uatbs Telley Hdunge st G600 f1, elewvation in 10 miles, snd descends
t0 Fingerpoek Wash in Gabbe fa&l&y of 4500 £%, elevation in 10 miles mors. 7hie
20 miles of rosd is good desert roud over a firm earth or rock. (Xefersnce -
LeBelhsile Hawthorne sdrangle. |

The roed from Pingerrock ¥ash %0 eix miles north of relly's Vell, & 4iste
snee of 18 miles, crosses snd follows up Cebbs ¥slley, It is Wt a falr rond over
wash eid soft earth that will rut desply under steady truck heulings & firm bottom
aen be secured by the use of gravel hesuled from pits close to the rosd., For fllue-
$ration, the valley roed from Brocen fiills to the Linsoln iighway, R0 miles north
wep grovelled about three yesrs ago to speed up and cheapen the sransportistion of
lesd ores from Cuarts Mouniain, nesr Broken Bills, to the railrosd st Fallon, snd
i# en excellent rosd.

The brsnoh rosd to the cemp and lower deposit of Z miles is as yot Wt
8 poor temporary roed following up & drew and sscending 8U0 £%. to the depowlt in
this distcnoa. The totel distumee from iluning u 34 wmiles Wy rosd.

By ;:sxta travel the deposit is sceessiile from feno by travelling the

Rutional Lincoln Highway for 118 miles sastarly, thense 20 miles southerly om




gravelled rosd % Sroken Hills, thmce 20 miles awmurw,wnr roush desert road
to ths depouit, o diwtance of 150 miles, mads esnily 1n 6 hours travel.

UOCUMNENCE LY THY BRUCLTE

The brucite deposit cocure alomg & contact of maesive gremite and a
dolomitic limestone, It cuterops {n san upper guleh and slso in o lower draw 1100
£t. susterly. The larger outorop {n the gulch was discovered snd located first and
is known as the “Uppsr Depoef t*, while ths smalley deposis is known as the “Lowey
bepond t™.

The depos)ts were covered by lode loostioms. '™e minersl claims on the
Upper Deposit are the Glorie and the Sloria Ho. 1 %0 Eoe & inclusive, and on the
Lower Deposit the Gloria Extension and Gloria Extension No. 1 $0 %o. 6 inclusives
The importsnt claims wers au\&esmm early in Decewber 1927, Tour investigation
of Wtle will give ull the dats s %0 locetion olaims, locstion work and assessment
works

4 - 'The elaime are but roughly lodated, unsurveyed snd poorly Bonumen ted,
und unplsatted, In past years the same ground has been locuted snd monumented with
locations dating from over 10 yesrs ago 40 the mors recent (uarss Mountsin boom of
two years ago. In wmy limited time om the ground I found no evidence that sny couw
flieting loostions ware being metively msintained, but a survey of the oleims with
amsuded locations, and & close inwestigusion of possivle conflicte with lode or
plaser claims should be nade before amy sudstantisl ossh peyment is mede.

1 nede o rough Brunton .survey of the clsims to mscertain tle fast that -
tie locations covered the Upper smd Lower Deposite, snd %0 give me the necessary
dute with which to make & rough sketch mep of the cleims, the deposits, ond the
fmportant gmuu end dolomitio limestone contmct,. 4 copy of thie msp is fncore
porated in this report, likewiss large scale maps of fﬁw Upper sand Lower Deposite
%o ebow in detall the Sevelopment work of trenches and shafte, and the points at

whiek mln wers taken,




The development work 0 date on the Upper Deposit consiste qf srenchan
across the mineralised sres on the granite snd limestons contsot, ani e shaft B0
f5. deep susk on the bruoite cuturcp in the guloh. Thess Srenches cover an sres
of spproxismbely 200 ft. wide snd 1200 8. long.

(n the lLower Deposit thers is & shaft 5C £i, deep ond & ssall quarry ous

" in the Brucite close to the poiut of outerop, with tranohes sorcss the deposit,

covering in all sn ares 300 ft, wide snd 400 fi, long.

These trenctes, 3 ft. t0 10 fi. desp sre all bottousd, genersily
through & thin layer of surfmoe soil, im either hydromagnesite or drucite., Thess
tronohes snd the two ohafty mske an Supressive showing of the immense tonuage e~
vailable of these uncam@mon magResius minerels. The ascompenying kodek views con-
oy miu seoe lapression, |

The only shipmsnts made from the property have been meall lots for ex-
perimental purposes. A rosd has bosn graded out to the Lower Deposlt and en open
cut started from which stoady shipments oculd de mede,

Three minerals of magnesium coour in cuantity on the property. They are,
let, =mguesite, the carvonate of megnesivm; 2nd, hydroomgnesite, the mixed onrw
bonate snd hydrste, and, 3rd, bdrusite, ttw hydrate.

Megnesite (MgCUy) i n white minerml of & hardsess of sdout & snd & ’
opimﬁa gravity of 3, snd with a oarbonic oside (Clg} content of B2.4 and & mag-
nesius oxide oontent (Mg0) of 47,6%, or a metsllic magnesiunm content of 26,61,

| It ususlly has the sppearsnce of an unglaved poreelain and dresks with
s distinotive coneholdal fracture.

Tnis minersl cccurs all sleng the mile of granite snd limestone sontnet
on wi» "Srucite Deposit”, ss locss surface boulders from fiet sise to bead sive,
Phe development work to dete on the Upper snd lLower Deposits has not shown any

magnesite bYelow the wmrfece in trenches or shafts. However, & 20 £%, trench on
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the most sout'eesterly claim, Clorie No. B, mnd over 2000 24, ulnng tim contact
Trom the Upper Deposit, disclones & nearly solid exposure of magnesite and hydro-
magnesite, |

Bydrowagnesite (3aCos plus 4 mg(zmm) is & light ehite minersl of 2.2
gravity, 1t is & relatively rave minersl. Dana’s System of Minerslogy glves a few
Gocurrences sud states that et foboken, ¥. J., the "brucite sometimes ami on
Sxposure %o hydromegnesite”, the chemiosl mnalysis is 36,35 eartonie oxide, 43.9%
of maguesiun oxide, wnd 19.8% witer of eryatallisation. |

A% 418 Lower Deposit thers hee been found s xmm smount of besusiful
crystele of hydromagnesite, Wut as & rule 1t ccours over large aress as & soft

‘white enrily material mized with earth right as the surface and amxmzaiw lumps of
‘bracite {n the deeper trenches.

Bruoite (Mg(oH)g) 1s & relatively vare mineral. It hes besn found and
idemsifiod in woverel loomlities sccampanying other ragnesium minerals eof thor in
surpenting or dolomitie limestones, cither as orystsis or massive. It has a hard=
ness of 2.8 &nd o gravity of 2,35 snd varies in color from & grayinsh white to blue
or greeny s few patohes v’ blulsh orystals oseur i this deposl §y Lut the ccourrence
is one M \he massive forme 1% bas & wexy to Pearly lustre, The composition of
bruet te is 695 magnesium oxide snd 315 water, ur & metallic magnesium content of
alede |

It bas not veen previously reported in eusily mined quantity amd pirity
tc ve of commoroinl walue although 1t does oeour in quantity in the Keystone
beposit in Stevens Oounty, ¥mehington, ‘mm it 1» steted that "a rether laorge a-
wount of brusite cocurs along this foult in assccfation with e merrow ignecus dike
that ouls into the magnesite avesa". (ing. & Min. Journal, Nov, 26, 1987, Some
Gsologloal Festures of ¥nshington Maguesise Depowits, )

in snower to & telegrem concemning o reported ccourvence of ¢-umereial

brucl te near Logen, Uteh, Mr. Wm. Peterscon wires me thet 1t oocure in ssall une

- & -




sommercial quantislos as thin lentiouler uasses on o quartsite and dolomite contaot.

U this Springsr Drucite Deposit under consideration, the brusite sotually
outorops in place over « limited area in o oteep guloh at the Upper Deposit for a |
total distence of valy shout 5UO fest $n length snd abous 26 fees wide. It oute \
©rops over an equal sres as scettsred boulders. 2ush a boulder ow the Lowsr De- ’
posit lesd to the discovery sad development of this Lower Deposit alfter thet of the \
Upper Depostt.

The vuteropping brusite 1s of the massive variety but 14 has & white sur~
face coating of hydromsgnesite snd was peassed over for Foare s» & white limestone,
Trenches out fn the hydrossgnesite in tie vieinigy of she outeropplng dracite dige
¢losed trueite direcily under tls hydromegnestte, tius grestly sxtending the known
arss of brucltes Two fifty foot shafls sunk &t cutorops of brucite disclosed
bruoite far the full dapth, leaving unsolved the cuestiion e» to ‘mt dopih 1% may
eontinue to.

The lerge ionrags of bHruolte Mrﬁﬂy dleclosed at Both the Upper and Low-
or Deposite precticelly on the swfate pesdy for open out mimlng e suffictent ln-

centive to slve careful soneiderstion to ite possible cooronic use as » svurce of

magnesiom oxide or metellic magnesium, pertioulsrly becsuse 1ts magnesium oxide
and nagneeium content 1e 1.46 sines tiet of magnesite, the usual ore of megmesium,
making 1% sn exoepiionally rish mugunesium ore. '

The brucite deposis ocours slong sn irrsguler granite and dclosisic limew
stone oountast as slwwn on the sscompmnaying geologlonl map. This contest in the
vieinity of the Upper and Lower Deposite of bmc;u is roughly in the form of a
horseshos with the deposits as the oides of the shoo, and the grenite in ihs osnteyr
and the limsatons cutelide the shos., om the toe uf the shos, [lost sasmesite oo«

curs but 1§ the bruolte cocurs bere alec 1t is coversd deeply by granite Youlders

and ﬂﬁhw
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The contes’s south of the Upper Depesit owings abruptly frowm s northerly
and southarly course %0 gmsterly and westerly, sud st about 600 Pt swings back
&gein to » norsherly-southierly courss, Along thie centant olesr to the Mg guieh
on Gleria Eos 5, there 1s float magnesite, sad alsc hydromsgnesite st the segsbrush
mjlm |

ieross the gmloh ono oan see thies ssme contet. Ur. Springer states thet
w hes followed 4% for miles dut found no sign of megneatus minersls. Viewin: this
contedt aorose the guloh I guined the impreseion that the bedding of the limestone
has & sortherly-southerly otrike with o 45 deg. 41p to thw west spd thet the contact
Las slwo & dip %0 the vest bubt steeper, ol ving an overhens effact $0 the granite.

The limestone in tle viceinity of the bruette Geposits Las deen gaite highe
1y sineralised. There i3 & faly showlng of lesd and 2in0 ores to the sast of the
Upper Deposit that is being developod. Yewther still %o tho east 1s an ocourrencs
of ncheslits tungsien ore, onoe lessed Yy Ur. Springer, and mow being developed by
e strong tungsten producing oompeny.

Just went of the lower leposit on the Oloris Extension Noe 2 & showing
of iron oxide on shle granite liswstone contest was once loonted and worked on be-
eause, &8 Mr. Sprioger ststes, it carries low gold end silver values. The old camp
of Dowmyville, ¥ miles nm’ia@ wee &0 esrly day produger by suslting of lesad and
#ilver. ores. /

I tmye referred to the contact o one of granite snd dolomitic limestone.
Limsatone 1ike oalolte is calelum csrbonstes Dolomite is s distinet sinersl, of &
cosbinasion of ¢nlolum snd megresium cartonstes in the proporiion of B4.50 end
4B, 51 vespentively. lsny limestone beds contein some dolomite, glving & magnesium
eoutent. 1 Sook semples of ¢t limestone olose to the bruclts on Yoth thse Upper
snd iower Deposits snd the analyeses to gy eurprise showsd this conteot maserisl %o
hﬁn & soewint higher magnesiom content then dolumite, amd it at least MM be
termed dolomite rether than dolomitio limestons or limestone. 1 regret Shet I
414 not take o wider range of simples {n the edjecent scecalled limestone o as=

w o




cortaln 1f 1% Lo not perhsps & dolomite for some distencs buck from the contaot st
lsuet, Possibly the samples I Sook might on petrographic slides show £t %o be
limestone fmprogoated with magnesits, due to is closeness to the contuot,

itmoptone wsudJjeeted ¢o iigh heat and pressure from contsot with intmﬁim
fanevus rocks is marbleived, “he limestons in the vioinity of the Brucits Depoeis
iz close % & marble in texture. One of the old cemps m this vioinity wes known
us Yarble,

Dre J. O« Jones, goclogist, who inspected the Brusite Popopit with me in
Juge of this yesy, and whe hes mude e petrograpiic etudy of the rosk snd minersl
specimens 1 took om bads cxmminstion, status that Judging from his limited work eo
far, the granite is intrusive in the dolomitic limestone, cauelng its marviication,
and the leas, pressure and mofsture coussd an intonse alterstion of the dolomite,
waﬂsﬁwim the drugite. In other words, it would be gevloglonily termed o contess
metemorphic depuaiv. This theory would give hope of the druoite extending to depth
along the contaot,

If thio be the method of ortgin I would explain the absense of lime
(oalofum oxide] in the bruoite by the theory that the heat of the intrusive granite
drove off the curbonic acid ges from the dolomisse limestone leaving the oxides,
The cslelun oxide !wmg & mush mors soluble base wee carried swey in selotion at
the time of or svon after the granistie intrasion. .

The hydromagnesite and brusite, Judging from narrow outs, spparently bave
» snarply defined contagt with the granite, while the contect with the limestons
&ppesrs frregulor. This limestons contect iz importent from o dflustiom piundpoing
and should be investigated Yy exposing tuls contmst in solld formation et seversl
puinte, .

¥hile the granite does not appenr to finger ocut into the brucite, ih«w
ia & groenish devk fine-greined fgneous rook thet outs through bokh the brucite emt

limestons in cconsionsl dikes. 'mnu diker are narrow, ar & rule, from 1 foot to

- 7 -




8 fest wide, I notved & flat dip on two of thees end one followsd the bedding
planes in the limestone,

I nlso nosiced In the nydromsygnesite in the out on Glorim ¥o, 2 n dike
of light feldspatble rook such B8 1 notieed frequently in the grenite.

Dre Jopex terma the Jight colored dikes splitic dikes ard the devk eolopw
od dikes lmwrwbﬁiu diken, Hy reforsnoe text, Pirsson on liooks snd Rook Yineruls,
states thet “such dlkes are oommonly fuand sssoointed with lerger fnt-ugive nw:k:t
of granite, syenite snd diorits, where thess bave become exposed By ¢issective
erosion. They are in origin subsecuent 0 the main sass whioh they mscompeny snd
are found sulting it and ths surrounding rosks, not only im the form of dikes bul
slec in intrusive sheets. These two rooks are terssd complemsntery becsuss tsken
together thay represeat the composition of the waln masses iLhay scoompoany?

Thm above statement confirmsm the hypothesie that the granite ie intrusive
in the lmestone and clssses the dikee as o part of the grenitiv intrusion and not
of seprrate origin.

in the Lower Deposit abaut threse of thoese bleok dikes vesur risht in wbe
rusite in Yhe upper part of the énmaﬂ and would have %0 be mined with the bGruecite
¢l thet pertionlar seotion, Dus %o the dlstinotive black color this materizl oould
be sorted ocut to waste by the powsr shovel snd Yy a ploxing veld, These dikes pro-
bably mv:a s fint dip end might play out et mum dspth, of cvurse Lf this is so,
others mighs come in,

The Upper Depoeit is relstively fres from %hose dires. oo promivent one
follows the outerop of uoite in the guleh, mnd ancther cocurs neer the top of
South #ill. & nerrow one lies close %o the sheft snd showe up vesr the wﬁm of
the ehaft, |

A8 & whole these dikes oan be considersd as an interesting gevlogicsl
feature but of small sonsideration in the prodlem of mining the bruclte.

Yne avidense of the westhering uf the Brusite ¢o hydromsgnesite seens

cenclusive., This is & loss of water content and sn absorpticn of varbonic spid

- B -




wihileh would e metursl to sapact on the desert. The wonthering of hydromagnesite

to magnenite would be Just o contimuation of thin progess ond the sonttersd magneeite

cxxt'tm surface only 'wymu to gonfirm this iypothesie,

The brusite tends to weathar in rmmd‘hm}.aam wit}h 8 hydromegnesite
cwting. Jome of the magnesite boulders have u recessed curved surfsce as though |
once & shell over another mmterisl. This svidence scams to confimm the fdes o7 Lhe
alteration o Yrusite to hydromsgnesite ond thomce to nagmesite, These geologlenl
theories, whathor rig or wrong, sre of gmmvimrmmn in pixing up, firet, whoe
Sher the bruoite will continue upon development st depth or wrethor 1% will be &
stallow depeelt, and, second, whether 1% will suntinue ss Brucite or turn indo
bydrompgneel te aod mugmeel $¢ Lnstond of “rucite with immmlw; Aeptie

Patrogrophie slldes, Tre Jones stetes, show minute veilnlete of hydrow
megmesite in whad appsmrs $0 the naked eye to Be purs brueiis, 7The seme meterisl
wion trested with sold for snnlysis fiszor with the escape of onrdonis acld to sueh
e surprising extent that one is inolived to magnify tiw 'ydromsgnesite content in
it for on sualysis 1t le nearly purs Yrucites 4t depth aven this smsll carbonic
aoid content might not be present,

thether the .ime content will increase with depth Le o moet {mportent
cutstion, I the lime has BYeen extreoted by suefacs lesohing, 1t would insresse
in thi brusite with depth. The brueite s 0 compuot and rook Like to glve maoh
aredsnce %o surfnce lesshing. In my opinion {f lime weas. present in any gaantlty
it wao lesched vat at $he time of furmstion of the brusite Ly subtervancum waters
or ¥Yapors, snd thersfare should not inoreess Yuk I1ttle 47 sny in MW‘!&W with
dapth.

ECUNUMIC GEULOOY UUBULUSY NG

If one wara ko eatimate the value of thae Brucite Doposit by the bBrusite

aotually in siaght on tha property ab the presant time 1t would %e bLase! necessarily

BPON & vahﬁimm maall tonnnge.




Estimaten of tonmage in slght now would vary greatly between the best of
sugineers since no toansge ie blocked out on fuar sides and an snglueer mast make
vortsin assusptions se to the continuity of the brucite in breadsh snd depth, ‘The
very osutious ehglineer will apsume but 1itels while the oplimistie snginaer will aee
sume maoh, |

I have omde my estimate of mesured tonnage es followsg

Um the Lower Deposit I grent & width of 180 feet, a lengsh of 320 feed sad

& depth of 50 feat, This ssswuwmed depbh Is proven at bBut ono point, but 1t is B4 s

vout the lowset point on the depusts. These dlmemalons give L4878, 000 ou. 4 whioh
divided by 14, for ibe approximeie numder of 0u. fts 0 the ton, gives 200,000 tons.

e the Upper Deposit, 1 only Includs in ny estimete ihe bruolde vetwesn
the tronoh ab the abaft In the suleh snd the firet ‘remch to the south, Teench Yo,

1 South, Just above the Glurie loostion, where in %oth cases the bruviie ip wapoped
in the trenches for newrly thelr full length end with & shaft in ¢he g.leb st the
lowest polut, and an curopping line of YWreolte betwean the two trenches. This
gives o widih of 140 feed, n lengih of 200 fewt wnd sn aswumed depth of 60 foed to
carrenpond with the depth of the shaft, or o total of 1,969,000 cu. £%4. or 140,000
tmn. |

This estimste  lwes the groslor tonnage of sua.red br.cite $o thw smeiler
Lower mwﬂt but this le “eonuss of more trenches aéwim’; down 8¢ the brucite bee
low the hydromegamed e,

17 far inetemce Urench Tue B Koeth and Trenmeh Mo £ South on the Upper
seposls now Lu iydramngnerite Lad Veen eorried down mnd led shown bruci te #cwn
thelr length med to B0 feet in depth, wiloh {8 & ouite recscuedle geologicsl
prpumption, oy wwtimete of focnage on the Upper MHepoelt would Yo btased on B350 faot
of additional lempth, or more than dounled. 1 mection this e Consaltlng Zngloneer
Wee Blebazd L, Smith tells we timt o hle ezexination subeecuent to mine he hed e

hole pat down 1n esedh of theve Srenobes end et they disclosed brucite.

ol




his sstimmte of 310,000 tons of asoured bruolts 1 aonsidsy eongsrvative

for ary failure to recover this tonnags from the aress cunsidered could whthous doubt

be mude up from other areas now Srenched in hyiramsgnesite only. This astimute is
atove 80 feet in depth, s being she deepest development from surfase st the prevent
time, “ut this is only o flgurative limit as Both shafle are bottomed in rcite,

If an entimate were tov Yo mnde upon the apounpilon that Sracite undsriies
811 the viromagnesite and megnesite slong the wiles or mora of imn atoroey with
the chenpe of continuing %o depdh the possidle fonuage Beowma @ROPUBOLN, mx‘min@ in-
to millions of tong.

The possibility of such & tonunge of sush s pure high comtemt negesiom

W

wineral certainly Justiffes the drilifng of tils grount Yy diemond drills {f satise

faoiory terms cen be secured Lpon 'ﬁ:ﬁa property.

g PURITY F THE BAUCIEE

ihe purlty of the brunite aa 1t onn be mined Le of primary importesse, it
present the besis of the use of megnestite e ﬁn reduction to sepmwelum oxide
(magmestin) of high purity, with specisl emphesis upon » low oontent of oaleium oxide
for lime}s This i d1f{loult to securs ap lime and magnexie axkiss nre twic steters
in 8o many minerals and rocks, and 1% {s especislly 41ficuls o find megnests withe
out sny line.

The trede reguirements for first-olass oaloined megnesite for stucco work,
rafructory work, or metallic magnesius produstion is genernlly ziven as not over 3%
Cace  {Consult Laduo's "Non Netallic iﬁm&mu“ for excellent dats and diecussion of
the magnesite induwiyy)..

Thin reculvemsnt slong o b other chemical restrictions ihrows into dlsw
eard many m:si% aepmiﬁ md causes exosssive sorting and owre in mining she
pfnmnt oparating properiies. 7am inscludle or silics conteny, the lrum oxide, wnd
the alumine content must also be under 25 %o 37 esoh in high oless materisl, In

reirsctory uses the ima oxide may run up s hizh as 57 %o 87 but the oalelum oxtde

wile




must romain iowe adw means thet e nined magnesite must be nesrly free of erle
olum oxide, sn. cleanly vapureted Irum contemimeting earth, wall rocks air dike mmte
srial. u‘i*m fnolunion of m&ai; te, duiomlite or limestone would %e fatml.

%m Tiret semploe tamd I fook fraw thie depusit within & month efber Lte

diecovory sonlized av Tollowng

1o, Inscluble  Teguy ol gring G go

Lowsy Oeposit Trenciwme,
, B) 4. isngthe ) .

1. uf Hydrometw et 8. covnrnve QQ“% Qu3¥ i.@ﬁ,‘* Js *W Mu&’%
2e U BratitEesenvesnanvennas le&7 Je 6 117 1.14 GR.B6

Upper Oeposit Surlene,
{50 £, lemgths)
be ©F Brugitesecsecenenssvas 1.3 1e16 264 Ba1? B7446
e  0f Hagoeeit®evescossesnane  Lol2 228 1,88 1.82 42.70

Thess indloeted & wery hlgh purtty of tle sagmesiue nineraly cyer wide
mining wddthe, |

’{iﬂwm:ag in June of thde yeer as mining angloser fur the Neveds State
Hining Duresu, I took o ssmple each from the bottom of the Swo ﬁm fout shalts
deternine the purbiy of $he bruclte at thet dupth and wleo & saaple woross AU fest

in the nawly out teench on Glowia Hos Be  Whe resulte wore se follows;

Ivon sod Galofue  degpesiom
‘ Ingoluble Alumine Uxides _uxide uride
Bottom of B0 fl. shalt ‘
A  Lower Uepesit 1.62 8.7 S.17 69428
-] Upper Seposis Y-, 21 %28 460 Bl

traneh on Gioria Wo, B 1,02 C RB.YB 4,63 41,66
Thess shalt ssnples 41d not 1mmﬁ an m,ﬂm & purity as Yhe brenoch sempw
les nesrer the surfets. Jowewer, these soalyses wers unde with single preaipiistions
uf the irou and slumine and the enloium wnd these ere subject o correctionm (pro-
vebly downwerd) upon more detelled methed of snelyais,
Ae a whole these ssmplee indiosied that the bruoite wew of high purity,
and slse the hypdraagnesite snd wegnesite,

18 of the nain consideratfons of this exaninstion wes Lo sumple cuyefully

)




svery exposurs of brueite in trenohes, cute snd elsfts to determine 1L 1t wee of
wnd form purlty a@rose end nlong the conteos syd on top red Wettom of the shafts. It
wiuld be en idenl condition 1f this were 80, thae neking 1¢ & bYig cpen sut mining
proposition without any weleotive winfug or eorting,

However, there wes the prohability thet the bructte mesr the dolomitie
lima elde of the contsot might carry o probivitive lime cortent urd £lec the pro-
bubility thet Scrgoes of unalters? ar not cunpletely altersd mumiu“mmm exist in
the middle of ¢he brusite, thue ’mmtmg: 2o vexy vaterielly the quantity of
ners :mmm brued te,

in M&cmgg these wemples of braclte | found 1% necergsry %o mell the ssmpe
1es, ihile the csseive brociie is mmﬂmt:mly ‘mﬂ, 1t 1 n.m«mmgm tourh, |
delying v plek except where shattercd by Ylueting ae 1 the shafts. & fev samples
were tsken slso of tiw soft averlying hydromsegnenite,

In 811, there were 14 puznpler Ssken 6! the Upper Deponit sofd 12 of the Lowe
sr leposit.  Aceomienying thie yepory are lurga senle naps of the arens spmplod shows
ing the relative poeition of ench ssmple whieh L9 arplified Ly the desoription piven
m' the repulte of the esmpling smd snslyses thet followe 1rter,

CIMEICAL W Tlds S ETRW LY o

T chemien] determinatione wm\é wmode by soot chemietn under my 41zrect
mpervielon, lowsver, tc wpeed up the work I advised the usunl methed of iime dgw
terminationr %y fte seperstion from thw mesneeie Yy the wmigxuauw of the lime by
ozelie aeld Wt Moding by oheoking thet the zreat escaws of megnesium in the ssmples

cotned theme lime detersinations to be arretie, the lloe wes then determined by A

more detsiled method of first preeipitating with s .lphurie seid {n slsohulio solution

t§ reconnendad for very eereful work by . P, #illebrsnd, ohenist for the U. 5. Geole

lenl furvey amd Burenu of Stenderds. Also, T found thet twe preciplitations of the
susll fron end slwelns content vere alec necess:ry to free this prociplitates from

ragns e fum,

1 mantion these puints beonuss the perventege nf these impuritias 18 o wary
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( lmportant factor mnd there ic » chance of unfavorshle srror in detemmining thes if
the chemical work is mot Curried out with great oare md extrs preceusions, This
should be borne in mind in comparing results from i fferent chemionl laborstories,

CHEMICAL ANALYSHA
\ , ; © % #aly
Swaple Inscludle  Iron snd £ a0 £ Mgo
Ho. Deseription {811ien) (Aluning)  (lime) (Megnesia)
LOVER BEPSIP ‘

I3 Prench §2 South wWest Side €' out 1.72 Oedt 2,08 £9.08
LR Trench {2 South Esst S1de 3' sut  1.32 - Gkl B35 BReD
L3  BO=-foot Bhafs, Ored of duep 1e72 0,19 1.7 6848
14 BO-foot Bhaft, Bottom 22 feet .86 1.0} 2.50 50.8
L6 BO-foot Shafs, The 10* stove I4 RoRb : 0.17 444 67,8

16 Cosree Ure Pile from Shaft & Out 1,60 0. 78 1.96 629
C Ly Trenoh §& South, lydromsgnesite
5O feet 186 D80 187 A6
18  Prenok 6 North, 50 foot oud ,
Boxt Yo L) of R4 0.7 1.18 43.7
romagnesite
L9  Trensh §4 Bordh vest Bids 6" out 1456 1,00 1.96 8341
110 Trench f4 North West Side 3' out  1.22 R 8.7 8044
L1l Treneh {1 Bouth Sast 3ide 16Y eut 1.80 (s 1873 1.57 6846
1128 Trenmch §) South Cut Wess Side '
of Treneh JA* cut 2.04 Do 04 .67 63.2
143 Prench §1 Foptk Gest S8ds 30 eut L M Lowt 2.90 Lowt
134 Trench $1 Vorth Hust 3548, next
%o grinite, 8' cut 3.5 G580 32,45 20,8
"Limsstons” near cuntsct with
| brusi 4 12,8 34,2
"Limestons” near conkeot with
Brued do 35,60 2040

Q’ | | HEMARK By

Sssples l-1 %0 1~13 were taken for ore swasples, while Hemple l~ld closs to 4he

granite wns tsken to 1llustrate thet sometimes limestons lies betwesn the brucite snd
. the greanite, .
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% R
Semple Inwoluble xma& % ca0 - 9 ugo
No,  Deseription (3iMoa)  {Alusine)  (Lime) lEngnesta)
UPPER DEPUSLY - |
i 80 ¥¢, Dhaft, Bottom 22 Ve 2462 016 4.61 £7.1
ug - BO ¥, Shafs, The 20* above 15} § 200 O 50 2,08 6l.8
W BU P, Soafy, Grad of Danp 3.00 Us 60 Be¥4 80,6
U4 fremon §1 Barth, First 25' Zaet ' |
of Bhalt 1.” ﬁ«m 1&“ 63.&‘
U Trench {1 North, vest 30* Zast
of U6 - 1.46 0s48 0P8 5748
U6  Treceh §1 Horsh, Vest 32' Lest : »
. of Ub 110 1.4 2.06 Gled
U?  Brusite outerop, Guleh to Trsnoh
£}, Jouth 106 ¥, ( 2,40 199 ] ‘3486 B9.8
UB  Brucite Lutcrop feum PwdieSouth - : ;
for 78 Bopsh 1.68 .92 D.19 67,0
U8 Trench 41 Soush last 16Y Eapt 3,84 .98 Gyl %46
U0 Trench {1 Sowdh Culerop Yo 25 Zesd i.02 0. 06 1.20 68,8
Ull  Trenah #1 South Jutorep to 17* West  ).60 0,22 .86 $4.,9
UlZ  Teemeb §1 Bouth Aydromsgoeette
shovs Ule and Uil - UeB (178" 3 Qubi® Als?
"Limestone" near contect with ‘ ’ ‘
brut) te 88,006 av.2

Averaging the ore semples taken of Wuol¥s on the Lower Deposit, teing
Somples L-1 $o 16 Inos, snd 110 40 L=13 Inos, the average is 1,7 Insoluble, 0,465
Iron and Alumina, 3,04 Oalofom Oxlde snd 60,6% Hagnesium cxide,

1f we sawwme the calofum oxide iw present as caicium osrvonate, then tiw
selolum carbonete would represent B.4%, and tlo total impurities 7,660, leaving the
brucite with the included hydromagresite ap 92,445, T give tntle smount e propor-
tion of Brucite 1o hydromagnesite would Ye ue 6 to 1, 1% fe thie ineluded hydrow

~)dte




magnesite that gives the stromg earvon dioxide {€0g; on dfesclving in sesd.

The hydromsgnesite is freer from impuritfes then the brued te, and 1t aver-
ages 42,07 Magmeium Oxide, which vepresents 95,05 hydromagnesite. Figuring the
eslolum oxide as caloium arbonste the impurdi ties figure up 4,635, shich elesely apw
proashes n total of 1009,

iversging all the brucite samples tiken as the Upper Depusit of Uel to Uell
lnge, the svarage 1s 1,045 Insoludle, 0654 Irem and ilusine, 1.88% Caleius Oxide,
and 60,80 Magmesium oxlde. Figaring the ealotuw oxide as caleium oarbomate, the ime
purities total 6,217, leaving M4.79% ae brucite and hydronagnesite in adout the sane
proporiions as in the Lowsr Deposit,

The one sample of hydromegmesite indiented s slightly grester purliy even

than the similar ssuples of the Lower Dapoel .

in the snalyses work, the water of srystallisntion and the serbvon dioxide
content were not determined as they are ss winedessery re’inement st this time sxd
would unnecesserily fnoresse the time wdd sxpense of the sssminntion. V

CUNCTUZY OB RARED SR ABRALYRES

The Lower Deposit samples of bBruod te ore 414 not &mmm e high as m
Upper Deposit, but inoluded in the Lowar Deposit semples were two sempler calte high
in oaloium, Dotk Le2 and L~10 being eemples or the edge of the deposit snd represent-
ing ore them oould prodwbly be left uneined.

R ¢ n whole tlen beth the Lowsr Mmﬂ snd Upper Deposit btruoite ore bodies
are remarkabla pure over t&vir entire extent se opened up st the present 3ime, It is
truly & reserkable cesurreste of mapnesium ore. There is » lerge tonsmge practioally
in sight pow, Wt the deposits should be dimmond drilled to sscertain i theay are s
enormous in tonssge and ae high in purity s the surfece showings aad She geology ine
disate they are in order to properly setlmte the mecessery large expenditure of sap~

1%el %0 mine, treraport and treat 1t xe cheaply as een porsidly be dome on o large

sesle. Uith these coet figures and o study of i¢s metallurgical tveatment and the




|
|
l C marketing conditions, & conolusion oun be mede ss to whether the preseut time is
/‘ opportune %0 launch suoh en wm:mrhh '

{Continned on Page 16}
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IOUNGKIC CONS IDBRATIGNS

While the "Braoite Seposit” is on the Neveds depert in mounteine sperssly
covered with serub pine, it is also in the Tofyade Hational Forest and under Covern-
mont regulations as %o the cutting of timber for fuel or mining purposes.

Thare is no water developed on this group of élnima. Just off of Gloria
Extension 5o, 4 in the gulch at tim "Sracite Comp™ & prospeotor Yy the name of Brown
has an excellent well mt vill furnish safficient water for semp Life use but pra-
bably not sufficient for mining ang metallurglosl work. 4 similar well could pro-
bably be developed on Gloris Yo. B or Gloriam Bxtenvion Ho. 4.  lowever, down in Jadbe
Vnlley, 3 to 6 gxﬂu went and 600 %0 700 feot lower, sbundant sater ean prowbly e
developel by wells at under a 100 fuot depth ar cattlemen have mimilar wells in this
vellay %0 water their stook,.

W The necessity for rosd improvement to the proparty hes salready been mene
tioned ae an item of coneldarsble inltial cost 0 secure frirly ohesp transportation
comts to Lhe reilroad. Hr. Springer advosstes laying out s new rosd to lusing %o
gein less travel iu the Gabde Valley wash and %0 mecurs s lower pass over the Gubbs
Velley Hsnge. It would not be pructiosl %o estedblish s new 30 mile road unless there
weo on appured lerge daily tonnage ant sufficient saving io Justify 4t

The mine is in Hye County, Nevads, mnd subject to iye County taxes; the
road 19 almost entirely in Mineral County, which iwm & poor sounty and this voad iw
rather an mmpomﬂ foader, therefore, thwre is not ept to be ruch county help in
keeping 1t f{a good repeir unless the teyable mtanuré:tm Plant was plecei ag
lnaning.

It would M necessary o grade s road ¢ the Upper Depusit but the more
scoesaible Lowsr Deposit could furnish the required tonnmge for a long pericd of time,

The mining of the brucite can be by the slmplest and chespest methed of
o en oub mining with & vory limited smount of stripping overburden nocessery, srille
ing for tlswting oan Do chesply done by charn avn;.u. blook holing by eir drille snd
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lomding tnto oars by small power shovels, The power plant wuld best be & Deiwel
engine plent,

There is n good shenve that the hydrommfmesite in the overburden night al-
8¢ be profitadbly marketed _

Yhether the onloining plmt should be placed st the mine, or laning, or
on the Pacific Coast, depends greatly on what particulsr use is to be made of the
brucite and where thw finel product is to be mm;tafiﬁ

THE s adETIRG oF BRunuops TU BE MADR FhoM BRUCITE,
MU COPARIION (¥ BIUCTIR VITH HAGNZSLTE

4% the present time the only comnercisl ore of magnesium $v magnesite and
the first stop is $0 calcine 1% to magneste, which 1n oagnesium oxide (MgG). The
large industrial uses sre three in number; First, ss stuseo in building construgt-
ton work for exteriors and floors; Gecond, es refesgtory furnsee linings and bricks,
ands Thimd, for the msnufnoture of metallic magneeium,

In the far of s%ueco the imerioun magnesite produsers are findinmg it in-
cmaui:;;w dirfieuls to amtu with portland cement, In the form of refrectory
material the imerioen producer must have a high protective tariff in order to com-
pete with importutions from Cseko-Slovekia wmd Gresce. In the form of metallic
wagnesiun, the {ndustry is still in 1ts Snfaney with two qguite opposits processes
in uses Une sesurss ithe magnesium Yy trecting megnesium oxide in slect-1c furnaces
and the other %y tresting the mhgnesium shlorids of salt works bitters or weste, by
slectrolyeis, | |

The sources of magnesite erHm in the ‘nited States are on the
Pasifio Coust in Colifornis and %ushington, This magnesite industry rapidly bv;llt
ap during whe war, Lo still sufferisog from over dgspeoity and forelign competition,

Brucite as s scurce of megnesia hss doertein distinet advanteges over
'mmmn of esual impurities and ecunl cost of production. This m&tnmxm Bl

vantage is 1ts 69% content of maguesia {(Hg0] ommpnred with 47.6. for magnesite,
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mekling 14 practically an ore one sud & had ¢ Umee riciwr then magnenite in magusoia
or metallie Bagne s fum, '

A seoond sdventege 1s et impurities found in the brusise would after
saloining be of much less finsl purcentage than in magneoite. Thus 3.0% of ealoium
oxide (Cnl) as oarbonate in brucite becomes 4,65 in the snlcined brucite, or final
menesis, while a similar smount in neagoesite becomes 6e8%. Where purity of prumw
la important, this is & marked advautsge,

& third sdvantage Lo that drucits caloines to sogmsle st & vary mush lowe
er tempureature than mm«uiﬁ. 1 onrried ont memy interssting m%uumiml ‘tants
on thie point end the economiv use of bruolte soon nfter the discovery of thims de-

posit. The lowsr fuel consumption 18 ut one of the adventeges of this low:r osl-

. eining tmmima

T8 ZCORGHIC VALUR P M3 DEPUSIT

#8 %o the partioulsr value of thie deposit of brucite, 30 miles from refl-
rosd in Nevads, the conditfon fs thiw, in w) -opinton, that under prewent competitive
ouvnditions {n etuccc sud refrestory products the high magnesium oxide content o the
bructte, ite purity, ite ease of mining, ite low enleining tenpereture and other
fevorable puinte, is provably olosely ‘elsnoed by 1ts cost of trensportation to |
reilroad, and the higher costs on tie ﬂtam& far labor, power, fusl end other sup=
pliesn,

1 tave & groot deel of dete covering these points in sy note boocks from
previous lnvestigations of thie deposit axd of magnesite properties snd industrien ’
but the discussion and investigntion of thewe points 1s withous the confines of
tids im/th's). uine report, Undoubtedly the finareoial interssts asking for thie mine
repors eve well posted upon tiw competitive phase of production and merketing, or
are investigating thess pointe at thle Sime,
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CURCLUCY B

By conclusions on $he Brucite Depomit of I, ¥, Springer are,
First. 1t is s mowt exceptionml dapostt of megnesium ore me bruoite in nassl ve
farm 1s of rare cocaurrence end this Bruoite hes s mooh higier content of sagnesium
than the weaal ore of magnestum wileh is magnesi te.
Gegords 1% is on exoeptionsl deposié in $ts lerge surfece cxposare of migne al
ore of high purity oejzable of being mined Wy low cowt open cut mining,
Ihirds, 1% fo & doposit thut, in wy opinion, will respond very favoradly $o develop=
mant along f¢s leogth and a¢ depth,
Fourths It &8 a deposit handicapped Yy distanse from reilroed, 1ts locatfion on the
desert, md fte distaroe Yy rellroed from Industrisl centers.
Fifih. 1t belog e new ofe of magnesiun, {te metallurgy nust be Plonesred,
Sixth. 1t belng an ore of megnesius, it emters inte competition with the mogiesite
industry whioh i» not en industry with s very Sright foture unlens there ie o grent
sapansion In the use of wetelllo magresium,

HECOMRERDATE ONS
If satisfuctory %erme can Ye obtained I would reoovment drillitng thie de~

Posit as the present workings nave but soratohed ite possibilitien, and mesowhils
macAng an inkensiwe study as o shether it cun be susoBssfully exploited at the
prosent time or reserved as = most valuable matural resource for the coming yesrs

of fndustrial progrens,

BeoHe
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