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| c;mtmbm‘%mrghio gohoelite daéaavi.t:s m:»cuvt' 8t the north ond
of the Tem Piute Ezu;';& iv the wastmceniral part of lLincoln County,
Beveda, spproxinately 80 rwiles west of Calionte, 100 niles csst of
roncisah, sod 160 miles worth of Les Veges. The district is roachod |
by 40 miles of desert roed from U 8, Higheay 08 ot Crystal, near
Hiko, The deposits ore in sves. 20 and 36, Te & Soy Re §6 Bep sooke
51 end 30, To B 5o, Re 67 Eos and sec. 1, T, 4 5o, R. 66 Bs

The renge was prospected for eilver in the 1860's, end exall

awounts of silver ore wors mined et vericus timec from 1868 to 1883,
end e_goin from 1586 to 1938, The soheelite deposits are seversl

miles north of the silver progpeste, sud wore firsb discovered in

1214, They were not nined or extensively proespected until 1034, when
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& mmber of clains were re-located by Viesley EKcoyon, in partmnership

with Mre., W, Green, G. W, Th;rio«b, snd Do Pe Thiriote The property
was loased to Lineola Mines, Inoe., and a enmall mill was cogpliod in
June 19040. In 1948, the Atolis Kining Co. purchased Linooln Kiizos. Inoe
from De Be Fegles, and took over the mining leaso. The mine wee {dle
in 1948, mﬁd vag again agernfed in 1847, Prom 1945 ﬁo 1947 mluiw,
tincoln }mnu. Inc., end Lts successor, the Atolia mﬁm Gé., troateod
81,872 tons of ore and recovered 43,590 t.m:!n:a1 of Woge More than helf
this proﬁuotim wao made in 1941 and 1542,

The Horth Tem Piute Mining and Developusnt Co. was crs;ani;:ad in
1637 by the Suhot&é).d ﬁrathars. who had located olaius in the dige
triot in 19284 In 1943, ooncentraté contatining 82 units of WOy was
nedes The property wes leased in 1046 to the Atolia Mining Co.

The Us Y. Hureau of #ines explored the deposits in 1942

(B¢ 0o Binyon in charge) s_nd in 1044 (0. Ho Holmns, Jre in charge).




In 1942, troncties wore dug soross tho ore zoues at intefvels nf 100

fuet or lens, sunples were ocut and asssyed, snd 5 diemond érill

VA

holes were completed. In 1044, & holes were drillad.

s
'/Ancmyuous. Tem Plute tungsten dletriet, Lineoln County, Nevadae
Ue 3¢ Bureasuiof dinea, ¥ar Hinersls Report 430, 10 p., 1048,

Gtenlory
The morth ond of ths Tom Plute Tangs is émpmed Yarpaly of
utaé;ﬂydippmg ?&lmmiu md&mnﬁury rooks. They are invadod by 2
e2all _sx;émite gtocks and by awen}, nerrow, shars ‘multz dikess Vole
‘¢ondo wse' and ﬁawu sre fm_.uid in the pedizent at thg north end of
ﬁha ranzoe.
| m Peleozole mgwamé, the upper portion of‘ whioh is ﬁappod on

fige 114, ivcludss rooks of Ordovicisn, D&mnian. snd Cerboniferoun

Ve Fige 114e Ceoleglo map of the north pert of the Tem Piute Fange,
Linooln County, Navada,.
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uges, and ig more than 7,000 fen% thicke The Ordovician rocks pot
zapped) are expossd on the vost eide of the revge whero tho Pureks
quertsite forms prominent outerepss They sre swoeeded castward by

‘Silurfen ond Devenien rocke, vesrly s mile thiek, wmi.n_ting of dolew

4
v

Mto, livestore, end & empll axcunt of yuartzite. IThe Cerbonifercus
rooks gre exgcacd ux: the esat smé of the range, and consist of &
sequence of shele, sandetone, linsstons, shale, and Iiwg%qm.

35 | t;{&ﬂitﬁ stocks invede the sodizestery roocks na.ar‘ bhe‘ Dovoninge
| Garbcznifarmyé esnteote The south gravite sbtook 48 adout & n.iie in
dlanster, the orth stook a_bout 4,000 feats Bobh dtocks are partly
gongordent with the fnvaded gedimentory rockss

' ﬁtruui;arully, the wein part of ‘tim Ten Piute Range asppoers to
be & homooline ﬁtmb strikes nordh, with older bm‘is on the west sido,
younger ones on the enut.A Sost of the bods dip esst at steep sbgles.

A% the norch end of the range, howsver, veginaing in the southernpere

of the ares showla in figure 114, the beds etsepen and overturn a_lang
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the atrikes Yt is bellioved tat this reveraal m’dip was brought
sbout by owrthruatiug from southvest to northesest prior to th; |

granite intrusion, wiich suts through the thruat plate, Mt}mégh
encugh mros has not bosn mepped ¢o deteramine the charsater of the

’ ,
thrust, dte presonce 1s sttestoed by anomelous stratisraphio relse

tions, and by the lv’ei:mtn- |

For e distancs of 700 foat from the gremito countmeis, the
Iimetons 4o ialaaa&m frrogulerly end reecryntallicsd lumny, The
ghaly beds sre sliered 4o hornifa}.s. and tha sandy ones to guarteite.
On the went, r:.ide of the south etack, part of the lvixcwu'e:am ig al=
tored Ly c::.nt;seﬁ metemorphism to thiok bodies of taaﬁ#‘ca in dands
parallol to bedding. Arcund the north stock, only a few marrow 1@m¢n g
of teatite have beon found, prinoipally on the norbheust side, al;»

though the limestone is direotly in ccutact with granite slosg other

parts of the stoels. T
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 Ynotite is present along tiue west nalf of the south stook for

& digtonce of more than 8,000 feed (fige 115). Directly at the oo

¥Fise 1164 Gaoloilo mup of the Tem Piute tunzetes deposits, Lincoln
- Cowty, Lovadae

v

AY

taot 4o o aaﬁtmuou; band 16 to 110 foot thiok, with ccemsionsl reme
sents of limestons along the west side. Adjoining this band is «
tnirl} ecntinunﬁs belt of platy hornfels.. ronging 4in width from 28
to 110 feet, and in part split mtoﬁ bods acparuéea by teotite. Bow
fore mtmorphi&#. this hornfole was probebly s liny shale. Large
masees of taciito lie weat of the hornfels, end extond as far as 450
feot from the grax;uo sontaots Zhese more dlstant bands and lennes

of tuotite are l,énn continnous than bbe one at the granite coptact,

o taotite 1s found t‘arthn‘r. than 450 feot from the grmito,‘but farther
awny, in the outer contset z;uro@h, $o found o bed of impure lizestons

frrogularly sltered to light colored line silicate m&#ﬁﬂ. (mapped on
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figure 115 as “silioated limestone™), and another gontinuous b:&
largely chengod to hornfels,

A few hundred feet south of the south itook is an irregul;r
wan&t? mass about 400 foet wide by €00 feet longe This granite may
ge & tip of the sa?yh s_tock ogparate& from it by feulting. It is
bordered on the sout;mwc side by tactito.

Along the ac@th stock where the tsotite is mcf\t plentim, the
ocnteot botwoon granite end sedimmmtary rooks it ocnformadble both
at the uurt’éoo a_nd in the despest mine workings end drill holes

(fige 118)¢ The taotite basds sre alao parallel to bedding. Taotite

Fige 116. Goologio sootions of the Tem Plute tunfgutsn doposits,
Lincoln County, Beveda.

exposures ranze in altitude from 6,328 feet to 7,076 fest, and the
tactite i3 penstrated st a n altitude of 5,760 feet by the dospest

exploratione In this vertical ramge of 1,300 feet, mineralization

w
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appoars to be relatively mimm; ond the dip of beds feirly constant.
It sooms likely t.h;t the u;tito sons extonds to much groater ﬁopth,
but no date exist upon whi;zh to base speoulation ep to t;k;o ult{]m’u |
dopth.

: Ore daposita

Bchoelite 1::\\111“ only minersl found in comrercisl emounts in the
eontact doposite, Although small smounts of pold and silver were
formerly produced from veins and replecement deposits fatthor south

| iu the range, neither of these metnls is Encm to oocour near the
tungston winerslization,

The bulk of the scheelite oecm-y in garnstetsotite, but some
rich dsposits have been found in smsl) messes of suloite-fluorites
ephalertte rock formed in merble romnants sdjoining tectite bodies. |
Although the taotite mssses eround the eouth stock sre very extene

eive. snd contain in the aggregate a large smount of tungsten, they

are of low grade eand had not been oxmnlinly exploited up to 1948,

593
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Host of the production was from the richer csloite=fluoriteesplalerite
rock found in the reletively small Moody ore shoot of the Lincoln mina.
Small smounts of fluorite end spihalorite, and possibly bismuth, are

potentisl by-products from this type of ore.

¢
v

Kast of the taotite @ _yound the south stook contains ‘mo scheo~
1ite, but enly yart'ef it conteains encugh sohsalits to be considered
mmud ore. The averapge érado of matéri.ul that oould be m&.gmd ia
lerze bodies is esti w ted at 0.4 poroent of Wiy, determined rm
uémp!ea taken by the U, S, Bureau of Hinee. On the surface mp_

(£ige 116), rock containing 0.5 percent of W0y or more was distine
guished from lower grade 'mtariul on the .buu of estimated Amﬁo: in
wltraviolet 1ighte

The tzatite bad;ou exposed ercund the north atosk are narrow
and dilnanﬁméua, and contain too little soheelite to be econonioelly
significanty the largest body, on the norkhesst side of the stook, is
somposed of & voriea of lonses with a total length of 400 foet and an

average width of 1 to 2 feot.
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Minorelorye =~ Ths minerals observed in the tactite, uut;d in
spproximate ordeAsr» of abundance, are garnet, qunrts; aotinolite, csle
tite, fluorite, pyrite, pyrrhotite, digpuida, ephalerite, cak;oaiita.
ehlorite, homatite, clinosoisite, opidote, rolyldenite, md'ponuitu.

The bismuth g\ineral, shown t4 be present in consentrates, wsa not
fdentified. Limnns.tc; is abundant in the surfsce gossan. Gyp'um and
‘mngulzostéﬁrito ocour as linings of solution cavities in the Linceln
nine.

The écheolitc, which csours for the most part in small greine,
i# white to buff im color. In ultraviolet 1ight, 1% t’luox;euoaa white
to pa1§ yollow, indicating that aw;a of it contains & small smount of
mlybﬁmm. The nolybdenum eontent of concentrates rerely exceeded
the t@lomﬁoo of 0.4 percente.

Holybdenite 1e a rare ninoful 5.;; the doposita. It $» found
speritgly in s smell quarts lens at co-ordinstes ¢,800 M., 4,670 K.

5

(£2g. 118), where 1t is partielly replaced by powellite. In the

O
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tungsten ores snd associrted bodies of sulfides, molybdenite imyraro.

Bphniorito is found in very suall smoumts in the tuotita;' It
{8 en obundent mivorsl in the c¢nlolte~flucrite-sphalerite~schéelite
ors mined in the Moody ore shoot of the Lincoln mine. ?hin: ore uju
orage; about 8 to ¢ percent of sino,

The mungane;;darita is dark green, téarineeeua appearing maters
{al with a honoyecomb framework. Jewell J. Class of the Geoloplos}
Survey exsmined the materiel microscopicelly and dnt;rmsnad it to be
o rhambchadral a&rbaua¥0 vith en omega index of 1.830, that for the
“nmrmal iron earbonate, siderite, with cowe mangamnna.‘ The material
oconpletely diseolved in hot hydrochloric acld with effervesaonse, end
geve atiang qualitative tests for iren end m@nganeuu. bt n§na for

tnnga tane

. Loosligation of oro. = Soheolite osours in groater conceutrew

tion on the limestone side of the teotito bends., The ore shoots prese

ent in the band of teotite that sdjoins the granite (the "loody"

6C1



«4 50w

» band) all have lt;ngatane remnanta botweon them snd the platy hornfels.
I% soems probable that; the bulk of tho oslo~siliocate minerals ﬁro
;ntrodnncd at en esrly stare, and that théy ere mpgmablo tfi sube
sequent introduotion of tungaten~bearing solutions. The un#vaplaayd

¢

Iimu’;gm was & favorable host rock for these later solutions. In.
~ most instances, on;y part of the limegtone yau rem&c@.
In tbe Lincoln mine, fraotures and Joints that cuﬁra:ros’a the

bedding in the lizestons &_re now minorslized in part; they nsrv@&
88 channolways for mineraliziog nol;,umona which pengtratsd cut along
thom t‘mn‘the nagsive tsotite. This mlatf.ongth in particularly
wsll shown in the Hoddy ore body; it is ulaq evidant in the Grubstake
Leno.

‘ ‘Sghoelita wminsralizstion in the taotite west of the platy horne
fols ia very erratis. Jn tho Grubstake gome of the Lﬁncéln wine, gove

orel stopes of highegrade ore wore rmined. Davelopment bensath thonm

showed that the ore bodies wore not continuous dowgward., Ko infore

6C2
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maticn was geined vhoreby to preddet the cssurrence of ore. ¢

Insofarjas 13 known, the Moody ore shoot is unique in tho' dloe
‘tricts Thore has been no r.aeogniticm of surface evidome aumgéting‘
the ococcurrence of similar ore Lodiss,

Hinos

)

_ The Lincoln ;aino end the; Schofield mine are ebout 1.6 miles
eperd, on tho worthern and southern ﬁx;;‘a;glcieu rvespeotivaly of the
oontaot a}mau._ The lineolu mine hag beou the msjor producer in the
distriot, vwhorees tha Boljofield mine, prospected sporedically for

& punbor of years, had only produced sbout 32 units of WOz by the

end of 1843.

R Lincoln mine, == By 1944, the Lincoln mine was opened by an
fnoliued chaft 220 feot desp, by an adit that interseots the shalt
ebout 40 feot below the collar, and by sevaral winges (figs. 117,

118, e nd 118). Vorkinzs in 1944 inoluded 4 mein levels, severel

{ Pige 117, Composite mep of workings of the Linobin mine, Tem Piute
: district,Nevada,

Lincoln Coun }J/

6C3
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v Flge 118, Goolozis rap of lovels Y, 2, 3, snd 4, Lincoln mina,
7en Fiuie distrioct, lievada,.

v Plg. 119. Vortieal projeotion of the Hoody ore zone, Linwoln nine,
Tem viuto distriot, dovadae :

sublevels, J stopes, comnecting reines, winses, and shafts,. 'r;lwﬂ
wore $,200 foot of drifts ond aroucm‘.s; 1;70& fost of raises,
winges, and shaftse The fourth level, st & depts «Qr 256 foot beneath
the adit, ?ﬂ opensd from s winse, | |
| Two tactite sones were explored in‘ the nimu‘ -tht ¥oody szone,
adjsoent to‘ehe gramitb contaat, and the Grubstske zone, from €0 to
| 200 faod 'nortmw of the granite. The greater pnr‘a‘af ﬁha ore mined
lom from the Moody ore shoote The Grubstake sone was oxploreé ealy |
| on the first and segond lovels, and t:ho only importent ore body found
wes at the imrth end of the mine above the wdit,
}In the Linooln mine, the Moody tastite bod is adout 45 feet

thioke It consists of bands of differsnt kinds of tastite sssooiated

with some residusl limestone on the hanging wall. Along the graaite
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oontust 18 a sulfide-rloh taotile 20 to 25 feat thiok, which Ie
succeeded outward by garnet teatite with 1itile sulfide. The Moody
ere shoot, whicn cunsists of caloiteechlorite~fluorite rock, u@%h

tphalarite and scheelite, lles botwsun the tootite and the blaty

B4

horufels of the hanging well, livegular rexmsnts of marbie are in
pleses presact bat;din the Uoody ore sand the hornfels,

The sulfide~rich tnctite Lo w denso, uard rovk consisting pres
doadonptly of pyrite snd pyrrhotite with lesssr eamounts of dark eilie
oste mineralae It happears to £l the entire widtn of the Moody
sone &L the south end of the third level, but oleewhore tekes up
enly helf the bed or.leaa. Lt the surfece, the ruok is uxidlzéd to
8 lizonite gossan nhich extends ounly 20 or 30 feet deep. 0xidat}on
is mush ésaper in the adjoiring tactite bandy Lecause of thelr

higher porogity.

The rest of the teotite ia low tdyulfidea snd ocnaiste dome
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inently of garnet ﬁ&kh'lefasar et of quarts snd csleite, Boms of

thle rock mny émtam ¢ much 83 1 peroent of W0g, but wost of it is

of lower prade. t
Eolﬁtion cavitios 68 vuch a_s B leot across ere wene;at eleng

s

part of the contaot bolween ore and marbles They were formed by

. mrfwa vaters the:t'seapad down elonp the porous eontsot, end extand
$o the lowest workings, slthourh the present w eier lewvel, before
mzmping;, iz ebove the third level.

The Moody ore body oongiste of vo&lai%-ehlarite*nyhalorlﬁu
fluorite«scheslite roék in an ore 'nhaat with en w'ercwge gtriko lanm
of 200 feot m: an sverage thickness of 10 feet., The thicknoss
ranges from b to 16 foet. The choot rakes 62° KE. (fige 119). In
1044, it had besr mirad E00 feolt slong the rake, from the sufface
to the fourth level, émi hed beoen shovn by drilling to continus

snotheyr $80 feet deeper slong the rekes fThe deepsut hole penstrated

4.6 foet of ore contalning 0.02 peroent of Y05 st an altitude of

6C6




6,766 foet, €16 foot vertical distancs beneath the cuterop. The

aversge oontent of W03 is probadly sbout 1.0 persent. The lower

%

limit of the ore shoot is not lknowun.

Sehofield miro. == The property of the North Tem Plute Mining and
ks .
Devolopument Co., known looslly as the Sochofield mino, congists of 40

W

vnpatented olsim,‘a't which only €, the P'byua; fize ¥lla, Bae Ells
Koo 2, end Ree Blla No. 8, aro knowa to eontsin mineral deposits of
potentiel velus. These olaims sre at the south tip of the south
stocks A single bund of tectite, renging & thlckness from 20 to
110 feot, 48 present amng the granite contsct on the west side of
the granite, end & narrower band on the east cide. Scheslite is
wida\opwa& in the teotite, bLut concentretions ere found m;ly in

the wast boand aiong the limestone side of the tactite. From surw
fece sménng and core drilling. :é is bolioved that 4 shoots of
‘smouto ore m prosent in o distence of %Q fects those shoots

range in strike longth from 95 to 280 feet, in width from 4 to 13

637
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feot, ond in grade from 0.4 to 0.C8 peroent of YW0ze. Loosl earichments

oontaln as mach as 1.6 persemt of ¥0g, but thoy are two erratio in
diatridution to de mined separately. The tastite betwson ore shoots

probably everages about 0.2 percent of Wiy, and much of the tactite

N

from the ore shoots eaast to the granite contset ranges from 0.1 to
Us?2 peroent.
The 4 clsims are peartly prospeoted by 9 shert edits with &

tosel length of 600 feotl{figs 120)s At the surface, the tsctite was

Pige 1204 Goologle nmap of worki:gs, Forth Toem Plute Hining end Dew
volopment 0o., Tom Fiute district, evada.

tronoched snd émplod, in 1942, at intervals of £0 to 100 foute
threa dismond dril) holss, with an sggregate: longth of 944 feot,

were drilled by the Buresu of Hines in 1944 to test the ore tous ab
\

depths up to 200 feet beneath tho cutorop. The drill holes oored

matorial sinilar in _gxado to that at the surfeoce.

It is estimatod that the indicated ore to the dopth of the deopust

o
o)
0
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drill hole (elevaticn 6.670 feot) mmounts to 80,800 tona eontaining
88,800 unite of ¥ « Inferrod ore estimated at 420 tone per foot of

vartiocel depth extends to unknowa depthe bemsath the drill holes.

™ {
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NEWS LETT .«

NEVADA MINING ASSOCIATION .
RENO, NEVADA 89505 77

#

ROOM 602 JULY 15, 1977
ONE EAST FIRST STREET

POST OFFICE BOX 2498
TELEPHONE 323-8575

PAUL GEMMILL, Executive Secretary

NUMBER 292

NEVADA MINES, COMPANY REPORTS, ETC.

UNION CARBIDE CORPORATION:- held dedication ceremonies for its Emer-
son Téwngsten Mine and Mill at Tempiute, Lincoln County, Nexada on June
24, 1977. The brochure describing the operation states: About 150
miles north of Las Vegas, Nevada, is the Timpahute Mountain Range
where Union CarbBide is operating a new tungsten mine and mill.’ Na@ed
for John F. Emerson, who has guided Union Carbide’'s mining activities
for over 30 years, this mine and mill provides an important new source
of this metal for use in cutting tools, light bulbs, drilling bits,
aerospace hardware, and many other home and iqdustrlal applications,
These 8000-foot high mountains contain approximately 20 years of tung-
sten resServes., The mine and mill can produce and process about‘1090
tons of this low-grade tungsten ore per day, yielding about 2-million
pounds of tungsten per year. About 200 miners, geologists, engineers,
and mill operators as well as maintenance, laboratory and office per-
sonnel are needed to operate this efficient facility. Since Ehe U.S.
relies heavily on overseas production to meet its needs, the Emerson
mine and mill will make the U.S. mora self-sufficient in tungsten.

"The mineral scheelite (calcium tungstate) was first discovered in the
Tempiute District in 1916. Not until the 1950's did Tempiute see mﬁch
mining activity. At that time, 160 men were employed in what was then
called the Wah Chang mine. This operation was closed down.and d1§—
mantled in 1957 when the U.S. Government ceased its stockpile buying
program and the price of tungsten dropped sharply. In %968, Union
Carbide leased a number of mining claims and did extensilve drilling to
define the grade and the extent of the tungsten-ore body. At the same
time, metallurgical studies were made to evaluate §u1table.processes
for extracting the useful ore from its waste ma;erlal.‘ This work led
to the decision in 1974 to open the mine and build a mill to process
the ore. Production at the mill began in mid 1977.......

"Edch ton of rock mined contains only a handful of tungsten. Extract-
ing this small amount of tungsten is the job of the mill at Tempiute.
The first step in milling is to crush the ore to a powder. This small
size is needed because individual grains of scheelite are sgattgred
through the rock and must be broken free of the waste material in
order to be recovered. Crushing takes place in two steps. First, ore
from the mine containing lumps as large as 30 inches 1is broken down to
3/4~inch lumps in a massive crusher with a mechanical jaw. Then water
is added and the ore is fed to rod-and-ball mills that pulverize the
ore into powder. The resulting powder-water mixture 18 called a
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slurry. This slurry must be conditioned in mixing vessels before the
tungsten-ore particles can be removed from the rest of the rock.

Small amounts of soda ash, sodium silicate, copper sulfate, lime, and
soapy oils properly condition the slurry for flotation, where the con-
centrated tungsten ore is finally recovered. Flotatich is a physical-
chemical method of removing the ore by bubbling air through the slurry.
The chemicals allow the tungsten-ore particles to attach themselves to
the air bubbles, which carry them to the top of the slurry Lo form a
mineral-rich froth which is skimmed off. The waste rock sinks to the
bottom of the flotation cell and is carried away to the tailings pile.
The froth containing the concentrated tungsten ore is then filtered to
remove the excess water and shipped to Union Carbide's tungsten opera=
tions in Bishop, california. There it is chemically treated to pro-
duce a white crystalline compound called ammonium paratungstate.
Ammonium paratungstate is the starting material for producingvother
forms of tungsten, such as ferrotungsten and tungsten metal., Union
Carbide produces, these products at its plant at Niagara Falls, N.Y.
Ferrotungsten ;& the form of tungsten that: is added to steel., . Tung-
sten metal powder®is used for tungsten-metal applications or converted
to tungsten carbide for metal-cutting and forming uses.

"Tungsten (which is Swedish for 'heavy stone') is one of the heaviest
metals known. It also has the highest melting temperature - 6170°F
(3410°C) - as well as high strength at high temperatures and excellent
wear resistance. These characteristics are used in many applications
in our daily lives. For example, 1ight-bulb filaments are made of
tungsten. (In fact, 1 pound of tungsten powder can be drawn into a
wire 8.5 miles long to provide filaments for 23,000 60-watt light
bulbs.) Dentists use high-speed drills containing tungsten while
doctors use tungsten surgical instruments. Tips of ball-point pens

last longer when they contain tungsten, as do distributor points in

‘cars. Tungsten is also found in TV sets, X-ray machines, dyes, paints

.

and glass. Even more important are the uses of tungsten in industry.
Tungsten-carbide tools outlast tool steels by 10 times as they drill,
cut and shape metals, even at red-hot temperatures. The mining and
construction industries rely on tungsten to increase the life of
rock-drilling bits and wear-resistant parts. The aerospace industry
uses tungsten heat-protection shields in rocket nozzles and tungsten-
bearing gas-turbine blades in jet engines that operate at high tewper-
aturesS.....»

"The Emerson facility at.Tempiute is the third tungsten mine and mill
operated by Union Carbide worldwide. The Corporation has been mining
and processing tungsten ores at Bishop, California, in the High Sierra
since 1937. Early in 1977, Union Carbide started up a new tungsten
mine and mill at Boca de Lage in Northeastern Brazil..oeees'

All present at the dedication ceremonies were given a copy of "What
Mining Means to Americans', a booklet published as a public service by
the American Mining Congress. -

KENNECOTT COPPER CORPORATION:- reported consummation of the sale of
Peabody Coal Company on June 30, 1977 for $1,2-billion face amount of
cash and securities. All shares of Peabody Coal were sold to Peabody
Holding Co., Inc., a corporation owned by Newmont Mining Corporation

“2-




HOUSTON OIL AND MINERALS CORPORATION:- has a 6-months ‘option to buy
Minerals Engineering Company s silver-lead-zinc mine and mill near
Creede, Colorado, and will pay $850,000 if it exercises the option.

Up to now, Houston oil has Eaid $453,000 to Minerals Epgineering, main-
ly for Minerals Engineering s interests in prospective uranium property
in western Colorado and eastern Utah, and in prospective gold-silver
property in the Comstock Lode area near Virginia City, Nevada. Earlier
this year, Houston 0il acquired all the mining properties of Summa
Corporation (the mining arm of Hughes Tool Company) in Nevada.

GULF RESOURCES AND CHEMICAL CORPORATION:- announced acquisition of
options to purchase all outstanding common stock and subordinated de-
bentures of INDUSTRIAL MINERAL VENTURES, INC. of Golden, Colorado. The
options are exercisable at Gulf's discretion and may be renewed by
Gulf fdr a total period of 24 months. IMV has been in a development
stage for the last several years. It has large reserves of bentonite,
sepiolite, saponite, calcium carbonate and hectorite on the California-
Nevada border, approximately 80 miles northwest of Las Vegas, Nevada.
Bentonite may be used for fresh water drilling muds and because of its
high whiteness, has applications in paint, paper coating and deterg-
ents. Sepiolite is used in salt water and high temperature drilling
muds and has potential applications in paints, absorbents, and as a
suspension agent. Saponite has potential applications in fresh water
drilling mud, paint sealants, and in radioactive waste disposal. Cal-
cium carbonate has high whiteness with uses in paint, paper, paper
coating and as a filler in plastics. Hectorite has potential applica-
tions in organo-clad forms in paints, greases, and printing inks.

GULF OIL CORPORATION:- announced plans to acquire Kewanee Industries,
Tnc . for about $440.2-million in cash. Boards of the two companies
have approved the merger. Kewanee Industries is an oil and gas pro-
ducer and a partner in Westmoreland Resources, which operates the
Absaloka Mine in Hardin, Montana. Other partners are Westmoreland
Coal Company, Penn-Virginia Corporation and Morrison~Knudsen Company.

COLBY MINES LTD:- will start exploration on the Paradise Peak property
near Gabbs, Nye County, 100 miles southeast of Reno, Nevada. The prop-
erty has a dual potential, first as an early producer of tungsten-
scheelite and second for its large tonnage copper-molybdenum porphyry
potential. Colby has also optioned from Gene Sawyer the small tonnage,
high-grade Gabbs tungsten property. The mine, 8 miles north of Gabbs,
formerly produced from working to a depth of 100 feet and has an un-
explored potential which wi 1l be tested by Colby Mines in the near
future. Acquisition of both properties in Nevada is subject to approv-
al of the regulatory authorities.

ARGUS RESOURCES, INC:- acquired the White Caps Mine at Manhattan,
Nevada, which consists of 12 patented and 31 unpatented gold and anti-
mony claims, for 145,000 shares of Argus Resources common stock.

Argus now owns the White Caps Mine outright and the old White Caps
Mining Company, renamed Transworld Energy Corporation, is now the
largest stockholder "in Argus.

STERRA PACIFIC POWER COMPANY:- expects to begin construction of a
power plant this fall at Valmy, Nevada, following approval of the Ne-

.
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BoRTH Tl PIUTE KIWING ABD DEVELOPHGHT COMPANY
Liveoln County, Heveda M

(Supplementary memoravdum to Wyant report of Jonuery 1944)

by
bwight ¥e Lemmon
Us 84 CGaclogical Survey

1 spant Septenber 27 to 29 reviewing goology and mrav;maarv@n
of the Horth Tem Piute Vining and Development Coe Urs George Holwes of
the m’ e Bureau of ¥ines and I went over the results of Pureaun drillim@.
r@wim%urprmkwa the surflace sawmpling dome in a previous Bureau praj@aﬁ.
walked over most of the property, and examined the Moody ore sone in
ultraviolet light. “Mre 4d Sehofield of frovo, Utah, one of the prowmoting
winers, was on the property pert of the time.

The Northr Tem Ciute Minlog and Uevelopment Cos holds 40 unpatented
slaizs in the Tem Fiute dlstrict, Linocln County, Fewvadam. (nly 4 of these
clalims, the Phylis, ise :lle, Bee Ella Nee 2, end Ree Blla Noe 3, are known
to contaln mineral deposlts of potential values These 4 claims adjoin the
group held by Linooln kines, Incs, whioch lies to the northy the main
winerslizatlon is on the same contect as the orebodies worked by Linecoln Mines.

The 4 clalms are partly prospected by ¢ short adites with a tobal
longen of 400 foetse The surfuoe ore gones were trenshed atl intervals ef
B0 %o 0O fest and sampled by the Us 9, bBuresu of Vines in 1942, Three diamond
drill beles, with sm nperepete length of 944 feel, wers drilled by the
Buresu in 1944 to test the ore zove et depths up to 200 foet bensath the
outorope The Buresu has completed its work on the eleimes

Seheolite is widespread in the surfuce exposures of tsotite;
orebodlies that appear to have continuiby are found only on the west side of
the Meody tsetite sone against limestone and hornfelss Sampling and core
drilling show 4 shoots of scheelite ore In a dlstance of 880 feety these
uhaaﬁ: have atrike lenpgths ranging from 96 to 280 feet, averauge widthe of

4 to | feet, and average grides ranging from Ced to Ue85% of WOze Looal



uzm

enrichments may contaln up to 1480, but are too erratlc in distridution to

be mined sepsratelys The teotite between shoots probably everaggs about Qe
W0y, ond muoch of the adjoining materddl east to the granite ranges from Ol
to Uelive It is eatimmted that the indicated ore in these shoots to the depth
of the deepest drill hole (elevation 8570 feet) amounts to 80,800 tons con-
taining 35,600 units of W0ge Inferred ore estimated at 420 tons per foot of
vertical depth extends below the drill holes; the downward limit 1s unknown,
tut probably is st lesst several hundred feet below the indlioated blook.

The othey yinmrulimwd pertions of the property are not known to
contain sohoelite m;wbm&i&a, although soheelite is presext in pleces. XNo
soheslite or other mineral of wvalue has been found in the limonite gossan
that marks the thrust fault between quartzite and limestone, or in the
silicified limonitic breceis alony the Wildest Canyon fault. Sphalerite is
found in smal) amounis in the scheelite-bearing tactite, but none of the
samples teken by the Bureau of Vines from drill cores or from surface trenches
asgseyed wore than a fraction of a percent of sines Of 10 smeples ploked far
zinoe by Le D Thomas of Combined Metals Uos in 1935, only one, rmpresanﬁiﬁg 8
loeal enrichment leb' wide, sssayed 8455 of ziney the others ranged from Gl
up to 2eithe The Schefields are attempting to promote the property as a 2zine
deposit, their hopes being besed mainly on the use of & doodle-bugs There ls
no avidence of bodles of zine, lead, copper, or silver ore on the olaims. In
the places whers the sulfides have been peneirated by drill holes beneath the
oxidised materinl, they have consisted of pyrite and pyrhottite without values,

Copeluaions The tungsten minersliszstion is the only known substance
of potertial velue opn the propertys. The grade of mnst of the ore is too low
erd the size of the bodles too small to permit successful operation at ocurrent
rrices for tungstens The olaima have a substantial regerve of marginal to sub-
marpinel ore which could be made availsble for $30 to (40 a unit, other conditions

being similur to those preveliling during 1944.
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L

Ore Heserves on fme ©lla and Ree Ella Xo. 2 cleims of
North Tem PFiute liining and Dewolopment Co., Tem
Fiute Distriet, Lincolnm County, Neveda

INDICATED ORE

Tnclined
Block Width Lﬁ% Diopth Tona  Grade Unite
1 gv 160 198 lg, J00 0w 8,120
b 443 260 234 28,800  O.4l 10,800
3 13,2 95 240 30,000 0043 13,000
4 4 100 230 '5"300 (e85 % 00

mmﬁiﬁﬂm QnE
Tens Por Tootv ol depth
below olove G,870%,

26
134
160

430
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o Illustrations

I;;:iex may of Wevada showing the location of the Tem Ei’figum range.
iap of North part of Tem Fiute Range, Lincoln County, Ngv&zm,
showing topography and gseology. '

dap amd sections or the Lem Fiute lungsten deposit, Lincoln County,
Hevada, showing geology and topography.

Vertical projections of wcmm, org sones Tem Pivie, Lincoln
County, Nevada. |
Composite wap of workings, Lincoln kine.

ap showibg topography and geology, Lincoln Kine.

v Th 3 level (O330!) Liacoln Mine.

v 512 Levels (6260') (6240') Lincoln kine.

¥ 9%.3 level (6170') Lincoln ¥ine.

v 1016

v 17
v e

w 19

w21

vections 1-7 dnedvedve, Lincoln ¥ine,
Vertical Frojection of Yoody ore sone.
Vertical Frojection of Grubstake ore zones.

¥ap of part of Schofield mine.

Appendix of maps
& level (OLLSY) Lincoln Hine

8 stope sub level (6385') Lincoln kine.

¥ 22 U stope 2nd sub level {6365') Lincoln Mine.
- 23 1 sub level (62651) Lincoln Yine.
‘/234 2 sub level (6235') Lincoln “ine.
v, 25 3 sub level (6130') lLineoln ¥Yine,




October 27, 1942,

¥

MEMORANDUM: Mr. Henry DeWitt Smith, RECETVEL
JMetals Reserve Company
' QCT 301942
FROM : Ira B. Joralemon Offlos of John B, KorisT
' Cohsulbing Brgtissr
SUBJECT: Lineoln Mines, Nevada Meotals Rosopve Bompif?

Following‘aro notes on & visit to the Lincoln Mines on October 23,
1942, Late trains made 1% necessary to examine this excellent tungsten mine
hurriedly, at night,

LOCATION ¢y FACILITIES, ETC.

The mine is at the north end of the North Tem &e
Nevada desert 90 miles by road northwest from Callente. Halr . tha oad ia
paved, the rest a fair ‘desert gravel rosd. The
mekes 70 to 80% recovery, i1s at a 200 ft. &

well in the gontly sloping
water, The mine is at
6000 £+. elsvation, $ miles by road and
slope of the rugged mountain., Camp fag
ars now working.

ample for 100 men. About 60

800 feet long, on the two velns g sgte winzes 200 feet delow
the tunnel level. g - ™ ng 18 by shrinkage stopes.
A shaft will be needed for larger Bes ompressors, holasts, ete.,
- are adequate for present wo , N milx ayre operated by Diesel power.. All
supplies must be hauled from Caf ‘
With 12 new empld t Toleas d by the army, an acute labor

OREBOD IES

Ore replaces garhetized limeatons in an ere 6,000 feet long around
the northwest, we n sat pides of a granite intrusion. The North Tempiute
property contains ¥ f gxtedsion of the ore formation southesst, Thers may
be ore around eanother\g L6 hogy further north.

The mine is In-#¥fe northeast 800 feet of the arc, where beds stiriks
n@rthcast and dip 80 degrees northwest, parallel with the contact. Going away from
the eontact iz the following series: '

1. 40 ft. of garnet with much pyrrhotite and little scheelite.
2. Moody Bed or Vein, 6 -~ 185 f4. wide, lean on surfsce but with
0.5 to 1.2¢% ore for 850 out of 800 feet length on the tuunel level,

0 to 230 feet below surface. The #2 and #3 levels, 100 and 200 feet
below the $unnel, are in the best zone, with 2800 feet of good ors on f//, _

RIS (g M
oy Cal
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the 200, and 120 feet of 1.2% ore 12 feet wide on the 300. The
south 170 feet on the 300 is barren, and probably in the hanging
wall, The better ore, of which 50,000 tons averaging about 1%
have been milled, iz where the bed is shattered and oxidized.
Kost of the remaining ore is hard garnet averaging about 0.6% W0x.
Ore carries 2% zine, which is stored in a middling produect.

3, Between the Moody and Grubstake beds is shaly lipentono. with
two small but rich ore pipes.

4. Grubstake Bed is developed by trencheés asld an open cut 525 £t.
long and 11.5 4. wide averaging 0.8% WO3) ON the tunnel level the
bed is disturbed by many small slips-or fanlts) with short, irregular
ahimneys of rieh ore., Only a lit}le winzing hak been done below the
tunnel. liore orossocutting is needsld to—g .

in the yalls.

e

$. In the hanging well of § rybstake is lean garnet, then limestone.

horizontal section, partly due to

sfid rgquire much development. Short
drillholes would be useful, :

ORE RESERVES,

POSSIBLE ADDITIONAL CRE,

The U. 5. Geological Survey map shows 280 lineal feet of 0,5% or better
ore 10 feet wide outeropping in the undeveloped srea, plus 960 lineal feet of similar
ore averaging 10 feet wide in the undeveloped liucoln avea, and 600 feet in the North
Tempiute or Schofield property.

The ground risdés rapidly to the aouth;jand ah axtension of the parallel
Moody esnd Grubsteke tunnels will give 200 to 400 or more feet baoks,
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It the undeveloped area turns out as well as the developed area, the
undeveloped part of the Lincoln property may contain 300,000 tons per 100 vertical
feet, and the North Tempiute may contain 100,000 tons per 100 ventiesl feet, with an
average grade of 0.6% WOs.

It seems likely that the Lineoln property mey produce 1,000,000 to
2,000,000 tons of 0,6% ore.

The Bureau of Mines has sterted to drill $he property. While drilling
has been slow, this work should be of mueh value, Th¢ only two holes completed
thus far asre under the developed area. The first 30 fleet\below a barren pert of
the 300 level, cut 11 feet of 2% ore. The second, 100 \feet down the dip from the
firat, cut 35 feet of 0.3% ore. Detsils of the ing weke not svailable.

4
¥

COMPANY OPERATION AND PLANS. \/
~ As long as the property 1s grerebed by Mr. L. B. Fegles, the present

st high grede ore, produsing around

be glad to consider any plan that will na impeil the return of capital sad profit

he is assured from developed ore M fnickerbocker, locel manager, and

¥r. B, H. Burdick, Consulting Buginver, heve d&que advery good job, Mr. Fegles does
1 argtions. He would prefer to turn

ver 0.77% @ $24.50 per unlt, less frt., or $18.75 p/t
ralty 15%, or §$3.65 per unit or 2,80 p/t

3Q
b

of unit or 23.80 p/¢
s after royalsies, $15.70 per unit or 12,10 p/t

3

The $24.50 price is due toc the fact that the high grade concentrates
{65% plus) command s premium.

While this should more than cover opersting costs, the royalties are
exeessive. Lineoln will receive the indirect benefit of having leeaner materisl mede
gommercisl by a larger mill., It is suggested that Linecoln be offered a $3.00 per
unit royalty, in addition to the underlying royalty, for six months,
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- After a 300 ton mill is in operation, results would be about as
follows, asguming that flotation can be mada to recover 85% in ¢oncentrates half
of which would go to the Chemical Plant at Sslt Lake, +

oY
Recover 854 of 0.6% or 0,456 WOz . -5
Receive 0,45 units @ $22,00 or $9.90 per ton ors
Less frt. & sampl. $10.00 per

ton coneta, Jd0 . o» L
Return subject to royalty $.80 non
Underlying royalty, 7.5%, or -

v $1.60 per unit, or .72 "

Hauling Conets. §8.00 p/t or
Receive before Royalty to
Lineoln

Probable Costs. \\\
Min¥ng and Development 3,20 per ton o

Hauling to mill
¥illing
Overhead

Total Operating
Deprec., $150,000 pe
Total Expense before x
$0 Lineoln
Suggested roy.

08

h2Y

2
E
-

Mr. Burdiek says/the unlderlying owners MNave exaggerated ideas, and will listen to

sent sliding scele. In view of the faet that the life would
He larger/plent treating low grade ore, Lineoln might agcapt a
lower royelty, of say $1.$Q>§er unit after the first six months.

iation, 1t is recommended that Lineoln be offered
¥ 98 production for the first six months, and $1.50 per unit

1 eonsideration for which they would assign the lease and use of
all equipment to Metalb-Resérve Company. Then some efficient medium sized gold ecompeny,
if possible one with mining and milling equipment that can Le emsily moved, should be
appointed as ageht to operate the property for a moderste management fee,

If this is dons, the property should produce 40,000 to 50,000 units of
WOy per year at a very small profit $o Metals Heserve Company or its agent.

October 27, 1942.



Junuaxy £33, 1943,
WERGR AT Uenry Devitt dwmith, o ',ﬁj”

setela Ceserve Jdo, : .
Fruk s Ire B, Jorelemon B e

kA1 LINGOLS WIS

y Inc.

Following sre actes on suggested developneat of Liueols wines, Iae.,
with ¥etals Leserve Company Tunds sgreed on at & visit A¢ the wine i Jesusry L9th
with ¥r. J. Vred Johuson of the 3alt lake Gisy officelof \aweriesa Joelbing and
Refining Company, and br. M. J. Gnickerbosker, supsristevdeant of Liseoln Wines, lus.
I1laess prevanted Wr. B. i. burdlok, CUonsulting Ungloeay of Lissoln Lines, Ine.,
£y o m&king thu triw. ¥re Johnson io naving soy bee-maty af the mine saction nhmwin&

whe rﬁuoivw thin mnmnrmnﬁun.

W
PUEs It GONGITICY ur it

high grade ore. u‘lﬂbvﬁrift besweun Phe 5O
Moody high grude orebody had besa ats
down than shown on sketol waps. 4a
1.28% ore betwsen the rezent 3rd level s
16,.00 $0 14,000 tons us expeqted.

The pisel of ﬁh« nerth emd G tHE G my reversed/in thils winee, sud the width
T D36 % down the winge, the riok ore 18 ualy
hall as lwnu end & third bs ;i&m ae am cha Ded lewsl. Unly 1 ﬂwd?@t ore Cen be

stoped above the sublevel) asud\} he wined wepry slowly.

undarground &nv«xupmuﬁt is belng carzied

tons are aoaﬁmulmn%“ _
s and the mill is belng run on old txilinge.

on ia the hoye of

be Sroated *~' | with & gﬁugibx r»am1wry or 0.l$ unita mﬁa par tam, o @ﬁﬁ unita
per ponth. AN ] rooovsTy of 600 unite is more likely. This compures with &

It mey Sw possihle to maks o smmall operstisg proflt shrough willing the
tailings, und to carvry On-e little developuent. Hith groet yood luek ausiher bigh
grade orebody wight be found, It 1w more likely that the mill will have to shut
down sftor waking st most 2,000 or §3,000 per mouth for & or & monthe., This la s
sud drop from the Tecent opernting prefit of 9,000 per month.

The ouly resscasbis shence of extending the profisuble life of Lineols,
and of making more than a smell tungsten preduction, lies is developnest of lower
grade ore through s losn on futurs @rmﬁuﬂtxun by setals Heserve Udmpany, with e
largar mill financed by Uefense luats Lorpermiion if developumest is pusoesslul,.

JAN 28 1047
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PUSSTBLE Low @Al opd,

Iv spite of a good surfuoe showing, development of the hanglng wsll or
Srubstake velin has found orebodies 00 small to return the explorstion sost. Only
4 or U orocssubts to the Urubsteke on deeper levels are Justified valess thewse cross-
suts find good ore.

Unexplored parts of the footwall or ioody vein in the 1000 £3. southwest
of present workings, have mors promiss. It would teke pdny wonths $© explors this
outlying srem, and more months to make ore from it accfssible for mining., sueh
developusnt 1s too uncertain to be worth counsidering se en\sid to wartime production
of tungoten.

¢ There remsins the area on the loody ¥Nein frow s podnt 300 £3, southwest
of $he Purdick Tuanel, whers a receut Suresu of HINes—drillheleeut 10 ft. of good
ore, %0 Ho. O Stope ea the soody Tuannel lLevel. The tutal ledgth oIS this soee. sible,
promising ares is 1400 £, of whioh the 750 f%. at ths northeesh epd huve been partly
developed by the hoody workings.

In the Woeody Tunnel itself v ¥otullliag 195 £t. in lemgth have
basu atoped, with an aversge width of ovey 8 £4,/ and a grade of 1 wi.. The 400 £¢.
between ths tav bodies is o hard garset e pyrrhoyite vein 4 to 11 £i. wide,
probably averaging 0.9 or 0.64 ®0g, though o0 mill tests have Luoeu mmde t0 prove
the grade.

Kortheagt of lio, ‘wody Sguned cut oxidized garnet with
almost no ssheelite. The 160 £t oody Tudsal southweat of the first ore~
body 1s close to the surfs v The Znd level is hers in 0.8
to 0,74 ore. The shors dupd Tun tarding 360 ft. scuthwest of the portal of
the Moody end runuing southwes bave cut 0.5 to 1k ore.

The seeond snd thi avele are 400 short to give songlusive evidsnee,

but the proportion of
the tunnel level,

topes (over 0.88) to lesn meterisl is sbout the same os on

in Athe develope drqg of the Koody about one~fuourth of the lengih has

averaged pove (Lhew 1% ¥ ani the remsining three-fourths have sveraged more or
less O,54%, with no o ' it to prove the true grede of She lesn msteriel. If
the whole laugth al 574 héd begen mined, the grade should have sveraged 0.8 to
Uo?ﬁ W@5 for s wiés ﬂ‘f D BTG e

It this re%idwf guod %o lean ore gontinues, the sentrel urewe in the
Foody Velnm above the BU0 f4, level, will contuin several bundred thouvesnd tons of
ore thet may aversge O.6% ¥Oy. The plen of developueut shows on the vels sestion
0 acoompeny this memorandus ls intended o develop, st the lowest pozsible goast,
encugh 0.6% ore %o Justily increasiog mill cupacity to 300 tons per day.

JAN 2 8 1943
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SURGSTRD DUEVELOPL ST AL Cuwl

The following table, sleo shown on the sestion, ﬁivaaithm propoyed

developranty
340 ft. inclined shaft o §60.00 $80,400.00
1650 ft. of drifts on koody Veim & §20.00 33, 200,00
BU £5. of ercssoutting to Orubstake o §20.00 10,006.00

440 v, of raisss o 80,00 v 8,800,00
sheff ejuipmens, holst, somprassor, driily,ete. 30,&&0.00
Gomyp, trensportstion exp., o%e. 7,600,000

$1.00,000.00

TCTAL

e

In order to cheek on values, ore frés-dr
there is enough ore for a mill run of & week or mwore. THEN W
should be temporarily diseontinued while the development ore i
Guetion from this ore would be a eredlt agniuvey developrent. lieW
atout as followst

I be scoumulated until
dug of txilings
hg milled. Proe-
19 should be

ors raacxerinu Goak(at . uit or &&5,20&.@0
Tess Hauling, TO¢, snd milisg $3 far Lon O 18,000,.,00

Less royalty st 7.5% or abo 3,000,000
Yot Fossible aredit ﬁﬁ.ﬂﬁﬁ.ﬁs
arifead, tases, obu.

Thie aredld should % than sover O

POBLIBLE TO. LG,

fece, 0 x 100 x &° 29,000 tanu
Lmval. Unda k0. to #8, 4UUY x 170* x ' 5&.0@@

* Lats Atey B0 Burélek Tun. § of HID'x MO*x&WB,000 *
Naw)s SO0 x 136 x 8° 72,000 ¢

raseible above 4th lovel 175,000 =
Grade unknowu but possibly 0.6% av.
Grubstake Vein « Way edd svell tou age.
The beavy gurtet ore is figured a% 11 eu. It. par ton.
A large additional tounegs might be devoloped luter on the Jrd

and 4%k levels further southwest, to the Burseu of Hinea drillhole,
and below the 4th lavel,

sw ﬁz:; s‘



EMLARGED Mok,

The guestion es to tho charceter snd size of mill wuet depend on results
of developument snd on used eguipment evailladle. By the time helf the development
listed nbove is completed, 1% should be posaidble ¢o make the decision. Netals
¥eserve Company should of course be ellowsd to discontinue sdvances for developnent
at aay time, if results of the work or any other uﬁmamﬁ&ratianu make 1t sdvisable

to do so.

%

! grigd, o study should bve
made of miilsites and of svaileble milla. It ia possihle Yhat the good 300 ton
mill of the Veatern Tungsten Co. may come Ou the market) There is little room for

will or teiliops disposel olose to the miane, end waber wkould heve to be pumped

8§ miles, 'with 1,000 £%., rise. 4% the present mill at & well \u the flat doaawt
all tallings wust be slev.ted aud dreinage iz POl Y

that a hillalde lodation 1 mile from the present will and 306 ;
from the mine, may be' most eeonomiesl. I% may be best to put e \pspliscant samp ab
the proposed mill, moviang the present Lli yp buildinge to i%.

¥hile the vruaamt sanaAgeneE
that 1f lerge anounts of g
direstion of aa orgsnizetiol
axtansive experience in large we

w_per day, or 100,000 tous per year of 0.6% ore.
Hesover T8, or 0.40 units per toa @ %4 per usit, or §10.80 per toa of ore
Produce 40,000 usits %0y per year.
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Coats

“ining (shrinkege) $2,50 p@w tun of ors
Development {Current) ) PRV « & »
E41)isg Byid = 0 w w
Hauwling DHG = » = =
Uverhesd 100 » 0w m w
Underlying royslty, 7.5%, after fri.ste. Y- R
Total Gp. Cost P.96 = v w

w * o L oy

Jverating Frofits

b2

Probable Inc. Tux, after depr., depl.ets 40,00
L
Frob. Profit after tex and befers
of sdvances or pay't., to U

260,000,00 per yr. or
5,75 per unit Wy recovared,

SUGRLITED RATE OF BEPLYRENT OF GOVIRAmNY

L A i be fair for Lineolm %o pay
$1.50 par unit ¥0p recoverdd %o Metsle :esepve Ow, to reburn the §100,000
sdvenced for developeoent, ¥ 4 DDy wd wonld thon be returned in
18 wonths.

As return to Y.o .2, for Sag $80Q,000 spent for the plaat, Lineoln
eould $ay %8 u&datiauul ; \per \ ‘?hi. would returs the aost 0 D.i.la,

ba fair to mllaw bineola tﬁ k st plent after the wir st eost to L. .0,
lees the smount payed f B

stea wo ol o possible essi return of [£.75 pay
uni$ W0y produped, or B per year, This 18 & gensrous veturn for s mine
that iz preesioally worked{nut far ss presest seale operutions sre concerned.

JAN 28 143

* Uait w%$ racovared or
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AM},gRICAN SMELTING AND REFINING COMPANY
WESTERN MINING DEPARTMENT
SALT LAKE CITY, UTAH

January 22, 1943 ¥

m%@. IragB.VJoralemon

315 Nontgomery St.

San Francisco, Calif.

LINCOLN MIN&Q, INC. (TUNGSTLN)
LINCOLN CO., NMuVADA

Déar ¥Wr. Joralemon:

snclosed find longltudinal section showlng graphi-
colly the proposed new development work for larger explolta-~
tion of the loody Tunnel area this beinr, in the 1light of
our present knowledge, the most promls irg pdrt of the ore
zone for early production of tumssten Tor the war effort.
The sectlion 1s to ou0nlemont the report you are writinge and
sending to individuals for whom thls letter is ea rmquO

It 1s our understanding that the sectlion shows the
generel plan of the work but thﬂt it will he subject to change
in detalls to conform to findings in the develooment work
aa that work proceeds.

Yours very truly

JEIIES J. FRED JOHNBON

cc: A1l Alr Mall

< ll. (ﬂlb

H deWitt mith lletals Reserve Co.
quveLf~ Bldg. Washington, D.C.

Mlles K. umithAf@hLef of Ferro—Alloys Branch

War Production Doard

Temporary Dldag. 2.

Washington, D. C.

D. B. chles, Pres. ILincoln WNines, Inc.

Wesley Temple Bldg.

Minneapolis, iinn.

D. B, Fegles

Route 8, Box 251, San Antonio, Tex.

B, H. Burdick

625 Judge Bldg. Salt Leke City, Uteh

N, J. Knickerbocker,

Lincoln Mines, Inc. FHiko, Nev,.
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LIST OF ILLUSTRATIONS - REVISED TEM PIUTE
‘ APRTL 1946

*

Index map of Nevada showing location of the.Tem Piute
‘tungsten distriet./ Do E:””:Mf = et 2 fedlg s ) '

Geologic map of part of the Tem Piute Range, Lincoln
County, Nevada. X

Map of the Tem Piute tungsten deposit, Nevada.

Sections A-A', B=-B', C=C', and D~D' through drill holes
3A’ 4A.’ 9’ 10. a.nd 110 N

Map showing topographyand geology, Lincoln Mine.
Composite map of workings, Lincoln Mine.

Mep of Lévels A, A-1l, and A-2 above Level No. 1,
Brubstake Ore Zone, Lincoln Mine.

Level Noe. 1, Lincoln Mine.

Level No. 2, Lincoln Mine.

Level No. 3, Lincoln Mine.

Level No. 4, Lincoln Minee.

Vertical Projection, Moody Ore Zone.
Vertical Projection, Grubstake Ore Zone.

Geologic Map of workings, North Tem Piute Mining and
Development Co.
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Abstract

‘ scheelite occurs in the Tem Piute range, Lincoln Céunty, Nevada
in contact metamorphic deposits formed in the vieinity of 2 Ymall pranitic
stocks that invade Paleozoic sédimentary rockse. The scheeliﬁe deposits
are of low grade, with large bodies that.containzabout 0.4 percent of WOs.
Most of the scheelite is contained in garnmet tactite, which is found in
several bands, separated by hornfels, along the west side onthe south
stocke The principal band of tactite extends along the granite contact
foffmore than 6,000 feet, and ranges in width from 15 to 110 feet. The
other tgctite ggnds, which lie farther away from the contact but parallel
to it, are nearlj as continuous. In general, the granite contact and the
tactite are concordant with bedding in the sedimentary rocks.

A small ore shoot of higher grade, averaging about 1.0 percent
of WOz, is worked in the Lincoln mine. It consists of calcite-chlorite-
fluorite rock with sphalerite and scheelite, and was shown by drill holes
to extend to a vertical depth of at least 600 feet. The shoot is 200 feet
long where exposed in mine workings, and averages 10 feet in thickness.

Up to 1944; this ore shoot provided most of the tungsten producti on of the
district, which amounted to 31,653 units of W’O5 recovered from 56,715 tons
of ore. In this orébody, reserves to the depth of the deepest drill hole
were estimated in 1944 at 43,000 tons containing 1.0 percent of WOgz.

Reserves of garnet tactite containing about 0.4 percent of WOz
are estimated at more than 1,000,000 tons of irdicated and inferred ore.
This estimate includes only ore within a few hundred feet of the surface,
and the ultimate reserve may be much greater. The low-grade ore occurs in
ghoots separated by tactite containirg less than 0.25 percent of WOz. It is

not likely that the entire mass of tactite could be mined for ore under any

conceivable conditions.
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Introduction
| The Tem Piute range, in the west-central part of Linéoln
County #
County, Nevada, is approximately 85 miles west of Caliente, 100 miles east
of Tonopah, and 160 miles north of Las Vegas (Tiegwl). It ié reached by
40 miles of desert road from U. S. Highway 93 at Crystal, near Hiko.

The range is 5 miles long and trends north. The aititude of the
crest is V,Ebo feet, and the relief is about 2,000 feet. The tungsten
éep?sits are near the north end of thekange, in seecs. 25, 36, T. 3 S.,

R. 56 Be; secs. 31, 30, To 3 S., Re 57 Eu; and secs 1, To 4 Su, Re 56 B,
Mount Diablo Rage and Weridian.

fthe Linkoln Mines, Ince was the only mining company active in
the distriet in 1943. Adjoining properties owned by Horth Tem Piute
Mining and Development Co. were not being worked.

Silver ore was mined sporadically in the old Tem Piute
district, on the west side of the range near the south end, from 1868 to
1883, and again in 1935~36. According to bullion tax records, production
was about 2,500 tons valued at $74,536.

The scheelite-bearing deposits were first discovered in 1916,
but were not mined or extensively prospected until 1934, when a number of
claims were relocate&Fy Wesley Koyen, in partnership with Mrs. W. Green,
Ge We Thiriot, and D. P. Thiriot. The property was leased to Lincoln
Mines, Ince., and a small mill was completed in June 1940. In 1945, Atolia

Mining Co. purchased Lincoln Mines, Inc. from D. ©. Fegles, and took over
- il i ATE, A tma g
the mini_‘r*g; ‘19&86. Jhe Ao A2 S ,

e~ (A HT.
The North Tem Piute Mining and Development Coe. was organized

in 1937 by the Schofield brothers, who had located claims in the district
in 1928. The only production to 1944 was 0.7 ton of concentrate containing
46 percent of WOz (32 units).

" Up to 1944, Lincoln Wines, Inc. milled 56,715 tons of ore that

yielded 30,259 units of WOz, The company also re-treated or sold 3,432 tonms



of tailings and middlings containing 1,186 units of WOz« Total production
' $

from the district to the end of 1943 was epproximately 31,653 units of

WOS, sold for $788,530.

Table 1. Tungsten ore and concentrates produced in the Tem Piute
district to the end of 1943.

‘e
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. Field work by D. G. Wyant of the Geologlical Survey -extended
at intervals from November 1941 to November 1943 for a total ,of 11 months.
He was a ssisted at times by D. C. Cox, F. M. Byers, Jr., and M. P.
Erickson. ’Tﬁe mine workings and a small area on the surface above the
Lincoln mine ﬁere mapped on a scale of 40 feet to the inch, and the entire
mineralized zone was mapped by plane table and alidade on s scale of 200
feet to the inch. On a visit to the property in 1942, P. C. Bateman
mapped some of the workings on the Schofield claims. In September 19544,
D. M. Lemmon spgnt 2 weeks reviewing the geology in connection with
drilling by the{Bpreau of Mines. Using a topographic base prepared by
multiplex method from aerial photographs, he mlso xr mapped part of the
north end of the range on a scale of 1000 feet to the inch. /

In the period 1942-44, the U. S. Bureau of Mines explored the

deposits . in 2 projects. In the first, extending from March to December
1942, trenches were dug across the ore zones at intervals 6f 100 feet or
less, samples were cut and assayed, and 5 diamond dr}ll holes were completed.

L P ht
1944, A

In the second project,
holes were drilled. D. W. Butner, B. 0. Binyon, and G. H. Holmes, Jr.
was each in charge of the work at successive stages.

The Survey geologists =mxm acknowledga% with thanks the co-operation
of members of the staff of Lincoln “ines, Inc. S. P. Holt, engineer and

M -
geologist for Lincoln Nines, Inc. 1940-42, provided miggfg;?§eys, including
geology,hand.surface control points for the plane table map &nd the
multiplex topographic map. D. B. Fegles, president, and N. J. Knickerbocker,
general superintendent, furnished lodging and made available maps and
and mutually beneficial

records, including production data. Cordial/%elationships existed between

project engineers of the Bureau of Mines and geologists of the Survey assigned

co-operatively to the exploratory projects.






June 20, 1969

Mr. P. E. Galll

District Geologist

Uniocn Carbide Explovaticn
Corporation

T51 Ryland Street.

Renc, Hevada 89502

Denr Pete:

I am seading you a print of the Tem Fiute map (1:12,000 scale) requested
ia your letter of June 3. To cbtain & cronaflex transperency, similar
to the greea line coples of the 1:2,400 map I sent you, we would have
to meke a photographic negstive first. I have act done this because

I have not found the origical to copy. From the clean priat, you might
pet photostat copies mede in Reno, or possibly & photograph.

I am much interested in yocur exploraticn at Tem Plute and hope ¢
discuss it with you scme time this swmmer, in the field if we can. 1
expect tc leave Washingtcn for Menle Park in about 10 days.

Sincerely yours,
cer Olweto

Dwight M. Lemmon
Assigtant Chief Gecloglet
for Engioeering Ceology
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Llncoln Mines,\@em Piute District
- Nevada :

(Conversation with Fran Wrﬁderiﬁk at Ima, June 26, 1945)
i 3

Atolia Mining Co. purchased for $25,000 cash all Fegles'
interest (Lincoln Mines) in the Tem Piute district, which included
the mill, mill houses, well, and the lease on the mine and eghipment.

The mine was originally leased to Fggles for| 35 years, with an

option on another 35 years; spproximately 29 years remain to go on

the first, lease. The orlginal contract prevented Pegles from removing
any equipment from the mine after 1t was once installed, but Atolla
has made a new egreement with the owners allowing for temporary
Installation of equipment, and removal when the job 1s done. Royaltles
are 10% éo 25% depending on grade mined and market value of tungsten.
Plerce Walker, who was in charge for Pegles, made the deal with Atolia,
and will remaln in charge as superintende8{ Hugh Coke 1s general
manager for Atolla operations, but will not be in residence at Tem Piute.
The mill 1s to be re-vemped to recover zinc, although I doubt if there
ls enough present to be of much value. It 1s planned to get a new mine
foreman who knows something about mining.

Plan of development calls for sinking a winze from 4th to 5th
level (125 foot interval), and then to ralse the main shaft to the 3rd
level. Also, cross cuts are to be run in the upper part of the mine, and
the 300 level willl be extended beneath the Burdilck shaft.

The price pald ﬁgr the property ls confidential information;
S0 1is my conclusion that Walker, and probably the Bureau of Mines,

pulled a fast one on Fegles 1in disposing of the property for less than
the value of the physical assets. Frederick spent quite a lot of time
explaingng to me the maps of the deposit, maps that obviously had been
made elther by me or by Wyant. Why do we ever have to release anythinge—-
the Bureau does the Job very nicely for us}

DML
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_NOTED

-

JUN g 1969

. M T Dwight M. Lemmon
Mr. Uwight M, Lemmon Assistant Chief Geologist

ACG, Enginesving Geology earing Geolody
Rovm 4216, G54 Bldg. Engin J

Washington, D, C. 20242

Dear Dwight:

I want to expross my deep appreciation and many thaoks to you
the four filwm transpavencies of the Tempiute Tungsten Depesit Map which
eve received todayy  This wap and the Geoleglc Map (1Y » 1000') of 1944
with your additions bave proved to be invaluable to us,

On gvery occasion that we have field checked, we have found an
excellent and complete mapping job had been performed.

Several interesting aspects of the deposit bhave developed with
our deep drilling that might be of interest to you. Thus far, we have drilled
18 holes to a maximum depth of 2,000 feet, The deepest probe of the granite
~tactite contact was 1,250 fect below the lowest mine level (600) or at an
elevation of 4,995 feet, 1t appears that, with depth, scheelite minevali-
zation in the Moody tactite zone is disappearing. At the south end of the
workings, minervalization is completely missing and only the Grubstake tactite
ahove the band of hornfels is mineralized. '

At the north end, the deepest hole found horufels on the
granite contact and no Grubstake tactite above, Using the data from youx
map of 1944, with the overturned beds, indicates that we can expect this
situation, However, we are presently trying to get deeper holes to see if
tactite is present below where limestone should again be in contact with the
granite. We are in the process of drilling the first of three deeper holes
and, thercefore, may have some answers in a couple of months.

If it fsn't too wuch trouble, I would like to impose upon you
again for a filw trangparency of the Geologic Map with your additions of
1944 which is at a scale of 1" = 1000 feet. Both our copies are now badly
soiled from both age and use,

L hope that you can stop by Tempiute for a visit sometime
soon. We have an adequate traller camp to accommodate visitowrs and should
be deilling for anether twoe months, Thanks again for the films.

ely yvours,

s
P. E. Galli
PEG:1s ] District Geologist
b &
i‘/ i, y y
e () i o P
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 GEOPHYSICAL LABORATORY

‘

has a plessure-tlght closure. ’lhe Pyrex .’

tube is then also insefted into the Teflon
tube, and the pressure seal is closed. This

unit, which has a thermocouple well

. similar to that of cold seal and Tuttle
bombs, is next placed - ina horizontal

preheated furnace and heated “to the:
temperature of the experiment. Teflon

softens on heating but readily withstands
the internal pressure to 200°C under

~these conditions. When the temperature’

of the experiment has been reached phe
liquids are mixed by exerting pressure on
the Teflon tube, by means of a specially
constructed pair of pliers with jaws, to
the point where the Pyrex tube shatters.

The reaction -that immediately takes

place is recorded by the thermocouple,
which shows a rapid increase in tempera-
ture of as much as 5°C. Thereafter the
temperature drops back over the next 10

" minutes or so to that recorded before the ,

hquxds were mixed. The Teflon tubes are-

- kept in the furnace at temperature fromj

1 to 100 hours, depending on the tem-

perature of the experiment after mixing
of the liquids, to produce well crystallized

materials. The - products are filtered,.
washed; and studied by means of X-ray
dxffractmn patterns and in. polished .

sectmns T
Lo

PyrruotiTe FrROM TEM PIUTE, NEVA‘DA

Pe er R Buseck BN

The composmon of hexagonal pyrrho- "

tite when in equilibrium thh pyrite has-
found considerable use as a ‘geological
thermometer. Efforts to apply the ther-
mometer to  pyrrhotite-pyrite - assem-

blages  from, the Tem Piute .district:

i encountered ‘difficulties because at this:
" locality . the pyrrhotite ' is. monochmc
Arnold and Rejchen (1062) suggested that.
1 the thermometer may be valid even for
" such assemblages and that the compo-
sition of monoclinic pyrrhotxte can be..

determined by the  standard X»ray i,

method if the specimen. is first inverted
to' the hexagonal form by heatmg in
vacuo. RS

Amma-(’ :&,ol’ /9‘/»/?‘} i

%c m, /76

’lhe tungsten—copper dep051‘os at ’lom :
Piute, Lincoln County, Nevada, occur in
a skarn aureole surrounding. a small
granodiorite stock. One of the mincs, the
Free Turlnel, was studied in detail because
of its rather complex and varied ore
assemblages "All ‘the metallic "mmerals
oceur- in 4 diopside, andradite skarn,
which separates the barren intrusion from
unmineralized limestone and loca,lly,_ !
hornfels.

The metallic minerals occur as d1ssem— it

. inations or small-lenses, .veining being
extremely minor. ‘With' the exception: of .
pyrite, chalcopyrite, and scheelite, all of
which occur throughout the aureole; the
minerals are roughly thermally zoned In
the “inner,” formerly hotter, portions of
the aureole, in approximately paragenetic
.sequence  are “molybdenite, pyrrhotite,
magnetite, and  marcasite. Near' the
limestone in the “outer,” formexly cooler, -
‘parts, are sphalerite, galena,. galehobis~
mutite, cosalite, and native “bismuth. .
Except for sphalerite, these mmerals are
sparse. -
Pyrrhotite was one of the ﬁrst metalhc :
“minerals to form, and, as such, it was
-deposited durmg the earliest, hettest
-stages of the mineralization perlod Itis |

" most prominent along the granodlonte- "
~ skarn contact but. occurs in decreasing

amounts farther from the granodiorite.
" The pyrxhotlte is- commonly  associated
. with and generally surrounds euhedral.

crystals of pyrite, thereby indicating itg

later origin. In an attempt to determine
' 'its temperatures of formation all available -
‘pyrrhotite was sampled and exammed in
the laboratory. '

~Arnold (1962) demonstrated that the !
dioz spacmg of hexagonal pyrrhotite is'a
. function of its composition. The compo-"
‘sition is dependent on the temperature of
- formation provided that the pyrrhotite.
formed in equilibrium with pyrite and:
‘that it did not reequilibrate with de-
creasing temperaturés. Most of the Tem
Piute pyrrhotite was sampled within 1
mm of pyrite; and all such samples have
- similar dm Va,lues It is therefore assumed :
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that these pyirhotites formed in- equi-
librium with pyrite. Pyrrhotites that did:
not form close to pyrite have different
compositions from those in contact with

it. This would, presumably not be so had -

all the pyrrhotite reequilibrated as tem-
peratures fell during cooling. P
In the inversion ¢f monoclinic pyrrho-
tite to the hexagonal form the time and
“temperature allowed for annealing are
critical; with too long an annealing pgriod
or t00 high a temperature the pyrrhotite
reequilibrates, and with too’ short ‘an
annealing time or too low & temperature

it does not invert. To determine the
~ optimum . time ‘and  temperature for

i

CARNEGIE INSTITUTION OF WASﬁI'NGTON

temperature of the hexagonal-moroclinic
transition lies below 260°C, but at the. .
same time the reaction is too slow for ..

‘quick anncaling at temperatures below .
300°C. As the samples inverted rapidly "+

but'did not reequilibrate in 0.1 hour at

'346°C the. other Tem Piute specimens.

were annealed under these conditions. -

+ 8everal pyrrhotites were sampled from
specimens containing no pyrite. In gpeci-
mens, that contained appreciable pyrite .-

the pyrrhotite was ‘extracted with a.

dentist’s drill kept in contact 'with pyrite . '
at all times so that no pyrrhotite was

collected farther than 1 mam from pyrite.
Table 22 lists the results of X-ray

TABLE 22. Avex‘ége 2049 and Cofrésponding dqaony of Tem Piute Pyrrhotite g

Samplp o BB Fira " d(ton ~ Comments = ’
1 44.03¢ . 0.0041 ©2.0568 % 0.0002
2 43.965 - 0.0097: 2.0594 == 0.0004
3 " 44,005 0.0033: 2.0578 % 0.0002 ° N AR S,
4 44,017 0.0053; .92:0572 £0.0002 ORI
5 43,95, 0.0044 2,0601 == 0.0002 BRI T
6 '43.900 0.0109, 2.0623 == 0.0005 " Pyrite absent ' " -
T - 43.874 0.0067 . 2.0636 == 0.0003.- Pyrite absent’
8 44.01, - 0.0046, - . . 2.0574 == 0.0002 : R T
9 43.93, 0.0082. . 2.0606 == 0.0004 Pyrite absent’ © !
10 43.88; . 0.0042 ©.9,0631 = 0.0002 Pyrite absent
11 43.95, 0.0053 g EOR

..2.0601 = 0.0002

/.. % Standard error of eight or mor

annealing, natural pyrrhotité was ﬁneiy
ground under acetone and concentrated

~ magnetically; replicate” runs prepared’

from this material were heated in
evacuated silica glass tubes. L S T

different ~temperatures. At 700°C. and.
555°C the pyrrhotite-pyrite reaction: is’

_sufficiently rapid for the samples to have

. reequilibrated. Two runs heated at:346°
“and one at 455°C inverted but did not
~ have time to reequilibrate. They indicate

" the same composition within the limits
of error of the method. A sample heated
at '300°C did not invert in 0.1 hour but

‘did in 114 months
980°C did not invert within 134 months
but 'did ' within 1 year. Clearly the

~ pyrrhotites, all of

o successive:oscillations.

measurements on & number of Tem Piute .
which ‘were. originally -
monoclinic. Numbers 3 and 4 are from,

.the same sample; - they provide almost .
. identical results.
Runs were annealed for 0.1 hour at '

Likewise, all the pyr-
rhotite samples that were adjacent to -

_pyrite have very similar dios values and,

_had they been hexagonal when collected, -
would - indicate temperatures between
455° and 510°C. Those that were not'in

.contact with pyrite have consistently
“larger dups values and, had they also been;
‘originally hexagonal, would correspond to:
‘minimum temperatures between 390° and .
'450°C. - Although
Likewise, one at

“very ressonable . for”
contact - metasomatic deposits such’ 88,
Tem Piute, these temperatures must bé:
regarded as tentative. At present it is not

i
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GEOPHYSICAL LABORATORY . .
- clear that the relations between hemgonal

* and monoclinic pyrrhotite are.such that
.. measurements on inverted monochmc

material yiéld sound estxmates of tem—

‘peratures of formation.

STONY METEORITES
' P I’amdohro and G, Kullerud

Durmg thls past year more than )

studied in pohshed sections in additign

those described in last year’s report. he

I,followmg opaque and semiopaque min-,

erals’ have been identified: Minerals
- containing elemental iron include a 'iron
(kamacite) with variable Ni content,
Fe-Ni solid solutions.. (taenite) with the
structure of ¥ iron, and intergrowths of
the o and ¥ phases, plessn;o Cohenite
. (FesC) occurs only in ‘a few stony
meteorites and in small amounts. Schrei-
bersite (Fe;P) is widely distributed in

- small amounts. A new mineral, which by -
‘gynthesis was found to have the compo--
sition (Ni,Fe),S and which we refer to as

. the Henderson phase, was observed in
three meteorites. Graphite (C) oceurs in

about-one-tenth of the specimens. Native

‘copper (Cu) is commonly observed, but
in  trace amounts..

(I‘eS) is present in all specimens examined

and is frequently .the most abundant“_
‘opaque mineral. Chalcopyrrhomte, (Fe, .

Cu,Ni,Zn)8, a cubic hlgh-tempemture

solid solutlon, was observed' in about

“one-third of the specimens. Valleriite

occurs as a disintegration  product of
chalcopyrrhotite -and as an exsolution

product of pentlandxte.f ‘Pentlandite,

' (Pe,Ni)Ss, i present in about one-fourth
of the meteontes examined. Oldhamite,
(Ca,Fe,Mn)S, is limited to meteorites -
“that are highly reduced or that have a

1. high sulfur content. A new (Fe,Mg,Mn,
Ca)S phase similar to oldhamite but w1th

~much higher reflectivity is rather com-
mon, Alabandxte, MnS, was not observed.
A new. mmeral Wlth a hexagonal layer’j_,‘,;:

0 Umversxty of Hexdelberg. S

‘Native ‘gold was.
- observed in only one speclmen Troilite

“structire and contaxmng I‘e—C—S was
hundred stony meteorites haveé beenv‘ :
- Daubréelite, FeCr,S,, is also’ present in

observed in 10 per cent of the meteorltes

5 o '163  

about '10 per cent of the specimens. ' :

Sphalerite, ZnS, occurs in trace amounts
~only. Chalcopyrlte CuFeS,, wag observed . -
in a few meteorites, and pyrite, TeS,, was

. identified only once.

Besides these minerals a number of
new ones were observed in small‘amounts
and mostly in single meteorites. These

phases are referred to. by the letters A
through L, For most of them the compo-- -

- gitions are partly or completely unknown
“although their major constituents can

often be deduced frém the mineral .

assemblages with which they dre associ-

‘ated. Mineral A is strongly anisotropic . -

~end has a dark yellow-green color, It i

“almost mvanably occurs  as Jlenses or:-

" lamellae in daubréelite and only. rarely is

found independent of troilite. Its optical,

" properties indicate that it has a pseudo-'

hexagonal orthorhombic symmetry, and . ./

it may be a transformation product of -
Mineral B occurs  inters-
layered with' mineral A and appears to”
have formed from it, not dlrectly from
daubréelite, with whlch it is also closely ‘
associated. This ~mineral - -may - be a
‘ terrestrial alteration product, although’
- the neighboring minerals, some of which .
-are very susceptible to weathermg, show :

daubréelite.,

- no sign of alteration.

Mineral C . is- ohve~brown weakly &
reflecting, and. apparently isotropic. It is"
- commonly, but not always, associated
~with daubréelite. Mineral D is colorless
and. transparent with - high - refractive
1ndex It replaces ilmenits and chromite
and is always associated ‘with chromlte. y
. Mineral B is dark brown and oceurs with'
,‘ltroﬂxte It is elatWely soft is: Jsotropm, .

t
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1S0I- G2 I EQUIPMENT EQUI PMENT INSTALLATION
NUMBER DESCRI PTION DETAIL
R 100 ORE APRON FEEDER 2641076
T 1008 APRON FEEDER GREASE LUB. 254-1076
101 WOBBLER FEEDER (USED) 254-1078
102 JAW CRUSHER (USED) 254-1075
1024 JAW CRUSHER LUB. 0IL 254-1074
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™ ROD DECK SCREEN 254-1085
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EQUIPMENT EQUIPMENT INSTALLATION
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: BER DESCRIPTION DETAIL
Ares 4B B
168 .‘1 CO’ FAN 254-1303
————— 169 llz CU, DUST COLLECTOR 254-1303
170 ..2 CO, STORAGE BIN 254-1303
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| 2 18t NEA HOLD TANK AGITATOR 254-1282
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EQU | PMENT EQUIPMENT
NUMBER DESCRIPTION
16l SCHEELITE CLEANER TAILS
TRANSFER PUMP
164 AGITATOR FOR
CONDIT LONING TANK
165 SCHEELITE WO, COND 1T 1ONING
TANK
166 AGITATOR FOR WO CONDITIONING
TANK
167 SCHEELITE WO, CONDITIONING
TANK
179 AGITATOR FOR W0y CONDITIONING
TANK
180 SCHEELITE WO, CONDITIONING
ph TANK
“ 187 W0, ROUGHER FLOTAT (0N MACH INE
188 WO, CLEANER FLOTAT 10N MACHINE
190 SCHEELITE CLEANER TAILS
TRANSFER PUMP
200 0, CONCENTRATE SAMPLER
208 0, CONCENTRATE THICKENER
206 WO, THICKENER UNDER-FLOW PUMP
207 0y CONCENTRATE BELT FILTER
21 W0, CONCENTRATE TRANSFER PUMP
212 W0, CONCENTRATE TRANSFER PUMP
274 TAILINGS SAMPLER (PRIMARY)
278 TAILINGS SAMPLER (SECONDARY)
26 WO, THICKENER OVER-FLOW STAND
PIPE
227 WO, THICKENER OVER-FLOW PuMP
25 SCHEELITE FILTER HEAD TANK
269 LIME FEEDER
278 0, RECYCLE Puwp
281 SCHEELITE WO, COMDITIONING TANK
292 AGITATOR FOR WO, CONDITIONING
TANK
302 SCHEELITE FLOTATION AREA Sump
AN PUMP
339 SCHEELITE CONCENTRATE THICKENER
AREA SUNP AND PUMP
INSTRUMENT INSTRUMENT
NUMBER DESCRIPTION
A
570-F | ROTAMETER
571-F1 ROTAMETER
572-F1 ROTAMETER )
573-F1 ROTAMETER
574-F 1 ROTAMETER
575-F1 ROTAMETER
576-F | ROTAMETER
577-F1 ROTAMETER
578-F| ROTAMETER
580-WAH ANNUNC IATOR
580-WSH TORQUE SWITCH
581-FIC CONSTANT DIFF. RELAY
581-L0V GLOBE VALVE
581-LE BUBBLE TUBE
581-L1C PRESSURE CONTROLLER
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A I EQUI PMENT ZQUI PMENT INSTALLATION
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/ ‘o "7 CYCLONE CLASSIFIER 254-1316
BALL MiLL "z 111 ) ROD MILL .
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