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• ThcJ. O • 

Cal1forniH. in Sections 15, 16, 21, and 2~t !o~nship 1~ &outh 

and Honge 41 cast. The twenty-four clal~s lie just within 

the uncurvcyed southern bound~ry of the north~est portion of 

Death V.ulley Hat ional :·'JonuTTlent. Since the l~nd has not been 

formally surveye d , the sections g iven ~re an approxirnction. 

It is stronGly felt that Wollastonite i~ on the threRhhold 

of beco ~ !n~ one ?f the Qore u5cful af the non-metallic ~iner31s. 

Its potential 3S an industrial miucral hasn't been fully 
-. 

; rt:nlizcc. ~s yet. i1o .... .'ev~.' l, before U cO lTt r>an:1 invests '.:.ir;·e tll:o. . 
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I disposal. The~. O. Group's claitt~ cover JUfit such n deros i t. 
, , 
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In view of t.he lart;e s.ize of the depo~it, as vell as the 

vhiteness and hien grade of the ~ollastonite, it is recommended 

that the Cartel Chemical Corporation continue mining and millinj; 

plans for the J. O. Group and the cnle of t~e ~ineral in existi~g 

West Cocst Wo11astoni~e markets. It is also recommende~ that ,.. 
I ------

the Cartel Chemicai Corporation ec~ark on a ~uc!\ needed research 

progrnc to devclo? Wollustonite to its full ~otential. 
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Pre sid c n tor t i1 ceo r p ~ r n t i 0 II. a ::; t f) the f (' 1\ I; i till t y 0 f u· G i 'n G 

• the deposit ns u source of Wollastonite frol:! "'hlch a West 'Const 

Wol1n5tonite Industry could emerce. 

A portion of the exalllination ..... as mad.e durinc r,~r. l!n ... ·1ey's 

,- ~. 

. '. , : 

... 

presence. 

Status ~f Recor~ Data 

The J. O. Group'~ claims'are recorded in the Inyo County 

Courthouse at Independence, Cn11fornin. The n"sesf,r.:~r.t \lork 

is up-to-date effective tieptenber 25, 1963, .rit which time an 

nffidavit claiminc amount of asseGsmcnt ~ork totalinG 

$2,~QO.00 ~iniwu~ was filed in Volume 18 o~ ?ase 650 at the 
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mining c1ai~s situated approximately in Sections 15. 16, 21, 

and 22, Township 15 north, Ranee 41 east. They are in the order 

of the Ubehebe Peak quadrangles of the U.S.G.S. IS-minute 

topographical map series. The clal~s can be locnted on th~ Death 
. 

Valley sheet of the Geologic map of Californiai sc~le l:25~.OCO 

published by the California Division of ~ines. 

The field clniru~ nre in the Panamint rnn~c at the southern 

~nd of Ulida flat. To reach the dep05it rro~' OlanChat California 

it is necessary to. trav'~l .Of\ the peat.h . .v· 8.11.~J.. ~1!;?-~.l;..7t.op •. . rond ... : .•... ... . :.. 
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turn onto n roueh nCCCGS roed • The cuin dcpo~it is located 

•• 5;6 miles further dovn the roud. 
'l'he t.otal distunce traveled 

from Olanchu i8 55.3 mill:z, or it: ·pd~fcrrecl. u. t.otal of 65.3 

cl1~s from the larger tovn of Lone Pine. 

Terr~in _ The terrain is typical of the Death Valley 

area: ~i~h steep rocky mountain ran~es trendinG in genernl 

north-southcrnly direction with flat deser~ vallcys between 

ranges. 
The valleys are sandy v~th some sand dunes and 

scant vc£etation. 
The uountains 0.150 Inck veget.ntion vith 

the exception of some scattered pines and sat;e. 

Activity in A~en - The ~airi activity of tl1C area in ~inin6· 

area but not enou~h to evoke consideration. 

Water Facilities - The Ubehebe Pe~k I5-minute quadranGle 

lies in the southvestern part of the Great Basin in the Basin 

nnd Range province. 
DrainaGc flovs into five closed basins. 

The Hidden Valley-Ulida Fl!'it recei.'les only 4-p!?rccnt of this 

drainage. 

The preciptltation of. the drainage aren isn't plentiful , 
-nnd, in mo~t of the area, it i~s~i~ht and ~porndic. Cloudbur~ts 
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'f her c II. r c II 0 P <.: r e n niH 1 ~; jJ r in£: s 0 r :; c t! P 3 , e x e C )J t. at n f c .... 

• pIa c e son 11 u n t crt,! 0 un t e. in'" hie his 1 0 c n ted' l' i ve rr. i 1 e S fj 0 u t h 

However, it i:; f<:lt that a limited supply 
of the J. O. Group. 

of .... ate r .. sur fie i c n t for r:ti nil) G nee c z z:i tic::; teo U 1 d be 0 b t a i ned 

by sinkinG a well at Ulida Flat. This vater probably would be 

potable. 
In this case, drinking water could be obtained from 

. '. 

the Hunter .l':ountain Rrea. 

Po .... e~ _ Electricity is not available econo~ically. The 

only solution .... ould be to install a diesel electric 6e~erator 

~at the mine site ' should the size of the ~ine .... arrant such an 

installation. 

Maturel gBS ~s unavailable. Should sas ~e rcquired at 
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Transportation - ' The nearest railroad in at the to .... n of 

Keeler which has a narrow gauge branch of the Southern Pacific 
" .. . 

Railroad situated forty-five niles from the deposit. The nearest 

standard gauge portion of the Southern Pacific tr.ack is at 
• A 

Olancha 5ituated fifty-five miles from thc deposit. Fifty miles 

of the totul distance is over good road:; .... hich are co~p05ed of 

21 miles of California lligh .... n:r 190 (black-top), 23 miles of 

'. 
&o~d dirt haulage rond and a rc~ainin6 5 cil~s of very poor 
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cisht rnil~s to the huul. llo\levcr, nIl but one mile of the new 

route is in current usage by the county. The additional mile • vould be over relatively flat terrain. The new route would 

,... 

t, 

. , 

.' . 
( 

, -, .. 

make the ba~e of the depo5it accessible and, therefore, permit 

a more economical method of ~ine developnent. 

Climate - The claims are in a desert recion which is hot 

during the summer month~ and cold durine the vinter·months • 

• The altitude of the specific lQcation dcter~ines the extent 

to which the clinate affects mininG operations. Summer ter.:pera-

tures are disagreeably hot belov 3,000 feet · with temperatures 

soaring above l20o F. The winter temperatures are unpleasantly 

cold above 6,000 feet reaching below the frcczin~ point. Strong 

1n flash floods. These floods generate ~roblems in maintaining 

the roads. 
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• district which wus first known for the 5cattcrcd copper depofiit~. 

Later, recoenltl~n cnme about after silver, 1eBd, Gold, nnd zinc 

deposits were mined. 
~lon-ITletu111c depooits hnve nevc'r rcnily 

been exploited. 
Bulky materials such as li~~~tone, dolomite, 

and a6sreeate nre com~ercially unnttr~ctive in their iGo1atcd 

condition. 

, . 
Salines, talc, and asnestos have been explored but 

none are present 1n sufficient quantity or quality to be 

developed. 
The Wo11nstonite and garnet of the · J.O. group appear 

to be present in both Q.uality-and .quantity ""hieh would ~,llo .... 

their comnercia1 exploitation. 

They consist of limestones and dolomite and include quartzite, 

silt stone, shale, chert, and some. conglomerate. 

The sequence, which extends from Middle Cambrian to Per~ian 

in a composite scction more than 1,500 feet in thic~ne5s, has 

. -. 
been regionally mapped. 

A great gap in the sedimentary sequence separates the Permian 

rocks from Late Pliocene and younger cohtinental depoFits. The 

-Cenozoic rocks contain so~e olivlnebRsalt. 

,J The Plutonic rOC~St vhich have been correlated .... ith thc 
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diorite, ~yeno6Bbbro, and cnbbro. 

The c 0.1 c _ ~ i 1. j c:\ t. I~ 1" 0 -= j( ';, inc 1 u d i r: [. ;.! 0 11 c ~; ton it..: t '..!. l' c the 

product o~ contuct metn~orphis~ of Paleozoic limeston3s nnd 

dolo~it~~ by the Plutonic rocks. 'i'hey occur irreculol' ly in 

~arble nlong Intrusiv~ contucts and, prcdo~inately ~n cnrbo~nte 

forr:ation5 that are norl!llllly· silty, sl1aly 01' cherty. 
• 

Toe culc-

silicate rocks consi5t ' principally of varied combinations of 

garnet, diopside. idocrasc, epidotc, nlbitc~ orthoclczc, 

wollastonite, tre~olit~, c~lcite, and qunr~z. Thc only one of 

t pes e 'V hi -: h h a v e n n:; co:!. r:": I'! rei alp 0 Z sib i 1 it:; i s the t: 0 ~ 1:'.. S ton i t I! ' 

batholith and its satellites of late Mesozoic age tran~ected 

and deformcd some parts of ' the earlier folds and thru5t faults. 

Cutting across the Paleozoic an~ Mesozoic · rock~ is R large. 

angular unconformity. Volcanic rocks and other continental 

deposits of late Cenezoic age were depsited over·this unco~for~ity. 

Thcre are later faults disectine; the above, soIte of ",htch have 

displ~ccd the present topography. 

G e 01 0 c:: 0 r t ~I C .r. :). G r c ~ 1: 
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were de~eminated throuGhout the Devonian calcareous rocks 

in the J. O. Group nrcn. 'rhc ctructurtll control of these 

gasen \Ins the tvo r.11%101' faults thHt fortl the ca!.lt and \-rest 

boundcr~ of the deposit. The southern 11~it of the deposit 

is not well defined uhere it enters the Miszissippian 

calcareous rocks gradually. There it ~icinishes in intensity .. 
and ultimately erade~ illto a non-Wolln~tonite bearinG li~estone. 

· The Devoninn Lo~t Uurro torrnntion hostinG the Wollastonite 

. ' consists ' montly of interbeaded limestone ~nd dolomite. Light 

gray layers alternate with dark cray layers, conspicuously 

depictinG striped mountcinsides. Sone of the dnrk layers 

The Mississippian.limestone for~ing the "ass'y" boundary 

of the Wollastonite is the Tin Mountain li~estone. It is 
. 

from 400 to 500 feet thick. The lower portion is ~omposed of 

thin limestone beds which are interstratified with light to 

brownish-gray to ptlle red calcareous shale. This calcareous 
\ . 

shale could be the o.gent that formed the deterrent of further 

form~tioh of Wollastonite in the sout~e~n - portlon of the deposit. 

, . 
I The deposit, itself, is easily distincuishable fro~ the 
I 

1 
I host. The Lost Uurro forcntion i'E nearlypu~cwhlte and is, 
I· 

.• ":'" .' : . ... ,~.~J;-C.re ~:S?~:~ ;-.. t.n,. d i !'~7t .. ~,!n.~ .r a: s.~ \ll.:t.li,. J ~.~ ::~ ~ p,l cai :· r;o~;t· .~~ur .r6:: Cb~1'O' 1~ i -j·b.:...·: .. : 
i .,-.,. . • . ....... e . • .... ' . • • • .. . '. '. . ' . ' . 0. .0_ .... . .. . ~ •• 

. ;'. :'.' . . :.'~T·he~;~rOII·a·st:o~.it~.:. O'~!C:\J . .r·f! · J,~ :·.a·.~pi.(lX_i'm~\el:Y · ... O·O:..;pC'l'·c·ent·. 're'i~~t}~0I1Sh:1P -:.: .~. 
I :~ ~.:· ····"~.':··" · · ...... . . . . . . . . . . 
" .. . . ,. 

' .. 1. • 

t ... e. .. • . ..... ........ • • •• • ...... • : ....... ' •.• f': , .... 0. , ... " .' •• _. ....... .. . ... oo: _" •••• ' .. •• .;. -\. .: •• ~... ~:...., : . , .... , ,. f ...... " ........ .. 

\'" : _ ~. ..:.... .... . .' . . ' . . \ ' :.. 9. - . : . ~ . ~ ~. \ ......... . f . • .•. ..';. ~ .. .... • ' ........ ~. .. .... '. e. ..' 
.• - :.. .0 . ";- : ". .... .. . ~ ....., ...... OJ eO. " ... e ' ' , '... I . •• - . . . • ••• • ~ .. . . . ,' , . 

.. -. . . . .. . : : . .." '. '. .. ... : :.' .. . .11 • 

.' 
. '. , ... 

.. " .' 
.. ~ . .. ·0 :': ' . .. .!: .• ~ • . ... ~. ~ .. ~ ... .. : : . " :-'.~: .. *' :-, 

I 
I ' 

. . . .. . .. .. . ~ •... . . . e,.. . . . .. _ ... 
: .:.. . ~, .. '. - ." . ..' I .. . ... . .. 

. . .... '. \ .. , .. 



" 

1 ~ :. , I " . ' ~ ; 
., .": ' '. ~.. ' •• j 

.: e' -~ : ' .. : \I i th a 

. ~ :: '. ~ ~· i";, ·~' ~' .... '. ' . .. -
."'"' . : I."l:"··\ ", deposit 

"hite 

arc 

altered 
, ;,. .. 

included 

limestone. Chemicalan~lys1s of the 
• ," ~ t, " .' . ~ 

at the end, of this report. Samples were 

: . ,,". 

•. I .' 

the . . ~ , :;~'" :.; .taken . in 
, ; f...! t. tl.1:!1~ '. -- ;,,( . # .. 

. ' I 9'1.91 

following order: .. ,: ::. i 

.. . .'. ' , . i \ : 
a1 6n s western border 

" , .. 
, .. " 

. ' '' ,-, ,. ;: .' I. ," i' .,: ::. ' ,' .. 

# 9'( 90 
# ' 97y2 

., 9793 

cio \I nee n t err un n i n g nor t han d sou t h , , 
cross southern end of deposit running east-vest 
along eastern border of deposit running north-south 

A compo~ite sample of the deposit taken by Glnddin~ 

~cBean Co~pany coordinates favorably with the ~heoretical 
~ 1·'_ ... :, ~ '". 

" . 

.. :.. assay o.f wollastonite (CnSi03) Such a close compari!;on is 

although the overall content 

is also without precedent. 

i~olla.stoni te o the r r·! ate ria 1 Theoretical 

. ~~; . 'Total 100.00 100.00 10'0.00 100.00 

• # • ~ . 

The main body of ~ollastonite' contains material that is 

..... 

, , 

. ;, 

-, 

:., , ;'. t ... · .. :. :':: ·.:.v .. e r.Y ".vh·i \ e=.. ~;n d .. h n ~::- ~~. e:' t y' p.~ c .. it). .•. ~ p ~)~~ 1 n.r.· .. : ~ ~.l' w~_t 11 r ~ -.0 .f. ,~:Q.11 ,a.~:t,:? I.l:-' ,,' -', : 
• -. : • • .". .. .... • ' .. ~ • •• ' .. ~ .4O • • • • .. • ....... •• • " •• 

: ; •. ~..:' ;.:.~ .,:' . ::'':.:ft·~\ .. :. ,'r"f)~f:::' ~f).r'~it\e'i. . ii..~ ~i ·~·u i'.t.~~.·a:q·n~:l·l::·:·i ~.: ~·~:'ib:·.:l· n":(;irip-~~i.:~ 0[i~·Y1~t tl: ... ::; :~ •. " 
. • .. . ' . .. .. . .• . , ... • • ...... . .... ,. I _. Wo "._. , . .. , " " eo., •• ' • • ••• 

d ~, .i"S .I!:~'-·~~i.' ":r j · ~",,;,,: •. , ; .;':"· r~ · H"d·"q·f·~·''i' ·(~:;·i~·li. ' HI'- ., .. •.... ~, f" " f . , " . '.:: ," .... C;"~':.' .>.1 > '. ,.~_.; r ?~.,. . "~ . ' ·~ : ,: :/~ ~· ~: ~· ~ · ~r~ .l · :. ·.' ~ <:~! .!, t. : ··.·.t' '::" i't( {!~~.; 

'! . -

' .. 
' ... 

:.1 i . 

i .-- . . .. . .... : , . . . ~ '. 'i" : :: : I. ~~ . " 
'. , 

.. - ', , ......" ' .. : ' , ••• • • •• • " • I .....4O .. '. " .. -"" ~ , .... : ...... :- ". : 'T ." . '. .. ' 
- ' , ' ~ .' .. . ~'.' - . . , •. : : .. ' . : .... ~ 

. 0_, , '4O e ' .. 'j:1 : .... '~' , .• ; )-.\,. '., ' ;.1' 
• ...... ',I: . ': .. :..t • . .: 6 .... . , •• ~ :, " ....... 

~ : '! ...... ::~.. . . . . .. ~ 
- ' .. .."... .. ,- . .. , . 

• # .• '. : ' .­. 
., . .- . ~. ~- -: ... 

.. .. . , . 
" 

.' . . '.., " ,. 
••• ' .. 4O .. . 

. '. ' . .' . ' . 
... ' .­. -... " ". .. . , 

~ . 

. . 
... . .. -

'. ~: .. ;. '; : .... ' 



.. '. ' . ~ I. . ,. . • . : 

, . .' . 
" .. / .. " ~.' , 

' .. , . ' 0 ". , ' " \ " , ' • #'" " 

' • • , . . ... ": #0 ' . ; '. ' j • 
r ~ 
- j 

. : ~ ~ .' 

.; . . .:~. 7, mill e d • 
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. < There are tvo other 'occurancen of \lollastonite in the 
.I~ . ! ' ~ ' . '. 

... ~: :" ( : - . 
. ! ;; ! 

' . , .. •. .. 
"~. ' .' ~ '. ~. : . J ' • o. G r 0 up. The sed e po S 1 t s are ve r y 5 mall -s n d, a 1 tho'u G h 
'. i 

' .: ':",. 

'. '.;.' :' very ",'hi te in color, hsye a larger a~sidu1ar structure. . ', 
. , . -, ~ , 

: ...... . . some 
'. ' ., ,,:' 

degree of diversity . 
. · 1 -. ~. ~J 
.:" . 

. . . . 
;:~~ '!' " ~ 

' to the deposit 8.S a Ilovever, these occurahces .really . .. ~: 
f!.~ . "< :0:, . ~.r;· : ~; are too small to consider on their . individual J:leri't. · .There 
,. I . 

..... .i ~ ... . 

: : is no indication that these occurances are connected in any 
. ,.~ . . . ~- -

.. \lay vi th each other, or '.lith the rnain deposit. They are 

:!""\ , commercial value. This deposit ~as formed by Gases escaping 

·n .~ l",.l .. ; .~:. ~ > . from the mineral.izinE; fault ",hich fort\s the eastern boundary 
.' :: -:,.,: ' , . ~ . i ~ ~ 

of the main Wollastonite deposit. The garnets are in a dark :v: 

"" ,; 

ru . :. ~--~ . ~· :: ·iT · 
co1ored .cale-silicate rock - or tactite. 

L~ ~:' . 
"', 

. ' , .. .;.. £ • . 'l'he tactite is} 
. :.. .. ~ - : -, . ""\ : " \ . . ' .. .. 

' ~ ~ ... : ~ '~.: .' ' . characterized by the iron bearing garnet nDd minor amounts of 
riJ ~: ~ .J~ . .: ~ :. 

idocrase and epidote. _There is another occurance of garnet 
. • ~-~ t- { '-

~ • # • 

.. 

f'~ , ;·1 in J. O. 11 but it is not known at this time vhcther this 
; : ;·.··i · ~. 

- -

deposit has any commercial value. as its size and potential have 
, · 1 , . , . 

not been disclosed. 
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• • . - • a •• .. t l .. ~ ~""1-.. . . " 
:~:'--:#~l'~' :~/: "i~" > . __ ._._ . ., ' . . . ... I '1 . ..... :~~:.~:-~~ > ..... 
' . ~: . ~ " I' ". n.---'ptlon and • teatl'on " , I'!.' •... ~\ .. ,: , . ; ~ , 1 '" . ~~ LO , , .. , .v" . 
. f :,', ' _. ' " . r. . ' 1','\: \· " ; · 1 .. ··f. 

: " p.~ . ' .' :-.. . . . . -. .. ( . • ."_ .. " ;~i/ . ~1J-~ ~( )~ 
.: ': .r; ,1.~::' . . " . '. .' The property consists ,of 24 unsurveyed lode '. " ,t '~ :< I '"' ''\ ... 
.' . .... . mlning claims (known as the J.O. Group), located near Hunter Mountain, Inyo County, California. Within these " j.; ~ ' . ;'\ 

~ '.~:~. " ~ ct:iims a massive dcpos~t of Wollastonite occurs as a va~ey··side outcroppin~ w~th little or no ~v.~rb~rdc~, an.d . ~~;~ ~~; '.'; ~ ::. ~." 
~i.J;, the property can be mmed by open-<:ut, bench. or quarry methods. There IS httle . or no precIpitation In tills : '. ~ .: ~,j .' .. 

~~' .. ';"'. 'ma, and the claims can be . reached by California State Highways, Inyo County maintained macadam and . ". '! ./I--' ~"," : ' ,~~ • 

~.f. \; :'1 . gnveJ roa.ds. and a mine ~cce~ road, ~11 regularly ~ravelled by automobile and truck: The distance to the . " ~.,:. (: r' 
~ .' . ' I. nearest railroad from the mine IS approximately 55 miles. .. ,;. , _ ... ,It;- . . ':' : i."" 

" ~<~";;' " . ..' . .... I·:·~ ·: 
· t,'): :;"~"'~ .·A basic Ccological~ngineering study of the claims was conducted by. Herbert F. Buchholtz, Professional ., ' .. \:;-\::~:~ '. 
~ .. ,~,~ it; ,' ~: . .Enginec~ - Nevada L~cense 1732. Mr~. Buchholtz calculated t~a~ the p~operty has probable Wollastonite ore :: ~ . ~~, :.;. i'- ',F :' 

! f:: }.~'r .: ~~e,~,l~ th: range at 25,OO? .. OOO to~s ~nd could ext~~.~ to. ~osslble reserves. o~ 189,000,000 tons. Proven .. ' . • ~} .. :;.7-< 'I'. 
~. ,\ ' . .,; . ~ ... ~ fl · reserves of 7:-0.00G tons of \\ollastOOlte are prescnt on a ;' . portion of the massive deposit. Dr. '. ':.'. ! • .: ; . 

I '~}:r;.; '~ ~YvOr~H. S;":.ilte~, G:ologist with the ':Division' of Mines and Geology, Department of Conservation, State of: '~ ~ r: .. ;> /~: 
.. ~. : l1<'~ California. ~csourc:::s Agency, Los 'Angeles, California, inspected the property and confirmed the General ~ , :~~; .:" .. ,::"}: .~ . : 
; .• ;':il , .<i. .. ·~~U~st?nitc CJlcula~i?ns of a IT\in.im3\ ' 750,~00 tons o~ proven Wollastonite reserves ~see "Proven Wol1:stonite .. 'j":f<' ~:.: '::,:' 
· :.;1' '-;, .{; Rcsi!rves"). In ~ddlllon, Dr. Smltter exammed showmgs or 3 , potential copper OXIde-zone halo which may ' :,: ;.::.~::: : ~'._ 

\ ?~-;.;;. ~ ~ ' o""ertay a 'copper body. He recommends drilling and attendant assay to map an~ assess the 'value of the copper ~ . :\:~8' ~:~ i~ = 
.. j ';;,I, If.;. Within the property. ' , . 1 . ' , '. . ... ' ' . ... . .. ~.:. ,~:;: ' t!~~L. . ~~. 
:' .! • . ~ . .. , " .... . 'Th I _ . d h ' } ' ,' :." ~ 

• . t · ... ,,~' :. . . . , . . _ _ .'_; e c alms an t e · (' . " ' l :' ~ . ' ~" 
'l.:{ .. ':"'{~:annuaf assessm'~t work "ihe'ret~ -hav.e . been ~uly "rei:~rd'ed - in the County Record Ledgers, Inyo County" .... . , ~ ~r; r .. '." -J. 
~, •. ;( ·~\ ;/.':;Courthouse,Indepcndence, California. The property is approximately six miles southeast of. Ubehebe Peak, .' ,. ;,\ .~i . ~ , ,- ~ ~, . i 
i~;~~' ~~:'~ . : ::<:S?me twenty miles from the Nev~da-C~f~r.nia boundary. It lies w!thin the Panamint Range near the so~t.hern· .. . : " >'~::l~'; ':/~. i · ·:·.l; ... · ~.) ~ =t~f Ulida F1at~ The Wollasto~t~e depOSIt ~utcrops ona~t~YSld~. between ~sooo and 6200 .f~e~ above. ~.~ ~. r' ,; \~{ .... \ f.~ ~. 
- ' , ' . ' ........ •• , , ; .' ~. n . . "Id " . ( .) J : /. ,;~., t · ~'!f>." .,,~' ., . ' ,:,. _". . ,.' .;~ '.' ," , ', . tj, ';'4~ •. :,' [. 

\ ' -;.".. . ~ ........ .,: '\ . " . ';'; . ' 7"~' 'Y . • l .f 
. ~ (.t.~I'.: ~ .~.~ won~tocite Res~rves : , , .';" ' .' .... ;~ " ' .' ... " ... ,~: .: :: . /T~ ~".(~:: \ (t 
• : . I • . • . . ·t , •. j ., 

· ~ • • • . ' . I : " . • • .. . .. "'~' I· . 
.. ' ~ . F,,:';: F: '. Sa.mplin~, drilling. and assay work perfor~~d to date on ap~.;oxi~ateIY· 12 - 14% ~f the main Wo~lastonite' are .~ : ~)~ ... . :. ~t t, 
-' ;~ ./ .~':;.~ 1 body .. reveals proven. tonnage of consist.ent quality of 7.50,000 tons~ This tonna~e and quality sta~dard fo~ the " . , :. ~ . : .~.~~: 'i ~ 0:- f:' 

.. .. ; ·~z : deposIt was determmed after (1) br.oad, surface sampling and assays thereon, across the centerline. easterly, . '. ' . ' Y, : :. , •. }.:; ' ~. 
: '. ~i. .1:'t ,· westerly ~nd. southerly lines~' ~ ,Portion of the deposit. (7) sampling and ~esultant a~,says from discovery, .': :: ." !:,~~ ',: . .. 
!; " •. '; blast, and dnll holes. and (3) drilling and attendant assays taken ftom 12 drill .holes of average 36 ft. depth. r ( • . • •. I t 
" l : ~. ~ :. across the main lines ~f a portion of the Wollast~nite ore body .. ¥.~~~s of thi~ ~ate.rial we~e also performed, ; ' . . /~>;': ~> ~~ 

: (rom the surfact matenal to the bottom of the dnll·holes, an<~ foul}d,to ~~7 con.s~t~t~n quahty. · ~ '. . .. ;~ ., '~~':.ti · i: r.: 
. •. : - ... ~ '. , ..... ' :1 ' I . \ . • " '.' . ~.~. . . '; " :; • . · · ,'\. ·':L" ~ ' · • ~ . ; ' .. ' · .• ~r.. I . I ' ~'J, . 

',;" C.oaal M.,kct ' .. ~,' " ';," "~~ , . ,", , " i(, ~:'5~r '; 
". (,: :~ ';.: Several hundreds of thousan~s..af to~s of filler-extender m~terials a~e !sold in ~e Western Region of the U.S: ; " ';'1 . :>, .:It ... ··,;.: t 

· : ....... I •• ·~\ Exact amounts of WollastOnIte sal~s lnt~e. W.ester~U.S. regIOn are difficult ~o Identify; howe ..... er. in talks with " . '!_:~ 'j '~ ~~ r 
_. ·r:?· :-· ~arious users and the sole-source Jobber, It IS estImated t~at 1912 saIes will appr,oximate 15,000 tons. The .A ,'.' ""'.' !.~ . I .' ,:. 

\ .' . m.:Un reason for the slight Wollastonite penetration of the fil~~~-e.xtender market 'in the Western U.S. 'is the cost ' .:; . 1;' .: >.~ 'j r: 
· . ~ .. n , ~ ~r freight from the east coast. Several major filler-extender users .in the We.st~m ' Region. have eVinced 'hjgh '. 't',' _ ~'! ~ .;:.. . 

. 1 ; .... ( •. lntetest in .. repl~~,ing current fiUer-e~tenders wit~ WOU~:~~.nit~:~f a' "Y~~t .Coast sou~.ce wer~"in pr~~.c:ti<?ri; " . ". > .. : ;'::'\'r~~} [( 
~ -- . • •. . .... I ;, .. ' . ' .10 ' • l I J ' .. ~ . ; . .. ..... .... ' \.-.. :.:~ ~ . • '." 

.~ . .. TIle Wollastonite to be mined, p~ocessed and ~ld .·: / ...... ;~;.\ " is exc·eptionai1y~whlte.1s fiee 'of iron, has _: ~ . -:.! :': ~ ,.f r 
" , DO ~bonate content, can be ea~lly extracted and processed~an~ sl10uld be able ~Q pe?etrate the Western U.S., . ( ~ .. ; .~~.:.~ . ~ . ~. ~. 
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. " , 'f ' The property lies east·northeast of Keeler, California and ' may be reached by California Route 190, from'" "': /r : ~;J 

•

... . Keeler to the 'Saline Valley Road, then north to the Race Track Road, then West onto the mine haulage road. ':, , ~:.~( . .' : .:" L 

The total distance from Keeler is 43 miles of which 38 miles is over macadam and gravel roads, maintained by • . 
Inyo County, and approximately 5 miles is mine·haulage road. The latter is regularly travelled by au!omobiles . . ' : .. ~ '; .. : ~ . ~ '.~ .. :~. ,,; 

t . Keeter. California is designated" by the California Public Utilities Commission as a railhead. Truckl of the ' . ~ '?: . .; ; J . 

"> .' Southern Pacific Railroad regularly pick up products of lI' talc mill located at Keeler which they haul to the. : . ~ .. ,~)~:. ' . ';', \ 
" . loading area at Lone Pine, a distance of approximately '10 miles, over paved road. The total distance from. : ~ ~ , ",: '!t .. ~ . 
l , . Olancha, California is approximately 5S miles. Olancha lies on the Southern Pacific Railroad. There' is a talc ~ ~ .;:.:.j ~ . 
~ :"...:;' .. : : .. mi11 and s.iding at Olancha. . . " , (, . .' . ~, ~~'.::>~ ' ~" ~ 
t.~ , . . . . .. '. I • S ' , .1 • • • . f 'i 'J,..' .' ~ 

• )-. • , j , ".i ';" ; .' . • ~, I • ,r ".':1' ,>~ ' I " : ' 
I. :. . . ". : ' » ' ' . .~ , ."'.' •. ! '': ',1 ). ,. . ' t 

..... • . .. , ~ '~. , ',: ",.,:',.':)j '. ' , . ! '*~' . l ", ""'" r ..... I 'f .... or "' . l . . , t ~ ... . . , 
- .. • 4 ;"'. : . Conmtuents 0 the Property . , ' i' t' .~ ( 'c"· ,. 
. '. ' ~ . .,' .1"" , ..... 
'Co r · ,. . . f \. ' i .\ . ' ~.. . 

• /' . : ... .. , ~JThe tota! surface area of the massi,,:e Woll~stonlte deposit -iying within the claims encompasses appr~ximately ... , :~ . :1 f; ;~. ; 

,i., ' .. /. '.); .. : 6.000.000 sq. ft. During pilot to~age ex~r~ctio~, h3f1d-cobbing -or beneficiation was accomplishe~ by ···. ;: ;~. ;" ~J : ;{ : .. : 
: :' .. '"' .. : ... : '; . hand.t~~g .al~ore that W<lS not white to a. ~~il~~ p~e. Th:ba1ancew~. crush~~, pU~Yt;~d~ ba~e~.;.an~ sold .. ~~ . '. ~ ;;~, \>. ,; :~~; 

.' ,: 0. . ': . ' -" ,,' "" . '. ' , .. )\ . , .\, . ... • . ' . r " '~ : " 'f. ~ .I'l. ~ 

-{ ~ ~. .~' ; ' (.:. Adjace'nt, but separate from. the: W~llastonite ore body is· a lIn~·s~ries of almandite game.t outcroppings. This ,' :! ; ' j ,':/. ;: .. A; '. ~. 
, .. ~. i ' :~": 'gamet is used iri the abrasives industry. . ' .>: ~'. ' . • ;' : .. ' ;,J .' " , '., • i- .' . ,,'. ~ ... ~ . ',' . :;' 

o. ~ ' .. :'.. : ... . . ,.., .' ; ",: ". I. .. • ~. ' 4, r,' . .. ' ~..... ~\,'_.I. t~ . 4. '...,. '.. 
f , '\" .... '.,:1. . ..... . .' . . • . . • • . . ''1 . , f : <. ~ . ~ .r" t.: ~~ t' r,'WithIn th~ bounds of the ' c~aims. a ~gh grade.of ~rystanine c~cite i.s ~asfly ~fce~ible. Also within th·c bounds :.~.: ~ .,'~~. -,: r: .. 

I \. ':"\ . ~; ", ",0£ the clauns. there are multiple Sh.O"':'lOgS of OXides o~ ~op~r. .;. : '. .," . ;:" '.. ' . . ,.~. ., t • . . ." / .I.\:t;~ 40. .:~,?~ ',;1 
4..~. I........ ~ . . , . -. , ~ '.. ..~ ' ... ',0 ,. ",, ' t , . If' • ,t!. .. .... ~ ~ f'. It.{i __ _ ... ' ..... 1.(", . 

~. ,,' - . • , ...... ,.. ' i ..... . . ' ')1 ~" " , . .... , t • ' f .' . : " , • . ". . .. .. ~ 'r, .,,: ... ; ~:: 

. i~.' ,'1 l~ 'i,; '. During discov.elY and, assessment .~,ork on two of.the sou~crlY. Claims, cobalt imd sfiv.er sho~gs, were. found .. ;' . :/,:. J ; -? f, -
, .. . . " .... , " • " ... . ..... • " • I ~;" ., • " , 1 ,.. , 

• , I' • , ., .. I' 1 . ' l ' . " .. . ~ I·· " ., (, ., . ;. , , .. ~ '. ·~·I.·!,;;i . /. 'F · ~ .. 

. :. ·t·: l ::. "; On the main 'ore body of Wollastonite there. is no ov~rburden ' whi~h would prevent open:Cut'tnining thro~gh ': ~: - · i.r; · ~;·(:· r .• ~ ~·y~the .cre.ati'on "of surface benches. th~ Wollastonite deposit ,haS suf~.cieJlt ; s.lope ov,'er corit~ur to e~ble' 'J~~<>",:~' ~t;.~ · 
.~ . -I. . ~ .~ .... graVltatiO~ .. flow ~f c~,de ore from ~runary to second~' ~rushe,rs.; .thus red,!c~g ~e dem~n~ o~ mecharucal . ".: .. ! : .:t.~. ~~ : Jl 

t ~ ~!~ ;ij';'~:~" "~' . " ':' ~, . . . ~. ' .. " " . " ' :, ;':.: ,; :.;~; : '~': .~~,~:,;,}.j: \;,;~i:'~ ;':;/t -./' ~':.? ~;J,~afl:~: 
"',,<': ~: ~ :: .. J . PrcYiOtU Extra~tion. a_nd ProceSSlllg . . _ . ><' .. ~i';:;" i"~ t:.:-: ''''\'\'i< . . '! 1 .: ~ ' :;' Y~~:,;'- ' l ;.···' .'.::'" :: ~'i!,. : :':~' : ~ :.; ': ~~. ': ;' . i1~ 
... . ~ ::1" . . ' . . .. . , .. . . :.' •. ·.L··

t
·· ··· . ' : : .. ~ . . . . ' , . ... r: ~.\ . - . '\iij, , j. :,~ . , .. . . . ' 

~~~'" ~~ '''; ~' The property~ '~~ originally s't~~-ciaimed by Mr. ' Jo~p~\htrlng~~ ;ti~~i ' ~~S7" ~' i;~60" Betwe:n : '~ 963" a~d:~~;.~;~~r\· l)·; L 
. ', ~ :t .,. ; ~ 1966 considerable mine road improvement. drilling. arid aSsay work was conducted' on the' claims. In" '~dditio~, ,, '.' ':'. ~,:r:, ~ -;-' ~i~ ~ : 

• • • < •• -, ,250 tons of Wollastonite wa~ extracted, custom milled: and sold to .the ·.'ceramics ' and paint Industry i? -.~;:, i: •. '1 ' ,; " ." . -; . 

~ . . , . Southern California in a pilot program. However, at that ~lme U.s. Western Region demand Cor Wollastonite ~ . ~'i: : ;:" :". ,:-' . 
, • '. "was not sufficient to justify mining operatio~: . . . \\ : . ! .•.. ..... ,, '. " ~.·i ·' . : .~: ., " .:." ~1 . ·, ~ ' ,. . I,; ~ ,. ~ :: .'.: ': '~'i; ;' :. 
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I : ,'. ,J .,. : . ".~I, ..... 7·. The only active Wollastonite producer in the Unites States is International Pipe and Ceramics Corp. 

\ i/t.."'/ '~I ... • .. (lNTERPACE). operating ~ shaft mine and mill at W~lIsboro. N.Y. They. mined, p.rocessed, and sold 
';~ ~ '. . approximately 50,000 tons 10 1971 and should sell appr?xlmately 60,000 tons In 1972. Prices range from S3~ 

..' . , I' ,; .. to SI00 per · ton (F.O.B. New York), dependent on particle size. INTERPACE Wollastonite is sold in los 
" , ~~ Angeles, Califorrtia for S 100 to S 140 per ton. All of INTERP ACE's Wol1astonite product is iobbed through the 

J ~~ - .. '" 
.• • . ~;J . Y, . : .' . .,J , " 

lbrwich Corp., Akron, Ohio, except for sev'eral large house accounts handled directly by INTERP ACE. A 
smaD amount of the INTERPACE Wollastonite is exported to Europe and Japan. Freight costs for their New 

'; ' York State produced Wollastonite to the Western U.S. Region are 'approxirn~~e1y $38.00 per ton . 

. ~ . 

' .[ ~ -.,.!., ... . 
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. ~ ; \.: ~. . ~ : , '. tl"~tnJI in .. ubtion ch:lfacterists. In epoxies. Wollastonite give! di~iectric con·stantS of 2.2 ... ~ ; ',: .:. ~-.:: .. ; :',f ':,: ', '. ~ I :, 

; ., ,~ ~,: ~'~:,'I~:,~~ '.'. . :: _. 2.B. stable viscosities, and increased pot life~ hi polyolefirls,' it imparts higher imp~c(i .' \ ," :'.", r ~r-.': /I t.! ",' 
, ,,~ .~'" ' . 4 '1:- ' · r:t(Cn~th than other filler-extcnders. In cross.hnked polyethylene • . it docs not affect or:'; ,' -.\"{ :"1::.~ ' "." :.> . 

... "1'1 "' '; ·. ~.,. ''~~' !'\·. t. ' .. , tJ ft"':· f h' I PVC' h I I I . 0 fil I" ' .. "f ~ - " 
• • ••. .~ . . I .... '. impJ ir Ie c llclen~y 0 . t e cunng ag:nts:~. It ~ part cu a~ :a u.e In oo~ e. ,;. > ~';' .. \ .... I. .~ . 
I ( " : J~'-.·I :: .~ .' sheeting. and plasttsols. In nylon. low mOISture absorptIOn makes It a highly desarable : ,: 'f . ' :; ,';/ : . :.,! 
. ..... l ~ r;! ' " .... filler. It has wide use in phenolics. polyesters. ·silicone rubbers;and Oourplastics. Beca~' ' . "', ) ~ .,' ·wlt, ' • .- .... ~. : • 
:1' '~.J •• ~ !. ofits stain resistance it is use~ in melamine tableware and other urethanes. .' . - ,<1 . f'. , . ~·t .. v"'i ' ~~ •. 
, '.:t>I~ ' :r ' It· • t 
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.. ~:' , ... , Ccrnmics '. " ~.i ; . ~~. ;,:'·'·1"·" 
. '.' { : " , .' '. , ;,,\,: , 

'\ ,}': :.~ f;' .' . The addition of Wollastonite t~ a cer~ic mix' introduces b~th silica and lime combined ~I . ~ •. ; . . ' . .. . " 

,.\ . I , .' :. ~ in the fonn of a single compound. It can be used in part or whole to replace traditional ' .' '~,~ :.~. ;: •• , '" 
• ~ . '. filler-extenders such as clay. talc. Oint, quartz sand and feldspar. Wollastonite has greater • . -/. ) 
'.~ i potential for the ceramics industry than merely as a replacement for other raw materials. .. l ', . .:, .-" 

, .. . . .. •• :;.,. I Fint, there are the advantages it confers on the production process such as stopping 1 . i .. 1 :' · t· ~. 

· )<' ~\ ~ ' '- '. ;." ' taIDmation; provjding good die fill, and ease of drying and pressing with improved ' .. ,,~. ~./ ... ~< '!,;, .'.; 

.t. " .• ' " '. r\ ; ·booding. Ccramics made with Wollastonite in both green and tired stages have high' - \;,~ ' ~:! '~. 't. ~. 
· . ' strength. The low moisture property obviates crazing; fired ware shows little size •. ~ l_" .: ji., 

.. . ; ; ' .~, . ,~.~:. TaIiation, minimal warpage. better than average modules of rupture, good compression' , .;/ .. , ~.,;~ 
! I • , : ... . sti-ength and high impact strength. One of the most important results of incorporation of ." <.J;; : :- i 

, . :'lo.. . ~':-' ~ ~ ' .. . ' 20% or more of Wollastonite in ce~amic bodies is that firing times can be progressively I . :' .. ; ,,:, : ~;:.,_: ~;.; .. ' 
, ·r~ j . .• ' .' . reduced as the content of Wollastonite is increased. If 50% or more is used fast firing is " '... 
• '.,t : , " ~ possible. the firing cycle lasting from less th3f1 one hour to a maximum of two hours, ,. '-\';,f '/~ .. 

.. , ~ . " . whereas conventional firing lasts from 20 - 70 hours. Fast ruing results in a high . •. , • 
t ., , ': . production rate with consequent economy of fuel. This is a major factor for the ceramics" . ! I ,..M# .. 

. • t ;:', industry when competing with low prices of c~ramics entering the us. from Japan and 1. :> '~! .f 
" ,\ ~. r Mexico. . !ia ~ .. 
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.' " , '. : ,1 .! I,,; ~I .. :. ' - .. "i, ' ~~ . ," I,. I " .-. I. :, ~ 4 , ,' ~, . I .I: • .... ," ' " . 
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. ",. ':' .. ,":' .:;., ',.1 : : .\~ r :inls, r"~'" ~arki!1G (traf~c) paints. caulking c~mpounds. an~ ~s a partial ~r to~plcte . "': " ~ ' . . ··r.G' .. 1 "'. '; : ... C\: i. 
,I. _ :: ..: ~. ~ . ,( 5' f,. ~".t : ~crbcrncnt lor :!s"c~t05 10 asphalt·based coat,Ulg where alu~lI~urn na~: , ls .• ~ot;n~ly ,; .' ,\. ; :~ ~: . . :' ~~ ,' " ...,: :. 
· ·; Io , . r . ~ . ,; .. _ ... " L,corpora ~('J toaddbody. .~ . l .' .' ,.! .. ,t .. )-."· , ·.II ·f.,tr:" .. ,: 
· . , " . .• r .. tA . . .. ' " ". 

I ~ ,+.' " • I.: . J'\. ' 4 ~ ." ). . " r " . . . . 11 :: . ~ . 'II • I~.. . ' ,. t~; ":, . :) "" , . 
I ". '" \. I ~ , f 4 ': • \. ; ~"' . I ' .\ ~ I fr -

, :, .. :~~>\,:t'~+. .t:.: It ~ a po'.! flatting agent nnd its low oil absorption - 20 • 26 ml: p~~ lOOg ~ reduc~s ~~': . t.'· ~.~' l~ "J:. 'i:. '~ '; ;~;1~:; .. ~ ' . 
'. 1 ~l ' \" .~ • I'" amount of binder required. It is easily wetted and less viscou~ than other extenders. '1:),: '. / ,w .. ~', < ,.'.';.. i ';:' , 
,\ : ~ , ~·::.f,~:: · . ~ ~ .. , . . . ' ., ' . ' '. ~f .' f··t\." ' I. i-?, • • ~. . 

• ~\ ....... ~ ~ ." . ~".t J. '. / . . . -, . ' . .. c. ' ,\ ... :,..r/\ , . , . 
'1 ·i·:·:; 7:" ; '.~ ' . . WoDastortite in suspension is alkaline with a p~ as high as to or .'a little over. This Is' ~:-i' . ' : ~ ?· it !:~: 1~ : ,'\> ".: :'*.~.'., 

.. ~.: ; ' :.~';>.:;~ ~ .... ~''Ii\ ;1~1 especially useful in steel paints. because the ste.et is less likely to corrode 'when coated' ~; 1 . ~ ;, .', ~, , ;". : :'t>-.:'~~, -. 
. ; i'\.; ... .. :''',l .; ~ . .. with a Wollastonite improved paint. Further it assists in dete'rring paint<an corrosion . .. .. ''\' '.It • . :-;. . ~If ·~ ,,· ' . i :~ ' ~ ~ . 
f . p, ,~ '.. I . 1 ; , '4" / Jr" . '. 

'~ " I ' -" . - • . . ' . t-;". " '_ . ; ·: ~~/~ : ·I ··"""" ' r'·. , .. : 
4 . . " .. r. .'" i " . • " , ~ ", • . .. ",... . • ., " , 

i: . 'i~:- ~. it ,'.... ' :. ' .. ' Won~t~nite incorporate~ in paints s~ows .many.;~e,neficial chara~teristlcs su~h as ease of: · ~ ...... " , ... . :.: .. ~' : j . : ;!'i ~\ '. , 
.' \i~.:" ·': ~ · ~ i '.~ :'3ppli~tto~. ~ood levelling. a~d reslstance,to milde:-v, Of pamts used. m t~e U'~I' : "': ' ." : .. 'J :. ~'~r,' , ~J 

, . ..J>.<; .: .... . ~: 1 .:~ ' ">. ',. Woll~tOI\lte. IS kno~n to b~ Incorporated m. a~pr~xlmately 9% 5~y :-velght) lJl whIte ,)"r '. ~~, ' . ~'l' ~ ~ >,, ;: :;.: 
, .. >~ ! I~~ , ~, '; . ; ' f, seml;gtoss enamels and polyvmyl acetate emulsIon pamts, and 13% m 'pruners and sealers. ~ ,:":~ .' '. ~.~ ~ I . 1.' 1~1< :.~ . • ' ,I: 
· i.;:.. .• ; :.0 · · ·' ' .. . '. K.. • . ." I." .. ,~ ., " . • , ,.!"" .I' d . • ~. .. . .. J • ', . ~: t ~ . . . ,'. ;; '" • T .. ' ~ • 

" '" ~ ~~ .: ' • , . ' 1 ;4 .,~ " • ' : f' " "": I ... . " ' ;'~ ~ •• " , ,: '. r" . ~ ,;:'''\ .\ .1" :. ? " ,, ', ., ' ~ :' J " • • ,. ".'(.1. ~ , .- .' • . .. . j,. t iiJ'~ ' .r ..... ..• c.,: .i ...... , . \ . 
· ~. _ .J, ,~. '. ," ': R 'b'" .. 1 1',:/:.(::: . ' ~;: " ;., J .. . ~ ..:..;y.. ~ I 
. \/-1" · :~ ·hf: " ' t " : nb er :, .: , ~, "''' .!( . ~., • . :; : • . ': 

, /~:~·::·:·· ~~ ; ~;~; ~t\ ·>, , ' . : '. · . ...;' "', .',. . .", : : . ;.~' '· ' ~ ·1~"f:: '··.;;; ·\::; · ;~~ { 
','." I' fl . .... . \ ' /I"~""W U · "d •. r ' fill " . bb sh Ii .' d h I ' JI'~";' ,",. ~ ' i(! C I • . 

I, >!" ~ ~~~ ~f .;' :- . . 0 astomte 15 use 8S a semI-remlorcmg I er;, m resm-ru er oe so ng an ot er .. . . , ' . "~ ' {, ;" . ,. t r. f>~=' .~~ , ,~~:~ .,': <,:. non-black rubber goo~s, such as wring:r r?lls. Additional research and de'~elc:>pme~tfor f'. 'f ! >: ,':" ~ .. ;/.;~2~" '~' ! ~ 
... ·:. ~ ,:J+:~~~I ,l.:~·j " the . ~bber in.dus.try will u~d~ubtedlY m~lcate m?nyusages for Wollastorute~,e~use .?f\,.;. ~ ~ .~~ :,~ .- ,: :~ . ; .:' :}~ .' 
, :~: ~ "!r:~~! ~(;rol.· ~ . -. iu superior chemical and phySlcal propertIes descn.~ed above.. . ' ,' •. I " ' " ~ ... > . ..;' / ~ : j',.~~.: .'. ,, ~ -;<~ . ~~ '. 
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~<;f' .f .. !.:~+ l+-f .. , " .', ><.. ' ,.''', , . ' .,t," ~-:; .. . . "),J'" , ,~., 

, ', : .;' , •• ", ! I" ;' ... , ... ~ ~ tir ".,' .. .. .. . " 

.. ,.l~ ~:-~ ~ f "r Wollastonite is used in the production of ceramiC; bonded abrasives 'Bnd abrasive wheels. :;\',: ' . " ''':' . .. :/f ,r!'~l~;' .. 
:I . :. ~ ..... .. , ' llUs is because it imparts a greater nuxing rate and its combine.d silica "wets". the '~ .~ ,c.:

1 
: _ .. ; 

.,.<~ .~ ~:: ., ~~.'" \ ~ abrasive particles thoroughly, increasing the bond stre.ngt4, wi~out increasing the , ; ~ < . ~: :~~:./ 
) ,. ' ." . ,: : density. In vitrified grinding wheel bonds, WQllastonite acts as a natural fTit. ., . . :. : / .. 71 , " . . ':. 
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Wollastonite ,has a bulk denSity when ground to about IS Ibs/cubic ft., or, vibrated to 
about 29 lbs/cubic ft. Blocks of insulation have, been produced ~ith a density of 27 
lbs/cubic ft.; they have negligible shrinkage at high temperatures. (.32%'at2090°F.), · .. 
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ASSAYS ON J .0. GROOP OF LODE ClAIMS 
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aa . (Westerly) 
bb (Center) 
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dd (Southerly) 

Discovery Holes 
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f, ';a ' 

.. ': . ,·.A 
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" 1: " ft. 

. ;"/ ~ [B '. ~i C 

,. 

~' 

Depth 

· 0-10" 
0-10' 

·0-65' 
. , 

,. 

Si02 

52.98 
46.29 
63.30 
48.40 

47.21 
54.44 
56.00 

CaO 

41.27 
37.39 
33.28 
42.4"5 

48.44 
43.44 
42.00 

WOLLASTONITE DEPOSIT 
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FeZ03 
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~ rXECUTIVE OFFICES 

P.O. BOl 362 
.. 40NT£Ri:Y PAF<lK , CAL I ,". ~l 

CONSUMER Sl'LES 
71~1 N . F,cU'R 0 4 ST'IElT 

Los ANC;£L~S 44 . CAL ' f' 

TEL : 255 . 1533 

• 

• 

Tn.: 263 . 9712 

~RODUCT5 

CH .... 'C .. L. 
Ma:T .. LS 

MINER .. LS 

M'CIlO ..... IIV£. 

P'O"£NT. 

Mr. Joseph Ostringer 
12266 Spring Canyon 
Kagel Canyon, 
San Fernando, Cal •. 

Dear Joe: 

di· ART~L . ~~rvtICAL 
DRPDRATIDN 

CONSUMER ITEMS 

CL·7 

C£"TCl 

POLY B",TE 

June 18, 1964 

This letter will confirm our agreeMent to pay you $42.00 per ton 
for all garnet tonnage hauled from the J. O. Claims on Hunter 
mountain and processed according to direction. At such tirr.e as 
we are able to complete a 3% to 5%, grade haulage road, there will 
be a reduction in price amounting to $5.00 and/or $37.00 • 
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EXEI':UTIVE OFFICES . .. 
P.O. Box 362 

MONTEREY P ... "". C"'LI~ 

,'\ .. ., a CONSUMER SALES 

7141 N . FIGUEROA STREeT 

Los ANGELES 42 . CALIF . 

• 

• 

• 

T~L: 283·9712 

PRODUCTS 

CHU4ICALS 

METALS 

MINERALS 

MICROIIRASlvn 

PIGMENTS 

Mr. Joseph Ostringer 
12266 Spring Canyon 
Kagel Canyon, 
San Fernando, Cal. 

Dear Joe: 

\ . . . ... 

~A~TC;;:L 
J-..I ~ """" I CAL 

'. ORPDRATIDN 

Tn : 255.1533 

CONSUMER ITEMS 

CL·7 

CEP'TOX 

POLY BRITE 

June 18, 1964 

This letter will confirm our agreement to pay you $42.00 per ton 

for all garnet tonnage hauled from the J. O. Claims on Hunter 

mountain and processed according to direction. At such time as 

we are able to complete a 3% to 5% grade haulage road, there will 

be a reduction in price amounting to $5.00 and/or $37.00. 

Length of contract and/or agreement and the a~ount of tonnage per 

month, will paral~e.l the agreement beh'Jeen Mr. o. C. Callery and 

Cartel, in which he implies he will not order less than 200 tons 

per month, by reason of the fact that he expects to sell in excess 

of 200 tons per month. At such time as Mr. Callery reduces his 

volume of orders, or thoough any unforseen circums~ance ceases to 

require garnet, this agreeffient will also end, unless renewed in 

writing by ourselves. 

The present market indicates however, with the gradually increasing 

usage of garnet as an abrasive, that we may look forward to a long­

term continuing operation, with an increase in the per-month tonnage. 

It is further understoo~ that you are mining and hauling the said 

garnet as a separate contractor and the Cartel Chemical Corpor3tion 

assumes no direct supervision over your activities. All orders of 

course, are subject to Mr. Callery's acceptance of commercial grade 

material, in sizes as directed by him, in the matter of production. 

This agrsement will also serve to glve you ingress and egress to the 

J.O. Claims on Hunter mou~tain for the purpose of mining and hauling 

garnet and in the event other miniug activities are in progress on 

the property, you will agree to coordinate your schedules so as not 

to interfere with any other operation. 

Your signature at the bottom hereof, will constitu~e acceptance of 

the terms herein. Please sign both co?ies, returning one to ~e for 

our f~les. 

S1nC~~~Y/ 7~5! / ) .. (,. '" ACCEPTED: \) •• "" . I, (\':-eo 
Ma,rk H. Hawley, preSiden~ (\ ?~sePh OS~,~ingel 

DATE: .! _~ \ - "'~;. /L ' ·:..1 
I : 

M I " A eLI: P" 0 Due • ~ 0" • • rr ACE AGE L I V I N 

\ i/ 
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~ ,',if ~ : Ct.I.IF()~NIA-'rHE PESCURCES AGENCY 
f"""· ... --=-~==_:. · - - .=======~======== ===- ' 

· ()U'''~W.E:.'T :oi- CONS:P"",TIOt~ 

"'ISIOt'~ OF MII~ES AND GEOLOGY 
.ISION HEADQUARTERS 

RESOU?CE!. SlJllD ING, ROOM 1341 

1,(16 NINTH STREET 

SACP.AMENTO, CA 9513'" 

Di,'rict Off'", •• : lOS ANGElES SAC RA .... E NTO SAN fRANCISCO 

f."y Building 
',(111 

• 

• 

Juni~.,o Serra elcg., Rm. 106$ 
107 South 6,ood""oy 
90012 

I'II'. Joe Ostren£!:8:O. 
l22<hQ So~~nry G;~~l v ... J,. _"- => _._..L 

a.",u,: .. greig ., 11m. J13 
1,(16 Ninth S~rul 

'~14 

San ?ern~ndo, Calif. 

Dear Iilr. Ostrenger: 

J. O. 

June 19, 1974 

~ollas~o~i~o ~l~~--., __ v ... 1_ 1,/ _ _ c.... .... ,.v , 

The ~':riter has ex~:-nined these claios on a number of occasio~s in 
1973-74 and over this period a great deal of ~apping, eval~ation 
work, sa~pling, tes t ing and st~dies of narkets ~ere carried out 
by myself and seve~al others. ~ost of the reports rel~ti~g to 
the ,'.'ollastoni te cl?.:"ms are, I belie ve" in yO'L:r possession at ti').is 
time. Nonetheless, a brief review cf the findings of the various 
studies r:1ay pernaps be helpftlJ. 't:.o you. 

L L.. " • r. ~ " ..... ~ ~ " T" !i7 - 0 . CIt ~" , . 0 oca~lO~ ~na ~eo~o~~c ~e~vln~: ~e ~ J •• ana a me c~alms _1_ 
about jO ~~~es e~st-nort~east of the sDall totm of Keeler. All 
claims adjoin one ~~other and the claim area ~ay be reachec cy 
Californi~ :\oute 190 in conjunction ;vi th county and shor"c ::'.i::e 
haulage roads. The claims are located in the Hunter I·'!oun':ai::s 2.:1d 
elevations o~ wollastonite exposures ~ange from approximately 4208 
to 5500 fee"c. 

The geology of the 10c2.1i ty is cOr:1plex ~'li th some folding of P~leb:::o::,: 
sedir:1ents, hig..'I1-an~le faulting and the' intY".lsion of ouartz :no::zo:!i::2' 
"plugs ll in t:--.. e Hunter ;'-lountain core. Hollas"coni te occllrs as an 
altered skar:1 oateY'ial along zones of contact bet1'leen the ::: .. ost 2u:,~:;­
Tin l·Iount~in limestones and the Eu::;.ter I·Iountain qU2.rtz r.:o!'".!.zo:1i te. 
Presum~bly, t~e carbonate faction in contact lir:1estones ~as lost 
and replaced by silicates dur~ng ph~ses of e~place~ent c~ t~e qllar~= 
monzonite intY"...lsive. The reslllt i','as the genesis of a variety of 
metamorphic Jlinerals, the ::-lost pro::1inent of T .. ihic~ is a calciu!':1 
metasilica te co:-:-:plex or \'wllastoni te. Q.ui te ooviously t~e!'C is ~lUC:: 
more that could be detailed in con!1ection Ni th the geolog~.- or.' t::e 
locality, but it is not the purpose of this summ~ry to deal c~~pre­
hensi vely with the geologic co:n;>lexi ties of the Hunter I·~oun:'2.in 
area • 

In a specific sense, the ivollastonite occurs as a contact band of 
material 300 to -:Je!'!;,aos SOO feet i.n \'lidth, extending over :-:. di:~'G;J..::Cc 
of three to four-miles. At several pOints, faulting has offset 
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expos~lres hy as :-::uch as 300 to llOO feet. Apparent dip of seeding 

r an8es fro~ 60 to 20 degree?, nor~h a~d thi~ is ~n important ~actor 

in deter~in~ng e~ti~ates of probable reserves. 

A number of estimates have been ~ade by several professional geo­

logists in order to delimit tonnages within the claim area. These 

estimates range upward to 200,000,000 tons and ~ore. In this 

regard, ~he writer feels that it is virtually i~possible to provide 

a sensible or re~listic reserve fi;ure althou€~ certainly tte 

deposit is extre~ely large by any ~orldwide standard. Drilled and 

blocked-out toru"1a~es, currentl:: co':-ering a small fraction 0:' the 

clains, amount to approxi~ately 1,000,000 tons. 

Materi~ls ~estinz! ~any points within the clai~ area have been 

saDDled a~d t h e 3a~Dles tes t ed for che~ical composition, w~i~eness, 

min~ral texture, ~iiling characte~istics, etc. Basic assay ~ork 

has been carried out by firms in Los Angeles, Riverside and ~enver. 

Colorimetric testing was completed in Los Angeles. Mill tes: runs 

have been done at t:-!e Ha~dinge plant at York, Pennsylvania. Por 

the most Dart, the results of tests have 8een g ood: mineral co~po­

sitions often approach theoretical s tand~rds; ;arnet, epidote a~d 

diopside are generally absent; iron content tends to run less than 

~ of one perce~t; much of the rock is short-fibered and as a conse­

qu.ence crushes, :Tlills and air-classif:i.E!s '/lith little diffic'J lty. 

Test results and na~es of fi r ms having co~pleted various aspects 

of testing are prese ntly on file with the Division and are a vailable 

for revie\·: • 

Opera tin :; Consider2. ti ons: There are many factors involved h ere ~·:hi c:-; 

would bear on ~~e successful exploitation of wollastonite fro~ the 

claims a~d included are circuGstances of accessability, transporta­

tion, mining procedure, rock Quality, labor, mill siting, t~e 

availability of water, etc. In brief, the writer will co~~ent on 

what are probably the more important of these operating factors. 

In extrabting rock from the deposit, open pit procedures would be 

entirely feasible and at no point would any underground work be 

required. This would, as contrasted to the few wollastonite ~ining 

activities in other parts of the world, substantially reduce ex­

traction costs. Th~s is an important consideration. Furtner, 

overburden is shallow or nonexistent over most of the outcrop area 

and would not pose much of a removal problem in commencing operatio~s. 

Wollastonite within the J. O. and Calmet claims appears to be almos~ 

entirely free of co~ta~inating accessory minerals. Garnet a~d iron 

related minerals tend, in ~ost wollastonite OC8urrences, to create 

milling and separation problems i~ the mill flow. This \~ould not 

be the case in this instance and again could result in sUbstantial 

savings in final product costs. 

Access to the clai~s does not constitute much of a problem and dirt 

mine roads cu t throug..'l. most of the clai~ area. A t present, :hc roac.s 

are fairly rough a:1d '.-!ould require SOr:1e Gradins and dreSSing to br:':: ~ 

them into good workin~ ·shape. Circu~stances of transportation - mi~e 

to market - involve problems needin~ close evaluation in ter~s of 

truckint; and rail costs, road condition, labor, mill siting, and 
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a variety of other , related facto~s. In the Hunter Mountain area, 

r -)ads in f;ene~al tend to be fairly ~ough, al thou.:;.~ once out of 

hilly part~ of the region, ro&ds are well maintai~ed and in good 

conditio~. The nearest ~ailhead (Southen: Pacific) is located at 

Olancha aeout 70 miles south\';cst of the claims. 

Al though the claim area lies in an ar'id part of California, there 

are nonetheless 3everal supplies of year-around water in the i~me­

diate ~icinity - Spanish Springs, Coyote Springs. Available ~ater 

would ce~tai~ly ~e sufficient to support mining needs, labo~ and 

domestic requi~e~ents. 

Market~n5: The pr1cing and ~arketing of ~ollastonite in the 

western U.S. is by no ~eans a si~ple proposition as contrasted 

to the ~a the:- strai §;-'l t!'or\';ard mari(e-ti!1g of me tal :nineral cOl7':::oc.i ties. 

At present, milled wollastonite is only available in volume s~ip­

ments in the U.S. fro~ the Cabot mine at Wilsboro, New York. Cha~le2 

Pfizer and Co. produce srr.all q'.laY!ti ties of ~'lollastoni te fro:-n deposi":2 

located near Blythe, California, but the deposits are extremely s~al: 

and production limited and erratic. Mate~ials coming fro:n t~e 9abo~ 

mine, no' .. .r o~'ITied by Interpace, pri~arily go to Interpace Oi'T..eC ceram:' -~ 

manufacturing facilities throughout the U.S. Al:nost no product is 

available for gene~al sales to other b'.l~rers. Pfizer and Co., as an 

alternate p~oducer, have been totally unable to produce sufficient 

quantities of wollastonite to serve even a small fraction of ~he 

western U.S. market demands. In brief, circumstances of supply in 

California and the western U.S. are poor and potential users have, 

as a result, been reluctant to adapt their manufacturing facilities 

to the use of wollas'c.onite despite many significant advantages in 

the manufacturing stream. 

Pricing, too, has been much affected by the irregularity of s~pply. 

New York to western U.S. shipping costs are also a major f~ctor in 

local user demand circumstances. Rather than treat the com~lexities 

of marketing and pricing in this summa~y, however, the read~r shoulc. 

refer to previous reports .,':hich are far more comprehensive iil dealir:~ 

with this p~oblem. These reports are on file with the Division and 

again are freely available for revie\.;. ' 

Final COr:i:-:ie~ts: The vlri ter believes that a sigJ.'1ificant mining 

potential exists in connection with the extraction of J.O.-Calmet 

wollastonite in Inyo County. The deposits are certainly lar~e 

and the quality of the mate~ial exceptionally good. There are 

proble~s - largely those of transportation and marketing - ~ut 

these are surmountable with intelligent engineering and planning. 

Finally, it should be noted that this summary state:nent in no way 

constitutes an endorsement by the California Division of Mines and 

Geolo~y. Evaluations and interpretations are strictly those of the 

writer. 

Should further infoF.1ation or consultation be desired in connection 

with this statement, I ~ould be happy to provide what assistance I 

am able. 
Sincerely yours, 

\ 
Q r 

'\ ........ ~ \... ~ 

Yvor H. Smitter 
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Dear Joe: 

The compressed-air test of our Alnandite Garnet was 
condu~ted oy ,a reliaole laooratory oelonging to one 
of our customers. 

The results were as follows: 

Remarks: 

. . -

30 min test 

90 Ibs. pressure 

t inch air hose 

"; 

liornplete penetration (til) 

3/8ths. carbon stael ~ s~oinch plat~ 

The results were considerably faster in cutting 
than with Idaho Garnet. 

Wasta material was high (50%) due to the fact 
that we ground it as we found it at the denosit. 
It i5 imnortant to know what you have to start 
with - b~fore you start refining ito We have 
to either bring out two tons for one ton of fin­
ished material - at a comensurately higher price, 
or put a primary crusher and a whizzer on the , 
property and shake it out there - hauling less 
tonnage outo 

We would not have known the percentage of waste 
had we not tested it with the waste in ~ right? 

Wlithin the'next 30 days or so, I expect \0 have 
some clean sample material in 36 mesh and 60 mash 
sizes. , 

bc'~e, 
~ ------
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Hr. David C. Honey , 
Pacific ~c~t~rn I~dustries 
3810 Wi1shLre Blvd. 

O '/ir:~i 7 • .(~ ~-; 

O"'ICN '·.~7 J 
CODe 41J. 

Lo~ A~g~l e D. California 90005 

De ar Dave I 

! n II ceo r d "n C e w i 'thy 0 U I' I' C que s t, I elT:l S u!:> mit tin g t h.,e f 0110 win S 
vary hrie f report o£cy investigation of ~he Hawley Properties ; 
or: A:neric,3,n".il o,n, ~· t~ctallic!::, Inc. properties, in Inyo County, which 
have been , e~~lored jor wolla~tonite and other minerals. This 
investigation was oade in accordance with your request of June l~. 
1956. 

The following report is i~tcntion~11y made as brief as possible i~ 
accordance with OU~ ' tel e phone convarsation where it was dccid9d 
not to cncu~ber the first report with any more detail than would 
be necessary to'un~erstand the fundamentals of the results of the ' 
investigat i on. 

My files ~ontain ~inyitens of data, maps, information and pe r~inent 
background which has been used in the study mad2 in the field ~s 
well as that underlying this report. 

, In addition to this r~port. I have made a'verbal report to you and 
later to ~r. John Epreta on July 6, at which time we had a personal 
meeting in Los Angelos. 

The field infor~ation · was obtained on the weekend of Jutie24-26. 
at which time ! 5pent ~ ~wo d~ys in the field with Hr. Hawley, most 
of June 2S being spent on the property. 

, I 
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DOCU~~£!iT S CONSULTED 

Mr. Hark Ha~loy has supplied the writer with the fOllowinr, 
docu~cnts which have been utilized, among others, for this study: 

1. Buchholtz, H. F.; Western White Wollast oni te; 
Cartel Chemical Cor pora tion EnGineering Report, 
January 23, 1964. 

2. Proposal of Anocet for joint v~nture. 

3. Title Guarantee to Cartel Chemical Corporation 
by Title Insu~ance and , Trust Com pany, Gu a rantee 
No. 20982, June 14, 1955. 

4. Cartel Garnnt; Data and scrapbook on Garnet 
in c 1 u d i n gsa tl p 1 e s • 

. 5. Hestern Wolla~tonitc; Scrapbook of pictures of 
dcpo~it, co::.pa riso!1 Hith Willsboro, lie\1 York. 
Qeposit~. technical data sets on com me rcial 
wollastonite, general articles on wollastonite, 
etc • 

6. Adirondack Develoo~ent Corp.; Utilization of 
Wollastonite; An Area Redevelopment Ad~rnistraticn 
iroject. hOe Cc-5970, January 4, 1964~ Hay 15, 
1964. 

7. Statistical analyses of calculated mineral 
assemblies. 

8. Sketches and maps made by Hr. Hawley. 

9. Anomet ~inorQls map. "The J. O. Group." 

In addition to the a~ove, the .w riter has utilized extensive 
geologic data, ecolocic maps and other information which were 
already in his own files • 

LOCATIOH 

This prope~ty is located approxiDately in the conter of Inyo 
County, California, being situut.ed alI:wst 33 r;ilos airline due" ) 

. , 
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east of Lone Pine. It is. in an unsurveyed area which, by pro­

jection, is obviously located in T15S, R41E. The clai~s are 

includod in Sections 20, 21, 28. 29 as projected. 

'It iG situated in the u?lands south of Ulida Flat and southeast 

of Racetrack Valley (se~ Last Central Ubehebc Peak Quadr2ngle s 

. and corresponding Wes~ Central Marble Canyon Quadrangle, USGS). 

The property is partially situated within tho boundaries of Death 

Valley ~ational Monument. Hence, the .boundary line of the conu­

ment lies ~ithin the property. fron the abovo cescription, it 

~ill be noted that ~ithin the area there is an intersoction of 

the E~st-West line of the cununent with a North-South line. the 

latter te~~ina~ing in an irregular line folloHin~ the ridge of 

the mountains. It is part of thi~ North-South boundary and the 

western extrecity of the irregUlar bouridary which lies within 

the property. Althou~h the area has not been surveyed, it is 

believed that the southeast corner of Section 20, T155, R4l~t 

lies just a few feet south of the southern terninus of the North­

South houndary or where the East-Hest irregular boundary starts. 

This is slightly to the northeast of Hill, Elevation 6653, 

Apparently at the tine the Buchholtz report (IteD 1) was prepared, 

the surveyed portions of the Ubehebe Peak and Marble Canyon 

Quadrangles were projected into the area of the clai~s. There 

are t\{en ty-f ou r clai ss c a lIed the 'Ir.!. o. Croup ". I t is . be Ii e ve d 

that the locations of the c12i~s ~hown in the Buchholtz report 

are in error and pos~ibly these should have been lOCated further 

south. However. the description of the boundaries of the property 

has not yet been established by la~d survey. Those who have 

dealt with this ques~ion have a?parently oriented the clains 

on existing maps by atternptinc ~o place the map positions of 

the corners of the claics as staked ir. the field in the proper 

relationship to land marks such as the various peaks in the 

vicinity. Apparently this has been dene with some compass bea~ings 

but there has been no land survey which would thorou~hly esta~lish 

the boundaries of the property in questio~ and its location on 

the nap, nor ~ave the boundaries been staked on the ground by 

land survey of a rogistered ~urveyor. 

Since the location of this property with respect to highlloys. 

towns, ruilroads, etc., is quite irnportont in the econo~ics, the 

following infor~ation is given and in related to the crude map 

(Exhibit 1) attached hereto. This cap is a portion of the Inyo 

County ~!ap. compiled and (H~tri~utcd by Harry Freese. 

Although the distunce from Lone Pine to the property is 33 niles 

airline, it is necessary to travel approximately 63,S ciles by 

automobile road to reach the nine at the present time. Apparently 
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~his dis~ancc will not be shortened very much by any practical 
rOuds that could be built ~hrour.h the wountains for a project 
of this Bagnitude. 

The followine table of distances between points will be useful 
in study~ng the following discussion. 

Los Angeles to Lone Pine. " ••••••••. • 
Los Angeles to Ol ilncha (Railhead) .••••• 
Lon e Pin e ~ 0 K eel 0 r (C y p r us lH 11) ;. • • .• • 
Olancha (Railhea~) to ~eelcr (Cyprus Mill). 
Olancha (R a ilhead) to Inter s tate 190 •••• 
Keeler (Cyprus Hill) to Interstate 190 ••• 
Lone Pine to Int e rsection with Saline 

Valley Road via Hwy. 136-190 •.••••• 
Keeler to Intersection of Sali~e Valley 

Road via 190 • • • • • • • • • • •• 
Intersection of Hyy. 190 to turnoff to 

mine road •••••••••••••• 
Hwy. 190 to end of blacktop road •••••• 
Gravel ~oad from end of blacktop road to 

mine turnoff. ••••••••• ••• 
Turnoff to center of claim area •• ~ ••• 
Mine to Keeler (Cyprus Mill) •••••••• 
Y.ine to Lone Pine •••••••••••• . e 

Mine to Olancha (Railhead) ••••••••• 
Keeler to Black Calcite c1.aims ....... . 
Black Calcite clains to r.line •••••••• 

Xiles* 
-2Tl 

188 
13 
18 
15 

3 

36.2 

22 . 

22.9 
8.6 

1'+.3 . 
5.5 

50.'+ 
63.4 
62.'+ 
35.4** 
15 ** 

*All mileage taken fron spcedo~cter o n one trip, 
way, hence should be checked for future use. 

one 

**Estioated. ., . 

Besides the "J. O. Group" there are two other claiJ:1·s located about 
15 ~iles south of the Qine directly on the Saline Valley Road. 
That p6rtion of the ro~d which bisects the clains is part of the 
blacktop road fro~ Hich~ay 190 to Sa1ino Valley. These are known 
as lode clai~s Ho. 1. and No.2, the road running throueh Ho. 2 
claim at an approxinate d istance fron Keeler of 35.4 miles. The 
material in those claims is a black calcite ranP.ing from fine 
grained to coarsely crystalline but always dark in color ranr,ing 
to dense black. It is understood that these claims are a part 
of the property which would be included in the areas of operation 
of a joint vonturo. 

.. 
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CEOLOGY 

-No extensive discussion of the geology is warranted here exce~t 

to explain the general geologic backEround for the existence of 

the wollastonite deposit and it~ associntcd ~inerals such as 

limestone, calcite, gurr.et, a~c t~c copper ninerals, all of 

which have sooe possible use as industrial ffiinerals. In the 

area of the "J. 0 9 Group" Percian li~estone and dolo:::ites hc.ve 

been intrUded by much youn~cr quart~ nonozonite. The contact 

between the - iEneous rock and the li~cstone is very extensive 

and has produce~ a considerable thickness of contact rocks a~onE 

which one finds the wollastonite, sarnat and other minerals. 
I 

'The mineralization which d~posited the heavy watal bearing 

minerals such as copper pro~aoly occur~ed on this same contact 

during the circulation of hydrothermal waters. 

Black cDlcite found on the clains IS miles south of the mine 

has not been correlated definitely with that which appears at 

the mine but it is p4o~~~ly also of considerable a~e being 

Permian or older. In the li~ited investigation which was made 

in this area, no contacts or mineralizat~on was noted althouch 

some additional could be present on or near - the claimsi This 

rock consists al~ost exclusively of black- limestone which would 

perhaps have some usefulness as a commercial product. Possible 

us~s for this rock will be discussed later. -

t • - ~ -. -
'. 

POTENTIAL CO~~ERCIAL ~INERALS 

The comncrcial feasibility of this project must be predicated 

first upon the production of wollastonite by itself since it is 

quite probable that this would be the only mineral in the area I 

- which would be ar-enable to a hieh rate of production to establish 

-a comme~ciial enter?rise of sizeable income. 

- However, _another associated ~ine~al, naDely Sarnet, which occurs 

in considerable a~ounts ajaccnt to the wollastonite, mizht also 

be the source of a coc=ercial product such as material for 

abrasives and sand blastinc snnd. 

Among the other known ncn-rnetallics are linestone and dolomite 

which, if the property ~~~ ~ci~; operated for other things, ~ight 

be utilized to malee li:::cstone products. In fact. some of the 

calcite which is incluLcd with the wollastonite, and would of 

necessity be sorted out, micht be -u~ilizod for such products. ., -

.. __ . -.:-.. _1_- .... __ .. 
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Quartzite. which would also ~e so~ted fro m the wollastonite, 
might lend itself to making a silica product. 

Along the contact consid e rable evidence was seen of rather hlgh­
grade coppe r mine ral ou t crops \-Ih i ch h av e been s anp le d f ror.1 ti L,e 
to time in the past, the results of which will be reported below • 

. Althouch these co?per be~rin~ areas are not included ~ithin 
that portion of the roc k which would be mined for WOllastonite, 
they are i mmediately adjacent and night be opened up at the same 
time as nining would proceed for wollastonite. lfthey prove 
to be sUfficiontly extensive, copper ore night 'be a by-product 
of this mining oporation. 

Wollastonite 

The wollastonite in this area occurs extensively in the contact 
zone between the ieneous' rocks and the li r.1e stones • . It can 
clearly be identified in the ~eathercd surfaces of the rocks 
~xposed in the hills where the claiDs have been located. It is 
interspersed with white calcite; dark calcite, so~ctiwcS almost 
hlack; blue calcite occurs ~hich has an amazing resc~blance to 
that found at Crcst~ore. Quartzite, which is difficult to 
separate visually from some of the wollastonite, also occurs 
dissinulatcd throughout the contact zone. Both the calcite 
and quartzite cannot be described as being "bedded" since there 
are no continuous beds of these minerals. However, they do 
occur in extensive stringers which seem to parallel the strike 
of the contact. I 

One relatively laree area has been blasted to secure sa~ples, 
· 100 tons of which were ground at the Maceo Drilling Mud Mill 
at Rosemond near Mojave. This cround material was used as 
samples to the trade. It was found that in ~illingt some of 
the material was contar.1inated which spoiled the color. and 
iron content, but it is claimad that otherwise toe sanples were 
acceptable and that favorable reports were received from potential 
use rs. 

It is obvious that the wollastonite would have to be hand sorted 
from its associated calcite and qU 2rtzite which is considered 
to be an undesirable but entirely feasible operation. Probably 
this could be done by having the pricary crusher at the ~inc, 
discharging the output over a sorting belt where hand sorters 
would inspect · it and cast out . calcite and quartzite permitting 
the hieh ~rade wollastonite to ' ~ci to loading bins for trucks. 
If the other two products ~ere to be recovered, they could also 
go to other loading bin~. ~ 

... :-.. . 
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Most of the wollastonite seen in this blast area. as well as 
a s~aller one and that insp~ctcd in ttc surface outcrops. was 
of a fine grain texture which is highly desirable in the industry 
wh~re it is used. There is anot~cr type of wollastonite which 
has a crystal structure which 8ives it a fibrous texture so~ewhat 
like asbe,stos. For SO::le uses t:-tis is undesirable. In any ca~e,. 
wollastonite is a tough, hard zrinding mineral. The ~ore granular 
typos seem to grind easier and to ~ive better products~ 

From the data inspected, the wollastonit~ woen rre~ ___ ~~ ~ne 
calcite and quartzite yields a prouuct which closely resenbles 
pure wollastonite as far as che~ica1 analysis is concerned. It 
is very low in iron. 

Eichteen . drillholes were ' located in the area between the two 
blasts mentioned above. These were run to depths varying any­
where fro~ six feet to fifty feet. Unfortunately only one 
sample was taken for each hole which was an average of the entire 
hole. Therefore. it is impossible to zscertain the quality of 
wollas~onite which mi~ht hav~ been pan~t~at~d. If the sacplcs 
had been broken do~n i~tc ~ho~t ~ecti0~s. c~a could h3vc ~t 
1S8st isolated the woll~stcnite frc~ ~he o~her material and 
determined its pro?o~tic .. in t~c vici>1ity of the hole. The 
data which a~e now 3vailable will only provide an approxim~te 
approach to this answer by estimating the calcite presont frou 
the loss on ignition, subtracting this 2~ount o! calcium from 
the total and calcul~ting the excess silica which would then 
be attributed to qua~tzite. · 7he balanca would be assuned to 
be wollastonite. This is a very unsatisfactory approach to 
the an~wer but would be about the only way the existing data 
could be used. Actually it is considered that this drill hole 
data shOUld be regarded as inte~esting ~ut not very useful. Sooe 
of it does indicate a rather large amount of hieh grade 
wollastonite. ranging from 60t to .85% in the various holes. 

As far as reserves are concerned, th~ writer did no~ have tiee 
in the field to make nuch of an estimate of the nine able reserves. 
Buchholtz had previously estimated pro~able tonnage of reserves 
of 25 million tons.. He also estil7lat~d "possible oro" as 189 
million tons. It is believed by the writer that this latter 
figure is probably too high by quite an a~ount und that possi~ly 
the probable tonnage flnure is also high. However, it is t~ought 
that there is a 200d chance that 15-20 nillion tc~s of wollas­
tonite could be secured f~o~ this property. Thia would represent 
~any years of reserves for any size of operation which could 
be contemplated at the present time. For exa~ple. it has been 
stated that the market potential in the United States for a 
second operator would be about one-half to three-quarters of 

.. ~' .. . ' : • • • t 
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a million tons. This ~~u~~ t~~~ rc~~rves for 20 to 40 years of operation for such production can possibly be present in this deposit. However, it is to ,be borne in oind that this will be a manual seloction process and the actual reserves will be dependent upon the proportion of wollustonite in the total mass of tho contact zone. 

Extensive field work, mapping and further drilling rniCht easily oxpand this conservative figure to several ti~GS the value Biven above but it would seen that for any operation which can be foreseen 'at, the present time, there would be ample reserves to maintain a plaoI: for a very long period of profitable , operation insofar as quanti~y is concerned. ~ 

It is to be noted that this wollastonite, assuming a satisfactory degree of hand se le cti on, produces a hi eh ly des i rab Ie prod u c,t which has gOO~ ttxture and is low in iron content without need for any beneficiation other than the hand sorting. , 

At the present time the only extensive producer of wollaston5te in tho country is White Pigment Division, Godfrey Car~on, Inc •• which has mining operations in Willsboro, Hew York. (Exhibit 2) This producer furnishes wollastonite for the trade as noted below from a deposit which apparently requires more beneficiation of the product which even then is not as low in iron content as the present ~aterial seems to indic~te. Al~o th~ Hillsboro deposit is not anywhere near as large as the Inyo County deposit although the writer has not inv~stigated this comparison extensively, 

:." •• J.# .~. 

Garnet -. 
- ~ ". ' . ...... ~ -

Another ono of the contact minerals which outcrops in quantity in the area is garnet. This ~ery hard material tends to forn some of the most prominent cliffs and peaks in the area. No extensive inspection was nade to try and determine the extent of the r~serves. It is obvious that considera~le quantities of this material are available in the ~ame general area as the wollastonite. However, it w~uld probably have to be mined separately which could mean op~rating two different pits. 

This kind of material is hi~hly desirablo as a s2nd blasting agent which comnands ra~hcr hiGh prices when Ii can be processe~ into a hiEh grade product. Usually the product is judCed by , its ability to be reuse~ ~ithout breakinR down and specification tests have been devised for ~easuring this property quanti­tatively. For co~e of the better grades of garnet. prices ranging from $60 to $100 per ton are not uncorr.mon. A 1aree. 
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a~ount of carnet now used in Southern California cones from 
Idaho so there would be a considernblc frei~ht advanta~e in 
competing with this putcri~l. Very little abrasive grade garnet 

,is produced in California at the present tine. In fact, very 
little testing has been done on the abrasive qualities of this 
mate ri a1 although it 'occu rs in many places th rough out the state. 

The present deposit h~s a garnet which is obviously nixed with 
sone other Daterialsi e.g. diopside. which are not USGful as 
abrasives and which would, of necessity, be removed by beneficiation. 

It 1s believod that the garnet occurinL on this property could 
wali be investiGated as a potential product to supplenont the 
income fro~ the wollastonite. 

Li~estQnes Dolomite ~nd Calcite 

Associated with the wollastonite is Sone black, blue and white 
types of calcite. This would be sorted fro~ the wollastonite 
before it left the Mine. It is conceivable th~t these ~aterials 
could be converted into limestone ~roducts~ e.~. decorative 
gravel which can be sold at ~rices which w~ulc warrant ~ts 

production and ship~ont to the Los Angeles and other areas. 

There is also the possibility of deliberatoly mining limestone 
and dolomite in the area for lime3tone products. 

The blackcalcito on the clain south of the nine was onca 
invest!gated for its possible use as a black oarble which 
would have 301den s~reaks throu~h it. In the areas which 
were investiGated. it appeared that no large blocks of marble 
could be secured althouBh certainly snaller ?~eccs could be ~incd 
which would be quite useful for ornanental uses and decorative 
building stone. This latter use shou!d definitoly be investigated. 

In recent times Dany black calcites have been shown to contain 
substantial amounts of silver. Two samples of the black calcite 
~ere subnitted to Dr. A. K. 3aird. at Pomona College, who made 
an X-ray investigation. the results of which indicated that 
silver is not present in significant a~ounts. This shOUld not 
preclude the further investiEation of other black calcite saDples 
fro~ the area since it is quite probable that there would be 
concentration of this ~ineral . in sone areas whereas oLhers might 
be conpletely barren. 
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Copper and Other Metals 

It was noted that in two prqspect pits which were investigated, 
. there were indications of rather heavy ~incralization by copp3r 
bearing compounds. These had previously been ~otod by the 

. owners and at various ti~es sever~l assays were cade which are 
shown in Exhibit 3. Thc~e ~ssays indicate that in sone of the 
sa~pleB interestine quant~tie3 o~ Eold and silver were also 
present. In view of the pres~nt ~o~p~r sho~tar,a, the possi­
bilities for doveiopinc ores of this netal are intriguing. It 
is to be noted that a value for silver of $1.29 per ounce and 
copper at $0.36 per pound was assu~ed in calculating the value 
of the ore. The market for these two iter.ls melY be higher at 
the present time or in the future. 

One reason for this preli~inary interest is that in the two· 
pits investigatod the copper mineralization seemed to be rather 
h£avy although it could not be noted on the surface other than 
in the pits. Such a rather concentrated amount of copper 
minerals would indicate that there had, at one time, been a 
larGe source of this ~ineralization in or~er to deposit the 
quantities seen in so~eof these rocks. This source could have 
already disappeared throUEh cro~ion. On the other hane, it may 
still be present at depth. It would, therefore, be inportant 
to prospect further for larzer bodies of the cOFper bearing 
minerals which could also possibly con~2in gold and silver. 

This general area has in the past produced substantial quantities 
of these r.linerals and the history of those IT.ines which were 
active should be invcstisated. It is to be noted that there 
are other potenti~l areas on the same type of contacts with 

"respect to mineralogy to the southlolest of tho "J. O. Groupll 
of claios. Some of these areas Day be open to mining claims 
or. if already staked, ~iBht be purchased or leased. 

The ~ources of the sacplcs shown in Exhibit 3 are not known 
and no attempt was made to correlate these with the present 
~aps or their locations on the grqund. It would be recommended 
in any case that an entirely . new sampling pro~ram be con~ucted 

. . and that little reliance be placed on those sa~ples listed in 
.. . . Exhibit 3. 
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H~. David C. Honey - 11 - July 19. 1965 

SURVEYS 

As has previously been noted, the 'land surveys for thi~ property 
are not in satisfuctory condition for absolute assurance of the 
definition of the boundaries as related to the land survey. 
Hence, in order to ir.~ure the volidi~y of the ti~le In dny 
negotiations which might be conducted, additional work should 
be done. A brief for~ of title insurance. d~signated as 
Guarantee #20982, was issued by Title Insurance and Trust 
Company to Cartel Che~ical Corp., dated June 14, 1965. Ho~ever, 
the guarantee was li~ited to a Sum not to exceed $100. Tha 
guarantee pertained only to the facts of the filing of the 
location notices for tho twenty-four clains and the affidavits 
relating to the assess ment work done through August 1964. It 
did not include any exa Din a tion3 or reports p~rtainin~ to 
e~~e=cnts, ~~tcr ri;h~s, defect of title and did not refer to 
'any dc&cription of the prop~rty which could bg regarded as a 
land survey. 

One of the reasons for making a special point of this issue 
is that the property is in an unsurveyed area of ru gged mountain­
ous country where it is difficulT to ~ven approximately locate 
pointe on the surface because there are no land survey markers. 
such as section corners, in the nGar vicinity. 

Those who huva Qtte~pted to map this area havo ~erely projected 
lines on the maps from the west into the area and have then 
located the position of the claims by reference to land marks 
~ndcompass diroctions. 

Hefore any negotiations concerning this property were to proceed 
to any dacree of finality, survey work, plots and descriptions 
of the boundaries should be prepared by a re g istored survcyor

t 
"preferably one from the local area, e.g. Lone Pine. At the . 
present time and for most of the cxperi~enLary work ' there is 
no necessity for this because the corner monuments, discovery 
points and other infor~ation can r~adily be seen upon the p,round. 

~ ThQ only possible conflict of mining claim which has been noted 
thus far is one which was nentioned in the literature as 
"Shamrock,1I a copper, lead, zinc clulm said to bo located in 
~hQ year 1945, in Section 21, Tl5S, R41E. Possibly this clai~ 
is a little further north tban any of those included in the 
"J. O. Group". "./\, .. i::"':'
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r. C 0 ~1 () ,... res 

Duo to the brevity of this present investication~ the writer 
h~s not nade any indepcn~cnt econonical study nor has there been 
any attenpt to cevclop ~nit costs other than those which were 
providud' by tho docu1:1cnt::; cited . aD0ve or by Hr. Haw2ey. As 
will be suggested below t this is a phase of investigation which 
should be thorou~hly pursued at a later date. 

Exhibit 4 is a p~gc fron Item 2 which cites p~ices which pre­
su~ably pertained to the production of the Wills~oro ~ine of 
Cab6t. Conpotitive prices are set forth by Mr. Hawley for ~ 
"western-mined" product':on which presumably in tho hypothetical 
one which would be produced fron his property. 

Assuming the hi~hest value for a fine paint grade of 

$40.00 per ton, 

which he has sat forth~ there is a cost dif~crentiul delivered 
in Los Angelos of 

$35.50 per ton 
! 

less than the New York St~tc produc~. It is not known why the 
value of 

$40.00 per ton 

was placGd upon the western product. Presu~ably a higher pri~e 
could be secured if such a delivered cost differential really 
exists. 

On the cheaper product the d!ffer~ntial of 

$29.50 per ton · 

is shown. Here again it _ould seem that with such a differential, 
a higher price . could bo ~ecurcd especially at the becinning of 
marketing. 

It is believed that the 

$4.00 per ton 

dlf'ferc'lce between the values in the colunn "Conparable Anount 
Product" and delivered cost are teo low. In personal convcr3atlcn 
it has been understood that the freight quoted by Southern 

: ..... : . ,.-. . 
" , ,-

. •.• !-
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Mr. David C. Honey - 13 - July 19, 1966 

Pacific from the Rosemond Hill of ~acco to Los AneG1es was 

$4.41 per ton, 

from Olancha to Roscrno~d trainload qu~ntities of 10 cars, 
. each 60 tons or a total of 500 tons pOI' train~ would be 

$2.80 per ton. 

'This would ~ring t~e total freight ch area to 
I 

$7.21 pCI' t 011 

which would make the delivered cost of the two ~rades 

$47.21 per ton 

and 

$41.21 per ton 

respectively. 

It ha3 beon stated that Sacco has offered to [!Jill the first 
200 tons of proGuet for a charEe of 

. i 

$10.00 per .ton 

with prod~c~ion. runs costing 

$ 8 • 00 per t on • 

At this time it Would be difficult to cDtimate a mining cost 
and hence no <lttenpt will be p.lade to includc such a figure in 
this report • . However~ it will be seen that if Dilling can be 
done for the cost given abovc, th~re will be considerab~e 
1atitudc.bet~een the deliyercd values of 

$47.21 p.er ton r , 

and 

$41.21 pOl' ton 

respoctlvely, and the milling plus freight of 

$15.21 per ton • 

--. 
" 

" . 
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This would indicate an amount equal to 

$32.00 per ton 

for the paint grade and 

$ 2 6 • 00 per ton 

for the lower grade to cover ~iningt transportation from the mine, 
all other costs and profit. 

It would ccem reasonable that a ' profitable operation could bo 
carried out under these conditions. One set of figures, which 
is of some interest as an approximation of costs, was shown in 
Ite~ 6 and is presented h e re as Exhibit 5, where factory costs 
which presunably include all costs are shown to range between 

$22.39 per ton 

and 

$27.45 per ton. -, 

This would include the milling costs shown above. 

However, it is very obvious that this project must be studied 
thoroughly from the standpoint of eco~o~ics before any final 
decision is mado concerning its profitability. 

Considerable attention has been given by the presant owner to 
the prospect of processing t~e wollu3tonite at Keeler, which 
5,s a small town near either Olancha or Lone Pine. It is said 
that there is a grinding mill thore owned nOW by Cyprus Mines 
which is being used for nilling talc. This talc is secured 
fro~ a mino which is in the same vicinity but several oiles 
further on a ro~d havinR very much worse ~radcs on it than has 
tho wollastonite location. It is reported that this mill, 
which contains a four-roll RaYQond nill o~ undetermined size 
which is said to be capable of producing 

4 to 5 tons per hour, 

"'" 
can be purchased at a cost of 

Ano~her figure which has beon given is that it would cost 

$25.000.00 

to install a second crusher and maGnetic separators. 

-- .-.. :-- .. " ~ . .. -. , 
- - , • 0' - ' . .. -,,\. ~ . " ..: ... ' .- . ,: .. 
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A very large anount of lnfornatlcn is available In addition to 
that uhich ic given above . I presune that you and others will 
want to di~cuss this a~ a future tiee. I will be very pleased 
to meet with you for this purpose whenever you dCGirc. 

Ira C. Bechtold 

ICB:cel 
Attach me nts 

...... 
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TABLE 3. - Surr::nary·of heats of fon n..: tion 

--------------,-----------------
-----------------

~----------~-----
-------.---~~----

---

Heats of form~tion or t;:-ansition Ncphelinc Uollastonite 

Nao .7794, Kc .2 2 ~;:. Al S i 0., C.q S i 0:3 

~H29 e .15 , (from E!lcments), !(ca 1 I rno 1 t: ••••• -501.0 ::: 0.5 

~1~9 e .15 , (fro:n oxides), kca limo Ie .•....• -3q.8 ± 0.6 

llH.J98.15' (gl to c), kcal/mole •..•..•••.• -9.0 ± 0.3 -S.l ± 0.2 

Although, as mentioned in the introduction) there are no previous data in 

the literature correspondi~~ to the data given above, some indirect compari­

sons can be made. Kelley/o in his compilation of d3ta for anhydrous sili­

cates, reported 6~298.10 = -S.5 kcal/mole as the heat of the 'glass-crystal 

transfor:r.3 tion of sodium me tasilicate. This seems to indica te a rather con­

stant order of ma.gnitude for the heat of this tr3nsformatio~ [or compounds 

containing one mole of silica. 

In this COil1pilation, Kelley also adjusted the values obtained by Kracek17 

to derive the heat of formation of sodium-nepheline (NaAlSiO!r) fr om the oxides 

. as C,1I298.15 = -30.9 ck~l/mole. Converting this value to the mor.e directly 

comp<lrable beat of formation fro:n the elements, there is obtained LH298 .10· = 

-498.6 kC21/mole, \vhich is in fair agreement Hith the value given above for 

the pot~ssium-containi~& nepheline. 

16Kelley, K. K. Heats 3nd Free Energies of Fonr..1.tion of Anhydrous Silicates. 

BuNines Rcpt. of Inv. 5901, 1962, 32 pp. 

17Kracek, F. C. Contributions of Ther1.lochemical and X-Rny D3ta to the Problem 

of Minera 1 St;tbili ty. Ann. Rept. Dircc tor of the Geophys ica 1 Labora tory, 

Geophysical L."lboratory· Paper 1215, · 1953, p. 69. 

INT.-DU.OF MINES.f'('H •• PA. 9571) 
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