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MELVIN 'H. JONES 

Mi";,, g G.blo gist 

Bmrr,'~tJm!11n~~,.,m Jllly 19, 1974. 

RECONNA.ISSANCE GEOLOGICAL IHVESTlfaTION OF PERLIT. D~OSITS III 
MIDDLE ARE.! OF THE .BL!CI: MOUNTAIIS, JIQB1.0 COUHY, ARIZO.i. 

I. ace.rd.aIce "it1l i •• trueti ••• • f Mr. H.ward S. Gable, 
B.x 946, KaI.as City, M •• , the lU~.rsig.ed ••• tlle 17tk .f Jul:r, 
1974 "as e •• dueted .vlr t.e "P,earl" Ii.i.g alai. a,rea by Mr. a.d 
Mr. Clella. L. Daily .f Wi •• l.w. Ariz •• a. 14r. Jack ,'Day ~ age." 
.f Mr. Gable was ' ale. pre8e.~ a:ad assisted i. t •• atudy .f tal 
perlite .uterepa..Witk •• 17 ••• day .pe.t i. t •• ar.a, a:ad witk 
i:ater.itta.t rai •• t.r.s, •• 11 a li.i"ted p.rti •• ef tll. perlite 
.uter.ps, iIeludi:a, th.a1 •• tit •• i.i:aC clai •• , wa. eevered. 0.11 
the .b.erved euterepm are .utli.ed e. t.e attached .ap (I.el.,l), 
a:ad .a.1 e.terepa i. tAe area ceuld be .i~sed. 

All atated ab.ve, tae .ajer part .f th.e area Tisited il 
eevered by lede lIiIiIg clai ••• W1Ie~ by Mr. Gable. nelle ' clai •• 
will be 8urveyed i:a the •• ar future a:ad re-allig •• ~. ' A .ap et 
the clai.~ is .et .ade part ef this rep.r~ f.r ' thia r.a •••• 

GEOLOGY. The g •• eral area is c •• p.~ed ef Tertiary RAy.lites, 
wita. 's ••• ef the ltiglter rid&ea a.d, kills eevered wita Quater.ar:r 
basaltic lava fl.". T.~ valley area where the perlite eutcrep. 
are feu.d, ie aalled "Detrital Valley", whiclt is w.ll .aa.d. 
Tlte perlite cr.pe .ut i.ter.itt.Itly al •• g the ridgee a.d Ip.rat­
ically i. tIl. le"er regi •• s i. the f.rJl .r a.ci •• t . flew8, hat 
parallels ray.lite fl.". a:ad i. s.lIe places there are alter.ati_c 
ba.d~ ef perlite a.d tuffs, as well a~' e.lIe breccas wit. frap •• t • 
• fperlite. S.lIe latit •• were als •• bserved. I. placea, t1t. 
perlite bee •• es .f p •• rer quality aIi gradssi:ate rhy.llte. 

It is t. be pei.ted .ut that thie is a rhyeli~e type .f 
perlite. Selle.f the .utcr~ps eh •• what appearste ' be the rtig ••• t 
grade .f perlite, a.d t~is is i. c~l.r fre.grey, ' bluish grey te 
"hi te.' A •• all ••• u.t.f black perli t. waw ,::: t-.u.d. This perIl t. 
has the typical v.lca.ie glass appeara.ce "it~ e •• ee.tric erack8. 
A~ thie p.iwt, it ~igkt be well t. «e i.te s ••• defi.eti •• s u.ed 
i. ta. perlite i.dustry-. "Perli tie" ' lIea •• reee.bli.g perIl te, 
c •• ce.trieally la •• llar; applied te lIier.ec.pie structure i. gla881 
r.cks rese.bIiI, that .f ..... i... "PlUIice.ua u refers t. tlte fe~ 
structure .f puaice. ! Qevitrified perlite i~ al •• k •• w:a a:ad t~i. 
ie usually c.:aeidered/lartable f.r perlite i.duetrial u.e. Se •• 
• f the .utereps i. t •• area naTe tAis appearaIce. 

I. t.e perlite i.dustry, it appears that a_y reck tftat Aaa 
2 t. ~% water, a.d will expa.d fr •• 4 t. 20 ti1le! its erigi ... l 
velu.e, set. it apart fre •• ther nlca.ie gla8a.~~ a.d t lli8 ia tae 
disti.guia.iIg feature. 

0 •• p~rlit. exp.eur ••• the aide .f a ridge had a thick •••• 
i. exee ••• :r 30 feet. Perhape e •• e !l.w~ will have a .uea gr.ater 
thick •• ee, b,ut th.is ca:a •• 11 be deterMi.ed by drilli_,. 

-1-



"f 

• 

OO·SHIIR'I: 
1A1-1. ..an.., .Ti ..... <1a4i_:t.. t'a. p.~11 ". 1. t .. ·· Bla __ 

M ••• tal •• . 1 •• tC •• ,· ..... J'.1&1 ... 4., •• 4 I •••. •• ·rea ••• te 
.. 1.agr •• wlta tai. Ti~wpe1Jrt. b •• d •••• en-e4 . '.pea!_ utC 
p.r..a]. .t 11 t.:ratlln MY!_. a bea»i ••• tk. • ... ~ •• -t . .. .. ". ... _. 
i. c ••• id.r1 .. " •• n.r1 ••• ~ .... tr1.1 ..... 't ·p.rlit., . w1tll . 
dif!.r •• t .p.e1f1 •• t1 ••• ,16~r&'.r.r '-"lar •••• 14 '- a ... ~l­
i •••••. VIi .. f'.r ta ••• . t •• t., tu .rNral !t1P" .t . h pn1it -1. 
r.eu t.~4 1. t-. ar... !la" n •• l~. , •• 1114 •••• tlae:, _ • • U · ' . 
··p.i.tl t · w ••• llia1_ 1. u~. mu. ·111f.natl •• _in lie' .... 
i.p.r ......... "-•• &le .f 1' ........ 1 ••• tt ....... .. 

. f . . . . . 

S.v.ral crab .... pl •• • t tb ,_1'11 'ti. "ekl WUJI ..... ~ ..., : . 
Mr. Da.J a.a ta1. p.tr.crap~o .. tft1al. !llla i •• 1 .... · ... 1 ..... , 
r.ek. tllat appear t. ,nte 1 ... p_~1t.. b tae .... U .. .,. p~ta· 
r.qulz..'a ., •• 1~, lab.ra'.r.p, .. , ~. ' ..... wl11 .. ~_." 
wri t.r 1. ..t lla •• ri&ki-c tat. .... R a. part .t tall _P""'·. 

. ... .. 
J.ft.:r lab.rater.r ••• ti-c aal b ........ pll ..... a U1111!'4 · 

pr.,raa ••• ~ '- i.ttl.ted t. d ..... 1 •• r ••. «rY ••• t·c .... ~.ial ' 
grad. ··pk11V. 

, It. 11 t ••• p1~i ••• r tlle ti ••• r.e1p.', ta .... tb ·p.Z"ll". 
ola1 •• 1. 'ill. are .... Ttm·.d b7 ta1.'rep.nt ..... peat· ~... . . 
Ift.na ••• -.1. H c •• tl ..... t •• 'U'Ye, ... n ..... 1U ... pnat1lt ~a1aa .. 
a.d t. dev.l.p. t •• pr.peri7 •• it' ...... p ... i.t.p~""1 •• ,. 

MIBlIG GIOLOGIst. 
P.o. bex 406, 
'lek •• bur.~ Ariz •••• 85358. 

eo !. Mr. Jaek Day. 
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Tie ~rea t~ th~ S.uth .f rna ~e d outcr.p~ 
w ~ (.l Gte x :) 1 \) r ~ d 0A t h i ~ vi it. But sect i .A ~ 
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\N \t,rTh s .\r-e '1; v e 0...\ So W\ e I 

i el<\~n~ ... e<;. 2.\1' ::: 
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;;'~> ~:~;.~#j~ ;.~. 

MBLVIN H. JONES 

MhMg GIolOgUl 

:ac;rF,=lRii\ilIir,~ 

MEMORANDUM FOR THE RECORD. 

Rex 406 
Wiek~.burg, Ariz.85358. 

April 15, 1974 . . At Ki.gmaI, Ariz •• a wit. H.ward S. Gable. 
T'gether wit.,. Acter PatteI, Pearl Craig, Va. Daily, Jack Day, 
Al Hack*t.d Gable, pr.eeeded t. the · Havila.d Perlite ilai.. . 
eut .f Yucca, Ariz •• a accellpa.yied by Ber1a ITakewsky*1 d 
J.h. W Rai., (CaliferIia P.rtla.d Ceme.t C •• paIY). Tfte 
latter iIdividuals were i_tere8ted i. acquiri.g, lea~i.g er 
purchaeiIg perlite fr •• the prep.rty. The gr.up we.t ever the 
clai.e, geIerally. The writ8r aeee.pa.ied Je" RaiIs (_i.i-e 
eIgi.eer) i. l.eki.g .ver ferNatie •• aId sa.pliIg. Sa.plea 
were ta.keI fr •• : 1/1 Grab !a.lIlpl. ever large .rea •• Clai., 
N~. 14 (We8t eide); 12 Grab sample fr.m perlite exp •• ure 1~ 
gulch •• Cla.i. N •• 77; Grab sample f:t; •• pit •• cla.i. ' Ne.80.' 

April 16, 1974. Part.f ab.ve gr.up (Patte.,Craig,Dal1y, 
Da.y, Hack, Gable a.d writer ... de trip t. upper area .f the Black . 
Ne~.tai. - 20 mile. NW .f Ki_,_aI e. Hwy Ne.93 aId t ••• 3 .i1 •• 
E. e. dirt r.ad, te a.et"er pe%'-li te depesi t . . P.rli t. ext •• i. 
acrees read i. places aId gees te hill. Mr. Gable .aa. deciml •• 
t. liave Mrs. Craig (aId cre,,) te .take eout a mi.i,mu. ef 6 led. 
aiIiIg claims i. the viai.ity. At a , •• 1 pit Iea~ read, ~k. 
material is the typical perliti~ (.Ii •• ski_) perlite, ether 
exp.sures grade l_te pum~ceeu. er tufaceeu~ perlite. 

April 18, 1974. MELVIN H JONES 
* Marketi_g expert (fr •• New Jersey) 
** Ore pr.ce •• iIg expert(fr •• De.ver, C.le.) 
*** Part .f Ma~ageMe.t, CaliferIia Pertl •• d Ceme.t C •. 



MEM01{liN DUM :B'OR THE RECORD 

B.x 406, 
Wicke~burg, Ariz •• a, 85358 
12 April 1974 

Subject; Vi~it t. the Havila.d Perlite claim8, Yucca, Ariz. 

The writer ~pe.t April 10-11, April 1974 •• the Havila.d 
Perlite cl~ime lecated SW .f Yucca, Ariz •• a. Mrs. Pearl Craig, 
Ki.gma., Ariz •• a, wh. ha~. bee. d.i_g m.~t .f the claim l.cati •• 
w.rk, wa3 al~. pre~e.t. Time was ~p~.t geiwg .ver the clai.! 
(90 l.de elaiNe), exami.i_g peeti.g .f l.cati •••• tic~e, r.ad~, 
•• d perlite exp.8ure6. The pr.perty is k •• w. t. have pumace.us 
perlite aAd perlitic perlite (e~ti~at.d t. be 55 a.d 13 milli •• 
te.e, reepectively). These claiM~ were iwitially take •• ut 
by Duval (c.pper) ab.ut 10 yeare age u.der the claiM ••• ee .f 
Sa~uar~, Chap., Vulca., Sliv~r, Dec.21,DMC, P.ta, Sherty, a.d 
~ut~eque~tly abaad •• ed (the pr.p~rty wa~ drilled i. 1964, h.wever) 
C •• 3ider~bl~ ti~e wa~ ~pe.t by Mr~. Craig, a.d the writer 
lecati_g th~ ~ld drill helee (a tetal .f 15). T~e~e will be 
mapp~d. 

o. April 11, Mr. D~. R.dri~uez, GeAeral Ma.ager .r the 
hl etler Bres. Drilli~g CerperatL.w, acc.mpanyi~d us i- g.i_g 
.ver the miIi_g claim~. Mr. R.driguez will 8ubmitt a. e~timate 
.f the c~st t. re-drill the preperty t. clver leeati •• work 
requireme.ta. Metl~r Br.~. i.itially drilled the pr.perty i-
1964 f.r Duval. He ~a.id the drilli.g at the time teek 55 days. 
I\ir. Redriguez h.a.d eerie of th.e ea.rlier drilli.g data wi tlt hi. 
aYld gave u~ the depth~ .f overburde ••• the drill' ~i tel! (le.gtll 
ef ca~i.g u3ed). S~e i.cl.sure. 

Up •• arrivi_g at Ki.gma. e. A~ril loth I Made a fa8t 
trip t. the Duval plaltt(N.rtltwe~t ef Ki.gm ... ~. There I met a.d 
talked with Re.ald F. Tei~~ere, Duval ge.logist. I a~ked hi. 
the quef3tie., Why did Duva.l ab-...de. the Yucca perli te claille ? 
His a~swer was,that"there i5 •• thi_g wro~g with th~ perlite ore, 
but the ec •• emic situtie. year~ ag., would •• t per~it the .i.i.g 
altd 3hippi.g .f perlite at profit, the.. Perhap~ there is more 
de m all d f. r per 1 i t e, Junv". 
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': _ "",,',-_ s~p~embe~ 14 •• - 19~ <\.,,:<--
", REcoNNAIssAN'cE Cz~tOGY ' INVESTIGATION OF' PERuITE CLAIMS, 'LOCA~:mr 

\, SEVEN ~7) ' MILES SOUTH OF YUCOA,', MOliAVECOUNTY. ARIZONA. " 
I_ • . • , l' . 

if, ~ ", . ' " : c' • 

",~ " '. :' -',' In ,accordance ,'with instructions of Mr. Howard S.Gable", 'Box:" 
, 946, Kansas City, Mo e', a cursory' and rapid ' geology~xamina,t~o'rr' " , 
, was made , of " the s.even (7) @"July" "olaims "contairiing, ,perlite' loc,~ted: ~,.' ,,',,;',' 
' seven(7) :miles South of Yuc~~, ' Arizona" , .as made~nSeptemb.r ' 11, ' 
1973 • ' The claims are owned by the ·Unified Investers c.o,np~~y, ' of , ' 

" Kingman, ; Arizona. Mrs. en Pearl Craig ', Vice~President : of 'i sa~d;eompanY' 
,' accompanied the undersigned~ , . ,':1",.':' , J" ' 

(: '';'' 





~ ,;) ~ ... :~: ~".y~l. PLANTS " 
".'~' , ..... HINq PLANTS ' 

'" ~n.uc PRO(:!SS -PLANTS 
P' . ,Wt:tG"T AGGAt:GATE Pt.A,,"* 
• ;......:.... EQu.p ...... 

At. HA,C~ & ASSOCIATES. JNC .. .. , 
'"'ONSULTING 

, BU.LDING 67. WAZEE ,MARKIq , 

DENVER. COLORADQ 80204 : ::,,;, ... ~. 

ptlC)l\iI: :144-'7.25 CQD~ 303 ' 

" April 23.'· 1914 , 



-' the tentative mill site 'east of ' the " ~~il~o~d: ' Sidin~ ~3.S ' a.n ':· approrlm~i;" '100 
, up slope away from the ,siding and would be an ideal slope ,on which to con';' , '.',' 
at1"\l.ct the processing, ,mill. ' A tentative, flow sheet a~ " shown on ' th~ " ~~t~~hed :'; ,,' " 
drawing ' fig e' 1 is typical and ' readily ad.ptable to , essenti~lly all s'iz.e~ ;as: " ' .. , ' 

, , required by the Perlite Expanding Firms. " Special site product ' requires onlY ',' ,;,,<' 
ac:reen cloth chang~s to suit. , ,), ,"'.. :;" __ !" '.J,>" ,>_::: 

, ' ,'~" 

. Provisions are incorporated in the original design of the plant to p~u,c. .. " 
.. :, ~)t,' • product suitable for: ' foreign shipments o,r to customers 'haying', their own. ,: ': ' 

. crushiflg Be screening plant 'and 'will be tent,atively' set at ,4" x 1'" size. ,: ' ~',; 
'. --: ' ,. . ",. ',\;. . . 

. , .. ~ 

\ ~ , !he finished product output cap~city. of the , pi~t ha.s , p,ot been established ' ";:~:' /;':, 
,';''' ;"" ,'::',;~~, at this time and will be detennined ~y t~e po~enti~~ales ' 9ontr~Cts ,' ~ ,:,i','", ,,',:,.' ,:~, . 
,':'::' 'I"'/' '.~. ", future growth , of the ~arket. , ' ,,' . ' .. I' • ' " • ' :, ".:\",' : .. ',,\ • ", ,~," ., 

" . " . . " ~ 



The second but less desirable _ppro.ch would . be to ,c;oll$truct the cfU~h1ng&: 

screening plant at' the mine site with duplicate holdings silos, incoming ' . 

product receiving hopper and blending and loading oonveyors at the rail .site., 

This approach tiould require a substantial .. addition~l 'capit~l i~vestnlel1t for ' .' 

" the silos & h.ndling equipment at the rail sites; "the ~anpower requirements 

would increase with the l.tter and the end proQuct ' costs would be substantial~ 

higher. ' ',', .1 . 

... 

The environmental impact prOblems would in all probability be 'so~ewhat less 

with \he s~cond plan.. . .. :.' .1. ,'~ , ,; 

We trust that the above' information w'ill be ' of 

1~r prO,posed project. 

BlDG. WAZEE 1-1ARKET 
DENVER, COIDRADO 80204 

"B.r A. Hack 

Project 1415 . 
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·· ne Haviland ·Perli te 'olaim:s 

... ':.: :': abOut ' s'~;en'(7j:'i mi1~ sWe st , ~tlucca. 
~t: '," .', ,.' lm>. ':"; ". ',.", i~~e~~~t 



o , ) ~' ; ~ ,.,). 0 0 

, the ':' per,:Lfte' ' cIa 1 were aDarid'C>n:~>d. ,:,» Hl~>' an, 
, ;' ',i .' 0 ~. ,I, ... < !,~, :' ".~'" ,'" " t,., "~. :-: j • t' " 

nothiftg ":~r~ri'g' with 

;' ) 

a ,: pr~flt. 'J 

.reasops 

' researc~ accomplished by 

. :,' many v1si ts .to the claims, 'and .to endeaver" toa.B'certai~ 

per1it. ' r~Berveton~age ·. Cfrom drilHng ' ~at~(add " Btiff,ee ' 
, !" '. ..; 0 • "' .': 0 .... ~ 

S •. 'Ga::ble t " Bo?C .946, . 

Inferred perli te tonnage ' 1,8 
. \'~\' : (:;,~!\'. ,:, ,,' .. :~~~,.::""",.'.I'·:;i'", l. ,. '." '. . 

~';'~' , : ):;"~ claims ~ ," ,': Thi S' ' perli t 'e' 1 S . broken ': down 
o ~'. ,to I ~''''' 



; tes~ed :~eriite 
"i 

.... " • :'\':. ";)1 'J ... i;"' .;: 



,j" 

. , 1: • 't.,,;.· 'I'~r, -: ' . ' /' .1. 

are 'depressed,', in ', partleular 'in 
. " 

'" . 

w~en :···the' eepnomi·c 

''''. , ~" 

. ,. 

' III RECOMENDATIONS""'" \'~ .. ';~ -----0.-'---- I ". ' 

.!)le , liaYiland . 
:,,,."., "',;. \'1 

" " 

:; ' .".' 18he.d !;:·to'.- determin,e ore ,feasi hiii ty' .for . ape'clr'Ie 
. ~. <' '. " :.:;. ,:/:.j! " ,:-,<.: . . '. ' i' . . t, .. > 

"IV GEOGRAPHY ' " ,'),:, 

located ~s :out11ned 
" . , .,~., 

area '1s generally mountalnou~ as they 
,t' .... 

:'ir .~; ~<: .; . 

. meane ,.,:that ·the annual rainfall :' ~s ' 
~ : ' ,,; . . 

"'!he eleY~tionM the Haviland Sid~ i tr~ct ' 1's 
I . " ' ." " ' " '. , '. _;. 1 • : • • ", i ' ... f • -~ ~ ; ';"" - ," ",' -j. • ;, ~. • • .' . 

' desert tYP,e .. shr~bery ; ls ··· th,eref · $.u~h ' as Irtesqut~e, 
, ' ~1 ~ .• ~.~~~ ,:. '- ~ ' •• , ry . ',,, 

.: Sa~ua~~/ O'cotl1ia, ·. Joshu:~ ;.trees·, 



·;'1. ' ;1 : 

,'; :'at ~h1S :;~oeatiotl,.:" year " aro~nd' 
; ".~ ':;; t' . / ~ ~.. _.. ! ',~'-. ,,1 ," -';'" ' , 

. ;:: ',Ho~~v:er ;:'/,th'ere i 's a~" : ~ld . well 'orf ' the ' 
, ',),/~, ""'J:, , ":,f~J ,.-' '"I ":' :' ,';' ", ,'/:' " " >: \' . ; ':~'" ~/ . ")'. 

" '. "", ',will , probably · produce s'orne water, but 

;;:,;,; '~i ,;, '.. 3i~I~{;'['S" .,' -.,.;, ~, '; ::~';i : .. : ," ",' '. ., , · ., , , '. ,."~" " ' 



,l 

ore in ' thi~knes$,', al~Q' .hL. 
, . "~:, ~ ." . :;"':'., ' .. ',. . .,,'. , ." .' , 

~a8~lt. A' few ~utc~ops sho~ dev{trlfied 
, ; ~ ~ "~ , 

i' t, 

tIe commercial value. 
. . 

;,. VI GEOLOGIC STRUCTURE • . : .'.:' 

perli tet on a discont!'nuol.ls \ basis ' ·thru-out . theclaims.'.:~: . ,: .. 
/ ' '; ,:',' '.~ ~."" : 

j • • • i.' ; . . .', ~. .' \ .':. . . i"", 
is 25 to 150 feet in. thk!knes,,; and occurs usliallY .. ,ln . the ' 1:lppe~ /<J,~:' 

• .: ." '. • • '.' ',.' ,,;. "., ;. 'j">- r~, ,~ , .~,.1''' " ,\ 
.po'rt,ion ~of . the volcanic series. The perlite flows can . 'be se~n .'r:":.(.! .;,- , 

\ • •• '. • ~ t '<; 

.. >in many ' outcrops . and some are 
;' \:., . ' , ~ , . ; 
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J.'" • area: . In the '~outhArnm~t ' p~;rt1on ' or th'~ ' BIaCk" 
Mountainsperllte crops out in secs. 22, 26, 27, 28, .34, and .35" T. 
17 N., R. 18 ,W. , These deposits, north of Haviland ar:rl southwest 9£ 
Yucca, are within )/h , to 2 mile~ of the Santa }t .... railway. ~, 

. In the northern portion of sec. 27, the following succession " . 
extends upward from the Talley fill (thicknesses estimated,): (1), tu.r~ ;~~. 
and brecc!.a containing 8nf:ular boulders ot .: perllte up tp, more,· than · 6 'I, 

"teet 1n d1amet~r, Loa ,feet thiCk; ',(2)perlt'te, 90 to 150 .feet; ~t1te 
breCCia" '35 to 50 feet; (3) Inti te', $0 feet; pumiceou:s glass .and tu.rt, ·",~,:) . 
90 feet; (L), u.tite, capped by basalt .. northward ', 6.0 teet. ''''';', 

I'· • 

': The perli te of this are~ co'ntains phenoc~y! ts, of 
up ~ abo~t 0.1 ind~ in diameter. ' ; '" 

:-.' .- '!, ·~~<",~.l ~._;. 

" Southward th6 vole,ani c st10ries dips r,entiy southeastWard ~d 1:5: ' r.'>:. /'if;:,~:~'i>":' 
displaced somewhat by faults of nnrthveststrike. ' On ' the ';"est bank ' ~f ""~;<':""1'",\}:":"<,1,' 
S~raMent6 W.~sh; in , sec. 35, thebrecc,ia-perli teo lower cont;lct' di ~'" " .. :. ')!.., 
bene~t~ , the surface. Here the l-)(!rlito crops :' out · mainly 8~ an 'i oblong ' 
area ·abo.l1t l( ,() [cpt . long by 'a rnaxiJ;llum ,.of 75/ feet wide. -It "' f~r~~ . .. ·mas~";·!, it' 

. ap,pr:o,:(im.lte,J.y l~: {l fe~~t in . t·lic~: :; c s~ of ' wh.ich the 10\J~st 50 .ft;{>t ·~' 1~ ',.~;' ":':~:';~;', ~:~~'; .. :':,'~<. :": 
rela ti ve.ly . pure . per-li te show-i ng ~; ~)m.e · ' q ·uart.zp~en.,Qct'ys ts; i t '3 , mi<1dl(!{ 50 ' 'i;;!t.·~:.';i;·'V::;'.:'/'J:!.': 
feet,'conL:lins !?e ver~l layer;s of 3p'h~ru]itic ' rllyoli::,e; and U~ e ,l).ppf'r), "'f~,;'::~t::<;r'.'}:~,' 
50 feot con::d.3t~of altc~n.1ting ba'nds of pcrlite· ar.d latiw'. ",.totn.; .~ive'" .,>~.?:.,:,,, ". 
la'tite formin;: ' f..h~ crest , of qle .. ridGe': is in ,contact ;:wi,ththis "perllt6 ,.(··~(,.'.'.~\:~::'/~i~:, 

. . ·~!~.~i:;:~,;,llf 
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'1. ,,' 

Sincerely," 
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Duva 1 Corpoi'a Lion 
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:: 'l'ucson; .' Ar:izon:l,: 
.. ~;."I ' • 
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~lla follo":'ing are, 

US ,. -:. ' 
", ...... 'f' .\ 

. ~'. -' . . . ,,' ,- .,,:., "j :', 
were highly : oxidizcd and, rclatt~crY !'L 

35 .' :{ . ,) ,;'J~ ! : !('~~~ !l . 

In':i n u s ,~: ~ ij ~)- i'n C' s Ii ' 
'l\. .t.,. . ' '. <.~~ ~ 

:: 'j" 

cru$lH~d t 'o , '1" 

·1 



:In;llys is· 
3:r X 65-mcsh ~' . 

. -65.-mcsh 

Expanded products 
35' x 65-mcsh 
65. x ': lOO-mesh 

'aha iy~· ~s . 
· X G5-nlcsh 

minus .... 65-lllcs~ · 

Expnnd0d ' produbt~ 
. x 65...:mcsh ". 

x 'lrOO-mosh · 

it '~qjpcn.rs 



330613 

;35, x 65-mcsh 
35 x G5-mC'sh 
Yield ::: 

65 ' x 100~!ncsh 
65x 100-mesh 
Yield :-: 

·'35 x 65-1'10Sh 
' 35 x G~ .... mesh 
Yield -

65' x 
65 'x 

Yield 

lOO-mesh , 
IOO-mush 

~. ,I 

uncxpandcd 
~xpanded 

uncxpandcd 
·cxpil.ndcd 

,,~UllOX P~\ ridcd 
exp:l.udcd 

""I' 

, unoxpn nded 
expanded 

,~ .,. 

,55 fbs/cu It 
8.1 Ibs/Cll it 
83,,~8 eu ft/t;OI} 

55 , lbs/cu 'ft .;' 
3 '. 2 Ibs!cu ' .. ~·t 
122 'cu" ft/ton :' ~f " 

" " ',';' ,\:,' :',,~ .. !.;(~,~ ' .' 
55 Ibs!cu , ft "". ',,: " ,", 
7 . 9 1 tis! C \1 ~' f t ;: .. ' ,"" 
SO.5 ,c'u 'r f t/toll . " ; . . 

55 

j 

' Samples ' of the ~xpa~dcd mntcrinl$ .nre 
separate " cover ,'Jor , yo~r, ex~'illinati9,ll • 

. f'< . ~ " 

If .' ~i~'C'l"C ' n 1'0 ,uny.'q llcstiolis "" l"cp::ll"dil~~ 
dQ :"'not ,hc$i tn to to wri to us • 

. ' \ " ';, ~-:} ,!:; " .. ~, . ' . : ~, 
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nonn!!. ' Cllpp1 n~cr 
Seniur Gf'<J ~ (l~ i~ t , ' 

nuv ... 1 ,COt'POl'3 t ion ' 
Po~ t Of f ,i: t·(.' ;:· Bu~\ JS 
Snhuartt~ Ar 'izoD~ 
85G:~ ~ 

~lr ~ Clippinger: 

' Test:..; On the · s:lmph.~ 
repol·tC(: hf'rci n. 

of 
' . 

. ,~ ~ tal cd in ,·nu l' .. e t t(\ l' of 1.n~~ t ' ... uc~'. t t on~; ,' t t;~~ · o'·c 
o ~ : i d i ~ ~, e d ': ; \ n I \\' h.i 1 (';' t h l~ , j' e ! • t, I '.s ':, r c \u' t' Y f ~ n f • 0" l' 

"', l(~' t·tsiJ.<.:s ~, · ~~P·('(·L1 .1ly ·W; th r'(~:-:pe(;" t to : \· . l·u.:---;ht'u~, 
.tPPl'('(.:johl :\, i·, \l'hf'" fre;-;h "tn:, (\1·1~'\.t · is t(; ~ .:1 ( " Ii " ' 

. ~ ;; ~ ", 

" 1'}11(' ' Jil~ t'J'rlnl '.'J:~S (·l'u~;lll:·d ·to 011('- i rIch 
, " . , . J 

.. ' .1 "I"i o<.·h , .~n·~ ( :. , he ' oV\'r~: l :'~;l~ I'~,' .; 1.h'(.\d t()';~ 1·-I.B·, h, 
: s{lill 'on j "' .J(tlH~~ SPlitlt'l' .'· ~ on'c :;!ilit , 
'. to ' JIli rl\t~ :1 3-f1\.' s h .1 n , S()'t~('~"n('d ~ I l '35- ', . 

/' ", . 

.' \.:~ , " ',,' !01 • 

The' '0 the,! )'s p If t . \;': :I!-' !a: )"" '('IH' ~" i ,:' ~~_ tx·· ·t'! f~ ( : It: , ',tl': t 
.\ l' '. ,,'r l hI' V:(' '!, g':. a'!. -.\=.'1.." 1'( ' 
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~: .. • 1~1C , t~ f .'mpc 'J'.\lltl =, '). _ . ~t'._·~· :ts 'i'(' i" (' 1":1. \ ;"" in - :\ 

. .flu·; n:\(~ c', : ·,:,," ·r;' r:'pi.~ I·;.\ ·l t!rc .. ::· rc,,;ul-d(;,1 ., :' ,i ;;,~ .. t'h\~ 
v.' .{l l ".,j ':~ '. f..en \ h r(·" \l~. h ' :ql , 4)b~; ~ 1-V;1 r i, on he) \ #,: 

. "n 'ofr t i (;41 py 1'1l!,14~ t l' j. , - .. 
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.+~. r.~csh ': l· J~(..,rt l·-l·· ': hri:l (1 
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'· J.s~G5 mesh ,fced 
20.10°1" 

., , 7 .3 1 bl en ' 'f t :' 

3 !>x6 5 m'e~" 
2100°}o' . 
~., .... /~" 
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The 65~ 1 OO-mcSh ,c.'Cpttnde·J P"oouet*; were 
un1 form. The 35.~(i5-r"c"'h PJ'odUr ts won~ . a Ii HI" 
c:olo.r. · Tb;!.~ will probat.ly "ol'I'ect !tself In 

The .. ere wi 11 . cas t ) Y produce ' ;l produ(~ t 
lS ', lb l~anr~e ,of ·Co::mcrCia1.' pcr~' it~. in tIle 

. \ ;'" 

,I 

the ~ipanded products ' arc being 
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