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Name of Mine or Pro~ -- > t: Town~ Range Section P ri or; t~. 
I ; 

Perlite Group 16 1/2N l8w 20 B 

Principal Minerals: 1:250,000 Quad 7.5 1 - , ,.. i 

... :J Quad --
Perlite Needles Yucca 

Associated Minerals: District Principal Product 

Perlite (Aggregate 
Type of Operation: County State Type of Deposit 

Surface: Prospects Mohave Ar. 

Ownership or Controlling Interest: 
Consult current USBLM mining claim records 

Access: From the Gem Acre Interchange on I-40, 29 miles south of Kingman, Ar., proceed 
west on unimproved road .5 miles. Prospects are shown (unnamed) on the topographic 
quadrangle • 

Structural Control or Geological Association: 

"Tertiary Age; rhyolite, tuff and agglomerate." Z 
"More specifically assigned Miocene Age."3 

Age of Mineralization: 

Production History Geochemical Analyses 

References 

1) CETA map file Rack US, claim map. 
2) Wilson & ~oore (1959) Geologic map. 
3) Liggett & Childs (1974) Z8 p. 
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Mel Jones regarding perlite deposit SW of Yucca. Duval estimated 69,000,000 tons and 
53,000,000 tons inferred. Called Ben Messer in Tucson who said figures were confused 
and that 69,000,000 was inferred. Said he would send Mrs. Craig of Kingman the figures. 
FTJ WR 7/15/74 

KAP WR 9/29/80: Joe Allen of Camp Verde called to report he is looking for information 
on a market for perlite from claims he is handling in Mohave County. (It might be 
Pearl Craig's perlite property near Yucca. ?) 

NJN WR 11/2/84: Pearl Craig (c) visited and reported she still maintains 
her July Claims (Haviland Perlite Claims) Mohave County and currently ,: has 
the property leased out. 



HOWARD S. GABLE 

Box No. 946 

KANSAS CITY, .M.ISSOURI 64141 

~~. Melvin H. Jones, 
Geologist, 

Box 406, 
Wickenburg, 
Arizona 85358. 

Dear Mel, 

Some time back I acquired a copy of a report: 

July 8 1980 

REPORT ON THE R.I.iVILA.l\JD PERLITE PROPERTY 

near 

YUCCA, MOHAVE COTJNTY, ARIZONA 

by 

DONN M. CLIPPINGER 

DUVAL CORPORATION, April 15 1965 

And in a very rotL."'1.d-about-vv8..y some maps that had been ~Jre9ared 
by Duval that set forth their findings. The latest map showed 
an indi ca t ed re serve of 186,000,00'; tons. 

If one were to make rough calculations on the assumption of so 
many hundred feet of thi~kness - as I have seen on a so called 
geolcgical report on the Superior Aitizona deposit, you could 
blow it up to a billion tons or what wo uld you like??lJ 

At any rate I think that this report is inter esting, done by 
some one vTho is high class, and further some interest is 
developing in perlI te these days. 

Looking forviTa.rd to seeing you in Wickenburg soon. 

Best personal regards. 

HSG/M 

Enclosure. 



CIRCUlAR No. 12 October, 1945 

Arizona Bureau of Hines - - - University of Arizona 

AR IZONA PERLrrE 

BY 

ELDRED D. WILSON* AND GEORGE H. ROSEVEARE** 

INTRODUCTION 

Perlite is a ciliceous volcanic glass containing between 
2 and 5 per cent of water. When heated to proper temperature it 
"pops" or suddenly expands into light-weight, cellular glass frag­
ments. 

During recent years the possibilities for utilizing 
expanded 'perlite have attracted considerable attention. It has 
been produced experimentally, and to a. limited extent commer­
cially, in Arizona, California, Nevada, and other western states. 
~~terial processed in a SITsll plant at Phoenix during 1943-44 
was employed in Arizona (1) mainly for bulk insulation, light­
weight insulating and acustical plast er, light-weight concrete 
for heat insulation, poultry litter, and as an absorbent for 
fertilizer. Numerous other uses for the material have been sug­
gested or experimentally indicated in the fields of abrasives, 
absorbents, filters, fillers, and moulding or foundry sands for 
light metals. 

The potential uses for perlite depend primarily upon its 
physical and chemical properties. These fundamental data, as we 
l\:now them, have not yet been completely or adequately determined. 
Apparently they vary somewhat according to local geology of the 
deposits. 

blnce perlite is a volcanic glass, a study of perlite in­
volves consideration of its distinguishing features and origin 
as compared with other volcanic glasses. 

* Geologist, Arizona Bureau of Mines, T11cson, Arizona 

** Metallurgist, Arizona Bureau of Mines 

(1) References are listed at end of article. 
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General Features of the Volcan1c Glasses 

Species: The principal volcanic glasses are obsidian, perlite, 
pitchstone, vitrophyre, tachylite, pumice, and vitric or glassy 
tuff. They were origtnally defined according to their most ob-
vious or external physical properties, but positive distinction 
bet'veen obs idian, perlite, and pitchstone is bas ed upon the amount 
of combined water present. Accordingly, the content of water that 
can be driven off above 110 degrees Centigrade (expressed in analyses 
as plus H20) is less than one percent in obsidian, about 2 to 5 
per cent in perlite, and 5 to 10 per cent in pitchstone. Some 
published analyses of obsidian, perlite, and pitchstone are as 
follows: 

Perlite 
: Obsid- rhyol- dac- . andes- Pitch-. 
:ian (a) itic (b) itic(c): itic (d) stone ( e) 

Si02 :73.84 74.73 69.56 65.13 70.19 

A1203 :13.00 10.82 15.65 15·73 12.37 

Fe 0 
2 3 

1.82 2.46 1.24 2.24 1.45 

FeO 0.79 0.58 0.91 1.86 0.81 

NiO Tr. 

1J1g0 0.49 0.20 0.82 1.42 0.91 

CaO 1.52 0.80 2·52 3.62 1.43 

Na20 3.82 2.68 4.09 2.93 3.03 

K
2

0 3.92 4.40 2.19 3.96 3.57 

H o~ 0.53 2.94 2.92 : ) : ) 6.48 2 
) 2.43 ) 

H 0-2 0.27 : ) : ) 

Ti0l) 0.14 0.12 0.58 0.07 
'-

P205 0.01 0.12 0.13 0.23 0.03 

MnO 0.07 0.03 Tr. 0.02 

FeS 0.02 
2 
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(a) - Average of 41 analyses cited by Johannsen. (2) 

(b) - Hhyolitic perlite, New Zealand, cited by H. S. vJashington. (3) 

(c) - Dacitic perlite, Columbia, cited by H. 3. Vlashington. (3) 

( d) Andesitic perlite, Eureka, Nevada, cited by Hague. (4) 
Description indicates it to be a vitrophyre, which 
probably accounts for the low water content. 

(e) - Average of 18 analyses cited by Johannsen. (2) 

Obsidian: Composition ITsy be representative of any igneous 
rock type but commonly is siliceous. Combined water content is 
0enerally less than one per cent. Color black, less commonly red­
dish or brown and banded. Luster bright glassy. Hardness 5.5 to 
7, generally 6 to 7. Gravity 2.25 to 2.7, depending on composition, 
but commonly 2.3 to 2.4. Fracture conchoidal to flal~y wi.. th sharp 
edges. Thin edges transparent or translucent. Microscopically 
isotropiC and colorless but c·ontaining numerous small inclusions. 
Index of refraction (5) ranges from 1.48 to 1.5. and averages 1.492. 
May contain spherulites (round aggregates of radiating crystals, 
chiefly quartz and feldspar) and lithophysae or "stone bubblest! 
(hollow, concentric spherulites). 

Perlite: Composition most commonly rhyolitic, may range to 
andesitic.Characterized by about 2 to 5 per cent, generally 
3 or 4 per cent, of combined water.* Color generally gray to 
grayish black, less cOIX1only some shade of red, brm'ln, green or 
blue. Luster pearly. Hardness 5.5 to 7. Gravity 2.23 to 2.40. 
Brittle. Thin edges transparent. Microscopically isotropic and 
colorless but may show numer.ous small inclusions. Index of refrac­
tion (5) ranges from 1.483 to 1.506 and averages 1.497. 

Perlite tends to be intensely fractured by shrinkage cracks 
formed du~ing solidification of the glass. Tr~~ically, these partings 
are curved or spheroidal, forming rudely concentric shelly or 
unionlike textures which suggested the early nane "pearlstone" or 
"pearlite," for the rock. (2,4) In some areas, however, the frae·· 
tures are less curved, as evidenced by a predominance of columnar, 
splintery, blad.ed, or granular textures. 

Shelly perlitic rrasses may contain subangular to spherical 
cores of glass (merekanite) from a fraction of an inch to more than 
an inch in diameter. 

Spherulites, lithophysae, and cellular cavities lined with 
tridymite are common in perlite deposits. 

*Kozu (6) described perlite containing 5.52 to 6.55 per cent of 
plus H o. 

2 

I I 
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Pitchstone: Quantitatively simila:::' in composition to 
obsidian but contains 5 to 10 per cent of water. Color black, 
brown, green, or red. Luster pitchy rather than glassy. Hardness 
5.5 to slightly above 7. Similar to obsidian in gravity and frac­
ture. Thin edges translucent to transparent. Microscopically 
isotropic. Inclusions even more common than in obsidian. Index 
of refraction (5) ra.nges from 1.492 to 1.506 and averages 1.500. 

YJ.trophyre: Glassy volcanic roel: contatning abundant 
phenocrysts, generally of feldspar of quartz and less commonly of 
ferromagnesian minerals. The glass may be obsidian or pitchstone 
and more rarely perlite. 

rract!vlite: Basaltic volcanic glass. Found rarely and 
in relatively small amounts. 

Pumice: Volcanic glass froth, most commonly of acid com­
position:--Fibrous and highly cellular; will float on water. 

Vitric or glassly tuff: Volcanic tuff composed assentially 
of glass fragments rather than of crystalline or stony material. 

Occurrence and Origin of Volcanic Glass 

The character of natural glass, whether obsidian, perlite, 
pitchstone, vitrophyre, pumice, or tuff, depends upon the composition 
of its parent maema, type of eruption, and conditions of solidifi­
cation. These factors are expressed to a variable degree in the 
geoloeic field relations of the -deposits. 

The most favorable environment for natural glass is a 
thick voicanic series, prevailingly of acid to intermediate com­
position, that contains abundant breccia and tuff indicative of 
cata.strophic eruption. Vlith geologic antiquity, glass tends to 
devitrify or become crystalline. Thus there are few, if any known 
natural glasses older than Mesozoic. 

Glass tends to form from a magam of acid or intermediate, 
rather than basic, composition. Basaltic reagma is more fluid than 
granitic magma. Hence, basaltic eruptives crystallize readily and 
do not form glass except when quickly chilled. 

As sUIIlI1!arized by G. H. Morey, (7) a granitic magma rerroins 
fluid only because certain constitutents, particularly water, serve 
to lower the visCOGity. This water, far above its critical tempera­
ture, exerts great pressure on the overlying crust. Sudden failure 
of the crust results in violent eruption of breCCia, tuff, and 
magma which, losing some of its combined water and cooling rapidly, 
has too great a. viscosity for crystallization. During quieter 
eruptions, the magma maintains its fluidity sufficiently long to 
crystallize. 

Ob8idia~, perlite, pitchstone, and vitrophyre form masses 
ranging up to more than 100 feet thick and several square miles in 
area. Pumice occurs as flows and ejectments~ Tuff occurs as beds, 

.with or without notable stratification. 
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All na.tural glasses are generally rega:'ded as extrusive; 
Grout states (8) that they occur chiefly as flows and thin sel­
vages of dikes. However, an extrusive character for perlite end 
pitchstone seems questionable. It is very difficult to explain 
how glass such as perlite, containing sufficient water or gas to 
Inake it expand or explode when heated, could solidify under a.tmos­
pheric pressure without expanding into pumice or exploding into 
tuff. Even if the water or gas is assumed to be presend as com­
ponents that unite upon heating, what would keep them from escaping? 
As suggested by B. S. Butler, the water might be retained if the 
molten glass were intruded as near-surface sills, sheets, or dikes, 
which would permit rapid cooling under pressure. Perlite in some 
localities is demonstratly of intrusive character, but conclusive 
field evidence has not been obtained in enough districts or places 
to warrant a generalization. Further laboratory and field research 
is needed to throw light on this :problem. 

ARIZONA DEPOSITS 

The best-known deposits of perlite in Arizona are- near 
Superior, Pinal County, and in the Black Hountains of Mohave County. 
Other deposits are reported to occur north of \·JinkelILa.n, Gila 
County, in the Chocolate Mounta.ins of YUIna County, and in western 
t<1aricopa County. 

Since about 1941 numerous perlite claims have been located, 
and small tonnages of the rock mined, particularly from the Superior 
and Black t-1ountains areas. - This material was shipped to various places, 
chiefly Phoenix and Los Angeles, for experlmental and limited ccr:mercial 
purposes. Recently, in anticipation of post-war demands, further 
development of some of the deposits has been undertaken. 

Superior (Pinal County) Deposits 

Extensive deposits of perlite crop out at reany places '\vithin 
a northwestward-trending area, approximately 10 miles long by 2t 
miles wide, west of the Superior metal-mining (9) district. These 
deposits are 3 to 7 miles from Superior, which is served by the 
Magma Arizona railway, U. S. Highway 60, and the Ray Highway. 

The perlite area comprises part of a basin whose surface, 
dissected by gulches and steep-sided canyons trlvutary to Queen 
Creek, ranges in altitude from 2,370 to 4,370 feet on Picket Post 
Mountain. Its general topography is shown on U. S. Geological 
Survey Florence quadrangle sheet. 

Here perlite occurs within a volcanic series, presumable of 
Tortiary age, that overlies pre-Cambrian schist on the west and 
dips beneath congolel'ate or alluvium on the east. This volcanic 
series attains in Picket Post Mountain a maximum exposed thickness 
of 1.970 feet, estimated from the schist uptvard as follows: (1) 
Tuff and breccia with locally a thin basalt flow near the base, 
400 feet thickj (2) perlite, 5-45 feet; (3) rhyolite, 40-85 feet; 
(4) ruff and breCCia, 770 feet, (5) dacite with vitrophyre at the 
base, to top of mountain, 670 feet. 
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The volcanic series as a whole lies essentially flat except 
for local dips of 100 - 250 • It is seen to be cut by several 
steeply dipping faults of north and northwestward trends which have 
affected displacements of generally less then 60 feet. 

As a rule the perlite of the Superior area overlies tuff or 
breccia and underlies glassy rhyolite. Individual outcrops of the 
perlite range up to a few hundred feet in 'Hidth but vary greatly 
in area according to conditions of structure, erosion, and alluvial 
cover. In Arnett and Telegraph canyons the perlite ranges from 
40 to 100 or more feet in thickness. Apparently it thins westward 
and northward and is generally less than 50 feet thick in Potts 
Canyon. 

The perlite of the Superior area south of Queen Creek shows 
locally more or less mareknanite (dark glass buttons) cores which 
contain less than one per cent of combined water and have the 
general properties of obsidian. 

Black Mountains {Mohave County) Deposits ~ 

Large deposits of perlite have been found in the southern 
and middle portions of the Black Mountains, of Western Mohave 
County. Another deposit is reported to occur in the northwestern 
portion of this Tange, near Eldorado Canyon. 

Separated from the Muddy Mountains of Nevada by Boulder 
Canyon, the Black Mountains extend southward for 100 miles to 
Sacramento Wash. The southern end of the range is skirted by the 
Santa Fe raih-lay end is also accessible from the Yucca-Topock road. 
U. S. Highway 66 crosses the southern portion of the range through 
the Oatman gold district, and the Kingman-Bullshead highway leads 
through the Union Pass and Katherine gold districts, 12 miles far­
ther north. The middle portion of the range is accessible from the 
Boulder dam highway by roads that lead to the Producers mine. 

The topography of the southern end of the range is shown on 
U. S. Geological Survey Yucca and Needles sheets. An outline of 
the general geology of the Black Mountains and detailed descriptions 
of the Oatman and Katherine districts have been published. (10) 

The Black Mountains rise in altitude from 1,100 feet at 
their southern base to 5,500 on their highest northern peaks. r~ch 

of their surface is steep and very rugged. The southern and middle 
portions of the range consist largely of Tertiary volcanic rocks 
which in places are seen resting upon granite, gneiss, and schist. 
This volcanic series, totalling 8,000 to 10,000 feet in thickness (10) 
consists largely of trachyte, andesite, latite, tuff, and basalt. 
Intrusive into parts of this series are porphyries of granitic to 
monozonitic composition. The volcanic series as a whole dips 
gently eastward and is cut by numerous faults of prevailingly 
northvlestward strike. (10) 

The perlite, 25 to more than 100 feet thick, occurs in the 
upper portion of this volcanic series. It forms exposures 88veral 
hundred square feet in area at many places and extends for undeter­
mined distances beneath breccia, tuff, latite, and basalt. 
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Southern area: In the southernmost portion of the Black 
Mountatns perlite crops out in sees. 22, 26{ 27] 28{ 34; and 35, T. 
17N., R. 18 vI. These deposits, north of Ha.viland and southwest 
of Yucca, are within 3/4 to 2 miles of the Santa Fe railway. 

In the northern portion of see. 27, the following succession 
extends upward from the valley fill (thicknesses estimated): (1), 
tuff and breccia. containing angular boulders of perlite up to more 
than 6 feet in dia.meter, 400 feet thick; (2) perlite, 90 to 150 
feet; latitie breccia, 35 to 50 feet; (3) latite, 50 feet; pumi­
ceous glass and tuff, 90 feet; (4), latite] capped by basalt north­
ward, 60 feet. 

The perlite of this area contains phenoe~J8ts of quartz 
ranging up to about 0.1 inch in diameter. 

Southward the volcanic series dips gently southeastward and 
is displaced somewhat by faults of northwest strike. On the west 
bank of Sacramento Hash., in sec. 35, the breccia-perlite lower con­
tact dips beneath the surface. Here the perlite crope out mainly 
as an oblong area about 100 feet long by a maximum of 75 feet wide. 
It forms a mass approximately 150 feet in thickness of which the 
lowest 50 feet is relatively pure perlite showing some quartz pheno­
crysts; its middle 50 feet contains several layers of spherulitic 
rhyolite; and the upper 50 feet consists of alternating bands of 
perlite and latite. Intrusive latite forming the erest of the 
ridge is in contact with this perlite mass on the 'vest. 

Middle area: Perlite occurs in the eastern middle portion 
of the Black Mountains, particularly in T. 22 and 23 N., R. 19 and 
20 W. It crops out intermj.ttently along the ridges that extend 
e-e:st of the pipeline :eoad, for 3 miles south of the producers mine. 

The volcanic serieG containing perlite is ~ell exposed in 
an eastwa-:cd-tilted fault-block ridge one mile southwest of the 
Producers mine. Here the following section from west to east was 
measured: (1), latite, 150 feet exposeu; (2), dark-gray tuff and 
mudstone] 35 feet; (3), dark-gray glass with granular fracture, 
10 feet; (4), brown cellular latite, 40 feet; (5), talus covered, 
150 feet, with 8 feet of coarse tuff ex:posed; (6), fine-grained 
tuff, 80 feet; (7), tuff and breccia with fragments of perlite up 
to more than a foot in diameter, 15 feet; (8), perlite, 12 feet; 
(9), alternating bands of perlj,te and tuff, 25 feet; (10), tuff 
and breccia of perlite fragments, 30 feet; (11), fine-grained tuff, 
30 feet; (12), cellular basalt flow, 8 feet; (13), fine-grained 
tuff and breccia of perlite fragments, 30 feet; (14), black perlite, 
3 to 30 feet; (15), platy rhyolite, 75 feet. 

Ea.st of the vlindmi.lls in sec. 2, T. 22 N., R. 20 H ., a 
mass of perlite apI)roximately 50 feet thick and dipping 300 west 
overlies thicl~ volcanic breccia and underlies tuff. This outcrop 
extends south,~ard for approximately 1/4 mile. Its upper 25 feet 
contains bands of latlte. 
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QUALITY FEATURES OF PFELITE 

~n order to determine how raw perlite of good expending 
quality may be distinguished from that of poor quality, numerous 
samples from Arizona and a few from outsid.e the Sta.te were tested. 
Although it is admitted that additional, undetermin8d physical and 
chemical properties may have important bearing on this matter, the 
following generalizations seem to be warranted: 



Physical and. 
~hprnical PronertiPR 

[ Luster 

I Fracture 

I 

~~rekanites (dark glass 
buttons) 

Exnaneion Qualities good 

Shiny or pearly 

Perlitic, columnar, or splin­
tary; shatters into sharp, 
angular fragment s 

Presence is favorable indica­
tion, but not essential. 

Expansion Qualities naor 

Dull 

Tend.ency to non-perlitic 
and platy; shatters into 
granulat or powdery fragments. 

Absent. 

----I- --l 

Specific gravity 

Combined water 
(plus H

2
0) 

. Alkalinity (r>h) 

Predominatly 2.33-2.l!-O 

Predominatly 3.0-4.2 per cent 

7.4-8.6 (apparently not dis­
tinctive). 

Predominatly 2.31-2.36 

2.42-4.95 per cent 

7.4-8.6 (apparently not dis­
tinctive) • 

_. ________ . ---I 

Index of refraction Apparently not distinctive. Apparently not distinctive. 

------------+-------------------------------
Microscopic inclusions Clear crystallites, bubbles, 

and very fine dark particles. 
Little or no crystallites 
and bubbles; mayor may not 
contain very fine dark 

~ particles.-I 

I Phenocrysts Mininrum or phenocrysts, sucll Abundant phenocrysts. 
I as quartz, feldspar, and bio-
I titc. 

, 
• 

\0 
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Pl'I -: ilv "part t'1'l1l11 l :·thvr \,lllC:lIltC gl,l~:-:L'~ i~ that 

\\'/It' :l h': ,!, li tl) a :-;'lli~aL,]0 l'uillt in ih..;()l'tPllillg 

l':d:)!(', it l'xp:1I1l1::.:. t'i)lll' 1t' t\\c'nly tinH.':-; it:; ()I'i~~­

\Ild~ \'Ii\ : ~nk , 

Thi:-, I'XP;dL.;ilH1 i~ du ... : tll the· !H' l':-'t ' lICt' of (\\'() 

tu.;ix pe r (,(·r:t c (l mililln i W,ltl'!' in tIll' ('l'lltil ' 

pe l<i tt- !"Lh, \\"hvn he:1tl~ tI :\hl)\'L' 1l;()() IkgT( \ t.' ~ F, 

1 he C I'll, ! f· 1' (\ ( k pP p~ in ;l l)~ :~ !lIlt'!' :-:. i mll; II' to (I() P­

('{.II'11 : l. .... '!", ('llm\)!I ' I ' ll \\'at,l' \ '; IPlIl'iZt·:-; :l1ld 

Cl't';,te:, L· L)Ln;'.\·~:-; tin~' l.\lll\hk~ in tht' hl'at ~(lrt­

ent:d V : : lS~~' pal'ticlt·~. It t . ...: tl~l'~t' till~' glas:-;­

:-,ea~e<..i Luhb\r:-; which ::CL'Olll1t t'll\' tlll ' aI1laZill~~ 

Ii gh t \\'e ig-ht and (.It her l' X(,f'pt ion;t\ ph,\'~ica I 

propertifs of expanded l'l·l'li1t,. 

The l'xpansion lWPCP::,:, Clbu l'I'C;ltpS 011C' of 

perlitt:'=, most distinguishing- ('hal'~lct(,l'i~ti('::,: its 

white color, \rhile the cl'ude l'Ol'k may I'ange 

fr \.) nl t r~d~::pH rt'nt light gT(\~' tl) glo~s~' 1 dack, 

the (,(,lor vI Expanded pt'l'lite 1',ll1gl"S from ~nLJ\vy 

\\'hite to gr~ri.~h ~\'hite, 
.: -

Exp:mdet{ "' perlite C:ln be manufactul'l'd to 

Thi~ ((~e lJ/1icCll ded a sh( 'd fJl'f ·:-i (: lll:.; t :.rJi r~; i 

\l1'()P( ~ l'til'S whic.:h Hl'P 11I'uadly ;lJifdj(~(d)kt(J ( l ;~ 

t~XP;ltHkd Jlt·l'lill-. 
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TYPICAL CHEMICAL ANALYSES 

~ili('()ll di()'\id(~ ( Si ()~, ) 71.11 tu -;- ,-,.1) ( . 

i Aluminuill 
()\ ill(, ( ,\LU .) I ~.;) u) l;~ . {J ( 

[> (l t a~; ~ i II m () \ i <\ t~ I 1\ ,() ) .1. 0 to ;~.I) ' , 

:--1ociiuln ()\i<l!, ( 0J ,,1:.: () ) ~, ~) to ,1.1'1 ( . 

,I 
Calcium ()'\i<\(l (Ca()) /). :-J tJJ ~JJ' , 

Ft'l'I'il' (I\id(~ ( I''<'A) ,: ) I).;) trJ 1 - ( .,J 

~\ I ; l g 'll C ~ i u n 1 

(I'\idl' (~Tl!,'(» n. l te) 'i.;) , , 

Titalliulll 
(lio'\iti(' (Ti()~ J O.():i tI) () .~' , 

1\1; lll,L':a 11 p:"1e 

(li()x i(le (~rll() ~ J O.():j tv f) .1' 
~Ulrlll' tl'ioxicle ( ,--)0 ;; ) () to ().~ ( , 

FP1'l'OU:"1 ()xide ( F(~O ) () to ()'1' , 

Chromium (C 1') ( ) trJ (1.1 ' ( 
Dal'iun1 (Ba) (J t(J U.u;j I, 
Lead ox ich.) (PbO) () to U. U:-~ ( , 

Niekpl f)'dele (NiO J T l'a('(~ 
Copper (eU) Tnl.ce 
BOl'on (13 ) Tl'a~e 

Bel'vllium ( n(: ) Tl'aC(: 

l\101yb( len II m (' lYlo ) T1'ac(: 
A l'~enic ( J\s~O :: ) I...(~ss th a n 

0.1 1) prrl 
Fl'ee Siliea 0 trJ 2( I 

Total chlorides Trace t() ().2 I; 

Total suI phates N (In(~ 

1 
I 

\\'t?igh 3S little as :2 Ius, lwr Cli. ft. making it 

<.tdaptahlt: for nllmel'OU~ mdllstri:ll uSPS. Cl'ude 

perlitt· is found in the \\'estern Vnitrd S(ate~. 

Pt'rlite proct'3sing plant~ are el)n\'enientl~' lo­

cated to :'t:!'Yt.' all ~e('tion~ of the country. - ____ 0 . ___ _ •• _ _ . • - ----- -_ ._ - ---_ .. _-- - - - - _.- -- ... - - -.. - .. __ .... 

+1~£kNATtON~~.: ~s6ociAT'ldN_: OF 1 :M:tNE~S' ! ~t>~': FR66ES~ORS · . bF; Q~AUTY PER(lT£ 
{. " ,: '. -. t .. , #', " " \ ' • • . , \ L •• ~ • • , .~ ' ~ . , ~ : ;: 

Tec/mica! jata given hl~re!n are l'on~idl'n ' d rt'\iahlo, but no glluranll !(! is marll' or liahility aSSLaYd :rI , 
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TYPICAL CH 11CAL AND PHYSICAL PR~ -'eRTIES 

Ip1 itl(ln Loss 

SiO,) 

,.1.1 2°3 

Fe
2

0
3 

P20S 

TiO/) 
(.. 

CaO 

MgO 

N:l
2

0 

K 0 2 

- loOO"'F. 

Sulfates 

St: r L~ce ~Iolsture 

pH 

% 

Crude 

By \Veight 

2. B% 

7:~. O~. 

13. 3 t~-, 

U.67% 

Trace 

0 . 14% 

0_ B2 "/~) 

o. O~VYo 
4 04'A, 

4. Hl% 

None 

O. ~~(~) 

7. G% 

Expanded 

% By Weight 

. 

75. 33 ic 

1 ~~ . 72'J 

(J. 69 f?r: 

Trace 

O. 14(*-. 

O. 85'1) 

4 . 17{ 

0.0 - U. 71{ 

7. Tf. 
! 
, Sl ')i~lL)lt:s \\'atPf L Solubl"s - Hot 1:3 HC'1 

0.08% 

1.4% 1.6'{ 

- ---_._------------ - - - --- ------------- -.... -.------. --- .- .--- -.- ~ 

_._---_._------_. --- ----, 

APPUCATIONS Fon "SEVEN HILLS OF TAOS" PEH LITE 

BUILDING: 

---_ .•. _----_.--_ ._--------

Accoustical Tile - Rigid Insulation Board for H()o f Deck 
Acoustical Pla.::iter 
Lightweight Cuncrete Roof Decks - Curtain Wall Backup 
Plaster Aggregate - Fireproofing 
Pre-cast Concrete Slabs - Floor Fill - 11asonry Fill 
Lightweight Concrete Blocks - Ceramic Tile Grout 

HORTICULTURAL: Permanent Soil Conditioner - Plant Reproducti()n 
Pbnt Packa~in~'; - Bulb and '1\1/)(>1' Sturage 
Insecticide Carrier - FertUiZf~r Bulking 

INDUSTRIAL: 

Seed Bed Prepara t ion 

Filler in Plastic s, Pain ts, Hubber, Soap and Other 
Chemical Products 

Insulating Celllents 
Refractory Materials 
Insula tion - Cryogen ic 
Fireproofing Storage Tanks 
Foundry Risers and Ladle Covers 
Polishing Abrasives 
Paint Texturing Aggregate 
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TYPICAL 

PHYSICAL 

PROPERTIES 

. .~ ' '' ' . : t. ~ . . ... .. ~. 

Color ................................ Whitl1 

::)l )fteni ng poi n t ...................... 1 H()() - ~OOO r F 

1.'~' )' t 2')()O " -1) -lr.O r 'Fi 
I' lb W 11 1-0 III .......................• d - ,",' d 

!' H ................................. G.6 to 8.0 

S I k' C i rl c h t.~ at. . . . . . . . . . . . . . . . . . . . . . . . 0.20 

Sptl~itic gravity ... . .................. 2.2 to 2.4 

Hei'l'acth'e index ..................... 1.5 

' ( Free nl0istul'c, nlaxitnum ........... 0.5 

Lnuse weight. pcf .................... As dpsil'(~d 

Solubility .................. -Soluble in hot ('onc(~ntl'at(;d alkali and 
in hydrofluoric acid. 

-Slightly soluhlc « 2',~, ) in concen­
trated rnineral acids. 

-V' el'y ~1ightly Holuble « 0.1'.;. ) in 
dilute Inineral or concentrated \veak 
'H..lids. 
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and 

Typical deposit of crude perlite has soil over­
burden 'tripped away ready for quarryina . . 

"l\'rlite" is !lDt a tmdt' !lanlt', It i!" a pdru­

~raphil' term for a Ilaturally o('t · lIrrin~ ~ili('­

pou~ rocK defined by \Veb~tt'r\ Dictionary a:-i 

"\llkanie gla!":, with a ('onCt'ntric :,Ilt'lly ~trllc­

tun'," HowP\t'r. tiw di~tingui:-ihing ft'utUrt' 
which ~eb pprlitf' apart from otltt'r volcanic 
~ . .da~::'t>:" is the fact that w Ilt'n heated to a 
:-'lIitable point in it:-, :,oflt'nin~ range it t'xpaml:-i 
r to 20 times it~ original volumt'. 

Til:"; t'\pall;:;l()n I:' tillt' tll tilt' pn':-'I·IIt't.' of t \\"1 I 

til ,i .\ pt'r l't'nl (,llmhilll'd \\att'r whi('h lHTUI""; 

i'l !fit' nude pl'I"lilt· I"uck. \\I\t'll Ilt'alt,d ahml' 
I ()ut) llt'grt,t':-' ~. tht' nllde rtlck pllp:-i ill L.l mall­

I1t'!" ~irnilar Itl PUpl'tlrn a~ tht' l'IlIllhillt'd \,",.It''1" 
\apurizt" and nl'att'~ ('oulltl,',,;,,; tillY bul)hlc:-i 
ill till' ht>~t-~uftt'III'd ~la~:--y particle..;. II i:-i 
tlll'~t' till y gb~::'-:-il'alt'll bu bill"..; \\ h il'll a('l'olull 
fIll" tht> amazingly light \\"l'ighl alld ,,'\(,('llt'llt 

thermal insulation of expanded perlite. 

:\t the same time. the expansion proces~ 
create:;; one of perlite's m05t important dis­
tingui~hing eharaeteri5tic5: its u'hitl' color. 

• • 

\Vhilt' tilt' <Tlldl' rock rnay ntl1~p from tran .~· 

part'llt I ighl gray III ~IIJ~:-y IJlack, dw c()IIJr 
of ('Xpalldt'd pcrlilf' rangl''' frllm ~nowy \-\·hitt· 
to grayi~h whil,'. 

\<:xpalld('d Iwrlit', call IJI' manufactur~d If) 

wt'igh H:-i litth~ as:2 tf) Il'llurlll~ pf'r cubic: f/Jot. 

Such light wl'ights an' wfdl adaptf·d for :-Ilmf' 
typt·!" of I()()!"t~ fill in~ldalilJll and f(lr flUrn~r()U' 
illdu:-itl"ial lh"~. /fowl'vl'r, IH'rlilt' a~gff~galf~'-! 

for pla!"t"r and C()rHT"If~ havf' Ii d/rhity rang- f ' 

of 7~/:.! to IS pound:-i Iwr cubic foot in Ulm· 

pliant'l" with\.S:r,\1. ~1H'f·ifl(·atilln.;. 

TIlt' siZt' gradatioll Ilf ''.:'qi"<Lnd,·d Iwrlill' a~g/f" 
gatt' fill" !lorlllal USf' ill "Ia~tf'r and in~1l1atinF! 
COIu'n't,· i!" abo SIH'(' i fi('d IJY dw .\ rrll' ri ('a rl 
So('i,'ly fill" T(',lillg (11111 \lilll'ri;t1,. (.llIrl·lil 

~1H'('ifi(·atioll' rflr "LI'I(') aggll'i!alf' <tnti (·flll' 

('rt,It, aggl"('gall' af"(~ a~ foll()\\,: 

U. S. 
Standard 
Sieve No. 

8 
16 
30 
50 

100 

ASTM C-35 

Plaster 
Aggregate 

ASTM C·332 

Concrete 
Aggregate 

(0;' retained by volume) (°'0 retCJinf:d by weight , 
Maximum Minimum Maximum Minimum 

5 
60 
95 
98 

100 

o 
5 

45 
75 
88 

15 
60 
80 
95 

100 

o 
15 
40 
75 
90 

Since Ilt'rlilt~ is a fllrm tlf natural glas:-" it i:­
classt'd u~ chern icall y in.~rt alld has a pH (I f 
approximatdy 7. Slt~rile and frp{~ of orgallic 
impuritit's, pprl ite has no aeef'leraling pHeet 
on th{~ :-idlillg tim(~ of ~ypsum or portland 
cement bind(~rs. 

Crude perlite Crushed crude perlite Expanded perlite 

THREE STAGES OF PERLITE PROCESSING shown above illustrate the great increase in volume after furnacing. Th. ,ame weight 
of perlite (one ounce) is ,hown in each photo. 

-
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TYPICAL RANGE SIEVE ANALYSIS FOR SEVEN fULLS PERLITE ORE 

Gradl) No. PA-110 PA-120 PA-130 --'-
U.S. Sieve + 30 0- 1% 5-10% 0- 5% 

- 30 + 50 3- Q% 34-44% 57-67t.J,t 
- 50 +10U ~H)- 40% 25<~5% 28-:j 8(;f, 
- ll)O 50-65% 20- 3(ll 0- 3% 

Grad(~ No. PA-2 PA-210 PA-22(J ---- ----

U.S. Sleve + 20 4- 7% 8-12(i 9 -14(t 
- 20 + ~30 1:3-18% 24-29% 27 -35"k 
- 30 + 50 5~-62% 45-55% 40- 5 (({, 
- 50 +100 1 7 -2G(t 12-17% 7 -12 '{ 
-lOU 0- 2% 0- 2% 0- 2J) 

Gr:lriL- No PA-3 PA-310 PA-320 ----- --- --
U. S. ::iieve + 16 2- 5% 4- 7% 8-12C;t 

- 16 + 20 13-18% 14-20% 17- 24r{ 
- 20 + 30 30-40% 28-36% 28- 38 i 
- 30 + 50 35-45% 36- 40% 2n- j 7 ~t 

- 50 +100 2- 5% 4- 8% 2- r: (,7 
oJ Ie 

-100 0- 2% 0- 2% 0- 2'{ 

Grade Ntj. PA-4 PA-420 PA- 43(j 
---- ----

U. S. Sieve + 8 0 0- 1% + 12 0- 2 (,7 
:( 

8 + 16 13-17% 20-25% - 12 + 16 25- 4(y'k 
16 + 30 50-60% 54- 64% - 16 + 2fJ 40- 55 % 

- 30 + 50 21-28% 10-20% - 20 + 30 10-2(Jl 
- 50 0- 4% 0- 3% - 30 0- 5% 

Grade No. PA-6 PA-610 

U.S. Sieve + 8 0- 5% 0- 6% 
8 + 12 26-42% 30- 50% 

- 12 + 16 37-52% 40- 60% 
- 16 + 20 11-17% 4-10% 
- 20 0- 6% 0- 6% 

Information on Special Gradations available on request. 

SHIPPING , 

Seven Hills are is shipped in bulk in rail­
road boxcars or hopper cars. Minimum 
loadlng is 40 or 50 tons, depending on freight 
tariff:; to destination. Extra-large 3 conl­
~J.rtment cars holding 70 tons are usually 
aval1.lble on request. Shipping point is 
AntoIllto, Culorado. Across-the-car lJulk­
heading, leaving apprOxlnlately 9 feet of 

clear space at doorways, will be installed 
on request, at cos t, for sh ipmen ts con taln­
ing two separate grades in one car. 

PRICES - SAMPLES 

Ore price~, and information on test Ints 
are available on request. Direct querips 
to: Johns-Manville Perlite Corporaticn, 
P. O. Box 1145, JOliet, Illinois. 
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TYPIC AL USES OF "SEVEN HILLS OF TAOS" PER~JITE 

I ~ SU LA TI ON - C R YOG E NI C 

FInE' Plaster ---.---
(ASTM C35-62) 

M l'd 1 U m P13.ster 
-- (ASTM C35-62) 

Fi :H:l C "nc rete 
(ASTM C332-61) 

Co~nse Concrete ---
(A~TM C332-61) 

Horticulture 
(Ideal for screening to meet 
PER L- LOME Specification) 

Grade 
Recolnnlended 

PA 110 

PA 210 

PA 3 

PA 3 

PA 4 

PA 6 

Typical Sieve Analysis 
_~!..t~.Ex~!0~ion __ 

% By \V'c ight 
+ 16 ---------1. 2~, 

+ 20 3. 8"/( 
+ 3(J 17.5l 
+ 5 () 4 G. (YI 
+ 100 77.7(i 
- 100 22.3'1, .. 
TYPICAL DENSITY: 
Lon ~e -. 2.:J 11) /c ll. ft . 
CumpacU.:d - 3.2 UJ./cu.il. 

(%, By Voltu ne 
+ 8 --.---- - .- ·· .. · l ·race 

+ 16. '. 1 ("L ~/l 
+ 30 OJ. ~;'i 

+ 50 85.6/
;1;, 

+ Ion 93 5'{ 
- 100 f) 5], 

% By Volume 
+ 8 --- (J. 2(~~, 

+ 16 22. ~3({ 
+ :J 0 7 7 C:l,;, 
+ 50 Wl. 'r~ 
+ 100 92. 3% 
- 100 7. 7ic 

% By Weight 
+ B 2.0'{ 
+ 16 32. 1~, 
+ 30 78 91 
+ 50 89.6''i; 
+ 100 94 6% 
- 100 5. 4G,t 

% By Weight 
+ 8 ----- 5. 9% 
+ 16 52.9% 
+ 30 73.2% 
+ 50 87. 7'/" 
+ 100 93.5% 
- 100 6. 5;t 

% By Volunle 
+ 8 57.3% 
+ 20 86. 8(~ 
+ 30 88.71 
+ 50 93.1% 
- 50 6. 91 

-------.------~ 
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PERLITE 

PRODUCTION AND USE 

INrRODUCTION: 

The volume of inquiries reaching this department has made necessary a 
report on the relatively new material, perlite • 

. This 'report is not intended as a teclmical treatise on the production 
it' '. . ~. . ' 

or uses of~eriite, but fs rather a collection of facts and opinions, often 
~ without '6'orre'lation, b~/ w~ich . those interested might ,find answers, in part; ; . 

toln'quirles 'on tho subject '. 

, '. ACI<NOHIEDGMEfrrs: 

'· In the course of obtaining auth~ntic material for the preparation of 
this rGport, overyknov~ producer of perlite or fabricator of perlito pro~ 
ducts t whether VIi thin tho State or without, IIJas invited to submit pertinent 
data • . 

' . . _ . .·T : .~ " .. . ,., . . " .. , Apologies urb offered those who may have been overlookod in locating 
perlite producers and fabricators, and sincere gratitudo is oxprossed to 
th~se ).~,~t'~~ ' bolow who contributed, or offorod to contribute and assemble, 
information ' 'for this roportand 'for, 'thohonofi t 'of :. tho in~ustry in' general:, 

..... 
--'AlcJCito Engineering 'Co.:" .'Colorad'o -S~rings, Colorado Great Lakes Carbon Co., Los Angelos, California ': 'Murdock & Bas'slc.r;-Phoonix , . ~Arizona .'> ~ ..... ': " t >" , . National Perlito Company, Campbell, California Rhc-cin~osoarch Products: Co,~, : ,Los Angolds.., :'California: >. Unitod States Porlito Co., Los Angelos, California , . -, 'Nlestorn .l?orli toCorporation" Ph00nix,; ~Arizona., .. ' 

'. Free ' uso 'hasboen 'mado .;)f tho reports of 

.' ,; 

, ' . U~ : S:,. Bureau of Minos, I. C .. '7364 . . ' ". - " , ~,,, .", "Po'rli to, Source of Synthotio Pumice", ali vor C J Rolston • 

.f . 1" 

. " ;, : ' ; ~ {tugust ,1946ci<~ , ,. :, ' ... . , .. , 

f\.rizonaBuroau ,.of JUnes.) ",Artzona Porlita'~., ,Eldred D,. ;' ~ Wilson and .. G-c:qrge , H. R6sovoarci " October, 1945. ,.,. ~":' ~ :" ' " . . .. . . ~ . . ~'.' ' .~ ," ~ . :.j- " .\ . Ariz;)na ,Eu'reali . of Min6s', Motallurgical.Tests Oro 

.' . 
~o. '112, 'E:. H~, ' Crabtree',' Jr. :.· . 

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

~ : . .' 
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B::>th ::>f tho ab:)vo agencies havo acc::>mplishcd much and are n::>w engaged in 

experimentati::>n ::>11 tho prJducti::>n and uses of perlite. C::>nsiderable nomral 

and authentic informati::>n may bo expected frJm those s)urces in the future g 

npo~lite is a silici::>11s v::>lcanic ~lass cJntaining between tWJ and five 

porcont of watoro Hh(;n heated tJ pr:)por tcmpuratur'J it 'p::>ps' ::>r suddenly 

expands into lightweight cellular glass frat;monts o U (1)* It is cl::>soly re-

lated tJ ::>bsidian and pitchstJno and is fJunu in prJximity t1 a variety ::>f 

glasses of v::>lcanic ::>rigino 

N8t boing a c::>rnm::>n host r:)ck fJr metallics, nor in itself' having had 

particular merit in cJmmercial fields, it has beon only in the past few years 

that m:)ro than passing attention has boen given perlito~ 

flSince p ~)rlite is a volcanic glass, a stud;t jf p~:rlito involves c::>l1sicler-

ation of its distinguishing f .)i'ltUroS and origin as compared wi th other 

v:Jlcnnic glasses tl
, and is disc1..!.ssod by Eldl"cd D. :~ jilsJn and. GOJrge H. 

R:Jsevoare as f:Jll::>ws: 

nSpocios: Tho principal v:Jlc:mic glasses aro ::>bsidian, porlite, 
pitchst::>no,vitr::>phyre, tachylite, pumice and vitric ::>r glc.ssy 
tuff ~ They \'-]oro ::>riGinnlly defined acc::>rding t::> their most ::>b­
viJUS ::>r extornal physical propertios, but p::>sitivo distincti::>n 
botween ::>bsidian ) perlite, rind pitchstone is bused up::>n the 
amount ;.)f c)mbinod \'mtJr prescmt? Acc::>rdingly, the ' cJntent ::>f 
w'ater that can bo drivon :Jff above 110 dogrees Centigrade 
(expressod in n2ll.llyso3 us plus H:20) is loss than ::>no porcent in 
obsidian, nb~ut 2 tJ 5 percont in porlito, and 5 t~ 10 percent in 
pitchst:>nc. S~mc published nnulyses Jf ::>bsidian, perlito, and 
pitchstone aro us f::>lloVls: 

Obsi­
dinn ,( a) 
:73.84 
:13.00 
: 1.82 

'~'. ! ' . • 

~ •. i-

Perlite 
rhy::> 1 ... -' ----(iQc.:.----o.n-d-o-s----·-P-i tch-

i tlu'l'_) _' _it~E-,lcl) i tic (d) stJno (e) 
~?4@ ' i' 3 ~6Sc5o :65.13 ;70,,19 
:10 0 82 :15.65 ~15.73 :12.37 

2,,46 lc24 :2.24 , : 1&45 

';, *( l) '~' EldrodD .>~"ilson'" Arizona Burea~' of Minos. , ,' 'j:,;" 
. ' . .,:' ~ , 

... ~ '. ' . 

, <.' . . .· ·t · 
...... ' ~~':' : :-', 
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Obsi- rhy~l- dnc- andcs- Pitch-
diariliJ_ i ti.£..J.?) itic ~ c) itic (d) stOj.10 (e) 

FeO ~'t'79 Oo~8 0(.91 l.o8S 0~81 

NiO Tr. 
MgO 0~4g 0 0 80 0 0 82 1~42 0.91 
C:10 10 52 O~80 2,52 3.62 1.43 
Nn20 3.82 2,,68 4 .,'. 09 2.93 3&03 
K.~Ofl . 3 0 92 4440 . 2019 3.96 3~57 
IL.-O- 0 ... 53 2 0 94 :::., . 2,,92 : ) : ) 6 048 

)2,43 ) 
H?,O- Ot ;~7 : ) : ) 
Tl_02 0 ,.14 0 0 12 0 0 58 01107 
P00~ 

loJ :) 
0,,01 0~12 0,,13 0(>23 0.03 

~.~l () Oe07 0 0 0'3 TTl) 0 ,,02 
FoS 2 0,,02 

, n (0.) - AiTorngo ~f 41 analysos ci ted by J:)hnnnsen" (2) 
(b) ... Rhy:)li tic perlj.to, Nov; Zonlnnd, city by H~ S. Washington (3) 
(c) ... Dncitic perlito, C:)lumbio., citod by H. S. ~;.!Qshingt:)n (3) 
(d)- Andositic per1ito, Eureka, cited by Hnguo (4) 

Dos~ri'pt i:):1 lndicntos it to bo 0. vi tr:)phyro, which prob­
ably acc:)unts f:)r tho l:)w wat~r c:)ntont~ 

(0) - Averago :)f 18 nnnlysos citod by J:)hannsen (2) 

"Obsidio.n: C:)mp:)sition may bo represontativo of nny igno:)us 
rock typo but c:)mmonly is si liceous. C~mbinod 'vmtor c ontont is 
gonornlly less than :)ne porcont~ Col~r black, less c:)mmjnly 
reddish or br~1Nn Qnd bQnden~ Luster bright glassy., Hardness 
5.5 t:)7, gonernlly 6 to 70 Gravity 2.25 to 2~7, dopending on 
composition, but cowmonly 2~3 to 2~~ Fracture conchoidal t:) 
flaky with shurp odgosoThin odgos tr<1l1spnrent or tre.nslucent. 
Microscopicnlly iS0tropic 'and col:)r1oss but contnining numer:)us 
smnll inclusions o Indox of rofraction (5) ranges from 1.48 to 
1.51 and [I.v('rages 1 tl·1:9 20 May cJn'Gnin spheruli tos (r:)lUld aggre­
gates of raoiat,inr; c:l:'Ystal.3) chiofly qunrtz and feldspar) nnd 
Ii thophysnc 01' ~stono bubblos' (~:1IL)\IJ', c?nco!1tric spheruli tos) • 

"!.crli to: C8mp..:-si tioI'. nlJst c::muno:'11y rhyoli tic, may rnngo t::> 
c.ndoai tic. Chnl'Qcter:zed by about 2 :to 5 percent) · gonernlly 3 
~r 4 porcent, :)f comhino0. v,rat'Jr~ C:)lor genural1y grny to grayish 
black, loss c:,mmonly somo shndo :rf: rod, br:)vffi!, green, or blue. 
Lustor pearlYb Haro.noss 5 0 0 t::> 7" Gro.vity 2.23 to 2.40 0 Brittle. 
Thin cdges transpQront. MicroscopicQlly is:)tropic and col::>rless 
but may ShOVl numorous small inclusions" Index ~f'refraction 
(5) rangos fr:)m 10483 to 1~506 anj nve~Qgos 1.497~ 

t1Por1i to tonds to be intonso:.y :'ra~'~urodby shrinkage cracks 
formod d\lring :solidification of t.he: glass,. i':Tpica11y, those 

, po.rtings ar8 curvod or . sphoroid2.1 1 forming ruc.oly concontric 
sholly or onionliko toxturos ' v;hi eh suggostod tho curly namo 

. ':pourlsto.Jlof ~' or 'poarlito! for the rock. (2,4) In somo aroas 
" ;·· . . howevor, 'tho frE,lctures Gro loss. , curvod·~ as ovidenced by a 

.' ' prodomino.nco,:. ,?fcolumnnr,- splintory, bladod, or gronu1ur texturos • 
. .... 

... ., 
'\ 

. :t ' j 
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"Shelly perlitic nlasses may contain subangular to spherical 
cores of glass (marekanite) from a fraction of an inch to more 
than an inch in diameter~ 

"Spherulites, lithophysae, and cellular cavities lined with 
tridymite are corunon in perlite deposits. 

"Pitchstone: Quantitatively similar in composition to obsi­
dian but contains 5 to 10 percent of water. Color black, 
brolffi, green or red. Luster pitchy rather than glassy. Hard­
ness 5.5 to slightly above 7. Similar to obsidian in gravity 
and fracture. Thin edges translucent to transparent. Micro­
scopically isotropic. Inclusions even more common than In 
obsidian. Index of refraction (5) ranges from 1.492 to 1.506 
and averages 1.500. 

.. 
"Vi trophyre: Glacisy volcanic rock containing ab1ll1dant phenocrysts, 
generally of f0ldspGr or quartz and less commonly of ferro­
magnesian minurals. The glass may be ol1sidian or pitchstono 
and mora rarely perlite. 

"Tachylite: Basaltic volcanic glass. Found rarely and in 
rolatively small a~ounts. 

"Pumice: 
sition. 

Volcanic glass froth, most con~only of acid compo­
Fibrous and highlJ{ cellular; will float on wat~r. 

f~itric or glassy tuff: Volcanic tuff composed ossentially 
of gl-ass· ·fragmontsrather th.9.n -of -crystalline or ston,. material. 

"Occurrence and Origin of Volcanic Glasg..: The character of 
natural glass, -whether obSidian, pGrlito, pitchstone, vitro­
phyro, ~lico, or tuff, dop8nds upon the composition of its 
prosont magma, type of eruption, and conditions of solidification. 
Thoso factors arc oxpressed t~ a variable degreo in geologic 
field relations of tho deposits. 

HTh..:; most favorable environ:nent for natural g18ss is a thick 
volco.nic s0rios, provailingly of acid to intormediate compo­
sition, that c ~ntains abund Cl nt broceia and tuff indicative of 
catastrophic eruption. With goologic ant iquity, glass tends 
to dQvi trify or bocome crystalline. Thus thore arc fovT, if 
any, knovm natur21 glasses older thEm Mosoz::>ic. 

"Glass tonds to f::>rm from a magma. of acid or int -.)rmodiat6, 
rather than basic compositio!le Basaltic magma is m:) ro fluid 
than granitic ma.gma. Hence basaltic oI'uptives crystallize 
readily and do not form glnss excopt v.rh0n qui ckly chillod. 

"As surrunari zed- by G. i,'!. Morey (7), a grani te magma remains 
fluid only bocause cortain c~nsti tuents, _ particularly vlater, 
sorve to lowortho viscosity. This vJat~; r, fC!r abovo its 
critical tomperature, exorts great pro8suro on the overlying 
crust. SuddQn failuro of the crust rosults in violent ~ruption 

-,,--- - - --
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"of breccia, tuff, and magm.a which, l~sing s~mo :Df l,ts 
cJmbin~d vmtcr and c:::,~linc rC'l.pidly. has t)~ groat a vis­
c~sity for crystallizati~n~ During quiet~r orupti~ns, the 
magma l~D.int8.ins its fluidity sufficiently long t~ crystallize, 

"ObSidian, perlite, pitchstJno, and vitr0phyre f0rm massos 
ranging up tJ ffiJrO than 100 foot thick and. sovoral square 
milos in area. Pumice occurs as f1~ws and ejectments. Tuff 
occurs as beds, with or without notable stratification, 

"All natur8.l glnsses !.1re genorally regc~rdod QS extrusive; 
Gr~ut stntes (8) thnt they JC!cur chiofly uS fl~u8 Gnd thin 
solvnges of dikes. Ibvwvor; an extrusive charnctor for per .. 
lito and pitchstone seoms quostiJnablo. It is very difficult 
to Qxplo..in how glass such 2.S porli te, c:mtnining sufficient 
water ~l' ga.s to make it oXlxlnd or explode vlhon he2tod, c :)uld 
solidify- under f!tm:)sphc,ric pressuro ,\,Ii thout oxpanding into 
pumice or ~xploding int~ tuff. Evon if th.:; Y!c.ter ~r g['.s is' 
assumod t~ bo presont as compononts that illlitc upon heating, 
whnt would keep them frJm oscaping? As suggested by B.. S. 
Butler, tho wator might be retained if tho IDJltcn glass 'were 
intruded as nc ar surf'ciCo sills, shGcto, or dikos, vlhich would 
permi t rnpid cooling under pressuro, Porli to in s~e l~cali­
tics is do.m:mstrubly of intrusive c haractur, but conclusi vo 
fiold evidence has not boon obtninod in en8ugh districts or 
placcs to warrant n gonorclizatiQn. Further lab~rQtory ' and 

field resoQrch is noeded to thr0i.'l light In thi s pr~blom. It 

HISTORY! 

Tho history of' th.:; p~rlite industry in itD prosont stClgO apparently 

originnted with the discovery c.nd dovolopment of tho process of "popping" the 

raw rnntorinl by L. Leo Boyer, Q meto.llurgist t in his laborotorios in Superior, 

Arizona. 

Tho poculinr property of perlite in exploding whon heated , t:-> a critical 

tomporaturo was first reportod by S. K~zu of th.:.: Tohoku Imperial University 

in Japan in 1929 0r 1930. Kozu, i~ rop~rting expansion pr0pertios of various 

volcnnic glnsses, merely stQtcd thn t p01"li to exploded at a. cortain p~int; he 

did not study the rcsulta.nt product or pursue tho subject further, nor 

would his Inb0rnt:n7 technique bJ npplicablc to commercio.l production wi th0ut 

considerablo modificQti0n. 

It remninod for Mr" ' Boyer to rc:discov0r tho oXplos:ive nction of 
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TABLE 1 

Periods of Source of 
District or area Name of Mine Production Minerals Produced Amount Produced Information 

Oatman Tom Reed 1909-1931 Go 1d & S i 1 ve r 984,000 tons ore 7 
at $13,000,000 

United Eastern 1915-1926 Go 1d & S i 1 ver 697,000 tons ore 7 
at $15,000,000 

Gold Road 1897-1924 Gold & Silver 738,000 tons ore 7 
at $7,000,000 

Moss 1860 • s & $250,000 7 
early 1900's Gold 

Telluride 1922-1925 Gold $200,000 7 

Unknown 1953 Brucite A fe\v tons 2,4 

Vivian 1938&1949 Lead A fe,,] tons lead 7 

Kathe rine - Union Pass K<Jtherine 1900 -1930 Gold & Silver $1,000,000 7 

Roadside 1915-1934 Go 1 d & S i 1 ve r 890 oz. gold 7 
1 7 34 0 z. s i 1 ve r 

Arabian 1917-1933 Gold & Silver 5 93 0 z. go 1d 7 
115 6 0 z. s i 1 ve r 

Northern Black Gold Bug 1893-1932 Gold & Silver $55,000 7 
lvIountains 

Mocking Bird be fore 1908 Gold & S i1 ver $20,000 7 

Pilgrim 1903-1934 Gold unknown 7 

~J. Unknown 1950's or Clay estimated at 2 
1960's few hundred tons 

Unknown 1942 Perlite Two carloads 2,4 

iJo te: Hhere possible the amount of corrunodity produced was listed. Dollar" values for gold production are base d 
on a price of $20/oz. 
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ME~ORANDUM FOR THE RECORDa 
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Be~ 406 DWiek •• burg,Az. 
85358 0 

12 Jul:,vt) 19740 

SUBJECTJ Hn~il~d Porlita elai~o ( 0~0d by MroH~uaTd S~ Gabl )0 

Arx tho ::roqUCH'l"; of tl~ Q Emt1tiard S <!) Gt~bl(l!) b~:r 946:> K a llHH"tJ 
~1 ty!) r.~o" () t ho \'TTl to:' :J do a e.~~ip ~() King!'!H1Llo A:r130na (D.1!1d tb,()ll 
clODD. to Yucca t (} '~h0 :.I3.viland cln.infJ) 0U ~JulJ 11 [} 19740 

A map had bo~n loea~od ohog1~g th~ rnen~1~n d per11to 
d<3~.'@ 31 t {'1 '030n ft;~-: '."J0?:'3 (Hm cHi by th:) Iit17';al CttpP(!2" C orn"pa~:r 0 

Aypa.r~ .\.\ '~l:7 th.ili~ map \7(13 nadC? by the? Duval 0mgin GHlZ'sG T~lrJJ m~p 
:r(j)7~alo 0.11 of th~ Du7tJ.1 cl3.itH3 and dal iJl(}a~e[3 thr! rogiorlrJ t1im:~ 
havo pC)xll t o () ThCl!"Q in iJovQral l<lJr~a aB~[J tha1) hn<iJ0 tlpuWA(],e ~H,rueJ M 

porlito o ~~d ~~vorQl auch amallor rcgiODQ wifh Mperlitie w pe~11to 8 
On the nup 13 ~:n "ii'l.l~~;£.;fli! t~tal t@nn&'lgO of§~~ ;; mil1i~n tOl1rno 
no P~()\701l ionnm.{Jo in JIJ.orJa o !~ hnd b~e:1 uIldc'rstced in tnt!} pa~~t; 
(troD hoa?~ny 1nfor~~tion ) that thoro 13 68 million tono 6f 
pc?li~o on tho claiD~ ??? 

The writer, ~nd ~ro J~ok DaY g th~n proceeded te the Ha~11aBd 
cld.in n I} t7i tl1 th<9 CJa1d tlHlP, and 0xarli!Hld 39woTol i.l~oae contli'd"ni~g 
the \tpumaC~AU !3 " perli te and corn~~.ar6d t h 6 roa"torial fnunrl thero with 
otho:r a~O.:lB haviflg If p~rlitict~ perlite .. At thio pointo it 119 wall 
.~() mC?utlo:l thrlt tl1e per11 t io perlite!) i~ sf oQramarcinl grndo o I "~ 
io the ~y,i eal gl~sncy tyno witb concentric or~ck~o 

HO~Gvor ~ th~ no enl1ed npumoc~euo" parlito 10 a differo~~ 
~t@rYQ T~is norc c lQ301y approxlaa~en ~ tuff, in th e ~pini~D of 
th(3 '\:1:ri i~,()?a Tho i01:::1 " pUI'Jae~0untt ir:rpli~a the P X-€HH'3l\do ex 17..mi e<:t o 

:Purn ic~ OL1()uld bo liko n. Opoblg~ o.nd btij hl~!aly oellulnxo f) Md 10 ta6 
?a~ult 01 8xplosive 701o~ie aeti~n u and it eh0uld atl11 b® 
glDlStH3Y 0 A tuff 0 ()n the ot"'ll)r band i6 a voloa.n.!c allh Md iteM 
bs canp~ct@d inta solid rock and it is B~t glaomoy~ Om the eth~r 
ho.nd J t~1() l.)e7t?li to ind~13try cnl ls ,nny r~ck that c$I)·tn.ima 2 tf) 5% 
~atorD 3nd that caD ~o expnndad by he tlnS D a p0rlito o Maybo 
it3 a ~~tto~ of paD~n~ica o In any 0v@nt, several o~rnpleo of tho 
00 called tn.U;Jtl,C{!OUQ j)0rll icg SheHlld be obta iJ!lcd and tcmtmd fli thou"~ 
dcl~y LlS t(; i ~t3 eOlTInoreial prnctieabili ty o (Unlo c:H3 thir:J haD U1"GlAdy 
b~c~ dono by M~& Gable nDd/er u~egeiaten?) o 

M:ro Day choekod the I.,;t)u~ty .Raeerd~:rn ~ i:'eC~rd3 ~!>13 d loa~cd 
that the 00 callod railrond G9ctioms D (adj@laing tho HQvl1 n~d 
c l a i!l(3) LJ3d beon h~ld by the l'1eW ;.l exie0 and Ari30rHl Land Ce rrrp&mj 
';2:1 tho pa. [r~() .bU~ they ?7Cl"'e rcli;Jqui!3h~d on Junuary lOi) 1973 by 
Gaia cC)opnny (and l"'oturned to tho RR company ?)(l) Ho al~o ascert­
ained tho Dano infor~at1on !ro~ t h e ELM ~fflc ~ in Ki~grnan o 

CO:I:ao, frG)l1t tho current drilling pr6gTm.m (~hich a.r~ i n 
st~rnge c3:~ 0. c(i)r::nnarei.~l Dhar0bou~~ 1m Kingman) W~?O aJ.f3~ lo eked 
~vor by thG ~~itcr~ On ly ab~ut 2 feet et porlitie por11t® W&~ 
n~tcdo bu~ ihe~e 13 ~uc~ of the ee called pumQe00U~ p®rl ite o 

A a~udy into tho eo-called p0rl1 ttJ reEH'TVf.Hl o Bhould bo 
undortnkeno To do thin preperlyo much addi tlonnl dril-lir!g 18 
r~qu~od & Aloo thQ npunn~oou~~ perlita ehould be tontod 1~ a 
lllb@ratoX:'JY", 
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Septea <, _14, '.1973 ' 
RECONNAISSANCE GEOLOGY INV.ESTIGATIDlf OF PBRLIHCLAIKS, LOCAnD 
SEVElf (7) ULES SOUTH OF YUCCA, MOHAVE COUHY a ARIZOB.A. • . 

In ace.rG.aJlce wit1l 1. e'irlleti •• s et .1'. H •• ar. S. Gable, :!ex 
946. KaDsaa Ci~7, •• ~, a cur8e~ .. 4 rapid ,eeleCT exa.i • • ti •• 
was •• de ef the seTe. (7) "JULY" clai .. c •• iai.i •• perlite I.cat •• 
seve_(?) milea S.ut •• r Yucoa, A?izena, was made •• Sept •• ber 13, 
1973. The alai •• are eWBed by t •• U. ited I.v •• t ors c •• paD1, .r 
KilIgJIaJl., Arize.a. Mrs. Pearl C1'a1" Vice-PresideD.t at aaid 
commpaBY) ace •• p&Died the uDdersi,.ed. 

I am teld that t Ae Duval Ce pper Company (KiDgaa.tAz ) 
fermerly had mere taaa fift1 (50) claims c veriag tke perlite 
ar ea ( a88UDli q tae perli t. was all they were 1Jltereeted. 1. ?), 
but they abaad .... taem. U.ited I nTee t ars re-lecated seT •• clai.s 
1- wha~ t~e7 fe el is tke ~ •• t perlite l.e~l. MrB. Crai g haa a 
letter fr . m Duval statillg that they have .e ebj ectl ellB t. the "July" 
clal. re-lGcati... I was ala. told that Duval trill ed -i.e •• 1es 
eB the pre perty in deptas varying fr •• 30 t e 165 feet. U~ited 
IDveet er3 does n. t have aDY ef this drillhe l e ~ata. 

The claime are l eeated al ong3 ide Ri gaway 66 ( and t ae SaDta 
Fe railread ) seven (7) miles bel.w Yueea. ( see attacAed Map). 
th.ere is a railread siding there called HaTi l -.-., and I am t.lti 
t llat perlite has bee. shipped fre. Havi l ud in t lla past.. 

The perlite ie iD hilla of silicic vo lcam10 reeks .r 
Tertiary age, that are part sf the lUack MoU1ttai liS. S.m •• f tlte 
r ack. exami.ed i n the Ticimity ef the seTeral perlite Tei_. 1. 
of a welded ~uf! camp.siti... SQme af the veiBe of perlite are 
100 fe.teer mere) in widt. and their l engt hs are ullk •• WlI (but 
censiderable), as they are ebeeurred by t he me.ti •• ed tu!~ •• Tae 
depths are alae uBkDewa. Tkere are appare.t l y a series ef thee . 
larg8 perlite depe site (parallel t . eaea other ), but wit. ee.e 
dieta.ce betweeB t hem. There are, however, eeveTal large maw 
made p1t~ scat"tered i Jl tee area, showLa, 10 f •• t perlite exp •• u::ree. 
It weuld appear tha t there 1m a l arge ameu.' of perlite. tke 
olaims (fr •• aD i _ferred Tiewpointt thi s woul d b. seyeral milli •• 
tens). 

The grade ~f this perli t e is n.t kneWD t. tk8 writer. This 
caD 8.1y be determi:aed i ll epecial laberateriee where its wate:!' 
eOllteDt,' particle s ize, percellt er devitrifieati ... , and .taer 
factors e-.. be d.te:cmined. 'rae perli te is grey i B cel.:r , gradlllg 
t . white i n ma.e· .,se~. 

CONCLUSIONS: Beftare buyiBg, or lea.sing, Car UJlderiakiag aeTele,­
meDt werkj on this prsperty, Ii market study sh..u.ld be made. 
'rranspertati." ceeta are alway·a .. big faet.r. If a market eall 
be f ound at a suitable priee, therta the perli t'e eaB be II'!Be" (a,p_­
fully at a. prefi t ) • Prices f.r perli t e ar e il.n1a.~17 Deg.c i . .,te4 .• ,· . 
but they call be fr •• ~lilO . OO a t •• ( aDd up) ' f.,r . "ntiJ::-~11i ... 

As an ilteidental fiaattar, seme alluvial sand samples 'ill., '1I:r~. 
Craig had obtained frem aD are~NC)rtp tJf GIs.dale, Az., wt'{M. ex ... -
ined fsr Fe e.ntent. The magneti te\~.~- d 1111lani t e. ) ., ........ t w,~a 
teund te be u.der l~. . ~~~~ 

Bn: 406,wickenburg.Az. MELVI'· ' • ~,' ~r;:g Gee1.gi ~t. 
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Several minerals occur in minor amounts in the gold-quartz veins in 

the Black Mountains. Silver and lead production from these veins have been, 

and probably always will be, dependent on gold production. Vismuth~ vanadium, 

beryllium, and fluorite also occur in the veins in small amounts. It is un-

likely that these minerals will ever be produced in commercial quantities in 

the planning unit. 

Brucite 

Brucite-l was designated on the basis of several blocks of mining claims 

located for brucite. Within this INA is ~ HRA-(that is based on the occur-

renee of the brucite deposits. According to several sources, (Step 3), these 

deposits consist of partially inventoried reserves. Although they are low-

grade deposits, they should be considered a potential mineral resource. In-

creased demand for magnesium metal (Step 3) could result in development of 

these deposits in the foreseeable future. Likely mining methods could either 

be underground or open pit, since the deposits are sometimes nearly flat 

lying and other times steeply dipping. 

The boundary of Clay-l encloses an area in which several clay deposits 

occur. The boundary is rather arbitrary and is intended to indicate an 

area where clay is likely to be found; as more becomes known about clay 

3 
occurrences in this area the boundary may change. MRA-~ encloses the area 

in E}2SE~ Sec. 35, T. 17 N., R. 19 W.) where clay was mined in the past. 

Published information indicates that there may be substantial reserves of good 

quality refractory clay at this deposit. At first glance, it appears that 

- 4 -



·an attempt to mine the clay failed; however, sustained production may not have 

been planned from the start since the clay was used in the construction of an 

airport. Further production willdepend on similar needs or demand for refrac-

tory material. It is believed that the clay deposits in Clay-l have poten-

tial for further production. Any future mining will continue to be by open 

pit. 

Perlite 

The boundary of Perlite-l was designated on the basis of the geologic 
fA I~ ,: . if 4J ~ i .... ',\ I ~ I ~ <: u. ~ . .1. 

occurrence of a large perlite deposit. 'ftre ft1RA~within Perlite-l,designates 

an area estimated to consist of 250,000 tons of perlite. This material has 

been tested and was found to expand from a raw density of 96 Ibs/cu. ft. to 

a "popped" dens ity of IJz to 10 Ibs leu. ft. This represents an average increase 

in volume of about 2000%, which indicates the perlite is suitable for com-

mercial use. The question that remains is - could these deposits compete with 

other depositsC The deposits at Superior have dominated Arizona perlite pro-

duction for some time and this situation is expected to continue. However, 

the expansion of western perlite markets and rising costs of transportation 

may require development of more strategically located deposits (5, p. 1136). 

The perlite deposits near Yucca are favorably situated to the Southern Cali-

fornia and Las Vegas markets and future growth along the Colorado River could 

create a local market for the deposits; hO"\i€ver, Ivhen these deposits might 

offer serious competition to the Superior deposits is not known. 

The boundary of Perlite-2 \Vas established on the basis of the reported 

occurrence of perlite beds inTo 22 &23N., R. 19 &20 H. (4, p. 406). 

- 5 -



Bruc ite 1 

Brucite is a magnesium hydroxide mineral used in ceramics, refractories, 

textiles, rubber, and also as a source of magnesium metal. Little is known 

of future trends in the market for brucite, although the demand for mag-

nes'ium metal is expected to increase because of increased use of light 

weight metals by the auto industry. It is also being anticipated that 

magnesium may replace aluminum in structural materials l . 

There are few commercial size deposits of brucite known in the United 

States. Included with these are the deposits near Oatman in Sections 7, 8, 

17 and 18, T. 19 N., R. 20 W.; the only known deposits of brucite in Arizona. 

Estimates of reserves range from 40,000 tons
2 

to 500,000 tons 3 . One 

deposit was drilled a few years ago (probably middle or late 1960's) 

resulting in an estimate of 200,000 tons of reserves. There was limited 

production from the deposits around 1953, but the low grade of the ore 

ended further production. The deposits consist of some high grade material, 

but not enough to justify mining at present. 

Several groups of unpatented claims cover the deposits. These include 

the Mag group, Whitehouse group, Hidnight group, Pioneer group, and Hoss 

Wash group. Other unpatented claims occur nearby partly because the area 

is within the Oatman Mining District. 

1. Engineering and Mining Journal, vol. 174, no. 3, March 1973, p. 120. 

2. Hineral and Water Resources of Arizona; Arizona Bureau of Mines Bulletin 

180, 1969, p. 324. 

3. Compendium on Nonmetallic Minerals of Arizona; prepared by the Southwest 

Research Institute, San Antonio, Texas, 1964, p. 58. 

- 7 -



Clays are a group of minerals with a wide variety of uses. Properties 

such as purity, resistance to high temperatures, bonding strength, and 

~ welling capacity dete~ine what the clay can be used for. Most clay mined 

in Arizona has been used for refractory and ceramic purposes. About 600,000 

tons were mined in Arizona from 1962 to 1965. 

Several clay deposits occur at the southern end of the Black Mountains, 

but little is known of their extent and quality. One deposit occurs on 

Federal land where the mineral estate is privately o\vued (E~SEl Sec. 35, T. 17 N., 

R. 19 W.). Reserves are reported to be large (2, p. 83), and tests have shown 

the material has desirable properties as refractory material (2, p. 83). 

Sometime during the 1960's, the deposit was mined and the clay shipped 

by rail from the nearby Franconia siding. It is not known how much of the 

material was mined or how much still remains. According to Gerald Weathers, 

Consulting Geologist in Phoenix, the clay was used in the construction of 

an airport. There has been no mining activity at the deposit in the past 

several years and all improvements are in an advanced state of disrepair. 

ARKLA was active in Clay-l during the 1960's. They conducted geo-

physical exploration, drilling for gold veins and disseminated copper deposit, 

and they located a number of claims (Don claims). 

References: 
1 . Cmmpendium of Nonmetallic Metals of Arizona; prepared by the Southwes t 
Rese a rch Institute, San Antonio, Texas 1964. 

2. Mineral and Water Resources of Arizona'; Arizona Bureau of Mines Bull. 
180, 1969. 
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j\ftibtlutt nf ~jaOl1r i1prfnt!tHf~,H " ttnD' . 
]ntprAJUrU12111E ;~·.1at:liJ,~ 

STATE OF ARIZONA, } 
33_ 

County oL._ . .Mn.h.avB. ..... _ .. _ .. 

... __ . ___________ __ Haw,ar.d __ B ..... _G.able .. _ ... _ .. _ ....... _ ........ _ ...... ___ .......... __ .. __ .being duly sworn, deposes and 

says that he is a citizen of the Unite,d States and more than twenty-one years of age, and 

resides at~~~~~_~._.?~.~1Il __ . ___ .. ~.~~~~~.~_. ____ ..... __ ._.County, State of ~M~A\uln~ is personally 

acquainted with the mining
i 

cIaiIll3known as.-- .Hav.:i:land--.No-s ... -----J.·--t.0---9Q.,----i-ll-Cl-.----------.-

\ mining claiIIli situate in __________ " _______ San_.Fr..ancisco.. ____________ .. ______ . ___________________________________________ .. 

Mi~ing District, County of _____ ~_~~~_~~!~ __ . __ . ____ . ____ , State of Arizona, the location notice fa>f which 

is recorded in the office of the CountyReco~der of said'County, in Bo~_~.e_~Kf~ecords of 
" . 59 to ' 90 & 939 to 996 ' .' . ,' . -. '.' '. . . 

ivIines, at page.s._-!-_.; that betwe(!n the.-.2 .. ,-.,.dayoL:; : : -S~p=t-€HJl.be.:n~- .. --,:-,:.---, A- D_ 19-14--, 

and the ___ J ______________ day of,::e-!?..P-}:;-~~-~~~------.4-- D_ 19_1~ __ ., at leasL ____ ___ . ___________ . __________ . ____ . __ . ____ ._ . . 

. ___ .Nine .. _:tho.us.aud __ J$.9.0.o.o_ •. OD.l ______ : _________ dollars worth of work and improvements were 

done and performed upon said clai:tn:i! not including the location work of said claim. Such work 

and improvements were made by and at the expense oL ... .. J~9.~~.+.Q. .. _S_, ____ ~g.:QJ. .E;l .. _____ . __________ _ 

.......................................................... -:- ................... __ ...... _ .......... __ ... ....................... _ ..... _ ....................... --.-_ ................... -- ..... -_ ......... -....... __ ... -_ .... _---_ ... -.--- ... -- .... 

owner ___ . ____ .... of said cla.imsfor the purpose of complying with the laws of the United States 

pertaining to assessment of annual work, and ..... J.~.c.k_ .. D .•. __ D.a1~,.. ___ Wa.Y_ne.--L, . .Day:,.-.-ThQmas. 

skidmor.er· Mary J. Daily, Norman M. Buchan and Melvin H. Jones ...... :'" ........................ _ ......... _ .... ": .............................. ---_ ..... .. ...... .. .... ~ .... -_ ................. .... ................ . -, .. _ ........ .. .. -......... _ ............. _ ....................................... --- .. -- ..... -......................................... -- .... .. 

... -_ ...... -_ ........ ' .... _- .............................. ..: .... _ ........ _ ............... -....... _-_ ............... -..... -.. . -....... --_ ....... -.. --- .. -_ .... -_ ....... _ ........ -........ _----_ ..... _ ........ -.. -....... _ ............ __ ._---._ ............. .. 

were th~i:nen, employed by said owner .. _ .. ___ and who labored upon said claim;Sdid said work 

and impr(j~ements, the same being as follows, to-wit: . __ . ___ . ____ ._ ... __ . ______________ ____ .. . _ .. _. __ . _________________ _ 

·--mTn-e~-~-a~a-~-~~-~c-~~rl-~a-(8·f€·:-~-~~---~-~-~-$b·6g-(L·~bE.~(~l:s-f_~-~~E?-?:~--.~~~------------
. ________ ~ __ 2_~ ___ RQQ..d __ impr~Qy.ements .•.. --.- .... ~ .. -__ .. _~lOD.O .... QO' __ ._(.pl.us-)..---.----------.-.---------- ___ . _______ _ 

3. " Geological survey $2000.00 
.;).-. .Ge.Q.;],,-0g.i-G.a.1---6:x;ami-B-at-io.n--.@.n.d-·,st.y.d.y.--ef·.-all·-·t-ne··.H.a.v:-j .. land--.cla:i:ms ..... -.---.­
l.J?hysic·al investigation .and study including examination of "all pits,! 

out·crop-s-;---dTE1:3:-··holes·;-----·Ph-is···±·nc-1:oo-es·--mi·neraJ.:·· ·id-ent·:i:i·~.cea.'~·j:o_n ~i·--B-am-plin~ .. 
assaying, research, stratigraphic study, mapping, studying drill h018J; 
1·ogs·;---or~· --~va-llra:t1-on·;-··tnfej'red:·"t·o·nncrg~·;·-··an:d-·'1'~·~omm·el1u_eu_-·crct-ton -;---Ttre . i 
c~·?·ia.-~-fc~-~~~a-~~~~·~~·r~-f!·t~~t·~~~·~~·e~fT~·~·qg·~·~·~?~aj~·~~-~~~~T~~~~-~~·~}i"~~-c~!i~: s 

~·;i~fi~·~ro~~.~G·;~·~e;~·~~~ei~~·m~·~i··-~~t·i;il~e·:ts~~~ia·~~·!~~~n~l~~e~·:-~---~---prolit . 
. ~ .... p.er.son.-.makJJ1g .. -:thl..s .. ge.Ql.o.gY_ .. sur:1Z'.e.Y..- .ls--Mel1.?'lll-.H. . .J.one.s..,. __ Re.g.l..st.er_ed 1'1 

G"e_O~O_:i-~t,--~~~:~~p~~:--~~~j-~~---:d~~~~S-:--4=: ---S:ry;~-:-':~~:7/H---~-# 1,1' , 

.-u--,,-____ u __ . _____ -..",v" - ~:a,-- u---uuu---------u- - --.-------/;- -i~~ 

~.-:--:~-:-:- ·{::~t~;~i~5! -: .. -:- -::. :-.:--:.----~:-.--- ---.;:~:~:~j:::~~:~2j~ .:-
~ %.:... . ( ~ .J _J : (~ : ; 

.>'" 0, C A '- \ Y v"'-' ... -.. --.-.-.-- ... -.......... --- .. -:-.- .. - --.~.~~-~.-- -~---i---~~;----t5" .: 
Subscribed a to befor m thO ~ d d ~/~LL." " ~C '~ID'''l19 :,..,.-:')--;-" e e 1S .. ... . . ... , . . _ .. ~ay ;}[---.LL~. <;-9.,.~<.~ .. ~ .. ~ .' . :/_~:.: 

. L / , '. ., / //'(4::::%:l ~~'" . _ It% COJoLvIS3'O/il n"R£: ...... -... -- .. - .. --: ... 'Lt:~LC_"-_ ..• /.r. : __ '/:;:r~c. .... _.·;". .~.r!':_':'.l. _____ . 
(My COrnImSSlOn explres. __ . __ .... .. ~. ~IJ.qU31: . g,.U7C..) Notary·Public. 

Forms Inc., 31 We9t Marll90n Strp.p.t, Phop.nix, Arizona 115003 I ~5J·!)t112 / Form 21 



MELVIN H. JONES 

Mining Geologist 

~mrr,-Mt1meito;-New~~-

Mr. How~rd s. Gable 
Box ~-9- q,+~ 
Kansas City, mo. 64141 

Dear Howard: 

MHtT /j 
Box 406, 
Wickenburg,Ar l!z.85358. 
6 July 1975 

Reference our conversation concerning annual 
assessment labor on your 90 Haviland Perlite claims. 

Suggest the following ·which can be used for valid 
wor}~ in Arizona: 

~ Open several small open pit cites on the property 
and stockpile some ore. Do this with a contract miner 
who has the necessary equipment - compressor, drill, and 
a sm~ll bulldozer. A contract for $6000.00 

b In connection with the §.bove operation, work over 
so ~e-of the bad areas on the roads with the small bulldozer. 

Cost. $1000.00 

C Geology study. Summary and digest of all accum­
ulated data. Some additional sa~pling and maping. 

Cost. ~~ 2000.00 

Yours sincerely, 

., , 
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MEMOHANDUM FOR THE RECOR» 

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

Subject: Vi~it t. the Havila.d P~rlite claim~, Yucca, Ariz. 

The writer ~pe»t April 10-11, A~ril 1974 •• the H~vila.d Perlite claim~ lecated SW .f Yucca, Ariz •• a. Mrs.·Pearl Craig, Ki.gm~A, nriz.»a, whe ha~ bee_ dei_g MQ~t ef the claim l.cati._ w.rk, was al~. pre~e.t. Time was ~n~~t gei_g .ver the claiMs (90 l.de claim~), exami.i~g p.sting .f l.cati~ __ .tice~, r.~ds, .~d perlite ~xp.3ure3. The pr.perty is k •• WI t. have pu~ace.ue perlite aftd perlitic perlite (e~ti~ated t. be 55 awd 13 milli •• t.~~, re~pectively). TheBe clai~s were iaitially take •• ut bY,Duval (cepper) ab.ut 10 year~ age u.der the cl~i~ .am~~ .f • Sa, ,£~ uCirel, 'Chap.,' "ru ledl\, f Sliver, ·Jec. 21, DMC,· ?ta, I :iherty, .-ad aUb~e (l ue.~ly ab&ftd~~e d (the pr~ ~e rty wa~ dri ~ led i. 1964, h.wever) c •• sid errt bl ~ ti m~ W~~ ~ peltt by i l l r~. Craig, a 'ad the wri tel' 1 e cat i -. g t h ~~ 1 d d r i 11 h 01 e ~ (a t,. tal ~ f 1 5 ) . T,h e ~ e 'N i 11 be fl1~PfJ!"d. 

f ';:>4 ~ .. :; ril 11, id'. 0-n H~dri 7uez, Gen~ra l l\', a'fld.g~r .[ the I'll ~ t 1 e r Hr. ~. Dr i 1 1 i 'II g C • r p III) r t=\ t , i. m , a c c • m pan y i ~ d u ~ i. e; II i )I g .v~r th~ ~i.i.g cl~i~3. ~r . R.d r iguez will ~ubmitt a. e~timate 8£ the c~st t. r~-drill the ~r~ p erty t. elver l.cati •• werk reQuirem~.t8. ~etler Br~~. initially ~ rilled the pr.~erty i-19~4 fer Duval. He ~aid the 1rilli.g at t~~ time t.~k 55 day~. Mr. R.dri~uez had ~.me ef the ~arlier dri11iAg data wit~ him a~d gave U~ the depth~ .f overburde •• ~ the drill 3ite~ (1e_gth .f casillg u~ed). Sefl! i:ncl.~ure. 

Jp •• arriving at Ki.gma~ •• April l O tn~ I made a fa~t trip te t~e Duval pla.t(Nerthwe~t 8f Ki_gman ) . There I met a.d talked with R •• aId F. Tei~eer~, Duval ge81.gist. I a~ked him the que s t, i tn. , ';1 :1 y did Du val a. b •• d tnl the 'Y u c ca p e r 1 i t e cIa. i m ~ ? His a a g w e r VJfa s , t tl at" the rei ~ f1 ~ t 0 i )l g w: ... II g ','/ i t h the r e r 1 i t e , r e , but the ec ••• mie ~ituti'A year~ agt, weuld ~.t permit th~ mi_ing a)l d 8 hi:;;:' 1,.) i 1\ g " f per 1 i t e .. t P r. fit , t h ~ ~ . Per h a j) s the r I.a. i ~ rn • r e der:altd fer perlit~, 'A f.' W". 
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CORPORATION 

Mrs. Pearl Craig 
4180 Skylark Road 
Kingman, Arizona 

Dear Mrs. Craig: 

I 

471!5 EAST FORT LOWELL ROAD TUCSON ARIZONA 6!5712 

May 3, 1974 

86401 

Pursuant to our telephone conversation about the Perlite exploration 
work this Company did in Mohave County about ten years ago I am 
enclosing copies of the following: 

1. Assay-Geology Composite Logs on Holes Nos. 1 through 
15 inclusive. (They are not very complete but may 
be of some help.) 

2. Letter from U. S. Bureau of Mines Tucson Metallurgy 
Research Laboratory dated April 11, 1963. 

3. Letter dated July 10, 1963, from Colorado School of Mines 
Research Foundation, Inc. 

4. Letter dated August 21, 1964, from C.S.M. Research Foundation, 
Inc . . 

5. Converter Log - dated February 16, 1965. 

6. Report - Arizona Perlite by Eldred D. Wilson and George H. 
Roseveare - BIaeR Mountains (Mohave County) Deposits. 

We do not guarantee the data included in the above but believe it to be 
OK. 

BGM:rg 
Enclosures 

Yours very truly, 

DlNAL CORPORATION 

by: ~7Z.~ 
i. G. Messer 
Vice President-Minerals Acquisition 

A PE'iiPtL COMPANY 

P.Ol 

. ~ .. -. '-' 



4715 EAST FORT LOWELL ROAD TUCSON ARIZONA 85712 

CORPORATION 

Mrs. Pearl Craig 
4180 Skylark Road 
Kingman, Arizona 86401 

Dear Mrs. Craig: 

May 3, 1974 

Pursuant to our telephone conversation about the Perlite exploration 
work this Company did in Mohave County about ten years ago I am 
enclosing copies of the following: 

1. Assay-Geology Composite Logs on Holes Nos. 1 through 
15 inclusive. (They are not very complete but may 
be of some help.) 

2. Letter from U. S. Bureau of Mines Tucson Metallurgy 
Research Laboratory dated April 11, 1963. 

3. Letter dated July 10, 1963, from Colorado School of Mines 
Research Foundation, Inc. 

4. Letter dated August 21, 1964, from C.S.M. Research Foundation, 
Inc. 

5. Converter Log - dated February 16, 1965. 

6. Report - Arizona Perlite by Eldred D. Wilson and George H. 
Roseveare - Black Mountains (Mohave County) Deposits. 

We do not guarantee the data included in the above but believe it to be 
OK. 

BGM: rg 
Enclosures 

Yours very truly, 

DUVAL CORPORATION 

bY:~ 
'B. G. Messer 
Vice President-Minerals Acquisition 

~ 
A PENNZOIL COMPANY 
~ 



MELVIN H. JONES 

Mining Geologist 

-&'Jf"i;-~~w~}4)-

lvlEMORANDUM FOR THE RECORD. 

Box 406,Wieke.burg,Az. 
85358. 
12 July, 1974. 

SUBJECT: Havilalld Perlite claims (t)wYAod by Mr.Heward S. Gable). 

AT the request of ~lr. How,(a.rd S. G@.ble, box 946 t Kallsas 
city, Mo., the writer made a trip t. KiBgma_, Arizo.a (aKd the» 
dow::t ta Yucca t. the IIavilalld clainls) Oll July 11, 1974. 

A map had be~Jl lecated showing lthe melltioned perlite 
de 'p9si ts wile. tbey were _WIled by the Duval C3pper CIlHilpallY. 
Apl)areYttly thiti~ Yuap was made by the Duval e»gilleere. Th.is map 
reveals all ~f the Duval claims and delineates th.e regieuuJ that 
have perlite. There is several large ageas that have "pumaceous" 
perlite, a~d ~everal much smaller regions with "perlltie" perlite. 
Oll the map is an 1.Jlferred t~tal tf)}tn'aage Q! S.3 milli •• t •• s. 
Na prsvell tellllage is ahewa. It had been ultderntood ill th.e past 
(fre~ hearsay i~f.rm~tio~) that there is 68 millis» t9.~ of 
perlite ~n the claims ??? 

The vr.ri tor, 2.1td i'fIr. Jack f)'fj.y t then pro~eeded te the Havilalld 
claim~ t wi tit the said map, alta exami:-aed se:Jr.ertal area~ c@:mtE'~i .. iBg 
the "pumace !.'J l.l:3 a perlite and ce!'1:}~red the materi81 .. 1 foul!d there with 
othar areas haviltg "perlitic H perlite. At this peillt, it is well 
to me~tioD that the perlitic perlite is ~f e~mmercial grade. It 
i~ th~ ty,ieal gl~3sey type with cODce~tric crack~. 

H~wever. the 30 ealled Ifpu~~Ce~u.3u -perlite is a differellt 
st0ry. This mGre c13sely appr~xima~e3 a tuff, iE the cpinien of 
the vvriter. The term npumac~~usu implies the presellce ef pumice. 
Pumice should be like a ~p.llge e})td be highly cellula.r, a.d is the 
result ef explosive veleaaic actl~., a.d it sh&uld still be 
glassey. A tuff, 3. the oth~r ha.d is a vQleaaic ash a.d it CaA 
be compacted iBts solid r~ck and it is ~et glassey. o~ the 0ther 
hand, tho l'erli te iltdustry calls :amy rtlck that CtI:ataillS 2 t. 5% 
water, a~d that CaI be expanded by heating, a perlite. Maybe 
its a matter ~f 8ema~tics. In a.y eve.t, several sa~ples er the 
st:) called pumaceoue perlite should be obta.illed alld te3tedwith~ut 
delay as t. its cemmereial practicability. (Ultlees this ha.s already 
beell dt}lle by Wir. Gable ;!tltd/tar aS30ciateB?) •. 

Mr. Day cheeked the C0Ullty Rec~rdert s reCEJrd3 ~\)i d learJ1ed 
that the so called railr®ad sectiome, (adj~iAi~g the Hav1la~d 
claims) gad been held by the New ;iIexiee alld Ari Z911a Lalld C0mpallY 
il!t the past. But th.ey were relillquiahed tnt Jaltuary 10, 1973 by 
~aid c0mpaBY (aDd returned to the RR compa~y ?). He alse ascert­
ai~ed the same i.fermatie. from the B~Vi &ffice i~ KiDgmaw. 

Ceres, fr{)m the curre!!.t dril1iltg program (which are ill 
st'l)rage at a commercial shareh~use ill Killgmu) were alee I@.ked 
over by the writer. O~ly abcut 2 feet of perlitic perlite was 
n~ted. but there i8 muc. of the 3~ called pumaeesus perlite. 

A study i~te the 8o-c~11ed perlite reserves, should be 
uDdertakell. T. d. this preperly, much add! ti ~ulal drilliJlg is 
required. Als. the upumaaeGus" perlite should be tested iJl a. 
laberator:w. 
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Mr. Heward S. Gable 
P.O.bex 946 
Kansas City, M.~t64141 

Detar Heward: 

P.O. bex 406 
WickeDburg, Ariz ••• 
85358 
Maren 17. 1970. 

Refersnce i8 made t. yeur 90 •• ok Havila.d (perlite) 

milli:ftg claim. leeated .. ear Yucca. Ariza •• that yeu rece.t­

ly filed elt. 

Ullder the milliJtg laws a.nd regulati.115 in feree ill the 

Sta.te ~f Ariz •• a; the required l.catiell werk must .. ow be 

accsmplished .ll the mellti ••• dlede claims. The fell.willg' · 

is queted frem the D.partme~t ~,f 11/1illleral Reeeurces, stat. 

Of Ariz •• a guide b •• k · (Julle 1970 issue): 

" 'Ni thin 120 days frem the time 3f ItlcatL1., Sillk a 

l.eati~ll er Disc.very shaft e .. the claim t. a depth .f at 

least eight feet from th~ lo~~~t part ~f the rim ef the 

shaft at the $urfaoe 8:r ' d.eeper, if :w.ec8'ssary. t. a depth 

where milteral ill place is discl_sed ill tlte shaft. The shaft 

sh.ould ha.ve a. erese secti ••• f at least 4- ft. X 6 ft." 

"All .pelt cut,. adit or tUllllel. equal ill ameU'ltt 8£ werk 

t. a. shaft 8 f.et deep .Bd 4 feet wide by 6 . feet leDg is 

equivalent as l.oatie. werk t. a sllaft sUllk frem the surface". 

In lieu .f the requiremellts abevs. aDd withi. 120 days 

from the time er l.cati •• , may: 

UDe l_eat1 •• werk c •• slsti.g ef drilling ~.t less tha. 

10 feet 1ll depth ill uy elle hole. e •• till@; at least $100.00 

f.r the aotual del., of sueh. drillillg at the peint where delle. 

Work performed by the lecator him8elf er equipmeDt furni~aed 

by him shall be credited t. auch cost at the prevaill11g rate 

in the district for the type of work or equipmeJlt se delle. 

SueR drilling may be delle at elle er mere 'p0111tS with!. a 

claim(er gr.up ef elaims that are c@lltigueus) previdillg all 

such claims are so l.eated that the e:m;tire area of the grelJlP 

caD be eelltailled withill the extdriur limits er a square 3000 

feet le~gt by 3000 feet wide t if the dril1i~g se deBe fer 

the greup aggregates .et lese thall 10 feet f.r each claim 

(a.lld at a e.st .f Ret less til •• *~lOO. 00 fer each claim). 

n~uch drill hole will be capped (a;ad markers affixed). 

Make a map .f drill h.les altd eubmitt same t. C.Ullty Recerd­

er with a. affidavit .utli.iltg all facts - - - - -". 

Beet of per ••• a.l regards, Silloerely, 
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ARIZONA PERLITE 

ELDR.ED D. WTLS'JN * AND GSO:tGS H. rl)St:VE. ..... RE** 

Black Mountains (Mohave County) Deposits 
" 

Large depo5its of perlite have been found in the southern 
and middle portions of the Black Mountains, of western Hohave County. 
Another deposi t is reported to occur in the north\l"'estern portion of 
this range, near Eldorado Canyon. 

Se}E rrtted frO!l1 th~ Muddy Moun tains of Nevada by Boulder Canyon, 
the Slack Mount.::}ins extend souttr..rard for 100 miles to Sacramento Wash. 
The southern end of the range is skirted by the Santa Fe railway and 
i3 also accessible from the Yucca-Topock road. U~ S. Highway 66 
crO:5se~.1 the southern portion of the ranGe through the O.::ttman gold 
di::: t::: c t, and t;-,6 K~11:~1nan-3ullshead higni>ray leads throur;h the U!lion 
Pass and Katherine gold districts, 12 miles farther north. The :nidcil~ 

portion of the range is accessible from the Boulder d.aC1high-way by 
road~ tha t lead to tJl e }'roducers mine. 

The topogr.::tphy of the southern end of the range is shown on 
U. Sit Ge01o .. ~ical Sur-vey YUCCfl and ;-.,reeciles sheets. An ou tlinc of the 
ger:rnoal r:eolof.Y of the 3l3ck Moun~,,:dns and detailAd deSCription:.> of 
~he Oatman and Katherine cListr-icts have bpen publi~1hed. (10) 

The Bl:lCk Hou.nt..(dr.s rise tn altitude from IIICXi feet at t ... ~ei~ 
~outhern ba~e to 5,5(X) on their hL~hest nort.~ern pe-aks. Much of their 
~urface 1:3 steep and ver:r rJp;r·:cd. The southern and middle portion~ of 
the rar: (':o consi:'1 t lan.~ely o~' Tf..!rtillry volct'1.i1ic ro("k:~ w.hich in pl;.C85 

are ~een r(~s t: n;:: upon ~riln 1. ti~, ~~~lei3 s, and sc his t. This volc.:trd.c Beri6~ 1 

t,otR.llin ,:~ t<.,(){X) to 10, C":U .re .:~t in t:l'ic;-<nf'3S (10) C C:lSi.S:3 Inrr::e ly of 
trnc :-;ytc, HnJ~ 3: ~A~, L.l ti :,.-:; , tuff, and bnsal t.. Tn t;"U~ J. 'Ie in to part.3 of 
th.:i.s :3eri~s ;,:."',i)·po:pilyri03 of r,rnnitic to :11orlzon.it.:'c c();n~osition. The 
v01C ;·Hlic !Jsries ;;~ A wh:)le d1P~ ?t>ntly ea:'lt.ward ,qnd i~ cut b:r n·.l:norOU3 
faults of p!~evaili.ni~ly northwu!3t\{;;J.ro strl.ke. (10) 

T~F~ ~-t3!'litt1, 2S t.o roo-;e U1an 100 f8~t thickt OCC\lr5 in tho upr~r 
pOr" t ion 0 f t,:.L eI YO lea nic 5erit~ ~. It. f o nl\~ ~xpo::n.1rf'l:l 50v"r.lll h'.l!h' 1 red 
8 (1Uf.u .... ~ f~~t in &rea at 1ll.'l!1Y· pL-:.ces and e:r.:t.t'lnd~ [(1::- nndot.erui.nf!)d di:st...~nc6~ 

l:~r1" .. it.h brecc is., tuf!', la ti t.e, n.~Hi ba~.al t. 

-_ ...... .-. ... __ .... ----... ---,-----.,.......;-~ .. -.. -----.-'- . . ", .'~" - ... 
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Southern area: . In the southp.r~~o~t portion of the Black 
Mountain~ perlite crop~ out in sees. 22, 26, 27, 28, 34, and 35, T. 
17 N., R. 18 W. These deposits, north of Haviland and ~outhwest of 
Yucca, are wit.~in 3/4 to 2 miles of the Santa Fe railway. 

In the northern portion of sec. 27, t-'1e following ~uccession 
extend~ uVward from the valley fill (thicknesses estiwated): (1), tul'f 
and breccia conta ining angular boulders of perli te up to more than 6 
feet in diameter, hoo feet thick; (2) perlite, 90 to 150 feet; latite 
breccia, 35 to 50 feet; (3) lati te, 50 feet; pumiceous glass and tuff, 
90 feet; (4), latite, capped by basalt northward, 60 feet. 

The peril te of this area contains phenocrysts of q'.lartz r<L'"1ging 
up to about 0.1 inch in diameter. 

Sou thward the volcanic series dips p,en tly sou theastward and i~ 
displaced somewhat by faults of northwest strike. On the west bank of 
Sacra~ento Wash, in sec. 35, the breccia-perli te lower .cont.3.ct dips 
beneath the surface. Here the J.->erlite crops out mainly a~ an oblong 
area about leO fcpt long by a maximum of 75 feet wj~de. It forms .a mass 
.appro.:ci.mately ,lsn feet in Jhick!1cssofwhic.h the lowest 50 fne t i!3 
relatively pure perlite showing some quartz p~e!1ocrysts; its middle 50 
fee t contains several layers of spheruli tic rhyoli te; and u:e uppe r 
50 feet consists of alternating bands of perlite ar..d latite. Intrusive 
latite formin~ the crest of the ridGe is in contact with this perlite 
mass on the west. 

P.ic.1cLle are.!: Perli te occurs in the eastern middle portion 
of the DTack >f ') l. ~nt-<1iIlS, particularly in T. 22 and 23 N., H. 19 and 20 1rL. 
It crops out in term t te:; tly along the ridges tha t extend eas t 0 f the 
pipeline road, for J !'"liles 50uth of t~le Producer!~ trLine. 

The volcanic series co~tainj.ng pe~li te is "Nell exposed in an 
ea!5tw<"l.rd-t11~, e:! :·t:l.uJ.t-block ridr:e one rr.Lle s()utlrwt!st of the Frod\.~cer5 

mine. Here thE) foll,-)W':":':r- scctio:1 fr cm \icst to east was mca~lurod: (1), 
'",t-.(t"" lr~o fe pt· eypo"'Ad. (')) ( ·~·lrk- '"""""'''''·'- +"f'f' ........ d h"lc~.,.tone "H:' 1'·""" ·· .. • .L~ ....... O.J-......,.J,. ' ..... ' OJ .... ,..)_~, L., \".4-(.. f .. ... . ~ ~ .. , vu.. ......... (J.&A"" iJ' ..... 4.~ .&., .,.,. ~ ~ \.-: "'"', _ 

(3), dark- i~rily ~~ la:;3 with granular frn(~t:.lre, 10 foet; (L), brown cellul..'lr 
latiL~, LlO feet; (S), t~llus covered, > ;;) foet, wi :,h t ~ fep.t of CO.:l!'se tuLC 
e::q:Hjsed j ( ::)) , i' .Lr~ e-i:;rai.r:e d tuff, :~ O feet; (7), tuff and brec c ia 'w'i th 
r ~ " , . t . ' /' 1 • 1 c" ( L"' ) ... ra l~~:1en .... :3 0 ... F·r·r'J...lte up ,,\) r.wre t:1an t\ J.<'>-J t in Qla1ncter, ;..' .teet.; ,C' t 

P~""li' c' '1') i'p f .,t . • (()l alt .. {.r·'''t;''~ h .. ,~. ,.Jn 0" ne-ll'+"" " 11(~ tu~ '" ' )t' (''''=It, .' J. ...... _'." , ...... .i. ......... ... . ..." " i, · ... _ . . ~il ~ l ...... l 'P·, \,..,; c 1 ... · .. 1....) J.. .. J. . ;.,...'{ ..... (1 U ..... ..i., '-.,,' ..It · \-> , 

( 10) ." t· ·~ 'IT '' ~ ~)T~"CC~ n ()4' · ·' t··,.,'l' te 1'-,) "" ~~"\nto "'II .. ..,n+. (11) "irl() '""-~ ir,ad , .............. .J.. .. (.1 1... ... l .. .. \..... ...... Clo ..... ,t-. -- .. ...L \.,I .. -:.~,rJ ... \" •• ,,~, _'I\..) J..v t.:..v, , ,~ .. · - r ... ...:.1 &4\..1 ... 

tu:!', ]0 fe"~; (L~), celluur b ~l~aJ.t ..!"l oW' , ~, feett (13). f':'ne-~~raln:! d 
till.!.' and brecc:'H ()f r,.·rlite frn i~ :Le:lt!3, 30 ' fet't; (lL), biRck porlito, 
J t.o 30 fc(~t; (1 :; ), pltlty rhyolite, 75 feet. 

1':ast of U:e 'Wind:nill!! in ~ec. 2, T. 22 N., n. 20 W., a m.aB~ of 
I~rlitfl apprCL~:~ately 50 ftH:lt t:llck an:i cippinh 30· "n .. ~t oveI~11(s5 thick 
volc~.nic breccia and underlld!! tuff. Thi~ outcrop (lxt.end3 50uthward for 

.pprox..l int~ly l/l-4 r. .. ile. ItB upper 25 feot contaim bands of la tiw. 
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EAST _ FORT LOWELL ROAD TUCSON ARIZO'NA 85712 

, , , 

, COR PO RA T ION ' " 

Mrs. Pearl Craig 
4180 Skylark Road 
Kingman, Arizona 86401 

Dear Mrs '. Craig: 

May 3, 1974 

. : .. 

Pursuant to our. telephone conversation about the Perlite exploration 
work this Company did in Mohave County ~bout ten years ago I am 
enclosing copies of the following: 

1. Assay-Geology Composite Logs on Holes Nos. 1 through 
15 inclusive. (They are not very complete but may 
be of some help.) 

2. Letter from U. S. Bureau of Mines Tucson Metallurgy 
Research Laboratory dated April 11, 1963. 

3. Letter dated July 10, 1963, from Colorado School of Mines 
Research Founda~ion, Inc. 

4. Letter dated August 21, 1964, from C.S.M. Research Foundation, 
Inc. 

5. Converter Log - dated February 16, 1965. 

6. Report - Arizona Perlite by Eldred D. Wilson and George H. 
Roseveare - Black Mountains (Mohave County) Deposits. 

We do not guarantee the data included in the above but believe it to be 
OK. 

Yours very truly, 

DUVAL CORPORATION 

'. 

by: 
'IL G. i-les ser 
Vice.;.Pres ident -Hinera Is Acquis i tion 

BGN:rg 
Enc los ur,es 

. ~':. ; .~. (.'. ~: "'; '. 

;. ; ' 
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