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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA

PRIMARY NAME: HAVILAND PERLITE CLAIMS

ALTERNATE NAMES:
CRAIG CLAIMS
PERLITE

MOHAVE COUNTY MILS NUMBER: 313A

LOCATION: TOWNSHIP 16.5N RANGE 18 W SECTION 20 QUARTER --
LATITUDE: N 34DEG 48MIN 08SEC LONGITUDE: W 114DEG 09MIN 57SEC
TOPO MAP NAME: YUCCA - 7.5 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
PERLITE

BIBLIOGRAPHY:
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OCCURRENCES EXTEND INTO T17N R18W SEC 26, 28,
34
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from: W.H. Crutchfieid Jr. Mohave County Prospect Assessment Compilation (post 1982)

Name of Mine or Pros “t: Towns Range Section |Priorit.
Perlite Group 16 1/2N 18w 20 B
Principal Minerals: 1:250,000 Quad 7.5' - 15" 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.”2

"More specifically assigned Miocene Age."3

Age of Mineralization:

Production History : ' Geochemical Analyses

References

1) CETA map file Rack #5, claim map.
2) Wilson & Moore (1959) Geologic map.
3) Liggett & Childs (1974) 28 p.




HAVILAND PERLITE CLAIMS : MOHAVE

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. ?)

NIN 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, MISSOURI 64141

July 8 1980

Mr. Melvin H. Jones,
Geologist,

Box 4726,

Wickenburg,

Arizona 85358.

Dear Mel,
Some time back I acqguired a copy of a repcrt:

REPORT ON THE HAVILAND PERLITE PROPERTY

near

YUCCA, MOHAVE COUNTY, ARIZONA

by |

DONN M. CLIPPINGER

DUVAL CORPORATION, April 15 1565
And in a very round-about-way some maps that had been psrevared
by Duval that set forth their findings. The latest map showed
an indicated reserve of 186,000,007 tons.
If one were to make rough calculations on the assumption of so
many hundred feet of thivkness - as I have seen on a SO called
geolcgical report on the Superior Akizona deposit, you could
blow it up to a billion tons or what would you like??!l!
At any rate I think that this report is interesting, done by
some one who is high class, and further csome interest is
develoning in perlite these days.

Looking forwsrd to seeing you in Wickenburg scon.

Best personal regards.

HSG/M

Enclosure.
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CIRCUILAR No. 12 October, 1945
Arizona Bureau of Mines - - - University of Arizona

ARIZONA PERLITE

BY

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

INTRODUCTION

Perlite 1s a ciliceous volcanic glags 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. Tt has
been produced experimentally, and to a limited extent commer-
cially, in Arizona, California, Nevada, and other western states.
Material processed in a small plant at Phoenix during 1943-Lb
was employed in Arizona (1) mainly for bulk insulation, light-
weight insulating and acustical plaster, 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 abragives,
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
know them, have not yet been completely or adequately determined.
Apparently they vary somewhat according to local geology of the
deposits,

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

¥ Geclogist, Arizona Bureau of Mines, Tuicson, Arizona

¥* Metallurgist, Arizona Bureau of Mines

(1) References are listed at end of article.




-2 -

General Features of the Volcanic Glasges

Species: The principal volcanic glasses are obsidian, perlite,
pitchstone, vitrophyre, tachylite, pumice, and vitric or glassy
tuff. They were originally defined according to their most ob-
vious or external physical properties, but positive distinction
between obsidian, perlite, and pitchstone is based upon the amount
of combined water presgent. Accordingly, the content of water that
can be driven off above 110 degrees Centigrade (expressed in analyses
as plus Ho0) 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) & dtic (b)) : itic(c): itic (d) : stone (e)
510, :73.84 : LT3 : 69.56 : 65.13 : 70,19
Algo3 :13.00 ¢ 10,82 : 15.65 : 15.73 : 12,37
Fe203 ¢ 1,82 ¢ 2,46 : 1.24 2 2,24 : 1.4k5
FeO : 0.79 : 0,58 : 091 : 1.86 : 0,81
NiO $ : s J T
MgO & 0.49 : 0.20 : 0.82 ¢ 1.2 : 0.91
Ca0 & 1,52 : 0.8 1 2,52 = 3.62 ¢ 1.43
Ne 0 : 3.82 :  2.68 : Lho9 : 2,93 :t 3.03
KéO : 3.92 s 4. Lo : 2,19 : 3.96 ¢ 357
Hy0™ & 0.53 . 2.9 . 2,92 1) 6.8
] ) 2.43 )
H,0- : :r 0.27 : :) )
Ti0, : 0.1k ¢ 0.2 3 r 558 : 00T
PZOS 3 0,01 H 0,12 : 0.13 : 0.23 ¢ 0.03
MnO ¢ 0,07 s 0.03 2 : T s 0,02
FeS ¢ 0,02 i y
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(a) - Average of Ll analyses cited by Johannsen., (2)
(b) - Rhyolitic perlite, New Zealand, cited by H. S. Washington. (3)
(c) - Dacitic perlitc, Columbia, cited by H, 5. Washington. (3)

(d) - Andesitic perlite, Bureka, Nevada, cited by Hague. (L)
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 may be representative of any igneous
rock type but commonly is siliceous. Combined water content is
generally 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. CGravity 2.25 to 2.7, depending on composition,
but commonly 2.3 to 2.4, Fracture conchoidal to flaky with sharp
edges. Thin edges transparent or translucent. Microscopically
isotropic and colorless but containing numerous small inclusions.
Index of refraction (5) ranges from 1.48 to 1.5. and averages 1.L492.
May contain spherulites (round aggregates of radiating crystals,
chiefly quartz and feldspar) and lithophysae or "stone bubbles"
(hollow, concentric spherulites).

Perlite: Composition most commonly rhyolitic, may range to
andesitic. Characterized by about 2 to 5 per cent, generally
3 or k4 per cent, of combined water.* Color generally gray to
grayish black, less commonly some shade of red, brown, 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 numerous small inclusions. Index of refrac-
tion (5) ranges from 1.L83 to 1.506 and averages 1.497.

Perlite tends to be intensely fractured by shrinkage cracks
formed during solidification of the glass. Trypically, these partings
are curved or spheroidal, forming rudely concentric shelly or
unionlike textures which suggested the carly name "pearlstone" or
"pearlite," for the rock. (2,4) In some areas, however, the frac-
tures are less curved, as evidenced by a predominance of columnar,
splintery, bladed, or granular textures.

Shelly perlitic resses may contain subangular to spherical
cores of glass (merekanite) from & fraction of an inch to more than
an inch in diameter,

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

¥Kozu (6) described perlite containing 5.52 to 6.55 per cent of
plus HQO.
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Pitchstone: Quantitatively similar 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
igotropic. Inclusions even more common than in obsidian. Index
of refraction (5) ranges from 1.492 to 1.506 and averages 1.500,

Vitrophyre: Glassy volcanic rock containing abundant
phenocrysts, generally of feldspar of quartz and less commonly of
ferromagnesian minerals. The glass may be obsidian or pitchstone
and more rarely perlite,

Tachylite: 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 essentially
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 magma, type of eruption, and conditions of solidifi-
cation. These factors are expresscd to & variable degree in the
geologic field relations of the deposits.

The most favorable environment for natural glass is a
thick volcanic series, prevailingly of acid to intermediate com-
position, that containg abundant breccia and tuff indicative of
catagtrophic eruption. With 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 magme is more fluid than
granitic magma, Hence, basaltic eruptives crystallize readily and
do not form glass except when quickly chilled.

As summarized by G. W. Morey, (7) a granitic magma remeins
fluid only because certain constitutents, particularly water, serve
to lower the viscosity. This water, far above its critical tempera-
ture, exerts great pregsure 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 meintaine its fluidity sufficilently long to
crystallize.

Obsidian, 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 natural glasses are generally regarded as extrusive;
Grout states (8) that they occur chiefly as flows and thin sel-
vages of dikes. However, an extrusive character for perlite and
pitchstone seems questionable. It is very difficult to explain
how glass such as perlite, containing sufficient water or gas to
make it expand or explode when heated, could golidify under atmos-
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 Mountains of Mohave County.
Other deposits are reported to occur north of Winkelman, Gila
County, in the Chocolate Mountains of Yuma County, and in western
Maricopa County.

Since about 1941 numerous perlite claims have been located,
and small tonnages of the rock mined, particularly from the Superior
and Black Mountains areas. This material was shipped to various places,
chiefly Phoenix and Los Angeles, for experimental and limited ccrmmercial
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 many places within
a northwestward-trending area, approximately 10 miles long by 2%
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 trivutary to Queen
Creek, ranges in altitude from 2,370 to h,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, presumeble of
Tortiary age, that overlies pre-Cambrian schist on the west and
dips beneath congolerate or alluvium on the east. This volcanic
gseries attains in Picket Post Mountain a maximum exposed thickness
of 1.970 feet, estimated from the schist upward as follows: (1)
Tuff and breccia with locally & thin basalt flow near the base,
400 feet thick; (2) perlite, 5-45 feet; (3) rhyolite, 40-85 feet;
(4) ruff and breccia, 770 feet, (5) dacite with vitrophyre et 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 10° - 259, It is seen to be cut by several
steeply dipping faults of north and northwestward trends which have
affected displacements of generally less than 60 feet.

As a rule the perlite of the Superior area overlies tuff or
breccia and underlies glassy rhyolite., Individual outcrope of the
perlite range up to a few hundred feet in width but vary greatly
in area according to conditions of structure, erosion, and alluvial
cover, In frnett and Telegraph canyons the perlite ranges from
L0 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 deposite 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 range, 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 gouthern end of the range is skirted by the
Santa Fe railway and 1s also accessible from the Yucca-Topock road.
U. 3. 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 topeography of the southern end of the range is shown on
U. 5. Geological Survey Yucca and Needleg 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. Much
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
northwestward strike. (10)

The perlite, 25 to more than 100 feet thick, occurs in the
upper portion of this volcanic series. It forms exposures several
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
Mountains perlite crops out in secs. 22, 267 27, 28{'3&;’and 35, T.
17N., R. 18 W. These deposits, north of Havilend and southwest
of Yucea, are within 3/4 to 2 miles of the Santa Fe rallway.

In the northern portion of sec. 27, the following succession
extends upvard from the valley fill (thicknesses estimated): (1),
tuff and breccia containing angular boulders of perlite up to more
than 6 feet in diameter, 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-
vard, 60 feet.

he perlite of this area contains phenocryste 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 Wash,, in sec. 35, the breccia-perlite lower con-
tact dips beneath the surface. Here the perlite crops 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 crest of the
ridge is in contact with this perlite mass on the west.

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 intermittently along the ridges that extend
e@st of the pipeline road, for 3 miles south of the producers mine.

The volcanic series containing perlite is well exposed in
an eastward-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 exposed; (2), dark-gray tuff and
mudstone, 35 feet; (3), dark-gray glass with granular fracture,
10 feet; (4), brown celluler latite, 40 feet; (5), talus covered,
150 feet, with 8 feet of coarse tuff exposed; (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 perlite 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; (1), black perlite,
3 to 30 feet; (15), platy rhyolite, 75 feet.

Fast of the windmills in sec, 2, T. 22 N,, R, 20 W., &
mass of perlite approximately 50 feet thick and dipping 30° west
overlies thick volcanic breccia and underlies tuff. This outcrop
extends southward for approximately 1/ mile. Its upper 25 feet
containg bands of latite,
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QUALITY FEATURES OF PERLITE

In order to determine how raw perlite of good expanding
quality may be distinguished from that of poor quelity, numerous
samples from Arizona and a few from outside the State were tested.
Although it is admitted that additional, undetermined physical and
chemical properties may have important bearing on this matter, the
following generalizations seem to be warranted:




Physical and
Chemical Properties

mxpangion gqualities good

Expansion qualities poor

Luster

Shiny or pearly

Dull

Fracture

Perlitic, columnar, or splin-
tary; shatters into sharp,
angular {ragments

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

Marekanites (dark glass
buttons)

Presence is favorable indica-
tion, but not essential.

Absent.

Specific gravity

redominatly 2.33-2.40

Predominatly 2.31-2.36

Combined water
(plus H2O)

Predominatly 3.0-4.2 per cent

2.42- ,95 per cent

- Alkalinity (ph)

7.4-8.6 (apparently not dis-
tinctive).

7.4-8.6 (apparently not dis-
tinctive).

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; may or may not
contain very fine dark
particles.

Phenocrysts

Minimum or phenocrysts, such
as quartz, feldspar, and bio-
titec.

Abundant phenocrysts.
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ORIGIN AND CHA&ACTERISTICS

TYPICAL CHEMICAL AND PHYSICAL PROPERTIES OF PERLITE

Perlite ix not a tride rame but a petrographie This technical data sheel presents topicd
I I
term for g naturally oecnering siliceous voleanic properties which are hroadly applicabic to il
rock., The distinguishing testure which  sets uxp;mtlul ]u-rlilt.
periite apart from cther voicanie glasses is that o R -
e o o o TYPICAL CHEMICAL ANALYSES :
Whel Dentod o a suttable point i its sottening i
. . ’ . : Silic ioxide (S10).) 7 To
ranyre. it expands four o twenty times its orig- icon dioxide (8i0-) 71O to 750
o e Aluminum
oxide (A1:O5) 125 tols.0°
This expansion is due to the presence of two Potassinmoxide (K:00) L0 to 507
to <X per cent eombined water in the crude Sodium oxide (Na=()) 2.9 to 107
pertite roch. When heated above 1600 degrees 19, Calcium oxide  (Caly 0.5 to 2,07,
N e 1 ) 4‘:., & 3
the crude vock pops in o munner similar 10 pop- l erric “_~\“l" (Fe:00 05 to 1.5
W B
corn as the combired water vaporizes  and ‘\l‘l*t‘].“"\mm : .,
. . : oxide (MeO) 0.1 to 657,
Creates count'ess tiny bubbles in the heat soft- i ;

_ ‘ _ Ftanium _
ened gassy particles, It Ix those tiny glass- dioxide (Ti0:)  0.03t (.27,
<ealed Lubbles which cecount for the amazing Mangunese
light weight and other exceptional physical dioxide (MnO=) 003t 0.1°
properties of expanded perlite, Sulfur trioxide (0.) 0 to 0.27,

Ferrvous oxide  (FeO) O to 0.1
The expansion process also creates one of Chromium : (Cr) O to 0.1°,
perlite’s most distinguishing characteristics: its Barium (Ba) 0 to 0.05°,
. s e ) N
white color. While the crude rock may range Lead oxide (PbO) 0 to 0.05°
from transparent light gray to glossy black, ka()l oxide (Ni0) Trace
the color of expanded perlite ranges trom snowy (_’“l)l)m (Cu) Trace
. : , Boron (B) Trace ,
white o grayish white. . !

#2 Bevyllium (Be) Trace

Expanded perlite can be manufactured to Molybdenum (Mo) Trace
weigh as little as 2 1bs. per cu. ft. making it Avrsenic (As:0:) Less than
adaptahle for numerous industrial uses. Crude 0.1 ppm .
) ) . I 4] 3 704 ‘ !
perlite is found in the Western United States, 'llle(élbl}ll(ﬂd. T 0 to {20,. .

. . ; ‘otal ¢hlorides ace to 0.2,

Perlite processing plants are conveniently lo- otal chloride TRER L i

. . Tma] sulphdte I\nnw

cated 1o =erve all sections of the country.

DMIERNATmNAL'tAssochTlaN QF'M[NERS AND PRbcesqoﬁs bF QuALITY PERLITE .

Tecrnical data gn en herein are mnwh red rvlmhl(‘ l)ut no guarantec is madt or lmhlmy ussumed,



TYPICAL CH

{ICAL AND PHYSICAL PRC "ERTIES

Crude Expanded

% By Weight % By Weight

Ignition Less - 18007F. 2. 8%,
SiO:2 73. 0%, 75.33%
-\1203 13. 3%, 13. 72%
Fe203 0.67% 0. 69%
PZO5 Trace Trace
TiO2 0.14% 0.14%
Cao 0. 827, 0. 85%
McO 0.00% 0.097%
NLIZO 4 04% 4. 174,
K20 4. 81% 4. 967
Sulfates None Moue

Surfuce Moisture 0. 3%, 0.0 - 4. 7%
pH 7. 6% 5T
Solubles - Water 0.08%
Solubles - Hot 1:3 HCI 1. 4% 1. 6%
APPLICATIONS FOR "SEVEN HILLS OF TAOS" PERLITE

BUILDING:

HORTICULTURAL:

INDUSTRIAL:

Accoustical Tile - Rigid Insulation Board for Rnof Deck
Acoustical Plaster

Lightweight Concrete Roof Decks - Curtain Wall Backup
Plaster Aggregate - Fireproofing

Pre-cast Concrete Slabs - Floor Fill - Masonry Fill
Lightweight Concrete Blocks - Ceramic Tile Grout

Permanent Soil Conditioner - Plant Reproduction
Plant Packaging - Bulb and Tuber Storage
Insecticide Carrier - Fertilizer Bulkiny

Seed Bed Preparation

Filler in Plastics, Paints, Rubber, Soap and Other
Chemical Products

Insulating Cements

Refractory Materials

Insulation - Cryogenic

Fireproofing Storage Tanks

Foundry Risers and Ladle Covers

Polishing Abrasives

Paint Texturing Aggregale
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TYPICAL
PHYSICAL
PROPERTIES
Color .................. 881 e White
Softening point ... .. L 1600 -2000"F
Fusion point ... ... ... ... ... ... 2300" - 2450"F
= I, 6.6 to 8.0
Speeifie heat ... .. . oo 0.20
Specifie gravity ... ... 2.2 to 2.4
Refractive index ..................... 1.5
" Free moisture, maximum ........... 0.5
Loose weight, pef ... ... . .. L. As desired
Solubility .................. Soluble in hot concentrated alkali and

in hydrofluoric acid.

—Slightly soluble (<2°.) in concen-
trated mineral acids.

—Very slightly soluble (<0.1'7) in
dilute mineral or concentrated weak
acids.

v i

:Iﬂx Perlite lnstitute, Inc.

.=

nke. 26, v
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origin and characteristics . . .

M T AL I

Typical deposit of crude perlite has soil over-
burden stripped away ready for quarrying. .

“Perlite™ is not a trade name. It is a petro-
graphic term for a naturally occurring silic-
eous rock defined by Webster's Dictionary as
“volcanie glass with a concentric shelly struc-
ture.” However. the distinguishing feature
which sets perlite apart from other volcanic
glasses 1s the fact that when heated to a
suitable point in itz softening range it expands
I to 20 times itz original volume.

This expansion is due to the presence of two
to ~ix per cent combined water which occurs
i the crude perlite rock. When heated above
Lo00 degrees | the crude rock pops ina man-
ner similar to popeorn as the combined water
vaporizes and creates countless tiny hubbles
- the heat-softened  glassy particles. Tt is
these tiny glass-sealed bubbles which account
for the amazingly light weight and excellent
thermal insulation of expanded perlite.

At the same time. the expansion process
creates one of perlite’s most important dis-
tinguishing characteristics: its white color.

Crude perlite Crushed crude perlite

While the crade rock may range from trans-
parent light gray to glossy black, the color
of expanded perlite ranges from snowy white
to grayish white.

Fxpanded perlite can he manuflactured 1o
weigh as little as 2 to 1 pounds per cubic foor.
Such light weights are well adapted for ~ome
types of loose fill insulation and for numerous
industrial uses. However, perlite aggregates
for plaster and concrete have a density range
of 714 to 15 pounds per cubice foot in com-
pliance with A8 TM. specifications.

The size gradation of éxpanded perlite aggre-
gate for normal use in plaster and in<ulating
conerete s also specified by the American
Society for Testing and Materials, Current
specifications Tor plaster aggregate and con-

erete aggeregate are as follows:

u.s. ASTM C-35 ASTM C-332
Standard Plaster Concrete
Sieve No. Aggregate Aggregate

(° retained by volume) (% retuined by weight
Maximum Minimum Maximum Minimum

8 5 0 15 0
16 60 5 60 15
30 95 45 80 40
50 98 75 95 75

100 100 88 100 90

Since perlite is a form of natural glass, it is
classed as chemically inert and has a pH of
approximately 7. Sterile and free of organic
impurities, perlite has no accelerating effect
on the setting time of gypsum or portland
cement hinders.

Expanded perlite

THREE STAGES OF PERLITE PROCESSING shown above illustrate the great increase in volume after furnacing. The same weight

of perlite (one ounce) is shown in each photo.



TYPICAL RANGE SIEVE ANALYSIS FOR SEVEN HILLS PERLITE ORE

Grade No. PA-110 PA-120 PA-130
U.S. Sieve + 30 0- 1% 5-10% 0- 5%
- 30 + 50 3- 9% 34-449, 57-67%
- 50 +100 30-40% 25-35% 28-1384,
-100 50-65% 20-30% 0- 3%
Grade No. PA-2 PA-210 PA-22(
U.S. Sieve + 20 4- 79 8-12%, 9-14%
- 20 + 30 13-18% 24-29% 27-35%
- 30 + 50 52-62% 45-55% 40-50%,
- 50 +100 17-26%, 12-17% 7-127,
-100 0- 2% 0- 2% 0- 2%
Grade No PA-3 PA-310 PA-320
U.S. sieve + 16 2- 5% 4- % - 8-129
- 16 + 20 13-18% 14-20% ) 17-24%
- 20 + 30 30-40% 28-36% 28-38%
- 30 + 50 35-45% 36-46% 29-31%
- 50 4100 2- 5% 4- 8% 2- 5%
-100 0- 2% 0- 2% 0- 2%
Grade No. PA-4 PA-420 PA-430 ?
U.S. Sieve + 8 0 0- 1% + 12 0- 2%
- 8 +16 13-17% 20-25% - 12 + 16 25-40%
- 16 + 30 50-60% 54-64% - 16 + 20 40-55%
- 30 + 50 24-28% 10-20% - 20 + 30 10-20%
- 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 - clear space at doorways, will be installed
on request, at cost, for shipments contain-
Seven Hills Ore is shipped in bulk in rail- ing two separate grades in one car.
road boxcars or hopper cars. Minimum
loading is 40 or 50 tons, depending on freight PRICES - SAMPLES
tariffs to destination. Extra-large 3 com-
partment cars holding 70 tons are usually Ore prices, and information on test lots
available on request. Shipping point is are available on request. Direct queries
Antonito, Colorada. Across-the-car bulk- to: Johns-Manville Perlite Corporaticn,

heading, leaving approximately 9 feet of P. Q. Box 1145, Joliet, Illinois.



TYPICAL USES OF "SEVEN HILLS OF TAOQS" PERLITE

Grade Typical Sieve Analysis
Use: Recommended After Expansion
INSULATION-CRYOGENIC PA 110 % By Weight

+ 16 1.2%

+ 20 3. 8%

+ 30 17.5%

+ 50 49. Oy,

+ 100 1. 7%

- 100 22.3%

TYPICAL DENSITY:
ILoose - 2.3 1b /eu. [t
Compacted - 3.2 1b./cu.ft.

Fine Flaster " PA 210 7 By Volume

(ASTM C35-62) + 8 Trace
+ 16« 13. 5%,
+ 30 65, 3%
+ 50 85. 6%
+ 100 93. 57
- 100 6 5%
Medium Plaster PA 3 % By Volume
(ASTM C35-62) + 8 ‘ T 0.2%
+ 16 22. 26
+ 30 7 9%
+ 50 87, 7%
+ 100 92. 34
- 100 1. 7%
Fine Concrete PA 3 % By Weight
(ASTM C332-61) + 8 2.0%
+ 16 32.1%
+ 30 78. 9%,
+ 50 89. 6%
+ 100 94 6%
- 100 5. 4%
Coarse Concrete PA 4 % By Weight
(ASTM C332-61) + 87 T 5.9%
+ 16 52. 9%
+ 30 73.2%
+ 50 7. %
+ 100 93. 5%
- 100 6.5%
Horticulture PA 6 % By Volume
(ideal for screening to meet + 8 57. 3%
PERL-LOME Specification) + 20 86. 5%
+ 30 89. T4
+ 50 93. 1%

50 6. 9%
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 ACKNOVIEDGUENTS :

PERLITE

FRODUCTION AND USE

INTRODUCTION:

The_vblume of inquiries reaching this department has made necessary a
report>on the relativély new material, rerlite,
i .Th;s=réport is not intended as a tecinical treatise on the production
or usésvgfﬁﬁerlité, buﬁ'fé rathér a coiiéction:Sf facts and opinions, often
Withousébrreiétion,"by w@i9h those interested might find answers, in part,

to ‘inquiries on the subject,

- In the eourss of obtaining authentic material rop the preparation of
this report, every known producer of perlite or fabricator of rerlite pro=
ducts, whether within tho Stato or without, Was invited to submit rertinont

data,-

perlite producers and fabricators, and sincors gratitude ig expressed to
thbse;l;été@;below who contributed, or offered to contribute and assemble,
information:for'this'fcport and for tho bonofit of tho industry in gencraly

o “AlexitG“Engihooring'Co;,JColoradb'Springs, Colorado
Groat Iakos Carbon Coe, Los Angeles, California
“Murdock &-Basbler;‘Phocnix,:Arizona‘J'~~:21~. i
National Perlite Company, Campboll, Califaornia
Rheem Rosearch Products;Ca;;.Los.AngcldsgﬁCaliforniaﬁfﬁrﬂ
United Statos Parlito Coe, Los Angoles, California
»Western Porlito Corporation, FPhoonix, Arizons .. - -

$en,

Ly Froo=usg:has boen ‘mado of tho roports of

cwi:.Us Se Buroau of Mines, I, Co 7364 .
"Porlito, Sourec of Synthetic Pumico", Olivor Cy4 Rolston,
o b AugUSEy 1946y i o v e, L

- Arizong Buroauuof_Minos, "Arizong Pbrlitcﬁ;wﬁldred Dt v, =
Wilson and~qurgo‘H. Rdsovoaro,‘Octobor, 1945,
' Aﬁiipna,Bufbﬁﬁ-of Minos, Mbtaliurgical;Tosts Ore
No, 712, E, H;’Crabbrod,'Jr., ' :
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Both of tho above agencics have accomplished much and arc now cngaged in
cxperimontation on the production and uscs of porlito. Considcrablc ncwtral

and authontic information may be oxpoctcd from these sourccs in the futurce

DETINITION:

"Porlitc is a silicious volcanic glass containing betwcon two and fivo
poreont of wator. When heated to proper temperaturs it 'pops' or suddenly

oxpands into lightweight ccllular glass fragmentso" (1)* It is closcly ro-

by
t'd

lated to obsidian and pitchstono and is found in proximity t»> a varicty of
glasscs of volcanic origine .

Not being a common host rock for metallies, nor in itsclf having had
particular morit in commercial ficlds, it has been only in tho past fow ycars
that morc than passing attontion has bocn given perlito,.

"Sincc porlitc is a volecanic gless, a study of pcrlite involves consider=
ation of its distinguishing fiaturcs and origin as comparcd with othcr
volecanic glasscs%, and is discussed by Eldred D; iiilson and George H.

Roscvearc as follows:

tSpccics: Tho principal volecanic glasscs arc obsidian, porlite,
' pitchstonc, vitrophyrc, tachylitc, pumice and vitric or glessy
tuffs They wore originally defined according to their most ob-
‘ vious or cxtornal physical propcrtics, but positivc distinetion
T : botwecn obsidian, perlitc, and pitchstonc is bascd upon the
T amount of combinod wator prescent. Accordingly, tho content of
wator that can bo driven off above 110 degrocs Ccntigrade
(cxpresscd in afialyscs as plus Ho0) is loss than onc percont in
obsidian, about 2 to 5 porcont in perlito, and 5 to 10 perccnt in
pitchstonce Somc published analyscs of obsidian, perlite, and
pitchstonc arc as follows: '

Pcrlito
F Obsie- Thyolw= dac- andos— - Pitch-
i : dian (a) itic (b). itic (c) ditic (4) stonec (c)
o . Si0g 173,84 4ot d 169,56 $65,.13 170,19
R A Alg0z $13,00 110,82 11565 $15.73 212,37

Fog0z 3 1.82 P 2446 leB4 1 2,24 1645

«-%f(l)7fEldf§§ﬁD;inlsdﬁ!LAiizona Bﬁrd&ﬁ of Minés,:”€ 
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Obgi= Thyole dac- andcs- Pitch-
dian (a) _itic (b) itic (c) itic (d) stonc (o)
FcO t 0,79 : G.58 ¢ 0.91 P 1689 ¢ 0.81
NioO : : ' ¢ Tr, :
MgO : 0.49 ¢ 0670 v 0,82 ¢ lo42 ¢ 0,91
Ca0. ¢ 1,52 ¢ 0,80 ¢ 2,52 : 3662 ¢ 1,43
Nag0 ¢ 3.82 t 2,68 + 4,09 P 2493 ¢ 3,03
K20. ¢ 3692 P 4,40 T 2,19 ¢ 3,96 ¢ 3,57
K07 & 0-53 2,94 : 2,92 1) 1)6.48
)2 43 )
Ho0m : t 027 : ) t)
Ti0g 1. 0414 t 0,12 s ¢ 0,58 ¢ 0,07
Pr05 2 0,01 ¢ 0,12 : 0,13 2 0023 ¢ 0,03
Ind ¢ 0,07 : 0,03 : ¢ Tr, 2 0,02
FoS, ¢ 0,02 : : : :

Avoraoge of 41 analyscs cited by Johannsen*(2)

(b) - Ruyolitic porlitc, Now Zcaland, city by H. S. Washington (3)
. Dacitic perlitc, Columbia, cited by H, S. Washington (3)
Andositic perlito, Burcka, cited by Hague (4)

Deseription indicates it to be a vitrophyrc, which prob-
ably accounts for tho low water contente

(o) - Average of 18 analyscs citod by Johannscn (2)

—
Q
—
t

e
I

"Obsidian: Composition may be rcprescntative of any igneoous
rock typc but commonly is siliccouss, Combinod watcr content is
gonerally less than onc percent. Color black, lcss commonly
rcddish or brown and bandod, Iuster bright glassy., Hardncss
5,5 to 7, generally 5 to 7, Gravity 2425 to 2,7, dcpending on
composition, but commonly 2.3 to 2.%. Fracturc conchoidal to
flaky with sharp odges. Thin odges transparcnt or translucent.
Microscopically isotropic and colorless but containing numcrous
small inclusions., Indox of rofraction (5) rangcs from 1.48 to
1,51 and averages 1e492, May contain spherulites (round aggrc-
gatos of radiating crystals, chicfly quartz and fcldspar) and
lithophysac or #stonc bubblos? (hollow, concontric spherulites).

"Porlite: Composition most commonly rhyolitic, may range to
andcsitice Charncterized by about 2 o 5 percont,- gencrally 3

or 4 psrcent, of comhinod watore Color gonorally gray to grayish
black, lcss commonly somo shade of roed, brown,. green, or bluce
Iuster pearlye Hardness 5.5 to 7. Gravity 2,23 to 2,40, Brittle,.
Thin odges transparont. Microscopically isotropic and eolorless
but may show numcrous small inclusions, Index of refraction

" (5) ranges from 1,483 to 1.506 and averagos 1.497,

"Porlite tonds to be intcnécly fracvurcd by shrinkage cracks
formed during solidification of tho glass. Pypically, thesc
partings arc curved or. spheroidzl, forming rudcly concentric

- sholly or onionliko toxturcs which suggosted the carly namo

- .fpoarlstono' or 'poarlite! for the rocks (2,4) In some arcas
©howover, thoe fracturcs aro loss curved, as ovidenced by a .
A% T prodominancq.qf columnar, splintory, bladed, or granular toxturcse
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"Shelly perlitic masses may contain subangular to spherical
cores of glass (marekanifte) 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,

"Pitchstonet Quantitatively similar in composition to obsi-
dian but contains 5 to 10 percent of water, Color black,
brown, green or red, ILuster pitchy rather than glassy., Hard-
ness 565 to slightly above 7, Similar to obsidian in gravity
and fracture., Thin édges translucent to transparent. Micro-
scopically isotropice Inclusions even morec common than in
obsidiane Index of refraction (5) ranges from 1,492 to 1,506
and averages 1¢500,

"Vitrophyre: Glassy volcanic rock containing abundant phenocrysts,
generally of feldspzr or quartz and less commonly of ferro=-
magnesian mincrals, The glass may be obsidian or pitchstone

and more rarcly perlitc,

"Tachylite: Basaltic volcanic glass. Found rarcly and in
rolatively small amountse

"Pumices Volcanic glass froth, most commonly of acid compo-
sition, Fibrous and nighly ccllular; will float on watcre

Witric or glassy tuff: 7Volcanic tuff composcd esscentially
of glass-fragments rathcr than of crystalline or stony matorial,

"Occurrcnce and Origin of Volcanic Glass: Thc character of
natural glass, whether obsidian, porlite, pitchstonc, vitro-
phyrc, pumicec, or tuff, depends upon the composition of its
prcscnt magma, type of cruption, and conditions of solidification.
These factors arc cxpressed to a variable degree in geologic
ficld rclations of tho dcpositse

"The most favorable cnvironment for natural glass is a thick
volecanic surics, provailingly of acid to intermediate compo-
sition, that contains abundant breoceia and tuff indicative of
catastrophic cruptiones With gecologic antiquity, glass tcnds
to dovitrify or become crystallince Thus therce arc fow, if
any, known natural glasscs oldcr than Mesozoice ,
"Glass tends to form from a magma of acid or intsrmediatc,
rathcr than basic composition. Basaltic magma is morc fluid
than granitic magma, Hecnce basaltic cruptives crystallize
rcadily and do not form glass ecxccpt whin quickly chilled,

"As summarizcd by G, 7. Moroy (7), a granitc magma romains -
fluid only becausc cortain constituents, particularly water,
sorve to lower tho viscositys This water, far above its
eritical tcemperaturc, cxerts grcat prossurc on the overlying
cruste Suddon feilurc of thc crust results in violent cruption
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"of breecia, tuff, and magna which, losing some »f its
combincd wator and ¢ooling rapidly, has too grecat a vis-
cosity for crystallization, During quiotcr cruptions, the
magma maintains its fluidity sufficiently long to crystallizc,

"Obsidian, perlitc, pitchstone, and vitrophyrc form masscs

ranging up to morc than 100 fect thick and scveral sguaro

milcs in arca. Pumico ocecurs as flows and cjeetmentse Tuff
n odccurs as beds, with or without notable stratification,

"All natural glasscs arc generally rognrded as oxtrusive;
Grout states (8) that they occur chicfly as flows and thin
sclvages of dikes, However, an oxtrusive charactor for PCT~
lito and pitchstonc scems quostionable, It is very difficult
to cxplain how glass such as pcrlite, containing sufficicnt
water or gas to makc it cxpand or cxplode when heetod, could
s0lidify under atmospheric pressurc without cxpanding into
pumico or coxploding into tuff, Even if the veter or gos is’
assumod to bc prescnt as compononts that unite upon heating,
what would kcep them from cscaping? As supgosted by Be Se
Butler, tho water might be rotained if the molton glass wcre
intruded as ncar surfacc sills, shcots, or dikes, which would
pormit rapid cooling under prossurc, Porlito in some locali-
tics is domonstrably of intrusive character, but conclusive
ficld cvidence has not bocon obtained in cnough districts or
places to warrant a goncralizatione Further laboratory and
ficld roscerch is ncoded to throw light on this problcme"

HISTORY?

Thc history of ths perlitc industry in its presont stage apparcntly

Q

originated with the discovery and dovelopment of the procossAof "popping" the
raw matgrial by L. Icc Boyer, a motallurgist, in his laboratorios in Superior,
Arizona,

Tho poculiar property of perlitc in cxploding when heated to a eritical
tomporaturo was first roportod by S Kozu of ths Tohoku Imporial University
in Japan in 1929 or 1930, Kozu, in roporting cxpansion propecrtics of various
volcanic glasscs, meroly statcd that perlite oxploded at a cortain point; he
did not study.tho rcsultant product or pursuc the subject further, nor
would his laboratory tecchnique bo applicablc to commércial production without
considerablo modificatione

It rcmained for Mr.‘Boycr to rcdiscovor the cxplomive action of




TABLE 1

Periods of

Source of

District or area Name of Mine Production Minerals Produced Amount Produced Information
Oatman Tom Reed 1909-1931 Gold & Silver 984,000 tons ore 7
at $13,000,000
United Eastern 1915-1926 Gold & Silver 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 few tons 2,4
Vivian 1938&1949 Lead A few tons lead 7
RKatherine - Union Pass Katherine 1900-1930 Gold & Silver $1,000,000 7
Roadside 1915-1934 Gold & Silver 890 oz. gold 7
1734 oz. silver
Arabian 1917-1933 Gold & Silver 593 oz. gold 7
1156 oz. silver
Northern Black Gold Bug 1893-1932 Gold & Silver $55,000 7
Mountains
Mocking Bird before 1908 Gold & Silver $20,000 7
Pilgrim 1903-1934 Gold unknown 7
Unknown 1950's or Clay estimated at 2
1960's few hundred tons
Unknown 1942 Perlite Two carloads 2,4

ilote: Where possible the amount of commodity produced was listed. Dollar values for gold production are based
on a price of $20/oz.



MELVIN H. JONES s
- : Box 406,Wickendburg,As.
Mining Geologist 85358,

Born-Dontetepdloveda8ssso- 12 July, 1974,
MEMORANDUM FOR THE RECCRD,

SUBJEOT; Haviland Porlide elaims (ewnmed by Mr,Howard S, Gadle),

AT tho roquoss o? Mz, Howdard S, Gable, box 946, Kanoas
eliy, Mo,, tho wrlitor mado a tzip %o XKingman, Arlzona (and shen
down %0 Jueea to $he laviland elailmg) en July 11, 1974,

A map had besn loecadad showing 4he meniloned perlito
daveslits whon 432 wora ownoed by tho Duval Cepper Company.
Apparensly this map was made by the Duval englnoers, Thls map
sa7eals all o? She Duval elaims and delinealaes the reglonag thald
have perlite., Thers ig soveral large agezas %hal have "punasceous”
porli%o, and sevoral nmuch smallor reoglons wifh "perlltie” perlite,
Cn the nmap is an inZozyod %eotal tonnage ofi@ﬁB million %ons,.

No proven tonnago 10 Jaowd., 1% had been undorsgieed in the pash
(?ron hoarsay informaetion) that thore i3 68 mlllion tona of
perlido on $ha elalms 7979

-

Dhe wri%er, and Mr, Jaek Jay, then proceaeded to the Haviland
cldima, wlth she sald map, and oxanmined sayoral arscas contelnlng
she “pumacsaus® perliie and comuared the matsrial found thero wit
othar areas haviag “perlitic® perliite. A% this poind, 1% is woll
50 mendlon tha® the porlisie perlito is of commorcilal grade, I
i3 the $Sy»nleal glassey tyve with concentrle craciks,

Howovor, the so ealled "pumoceous" perlite is a differens
ateT7. This mere closely approximades a juf?, in the opinien of
sha 7eidor. The dern "pumaeeous! inmpllies the prosende of pumlaea,
Zumice should ba 1liko a spenge and be highly cellular, aad ig the
raaull o? exploaive voloanie actlon, and i3 should still be
zlassaey. A4 dufZ, on the other hand 48 a volcanic ash and 1% ean
ba compacted in%o sollid Tock and 1% ia net glassoy. Om tae other
nand, tha Yerlite indusiry ealls any rock thal containa 2 te 55
7asor, and $hat can bo expanded by heating, a perlite. Maybe
153 a matder of menanvicg, In any event, soveral samples of the
so called pumaceous perlite should bde oblained and tested withous
delay as 30 1%s comnorelal practicabdillty, (Unleoos this has alzoady
baea done by mr., Gable and/or assoeciates?), '

Mz, Day choekod tho County Reserder's records and leazraned
shat she so ealled raillroad secdlons, (adjolining the Haviland
claing) Nad beon held by the new lexico and arlzena Land Conpany
in the paaslt, »sul they wore relinguished om January 10, 1973 by
aaid company (and resurned to tho RR company 7). Ho also ascord-
ained 4ho pamo infornation from the BIM office in Kingnan,

Coraa, from tho curreant drilling program (which are in
storagze a% a commercial sharehouse in Kingman) were also looked
ovor by the writer, Only abeud 2 feet of porlitle porlite was
notod, buy there is nuch ef the se called pumaceous porllie.

A s5udy inte tho so-called perlito reserves, should bo
undersaken, Te do thls properly, much additional drilliing 18
required. Aloo the "pumaceous® perlits should be tosted in a
laboratory. '
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o Septex _ 14, 1973 .
RECONNAISSANCE GEOLOGY INVESTIGATION OF PERLITE CLAIMS, LOCATED
SEVEN (7) MILES SQUTH OF YUCCA, MOHAVE COUNTY, ARIZONA.

Iz accerdance with imstruetiemns ef Mr, Heward S. Gable, Bex
946m Kansas City, Me., a cursery amd rapid geelegy examimatien
was made of the sevem (7) "JULY"™ claims centaiming perlite lecated
seven(7) miles Seuth ef Yucca, Arizena, was made em September 13,
1973. The c¢claims are ewnmed by the United Irvesters cempany, eof
Kimgman, Arizena, Mrs, Pearl Craig, Vice-Presidernt of said
commpany, accempanied the undersigned,

I am teld that the Duval Cepper Company (Kimgmam,Az)
fermerly had mere tham fifty (50) eclaims cevering the perlite
area (assumimg the perlite was all they were imterested im ?),
but they abandemed them, United Investers re-lecated sever claims
in wha} they feel is the best perlite lecdl, Mrs., Craig has a
letter {rem Duval stating that they have me ebjectiens te the "July"
claim re-locatiem, I was alse teld that Duval drilled nime heles
or the preperty in depths varying frem 30 te 165 feet. United
Investers dees net have any of this drillhele data.

The claims are lecated alengside Highway 66 (and the Santa
Fe railread) seven (7) miles belew Yucea, (see attached map).
there is a railread siding there called Havilamd, and I am teld
that perlite has beem shipped frem Haviland in the past,

?he perlite is im hills ef silicic velcamiec reecks ef
Tertiary age, that are part ef the Black Mountainms, Seme eof the
rocks examimed in the vicinity ef the several perlite veims is
of a welded tuff cempesitiem., Some of the veinms of perlite are
100 feet(or more) in width and their lengths are umkmewn (but
censiderable), as they are ebscurred by the memtiemed tuffs, The
depths are alse unkmows, There are apparertly a series ef these
large perlite depesits (parallel te each ether), but with seme
distanee betweem them, There are, hewever, several large man
made pits scattered in the area, shewing 10 feet perlite expesures.
It weuld appear that there is a large ameumt eof perlite em the
elai?s (frem am imferred viewpeint, this weuld be several milliem
tens),

The grade of this perlite is net knewn te the writer. This
can enly be determimed im special laberateries where its water
content, partiecle size, percent of devitrificatiem, and ether
facters cam be determined, The perlite is grey im celer, grading
te white in seme guses,

CONCLUSIONS: Befere buyimg, er leasing, (br umdersaking develep-
ment werk) en this preperty, a market study sheuld be made., -
Transpertatien cests are always 2 big facter. If & market can N
be feund at a suitable priee, them the perlite cam be mimed (h,pcf
fully at a prefit). Prices fer perlite are nermally megeciated,
but they cam be frem 310.00 a tem (ard up) feor ervds perlite.

As an inetdental matter, seme alluvial sand samples that Mrs.
Craig had ebtained frem am arejaNorth ef Glemdale, Az., were exam-—
ined fer Fe centent. The magnetite\{\:d illmanite) centent was

feund te be under 1 %,
ot ;ﬂ\ing Geslegist.

VIN

Box 406,wickenburg,az. MEL
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BLACK MOUNTAINS PLANNING UNIT 02-02
MINERALS

STEPS 3 and 4



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. Qismuth, 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-1 was designated on the basis of several blocks of mining claims
located for brucite. Within this IMA is aa MRA-[that is based on the occur-
rence 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-1l 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
occurrences in this area the boundary may change. MRAﬂ; encloses the area
in ELYSEY 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 will depend on similar needs or demand for refrac-
tory material. It is believed that the clay deposits in Clay-1 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

PRA-U siica s dzcat 3

occurrence of a large perlite deposit. Hre—MRAAwithin 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 lbs/cu. ft. to
a "popped' density of 1% to 10 lbs/cu. 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 depositsf 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; however, when these deposits might
offer serious competition to the Superior deposits is not known.

The boundary of Perlite-2 was established on the basis of the reported
occurrence of perlite beds in T. 22 & 23 N., R. 19 & 20 W. (4, p. 406).

= § =



Brucite 1

Brucite is a magnesium hydroxide mineral used in ceramics, refractories,
textiles, rubber, and also as a source of magnes ium metal. Little is known
of future trends in the market for brucite, although the demand for mag-
nesium metal is expected to increase because of increased use of light
weight metals by the auto industry. It is also being anticipated that
magnes ium may replace aluminum in structural materials1

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 tons2 to 500,000 tonsB. 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, Midnight group, Pioneer group, and Moss
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. Mineral 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.
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Clays are a group of minerals with a wide variety of uses. Properties

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

swelling capacity detemine 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 owned (E%SE% 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-1 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. Compendium of Nonmetallic Metals of Arizona; prepared by the Southwest

Research Institute, San Antonio, Texas 1964&4.

9. Mineral and Water Resources of Arizona; Arizona Bureau of Mines Bull.
180, 1969.
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Fmprouewments Made

STATE OF ARIZONA,
9.
County of...Mohave ...

................... chw.ar.d...S*...Gable......................................_..............being duly sworn, deposes and

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

Kansas Cityn, Jackson

Mis ri .
resides at... County, State of Hiﬁb%&ug‘nja is personally

acquainted with the min'ingi claimgknown as...Haviland--Nogy-—-m3--50-90y--dnol-smeee

Al . - 3 . . N .
mining claing situate in : San.Francisco.

Mifling District, County of Mohave State of Arizona, the location notice ®f which

is recorded in the office of the County Recorder of said-County, in Boojkg.g./f..%gﬁecords of
59‘b090&939t0996 % e ;
Mines, at page.s.../..; that between the..2.......day of...‘:....s_@p:l;embe.p;.......‘..;.._., A.D. 19.74.,

and the.. L e day of. September A D. 1973, at least

....Nine...thons.and...(,1590.(10...00).......‘ ......... dollars worth of work and improvements were
done and performed upon said claimg not including the location work of said claim. Such work

and improvements were made by and at the expense of......Howard S, Gable

OWNer............ of said claimSfor the purpose of complying with the laws of the United States

pertaining to assessment of annual work, and....dack. D..Day,.Hayne. L.Day,. Thomnas.
gkidmore, Mary J. Daily, Norman M. Buchan and Melvin H. Jones

were the men employed by said owner........ and who labored upon said claimSdid said work

and improvements, the same being as follows, t0-Wib: e
1, Opened three (3) pits near the Santa Fe railroad and

$6000.00 (plus)

2. Read.impravementis.. ..o B3L000.00.  (PLUS )i s
' © 3, Geological survey $2000.00 :
a--Ge@l@g—i-eal---e-xamiaati-o-n.-and--st&d-y--e-f---a-l-l---the---Hav-i.-la.nd...cl.a.i.msv --------

b Physical investigation and study including examination of-all pits,
assaying, research, stratigraphic study, mapping, studying drill hole |
1‘0‘gs';"“orE"‘eva'lna'ti'on';"'Infe'rred"'t'dnnage",““arrd“T‘e‘comm'e‘n‘ded"acti'on':"",t‘he
cost of this survey is in excess of $2000.00. Inferred tonnage 10 mt.
Q”B&éiﬁ"fiﬁdiﬁéé”éfé”fﬁéf"fﬁé"PéfIIfé"bﬁ"ﬁ"ﬁéj65"56?%16H"6T"fﬁ§"61ain
ig. of. commercial. grade and can be mined at the present time for a pro 1
Drilling and other development activities should be continued.
gyuBemsmn"making"this"genlngy“surveymisfMe
Geologist, Principal office address: 425 S.

o ST E;é}f..‘ ........
/; R S— T I Mo 1. =5,
. c’cAL\?a\ : I
Subscribed a o before me this_..,.Q.@’i._day }f(.?f;'.s.;}.-.«f«?ﬁ...%.\ljﬁ"lf_)f i
A I
i Y COMNISSION SXPIRES AuClST 0 1arc ) i s /‘7.(‘///‘{#'31
(My commisgsion expires.... 2" £3 AUGUSY.9,.1874..) Notary Public.

onteropsy-driti-hoteg:- Phi-g-includes-mineral-itdentificationy-sempling,

Forms Inc., 31 West Madison Street, Phoenix, Arizona 85003 ] 253-6612 / Form 21



MELVIN H. JONES ﬁ“
Mining Geologist
Box'T; ~Momtelto; Nevada 89830~  1iHJ /
Box 406,
Vickenburg, Ariz.853%58.
6 July 1975

Mr. Howard S. Gable
Box 49— qu,
Kansas City, Mo. 64141

Dear Howard:

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

Suggest the following which can be used for valid
work in Arizona:

a 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 smazll bulldozer. A contract for $6000.00

b In connection with the sbove operation, work over
some of the bad areas on the roads with the small bulldozer.
Cost. $1000,00

¢ Geology study. Summary and digest of all accum-

ulated data. Some additional sampling and maping.
Cost.5$2000,00

Yours eincerely,
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Bex 406
Wickenburg, Arizema, 8-2358
12 April 1974

MEMORANDUM FOR THE RECORD
Subject: Visit te the Haviland Perlite claims, Yucca, Ariz,

The writer spemt april 10-11, Arril 1974 em the Haviland
Perlite claims lecated SW eof Yucca, Aarizena. Mrs.‘Pearl Craig,
Kingman, arizewa, whe has been deing mest ef the claim lecatien
werk, was alse present. Time was s=pent geing ever the claims
(90 lecde claims), examining pesting eof lecatien metices, reads,
and perlite exnesures. The preperty is kmewn te have pumaceeus
perlite and perlitic perlite (estimated te be 55 and 1% millien
teas, respectively). These claims were initially takem out
Ly, Duval (cepper) abeut 10 years age umder the claim mames of

‘Saguara,'Chapo,‘Vulcan,‘Sliver,'Dec.?l,DMC,'Pota,’Snorty, and
subsequently abaadened (the preverty was dri’led im 1964, hewever)
Corsiderable time was spent by lirs. Craig, amd the writer :
lecating the sld drill heles (2 tetal af 15). Theze will be
mapped,

{m oApril 11, Mr.’uan Redrizuez, Generad hamager of the
lhetler Bres., Drillinmg Corparatien, accempanyied us in ceing
ever tne miwing claims. ir. Redriguez will submitt an estimate
o the ceast te re-drill the praperty te cever lecatiem werk
requiremeats, iietler Bras, initially =rilled the prererty i
1964 fer Duval, He said the drilling at ths time teeak 55 days.
Mr. Redriguez nad seme eof the earlier drilling data with him
and gave us tne depths ef averburden en the drill sites (length
of casing used), 3See inclesurye.

JpeRr arriving at Kimgmaa en April 10tn, I made a fast
trip te the Duval plant(Nerthwest of Kimgman,, There I met and
talked witn Renald F, Teisaere, Duval geslagist. I asked him
the questiea, Wny did Duval abanden the s Yucca perlite claims ©
His aaswer was,that"there is nytning wreng with the perlite ore,
out the ecenemic situtien years age, weuld aet permit the mining
and snirping ef perlite wt prefit, then, Perhaps there is mere
demand fer perlite, naw",

N |
ﬁZﬂUCL awo S \_‘x&mﬁ A
EEF O[ i21l™id H Jenes!
geolegist
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471% EAST FORT LOWELL ROAD TUCSON ARIZONA 85712

CORPORATION May 3, 1974

Mrs. Pearl Craig
4180 Skylark Road
Kingman, Arizona 86401

Dear Mrs. Craig:

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

i. Assay-Geology Composite Logs on Holes Nos. 1 through
15 inglusive. (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.
Report = Arizona Perlite by Eldred D. Wilson and George H.
Rogeveare - Black Mountains (Mohave County) Deposits.

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

oK.
Yours very truly,
[ 720 . wes for. DUVAL CORPORATION
St SIH
by M7Z&""’"‘ t
‘B. G. Messer
Vice President-Minerals Acquisition
BGM:rg
Enclosures



4715 EAST FORT LOWELL ROAD TUCSON ARIZONA 85712

CORPORATION May 3, 1974

Mrs. Pearl Craig
4180 Skylark Road
Kingman, Arizona 86401

Dear Mrs. Craig:

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.

Converter Log - dated February 16, 1965.

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: . .
‘B. G. Messer
Vice President-Minerals Acquisition

BGM:rg
Enclosures

tﬂ_ﬂ,
A PENNZOIL COMPANY
I=——=)



MELVIN H. JONES
.. . Bex 406,Wickenburg,Az.
Mining Geologist 85358,

Box+;—MentoHor Novada-89830- 12 July, 1974.
MEMORANDUM FOR THE RECORD,

SUBJECT: Haviland Perlite claims (ewaed by Mr.Heward S. Gable),

AT the request of Mr, Hewfard S. Gadle, box 946, Xamsas
city, Me., the writer made a trip te Kiagmam, Arizona (and then
dowa t» Yuceca te the Haviland claims) em July 11, 1974.

A map had been leocated shewing 'the mentiened perlite
deressits whean IR2Fy were swmed by the Duval Capper Cempanry.
Appareatly this _map was made by the Duval engineers, This map
reveals all of The Duval claims and delineates the regiens that
have perlite., There is several large ageas that have "pumeceous”
verlite, and several much smaller regiens with "perlitie™ perlite,
Ca the map is an inferred total tonnage of 8.3 millisr tens.

Ne nreven terrage is shewn, It had been understeed in the past
(from hearsay infermztiem) that there iz 68 millien tons of
perlite on the claims 979

The writer, and Mr. Jack Jay, then precceded e the Haviland
claimes, with the said map, and exaniaed several areas certaining
the "pumaceoua® parllite aand cemuvared the material fourd there with
ether areas haviag 'perlitic® perlite. At this peint, it is well
te meation that the perliitic perlite is ef cemmercial grade., It
ig the tynical glaszey type with concentric cracks.

Hewever, the se called "pumacesus" nerlite is a different
stery. This mere clasely apynraximates a tuff, in the epinien eof
the writer. The term "pumsacesus" implies the preseacde of pumice,
Pumice sheuld be like a speage and be highly cellular, and is the
result eof expleasive velcanrnic actiom, and it sheuld still De
glassey. A tuff, on the other hand is a velcanic ash awrnd it cam
be compacted ints golid reck and it is net glassey. On the other
hand, the Yerlite industry calls any rock that ceatains 2 te 5%
water, ard that caa be expaanded by heating, a perlite, Haybe
its 2 matter of semaantics. Ia any eveunt, several samples ef the
se called pumacesus perlite sheuld be ebtained aand tested withsut
delay as te its cemmercial practicability. (Unless this has already
beea deme by Mr. Gable and/ar asseciates?).

Mr. Day checked the Ceunty Recsrder's reacerds awd lesarmed
that the se called railread sectiens, (adjeiniwg the Havilamnd
claims) Bad beenm held by the NHew llexice and Arizema Land Cempany
in the past., But they were reliaquished er January 10, 1973 by
said cempamny (aand returmed te the RR cempany 7). He alse ascert-
ained the same infermatien frem the BLM eoffice ia Kingman,

Ceres, from the curreat drilliag pregram (which are in
sterage at a cemmercial sharehouse in Kimgman) were alse leeked
over by the writer., Only about 2 feet of perlitic perlite was
nated, Dbut there is muclk ef the se called pumaceous perlite,

A study iate the ge-called nerlite reserves, should be
undertakern, Te de this preperly, much additienal drilling is
required. Alse the "pumacesus" perlite sheuld be tested imn a
laberatery.



AAXXXKXXXXXXXXXXXXEX PO, DX 406
Wickenburg, Arizena
85358
March 17, 1970,

Mr. Heward S. Gable
P.0.bex 946
Kansas City, Me.,64141

Dear Heward:

Reference is made te yeur 90 each Haviland (perlite)
mining claims lecated near Yucea, Arizena that yeu recent-
ly filed em. '

Under the mining laws and regulatiens in ferce in the
State of Arizenma, the required lecatien werk must new be
accemplished em the mentiened lede claims, The fellewing
ig queted frem the Department of Mimeral Reseurces, State
Of Arizema guide beek (Jume 1970 issue):

wyithin 120 days frem the time of lacatisn, sink a
lscatien er Discevery shafl en the claim te a depth eof at
least eight feet from ths lowest part of the rim of the
shaft at the surface er Jeeper, if meceszary, te a depth
where mineral im place is disclesed inm the shaft. The ghaft
sheuld have a cress sectiem of at least 4 ft, X 6 £t.%

n"An epen cut, adit er tunnel, equal in ameunt of werk
te a shaft 8 feet deep anmd 4 feet wide by 6 feet leng is
equivalent as lecatien werk te a shaft sumk frem the surface®.

Tn lieu ef the requirements abeve, and withia 120 days
frem the time of lecatien, may:

1De lecatien werk cemsisting af drilling net less tham
10 feet ia depth in any ene hele, costing at least $100,00
fer the actual deinrg ef such drilling at the peint where dene.
Werk perfsrmed by the 1scater himself er equipment furnished
by him shall be credited te such cest at the prevailing rate
in the district fer the type of werk or squipment sze deme,
Sueh drilling may be dene at one ar mere peints within a
claim(er greup ef claims that are centigusus) previding all
such claims are se lecated that the eantire area ef the grewp
can be cenmtained within the exterisr limits ef a square 3000
feet leng, by 3000 feet wide, if the drilling se dene fer
the greup aggregates net less than 10 feet for each claim
(amnd at a cest eof met less tham £100,00 fer each claim).

nZgeh drill hele will be capped (asd markers affixed).
Make 2 map ef drill heles and submitt same te Ceunty Recerd~
er with am affidavit eutliming all facts = = - = =%

Best ef persemal regards, Sinecerely
]
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ARTZONA PERLITE

BY

—

ELDRED Do WILSON 3 AND GSORGE He ROSEVEARE

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 range, near Eldorado Canyon.

Separated from the Muddy Mountains of Nevada by Boulder Canyon,
the B3lack Mountains extend southward for 100 miles to Sacramento Wash.
The southern end of the range is skirted by the Santa Fe railway and
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 ths Xingman-Builshead hignway leads through the Union
Pass and Katherine gold districts, 12 miles farther northe The middle
portion of the range is accessible from the Boulder dam nighway by
roads that lead to the Producers mine.

+
v
$
v

The torography of the southern end of the range is shown on
Us Ss Geoloaical Survey Yucca and Needles sheets. An outline of the
genaral ceolory of the Black Mountains and detailed descriptions of
the Oatman and Katherine districts have been published. (10)

The Black Mountairs rise in altitude from 1,100 feet at their
zouthern base to 5,500 on their hijhest northern praks. Much of their
surface i3 steep and very rugred. The southern and middle portions of
the range consist larvely of Tertiary volcanic rocka which i; rlacss

are seen resting upon granite, wneiss, and schist. This volcanic seriss,

totallinsy £,000 to 10,00 feat in thickneas (10) censists laripely of
trachyle, andssite, latile, tuff, and basalt. TIntrusive into parts of
this serias zra-porphyries of sranitic to menzonitic composition. The
volcanic ssries as a whole dips gently eastward and is cut by numerous
faults of prevailingly northwestward strike. (10)

riite, 25 to more than 100 feet thick, occurs in ths uppar
portion of tils veleanic series. It forma exposures saveral humndired
square fe n

4
benasth breccia, tuff, latite, and basalt.




Southern area: - In the southernmost portion of the Black
Mountains perlite crops out in secs. 22, 26, 27, 28, 3L, and 35, Te
17 N., R. 18 W. These deposits, nartn of Haviland and southwest of
Yucca, are within 3/L to 2 miles of the Santa Fe railway.

In the northern portion of sec. 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 diameter, LOO feet thick; (2) perlite, 90 to 150 feet; latite
breccia, 35 to 50 feet; (3) latite, SO feet; pumiceous glass and tuff,
90 feet; (L), latite, capped by basalt northward, 60 feet.

The perlite of this area contains phenocrysts of quartz ranging
up to about 0.1l inch in diameter. :

Southward the volcanic series dips gently southeastward and is
displaced somewhat by faults of northweststrike. On the west bank of
Sacramento Wash, in sec. 35, the breccia-perlite lower contact dips
beneath the surface. Here the perlite crops out mainly as an oblong
area about 100 feet long by a maximum of 75 feet wide. It forms a mass

approximately 160 feet in thickness of .which the lowest 50 foeet is

relatively pure perlite showing some guartz phenocrysts; its middle 50
feet contains several laysrs of spherulitic rhyolite; and the upper

50 feat consists of alternating bands of perlite and latite. Intrusive
latite formins the crest of the ridge is in contact with this perlite
mass on the weste

Middle area: Perlite occuwrs in the eastern middle portion
of the Dlack “ountains, particularly in Te 22 and 23 N., Re 19 and 20 W.
It crops out intermittently aleng the ridpges that extend east of the
pipeline road, for 3 miles south of the Producers mine.

The volcanic series containing perlite is well exposed in an
sastward-tilte! rault-block ridge one mile scuthwest of the Producers
mine. Here the following section from west to east was measured: (1),
latite, 150 feet exposed; (2), dark-gray tuff and mudstone, 25 fect;

(3), dark-iray glass with granular fracture, 10 feet; (L), brown cellular
latita, LO feet; (9), talus covered, 230 feet, with 2 feet of coarse tufll
exposad; (%), fine-grained tuff, %0 feet; (7), tuff and breccia with
frarmments of perlite up to more than a foot in diameter, 19 feet; (8),
perlite, 12 feet; ( alternating bands of perlite and tufl, 2% feet;
(10), tuff and breccis of perlite fra; t; (11), fine-grained
tuff, 30 fae ) g i (13), fine-rralred

e

£ )

¥ it
, cellular basalt flow, §
L perilte frarments, 30 feet
3 to 30 feet; (17), platy rhyolite, 7¢ feet.

;i

"H
+ "o - N .
tuflf and brecc

East of the windmills in sec. 2, T. 22 N., R. 20 W., a mass of
perlits appraximately S0 fest thick and dipping 30° west overlies thicx
volcanic breccia and underlies tuff. This ocutcrop extends socuthward for
approxiately 1/ mile. Its upper 25 feot contains bands af latite.

s CaB 2

e : e




4715 EAST FORT LOWELL ROAD TUCSON ARIZONA 85712 -

6.0RPOI§AT16N : : : ' May 3, 1974

Mrs. Pearl Craig
4180 Skylark Road
Kingman, Arizona 86401

Dear Mrs. Craig:

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.

b

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

4 ~
4‘%—’)\ ///«_,cdml,»/(,//

Pt G. Messer
Vice President-Minerals Acquisition :

by:

EGM:rg
Enclosures

e :
A PENNZOIL COMPANY -
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