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HAVILAND PERLITE PROJECT

SUMMARY

Within the nearly 1800 acres of perlite claims now held
by Duval’Corporation is an estimated, mineable fifty-five million
tons of pumiceous perlite and an additional thirteen million tons
of perlitic perlits. None of the deposits are more than two and
one half miles from the railroad. The best situated of the
claims are those in section 20. It is traversed by the railroad,
U. S. Highway 66; a power line; and is less than one mile from a
gas line. There are estimated to be nearly six million tons of
pumiceous perlite in this section which has been found by expan-
sion teété in a commercial furnace to be of suitable quality.

The slopes on these claims are relatively gentle; the railroad
siding lies about 1000 yards from the proposed pit, at an eleva-
tion of 50 feet less than the surface at the outcrop.

There are at least five mineabie types of perlite on
the property and preliminary tests run both in vertical direct;
fired and in horizontal indirect fired furnaces indicate that
ugpanded produqts equal or better to any on the market can be
produced by miﬁiné ﬁypes best suited for the several uses of
expanded perlite. These range from three pounds -per cubic foot
for cryogenics to t&enty pounds per cubic foot for concrete

aggregates.



The latest investigation of the perlite industry in )
Southern California and in the Unitedrstates generally leads to
the conclusion that the present Southern California field is in
itself not large enough to ordinarily be of interest to Duval.
However, af this time there is an opportunity to obtain a con-
ventional establighed plant; and a new type of furnace operation
to produce a material which will exploit an entirely new field
in the industry. The plants are nearly side-by-side in the Los
Angeles area. The gross sales from these two plants integrated
with the Haviland deposits would be on the order of around four
hundred thpusand dollars per year for the first two years. This
could be considered only a pilot operation to prepare for ex-
ploitation of eastern markets with perlife from a more strategic
source. The "pilot" operation should continue to grow and show
a substantial‘overail profit for the ensuing ten or fifteen year
period, especially if the Pozzolan contract for the Road Canyon

Dam is obtained.
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REPORT ON THE
HAVILAND PERLITE‘PROPERTY
near
YUCCA, MOHAVE COUNTY, ARIZONA

MARCH 20, 1965
INTRODUCTION

The Haviland Perlite prospects came to the attention of
Duval Corporation thru the New Mexico-Arizona Land Company. We
were invited by them to acquire an option on a large checker-
board b;ock of their land southwest of Kingman, Arizona. The
southeast end of the Black Range is included within this area.
Other than for a few, small, gold vein prospects east of Oatman

and Goldroad, the only apparent commercial possibility was a

perlite prospect noted on their map in Section 35, T. 17 N.,
ji;_lgji, In March of 1963, a preliminary'reconnaisance of the
area disclosed, as we had hoped, that there were overlooked
masses of pumiceous perlite that had not been prospected. All
previous work had been done in small blocks of "onion skin"
type pgrlite. The quality“of some of these was,suitable bﬁt
the minéral tonhages were"inadequate where they had been pros-
pected. sSamples of the pumiceous block-flow material were
X ,

submitted to the U. S. Bureau of Mines where it was expanded in

a muffle furnace by LaMar Evans. He repo:téd it to be of

commercial quality.



Further examination of the area revealed better material
on open Federal Land in Section 20, T. 16% ﬁ., R. 18 w., and
comparable deposits extending northward from New Mexico-Arizona
Land Company property in Section 35 into Section 28. Surface
samples of this material from both areas were sent to the Re-
search Laboratories at the Colorado School of Mingsa The
samples were expanded in a two-inch diameter vertical labora-
tory furnace by Mr. Parke Yingst. The results of these tests
showed the pumiceous perlite to be of commercial quality.
In October, 1963 the area was flown and photographed
| by Aerial~Mapping for further geologic mapping and claim loca-
- tions.

Since the middle of July, 1964 ninety-seven mining
" claims have been located, large samples of various flows have
.. been and are presently being tested in commercial furnaces; a
%rcoptoured geological map has been made for Section 20, and the

.

éfmajor part of the remaining claims have been mapped similarly

!
e 1A

‘ugﬁ§§n aerial photographs enlarged to approximately 200 feet to

_j.one inch.

' LOCATION AND ACCESSIBILITY .

The property is located in northern Mohave County,

b ,
. Arizona. Claims ‘are held in Section 20, T. 165 N., R. 18 W.,

Eye

“and in Sections 26, 28, and 34, T. 17 N., R. 18 W. Those in

Section 20 are thirty-six miles Southwest of Kingman on U. S.

-4




Highway 66 and twenty miles West of the Colorado River( the
Ariiona—California boundary. The nearest town, six miles from
Haviland; is Yucca, Arizona; population estimated at 150. (See
Index Map.) The A.T. & S.F. Railway traverses the northwest
corner of éection 20 and it is here that the siding of Haviland
is located, about one-thousand yards west of the proposed mining
area. Claims in the remaining Sections Zéj 28 and 34 are reached
from U. S. Highway 66 by established unsurfaced roads, thence by
primitive access roads that have been made by Duval Corporation

for drilling, sampling and claim locating. It is advisable to

travel these tertiary roads in a four-wheel drive behicle.

PHYSICAL FEATURES AND CLIMATE

The claims are situated at the extreme southeast tip of
the Black Range. -The elevations on the claims range from 1450
ft. in the Sacramento wWwash in Section 20 to 2220 feet, the summit
of a small peak in Section 28. The extremes of elevation on any
of the individual perlite deposits is less than 156 feet. The
siding at Haviland; for example;"is éAly‘fifty feet lower than
. the proposed pit site on the vulcan claims six-ﬁenths mile to
- the east. | |

Thé areé is in the northwest corner of the Sonora
Desert, but having a mean elevation of only about 1500 feet,

it is within the lower Sonoran temperature zone. Year-round

temperatures appear to be comparable to Tucson except for

.-



slightly lower extreme winter temperatures. Average annual
précipitation is estimated at around four inches. Most of this
falls in July and August. Consequently, vegetation is very
sparse and consists principally of small desert shrubs such as
creosote Bﬁéh (Larrea divaricata), mesquite (Propsis juliflora),
catclaw (Acacia greggii); palo verde‘(Cercidium microphyllum),
joshua tree (Yucca brevifolia), desert willow (ChiloPSis-linearis),
and ocotillo (Fouquieria splendens), to name a few of the most
common ones. Cactuses are not plentiful but a few small varities
of prickly pear and cholla (Opuntia) as well as occasional hedge
hog (Echinocereus); barrel (Echinocactus), fishook (Mammileria)
and Saguaro (Cereﬁs giganteus) have been observed. The latter
are found only in one secluded canyon in Section 34. Hence

the claims in that section were named for them.

Because the terrain is, generally, not rugged, the vege-
tation sparse, the temperature mild (except for the summer
months), surveying, road building, drilling, constructing,
miningvand milling are not handicapped by these factors. Costs
would compare closely to those at the Esperanza Mine; with the
exception of d;iliing; which is less.

fhe Sacramento Wash lies between the highway and the
major part of the claims and between most of the perlite on
Section 20 and the siding at Haviland. This wash heads near

Chloride, Arizona, nearly 45 miles to the north, so it carries,

i



for prief periods, a large run-off a few times a year. A minor
amount of maintenance is usually required, on roads that cross
the wash, after each run-off.

The "Map of Duval Corporation Perlite Claims" shows that
a large arroyo runs south of the proposed pumiceous éerlite mine
site. This could easily be diverted }g;gﬁgqqther arroyo to the

south before the pit perimeter reached a critical elevation.

DEVELOPMENT

There has been no actual production from this district
except that a few truckloads of "onion-skin" perlite were
shipped from Section 35, T. 17 N;, R. 18 W.; and from Section
20, T. 16% N., R. 18 W. These were probébly shipped in the late
'40's or early '50's for test purposes. The earliest claims
located for perlite were those of Messrs. Prophet and Fuller of
Oatman, Arizona in 1941. The latest claim notices found were
dated 1957. Mr. Earl Tate, Postmaster at Yucca, Arizona; located
most qf the open ground in the area in 1955 but he stated that
he dropped all of it several years ago when Greatlakes Carbon
Company egpiessed no interest in it. All location and test pits
had previously explored only the "onion-skinf perlite. No one
had appafently‘tested any of the éumice block—flow perlites.
The form;; work was done either on very small blocks of suit-
able materiai or on inferior vitrophyres containing too abundant

feldspar phenocrysts to be of commercial value. The district
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does not seem to have been very carefully studied by any of the

major perlite companies in the past.

GEOLOGY

No ‘attempt will be made at this time to hypothesize on
the source of the eruptions that produced the pumice flows result-
- ing in the perlite deposits. I will Le zssumed crly that they
are part of a chain of volcanoes that were‘active along the east
flank of the Black Range northerly for more than fifty miles.
The "Cottonwood rhyolite" mentioned by Ransome probably occured
about the same time; late (?) Tertiary.

Ih the vicinity of ﬁaviland the perlite is exposed with-
in a northwesterly trending faulted zone more than two miles
wide and several miles long. The entire area is composed of
relatively small fault blocks of varying displacements measuring
only a few hundreds of fe®t in any horizontal dimension. Verti-
cal displacement between adjacent blocks may be more than 300
(9) feet in some instances. To the north these rhyolite glasses
and tuffs are covered by younger, basic volcanics To the south
and east they are erroded and buried by alluvium.

Noyhere within the area mapped is an entire section of
the acid volcanic flows to be seen nor are there any exposures
of the underlying rocks. From a study of the zoning within the
flows, I assome that there were at least two major eruptions,

possibly three, each one covering the area with two to five-
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hundred feet of pumice flows. Intervals before and after the
major eruptions are marked by ash fall tuffs up to 100 feet
thick. Errosion channels seen on the tops of the tuffs indi-
cate that there was a significant time lapse between, at least
one of tﬁe stages of vulcanism.

A single pumice eruptive stage appears to produce the

following typical zoned cross section:

Ashfall tuffs 20' - 100"
Block-flow Pumice 50' - 100'
Perlite 30" - 130
Spherulitic Perlite 10' - 30
Lithophysal Rhyolite 10' - 50
Spherulitic Rhyolite 3b' - 160'
Spherilitic Perlite 10' - 30
Perlite 30* - 80
Block-flow Pumice | 106' “

200°
Fortunately, for mining purposes, the fault boundaries
ef the blocks are generally steeply dipping. The‘flatest
}measured was. forty-five degrees, the maJorlty of faults dip
sixty degrees or steeper. The "f;ows" are quite_flat, dipping
on an average of about twenﬁy degrees; One of the steepest
dipping seriee of pumice bleck-flows is that of the proposed pit-

Site in section twenty. Here the pumiceous perlite dips from

thirty to thirty-seven degrees, but due to the topography in
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this area and the thickness of the beds they can be mined easily
to depth, maintaining a negligible stripping ratio.

Dﬁé to the unusual nature of perlite marketing which
ties in with the geology and mining, it is necessary at this
point to éiverge from the usual format of a report and interject
an explanatory note about perlite “"ores".

Perlite marketing either réw orbexpanded presents many
problems. One of the most important of these was brought out
in the study of the Haviland deposits and of the market in
Southern California. This is the fact that one type of raw
material will not £ill the requirements for all needs of the
market. As an example, Marxus A. McClure, and others in the Los
Angeles area, buy raw perlite from both Combined Metals Compény
and American Perlite Co. ohe company supplies a perlitic glass,
' the other a pumiceous aggregate. The following pie—éraph, taken
from a brochure of the Perlite Institute, shows the uses for

e - ~

perlite in 1962:

- "PLASTER -
AGGREGATE




Plaster aggregate (including gypsum wall-board) has the.
largest use at 35%. This is classed as a "soft" perlite and is
expanded in vertical, direct fired furnacee to oroduce a fine
aggregate weighing 7% to 10 pounds per cubic foot. A white color
is desiraole, and varying crushing and friability properties are
required by individual users. A.S.T.M. specifications have also
been established, as well as building code requirements for fire
resistance of the plaster made from the expanded product.

Tests made on the pumiceous perlite block-flows in section
20 have shown that this type of perlite is very satisfactory for
plaster aggregate; but firewall tests have not been made.

Concrete Aggregate represented 25% of the 1962 market.

This is for "conventional" aggregate expanded in direct fired
furnaces. Tﬁe product weighs from six to twelve pounds per cubic
foot_and is used in making twenty-seven to thirty-six pound per
cublc-foot concretes having compre551ve strengths with required
minimums ranging from 160 p.s.i. to 400 P.8.i.

A new furnace has been developed by Precision Lightweight
Aggregate CQmpany of Los Angeles, California; that can produce
vperlite concrete aggregates welghing from twelve to twenty-five
poundl per cubic foot. With these products concretes can be made
with air-dry weights from 50 to 60 pounds per cubic foot; having
compressive strengths from 1200 to 2000 p.s.i. By using the
perlite as.sand sizes and expanded shale as gravel, 77 1b/ft
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concrete with 28-day strengths in excess of 4000 p.s.i..has
been made.

It seems inevitable that this type of perlite will in-
crease the volume of the perlite market several fold within the
next few fears. The expansion of perlite by the above method
opens an entirely new field of applications such as structural
concrete, floor fill, diaphram roof decks, concrete block,
roofing tile, satisfactory mortar, and many more. Much of this
market is in large commercial and high-rise buildings where
great quantities of such concrete are used.

Mr. John Adkins who is responsible for the development
of the furance to produce this unique type of aggregate;delivered
a paper on his furnace and its capabilities at the 1965 pPerlite
Institute meeting. (Descriptive sheets on the furnace; aggre-
Qates, and concretes are included in the appendix of this
report.) The announcement of this innovation created a great
deal of interest amoné the perlite producers.

vWe were familiar with Adkins operation several months
beforé the meeting and had approached him on the subject of
joiping him in this field. Presently we are in gobd position
to obtain a portion of his company and bécome a leader in this
new market.
| It should also be noted that the use of light weight
concrete products in the eastern States is growing appreciably.
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This market can .e penetrated deeply with ..fteen to twenty-
pound perlite, not from Haviland, of course, but from matérial‘
more strategically located. By the time processing and market-
ing in southern California is piloted, we would be ready to
enter the large eastern markets with full-sized expanding plants
supplied by New Mexico, Texas, or foreign perlite. The eastern
markets are well into the multi-million dollar per year volume.
Two perlitic types from Haviland were found to be sat-
isfactory for use in the Plagco furnace to make concrete aggre-
gate. Thru a misconception of the requirements, the pumiceous
material which may prove, juding from its reaction in the direct
fixed horizontal furnace, to be an exceptionally good aggregate,
was notTested. More samples have been taken and it is hoped

that we will have an opportunity to have them tested.

Filter aid accounted for 23% of the market in 1962. 1In
Southern California, at least, perlite is replacing diatomaceous
earth to some extent; in spite of the fact that it is being
marketed by small companies with no sales organization or adver-
tising. Great Lakes Carbon Qho should logically push the
product prefer to sell their "Diralite" .

The aggregate used fof making filter éid should be a
low temperature, high expansion type of perlite; the raw material
is ground to minus 30 mesh, plus 100 mesh. The biue—gray glass

from the pPota Claims which failed to make_as hard a concrete
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aggregate as is desirable, will probably when treated in a
vertical furnace, produce an ideal filter aid product at low

cost.

Insulation grade perlite is being used in increasing
quantitieé to insulate containers and trucks for storage and
hauling of liquified gasses. The raw aggregate required is
minus - 40 + 100 mesh size, with expanding properties similar
to filter aid. Either blue-gray or pumiceous perlite will £ill
the requirements in this field. Loose fill insulation for
building requires a similar raw material in coarser sizes.
Perlite has long been recognized for its outstanding sound-
insulation qualities. With the increasing use and number of
ultrasonic planes, sound insulation is bécoming more important.
The need for better insulated homes and industrial buildings
is rgsulting in an ever greater demand for perlite accoustical
materials. Pumiceous perlite from Haviland expanded in vertical

direct-fired furnaces is ideal for this product.

Horticulture consumes.4% of the market. The major pro-
ducer in Southern California is the Paramount Perlite Co. of
Paramotnt, California. This company mines its ownAperlite near
Agua Caliente; Nevada. ~?rom Haviland we can supply it more
cheaply than it can be mined and shipped from Nevada. Pumiceous
or Pot; will meet the requirements for this product. Ashcraft

and Wilkinson Company, as experts in the marketing of fertilizers,

=14~



have a great advantage in increasing the market in that direc-
tion. This is a field that requires sales promotion and has a

much larger potential than the present market indicates.

POZZOLAN - A BY-PRODUCT

Preliminary crushing and screening tests run by George
Roseveate on . the block-flow pumlceous‘perrrte favin section 20
showed that approximately 20% of minus 100 mesh rejects can be
expected‘in.processing this material for plaster and insulation
aggregates. This was far below the estimates that had been
made by visual inspection of the "agglomerate" and from the
results of the inefficient crushing and grinding done by Lincoln
Machinery Company on the first batch of samples.

It is possible that the minus 100 mesh material from
the pumiceous perlite need not be wasted, and can be ground
further to produce pozzolan. Combined Metals Company is supply-
ing the Southern California market with a material that they
mine from ashefall'beds rn‘the Pioche district. The potential
market has-not'been investigated. However the pr0posed Road
Canyon Dam on the COlorado River will require probably about
500 000 tons for its construction. Tae Chang, who worked at
the mill that furnished most of the pozzolan for the Glen Canyon
Dam, states that between 300,000 and 400,000 tons were used in
that structure. .The Bureau of Reclamation specifications for

concrete for large dams of that type call for about 800 1bs. of

-15-



pozzolan to every ton of Portland cement used. A grinding plant
at Haviland could capture both the Southern California market
and the Road Canyon Dam contract. The latter would yield a very
handsome profit inasmuch as the mill feed would cost nothing and
Duval alréady has an experienced "pozzolan engineer" in the
person of Tae chang; already in iﬁs employ.

The 2zoning of the Haviland volcanics followed by the
faulting and errosion to exposé the various zones has resulted
in a unique and versatile area wherein "custom" quality perlites
can be mined to satisfy the entire markét requirements. Because
of the proximity of the various types of perlite, mining three
blocks simultaneously to feed one crushing and screening plant
poses no problem. The mill can be desighed with storage facil-
ities to accommodate the various products. This is common
practice as Great Lakes Carbon Co., for example, produces eight
different sized aggregates. However, it is all the same perlite
which, as pointed out above; m;y be ideal for some uses but may
be a qompromise for others. Duval could produce an ideal

product for every use.

ORE RESERVES

'Estimates of ore reserves are only inferred tonnages
as they are based on rather meager information. Only three
very shallow diaﬁond-drill holes have been drilled solely as

exploration holes. The fifteen holes done for location work
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were placed, whenever practicable, to obtain the greatest amount
of geologic information of economic value. Due to the arrange-
ment of the claims and the necessity of minimizing road costs,
it was not always possible tb spot the holes advantageously.
Only one éeétion of the four that include Duval's mining claims
has been mapped topographically. Most of the remaining claims
have been mapped geqlogically on aerial photographic bases which
inherently contain an appreciable amount of distortion.

From field observations and the data available from the
drill-holes it is felt that the estimates are generally on the
conservative side. Further exploratory drilling must certainly

be done before mining and milling plans are begun.
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TONNAGES ESTIMATED
By Blocks

(See Haviland Perlite Claims & Deposits Map)

Estimated M tons/bloc

Block No. Sg.In. tons/sq.in. av. thickness Pumiceous Perlitic
1-v (Vulcan) 0.41 13,888 . 55 314 (1)
2=V 2.56 " 158 5,640 (2)
3=V 3.27 T 100 4,540 (3)
4-v 1.65 ' " 100 2,285

5~V 0.50 "15,625 50 392 (4)
6=V 1.70 13,888 100 2,363

7-St'y 0.48 15,625 50 333
1-p (Pota) 0.30 13,888 75 312

2-p : 0.65 " 100 925

3-p 1.46 " 100 2,030

4-p 0.48 " 50 . 334

5-p 0.30 15,625 50 234
6-p 0.30 " 50 234
7-p 3.00 13,888 120 5,000

8-p - 0.67 15,625 50 522 (5)
9-p 0.69 13,888 75 720
10-p 1l.14 15,625 30 : 534
11-p l.41 13,888 70 1,370

12-p 0.56 H 50 389

S-1 (saguaro) 3.00 13,888 150 6,250

S-2 - 1.60 " 50 1,100

S-3 . 0:.10 15,625 50 73

S-4 o 1.83 - 100 2,860 (6)
S=5 0.15. 13,888 50 106

S-6 0.16 15,625 50 125
S-=7 0.07 13,888 50 , 48

S-8 1.95 15,625 100 3,250
S-9 - 0.48 13,888 50 333

S-10 0.18 w w M 50 125

S-11 0.20 13,888 50 139

S-12 - 1.00 15,625 40 . 625 625
S-13 l1.64 < 2,280 2,280 (7)
S-14 . 0.048 13,888 12
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- Estime :d M tons/bloc

Block No. Sg.In. tons/sqg.in. av. thickness Pumiceous Perlitic
1-D (DMC) 1.13 13,888 70 1,090

2-D : 1.55 " 70 1,507

3-D 0.17 0 50 107

4-D 0.40 u 50 277

5-D 2.31 " 100 3,210 (8)
6=D o 1.26 " 50 872

7-D 0.55 Ly 50 382

8-D 6.40. - o 150 13,320

9-D 0.23 15,625 - 50 159
10-D 0.55 13,888 50 430

Total Pumiceous Perlite 58,435

Total Perlitic Perlite 11,621
Total Combined Tonnage : 70,056

(1) Prepared to - 16, + 40 mesh by U. of A. and run in M. A.
McClure Co. vertical furnace for plaster aggregate.
Required 1740° F. temperature, feed rate about 200 cubic
feet per hour. Produced a good "hard® plaster aggregate
weighing 9 pounds per cubic foot. Apparently there was
very little decrepitation. Temperature, feed rate and bulk
density could probably be improved by including finer sized
feed but still meeting A.S T.M. sieve analysis requirements,
due to the low decrepitation during expansion. This material
should be tested in the Plagco furnace, as it may make ex-
cellent concrete aggregate with coarse material.

(2) Prepared to a poorly sized aggregate of - 16 + 100 mesh by
- Lincoln Machinery Company. Expanded in M. A. McClure Co.
vertical furnace for plaster aggregate it required 1640° F.
temperature (same as American Perlite used by M. A. McClure
Co.) Feed rate was not ascertained because of excess fines.
Produced a "soft" aggregate similar to American Perlite.
The product.weighted 7% to 8 pounds per cubic foot.

Two more samples were taken April 9, 1965 for possible
testing in Plagco furnace. ’
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(3) Prepared to - 16 + 40 mesh by U. of A. and run in M. A.
McClure Co. vertical furnace for plaster aggregate.
Results were similar to number (1) above, but there was
slightly more decrepitation; also the aggregate was some-
what softer than #l. The sample contained some welded
tuff fragments but there was practically no drop-out of
it in the furnace, so the percentage of this lithic
material is too small to be objectionable.

(4) A pale tan perlitic material which was crushed to - 4 mesh,
+ 40 mesh at the U. of A. and tested in Plagco furnace as
sample Number V-9-pP. This produced a pale cream colored,
strong, fine aggregate that had a bulk weight of 20 pounds
per cubic foot. Furnace temperature was 1875° F.* This
type perlite would produce an excellent aggregate for light-
weight concrete products such as building-blocks, roofing
tile, etc. ‘

(5) Dark blue-gray, perlitic glass mapped as "Tpb". This was

- . crushed and screened at U. of A. to minus 4, plus 40 mesh
and tested in the Plagco furnace. At 2000° F.* the product
weighed 15 pounds per cubic foot with noticeable decrepita-
tion during furnacing. At 1750° F.* the product weighed
22. pounds per cubic foot but did not decrepitate but
slightly. Neither product appeared to be as hard as
Combined Metals perlite from Pioche, Nevada. Considering
the reaction of this type of perlite in the Plagco furnace,
it should be tested in"a vertical, direct fired type as it
will probably make a good filter aid and horticultural
product.

(6) Pale gray biotitic perlite mapped as "Tpc". This was

- - crushed and screened at U. of A. to minus.4 mesh, plus 40
mesh and tested in the Plagco furnace. 'At 1900° F.* the
product weighed 17.5 pounds per cubic foot, did not.de-
crepitate and was an off-white colored, hard-type aggregate
suitable for concrete.

Footnote: *Temperaturés in the Plagco furnace taken in fire

chamber between inner and outer shells. Temperatures
in expansion tube are somewhat less.

D e
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(7) Similar to above but contained a small amount of 11thic
. material. The results were comparable to (6)

{8) Pale gray, dense, pumiceous perlite having an appearance
similar to some of Great Lakes Carbon Company's No Agua
perlite. 1In physical appearance this ore looks as good
as any obtainable anywhere. A sample was sent to Zonalite
Company's laboratory but no results have been reported on
this material.

CONCLUSIONS
In Mr. C. T. Nixon's report on perlite he suggests that
“it would be difficult for a new crude perlite producer to

effectively market more than 50,000 tons annually." This is

probably including some shipment to the eastern markets. It

was a foregone conclusion that the only market available for the

Haviland deposits is Southern california. The recent investi-
gations at the Perlite Institute Convention and of the producers
in the Los Angeles area with Mr. Frank Lamb of Duval's research
and development division disclosed many interesting facets of the
perlite industry:

(1) The present market in Southern California is on the
order of only 15;000 tons annually.

(2) The Marcus A. McClure Plant of Los Angeles, owned

cby Mr 0. D. Sisson, produces about 4,000 tons of expanded

perlite a year, approximately one-fourth of the total.
(3) The McClure plant sells a little of each type of

the products now used: plaster aggregate, wall-board aggregate,

loose-£fill insulation, low-strength concrete aggregate, filter

=2]~



aid, cryogenic tank insulation; and horticultural soii condi;? §
tioner. ; I v

(4) Plago (Precision Lightweight Aggregate Company),
owned and managed by Mr. John Atkins of Los Angeles, has de-
veloped ah.expandihg furnace that will produce a perlite
aggregate much superior for many uses to that presently ex-
panded in directly fired furnaces. In addition, the perlite
produced in this furnace is acceptable for use in structural
concretes with strengths heretofore out of the perlite market.

(5) The introduction of the "Plago-type" hard perlite
should within a short time docble the‘market for perlite in
Southern California, as well as open up an entirely new market
in the rest of the United States.

(6) The growth of the perlite industry as a whole is
Stunted. The cause of this stems from the fact that there are
two major types of producers within the industry, each with its
own disadvantages in furthering progress.

(a). The small producer with 1nadequate capital and

initiative for sales promotion, research and develop-

ment. |

(b) The very large company with diversified products,

Bome of which conflict with perlite. Although they

are perlite producers, they are interested mainly in

their own captive markets. The wallboard producers

use a maximum of gypsum and a minimum of perlite but
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their strong sales organizations have taken over the

plaster field. The insulation companies compete

against perlite with other, apparently more profitable,
products such as rock wool and expanded micas. One
large perlite company, in addition to manufacturing
wallboard, sells diatomite for filter aid which in

many instances could be substituted by perlite at a

lower cost to the consumer.

(7) The value of sales promotion as well as research
and development is best illustrated by the latest Mineral
Yearbook figures (1563) which show the value of expanded
vermiculite and of expénded perlite sold_in the United States
to be nearly equal for that year: $14,000,000.00. Pperlite,
while superior in nearly every field of application, enjoys
practically no more popularity than the well advertized and
promoted inferior expanded micas.

Let it be assumed that the present Southern california
market by itself is too small to be considered by a company
such as Duval Corporation. Certainly thé_overall ﬁational
mafkef is large enough to be of interest as a divefsified
field.

" If Duval Corporation was to buy Marcus A. McClure
Company and an interest in Plagco, these could be supplied

with Haviland perlite and run at a profit while considered

=23 =
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only as a pilot operation to gradually break into the entire
perlite industry. In the meantime, a source of supply to the
East from New Mexico, Texas, Wyoming, Islands in the Gulf of
Mexico, Carribean Ocean, Iceland, Italy, or elsewhere, could
be developéd; The experience in operation and marketing
gained in California would then be utilized in distributing
Duval-Plago furnaces and supplying these and others across the

nation with Duval perlite.

within the next two or three years the pozzolan contract
for the Road Canyon Dam on the Colorado River should come up for
bid. This would be a profitable $5,000,000.00 contract and its
possibility should not be overloocked in the evaluation of the

Haviland project.

With the freight and mining advantages at Haviland, it
is likely that we can supply some of the smaller producers who

now mine their own material in Nevada and Central Arizona.

-l
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PRECISION

W AGGREGATE co. 4530 EAST PACIFIC‘ WAY, LOS ANGELES, CALIFORNIA 90022

AGGREGATE INTEGRITY TESTS

PHONE
AN 1-0264

MIX YIELD, % OF CONTROL % YIELD LOSS
AGGREGATE AFTER MIXING 5 MIN. TO
' AGGREGATE WT/CF 5 MIN. [ 15 MIN. | 30 MIN, 30 MIN,
CONTROL 67.90 103.0 100.0 100.0 3.0
p-2 27.24 88.5 83.2 78.5 11.3 ok
P-3 26.50 92.7 90.9 89.0 4,0 ook
| P-4 25.38 81.2 78.5 77 .0 5.2 *okn
_ P-5 24.00 92,2 88.1 86.0 6.7 *aw
; P-6 20.40 88.4 84.9 84,0 4.9
i P-7 19.85 92.4 89.0 85.4 8.0
i P-8 19.60 98.3 97.2 94,3 4,1 *
P-9 18090 102.0 94.8 92-6 902
P-lO 17180 920“’ 9105 88.6 4.0
p=11 17.64 90.5 86.5 . 84,4 6.8
P-12 17.44 84 .4 78.3 77.9 7.7
P-13 16.76 89.0 84.3 80.0 10.1
, P-14 14.00 86.4 81.0 77.8 9.9
P-15 11.50 4.3 69.6 58.6 211
P-l6 9000 78&5 70.5 5807 25.2
A 9.00 62.6 60.0 . 58.8 6.1 *k
B 8.20 69.8 65.5 63.8 8.5 %
C 7.50 " 72.3 64,8 63.8 11,7 o
D 7.20° 66.8 64.5 62.4 6.6 ok
E . 4.8 67.3 63.2 61.4 8.7 *%
1 - * USED IN ALL PRESENT STRUCTURAL CONCRETE MIX DESIGNS

: ’.Wi<** CONVENTIONAL EXPANDED PERLITE CONCRETE AGGREGATE
*** EXPERIMENTAL ORES FROM NON-PRODUCTION MINES
- ~NOTES: CONTROL AGGREGATE USED WAS EXPANDED SHALE SAND
LR TESTS USED 3 CUBIC FOOT OF AGGREGATE, 10 POUNDS OF CEMENT,

- AND 10 POUNDS OF WATER. MIXER USED WAS A PAN TYPE WITH NO
AGITATION OTHER THAN THE PAN ROTATION, AND DIVERTERS.




PRECISION

W AGGREGATE co 4530 EAST PACIFIC WAY, LOS ANGELES, CALIFORNIA 90022

STRUCTURAL CONCRETE SPECTFICATIONS

SPECIFICATION SACK CONTENT | AIR DRY WT.
APPLICATION REQUIREMENTS PER CU. YD. LBS. / CU.FT.
PRECAST YARDS | SMOOTH SURFACE 8 75

WEATHER RESISTANCE

2000 PSI K
FLOOR FILL PENETRATION RESISTANCE 6 55

; 1200 PSI

STRUCTURAL 2000 PSI 8 60
STRUCTURAL 2000 PSI 6 72
STRUCTURAL 3000 PSI 63 74
STRUCTURAL 3750 PSI 7 77

NOTE: -

MIX DESIGNS FOR ALL OF THE ABOVE HAVE BEEN DEVELOPED.

TESTS BY A CERTIFIED LABORATORY ON 6" x 12" CYLINDERS ;
OF THE 3750 PSI MIX SHOWED AN AVERAGE 28 DAY COMPRESSIVE
STRENGTH OF 4250 PSI. .
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‘ ' TO
City of Los Angeles S
Board of Building and Safety Commissioners
. SUBJECT: R.R.: : 22742 "

. No.: -
.i GENERAL APPROVAL - Modification BOARD FILE: 65,401.1
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RECEIPT: 61305/63

PETITIONER: - I | REAI
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Precislon Lightweight Aggregate Co.
4530 Pacific Way
Ios Angeles 90022

-

=
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DEPARTMENT RECOMMENDATION
Approval until March 1, 1967 of the following

1 Plagco-Lite lightweight concrete as a non-structural floor covering
for l-hour construction subject to the following:
a) The structural subfloor and 15# felt is installed as required
by Section 91.4306(e) of the Code.
b) The concrete shall have a minimum thickness of 1 5/8" and a
maximum thickness of 3",
c; Design calculations for supporting floor Jjoists will be required
d) The minimum density shall be 80 1lbs. per cubic foot.

2 Plagco-Perlite aggregate as a lightweight aggregate in Grade "A"
concrete with the following exceptilons:
a) Prestressed concrete
b) Reinforced concrete columns
¢) Bearing walls exceeding 2 stories in height

i sl
o b h-ff!‘:fieil’«st’u oy
Sl s 7S .h

vase g

. "9““,,

The Modulus of Elasticity shall be determined by test for each mix,
This value shall be used in the structural design.

FINDINGS '

Tests have been performed on the Plagco-Lite lightwelght concrete as t«
indentations, density and strength. The 28 day gtrength exceeds 2000
psl and the indentation is less than that obtained on A-C plywood. Tht
Plagco-Perlite aggregate has been tested and found to conform to the
requirements of ASTM 330.

The approval 18 modified to add the Plagco-Perlite lightwelght aggrega‘

J. C. MONNING
Superintendent of Building

. RECOMMENDED BY . 1
i‘ Report and recommendat’ons adopted by
| o BEEEER, JlEG 1 BOARD OF BUILDING AND SAFETY
' Engineering Research and i S - .
Develonment Bureau CwMMISSIONERS on - —cp o 1965
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MELVIN H. JONES
Mining Geologist
Box'T; “Momelto; Nevedasssso ~ July 19, 1974.

RECO&NAISSANCE GEOLOGICAL INVESTIGATION OF PERLITE DEPOSITS IN
MIDDLE AREA OF THE BLACK MOUNTAINS, MOHAVE COUNTY, ARIZONA.

In accerdance with imstructiems ef Mr. Heward S. Gable,
Bex 946, Kamsas City, Me., the undersigned, em the 17th eof July,
1974 was cemducted ever the "Pearl" miming claim area by Mr, anmd
" Mrs Clellam L, Daily ef Wimslew, Arizenma, Mr. Jack Day, agent
of Mr. Gable was alse present and assisted im the study ef the
perlite eutecreps. .With enly eme day spemt in the area, arnd with
intermittant raim sterms, enly a limited pertiem ef the perlite
eutereps, imeluding that em the minimg claims, was cevered, Only
the ebserved eutcreps are eutlimed em the attached map (Imel.#1),
and many eutcreps im the area ceuld be missed,

, As stated abeve, the majer part ef the area visited is
cevered by lede mining claims ewmed by Mr. Gable., These claims
will be surveyed im the mear future and re-alligmed. ' A map ef
the claims is net made part ef this repert fer this reasen.

GEOLOGY, The general area is cempesed ef Tertiary Rhyelites,
with seme eof the higher ridges and hills cevered with Quaternary
basaltic lava flews The valley area where the perlite eutcreps
are feund, is called "Detrital Valley", which is well named.

The perlite creps eut intermittemtly alemg the ridges amd sperat-
ically im the lewer regiems im the ferm of amecient flews, but
parallels rhyelite flews and im seme places there are alternatimg
bands ef perlite amd tuffs, as well as seme breccas with fragments
of perlite. Seme latites were alse ebserved. In places, the
perlite becemes of peerer quality ami grades inte rhyelite.

It is te be peimted eut that this is a rhyelite type eof
perlite, Seme of the eutcreps shew what appears te be the highest
grade ef perlite, and this is im celer frem grey, bluish grey te
white,!) A small ameumt ef black perlite wasm:feumd. This perlite
has the typical velcamic glass appearance with cemcentrie cracks.
At this peimt, it might be well te £e imte seme defimetiems used
im the perlite industry. "Perlitic" means resembling perlite,
cencentrically lamellar; applied te micrescepic structure im glassy
recks resemblimng that ef am emiem. "Pumiceous" refers te the feamy
structure of pumice. g ievitrified perlite is alse knewn amd this
is usually cemsidered/ fttable for perlite industrial use, Seme
of the eutereps im the area have this appearance.

In the perlite imdustry, it appears that amy reck that has
2 te 5% water, and will expamnd frem 4 te 20 times its erigimal
velume, sets it apart frem ether velcamic glasses, amd this is the
distinguishing feature,

One perlite expesure em the side ef a ridge had a thickmess
in excess eof 30 feet, Perhaps seme flews will have a muckh greater
thickness, but this camn emly be determimed by drillimg.

-1-



SONGLUSIONS: |

While hearsay evidemes indieates the perlite im the Blaeck
Mounteins is of geed cemmercial grade, and I see no reasen te
disagree with this viewpeimt, Dased em observed depesits and
perusal ¢f literature Raving a bearinmg em the subject. Hewever,
im cemsidering the varieus imdustrisl wses of perlite, with
differemt specificatiems, labderatery testimg sheuld be aceempl-
isked. - Usimg for these tests, the several ‘types ef perlitie
recks found im the area. The results sheuld shew the eut off
peints, whem miming is underfakes, This imfermatien will be mest
impertant whem temnage of reserves is estimated.

e :

Several grab samples ef the perlitie recks were taken and -
Mr. Day has this petregraphic material., This imcludes -veleanie
recks that appear te grade imte perlite, As the testing of pewlite
requires a lgocilltty laberatery, and the cests will be high, the
writer is met umdertaking this Sask as part ef this repert,

After laberatery testing has beem sceemplished, » drillimg
pregram sheuld be initiated te determine reserves of commereial
grade perlite. '

"It is the epiniem ef the undersigmed, that the perlite
claims im the area cevered by this 'repert, have at wvalue,
Efferts sheuld be cemtinued te survey and re-alligm preseat slaims,
and te develepe the preperty se it cam be put imte predustion,

MINIRG GBOLOGIST.

P.0. bex 406, ‘
Wiekemburg, Arizemsa,85358.

ce Te Mr. Jaek Day.
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MELVIN H. JONES

. My Crelies Bex 406
BOFF, = MoMelfo; Neada 998®  Wickemburg, Ariz.85358.

MEMORANDUM FOR THE RECORD.

SUBJECT: Perlite - Kimgmam, Arizema area,

April 15, 1974. At Kimgman, Arizema with Heward S. Gable,
Tegether with Acter Pattem¥ Pearl Craig, Vam Daily, Jack Day,
Al Hack*ind Gable, preceeded te the Havilamd Perlite claims
eut ef Yucca, Arizema accempanyied by Beris Ivakowsky*‘id
Johw W Raims (Califermia Pertland Cement Cempany). The
latter individuals were imterested im acquirimng, leasing er
purchasing perlite frem the preperty. The greup wemt ever the
claims, generally. The wiiter accempanied Jehn Rains (mining
engineer) im leeking ever fermatiems amnd samplimg. Samples
were takem frem : %1 Grab sample ever large area em Claim
Ne. 14 (West side); #2 Grab sample frem perlite expesure inm
gulch en Claim Ne. 77; Grab sample frem pit enm claim Ne.80."

April 16, 1974, Part ef abeve greup (Pattem,Craig,Daily,
Day, Hack, Gable and writer made trip te upper area of the Black
meUntaim - 20 miles NW of Kimgman em Hwy Ne.93 and them 3 miles
BE. en dirt resd, te anether perlite depesit. DPerlite extends
acress read im places and gees te hill. Mr. Gable made decisiem
te Have Mrs. Craig (and crew) te stake eut a mimimum ef 6 lede
mining claims im the viecimity. At a phtl pit nmear read, the
material is the typical perlitic (emiem skim) perlite, ether
expesures grade imte pumaceeus er tufaceeus perlite.

April 18, 1974. MELVIN H JONES

* Marketing expert (Ffrem New Jersey)
*%* Ore precessimg expert(frem Demver, Cele.)
*#*% Part ef Managememt, Califermia Pertlamd Cement Ceo.




Bex 406
Wickenburg, Arizena, 85358
12 April 1974

MEMORANDUM FOR THE RECORD

Subject: Visit te the Haviland Perlite claims, Yuceca, Ariz.
¢

The writer spemt April 10-11, April 1974 en the Havilanmd
Perlite claims lecated SW ef Yucca, Arizema., Mrs,., Pearl Craig,
Kimgman, Arizema, whe has been deimg mest ef the claim lecatien '
werk, was alse present. Time was spent geimg ever the claims
(90 lede claims), examimning pesting ef lecatien metices, reads,
and perlite expesures. The preperty is kmewn te have pumaceeus
perlite and perlitie perlite (estimated te be 55 amd 13 millien
tens, respectively). These claims were initially takem eut
by Duval (cepper) abeut 10 years age usder the claim mames eof
Saguara, Chape, Vulcam, Sliver, Dec.?1,DMC, Peta, Sherty, anmd
subsequently abamdened (the preperty was drilled in 1964, hewever)
Censiderable time was spemt by Nrs. Craig, and the writer
lecating tne eld drill heles (a tetal of 15). These will be
mapped,

Om April 11, Wr. Dem Redriguesz, General Mamager eof the
i.etler Bres. Drilling Cerperatien, accempanyied us in geinmg
ever the mimimg claims, Mr, Redriguez will submitt am estimate
of the cest te re-drill the preperty te cever lecatien werk
requirements, Metler Bres. imitially drilled the preperty im
1964 fer Duval. He said the drillimg at the time teek 55 days.
Mr. Redriguez had seme eof the earlier drilling data with him
and gave us the depths ef everburden em the drill sites (lemgth
of casing used), See imclesure.

Upen arrivimg at Kimgmanm en April 10th, I made a fast
trip te the Duval plant(Nerthwest eof Kingmans. There I met and
talked with Remald F. Teissere, Duval geelegist. I asked him
the questiem, Why did Duval abemdem the Yucca perlite claims ?
His answer was,that"there is nething wreng with the perlite ere,
but the ecememic situtiem years age, weuld net permit the miming
and shippiag ef perlite at prefit, them., Perhaps there is mere
demand fer perlite, mew".

O

H Jenes
geelegist
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