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Figure 1. Index map of the Haviland Perlite Deposit, Mohave County, Arizona 
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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 pumice9us perlite and an additional thirteen million tons 

of perlitic perlito. 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, _~ 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 tests 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 mineable types of perlite on 

the property and preliminary tests run both in vertical direct­

fired and in horizontal indirect fired furnaces indicate that 

~xpanded products equal or better to any on the market can be 

produced by mining types best suited for the several uses of 

expanded perlite. These range from three pounds -per cubic foot 

for cryogenics to twenty pounds per cubic foot for concrete 

aggregates. 
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The latest investigation of the perlite industry in 

Southern California and in the United States 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, at this time there is an opportunity to obtain a con­

ventional established plant, and a new type of furnace op~r.ation 

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 thousand 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 perlite from a more strategic 

source. The "pilot" operation should continue to grow and show 

a substantial overall prof.it 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 

lliTRODUCTION 

The Haviland perlite prospects carne 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 block 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., 

R. 18 W. 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 perlite. ,The quality of some of these was suitable but 

the mineral tonnages were inadequate where they had been pros­

pected. Samples of the pumiceous block-flow material were 

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

a muffle furnace by LaMar Evans. He reported it to be of 

commercial quality. 
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Further examination of the area revealed better material 

on open Federal Land in section 20, T. l6~ N., 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 Laborator ies at the Colorado School of M . .tnes 0 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 

~" contoured geological map has been made for Section 2 0, and the 
.' . . . 

! .~!;.,.~ . 
·~. major part of the remaining claims have been mapped similarly 

"':l'l:,:- . .. . ' 

;,;fi;~n aerial photographs enlarged to approximately 200 feet to 

• J ~~r' :" 

_ .... ~~. ~.~.~~o.';.. ~e. inch. 
;,.;.~:.; .. " 

c~' ,1f:i '" LOCATION AND ACCESSIBILITY . 

li·:,·.·· 
·t;::." 

. ;it;; 

The property is located in northern Mohave County, 

. { .... : Ar izona . 
~ fi" 

Claims "are held in Section 20, T. 16~ N., R. 18 W. , 
~~ . 
:' and in Sections 26, 28, and 34, T. ~7 N., R. 18 w. Those in 

Section 20 are thirty-six miles Southwest of .Kingman on U. S. 
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Highway 66 and twenty miles west of the Colorado River" the 

Arizona-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 Section 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 26, 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~heel 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 Wash 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 150 feet. The 

siding at Haviland, for example, is only fifty feet lower than 

the proposed pit site on the vulcan claims six-tenths mile to 

. the east. 

The area 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 

-5-



slightly lower extreme winter temperatures. Average annual • precipitation 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 bush (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 (Cereus giganteus) have been observed. The latter • are found only in one secluded canyon in Section 34. Hence 

the cla~s 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, 

mining and milling are not handicapped by these factors. Costs 

would compare closely to those at the Esperanza Mine, with the 

exception of drilling, which is less. 

The 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, 
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• for brief 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. 

T~e "Map of Duval Corporation perlite Claims" shows that 

a large arroyo runs south of the proposed pumiceous perlite mine 

site. This could easily be diverted into another 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 probably 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 of the open ground in the area in 1955 but he stated that 

be dropped all of it several years ago when Great1akes Carbon 

Compa~y ~xp:t"essed no interest in it. All location and test pits 

had previously explored only the "onion-skin" perlite. No one 

had apparently tested any of the pumice block-flow perlites. 

The former work was done either on very small blocks of suit-

• able material 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-

, ~ in~g in the perlite .deposits. It \<,."il,1 l~c~ssu::ted only 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. 

In the vicinity of Haviland 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~ in any horizontal dimension. Verti­

cal displacement between adjacent blocks may be more than 300 

(.?) 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. 

Nowhere 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 assume 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 the 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 30' - 100' 

Spherilitic perlite 10' - 30' 

perlite 30' - 80' 

Block-flow pumice 100' - 200' 

Fortunately, for mining purposes, the fault boundaries 

of the blocks are generally steeply dipping. The flatest 

measured was, forty-five degrees, the majority of faults dip 

sixty degrees or steeper. The Uflows" are quite ,flat, dipping 

on an average of about twenty degrees. One of the steepest 

dipping series of pumice block-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 

-9-
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this area and the thickness of the beds they can be mined eas1~y 

to depth, maintaining a negligible stripping ratio. 

Due to the unusual nature of perlite marketing which 

ties in with the geology and mining, it is necessary at this 

point to diverge from the usual format of a report and interject 

an explanatory note about perlite "ores". 

perlite marketing either raw or expanded 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 fill the requirements for all needs of the 

market. As an example, Marxus A. McClure, and others in the Los 

Angeles ar~a, buy raw perlite from both Combined Metals Company 

and American perlite Co. One company supplies a perlitic glass, 

, the other a pumiceous aggregate. The following pie-graph, taken 

from a brochure of the perlite Institute, shows the uses for 

perlite in 1962: 

.... . ~ ..;r' . 
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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 furnaces to produce a fine 

aggregate weighing 7~ to 10 pounds per cubic foot. A white color 

is desirable, 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. The product weighs from six to twelve pounds per cubic 

foot and is used in making twenty-seven to thirty-six pound per 

cubic-foot concretes having compressive strengths with required 

. min~ums ranging from 160 p.s.i. to 400 p.s.i. 

A new furnace has been developed by Precision Lightweight 

Aggregate Company of LoS Angeles, California, that can produce 

perlite ~oncrete aggregates weighing from twelve to twenty-five 
.' ,. 

pounds 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 

3 
perlite as sand sizes and expanded shale as gravel, 77 lb/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 years. The expansion of perlite by the above method 

opens an entirely new field of applications such as structtlral 

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 aggregatejdelivered 

a paper on his furnace and its capabilities at the 1965 Perlite 

Institute meeting. (Descriptive sheets on the furnace, aggre-

gates, and concretes are included in the appendix of this 

report.) The announcement of this innovation created a great 

deal of interest among the perlite producers. 

We were familiar with Adkins operation several months 

before the meeting and had approached him on the subject of 

joining him in this field. Presently we are in good position 

to obtain a portion of his company and become a leader in this 

new market. 

It should also be noted that the use of light weight 

concrete products in the eastern states isgrowing ·appreciably. 

-12-
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This market can ~e penetrated deeply with _~fteen to twenty-
1 1 

pound perlite, not from Haviland, of course, but ·from material / 

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 not1ested. 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. In 

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 who should logically push the 

product prefer to sell their "Diralite" . 

The aggregate used for making filter aid should be a 

low temperature, high expansion type of perlite; the raw material 

is ground to minus 30 mesh, plus 100 mesh. The blue-gray glass 

from the pota 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 

quantities 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 fill 

the requirements in this field. Loose fill insulation for 

building requires a s~ilar raw material in coarser sizes. 

perlite has long been recognized for its outstanding sound-

insu·lation qualities. With the increasing use and number of • ultrasonic planes, sound insulation is becoming more important. 

The need for better insulated homes and industrial buildings 

is resulting 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 

paramount, California. This company mines its own perlite near 

Agua Caliente, Nevada. From Haviland we can supply it more 

cheaply "than it can be mined and shipped from Nevada. PUmiceous 

or Pota will meet the requirements for this product. Ashcraft 

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

. -14-
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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 

Prel~inary crushing and screening tests run by George 

Rosev;~ar-p: on, .the block-flow pumiceous perlit:~ '::J..0:iii o;:;~~ciun 20 

showed that approx~ately 2QYo 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 ash-fall beds in the pioche district. The potential 

market has not ' ~een inyestigat~d. However, the proposed Road 

canyon Dam on the Colorado ,River will require probably about 
- .. . ..;. ", ..... . ... -

":r. ., 

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 lbs. of 

-15-
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pozzolan to every ton of Portland cement used. A grinding plant 

at Haviland could capture both the Southern California market 

and the Road Canyon Darn contract. The latter would yield a very 

handsome profit inasmuch as the mill feed would cost nothing and 

Duval already has an experienced "pozzolan engineer" in the 

person of Tae Chang, already in its employ. 

The zoning of the Haviland volcanics followed by the 

faulting and errosion to expose the various zones has resulted 

in a unique and versatile area wherein "custom" quality perlites 

can be mined to satisfy the entire market 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 designed 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, may be ideal for some uses but may 

be a compromise 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 diamond-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 geologie information of economic value. Due to the arrange-

ment of the claims and the necessity of minimizing road costs, 

it was not always possible to spot the holes advantageously. 

Only one section of the four that include Duval's mining cla~s 

has been mapped topographically. Most of the remaining claims 

have been mapped geologically 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 Mtons/bloc Block No. Sg.In. tons/sg.in. aVe thickness Pumiceous Perlitic 

I-V (Vulcan) 0.41 13,888 55 314 (1) 2-V 2.56 II 158 5,640 (2) 3-V 3.27 II 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 1.14 15;625 30 534 11-P 1.41 13,888 70 1,370 
12-P 0.56 It 50 389 

5-1 (Saguaro) 3.00 13,888 150 6,250 S-2 1.60 .n 50 1,100 S-3 0:10 15,625 50 73 S-4 1.83 . It 100 2,860 (6) S-5 0.15 . 13~888 50 106 8-6 0:16 15,625 50 125 S-7 0.07 13;888 50 48 5-8 1.95 15,625 100 3,250 5-9 ' 0.48 13,888 50 333 S-10 0.18 .n 50 125 S-11 0.20 13;888 50 139 S-12 1.00 15,625 40 625 625 8-13 1.64 . " 2,280 2,280 (7) S-14 0.048 13,888 12 

-
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Estime;. .Jd M tons~1oc . 

Block NO • Sg.In. tonsLsg.in. aVe thickness PUmiceous Perlitic 

1-D (DMC) 1.13 13,888 70 1,090 
2-D 1.55 .. 70 1,507 
3-D 0.17 It 50 107 
4-D 0.40 .. 50 277 
5-D 2.31 ft 100 3,210 (8) 

6-D 1.26 .. 50 872 
7-D 0.55 II 50 382 
8-D 6.40. .. 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 17400 F. temperature, feed 'rate about 200 cubic 
feet per hour. Produced a gooq. "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 16400 F. 
temperature . (same as American perlite used by M. A. McClure 
co.) Feed rate was not ~scertained because of excess fines. 
Produced a "soft" aggregate similar to American Perlite. 
The product·weighted 7~ to 8 pounds per cubic foot. 

~o 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 s~ilar to number (1) above, but there was 
slightly more decrepitation;' also the aggregate was some­
what softer than #1. The sample contained same 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 per1itic material which was crushed to - 4 mesh, 
+ 40 mesh at the U. of A. and tested in Plagco furnace as 
sample-:Number V-9-P. This produced a pale cream colored, 
strong, fine aggregate that had a bulk weight of 20 pounds 
per cubic foot. Furnace temperature was 18750 F.* This 
type perlite would produce an excellent aggregate for light­
weight concrete products such as bui~ding-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 20000 F.* the product 
weighed 15 pounds per cubic foot with noticeable decrepita­
tion" during furnacing • . 'At 17500 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 thePlagco 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 19000 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 ~oncrete • 

. " 
Footnote: *Temperatures in the P1agco" furnace taken in fire 

chamber betweeriinner and outer shells. Temperatures 
in expansion tube are somewhat less • 
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(7) S±milar to above but contained a small amount of lithic 
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 'Aqua 
perlite. In 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 

Uit would be difficult for a new crude perlite producer to 

effectively market more than 50,.000 tons annually. tt 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-
~< ... '. 
;Ai', :., _ . 

'~~::::y . 
. : fI -!'. 

~ .', .! ~ '.~ : 

~ . ..... • ; . 
. ~~t·.-: .. 
. J. . ~ .\ 

~ ! 'I . • .' 
• ...;..' ~ . t..". . 

" .. 

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 
:~i·. ~ : : . 
~f':' order of only 15, 000 tons annually. 

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

by Mr. o. D. Sisson, produces about 4,000 tons of expanded 

perlite a year, approx~ately 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 
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aid, cryogenic tank insulation, and horticultural 

• tioner. 

(4) Plago (precision Lightweight Aggregate Company), 

owned and managed by Mr. John Atkins of Los Angeles, has de-

veloped an expanding 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 IIPlago-type" hard perlite 

should within a short t~e double 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 inadequate capital and 

initiative for sales promotion, research and develop-

mente 

(b) The very large company with diversified products, 

some of which conflict with perlite. Although they 

are perlite producers, they are interested mainly in 

• their own captive markets. The wailboard producers 

use a max~um of gypsum and a minimum of perlite but 



' - :, 

- -. -~ . .-

! ... [ ~~ '- -
; ~; 

t . 

• 1 I 

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) Th~ value of sales promotion as well as research 

and development is best illustrated by the latest Mineral 

Yearbook figures (1963) which show the value of expanded 

vermiculite and of expanded perlite sold in the United States 

to be nearly equal for that year: $14,000,000.00. perlite, 

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 itsei"f is too small to be considered by a company 

such as Duval Co~oration. certainly the overall national 

market is large enough to be of interest as a diversified 

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 
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only as a pilot operation to gradually break into the entire 

perlite industry. In the meant~e, 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 developed. 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 overlooked 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. 
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PRECISION 
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~ AGGREGATE CO. 4S30 EAST PACifiC WAY, LOS ANGELES, CALIFORNIA 90022 .". ~U .... " a.... ';A ...... . 

AGGREGATE INTEGRITY TESTS 

MIX YIELD. % OF CONTROL 
AGGRmATE AFTER rtIXING 

AGGltEGATE wT/CF 5 HIN. 15 NI1~. 30 MIN. 

C01~TROL 67.90 103.0 100.0 100.0 
P-2 27.24 88.5 83.2 78.5 
P-3 26.50 92.7 90.9 89.0 
P-4 25.38 81.2 78.5 77.0 
P-5 24.00 92.2 88.1 86.0 
p-6 20.40 88.4 84.9 84.0 
P-7 19.85 92.4 89.0 85.4 
P-8 19.60 98.3 97.2 94.3 
P-9 18.90 102.0 94.8 92.6 
P-10 17.80 92.4 91., 88.6 
P-11 11.64 90.5 86.5 84.4 
P-12 17.44 84.4 78.3 77.9 
P-1J 16.76 89.0 84.3 80.0 
P-14 14.00 86.4 81.0 77.8 
P-1S 11 • .50 74.3 69.6 58.6 
F'-16 9.00 78.5 70.5 58.7 

A 9.00 62.6 ! 60.0 • 58.8 
B 8.20 69.8 65.5 6).8 
C 7.50 72.3 64.8 6).8 
D 7.20 ' 66.8 64.5 62.4 
E 4.88 67.) 6).2 61.4 

~ 

• USED n~ ALL PRES&~T STRUCTURAL CONCRETE MIX DESIGNS 

,.. CONVENTIONAL EXP ANDED P~LITE CONCRETE AGGREGATE 

••• EXPERIMENTAL ORES FROl1 NON-PRODUCTION NINES 

.. NOTES: CONTROL AGGREGATE USED WAS EXPANDED S HALE SAND 

'" YIELD LOSS 
.5 MIN. TO 

.30 MIN. 

3.0 
11.3 
4.0 
5.2 
6.7 
4.9 
8.0 
4.1 
9.2 
4.0 
6.8 
7.7 

10.1 
9.9 

21.1 
25.2 
6.1 
8.5 

ll.7 
6.6 
8.7 

. .: .. : : 
". : 
. : ~, '. : 

' . . 

ALL TESTS USED t 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. 

PHONE 
AN 1·02&4 

*** * •• 
••• 
••• 

• 

•• 
•• 
*. 
•• 
•• 
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PRECISION 
~ AGGREGATE CO. 4530 EAST PACIFIC WAY, LOS ANGELES, CALIFORNIA 90022 

STRUCTURAL CONCRETE SPECIFICATIONS 

~T • . 'UR~~ 
~ . A;; 

~~ • cf 
~ ~ 

.. •• ~(j ~ ... 

..... ';A ..... n. 

PHONE 
AN 1·0264 

SPECIFICATION SACK CONTENT AIR DRY VIT. 

." 

APPLICATION REQUIREMENTS PER CU. YD. LES. / CU .FT. 

PRECAST YARDS SMOOTH SURF ACE 8 
WEATHER RESISTANCE 
2000 PSI 

FLOOR FILL PENETRATION RESISTANCE 6 
1200 PSI 

STRUCTURAL 2000 PSI 8 

STRUCTURAL 2000 PSI 6 

STRUCTURAL 3000 PSI 6i 
STRUCTURAL 3750 PSI 7 

NOTE: · MIX DESIGNS FOR ALL OF THE ABOVE HAVE BEEN DEVELOPED • 

TESTS BY A CERTIFIED LABORATORY ON 6" x 12" CYLINDERS 
OF THE 'J7SO PSI MIX SHOWED AN AVERAGE 28 DAY COMPRESSIVE 
STRENGTH OF 4250 PSI. 

75 

. 
55 

60 

72 

74 

77 
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REPORT 
TO 

City of Los Angeles 
Board of Building and Safety Commisslonen 

... ~- " 

.. -~~ 
r • • _ -

SUBJECT: R.R.: 
~

-----

'1 " '::~'. . .. . .•.... 

22742 .- ::2 
No.: 

GENERAL APPROVAL - Modification BOARD FILE: 
RECEIPT: 

, .~ 

65.401.1 
61305/63 

PETITIONER: REAl 

r 

L 

J 
Precision Lightweight Aggregate Co. 
4530 Pacific· Way 
Los Angeles 90022 

..J 

DEPARTMENT RECOMMENDATION 

Approval until March 11 1967 of the following 

1 Plagco-Lite lightweight concrete as a non-structural floor covering 
for I-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 jOists will be required 
d) The minimum density shall be 80 lbs. per cubic foot. 

2 Plagco-Perlite aggrega,te as a lightweight aggregate in Gl"'ade "A II 
concrete with the following exceptions: 
a~ Prestressed concrete 
b Reinforced concrete columns 
c Bearing l'lalls exceeding 2 storie s in height 

The Modu1u·s of Elasticity shall be d,eterrnined by test for each mix. 
This yalue shall be used in the structural design. 

FINDINGS 

Tests have been performed on the Plagco-Lite lightweight concrete ae t( 
indentations l density and strength. The 28 day strength exceeds 2000 
psi and the indentation is less than that obtained on A-C plywood. Tht 
Pla3co-Perlite aggregate has been tested and found to conform to the 
re~uirements of ASTM 330. 

t 

The approval is modified to add the Plagco-Perlite lightweight aggrega 1 

J. C. MONNING 
Superintendent of Building 

RECOMMENDED BY 

llALTER A. BRUGGER.. Chief 
Engineering Research and 
Develooment Bureau 

R.eport and recommendafons adopted 1:,) 

af~~' BOARD OF BUILDING AND SAFET) 

~~JMMISSIONERS Qn . rIB g 1Yf-j5 
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PRECISION 
~ AGGREG~TE CO. 4530 EAST PACIFIC WAY, LOS ANGELES, CAUFORNIA 90022 

TYPICAL ADEN CONVERTER INSTALLATION 

Storage and 
teed hopper 

1 

.... ----11 '0"-------

,'2E 

Finished 
Product 
storage 
lbpper 

~.RUCTUR~ 
~~ -cf 
~ct 

.... ~(j ~ .. ..... ~ ..... 
PHONE 

AN 1·0264 

Rotary 
Volumetric 
Metering 
Valve 
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MELVIN ,H. JONES 

Mi";,, g G.olo g;sl 

Bmn';!VlmrteUn;1'f~"'89~ . " 

Jllly 19, 1974. 

RECONNAISSANCE GEOLOGICAL IHVESTlaTIOB OF PERLITE D~OSITS III 
MIDDLE AREA Ol'THE HUe!: KOUNTAIlIS, IIGB1.VE COUHY, ARIZOBJ.. 

I. acc.rda.ce wit. i •• truc~i ••• • f Mr. H.ward S. Gable, 
B.x 946, Ka •• as City, M •• , ta. u.~.rsig.ed, •• ta. 17tk .r July, 
1974 was ce.dueted .ver "the "P·earl" ai.i., olaia a,rea by ' Mr. a.d 
Mrs Clel1a. L. Daily .f Wi •• l.", .1riz •• a. 1Ir. Jaek'Day~ age." 
.f Mr. Gable was'als. pr88e.~ a.d assisted i. tke study .r t~. 
perlite .utcr.pa •. Wit ••• ly. ••• day .p •• t i. t •• area, a.d wita 
i.ter.itta.t rai. at.ra., •• 11 a lial-ted p.rti ••• ! tlle perlite 
.uter.ps, i.eludi.g taat •• t •• ai.i.e clai •• , was c.vered. 0.17 
the .bserved .utcr.ps are .utli.ed •• t.e attached .ap (I.o1.N1), 
a.d ma.,. e.tcr.pa i. t.e area ceuld be .i~sed. 

Aa atated ab.v., t.e .ajer part .f the area rtsit.d is 
c.vered by l.de mi.i.g elai ••• WlIe~ by Mr. Gable. nelle clai •• 
will be surveyed i. the .ear future a.d r.-alli, •• ~. ·A Nap.f 
the clai.~ is •• t !lade part .r tkis rep.r~ r.r· this r.a •••• 

GEOLOGY. Tae , •• eral area is c •• p.se' .f Tertiary RAy.lites, 
wita 's •••• r the higher rid~8. a.d. hills e.vered wita Quater.ary 
basal tie lava fl.wi TA~ valley are. where the perlite .utcrep. 
are f.u.d, ie ealled "Detrital Valley", whick is well .a.ed. 
The perlite cr.pe .ut i_ter.itt.Itly al •• g the ridgee a.d sp.rat­
ically i. tll. l.wer regi •• s i. the r.ra .f a.ci •• t , fl.ws, but 
parallels ray.lite flews a.d i •••• e places there are alter.atl_& 
b •.• de .r perlite a.d tuffl, as well a~- e.lIe breccas wi tll frap •• t • 
• r perlite. S.me latit •• wert als •• bserved. I. places, t1te 
perlite bee •• es .r p •• rer quality a.1. grad.si.t. rAy.lite. 

It ie t. be p.i.ted .ut that this is a rAy.lite type .! 
perlite. Selle.r the .uter~pe en •• what appears te ' be th aigll •• t 
grade .f perlita, •• d tnis is i. c.l.r fr •• grey, ' bluish grey t. 
wh.ite: A •• all a..eu.t .! black perlite wa.~:; f.u.d. This perlite 
hal the typical v.lea.ie glass appeara.ce wita e •• ee.tric crackl. 
A~ thie p.i.t, it Nigkt be well t. «. i.t. sea. dafi.eti •• s u.ed 
i .. ta. perlite i.dultr1. "Perlitic H ' Ilea •• r.s.lIbli.g perlite, 
c •• ce.trieally la •• llar; applied t. aier •• e.pie structure i. gla8.Y 
r.eks rese.bIi_, that .r ..... i ••• "PWlic •• ua u ref.r. t~ tIte re~ 
structure .r puaice. • Qevitrified perlite is al •• k •• w. a.d taia 
ie usually e •• eidered / lattable rer perlite i.duetrial u e. S ••• 
• r tae .uter.ps i. t.e area haTe this appeara.ce. 

I. the perlite i.dustry, it appears that .-1 ~.ck tftat Aaa 
2 t. ~% water, a.d will expa.d !r •• 4 t. 20 tim.~ its .rigi.al 
v . lUlle, seta it apart frea .ther .... lca.ie gla8.es~ a.d t}til8 ia ta. 
disti.guis.i.g fe a ture. 

O.a perlite exp.sure •• th. side .f a ridge had a thick •••• 
i. exce ••• f 30 reet. Perhape s.lIe flews will have a Muck greater 
thiek •• ss, b.ut this ca ••• ly be deterlli.ed by drilli_,. 
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OOK'HIlPI: 
wa1-1. lLeana, .Ti ...... '1-.4*" •• t •• p.r11~ 1. t. -- lQ.a* 

•• 1I.ta1 •• . 1 • • t C •• , · o .... ~.l&1 ... 4., a •• I ••• ' •• ,~ •• te \ 
eli.acr •• w1ta ta1. T1~wp.1JIt. b ...... eHe,," • . '.p •• 1.~ u« 
per •• &1 .t 11 t.rat"'" .... 1.f a be, , •• i .... tke .... ~.n. · .". ••• 
1 ••••• id.r1q "1l. Yari ... . .... b1,.1 .... • t · p.lfll"e, . w1tll 
d1t.t.r •• t. .pe.itl.ati ••• , . 16'bera.\.'r, ...... 1 ...... 1et .. a."lIpl- ,~ 
1 ••••• ·Vai .. r-.... t~ ••• t •• t.,. tile .~al !t1p ••• tp_11t'1. 
r.eb t.ua4 1. t .. ~... !Jl, re ... 1t. •••• 1114 •••• t1lae, ••• N ' ' . 'p.i." •• · •••• ai.t ... 1. u~. at. ·1I11 •• at,1 •• 1f1U h' .... 
i.p.r.... • .... UQq_ .t 1'...... i. ..ti_ .•.. • • 

S.v.ral crab .... pl •• • t t ... ,es-11"'" ... k.... ,. 
h. Da1' aaa "~1. petre"aplllo .. "_1a1. !ll. 1 •• 1" •• . ·1·.u~. 
re k. tllat appeu t. , ... i.i. p.Ute. A., t ...... U .. .t' p' 
r.qu1na · a .p •• taU", labera .• ~, ... , ")t. ..... w111 ' . ' . :.- -,. 
wri tC'· 1, .. t llac1.naki-c tu. ... ak. a. part .t tal. ipe' ': .. ': . 

J.tt.:r lab.rater.r t •• t1 •• a.a b . ....... p11..... a ui111 .," 
pre,raa •• ewl4 be i.itt.t.4t. d. ~1 •• r ••• rw ••• t· ..... ~.1a 
grad. '-pu-ll . • 

, It 1. t.e .pt.! •• • t tae u •• ~ 1,. •• , tk.~ tk« J.~ll'. 
81a1 •• 1. tlae. area •• .-.·ed 1>7 tk1. ·repent ..... ~at .. ~ ••• 
Effe:rt •••• -.1. " c,.t1a\lM t •• un., ... n~ll.ib. pre... .aa1aa. 
a.d 'h a.T_l.p. t •• pr.perll •• It ....... p." i.'. p~ '1 •• >. 

MIBIIG GIOLOGISI. 
P.O. bex 406, 
Wlek •• burC. Ari •••• ,85358. 

eQ f_ Mr. Jae »&1. 
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Rex 406 

MELVIN H. JONES 

MJ.Mg G.ologUl 

tl6rF,=lRiililIir,~ Wick~.burg, Ariz.85358. 

MEMORANDUM FOR THE RECORD. 

SUBJECT: Perlite - Ki.glla_. Arize.a area. 

April 15, 1974. , At Ki.gma., Arize •• witA Heward S. Gable. 
Tegether wi t.,. Aeter Patte., Pearl Crais', Va. Daily, Jack Day. 
Al Hack*l.d Gable, preeeeded te the ' Hav1la.d Perlite .;lai •• 
eut ef Yucca, Arize.a acce.paIyied by Ber1s Ivakewsky*tld 
JeR. W RaiI. (CaliferIia P.rtlaId Ceme.t CellpaIY). Tae 
latt.r i.dividuals were iIterested i. acquiriIg, leasi.g er 
purchaei_g perlite fr •• the prep.rtf. Tke greup W.I~ ever the 
01a1.s, ge.erally. The wtiter aeee.p •• ied J.a. Rai.s (_i.i-e 
e.giIeer) i. 1.eki.~ ever fermatie •• a.d sa.pli.g. Sa.ples 
were ta.ke. fre.: III Grab ~aJ1lpl. ever large .rea e. Clai. 
N~. 14 (West eide); #2 Grab sample frem perlite expesure i. 
gulch e. Clai. Ne. 77; Grab sample f~e. pit •• clai.' Ne.80.' 

April 16, 1974. Part ef .bev. greup (Patte.,Cr.ig,Daily. 
Day, Hack, Gable .ltd wri ter ... de trip te upper ar.ea er the Black 
.ed.tai. - 20 miles NW ef Ki.,_a. e. Hwy Ne.93 a.d t ••• 3 .i1 •• 
E. e. dirt read, t. a •• t"er peX'li te depesi t. , P.rli te ext •••• 
acre.8 read i. place ••• d gees t. hill. Mr. Gable .a •• decimi •• 
te liave Mrs. Crail (a.d crew) te ' .take eut a mi.i.au. ef 6 l.d • 
• i.i.g claise i. the vici.lty. At a ,itl pit .ea~ read, ~k. 
material is the typical perliti~ ( •• i •• Iki.) perlite, ether 
expe.ures grade i.te pumace.u. er tufaceeul perlite. 

April 18, 1974. MELVIN H JONES 
* Marketi_g expert (fre New Jersey) 
** Ore prece •• i.g expert(fre. De.ver, eel •. ) 
*** Part er Ma.ageme.t, Califer.ia Pertla.d Ceme.t Ce. 

, 

,. 
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MEMOHitNDUM FOR THE RECOR~ 

Bex 406, 
Wicke_burg, Ariz •• a, 85358 
12 April 1974 

Subject: Vi~it t. the Haviland P~r1ite claims, Yucca, Ariz. 

The writer ~pewt April 10-11, April 1974 .n the Havilawd 
Perlite claime leeated SW .f Yucca, Ariz •• a. Mrs. Pearl Craig, 
Kiwgma., Ariz.wa., whe ha~, beew d.i_g me~t .f the claill l.eati.w 
werk, wae al~. pre~e.t. Time was ~p~.t g.i_g .ver the clai.s 
(90 l.oe elaiNe), examiwi_g p.eti_g .f l.cati •• w.tic.e, r.ade, 
•• d perlite ~xp.8ure8. The pr.perty is k •• ww t. have pumace.ua 
perlite a.d perlitie perlite (e~ti~ated t. be 55 awd 13 milli •• 
te.e, reepectively). These claims were i.itially take •• ut 
by Duval (c .pper ) ab.ut 10 year8 age u.der the claiM .aMes .f 
Sa~uar~, Chap., Vulca., Sliver, Dec.21,DMC, P.ta, Sh.rty, •• d 
But~eque.tly abaad •• ed (th e pr.p~rty wa~ drilled iw 1964, h.wever) 
C •• gioerabl~ ti~e was ~pe.t by Mr~. Craig, awd the writer 
lecati_g the .ld drill heles ( a t.tal .f 15). T~e8e will be 
mappta.d. 

o. April 11, Mr. n •• R . dri ~uez, GeAeral Ma.ager er the 
1\: ~ tIe r B r. s. Dr i 11 i ... gee rp • rat i . • l\l , ace. m pan y i ~ d u 5 i. g. i • g 
.ver the mi.iBg cl a im5. Mr. Redriguez will subrnitt a. e~timate 
.f the c,st t. re-drill the preperty t. c.ver I.cati •• w.rk 
requireme.ts. Metler Br.~. i.itially drilled tke preperty i. 
1964 fer Duval. He ~aid the drilli_g at the tiMe t •• k 55 days. 
~ir. H.edriguez ha.d eerJIe .f the earlier drilli.g da.ta wi tll l'l1. 
and gave u~ the depth~ .f overburde ••• the drill' 8i tee (l e.gtll 
.f ca~i.g ueed). See i_cl.eure. 

Up •• arrivi_g at KiwgmaI •• April lOth I ~ade a fa~t 
trip t. the Duval plaAt(N.rtAweet .f Ki.gma.~. There I met a.d 
talked with R •• ald F. Tei~eere, Duval ge.logist. I a~ked hi. 
the questi •• , Why did Duva.l at..d •• the Yucca perlite elaime ? 
His aS8wer waB,that"there i5 •• thi.g wr •• g with the perlite ere, 
but the ec •• emic situti •• yea~s ag., weuld •• t permit the .i.i.g 
a.d ~hippi.g .f perlite at pr.fit, the.. Pernap~ there is .ere 
de maltd f.r perl it e, Junv". 
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