
The following file is part of the Doug K. Martin Mining Collection 

ACCESS STATEMENT 

These digitized collections are accessible for purposes of education and research. We 

have indicated what we know about copyright and rights of privacy, publicity, or 

trademark. Due to the nature of archival collections, we are not always able to identify 

this information. We are eager to hear from any rights owners, so that we may obtain 

accurate information. Upon request, we will remove material from public view while we 

address a rights issue. 

CONSTRAINTS STATEMENT 

The Arizona Geological Survey does not claim to control all rights for all materials in its 

collection. These rights include, but are not limited to: copyright, privacy rights, and 

cultural protection rights. The User hereby assumes all responsibility for obtaining any 

rights to use the material in excess of “fair use.” 

The Survey makes no intellectual property claims to the products created by individual 

authors in the manuscript collections, except when the author deeded those rights to the 

Survey or when those authors were employed by the State of Arizona and created 

intellectual products as a function of their official duties. The Survey does maintain 

property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 

information, or opinions that may be contained in the files. The Survey collects, catalogs, 

and archives data on mineral properties regardless of its views of the veracity or 

accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
416 W. Congress St., Suite 100 

Tucson, Arizona 85701 
602-771-1601 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 

http://maps.google.com/maps/place?q=Arizona+Geological+Survey&cid=17499330617712548165


Arizona Testing Laboratories 

817 West Madison Phoenix, Arizona 85007 . Telephone 254·6181 

For D. K. Martin & Associates 
4728 North 21st Avenue 
Phoenix, Arizona 85015 

Date 

ASSAY CERTIFICATE 

O Z . PER TO N 
LAB NO. IDENT IFI C ATI ON 

GOLD SI LV ER 

~ I ... ' I tl ~ Itt' . 

5934 111 Ranch 1 

. 111 Ranch 2 
San Carlos 3 
San Carlos 4 

11 ~ H1 xt Rr-h 
_ 6-&n fra-r 1 ~ 5 

Jf{ ') /I( 'rl1 (I f4 
_ &irA G ~..g-s 6 

March 30, 1982 

PERCENTAGES 

COPPER Silica ~ 1 urni na 

71.6 9.5 
73.0 1 2. 1 
21.3 3.6 
28. 1 2.3 
69.0 10.0 
72.5 8.0 

Respectfully submitted, 

Iron 

1.4 
1.3 
0.5 
0.7 
1.0 
0.8 

ARIZONA TESTING LA~~~~~~ 

Claude E. McLean, Jr. 



For 

Arizona Testing Laboratories 

817 West Madison . Phoenix, Arizona 85007. . Telephone 254·6181 

D . K . ~1 art i n & Ass 0 cia t e s 
4728 North 21st Avenue 
Phoenix, Arizona 85015 

Date 

ASSAY CERTIFICATE 

O Z. PER TON 

March 30, 1982 

PERCENTAGES 
LAB NO. IOENTIFICATION 

GOLD SILVER COPPER Silica ~lumina 

D 1·:2.+t? k-< " t-~ 

. Di atomi te Samples 

5934 111 Ranch 1 (Whit ock) 71.6 9.5 

. 111 Ranch 2 (Whit ock) 73.0 12. 1 
San Carlos 3111,,111 1~1';' d?" ~,I(' 21. 3 3.6 
San Carlos 4 I)./(e....) 10 .. 'f )/1;1141 v 7() 28. 1 2.3 I 

I' Safl - ~r4 6S 5 (Whi ecliff rs ) 69.0 10.0 
-$.a." -G-"'"Ll Q S 6 (Whi l.ecliff ~ ) 72.5 8.0 

~ 

. 

Respectfully submitted, 

ARIZONA TESTING 

Claude E. McLean, Jr. 

Iron 

1.4 
1.3 
0.5 
0.7 
1.0 
0.8 
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4449 SO. 38th PLACE PHOENIX, ARIZONA 85040 
(602) 243·5231 (800) 352·5724 (Outside Phoenix) 

Branches in California: San Diego (Main Office) - Escondido - EI Monte 
Orange - Van Nuys - Long Beach - Riverside 
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Jff: 602-246-9573 
Res: 602-966-78 74 

4728 N. 21st. Ave. 
Phoenix, Ariz. 85015 

January 18, 1982 

fl r . 1··1. c. D ; t ma r s 
Dia mond Sham rock Corp . 
1149 Ellsworth Drive 
Pasadena, Texas 77501 

o ear t4 r. [) i t mar s : 

I app reciated your callan 1-12-82 r egarding the 

poss ibility of making a mineral evaluation on some 2025 acres 

in eastern Arizona . 

In June 1981 I have set up an office at the above 

add res s vii t h f1 r. D. K. Ivl art ina n d ass 0 cia t e s . Mr. Ma r tin i s 

a specialist in mining administration and development . 

My associates and I are capa ble of handling a project 

of the magn itude you mentioned . We shall be happy to discuss 

procedures with your representative 

~~;;:~3 
han \YOj4 for con sid e r; n gus 

Enc1: Bu siness Cards 
SC8/kb 

when he arrives in Phoenix. 

on this project. 

Sincertly, 

S. C. Brown 
Registered geologist 



E.C. DAPPLES 
GEOLOGIST 

13035 91th Drl". Telephone 
602·977·3388 SUn City. Arizona 15351 

Mr. • C • Dl t t;a.r SI 

lawon ~hamrook Cor oration 
1149 Ellsworth ,Drlve 
~asad n , Te~as~ 77501 . 

ar r '. D1 tIDa.l'S : 
FQllowins our telephOne commu i· 

oation ot yest,erday L 'W i ,n conversation :w1th 
r . Jose h F. Rominger., bo mentiQned the.t h had 
poken to you earlier. Together. we thougbt that 

$, w\ell-known geologist of the Phoenix at" ,a. nnm . ... 
ly .' r.· 51las C. Brown WQU d prove to b ,t h.e perao,n 
whG could oarrY-Gut 'the project o,t appra1s1 the 
min .-al depos1t you have 1:0. m1nd. Rom1nge~ an I 
spoke 'W1 th Brown who told u ' he would b ' lnter~$t, .... 
$0. tn SOUS4iat1> yQ,ur ropo sal further w1 th you 
Mula lOU d 1re. Beoause 1 t 1 hi $ PI' ot1ce not 

to 61 va the lmpres lon that he 1s so1101 tillS PU -
1e he Q, ked that you be kind enough to oemmun­
ioate with b1m. I 11at below h1s a res and tel~ 
ephone number .: 

Co., 

,i11 c. Brown 
2401 w. ~u.thGrn Av. "B 78 
Tempe . ,Arlzona. 8S282. 
Telephone (602 ) 966-7874 .• 

/ Silas c. Brown 
Joseph. F. Rominger. 



Phone(602)~7874 

Mr. T. W. Pollard 

SILAS C. BROWN a ASSOCIATES 

OEOLOGICAL CONSULTANTS 

Mgr, Business Development 
Diamond Sh~mrock Corp. 
P. O. Box 2300 
Irving, Texas 75061 

29 September 1982 

Dear Mr. Pollard: 

H>llttX bJhrooN« ~l 
xrAaex~~W 

4728 N. 21st Ave. 
Phx. Ariz. 85015 

It has been four months since our last correspondence. 

As geological consultants and because it is our practice to 

retain .all samples collected in the field for not longer than 

thirty days (due to storage problems) unless the project is 

on going or is to be continued at a later date. 

As you requested in our last telephone conversati~n. an 

estimate of expenses for the next phase of exploration and 

development .at ··Hammothj Arizona, was produced in anticipation 

of your visit to Phoenix. 

Please advise us whether or not to retain the field 

samples and if we may be of further service. 

Very truly yours, 
I 
// ~ 

/?[/;' './ u'VVV\ 
, i/ v 

S. C. IIBuzz" Brown 
Geologist 

SCB:dm 



(~~) 
Diamond Shamrock 

Diamond Shamrock Corporation 
1100 Superior Avenue 
Cleveland, Ohio 44114 
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(602) 246-9573 

SILAS C. BROWN & ASSOCIATES 

GEOLOGICAL CONSULTANTS 

Mr. T. W. Pollard 
Manager, Business Development 
Diamond Shamrock Corporation 
P. O. Box 2300 
Irving, Texas 75061 

Dear Mr. Pollard: 

4728 N. 21st Avenue 
Phoenix, Arizona 85015 

15 April 1982 

Please find enclosed our statement for professional services 
and expenses for the period from February 22, 1982, through 
April 15,1982. 

All of the receipts for lodging are enclosed and most of the 
meal tickets. Some camp food and a few restaurant receipts 
are not available. The receipt for the New Mexico topogra­
phical sheets, acquired in Silver City at Wilkins Map Co., 
has been misplaced. 

I shall retain the original receipts for income tax purposes. 

We trust the statement is sufficient for your Company's 
purpose and accounting procedures. Only the portion of the 
bills pertaining to Shamrock and this project were charged. 

You will note many of the receipts are made out to D. K. Martin 
and Associates. This is because several accounts were set 
up originally in that manner and is most convenient to our 
operation. 

Should you have any questions, please contact us. 

Sincerely, 

SCB:dm 



I SILAS C. BROWN & ASSOCIATES 

GEOLOGICAL CONSULTANTS 

(602) 246-9573 

Mr. T. W. Pollard 
Manager. Business Development 
Diamond Shamrock Corporation 
P. O. Box 2300 
Irving, Texas 75061 

Dear Mr. Pollard: 

4728 N. 21st Avenue 
Phoenix, Arizona 85015 

15 April 1982 

Please find enclosed our statement for professional services 
and expenses for the period from February 22, 1982, through 
April 15,1982. 

All of the receipts for lodging are enclosed and most of the 
meal tickets. Some camp food and a few restaurant receipts 
are not available. The receipt for the New Mexico topogra­
phical sheets. acquired in Silver City at Wilkins Map Co .• 
has been misplaced. 

I shall retain the original receipts for income tax purposes. 

We trust the statement is sufficient for your Company's 
purpose and accounting procedures. Only the portion of the 
bills pertaining to Shamrock and this project were charged. 

You will note many of the receipts are made out to D. K. Martin 
and Associates. This is because several accounts were set 
up originally in that manner and is most convenient to our 
operation. 

Should you have any questions. please contact us. 

SCB:dm 

Sincerely, 

1'~t:ltU (', 4~(.,~"" 
Silas C. Brown 
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SILAS C. BROWN & ASSOCIATES 

GEOLOGICAL CONSULTANTS 

(602) 246-9573 

Mr. T. W. Pollard 
Manager, Business Development 
Diamond Shamrock Corporation 
P. O. Box 2300 
Irving, Texas 75061 

Dear Mr. Pollard: 

4728 N. 21st Avenue 
Phoenix, Arizona 85015 

15 April 1982 

Please find enclosed the Reconnaissance Survey Report for 
southeastern Arizona and southwestern New Mexico. 

Unless we are instructed to the contrary, we shall continue 
attempting to obtain the "Walk-On Permit from the San Car10s­
Apache Indian Tribal Council to allow checking the San Carlos 
Deposits. We have been advised, no decision will be made 
until the newly elected Tribal Council becomes organized 
and have their first official meeting. This is expected to 
occur around the end of April at the earliest. 

We are duplicating receipts for various expenditures and 
shall forward a statement under a separate cover. 

If you need additional copies of the maps or have further 
questions, p1ea~e call us. 

Sincerely, 

./fi1 e &(r7fo'vl 

Silas C. Brown 

SCB:dm 



SILAS C. BROWN & ASSOCIATES 

GEOLOGICAL CONSULTANTS 

DIATAMACEOUS EARTH RECONNAISSANCE 

Southeastern Arizona 
Southwestern New Mexico 

by 

Silas C. Brown 

15 April 1982 



DIATAMACEOUS EARTH RECONNAISSANCE 

INTRODUCTION 

Diatomite is synonymous with diatomaceous earth, and 
in its natural state is a soft rocklike material consisting 
mainly of an accumulation of siliceous frustu1es (shells) 
or skeletons of diatoms that are microscopic single-celled 
plants of freshwater and saltwater origin. Chemically, dia­
tomite is essentially amorphous hydrated or opaline silica 
with varying amounts of contaminants such as silica sand, 
clay minerals, metal salts, and organic matter. The apparent 
density of dry consolidated diotomite is 20 to 40 pounds per 
cubic foot and that for dry powdered diatomite is 5 to 16 
pounds per cubic foot. 

LOCATION 

The diatomaceous earth reconnassiance survey included 
the San Pedro, Gila and San Simon Valleys in Southeastern 
Arizona and Southwestern New Mexico. 

PURPOSE OF INVESTIGATION 

Preliminary investigation was undertaken to evaluate 
the known diatomite deposits and locate any new deposits 
capable of producing ten million tons in one or more local­
ities. 

Approximately sixteen days were spent in the field. 
Considerable difficulties were encountered due to weather 
conditions, locked gates and impassable jeep trails and 
paths. 

CONCLUSIONS 

All diatomite deposits visited can be mined by open 
pit methods. They entail the usual associated environmental 
problems such as overburden disposal, dust control, and 
appropriate rehabilitation of abandoned quarry sites. Effec­
tive control of the silica dust can be obtained by employing 
enclosed circuits. 

The White cliffs (Mammoth) Deposit in Pinal County, 
Arizona, appears to be the only deposit capable of produc­
ing the required tonnage. Based upon reports, the San Carlos 
Deposit will probably be the second choice. However, no 
field check has been accomplished because of Tribal Elec­
tions and the "Walk-On" Permit cannot be obtained until the 
end of April at the earliest. 
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CONCLUSIONS (continued) 

The Whitlock (lll Ranch) Deposit in Graham County, 
Arizona has good large reserves, but on a much lesser scale 
when compared with the Whitecliffs Deposit. 

The Stevens (Duncan) Deposit in Greenlee County, Ari­
zona, has some fair deposits, but most are in a well settled 
and populated area. Many of the outcrops occur within the 
City Limits of Duncan, Arizona, and probably could not be 
economically acquired in a block large enough to mine. 

The deposits listed below were checked and found to 
be inadequate because of the thin and lensing beds of poor 
quality and quantity. No further investigative work is 
recommended on the following areas: 

Curtis 
BMS et.al. 
Soloman 
Sulphur Springs 
Buckhorn-Cliff 

Cochise County, Arizona 
Graham County, Arizona 
Graham County, Arizona 
Cochise County, Arizona 
Grant County, New Mexico 

Please refer to Exhibit I, the base map showing general 
locations of each diatomite deposit. 

RECOMMENDATIONS 

A more detailed survey of each area is needed to deter­
mine the reser¥es and quality of the deposits. 

Phase Number 2 

Contact owners of the Whitecliffs and Whitlock 
Deposits to determine availability and terms of acqui­
sition. 

Obtain permission from the San Carlos-Apache Tribe 
to conduct a preliminary survey of their deposit. 

Phase Number 3 

Map each deposit, calculate the amount in site, 
calculate amount of overburden and sample each area, 
project drilling locations to determine amount of re­
serves. 

Drill with a rotary down-in-hole pneumatic hammer 
to suffici~nt depth and block out reserves plus deter­
mine amount of overburden to be removed. 
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RECOMMENDATIONS (continued) 

Phase Number 4 

Produce a feasibility study 

Phase Number 5 

Design and erect milling ' p1ant 

Phase Number 6 

Place ~eposits into production 

GEOLOGY 

The diatomite deposits are in fresh water lake beds, 
believed to be Pleistcene and/or Pliocene in age . The de­
posits occur in two levels and reminants of a third upper 
bench at Whitecliffs, and two beds at Whitlock. All are 
lensy and seldom form a continuous bed. The deposits are 
wide-spread however, and large quantities of diatomite can 
be mined economically. 

Because of the lensing nature of the deposits, the 
high grade diatomite grades laterally into interbeds of clay 
and silt. Several cubic yards or tons of good quality dia­
tomite can be mined using selective mining methods. 

The diatomite beds contain varying amounts of clay, 
silt and minor chert. In some areas a clay bed occurs above 
and below the diatomite. Above the clay beds, a boulder 
conglomerate occurs which would have to be removed for open 
pit mining. . 

The San Pedro Valley narrows north and south of the 
Whitecliff Deposits and grades from lake beds to fang1omer­
ates. The fanglomerates are composed primarily of sand, 
pebble and boulder conglomerate. 

The Gila River Valley includes the San Carlos and Duncan 
(Stevens) Deposits. Going upward in the geologic section, 
and to the north, the deposits change to volcanic tuffs. 
The deposits observed in the Upper Gila Valley near Buckhorn­
Cliff in New Mexico are thin and 1ensy and consist of air­
fall ash rather than diatomite. 

In the San Simon Valley, the Whitlock (111 Ranch) De­
posits are the best developed. Small lenses of diatomite 
extend southward for several miles but seldom exceed three 
feet in thickness. The BMS et.a1. Deposits north of the 
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GEOLOGY (continued) 

the town of Bowie are the southern extension of the lake beds. 
The diatomite is in horizontal beds and ranges from 4 inches 
to 8 inches in thickness. These deposits are considered un­
economical to mine, although, some mining has been accomplish­
ed and the ore shipped from Bowie via railroad to California. 
It was not determined where it was shipped in California nor 
for what end use. There was no need to make further inquiry 
based upon the limited deposit. 

No diatomite was found south of the BMS et.al. Deposits 
as most of the area is being farmed and the lake beds change 
to fanglomerates from the surrounding mountains. 

WHITECLIFFS (MAMMOTH) DEPOSITS 

LOCATION 

The Whitecliffs Deposits occur about 8 miles south of 
the town of Mammoth on the east side of the San Pedro Valley. 
More specifically, the claims are located in Sections 13 and 

L~~~ Township 9 South, Range 17 East, G&SRB&M, and Sections 
18, 19, 20, 29, and 30, Township 9 South, Range 18 East, of 
the G&SRB&M, Pinal County, Arizona, containing 3120 acres 
more or less. 

ACCESSIBILITY AND FACILITIES 

These deposits lie to the east of the mlnlng community 
of San Manuel. It is accessible from the town of Mammoth 
by crossing the San Pedro River to the east and traveling 
southward for a distance of approximately 8 miles. 

The Southern Pacific Railroad at San Manuel connects 
with it's mainline at the Town of Bowie, about 25 miles to 
the south. The E1 Paso Natural Gas Company pipelines extend 
to the San Pedro River directly ~cross from the diatomite 
deposits. An Arizona Public Service Company power line bi­
sects the approximate center of the property. Water is 
available from wells in the San Pedro flood plain. 

GENERAL 

The reconnaissance survey gives only a general picture 
of the total diatomite deposits. A more exact figure of 
diatomite in these depo~its are contingent on a more thorough 
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WHITECLIFFS - GENERAL (continued) 

investigation. This would include measurement of the dia­
tomite beds for thickness and quality; amount of contaminent 
to be removed; quantity and type of overburden, and a drill 
hole program to determine the extent and thickness of the 
deposits below the overburden. 

Based upon some data acquired in the field, it appears 
the ten million tons required are . present in the Whitec1iffs 
Deposits. It is estimated about 400 acres in Sections 18 
and 19 would average 20 feet or more diatomite in two hori­
zons and a limited amount in a third ' upper horizon. In some 
areas within the 400 acre block, the two beds exceed 50 feet 
of fair to good grade diatomite. 

If the . 400 acres will average 20 feet in thickness, 
the projected estimates are as follows: 

43560 x 400 = 17.42 m sq ft x 20· = 348.4 m cu ft 
Assuming 54 cubic feet per ton, then 
348.4 + 54 = 6.45 m tons 

This is believed to be a conservative figure since some 
local areas would average 50 feet or more. It has been re­
ported the diatomite is up to 100 feet in thickness in places, 
However, this was not observed during the preliminary investi­
gation. 

Based upon the cursory survey, the Whitec1iffs Deposits 
are the most likely to contain the ten million tons of the 
quality of diatomite required. Phase 3 of the exploration 
should be instigated as outlined above and when an equitable 
arrangement can be made with Southwest Mining Company of Mesa, 
Arizona. 

Exhibit II shows the approximate edge of the diatomite 
deposits, location of ~ajor outcrops and their general thick­
ness. The eastern limits are governed by increased overburden 
and the eastward extension of the beds would have to be deter­
mined by drilling. 

Exhibit III shows the individual claims with the major 
outcrops and approximate thickness. The Whitlock Claims 
(not related to the Whitlock [111 Ranch] Claims in Graham 
County) join the Whitecliffs on the east and south. These 
claims are also leased to Southwest Mining Company. A land 
check was not made of the Whitlock Claims as they appear to 
be beyond the main diatomite deposits and the overburden 
becomes excessive. 

Photos #1 through #6 show the general terrain, thick­
nesses, lensing nature and overburden. 
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WHITECLIFFS - GENERAL (continued) 

Two samples were taken for assay with the following 
results: 

#5 Silica = 69.0% Alumina = 10% Iron = 1.0% 
#6 72.5% 8% 0.8 % 

The samples were taken acrosS the complete outcrop and 
some contamination may have come from the overburden through 
percolating water. By going deeper into the formation wall, 
the percentages may improve by eliminating some of the con­
taminates. 

Wide spread samples taken for the Arizona Development 
Board, and the chemical analysis was reported as follows: 

Silica = 87.92% Alumina = 3.9% Iron = 0.1% 

WHITLOCK (111 Ranch) DEPOSIT 

LOCATION 

The Whitlock Deposits are located approximately 20 miles 
southeast of the town of Safford. The major deposits center 
in Sections 26 'and 27, Township 8 South, Range 28 East, of 
the G&SRB&M, Graham County, Arizona. Please refer to Exhibit 
I V • 

ACCESSIBILITY AND FACILITIES 

The Deposits can be reached by traveling approximately 
15 miles east from Safford on paved U. S. Highway 70, then 
southward about 5 miles on a good gravel road to the 111 Ranch. 
The road continues past the deposits approximately 8 miles to 
the community of Tanque, which is on the west side of the San 
Simon River. The river has no bridge and is dry except during 
stormy periods. Please refer to Exhibit V, showing land status 
and claim locations. 

The Southern Pacific Railroad 'has a siding at Tanque. 
Electric power and gas lines are available along U.S. Highway 
70, about 5 miles north of the deposits. Water is available 
in some of the larger washes and larger quantities may be 
be developed by drilling in the gravels of the San Simon 
drainage. These latter well locations may be 2 to 4 miles 
from the depOSits. 
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WHITLOCK DEPOSIT (cohtinued) 

GENERAL 

The diatomite deposits are lensy and some were observed 
to have thicknesses up to 30 feet. Please see Exhibit IV, 
indicating locations and thicknesses. The north portion of 
the deposit has been highly eroded to form small diatomite 
hills with up to 10 and 15 feet of overburden. The impurities 
include pumicite, clay and some calcium carbonate (lime). 

The deposits lie around the north end of the Whitlock 
Mountains, as would be expected, the overburden increases 
toward the mountains. 

Where erosion has exposed the deposits at the surface, 
an ideal open pit mining situation exists. A more detailed 
survey and drilling program are necessary to determine the 
lateral extent and the thickness of the deposits. 

The reconnaissance survey indicates the probability 
of approximately a two million ton reserve. This estimate 
is assuming 300 acres having diatomite averaging 10 feet in 
thickness. 

Because of the nature of the outcrops near the bottom 
of the dry washes, more diatomite may occur with depth. 
Therefore to try and deliniate the aerial extent of these 
deposits could prove to be very misleading. Each outcrop 
would have to be measured, sampled and drilled carefully for 
a more exact reserve figure. 

This is a good back-up property to the Whitecliffs 
Deposits, even though the Whitecliffs should produce the 
tonnage required. Photos Numbers 7 through 10 show the general 
character of these deposits. 

Respectfully submitted, 

.rJ~:-) t: / ) }11 " t • . 

Silas C. Brown 
SCB:dm 
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Diamond Shamrock Corporation 
351 Phelps Court 
P. O. Box 2300 
Irving, Texas 75061 
Phone: 214 659-7160 

(~ 
Diamond Shamrock 

T. W. Pollard 
Assistant to the President 
Industrial Chemicals Unit 



Diamond Shamrock Corporation 
Industrial Chemicals & Plastics 
1149 El lsworth Drive 
Pasadena, Texas 77501 
Phone: 713 476-1303 

()C) 
Diamond Shamrock 

W_ C. (Bill) Ditmars 
Engineering Manager 
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SILAS C. BROWN & ASSOCIATES 

GEOLOGICAL CONSULTANTS 

Telephone: 
(602) 246-9573 

May 5, 1982 

Mr. T. W. Pollard, Manager 
Business Development 
D4amond Shamrock Corporation 
P.O. Box 2300 
Irving, Texas, 75061 

Dear Mr. Pollard, 

4728 North 21st Avenue 
Phoenix, Arizona, 85015 

We have again contacted the Burear of Indian Affairs (BIA) at San 
Carlos. The Tribe still does not have a Chairman for the Resources 
section, so we have been unable to set up an appointment with them 
for the "walk-on" permit. 

The procedure is to see the Resources Section Chairman who will take 
our proposal to the BIA and then to the Tribal Council. 

Since we have not heard from you, we assume you intend us to follow 
through on the San Carlos deposits as it is reportedly the second 
best prospect after Mammoth. 

Sincerely, 

d~ 
s. C. Brown 

SeB/jeo 



SILAS, C. BROWN a ASSOCIA 1D 
GEOLOGICAL CONSULTANTS 

Phone(602)~7874 

28 January 1982 

Mr. T. ~1. Pollard 
Industrial Chemicals Unit 
Diamond Shamrock Corporation 
P. O. Box 2300 
Irving, Texas 75061 

2401 W. Southern Ave. 8-78 
Tempe. Arizona 8S282 

RE: Diatomaceous Earth Preli~inary Survey 

Dear Mr. Pollard: 

We are able to accomplish the required research; BLM, County 
and Owner record searches; geological reconnaissance of more 
than fi ve known prospe'cts; report our .....recommendati ons for 
the exploratory work necessary to positively ascertain the 
quantityand ~liti __ ofthe .!!.Q.!!:meta11ic ..9i.e. Weoelieve a 
step-Dy step planned approach is --best for this type of survey. 

Presently we expect to confine our acti~ities to Pinal, Graham 
and Greenlee Counties 'in Arizona where we know diatomite occurs. 
The attached estimate covers this phase of the work. 

The eight to ten days allotted to field reconnaissance should 
be sufficient for the preliminary evaluation of four to five 
of the prospects, however, if there is a material change due 
to weather, number and size of the prospects, terrain, etc., 
we shall seek your approval prior to affording additional ' 
time. The contirtgency fund should cover all but the most 
unusual conditions. 

The estimated charges for subsistance ~ay seem high, but max­
imum rates are charged between December 1st and April 1st in 
Arizona. 

On all 'field work we always have a geologist and an assistant 
for surface control, sampling, mapping and safety requirements. 
Many of these prospects are remote and in mountainous terrain. 

Only actual charges for time and expenses will be made. 

We enjoyed meeting you and Mr. Ditmars and appreciate your 
confidence and the opportunity to submit our proposal. If 
you have any questions, feel free to contact us anytime. 

SinCer~elY' 

~e .. 
s. C. Brow 

SB/dm 
encl: 1 



Phone(602)~7874 

SILAS C. BROWN" AsSOCIA YES' 
OEOLOOICAL CONSULT ANTS 

28 January 1982 

GEOLOGICAL PROGRAM PROPOSAL 
j 

FOR 

SOUTHEASTERN ARlZONA 

(Re: Diatomac~ous Earth Preliminary Survey) 

2401 W. Southern Ave. 8-78 
Tempe. Arizona 8S282 

Profess i ona l 'j Servi ces: 

4 5 days Research & search BLM & County records 

10 12 days 
of ~nown deposits ' 
Reconnaissance of 4-5 prospects 9"~o 
$500/day. Geologist & assistant $7000 - 8500 14 - 17 days @ 

6 -"8 days - Geologist, assemble data and 
preliminary reports @ $350/day 

EXPENSES 

10 - 13 days - Field and out of town research, 
2 men, subsistance @ $75-90/day 

Est. mileage - 1500-1750 @ .40/mi. (4x4) 
,t f" I{ 1 ¥ .4'C;: / 0 ~"'7, ~ 

Misc. office expenses, drafting, secretarial, 
reproductions, etc. 

Sampling, handling, assay & Spec. 
'j 

Contingencies - 10% 

Estimated Totals 

S
' hf~ ~, LOU 
~t /I, ' / 

,h.J1 ~ /L'r' 
r'~1 'J. ..., S 

~ I 0 
t.vi .... 1"1/ 

Respectfully submitted, 

'::~'J (y {' fJ'i,{' t. ) ,-/,,*, 
~ 10",,_ 

Silas C. Brown 
Registered Geologist 

~~ _! _1 00 -_ 2 800~"." 1> 

«,LoD- /{,1 00 

750 - 1170 

----e00 - _ 700 /1j?'-'~ 

200 -
, o7 ·~ ;? 

300 

250 - 500 

1090 - 1400 

$11,990 - 15,370 
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SILAS C. BROWN & ASSOCIATES 

GEOLOGICAL CONSULTANTS 

(602)246-9573 4728 N. 21st Ave. 
Phoenix, Ariz. 85015 

April 20, 1982 

- /~ t I . 

Mr. T. W. pollard 
Manager, Business Development 
Diamond Shamrock Corporation 
P. O. Box 2300 
Irving, Texas 75061 

Dear t~r. Pollard: 
4:LI 

Enclosed .~ the results of the assay from the BMS, 

et. al. claims in Graham County, Arizona. You will recall 

that these deposits were mentioned in our report as being 

4 to 8 inches thick and not worthy of further investiga-

tion. The diatomite here is very hard and heavier than 

the diatomite at Whitlock to the north. 

lh.~ d ~( tf.-1..P 
"f..,R-i .s ass 90y she e '§ i 5- for you r i n form at ion. 

Sincerely, 

/~' 
Silas C. Brown 

SCB:wm 



In Account With: 

INVOICE 

ARIZONA TESTING LABORATORIES 
817 WEST MADISON STREET • PHOENIX, ARIZONA 85007 • 6021254·6181 

ESTABLISH ED MARCH 1, 1932 

D. K. Martin & Associat e s 
4728 North 21st Avenue 
Phoenix, Arizona 85015 

PURCHASE ORDER 

DATE 

LAB. NO. 

PLEASE PAY FROM THIS INVOICE • STATEMENT UPON REQUEST 

DATE QUANTITY ITEMS 

Sample of Diatomaceous Earth marked ",BMS #7" 

, 

3 
. 

Chemical Analyses, Alumina, Silica & Iron p 1 u ( 
sample preparation 

pJ10fj 

Speediply '" MCP ® Patented "One Test Is Worth A Thousand Expert Opinions" 

0541 

April 15, 1982 

6173 

UNIT PRICE· AMOUNT 

$ 32.00 



For: O. K. Martin & Associates 
4728 North 21st Avenue 
Phoenix, Arizona 85015 

Sample: 0 i a tomaceou s Ea rth 

Received: 4-14 - 82 

Submitted by: O. K. Ma rt in 

Date: Apri 1 15, 1982 

Lab. No.: 6173 

Marked: OMS #7 

REPORT OF LABORATORY TESTS 

BMS #7 

Alumina, A1203 

Silica, Si02 

Iron, Fe 

16.5 % 

53.2 % 

2. 1 % 

Respectfully submitted, 

ARIZONA TESTING LABORATORIES 

() t ,; . ,I C:. !)J(~7t!-
~~Lean, Jr. 



For: D. K. Martin & Associates 
4728 North 21st Avenue 
Phoenix, Arizona 85015 

Sample: Diatomaceous Earth 

Received: 4 - 14 - 82 

Submitted by: D. K. M.a rt in 

Date: Apri 1 15, 1982 

Lab. No.: 6173 

Marked: OMS #7 

REPORT OF LABORATORY TESTS 

eMS #7 

Alumina, A1203 

Silica, Si02 

Iron, Fe 

16.5 % 

53.2 % 

2. 1 % 

Respectfully submitted, 

ARIZONA TESTING LABORATORIES 

C~~~ 1#~~J-
C 1 au deE. M c L ea n, . ~ r . 
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ORDER 

OF 

L 

Mountain Bell 
Phoenix. Arizona 

246-9573 
...J 

PAY E E: DETACH THIS STATEMENT BEFORE DEPOSITING 

DATE 

4/19/82 

INVOICE NO. DESCRIPTION 

~46-9573 Telephone Service & Calls 

~ •• ond s~roct:7 
nera' 

Clark Ori 111 n9 
La.bert Project 

4/27/82 

___ .NOT NEGOTIABLE 

D. K. '1A,RT;'-l t> ,\5S0ClATF.S 

~ 

Ii 

'. , ... ;(. AC,j .. : .. <: . t~,4, : IOt. :. D ', : lOPM£t·<T , ~ 

AMOUNT 

27.68 /' 
1.68 
1.68 

.83 

OISCOUNT OR 

DE D UCTION 
NET AMOUNT 

31.87 



602 Zlt6-9573 APR 19 1982 
ITE.UlED CALLS PAGE 4 

NO. DAlE TIME TO PLACE TO AREA - HO. II MIN 

33 tt18 8S0P PAYSON AZ 602 474 5733 73 25 

CRDT CARD FROM PHOENX AZ 602 265 3373 
3 7 

34 418 3lt3P E KIHGMAN AZ 602 757 2321 
TOTAL OF ITEMIZED CALLS EXCLUDING TAX 

TAXES-U.S. 
COUNTY 

.66 

.00 

EXPLANATION OF M 

STATE 
CITY 

Il INTERZONE 
1 DIAL STATION DAY RATE 

1.24 
.74 2.6 ,+ 

2 DIAL STATION RATE INCL 35X EVE DISCOUNT 
3 DIAL STATION RATE INCL 60~ HITE/WKHD DISCOUNT 

15 OPERATO~ STATIOH RATE 

-- 1 R 767 11 0519 0607 82 

602 246-9573 APR 19 1982 

SERVICE & EQUIPMENT - APR 19 THRU MAY 13 13.60 
OTHER CHARGES & CREDITS-SEE DETAIL .33 
ITE"IlED CALLS-SEE DETAIL 66. 2 3. 

3 . 72 
BY MAY 10--

TAXES-U.S. .&0 STATE 1 83 
COUNTY .00 CITY . 

CURRENT CHARGES-INCLUDING TAX 1 ' ~!DUE 
LAST IILL ADJUSTMENTS PAYMENTS 

TOTALS~U~5 .00 56 . 55 THANK YOU 

O~ ~ I. ; 0 
,/ D I(. ~~ 

3~ ,.; .,,-.r (O~, 7 '11. 

~' i''' 
( ."If " l. 

I · (, t luI);) c.. L.Q.. I, I ., .. 
~~ (, .70 10 T . ~~ ~ 'i 1- \...~ \,., , -l7 

T "~ >J ~, '7 31 ).(, ,0 0 ~c)C' 
'- ~I\. , ',' . ' 

BILLING INQUIRIES CALL 602-973-7911 
TO PLACE AN ORDER CALL 602-255-2502 
-- I R 767 18 0519 0607 82 

L ~.~=- H 

AMGUNT 
~ 4 . 96 t 

. 96 ' l I 

6 6 . 23 

BK 

L -- H 

83 . 88 

83.83 

I L- Ie r i .4 ' 1 
, 

o .~ I 'd ': ( u:,,· ? 

(' I 
.. 

I " j ' ;' ~ .! 

r C 
./ 

j .. ~ 0 1(.,. 



.. ..... -
L 602 246-9573 APR 19 1932 H 

ITEMIZED CAllS PAGE 1 

NO. DATE TIME TO PLACE TO AREA - NO . If MIN AMOU NT 
1 318 1043A PHOENIX AZ 602 246 9573 16 9 .- 6.22 ,O ~ --

COLLECT FROM ALBQ NM . 505 277 5339 
2 319 914A COTTONWOODUT 801 943 2005 1 3 ..- 1. 45 ~ 
3 322 11lP PAYSON AZ 602 474 5733 1 1 ..... . 45 P _____ 
4 322 113P IRVING TX 214 659 7160 1 1 . 61 ' D~ 
5 323 922A E KINGMAN AZ 602 757 2321 1 2 . 82 ~ilj 

6 324 933A E KINGMAN AZ 602 757 2321 1 10 ... 3 . 38 ,<;'J.. V 

7 325 952A PAYSON AZ 602 474 5733 1 4 - 1.29 f' 
8 326 138P IRVING TX 214 659 7160 1 1 .... 61 -0'!l ~ 

9 328 531P PHOENIX A.Z 602 265 3373 15 3 v 2.40 '0;...:'-
CRDT CARD FROM SL CTY NM 505 538 2916 

...-- 2.65 P~ -10 328 524P TEMpE AZ 602 966 7874 17 4 
CROT CARD FROM SL CTY NM 505 538 2916 -, --' 

11 328 617P LORDSBURG NM 505 542 H44 73 8 / 1.12 oJ..} 

CROT CARD FROM SL CTY NM 505 538 2916 

602 246-9573 APR 19 1982 L - H 
ITEMIZED CALLS PAGE 2 

NO. DATE TIME TO PLACE TO AREA - NO. * MIN AMOUNT 
STATE TAX ON ABOVE CAL~ . 04- CJ S --

12 329 1011P LORDSBURG NM 505 542 3444 73 5 . 83 . I)., / 

CRDT CARD FROM SL CTY NM 505 538 2916 
STATE TAX ON ABOVE CALL .03 -')s~ 

13 330 659P TEMPE AZ 602 966 7874 17 6 3.16 -'J ~ / 

CRDT CARD FROM LDBG NM 505 542 3591 
14 330 715P PHOENIX AZ 602 265 3373 17 7 / 3.41 ,') !> ~ 

CRDT CARD FROM LOBG NM 505 542 ·3591 
.... 3.06 T!l. .J 15 4 2 1118A E KINGMAN AZ 602 757 2321 1 9 

16 4 3 634P CALIFON NJ . 201 832 7556 21 1 1.34 I..-A~l':.i 
CROT CARD FROM PAYSON AZ 602 474 5733 

17 4 5 417P E KINGMAN AZ 602 757 2321 1 1 - .50 "' Q , ~ 
18 4 5 93lA IRVING TX 214 659 7160 1 1 - .62 Cl~ ./ 
19 4 5 1139A SPSTNAPJCTAZ 602 986 5681 IZ 1 ../ . 26 .J.,..u. 

20 4 5 227P KINGMAN AZ 602 753 2198 1 1 .50 '-.. "-

-- 1 R 767 18 0519 0607 82 BK 

602 246-9573 APR 19 1982 L ITEMIZED CALLS PAGE 3 H 

NO. DATE TIME TO PLACE 21 4 5 502P E KINGMAN AZ 
TO AREA - NO. If MIN AMOUNT 

22 4 6 731A 602 757 2321 2 9 1. 98 ,p 
23 4 6 

KINGMAN AZ 602 753 2198 3 1 .20 :)..c..;\c. 

24 4 8 
734A KINGMAN AZ 602 753 6262 3 1 .20 ,l .... ··' 1006A E KINGMAN AZ 602 757 2321 -

25 4 8 148P KINGMAN AZ 1 2 ..- .82 TI. " 
26 4 8 221P E KINGMAN AZ 

602 753 9141 1 4 v 1.46 ~,...,,, 
27 4 8 924A E KINGMAN AZ 

602 757 2321 1 5 - 1. 78 rt-'1 , 28 415 857A SPSTNAPJCTAZ 
602 757 2321 1 16 .....- 5.30 -~, 

29 415 755A E KINGMAN AZ 
602 986 5681 IZ 1 .26 -I,.#,k 

30 417 21SP PHOENIX AZ 
602 757 4315 3 5 ,, - . 71 ..,...:J 602 274 4000 74 1 CRDT CARD FROM GILA B AZ 602 683 9937 v .47 1.-A-M 

31 418 806P AURORA CO 303 341 0678 20 18 • 5.80 ~. CRDT CARD FROM PHOENX AZ 602 265 3373 . 32 418 915P ENGLEWOOD CO 303 761 3505 20 21 - - 6.58 ,,,, .... 0 CROT CARO FROM PAYSON AZ 602 474 5733 

-- 1 R 767 18 0519 0607 82 
BK 



-

I;t. tid @ 03e 
tr}f;.- I , (! ~ y-p 

~~: 

~ 

foe> 11 .; h.J f u4 

. -

7It1;~j! ~~ I k-r / IA/y~ 
7i J'P ~eA 4' ;t Iu~ ..., 

S/)l/U 
/0:> a?Y-l-U1 .1 ~; p.#+~ ~ 

I . 1 '3 :z. - ttl <f-:; ~ -6---P?~' 

~-7 lM,L.. 51 ~~ 

1 

J-I h tV 6191 d w,.J-c." L ~~ 

/1-5 ~ ~ ~ ~ « "t4~ {f'l-, dh.tI) 
~~,~--------~---------- -

~. 



--------- - -



(602) 246-9573 

Mr. 1. W. Pollard 

SILAS C. BROWN & ASSOCIATES 

GEOLOGICAL CONSULTANTS I 

22 March 1982 

Manager, Business Development 
Diamond Shamrock Corporation 
P. O. Box 2300 
Irving, Texas 75061 

Dear Mr. Pollard: 

4728 N. 21st Ave. 
Phoenix, Arizona 
85015 

RE: Diatomite 

The reconnaissance of t ·he San Pedro River Valley to the North 
and South of the Whitecliffs (Mammoth) d~posits has been com­
pleted. It is apparent the Whitecliffs deposit' is the only 
diatomite worthy of com~ercial development in this area. 

I 

Geologically, the fresh, water lake beds phase out into fan­
glomerates which are ~at favorable for diatomite development. 

The Whitecliffs claims of any value belong to the University 
of Arizona, Tucson, Ari'zona, and have been leased to Southwest 
Mining Company, Inc., of Mesa, Arizona. I This company has not 
been contacted. 

Minimal road work has been done to various deposits. Little 
or no mining has been accomplished for some time. The claims 
have been validated through 1981 and are therefore current 
with all governmental requirements. ' 

The Sulphur Springs area in Cochise County has only limited 
indications of diatomite. There are no reliable outcrops in 
the predominately alkal;i flats. This area as a prospect 
should be eliminated for further exploration. 

I 

The Curtis Deposits near St. David and Curtis Flats in Cochise 
County are limited in extent. They are very lensy and occur 
in thin layers between the silts and clays on the average. 
These are near-shore deposits and contain mumerous bone frag­
ments of fossil mammals. Further evalua!tion is not recommended. 

Contact was establisheq with the Bureau of Indian Affairs at 
the San Carlos-Apache Indian Agency. The BIA is to meet with 
the Tribal Council and present our request for a "Walk-On" 
permit. The Tribe generally wants a fee for this type of 
permit which we hope will be exempted, ~ue to the nature of 
our request. In any case, we shall infrirm you as soon as we 
know their decision. 

(continued) 



Diatomite 
3/22/82 
Page Two I 

l· 

To complete this phase of the project, a reconnaissance of 
the southern extension of. the San Simon V.alley and the upper 
part of the Gila River Valley extending into New Mexico must 
be made. If we obtain the permit from the Indians; all of 
this work should be completed in one final trip to the field. 

We expect to complete tbe field work in four to six days. 
Our schedule is to leave Phoenix Sunday, ,March 28th, weather 
permitting. 

Respectfully Submitted, 

~~ 
Sllas C. Brown 
Registered Geologist 



SILAS C. BROWN & ASSOCIATES 

GEO,LOGICAL CONSULTANTS 

(602)246-9573 4728 N. 21st. Ave. 
Phoenix, Arizona 85015 

. I 

March 22, 1982 

STATEMENT 

, 

DIATOMACEOUS EARTH PROJECT 

For: Diamond Shamrock Corporation 
P. O. Box 2300 
Irving, Texas 750~1 

, 

Expenditures from Feb~uary 22 thru March 22, 1982 

Professional Services:' 

Field r~conna;ss~nce, research, etc. 12 days @ $500 = $6000.00 

Office compilation, progress reports, 
research, etc. 4 1/2 "@ 350 = 1575.00 

Expenses: 

Lodging & meals 

Milage: 1961 @ .40 

Miss'l: Topo she~ts, maps, reproduction, 
film, xerox, phone, etc. 

651 . 30 

784.40 

135.74 
Total $9146.44 

Thank you, 

" 
"( "~ ,/~ 
{.:.; t! ,/ ... /U )1 'l1 

"5; 1 as C. Brown 
Registered geologist 



.' 
SILAS C. BROWN 8{ ASSOCIATES 

GEOLOGICAL CONSULTANTS 

(602)246-9573 

STATEMENT 

4728 N. 21st . . Ave.' 
Phoenix, Arizona 85015 
March 22, 1982 

DIATOMAtEOUS EARTH PROJECT 

For:D1amond Shamrock ' Corporation 
P.O. BOx 2300 '" 
Irving. Texas 750~1 

Expenditores 'from ,February 22 thruMarch 22, 1982 

Professional Services: ~ , , 
":, ~ . . .... 

,Field reconnafssance, rese.rch, e,tt. '12 days @ $500 = $6000.00 

Office ~omp~lation. progres~ reports, 
resear~h, etc. 4 1/2 "@ 350 = 1575.00 

Expenses: 

L () d gin 9 ', &: IA'e a ~ s 65 1 • 30 

Mil age: ' 1 96 1 @ • 4,0 
.---A<!""y~ . 

Miss'l:Topo sheets, maps, reproduction, 
film, . xerox, phone, etc. 

Thank you, 

784.40 

135.74 
Total $9146.44 

(, ~ -(;,. t /~;-wv/ 
v 
S i 1 as C. Brown 
Registered geologist 

" 

~ .. 



SILAS C. BROWN" ASSOCIATES 

GEOLOGICAL CONSULTANTS 

(602)246-9573 
. .Jh 
'if; 
~~ 

Mr. T. W. Pollard 
Manager, Business Development 
Diamond Shamrock Corporation 
P. O. Box 2300 ~ » 
Irving, Texas 750~1 

Dear Mr. Pollard: " 
I 

4728 N. 21st. Ave. 
Phoenix, Ariz. 85015 
March 12. 1982 

i-.. 

We are having some rain again which has interferred 
with our field work to some extent. If it clears this week 
end we shall attempt to check out the areas in Cochise Coun­
ty. 

We have app~ied to the San Carlos Tribal Counsel and 
the Bureau of Indian Affairs for the necessary permits to 
ch~ck those deposits. 

A written r~quest has been made to the University of 
Arizona regardi~g~he ~tatus of the Whitec1iffs deposits. 

\ 

Enc10sed ' is the progress report and a statement for 
professional servites and expenses to date. Also enclosed 
are analysis sheets for the Whitecliffs, Whitlock and ' San 
Carlos depositS ' mt' e for the Arizona Development Board 
about 1954. Theamples analysed represent grab samples 
from one or more t~rops in the designated area. The 
Silica and Iron "coifltents are within the range you requested, 
but the alumina is: high except for Whitec1iffs. 

When we receive the data requested from the University 
and after checkin~ the ownership records and requirements, we 
shall phone you our opinion. 

Enel: 
I 

·1 

Sincerely, 

/.j~ t .. /h~ 
Silas C. Brown 



SILAS C. BROWN & ASSOCIATES 

GEOLOGICAL CONSULTANTS 

PROGRESS REPORT 

DIATOMITE RECONNAISSANCE SURVEY 

SOUTHEASTERN ARIZONA 

Whitecliffs (Mammoth) deposits 

Mar c h ·5, 6, 9 & lOw ass pen t i.n the W hit e c 1 iff s 
area checking the better outcrops and determing the limits 
of the - entire deposit. The best diatomite appears to be 
confined to the SW ' l/4 Section 18 and the NW 1/4 & N 1/2 
of theSE 1/4 Section' 19, T. 9 S., R. 18 E., Pinal County. 
Arizona. Beds of better diatomite range from 20 to 40 feet 
thick with only limited contaminants such as clay, silt and 
thin chert beds. The overburden ranges from 5 to 50 feet 
thick and is composed mostly of boulder conglomerate. Clay 
beds averaging 4 feet in thickness occur above and below the 
diatomite where it had not been eroded. 

The diatomite beds are somewhat discontinuous due to 
lensing and local faulting, however. 2 separate beds are pre­
sent locally. Radiating from the best outcrops in the sec­
tions listed above, the diatomite thins into lenses inter­
bedded with clay and silt. This would create mining problems 
and probably could not be mined economically, therefore, it 
would be advisable to open-pit the more massive deposits 
where the overburden is minimal. 

In past years, some mining was accomplished in SW 1/4 
Section 19 and from two separate terraces in SW 1/4 Section 
18. The remnants of an old mill site were found in the south­
central part of Section 13. It is likely the material milled 
was hauled fro~ection 18. 

The next step is to check the status of these claims 
with the University of Arizona, the present owners. They 
have requested a letter outlining our interest and desires 
prior to their responding. All we want at the present time 
is the status of the claims and we are now awaiting their 
reply. 

San Carlos deposits 

We are still awaiting permission for a permit to 
check these deposits. When permission is granted, a ranger 
from the tribe must accompany us at all times. The Bureau 



-2- . 

Diatomite recon. 

of Indian Affairs are also involved so we cannot expect a 
speedy decision granting our request. 

Other Prospects 

As weather permits, we shall check out deposits in 
Sulphur Springs Valley and the Curtis prospect in Cochise 
County. 

We shall extend our reconnaissance into New Mexico 
to determine the extent of deposits on the border between 
the states and look for new deposits. · 

. Respectfully submitted, 

/ltl~~ 
S i 1 as C. Brown 
Registered geologist 

}. " " \ ~. , 



SILAS C. BROWN & ASSOCIATES 

GEOLOGICAL CONSU L T ANTS 

(602)246-9573 

Mr. T. W. Pollard 
Manager, Business Development 
Diamond Shamrock Corp. 
P. O. Box 2300 
Irving, Texas 75061 

Dear Mr. Pollard: 

4728 N. 21st. Ave. 
Phoenix, Ariz. 85015 
March 2, 1982 

Please find enclosed a progress report of the 
diatomite reconnaissance survey in southeastern Arizona. 
The Whitlock prospect has the best potential of the areas 
inspected to date. 

Our immediate plans are to check the Whitec1iffs 
(Mammoth.) deposits sometime during the latter part of this 
week. An attempt will be made to inspect the Sulphur Springs 
prospect in Cochise County, weather permitting. We have been 
plagued with rainy weather which is fairly normal this time 
of year. Some problems were encountered last week, but they 
did not prevent us c~vering a considerable area. 

Upon receiving a permit from the San Carlos Tribal 
Council, we shall inspect the San Carlos and Triplet Peak 
prospects~ 

It would be helpful to know the quality and quant­
ity of diatomite needed for your application. This infor­
mation will allow us to determine whether small, medium or 
large deposits are required and enable us to save you time 
and money by a more rapid elimination of prospects which do 
not meet your needs. It will also give us more time research­
ing those prospects ~hich may meet with your approval. 

Enc': 
SCB/wg 

Sincerely yours, 

4?6~-
S i 1 as C. Brown 
Registered geologist 



SILAS C. BROWN & ASSOCIATES 

GEOLOGICAL CONSULTANTS 

PROGRESS REPORT 

DIATOMITE RECONNAISSANCE SURVEY 

SOUTflEASTERN ARIZONA 

Whitlock Prosp~ct 

The Whitlock prospect is ~ituated in Sections 
22 and 27, T. 8 S., R 28 E., Graham County. 

T~is proparty has also been known as the Haralson, 
Flat Tire or 111 Ranch ' property. It was orginally staked as 
an uranium property and in 1976 the uranium deposit~ were 
sub-leased to Anaconda. The owner retained the diatomaceous 
earth on a reported 2'540 acrea" about .4 sections of land. 

The WhitlGck prospect .ppears to have the most 
promise of the properties observed to date. The diatomite 
occ~rs in isolated small hills and fairly continuous, lens­
ing ourcrops over a l.arge area. Some interbeds of clay, 
marl and minor chert occur locally in the diatomite. Other 
areas of the deposit have been eroded away and only remnants 
are left to form smal'l, isolated hills. The diatomite beds 
range from 8 to about 30 feet in thickness. The overburden 
is generally 30 feet or less and consists of mainly boulder 
conglomerate. Two samples were obtained for analysis. 

Stevens Prospect 

The Stevens prospect is located three miles north 
of Duncan, Arizona in Sections 2 & 11, T. 8 S., R. 31 L, 
Graham County. This prospect consists of a 170 acre lease 
on a patented homestead with minerals included. The diato­
mite occurs in lensing beds up to approximately 8 feet in 
thickness with 3 to TO feet of gravel overburden. The de­
posit is small, contains thin clay and chert lenses which 
would have to be sorted out. No additional work is advised 
for the present. 

Solomon Prospect 

The Solomon prospect was reported to be located 
in Section 14 or 15, T.6 S., R 27 E., Graham County. We made 
a reconnaissanc~ of more than two township~ without observing 
any good diatomite outcrOps. It has been reported that the 
depQsits are diatomi~e and pearlite, however, it appears to . 
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be of limited size and the overburden would be excessive 
for the most part. No additional work is advised fo~ the 
present. 

Curtis Prospect 

An attempt was made to visit the Curtis prospect 
approximately 10 miles south of B~nson, Arizona in Cochise 
Countj. Heavy rains ~ad created wash-outs preventing a re­
connaissance survey at that time. 

San Carlos Deposits 

These diatomite prospects are on the San Carlos 
Indian Reservation an;d the main deposits are reported to be 
in Section 18, T. 1 N., R. 18 E. ,Graham County. 

Some minor deposits were observed along the high­
way which were limited in extent and not over 3 feet thick. 
Clay lies above and below the layered deposits. Due to 
scheduling and the l~cation of the better deposits only a 
brief survey was attempted and accomplished. A permit for 
tresspass and exploration from the Tribe is needed. When 
the permit is granted we shall make a more thorough survey. 

Whitecliffs Deposits 

Our "next field reconnaissance will be made on 
the Whitecliffs deposits in T. 9 S., R. 17 & 18 E., Pinal 
County, Arizona. If the reconnaissance proves favorable, 
a record search will be made to determine ownership and 
availability. 

Other prospects 

We shall continue to check out other areas of 
interest and keep you posted. 

Respectfully submitted, 

fl1?J~ 
Silas C. Brown 
Regist~red geologist 
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SILAS C. BROWN & ASSOCIATES 

GBOLOGICAL CONSULTANTS 

STATEMENT 

EXPENDITURES THROUGH MARCH 12. 1982 

Profe~sional services: 

Field Reconnaissance, research, etc. 8 days @ $500 = $4000.00 
Office compilation, progress reports,3 days @ 350 = 1050.00 

Lodging & meals = 434.67 

Milage: 1370 @ .40 = 548.00 

Miss'1. Topo sheets, maps, reproduction, 
film, xerox, phone = 70.00 

Total $6102.67 

Thank you, 

,fo~ 
S i 1 as C. Brown 

• 
" 



SILAS C. BROWN & ASSOCIATES 

GEOLOGICAL CONSULTANTS 

EXPENDITURES , THROUGH MARCH 1, 1982 

These figures have been rounded off but will be made 
exact for final billing. 

Professional Services~ 

Field reconnaissance, research, etc. 4 days @ $500 = $2000.00 

Office compilation of data 1 day @ $350.00 .. 350.00 

Mil age : 6 5 1 @ • 40 m i ;1 e = 260.00 

Food and lodging = 215.00 

= 25.00 
= $2850.00 

Miss'l expenditures, reproductions, maps, xerox 
-;T-07t-a~1-----r~~~~ 

ft~ 
S. C. Brown 
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Diamond Shamrock 
February 19, 1982 

Mr. Silas C. Bravn 
Registered Geologist 
Silas C. Brown & Associates 
2401 W. Southern Avenue B-78 
Tempe, Arizona, 85282 

Dear Mr. Brown: 

As we discussed on the phone, will you please proceed with 
the Diatomaceous Earth project as outlined in your proposal dated 
January 28, 1982. I believe you indicated that you could get 
started early next week and that this project would take about 
a month to camplete. 

We would appreciate it if you would advise us on a weekly 
basis of the progress that is being made and also provide us 
with an estimate of the costs that have been incurred. Thank you. 

Yours truly, 

T. W. Pollard 
Manager 
Business Development 

jw 

Diamond Shamrock Corporation 351 Phelps Court, P.O. Box 2300, Irving, Texas 75061 Phone: 214659-7000 



Phone (602) 966-7874 

Mr. T. W. Pollard 

SILAS, c .•• OWN a ASSOaATES 
OEOLOGICAL CONSULTANTS 

28 J, a n u a r y 1 982 
r 

Industrial Chemicals Unit 
Diamond Shamrock Corporation 
P. O. Box 2300 
Irving, Texas 75061 

~I W. Southern Ave. B-78 
Tempe, Arizona 8'282 

RE: ~iatomaceous Earth Preliminary Survey 

Dear Mr. Pollard: 

We are able to accomplish the required research; BLM, County 
and Owner record searches; geological reconnaissance of more 
than five known prospects; report our recommendations for 
the exploratory work necessary toposit1vely ascertain the 
quantity ~nd quality of the non-metallic ore. We believe a 
step by step planned approach is best for this type of survey. 

Presently we expect to confine our activities to Pinal, Graham 
and Greenlee . Counties in Arizona where we know diatomite occurs. 
The ~ttached estimate covers this phase of the work. 

The eight to ten days allotted to field reconnaissance should 
be sufficient for the preliminary evaluation of four to five 
of the prospects, however, if there is a material change due 
to weather, number and size of the prospects. terrain, · etc., 
we shall seek your approval prior to affording additional 
time. The contingency fund should cover all but the most 
unusual conditions. 

The estimated charges for subsistance may seem high, but max­
imum rates are charged between December 1st and April 1st in 
Arizona. 

On all field work we always have a geologist and an assistant 
for surface control, sampling, mapping pnd safety requirements. 
Many of these prospec~s are remote and in mountainou~ terrain. 

Only actual charges for time and expenses will be made. 

We enjoyed meeting you and Mr. Ditmars and appreciate your 
confidence and the opportunity to submit our proposal. If 
you have any question$, feel free to contact us anytime. 

Sin ce re 1 y, / 

ld~ ~y-, 
S. C. Brown 

SB/dm 
enc1: 1 



Phone (602) 966-7874 

SILAS C. BROWN" ASSOCIA YES 

GEOLOGICAL CONSULTANTS 

28 January 1982 

GEOLOGICAL PROGRAM PROPOSAL 

FOR 

SOUTHEASTERN ARlZONA 

(Re: Diatomac~ous Earth Preliminary Survey) 

Professional Services: 

2401 W. Southern Ave. 8-78 
Tempe, Arizona 8S282 

4 - 5 days - Research & search BLM & County records 
of ~nown deposits 

10 12 days Reconnaissance of 4-5 prospects 
14 - 17 days @ $500/day. Geologist & assistant $7000 - 8500 

6 - i , 8 days - Geologist, assemble data and 
preliminary reports @ $350/day 

EXPENSES 

10 - 13 days - Field and out of town research, 
2 men, subsistance @ $75-90/day 

Est. mileage - 1500-1750 @ .40/mi. (4x4) 

Misc_ offi'ce expenses, drafting, secretarial, 
reproductions, etc. 

Sampling, handling, assay & Spec. 

Contingencies - 10% 

Estimated Totals 

Respectfully submitted, 

:ivI:y c. . fj)u;rt{/),-/,~ 
S i 1 as C. Brown 
Registered Geologist 

2100 - 2800 

750 - 1170 

600 - 700 

200 - 300 

250 - 500 

1090 - 1400 

$11,990 - 15,370 



, . 
SILAs C. BROWN & AS~QCIATES 

GEOLOGICAL CONSULTANtS 

(602) 246-9573 
: J 

Mr. T.' W. Pollard 
Manager, Business Development 
Diamond Shamrock Corporation 
P. O. Box ' 2300 
Irving, Texas 75061 

Dear Mr. Pollard: 

4728 N. 21st Avenue 
Phoenix, Arizona 85015 

15 April 1982 

Please find enclosed the Reconnaissance Survey Report for 
southeastern Arizona and southwestern New Mexico. 

Unless we are instructed to the contrary, we shall continue 
attempting to obtain the "Walk-On Permit from the San Carlos­
Apache Indian Tribal Council to allow checking the San Carlos 
Deposits. We have been advised, no decision will be made 
until the newly elect~d Tribal Council becomes organized .. ~ 
and ,have their first official meeting. This is expected to 
occur around the end of April at the earliest. 

We are duplicating receipts for various expenditures and 
shall forward a statement under a separate cover. 

If you need additional copies of the maps or have further 
questions, plea$e call us. 

Sincerely, 

;/~1 ct , 43rrvv~1 .. 
Si 1 as C. Brownl( 

SCB:dm 



SILAS C. BROWN & ASSOCIATES 

GEOLOGICAL CONSULTANTS 

DIATAMACEOUS EARTH RECONNAISSANCE 

Southeastern Arizona 
Southwestern New Mexico 

by 

Silas C. Brown 

15 April 1982 



DIATAMACEOUS EARTH RECONNAISSANCE 

INT 

Diatomite is synonymous with diatomaceous earth, and 
in its natural state ;s a soft rocklike material consisting 
mainly of an accumulation of siliceous frustules (shells) 
or skeletons of diatoms that are microscopic single-celled 
plants of freshwater and saltwater origin. Chemically, dia­
tomite is essentially amorphous hydrated or opaline silica 
with varying amounts of contaminants such as silica sand, 
clay minerals, metal salts, and organic matter. The apparent 
density of dry consolidated diotomite is 20 to 40 pounds per 
cubic foot and that for dry powdered diatomite is 5 to 16 
pounds per cubic foot. 

LOCATION 

The diatomaceous earth reconnassiance survey included 
the San Pedro, Gila and San Simon Valleys in Southeastern 
Ariiona and Southwestern "New Mexico. 

PURPOSE OF INVESTIGATION 

Preliminary investigation was undertaken to evaluate 
the known diatomite deposits and locate any new deposits 
capable of producing ten million tons in one or more local­
ities. 

Approximately sixteen days were spent in the field. 
Considerable difficulties were encountered due to weather 
conditions, locked gates and impassable jeep trails and 
paths. 

CONCLUSIONS 

All diatomite deposits visited can be mined by open 
pit methods. They entail the usual associated environmental 
problems such as overburden disposal, dust control, and 
appropriate rehabilitation of abandoned quarry sites. Effec­
tive control of the silica dust can be obtained by employing 
enclosed circuits. 

The White cliffs (Mammoth) Deposit in Pinal County, 
Arizona, appears to be the only deposit capable of produc­
ing the required tonnage. Based upon reports, the San Carlos 
Deposit will probably be the second choice. However, no 
field check has been accomplished because of Tribal Elec­
tions and the "Walk-Onll Permit cannot be obtained until the 
end of April at the earliest. 

(2) 
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CONCLUSIONS (continued) 

The Whitlock (111 Ranch) Deposit in Graham County, 
Arizona has good large reserves, but on a much lesser scale 
when compared with the Whitecliffs Deposit. 

The Stevens (Duncan) Deposit in Greenlee County, Ari­
zona, has some fair deposits, but most are in a well settled 
and populated area. Many of the outcrops occur within the 
City Limits of Duncan, Arizona, and probably could not be 
economically acquired in a block large enough to mine. 

The deposits listed below were checked and found to 
be inadequate because of the thin and lensing beds of poor 
quality and quantity. No further investigative work is 
recommended on the following areas: 

Curtis 
BMS et.al. 
Soloman 
Sulphur Springs 
Buckhorn-Cliff 

Cochise County, Arizona 
Graham County, Arizona 
Graham County, Arizona 
Cochise County, Arizona 
Grant County, New Mexico 

Please refer ·to Exhibit I, the base map showing general 
locations of each diatomite deposit. 

RECOMMENDATIONS 

A more detailed survey of each area is needed to deter­
mine the reserv·es and quality of the deposits. 

Phase Number 2 

Contact owners of the Whitecliffs and Whitlock 
Deposits to determine availability and terms of acqui­
sition. 

Obtain permission from the San Carlos-Apache Tribe 
to conduct a preliminary survey of their deposit. 

Phase Number 3 

Map each deposit, calculate the amount in site, 
calculate amount of overburden and sample each area, 
project drilling locations to determine amount of re­
serves. 

Drill with a rotary down-in-hole pneumatic hammer 
to sufficient depth and block out reserves plus deter­
mine amount of overburden to be removed. 

( 3 ) 



RECOMMENDATIONS (continued) 

Phase Number 4 

Produce a feasibility study 

Phase Number 5 

Design and erect mil1ing'plant 

Phase Number 6 

Place deposits into production 

GEOLOGY 

The diatomite deposits are in fresh water lake beds, 
believed to be P1eistcene and/or Pliocene in age. The de­
posits occur in two levels and reminants of a third upper 
bench at Whitecliffs, and two beds at Whitlock. All are 
lensy and seldom form a continuous bed. The deposits are 
wid~-spread however, and large quantities of diatomite can 
be mined economically. 

Because of the lensing nature of the deposits, the 
high grade diatomite grades laterally into interbeds of clay 
and silt. Several cubic yards or tons of good quality dia­
tomite can be mined using selective mining methods. 

The diatomite beds contain varying amounts of clay, 
silt and minor chert. In some areas a clay bed occurs above 
and below the diatomite. Above the clay beds, a boulder 
conglomerate occurs which would have to be removed for open 
pit mining. 

The San Pedro Valley narrows north and south of the 
Whitecliff Deposits and grades from lake beds to fang1omer­
ates. The fanglomerates are composed primarily of sand, 
pebble and boulder conglomerate. 

The Gila River Valley includes the San Carlos and Duncan 
(Stevens) Deposits. Going upward in the geologic section, 
and to the north, the deposits change to volcanic tuffs. 
The deposits observed in the Upper Gila Valley near Buckhorn­
Cliff in New Mexico are thin and lensy and consist of air­
fall ash rather than diatomite. 

In the San Simon Valley, the Whitlock (111 Ranch) De­
posits are the best developed. Small lenses of diatomite 
extend southward for several miles but seldom exceed three 
feet in thickness. The BMS et.al. Deposits north of the 

(4) 
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GEOLOGY (continued) 

the town of Bowie are the southern extension of the lake beds. 
The diatomite is in horizontal beds and ranges from 4 inches 
to 8 inches in thickness. These deposits are considered un­
economical to mine, although, some mining has been accomplish­
ed and the ore shipped from Bowie via railroad to California. 
It was not determined where it was shipped in California nor 
for what end use. There was no need to make further inquiry 
based upon the limited deposit. 

No diatomite was found south of the BMS et.a1. Deposits 
as most of the area is being farmed and the lake beds change 
to fanglomerates from the surrounding mountains. 

WHITECLIFFS (MAMMOTH) DEPOSITS 

LOCATION 

The Whitec1iffs Deposits occur about 8 miles south of 
the town of Mammoth on the east side of the San Pedro Valley. 
More specifically, the claims are located in Sections 13 and 
18, Township 9 South, Range 17 East, G&SRB&M, and Sections 
18, 19, 20, 29, and 30, Township 9 South, Range 18 East, of 
the G&SRB&M, Pinal County, Arizona, containing 3120 acres 
more or less. 

ACCESSIBILITY AND FACILITIES 

These deposits lie to the east of the mlnlng community 
of San Manuel. It is accessible from the town of Mammoth 
by crossing the San Pedro River to the east and traveling 
southward for a distance of approximately 8 miles. 

The Southern Pacific Railroad at San Manuel connects 
with it's mainline at the Town of Bowie, about 25 miles to 
the south. The El Paso Natural Gas Company pipelines extend 
to the San Pedro River directly across from the diatomite 
deposits. An Arizona Public Service Company power line bi­
sects the approximate center of the property_ Water is 
available from wells in the San P~dro flood plain. 

GENERAL 

The reconnaissance survey gives only a general picture 
of the total diatomite deposits. A more exact figure of 
diatomite in these deposits are contingent on a more thorough 

( 5 ) 
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WHITECLIFFS - GENERAL (continued) 

investigation. This would include measurement of the dia­
tomite beds for thickness and quality; amo~nt of contaminent 
to be removed; quantity and type of overburden, and a drill 
hole program to determine the extent and thickness of the 
deposits below the overburden. 

Based upon some data acquired in the field, it appears 
the ten million tons required are . present in the Whitecliffs 
Deposits. It is estimated about 400 acres in Sections 18 
and 19 would average 20 feet or more diatomite in two hori­
zons and a limited amount in a third ' upper horizon. In some 
areas within the 400 acre block, the two beds exceed 50 feet 
of fair to good grade diatomite. 

If the 400 acres will average 20 feet in thickness, 
the projected estimates are as follows: 

43560 x 400 = 17.42 m sq ft x 20 ' = 348.4 m cu ft 
Assuming 54 cubic feet per ton, then 
348.4 + 54 = 6.45 m tons 

This is believed to be a conservative figure since some 
local areas would average 50 feet or more. It has been re­
ported the diatomite is up to 100 feet in thickness in places, 
However, this was not observed during the preliminary investi­
gation. 

Based upon the cursory survey, the Whitec1iffs Deposits 
are the most likely to contain the ten million tons of the 
quality of diatomite required. Phase 3 of the exploration 
should be instigated as outlined above and when an equitable 
arrangement can be made with Southwest Mining Company of Mesa, 
Arizona. 

Exhibit II shows the approximate edge of the diatomite 
deposits, location of ~ajor outcrops and their general thick­
ness. The eastern limits are governed by increased overburden 
and the eastward extension of the beds would have to be deter­
mined by drilling. 

Exhibit III shows the individual claims with the major 
outcrops and approximate thickness. The Whitlock Claims 
(not related to the Whitlock [111 Ranch] Claims in Graham 
County) join the Whitec1iffs on the east and south. These 
claims are also leased to Southwest Mining Company. A land 
check was not made of the Whitlock Claims as they appear to 
be beyond the main diatomite deposits and the overburden 
becomes excessive. 

Photos #1 through #6 show the general terrain, thick­
nesses, lensing nature and ~verburden. 

( 6 ) 



WHITECLIFFS - GENERAL (continued) 

Two samples were taken for assay with the following 
results: 

#5 Silica = 69.0% Alumina = 10 % Iron = 1.0% 
#6 72.5% 8% 0.8 % 

The samples were taken acrosS the complete outcrop and 
some contamination may have come from the overburden through 
percolating water. By going deeper into the formation wall, 
the percentages may improve by eliminating some of the con­
taminates. 

Wide spread samples taken for the Arizona Development 
Board, and the chemical analysis was reported as follows: 

Silica = 87.92% Alumina = 3.9% Iron = 0.1% 

WHITLOCK (111 Ranch) DEPOSIT 

LOCATION 

. The Whitlock Deposits are located approximately 20 miles 
southeast of the town of Safford. The major deposits center 
in Sections 26 and 27, Township 8 South, Range 28 East, of 
the G&SRB&M, Graham County, Arizona. Please refer to Exhibit 
IV. 

ACCESSIBILITY AND FACILITIES 

The Deposits can be reached by traveling approximately 
15 miles east from Safford on paved U.S. Highway 70, then 
southward about 5 miles on a good gravel road to the 111 Ranch. 
The road continues past the deposits approximately 8 miles to 
the community of Tanque, which is on the west side of the San 
Simon River. The river has no bridge and is dry except . during 
stormy periods. Please refer to Exhibit V, showing land status 
and claim locations. 

The Southern Pacific Railroad has a siding at Tanque. 
Electric power and gas lines are available along U.S. Highway 
70, about 5 miles north of the deposits. Water is available 
in some of the larger washes and larger quantities may be 
be developed by drilling in the gravels of the San Simon 
drainage. These latter well locations may be 2 to 4 miles 
from the deposits. 

( 7 ) 



WHITLOCK DEPOSIT (continued) 

GENERAL 

The diatomite deposits are 1ensy and some were observed 
to have thicknesses up to 30 feet. Please see Exhibit IV, 
indicating locations and thicknesses. The north portion of 
the deposit has been highly eroded to form small diatomite 
hills with up to 10 and 15 feet of overburden. The impurities 
include pumicite, clay and some calcium carbonate (lime). 

The deposits lie around the north end of the Whitlock 
Mountains, as would be expected, the overburden increases 
toward the mountains. 

Where erosion has exposed the deposits at the surface, 
an ideal open pit mining situation exists. A more detailed 
survey and drilling program are necessary to determine the 
lateral extent and the thickness of the deposits. 

The reconnaissance survey indicates the probability 
of approximately a two million ton reserve. This estimate 
is assuming 300 acres having diatomite averaging 10 feet in 
thickness. 

Because of the nature of the outcrops near the bottom 
of the dry washes, more diatomite may occur with depth. 
Therefore to try and deliniate the aerial extent of these 
deposits could prove to be very misleading. Each outcrop 
would have to be measured, sampled and drilled carefully for 
a more exact reserve figure. 

This is a good back-up property to the Whitecliffs 
Deposits, even though the Whitec1iffs should produce the 
tonnage required. Photos Numbers 7 through 10 show the general 
character of these deposits. 

Respectfully submitted, 
/' 

t.. / )/pti' n '" 

Silas C. Brown 
SCB:dm 
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SILAS C. BROWN at ASSOCIATES 

GEOLOGICAL CONSULT ANTS 

WHITECLIFFS (MAMMOTH) PHASE II ESTIMATE 

Professional services: Min. 

Field: 25-30 days geologist @ $350/day 
25-30 days 2 assistants @ $150 day each 

Max. 

Total for geologist & assistants = $650/day 

= $16,250 19,500 

Office: 12-15 days @ $350/day = 4,200 5,250 

Expenses: 3 "men 

25-30 days @ $120/day subsistence 3,000 

1 ,200 

3,600 

1 ,400 

4,000 

Milage: 3000-3500 @ .40 

Assays: 200-250 @ $16 

Miss'l: Site office trailer, 
assays, reproduction, 

3,200 

phone, etc. 750 1 ,000 
$28,600 "34,750 

1 5 % con tin 9 e.:...;,.n ..::...c y"-----r-:~4~,:....::2;..;:9~0---_=_5~, 1:,-,1:-=.3 
$32,890 39,863 

Drilling program page 2 • 

.. 

a. 
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SILAS C. BROWN & ASSOCIATES 

GEOLOGICAL CONSULTANTS 

Whitec1iffs con1t. 

Drilling program: Min. 

Rig- moving in & out from Apache Jct. 600 

Dozer for roads. drill locations,etc., 
10 - 12 days @$75/hour 6,000 

Dozer transport 
casing transport 
Water haulage 
Fuel haulage 

200 
100 
300 

40 
640 

Casing: 500-750 ft. @$3.00/ft. 

Drilling: 4000-5000 ft @ $lO.OO/ft 

Miss'l. Expenses: Dozer fuel & main-

640 

1 ,500 

40,000 

Max. 

650 

7,200 

640 

2,250 

50.000 

tainance, Safety & dust cont~r~o~1~.~1~,~070~0 ____ -,~1~,~2~5~0 
$49,740 61,990 

Totals 

15% contingency __ ~~7~,~4~6~1 ____ ~~9~,~2~979 
$57,201 71.289 

Professional Services & expenses 
Drilling program 

Min. 

32,890 
57,201 

$90,091 

Max. 

39.863 
71,289 

111,152 

;/;L t ~~~ 
Silas C. Brown 
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DIATOMITE 

By Arthur C. Meisinger I 

. Filt~tion (the separa tio n of sulids from liq­
~I~S) IS one of the most widely used operations 
In I11dustrial processing. and diatomite. or diato­
maceous earth, has been an indispensible filte r 
aid material for more than 60 years . 

The United States. the most important source 
of high-quality filter aid material. is the world's 
la r~e~t pro~~cer a nd consu mer of diatomite 
and. 10 addlUon. exports significant quantities. 
In the past II years (1964-74). world produc­
tion of diatomite has ann ually averaged over 
1.. 62.million tons.2 Domestic and wo rld prodllc­
uon Il1creased 111 1974 for the thi rd consecutive 
year. Although preliminary estimates for 1975 
indicate a decline in product jon from th at of 
1974. the upward trend is expected to continue 
th rough 1980. 

Based o n con tingency assumptions for various 
end uses of diatomite . demand for the yea r 
200Y has .tx:en forecas t t() ra nge from 1.0 million 
to 2. I mllhon tons for the Umted States and 
from 3.2 million to 7.0 million tons for the res t 
of the world . The probable domestic demand in 
2000 is nearly 1.8 million tons. or a 5.4 percent 
annual growth rate through the forecast period, 
1973-2000. Domestic diatomite reserves (esti­
mated to be 600 million tons), more than half of 
~"hich are contained in current op(o:rating depos­
ItS in Western States . will furnish probabl e 
cumulative requ ireme nts of 26.5 million tons 
indi ca ted in table 5. 

Rest-of-world consumption is forecast to grow 
at a probable higher rate of 6.5 pe rcent , primar­
ily because of increasing need for filte r media 
using diatomite. Expected cumulative d ema nd of 
72.3 million tons in the rest of the wo rld by 
2000 can be met in part by expanding presently 
?evebped deposits in producing countries and . 
In part. by an increase in imports from th e 
U ni ted States. Development of inferred reserves 
of diat<;>mite to in~rease supply avai lability in all 
producll1g countn es would be more than ad c­
tju a te to supply r emai~ing requirements 
th roughout the forecast penod. 
. Potential substjtutjon by com petitive materials 
IS presen t for a ll m ajor uses of diatomite ; 
however, based on availability a nd technical and 
economic factors. the continued desirability of 
diatomite for its many applica tions seems as­
sured. 

INDUSTR Y STRUCTURE 

Background 

Diatomite \\'as fi rst produced in the United 
States in 1884 on the east coast in Marvland. 
D~p()sits on the \\'Cst coast were opell~d to 
nllfllng JI1 the late 1880's in California. Califor­
nia .e.merlSed as the . dominant produ(ing State. a 
posItion It has retalllcd sJI1ce about the lime of 
World War I. ow ing in large part to th e 
continuing development ()f the extensive diato­
mit e deposits near Lomp oc. Santa Barbara 
County. In IY7 5. Nevada was the sl'cond largest 
p rod ucing State with minor output from K4l llsaS. 
Oregon. a~d Washington . OU1er SUItes tha t have 
had n'c~)rdl'd producti()n of diatomite a re Ari­
zona. Con ll eC tl Cll t. FlOrida, Idaho, Massachu­
setts, New Hampshire, New Jersey. New Mexico. 
Ne\\" York. Uta h. and Virginia. 

Size, Organization, and Geographic Distribution 

Ullitfd Slulr.I.-The United States is the world's 
larges t producer and consumer of diatomite. In 
1975. I j companies ac ti vely mined and pre­
pared diatomite from 17 operations in 5 
States--California, Kansas. Nevada. Oregon , and 
Washington . T he rnajor producers are Johns­
Manvi ll e Sales Corp. at Lompoc. Calif.; Grefco. 
Inc. . with operations near Lompoc. Calif. and 
Mina. Nev.; Eagle-Picher Industries, Inc .. with 
faci lities near Sparks and Lovelock, Nev .; and 
Kenite Corp .. Djvision of Witco Chemical Corp .. 
a t Quincy. Way,. The major firms have other 
mi neral and manufacturing interests such as the 
p roduction of asbestos products, roofing. floor 
tilt·. acoustic insulation , rd"ractories. lea d a nd 
zinc, plastics, thermal insulation. chemica ls. and 
ind ustrial fillers. 

Other COlllltrie.I.- Worid production of dia l< >­
mite has annually ave rage a pproximate ly 1.62 
m illion tons in th e past I I years ( 1964-74), 
coming from some 30 cou ntries on f) continents. 
France. Italy. the U.S.S.R .. and West Ge rmany 
lead the o ther counuies in diatomite production. 
In additi()n. Denmark an nually produces a su b­
s~antia l tonnage of moler. an impure diatorna-

I Industry ttonomist. DivlSlIl1l cof Nunmt'Ia11it. Min('rals . 
1 Th(' ~uan ( itif:1 uS<"d throughout this chaplcr ,lfe shon tons urut=S50 oth('rw i.!of' 

' p<Cified . 
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ceous earth. used mainly as insulating bricks. 
Some of the major European producers are 
Carbonisation et Charbons Actifs (CECA). a 
subsidiaryl of Pierrefitte-Auby in France; Verei ­
nigte Deutsch Kieselgurwerke KG of West Ger­
many; and Winkelmann Mineraria Spa .. Diatom 
Spa., and Diatomite Italiane APES. Spa .. Italy 
(2).3 Johns-Manville Sales Corp .. one of th e 
leading producers and processors of diatomite in 
the United States, also has opera tions in France. 
Iceland. Mexico, and Spain . 

World diatomite production and capac.ity in 
1973 and projected capacities for 1974 and 1980 
are shown in table I . 

Definitions, Grades, Specifications, and Uses 

Diatomite is synonymous with diatomaceous 
earth and the lesser used German word. "kiclsel­
guhr." The terms "moler" and "moler earth" 
apply to an impure diatomite \,ith a high clay 
content produced in De nmark. Diatomit.e in its 
natural state is a soft rocklike material consisting 
mainly of an accumulation of siliceous fi' ustules 
(shells) or skeletons of diatoms that arc micro­
scopic single-celled plants of freshwater a nd 
saltwater origin . Chemically . diatomite is essen­
tially amorphous hydrated or opaline silica with 
varying amounts of contaminants such as sili~ 
sand , clay minerals , metal sal ts , and orgamc 
matter. The silica content of diatomite wi ll range 
from alxlut 58 to 91 percent with a correspond­
ing va riation of accessory oxides and about 3.5 
to 8.5 percent water of combination(5). 

Diatoms occur in more than J o.oon species 
and vary in size from several micrometers to 
hundreds of micrometers in diameter . The 
apparent de nsity of dry consolidated diatomite is 
20 to 4010unds per cubic foot and that for dry 
powdere diatonute is 5 to 16 pounds per cubic 
foot. 

Although no standard-grade specifications ex­
ist for pTepared diatomite. producers market 
diatomite in a range of' grades through t.rade 
name d esignations such as "Cehte." "Celatom." 
"Dicali te," a nd "Microsil." The separation of 
products into various grades is based principall y 
on different test performance charactclistics for 
each specific application. Based on production 
methods, processed diatomite powders are classi­
fi ed as "natural." "pink" or calcined , and "white" 
or flux-calcined. with a range of grades in each 
classification. Those process designations. how­
ever, do not maintain identity into the marke t 
classifications. 

Filtration is the lTI<l:jor end use of diatomite. 

3 hal idzed num~rs in poarcntheses refc.-r to itt"ms in the list of re r(-rc-r'kCS;U the 
end or lhis chapt er. 

Table 1.-World diatomite capacity and production, 
1973, and capacity, 1974 and 1980 

(Thousand short IonS) 

1973 Capacity 

CapaCIly Production 1974 1980 

North America: 
Unlled States ------------ 1.000 609 1.000 1.150 
Costa Rica _ .. 30 23 30 35 
Mexico ".----- ---- 35 17 35 40 
Other 

, 
5 5 5 --------- ---- .- --_. _-

Total ----- -----_._ -_ .. -- 1.070 650 1.070 1.230 

Europe: 
Denma'" ----- ----- 125 118 125 145 
France ---- --- - .. 200 190 200 230 
Iceland ----_.- -- - -- -- --_.- 30 24 30 35 
haly -- --- -------------- 75 65 75 90 
Spain 30 22 30 35 
U.S.S.A. 450 430 450 500 
We ... Germany .•.••. ---- 125 51 125 145 
Olher 25 16 25 30 

Tolal -_._ . .. 1.060 916 1.060 1.210 

Other' 
South America --------- 25 17 25 30 
Alnea 10 3 10 10 
A .. a 10 10 10 
Oceana _ 15 15 20 

World 100al 2.190 1.597 2.190 2.510 

Other important uses include soft abrasives. 
indusnial fill ers. and lightweight aggregates. Di­
atomite as a filler or extender is used in pai Il l. 
asphalt p roducts. paper. and plastics where bul k 
is needed with minimum weight; where econ­
omy qf more expensive ingredients is a factor ; 
and when a ntica king , good absorbency. and 
mild abrasiveness are deSIred. 

Other uses of diatomite include shaped fOlms 
as catalyst carriers utilized in petroleum refining, 
hydrogenation of oils. and acid manu facturing; 
carrier for insecticides; anticaking agents for 
fertilizers and explosives; soft abrasives; a source 
for highly reactive silica; and lightweight aggre­
gates. pozzolans. and soil conditioners. 

RESERVES- RESOURCES 

Geology 

Although actual fossil evidence is lacking. 
diatoms apparently lived abundan tly in all geo­
logic ages from Precambrian to and including 
Recent. However, for diatom colonies to accu­
mulate a nd...-s u1lse~lIe.n.tl}' [o.n .edi.!!.l.!..!l.ts, 
proper environmental reguirements are neces­
sa to permi rgrow ana de ositiqn over an 
a equate lime peno. e more important I 
rt:quirement s include coo\, clear, well-lighted 
water , a supply of nutrients and dissolved silic.a, 
a nd relatively quiescent conditions (!0:. example. 
protective marine coves or large inland lakes) to -
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revent undue contamination and de dation. 

(

Rates of accum atIon, egree of-water tempera­
ture, salinity, and depth are also important in 
detennining the abundance and species of di­
atoms found in a deposit (6). 

I Present economic deposits and other data 
indicate t.hat appreciable diatom concen.lrations 
are restricted to relatively recent geologic a8!s. 
The important depoSIt types are- - -

'1 . Compact marine sediments, mostly Ter­
tiary. in age, th~t have accumulated near 
contInental margms. ) ) 
Nonmarine (freshwater) strata that formed 
ad 'acent to ancient rivers or in lakes of 
MIocene, Pliocene, or eistocene age. 

3. e Iments ormea in modern :-Iakes, 
marshes, and bogs, usually of Quaternary 
or Recent age. 

U.S. and World Resources 

Diatomite deposits occur in many areas of the 
United States and are widely distributed on all 
continents, bu-t known data are inconclusive for 
a tabular presentation of reserves on a world­
wide basis. 

Based largely on descriptions of operating 
properties and geologic evidence (5), domestic 
reserves are estimated to be 600 million tons-all 
located in Western Stales. The major quality­
grade reserves are contained in the Lompoc, 
Santa Barbard. County. Calif., deposit area, and 
are probably sufficient to continue r.resent oper­
ations for at least 100 years. Idenofied reserves 
of diatomite in Nevada approximate 25 million 
tons (1). Although reserves in deposits in Ore­
gon and Washington are not quantified, current 
economic operations indicate sufficient quantities 
are available to meet future demands. Large 
resources of diatomite also occur in undeveloped 
areas along the Atlantic coast from Maine to 
Florida. 

Little information is available on diatomite 
reserves in other producing countries. Deposits 
of high-quality diatomite were discovered near 
Inca, -Peru, in 1975. Reported indicated reserves 
were on the order of 67 million tons. Measured 
and indicated reserves in deposits in Brazil, 
France, Iceland. and New Zealand are each on 
the order of 2.5 million tons. 

Total reserves. largely in the inferred cate­
gory, for all countries are speculatively placed at 
2 billion tons. 

TECHNOLOGY 

Mining 

Most commercial diatomite de sits occur at 

9r near the surface and can be mined by open 
pit methods. Dredging with dragline scrapers is 
the usual method employed for lake bottom 
deposits, such as ,at Lake Myvatn, Iceland. and 
Kentmere, EnglaIfd. I n the Massif Central area 
of France , underground mining is used in 
c;onjunction with open pit operations .. The par­
ucular method employed. however, wIll depend 
upon the deposit's thickness, stratification, atti­
tude, areal topography, and nature of overbur­
den. 

Diatomite mining in the United States is all 
open pit, normally using some combination of 
bulldozers, scraper-carriers. powershovels, and 
trucks to remove overburden and the crude 
material. In most cases fragmentation by drilling 
and blasting is not necessary, although that 
procedure is followed in certain harder diato­
mite zones and in lenses of waste material. 

Processing and Product Preparation 

Processing of diatomite involves a series of 
basic steps developed and refined by the indus-­
try over the years, primarily to take advantage 
of the unique characteristics of the commodity 
for use as a filter aid and filler to meet industrial 
requirements. The major rocessed diatomite 
products are powders and awe les 0 vanable 
. es an ra es t at ave been uncalcined. 
raJ t-ca cmed flu - a e . 

- ocessing of uncalcined, or "natural" grade, \ 
diatomite initially comprises the drying and 
crushing of crude material to reduce the high 
moisture content (up to 60 percent water) . 
Further size reduction and removal of water is 
usually accomplished by a blower-hammer mill 
combination with a pneumatic feed and dis­
charge system to suspend the particles. The 
suspended particles and impurities are separated 
and removed through a series of cyclon.e classi­
fiers. The various sized products are then col­
lected in a baghouse for market preparation. 
principally for tillers and uses other than filter 
aids. 

For filtration uses, "natural" grade diatomite is 
calcined by heat treatment in a rotary kilIh-with 
or without a fluxing agent. The calcination 
process removes any organic matter or con­
tained water and converts impurities into a 
fused slag that is later extracted by air classifica­
tion. The resultant straight-calcined product is 
normally applied to filter uses where medium 
flow rates are required. For filtering that re­
quires faster flow rates, the addition of a fluxing 
agent to the kiln feed sinters the diatomite 
particles and increases the particle size. thereby 
mcreasing the flow rate. 



342 MINERAL FACTS AND PROBLEMS 

DIATOMITE 
SUPPLY- DEMAND RElATIONSHIPS-1973 

WORLD PRODUCTION 
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Figure I.- Supply-demand relationships for diatomite. 197 3. 

Current Research and Applications 

Research conducted by most of the large 
domestic diatomite producers has emphasized 
product development that has led to ~ number 
of new applications for the commo~lt~. Some 
recent examples of new product applicattons are 
the following: A formulation of. properly pre­
pared diatomite to act as an annblocking agent 
when incorporated in polyethylene manufactur­
ing; removal of manganese from well water by 
adding diatomite with soda ash to the water, and 
then precipitating the oxidized manganese 
through diatomite vacuum filters ; the rem~val 
of undesirable material from a dye operauon 
incorporating diatomite filtration. followed by 
granular activated carbon adsorption; and use as 
a "sunburn lotion" on freeze-damaged citrus 
trees (3-4). In the last case, a finely particulate 
diatomite powder is applied as a whitewash on 
new tree growth to prevent further damage . 
The producers have also been active in process 
control research to maintain uniformity within 
various product grades. 

SUPPLY-DEMAND RELATIONSHIPS 

The supply-demand relationship for diatomite 

is shown in figure I for 1973. and in table 2 for 
the period 1964-74. 

Components of Supply 

The United States is self-sufficient in diato­
mite supply. and significant quantities are ex­
ported . mostly in the form of packaged con­
sumer products. TIle quantity of diatomite im­
ported by the United States is minor and is used 
primarily for test purposes. 

Producer stocks of diatomite are not known 
but are believed to range from 5 to 10 percent 
of annual production. 

U.S. and World Production 

U.S. production o f processed diatomite in 
1974 was 664,300 short tons compared with 
nearly I million short tons for other producing 
countries. The United States has produced an 
average of 607,000 tons over the period 1964-
74, or 37 percent of the world diatomite output. 

U.S. and World Consumption Pattern 

World consumption of diatomite totaled 1.5 
million tons in 1974. The most important end 
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Table 2.-Dlatomite supply-demand relationships, 1964-74 
(Thousand short tons) 

1964 1965 1966 

Wond production: 
Umed Slates ------ ----------- ----- 563 5&4 607 
ReM 01 world ----- -- ---------- -- --- 809 826 1.186 

Totl! --------- ---- --------.- ---- - 1.372 1.410 1.793 

Components 01 U.S. supply: 
U S. production --- ---- ------ -- -.... 563 5804 607 
EMimalod industry Sled<. Jan. 1 ------ 50 50 50 

TOIa! U.S. supply •.••••••••••• • •.. 613 634 657 

DIstribution 01 U.S. supply: 
Estimated industry Mod<. Dec. 31 . . 50 50 50 
Export. --.--- ------- ---- ---- -- -- .. 128 114 144 
Demand --- ----------------------- 435 470 463 

U.S. demand pattern: 
Finer media -------- ----- ----------- 205 207 213 
Chemical • •.•••• ____ • _____ • ___ •••• __ 104 94 93 
Aetraclones ----------------._------ 17 28 23 
OIher ----- ------- ----------._ .. _-- 109 141 134 

TotuJ U.S. primary demand 435 410 463 

, Prelornnary. 
, Aellisod . 
. ' EM,mated . 

use of diatomite-filter medium-has steadily 
increased throughout the past J 1 years. Domes­
tic use for diatomite as a filter medium com­
prised 53 percent of the 478,000 tons consumed 
lfl J 974 . World consumption of diatomite for 
filter use in various industries such as food , 
pharmaceutical, beverage, and munici pal water 
processing is estimated LO be around 50 percent 
o f annual production. 

The ljuantity of processed diatomite used as a 
filler or extender in the preparation of various 
industrial chemicals and pamts in the United 
Stales in 1974 was 110,000 tons, or 23 percent 
of total consumption. 

Dialomite used for thermal insulation in 1974 
was about 7 percent (32,000 tons) of domestic 
consumption. A kiln-fired molded brick is the 
primary form for insulation , although diatomite 
pi Iwders and aggregates are also used as a loose 
(Overing, filling, or binding. 

O ther uses totaled 81,000 tons or 17 percent 
of demand in 1974. 

World Trade 

The principal diaLOmite-producing countries 
are also the major exporters of diatomite prod­
ucts. Diatomite is used in nearly every country 
primarily for filtration purposes. 

U. S. exports were 28 percent of domestic 
, production in 1974, and diatomite products 

were exported principally to Canada, Japan, the 
United Kingdom, West Germany, Australia, and 
:ht' Republic of South Africa. The United States 
i~ the largest producer and exporter of diato-

1967 

625 
1.166 

1.791 

625 
50 

675 

33 
148 
494 

237 
89 
20 

H8 

494 

1968 1969 1970 1971 1972 1973 1974 ,. 

646 • 598 598 535 576 609 664 
1.0804 • 1.018 • 1.015 . 1.033 982 .' 988 • 1.068 

1.730 . 1.616 . 1.613 • 1.568 1.558 .. 1.597 .' 1.732 

646 ' 598 598 535 576 609 664 
33 37 37 37 40 38 36 

679 ' 635 635 572 616 647 700 

37 37 37 40 38 36 36 
168 176 154 142 148 178 186 
474 ' 422 444 390 430 433 478 

237 ' 245 258 230 250 282 255 
95 ' 84 64 74 80 91 110 
19 ' 17 18 12 17 19 32 

123 ' 16 84 74 63 61 61 

414 • 422 444 390 430 433 478 

mite. The U.S.S.R. is the second largest pro­
ducer, but data are not available on exports. 
France, the leading producer of filter-aid-quality 
diatomite in Europe, supplies most major Euro­
pean markets. Denmark exports about 40 per­
cent of its diatomite production annually along 
with a large percentage of moler earth, primar­
ily to the United Kingdom for use as moler 
brick in construction and as a fertilizer coating. 
The United Kingdom imports various grades of 
diatomite that average aboul 14,000 tons per 
year, mostly from the United States, Denmark, 
West Germany, and France. 

Substitutes 

Many alternate materials can be substituted in 
end uses for diatomite; however, the unique and 
desirable porperties of diatomite assure a contin­
uing acceptance for many applications. Ex­
panded perlite, asbestos, and sihca sand compete 
for some filtration purposes although, in most 
instances, diatomite is a superior material. Alter­
nate filler materials include talc, ground silica 
sand, ground mica, clay, perlite, venniculite, and 
ground limestone. For thermal insulation pur­
poses, a variety of materials such as high 
alumina brick, fire clay, asbesLOs, mineral wool, 
expanded perlite, and exfoliated venniculite can 
be used . 

STRATEGIC CONSIDERATIONS 

Of the 18 nonmetallic mineral commodities 
requiring strategic attention, diatomite has the 
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Table 3-Tlme-prlce relationship for diatomite 

Average annual price, dollars por short ton 
Year 

ActUBI pnce ConSlant t 973 dollars 

1954 39.21 67.49 
1955 39.21 6657 
1956 39 .21 6438 
1957 4336 68.61 
1958 46.18 71 .26 
1959 47 59 72.22 
1960 49.50 73.99 
1961 50 65 74 .70 
1962 5006 72.97 
1963 50 .72 72.98 
1964 50.62 71 .80 
1965 49 .94 6956 
1966 5244 71 .06 
1967 5254 68.95 
1968 57 .98 73. 11 
1969 6096 7336 
1970 54 63 62.37 
1971 64 .25 70.14 
1972 65.19 68.84 
1973 5926 5926 
1914 76.31 69.19 
1975 ' 73 .95 

, Price da18 for 1975 IS based on prehmnary estimate . 

lowest rating (16) ""ithin the medium priOlity 
category. The low rating ",as established primar­
ily because reserves of diatomit.e are more than 
sufficient to meet cumulative domestic demand 
through 1985 and 2000. 

ECONOMIC FACTORS AND PROBLEMS 

Prices and Costs 

The weighted average price (in constant 1973 
/ "dollars) of domestically prepared diatomite has 

ranged from a low of $59.26 per ton to a high 
of $74.70 per ton over the past 21 years (table 
3). Prices of processed diatomite for a variety of 
end uses vary depending primarily upon grades, 
packaging, and shipping costs. In 1974, the 
average price for filter grades. tne large'Sl'end 
use. was -$8. Eer ~ Average prices per ton 
or other uses -in- 1974 were insulation, $55.59; 

fillers, $ 77.12; lightweight aggregate, $47.31; 
abrasives, $129.51; and miscellaneous uses , 
$46.25. 

Transportation has always been an important 
cost factor in the price of diatomite to the 
ultimate consumer because the product is a 
high-bulk commodity, and thus has a high 
freight rate per ton. The cost of moving diato­
mite (bulk shipments) from western producing 
Ix>ints to midwestern and east coast markets, for 
example. has ranged from $25 to $35 per ton, 
However, because of essential industry applica­
tions for diatomite, transportation costs have not 
seriously affected supply and demand in the 
past. 

Taxes and Tariffs 

No special taxes are imposed on the diatomite 
industry. Producers are currently granted a 14-
percent depletion allowance on domestic and 
foreign production. Crude or processed diato­
mite is imported free of duty. 

OPERATING FACTORS AND PROBLEMS 

Environmental 

Employment Productivity 

Employment in the diatomite mmmg and 
processing sectors of the industry is estimated to 
be about 850 employees. Based on that number 
and the 1974 output, approximately 780 tons of 
processed diatomite was produced per produc­
tion employee. 

OUTLOOK 

Demand 

Domestjc demand for diatomite is anticipated 
to increase to between 1.0 million and 2.1 
million tons by the year 2000, with a probable 
demand of 1.8 million tons or a 5,4 percent 
annual growth rate. 

The demand forecast was developed by an 
analysis of contingency factors influencing con­
sumption for the major end-use categories. 
Diatomite demand for eac h end use was first 
projected to 1985 and then 2000 on the basis of 
a forecast growth rate for the gross natjonal 
product (GNp), with the exception of the refrac­
tories category, which was projected by means of 
the Federal Reserve Board Index of Industrial 
Production (FRBIPI). The quantities of diato­
mite for each end use indicated by those 
projections constituted a forecast base that was 
then modified by contingency assumptions such 
as technological and economic factors to arrive 
at a forecast demand range. The overall de­
mand range was obtained by a summation of 
the individual end use forecast ranges. 
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Table ".-ProJectlons and forecasts for U. S. diatomite demand by end use, 1973 and 2000 
(Thousand short ton.) 

End use 

An ... media .................... _ ... . ... ......... . 
ChemiCal.-<' .... . ..... ..... ..... ... ... . .. .. . .. .... . 
R"".."ori .. .... ................ .... .. .. ......... . 
Othw ... . ....... ............. .......... . . . ...... . 

1973 

262 
91 
19 
61 

TOI8I ...... ...... .... .. .. ......... .... . 433 

670 
230 

55 
155 

2000 
Conlingency f()(ee3S1S f()( United Slales 

F()(&east range 
Probable 

Low High 

585 1.275 1.100 
200 390 300 

45 90 85 
120 330 300 

950 2.085 1.785 

Tabl. 5.-Summary of forecasts of U.S. and rest-of-world diatomite demand, 1973-2000 
(Thou sand short ton s) 

2000 
Probable 

Probable average 
F()(ecast range annual growth rate, 

1973-2000 
1973 

Low High 1985 2\JJU (percenl) 

Uniled Sial •• : 
Primary demand ........ .. 433 9S0 2.085 815 1.785 5.4 
Cumulative __ __ _____ __ __ _ 18.000 29.000 7.400 26.500 

R.sI of the WO<Id: 
Primarydemand .. ... .. ... 988 3.200 7.000 2.100 5.400 6.5 
OJmulauve . .. .. ... .... __ 52.300 85.600 18 .300 72.300 

W()(Id : 

Primary demand ... ...... . 1.421 4. 1S0 9.085 2.915 7.1HS 6.2 
Cumulative .. .......... .. 70.300 114.600 25 .700 98.600 

The summarized diatomite demand forecasts 
for the United States and the rest of the world 
for 1985 and 2000 are shown in table 4. The 
contingency forecasts for the United States by 
end use are given in table 5. 

End Use Trends 

Fi1le1' medin.-The projected demand for this 
end use, based on the forecast growth rate for 
the GNP, established a forecast base of 670,000 
tons. Since increasing needs for water purifica­
tion with removal of Impurities in manufactured 
products and reusable process fluids are antici­
pated, the high demand forecast was set at 1.275 
million tons. The Ivw demand forecast of 
585,000 tons was established near the forecast 
base because of the possible substitution of other 
filte r media for diatomite during the forecast 
period. The probable demand is 1.1 million tons 
(slightly below the forecast high) because of 
antICipated increasing demand for diatomite to 
recycle indusuial process fluids and municipal 
wat.er supplies. 

ChemicaLs.-Industrial chemical demand was 
,elated to the GNP to establish a forecast base of 
230,000 tons. Some of the products containing 
iiatomite, like plastics, paper, and paint, could 
lave a higher growth rate than the GN P and 
:ause projected demand to increase; however, by 

2000, alternate materials could be substituted for 
some applications. Because of the foregoing 
assumptions, the low forecast demand was estab­
lished at 200,000 tons and the high at 390,000 
tons. The probable demand of 300,000 tons was 
placed nearer the midpoint of the forecast range 
because of an anticipated growth rate slightly 
below that of the GN P. 

Rl'fract.uries. - The demand forecast base of 
55,000 IOns for this end use Gllegory was rdated 
to the Federal Reserve Board Index of Indus­
trial Production (FRHIPI ). The forecast high is 
90,000 tons because of a probable increase in 
use for diatomite in high-temperature equip­
ment. Anticipated availability of competitive in­
sulating materials suggests a demand of 45,000 
tons. for the low forecast, but the expected 
increase in use of diatomite during the forecast 
period place~ the most probable quantity of 
85,000 tons nearer the forecast high. 

Other Uses.- The variety of applications and 
bro;1d spectrum of industlies involved in this 
category was correlated with the GNP to estab­
lish a d iatomite forecast base of 155,000 tons. 
Consideration of factors such as the develop­
ment of new products requiring greater quan­
tities of diatomite coupled with the possible use 
of alternate matelials restricting consumption of 
diatomite resulted in a forecast of 330,000 tons 
for the high and 120,000 LOns for the low. The 



:146 . MINERAI. FACTS AND PROBLEMS 

probable demand of 300,000 tons, slightly below 
the forecast high, wa~ selected because of the 
existing aggressive industry research programs 
to develop new uses and expand markets for 
older products. 

Cumulative Requirements to 2000 

The probable cumulative U.S. demand of 26.5 
million tons during the forecast peliod, 1973-
2000, can be met from domestic supply at 
current prices. The rest-of-world probable cu­
mulative demand of 72.3 mi ll ion tons will be 
supplied by exports from the United States and 
production from other diatomite-producing 
countries. 

Supply 

Uniled Staies and World Nl'soura.I.-Deposits of 
diatomaceous earth are distributed throughout 
the world . However. deposits located in the 
Western United States, the U.S.S.R., France. and 
Denmark are currently supplying the m~jor 
portion of world relJu irements. 

Domestic reserves (estimated to be 600 million 
tons) , more than half of which are contained in 
current operating depus its, can easily sustain 
domestic requirements through the forecast pe­
riod, 1973- 2000. 

Demand for the rest of the world can be met 
in part by expanding presently developed opera­
tions in otller producing countries and , in part, 
by an increase in imports from the United 
States. Development of inferred reserves to 
increase supply availabil ity in all producing 
countries would be more than adequate to meet 
remaining requirements throughout the forecast 
period . 

Production Forecast to 1985 and 2000 

Domestic diatomite production was 609.000 
tons in 1973 and 664.300 tons in 1974. com­
pared with a demand of 433.000 tons in 1973 
and 478,000 tons in 1974; therefore. production 
exceeded demand by about 40 percent. The 
probable domestic demand in 1985 and in 2000 
IS 815.000 tons and 1.785 million tons. respec­
tively. If the current ratio of production to ' 
demand continues throughout the forecast pe­
riod. domestic prod uction would be 1. 15 million 
tons in 1985 and 2.5 mi ll ion tons in 2000. 

For speculative purposes, however, a straight­
Ii ne projection derived from historical produc­
tion data (table 6) suggests that diatomlle pro­
duction in 1985 and in 2000 might be 824.000 
tons and 1.033 million tons. respectively. if the 

Table 6.-COmparl90n of domestic diatomite production 
and demand 1954-74, 1985, and 2000 

(Thousand short tons) 

Year u.s. 
demand 

1954 285 
1955 302 
1956 318 
1957 335 
1958 341 
1959 368 
1960 389 
1961 406 
1962 413 
1963 431 
19&4 435 
1965 470 
1966 463 
1967 494 
1968 474 
1969 491 
1970 444 
1971 390 
1972 430 
1973 433 
1974 ' 478 

1985 ' 815 
2000 ' 1.785 

•. Estlmaled 
, Pretlmnary, not used In forecasts . 
, Probable forecasts from lable 5 
l 2Q-year trend . 

DomestiC 
production 

356 
377 
398 
419 
439 
460 
481 
501 
522 
543 
563 
564 
607 
625 
646 
667 
598 
535 
576 
609 
6&4 

' 824 • 1.000 
' 1.033 ' 2.000 

historical trend continues. Based on analysis ot' 
conti ngency factors affecting domestic p'roduc­
tion. estimated diatomite production WIll be I 
million tons in 1985 and 2 million tons in 2000. 

Possible Supply-Demand Changes 

No significant supply-demand changes are 
anticipated during the forecast period for the 
domestic diatomite industry. It is expected, how­
ever. that changes in supply patterns will occur 
in areas outside the United States for the larger 
diatomite producers. Factors that could prov1(ie 
incentives for development of overseas deposit.s 
include the impact of inflation on costs. fluctuat­
ing freight markets. and the gradual expansion 
of industrial activity in d eveloping countries. 
Increasing freight rates could also reduce U.S. 
exports in the future. 

Possible Technological Probrress 

Production methods at currently operated 
deposits are relatively simple; therefore. no 
significant changes in technology are anticipated. 
The most likely area for change will be 10 the 
utilization of diatomite where the pressure of 
competitive materials will require progressive 
improvements in efficiency and applicability of 
products. An increase in population and spread 
of industrial activity will also require larger 
quantit.ies of clean and potable water entaihng 

.. 
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recycling of liquids through low-cost filter mate­
rials. stich as diaLOmite. Some research has been 
done by industry Uohns-Manville Sales Corp. 
announced the availability of a diatomite recy­
cling system in 1972) on recycling with diatomite 
liller aids. 

J'.)ssibJe advances in development of beneficia­
[ion methods may be applicable to purifying 
I()\\·-grade. day-contaminated diatomaceous earth 
\\'hich , in turn. could decrease final consumer 
'osts by reducing shipping costs from more 
jistant deposits to the market areas. 
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DIATOMITE 
By Benjamin Petkof 1 

MICROSCOPIC water plants called dia­
toms secret~d silica fr?m the prehistor~c 
seas in which they lIved. Upon theIr 

death their silicified remains settled to the 
bottom and formed sedimentary depo~its of 
amorphous silica of . great. depth. ThIS m~­
terial, referred to as dIatomIte, possesses certam 
physical properties which make it valuable as 
a filter medium, as industrial filler, for thermal 
and accoustical insulation, and for many other 
purposes. 

The United States leads the world in produc-

tion, with primary production in California. 
Production during 1960-62 averaged more than 
482,000 short tons per year, valued at about $24 
million. 

The principal problems confronting the in­
dustry concern the search for new u~s, develop­
ment of specialized processes and eqUIpment .for 
improvement of efficiency and product qualIty, 
health hazards high transportation cost, and 
need for markets for low-quality diatomite and 
any coproducts developed during mining. 

BACKGROUND 
In A.D. 532, the Roman Emperor Justi~ian I 

used diatomite brick to lighten constructIOn of 
a dome 107 feet in diameter in the church of St. 
Sophia in Constantinople. The first large­
scale application of diatomite was as an ab­
sorbent for liquid nitroglycerine, developed by 
Alfred Nobel in 1886; this use is now obsolete. 
The first extensive use to survive was for filtra­
tion of raw cane sugar liquor. This application 
dates from 1876, when diatomite began to 
replace paper pulp, compressed cotton, and 
asbestos-cellulose filter pads U~, 6).2 

The most important developed domestic de­
posits were discovered about 1890 near Lompoc, 
Calif. Insulating brick cut from natura~ly 
consolidated diatomite was the first quantlty 
product of the Lompoc mines. In 19~6, the fir~t 
mill was built at Lompoc to pulverIze the dI­
atomite. In 1912, new owners of the Lompoc 
quarries organized the Kieselguhr Co. .of 
America and beO"an a program to develop dIa­
tomite as a filte~ aid. Subsequently, the firm 
name was changed to Celite Co. This organi­
zation acquired extensive adjoining acreage in 
1926, and 2 years later was sold to the J ohns­
Manville Corp. Great Lakes Carbon Corp. has 

1 Commodity specialist. 
2 Italicized numbers In parentheses refer to Items In the 

list of references at the end of this chapter. 
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since acquired and developed a large acreage in 
the Lompoc area (11). 

SIZE AND GEOGRAPHIC DISTRIBU­
TION OF THE INDUSTRY 

The United States is the largest world pro­
ducer and user of diatomite. During 1963, 15 
plants operated by 13 comI?anies produced diato­
mite. In 1962, 12 compames operated 14 plants, 
producing an average of 482,000 short tons p~r 
year valued at about $24 million. CaliforJpa 
produced the bulk of domestic supply 'Ylth 
smaller quantities from Nevada and Wash!-ng­
ton. Arizona, Mary land, and Oregon prOVIded 
minor quantities. . 

The major producers durmg ~963 were J ohns­
Manville Corp. at Lompoc, CalIf. ; Great Lakes 
Carbon Corp., at Lompoc, Calif., and Basalt, 
Nev.; The Eagle-Picher Co. at 90lado and 
Clarke Station, Nev.; and the. ~lrox. Co. at 
Santa Maria Calif. The remammg nme pro­
ducers in A~izona, California, Maryland, Ne­
vada Oregon and Washington, furnished about , , d' 7 percent of the total pro uctIOn. 

Diatomite is mined in the U.S.S.R., .Denm~rk, 
France West Germany, Italy, the U mted Kmg-, . 
dom, and other countrIes. 

1 
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DEFINITION OF TERMS, GRADES, 
AND SPECIFICATIONS (4, 8-10) 

The terms "diatomite", "diatomaceous earth", 
and "kiesel!!Uhr" are synonymous and cur­
rently prefe~ed for this C?illillodity. Errone­
nous nomenclature occasIOnally encountered 
includes infusorial earth, infusorial silica, 
tripolite, and other local designations. . 

Diatomite is largely a fossil acCll!llula:tIOn of 
diatoms, usually wIth some radiolarIa and 
smaller amOlmts of foraminifera. These are 
all microfossils, diatoms being planktonic sili­
ceous plant organisms, while radiolaria are 
planktonic sili?e~)Us, single-cell animfl:l orga­
nisms. ForammIfera are calcareous anImal or­
ganisms. Diatomite is essentially amorphous, 
hydrated, or opaline silica with various con­
taminants, such as silica sand, clay minerals, 
iron, alkalies, and alkaline earths. The chemi­
cally combined water ranges from 31h to 8% 
percent. Apparent density of dry consolidated 
material varies from 20 to 40 pounds per cubic 
foot, and the dry powder from 5 to 16 pounds 
per cubic foot. 

Unprocessed diatomite has a hardness be­
tween 4 and 6'% on Mohs' scale. It is softer 
than opal,and appears to be only slightly 
harder than brass, which is considered 3% on 
Mohs' scale. 

Qualities responsible for the wide use of 
diatomite include its structure, porosity, low 
apparent density, strength, elasticitY1chemical 
inertness, low thermal conductivity, lIght color, 
high melting point, and large surface area per 
UnIt of weight. 

Three general grades of prepared diatomite 
are based on heat treatment after the usual 
drying and reduction stages. These grades are 
called "natural," "calcined" or "pink," and 
"flux calcined" or "white." The natural is that 
material sold without heat treatment after dry­
ing, delumping, and air classification. The cal­
cined grade is similarly processed and is heat­
treated in direct-fired rotary kilns using gas 
or fuel oil without fluxes, while flux-calcined 
material is calcined with the addition of a 
fusible alkali salt. 

The Great Lakes Carbon Corp. markets its 
processed diatomite under the trade name of 
Dicalite, Eagle-Picher Co. Celatom, and J olms­
Manville as Celite. The various processed 
grades are also named or numbered by each 
company for designating material with certain 
standardized qualities, such as color, bright­
ness, particle size range and distribution, 
chemical analyses, and filtering speed. 

ThLE I.-Typical chemical analyses of proc­
essed diatomite (dry basis) 

810. _____________________________ _ 
A 100. ____________________________ _ 
Fe'O. ____________________________ _ 
CaO _____________________________ _ 
MgO _____________________ _______ _ 
Ignition 1055 _____________________ _ 
Undetermlned __ _________________ _ 

Natural Calcined WhIte 
(percent) (percent) (percent) 

86.8 
4,1 
1.6 
1.7 
.4 

4,6 
.8 

91.0 
4.6 
1.9 
1.4 
.4 
.3 
,4 

87.9 
5,9 
1.1 
1.1 
.3 
.1 

3.6 

TECHNOLOGY 

Geology (2, 4, 6, 11) 

The principal commercially developed diato­
mite deposits were formed in the la~e Mi~c~ne 
to early Pliocene ages when volcanIC actiVIty 
furnished silica-rich waters combined with ideal 
sunlight conditions and plant food supply. 
Each diatom extracted silica from the waters, 
secreting it to form minute, siliceous, two­
halved envelopes or frustules with various in­
tricate and often symmetrical designs. The 
two halves are not hinged but fit together. A 
small diatom measures less than 10 microns, a 
large diatom 100 microns or more. 

The fossil species involved are single-celled 
algae. More than 12,000 different frustule pat­
terns have been identified. These are micro­
porous structures, many containing substruc­
tures only visible under the electron microscope. 
Although fossil frustules are known to be more 
than 25 million years old, these shells are iden­
tical to those of their living descendants. 

Some diatomite beds are of fresh water ori­
gin, while others accumulated in ocean waters. 
Both lake and marine varieties are mined com­
mercially; the frustule patterns of the diatoms 
from the two sources differ considerably so that 
the sources of each can be determined with a 
microscope. 

I 
The porous structure of individual diatoms 

and their massed arrangement impart unusual 
filtering properties to diatomite. When used 
as a coating on filter cloth diatomite strains 
out microbes and colloids from liquids and still 
permits relatively rapid flow of the filtrate. 
The filter coating is about 90 percent voids. 

Some authorities believe that the marine dia­
toms of the Pacific Coast propagated in the 
colder climates of the north Pacific during the 
Miocene and were carried south by ocean cur­
rents and trapped in protected coves of the 
California coast. 

(

As zones of varying hardness are found in 
many deposits, particularly near the surface, 
sampling must be conducted to depth. 
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Mining (2, 5-6, 9, 11) 

All current minin is by open pit. The first 
step fs to-remove leOverburden with high­
speed, power-driven scraper-carriers or bull­
dozers. Thickness of overburden ranges from 
1 to 15 times the thickness of recoverable and 
usable diatomite. After exposing the diato­
mite, the mining is done either wIth the same 
carryalls used for stripping overburden or with 
power shovels, loading mto trucks. The J ohns­
Manville Corp. hauls the crude to a series of 
glory-hole storage shafts at strategic points in 
the deposit and above a tunnel system. These 
tunnels terminate near central storage bins close 
to the mill where crudes of differing grades 
can be segregated for specification blending. 

Mining IS complicated by faulting, combined 
with interbedding of contaminated material 
which must be wasted. In the Lompoc, Calif., 
area, selective mining is done within a total 
vertical thickness of about 1,000 feet. The pur­
est material lies in a series of beds stratIfied 
with thin layers of volcanic ash down to the 
500-foot level. Stratification lines are seldom 
more than one-fourth inch thick. Below this 
zone is a conchoidally fracturing bed several 
hundred feet thick contaminated with argil­
laceous material up to 10 percent alumrna. 
Under these two beds may be another series 
of varying purity, also interstratified with ar­
gillaceous dIatomite and volcanic ash. 

In some cases wet ore goes to a storage area 
at the quarry where air drying takes place. 
It is loaded into bottom-dump trailer trucks by 
bulldozer or slusher hoist and slackline cable 
drag-scraper for transporting to the mill. 

Milling (2, 5-6, 9, 11) 

(
The cost of a plant to process 50,000 tons of 

diatomite per year is about $2.8 million. Be­
cause of the climate, Western plants are of the 
outdoor type and house only the packing and 
storage departments and operating control 
room. 

The process outlined diagrammatically in 
figure 1 covers the Great Lakes Carbon Corp. 
plant at Lompoc, Calif., which is typical of 
large-scale diatomite processing. 

Diatomite freshly mined from the Lompoc 
area frequently carries 50-percent moisture by 
weight; in which case 1 ton of water must be 
evaporated for each ton of dry diatomite I?ro­
duced-an expensive step in the processmg. 
Drying is accomplished in a hot pneumatic sys­
tem embodying flash-drying, combination blow­
er-hammer mill comminution, air cyclones, and 
dust collectors. The diatomite is transported 
through the system by moving hot gases. 

The processing system has three general divi­
sions-a wet-end circut, a calcining section, 
and a finishing circuit. Crude ore passes 
through a crusher to a storage bin, discharging 
to a combination miller-blower with simultane­
ous injection of a large volume of hot air from a 
direct-fired oil or gas furnace. The blower 
injects the ore and hot gases into a system of 
cyclones and dust collectors, which release air 
and moisture to the atmosphere, sludge waste 
to a settling pond, and dry diatomite to the 
calcining kiln. Impurities not eliminated in 
the wet-end circuit are usually removed in the 
finish-end separators. 

When flux calcining takes place, 3 to 10 per­
cent by weight of either soda ash, sodium 
chloride, or caustic soda is added at the crude 
ore storage bin. Calcination affects the filter­
ing properties of diatomite by changing the 
surface texture, agglomerating fines, and con­
verting clay minerals which were not removed 
in the wet-end circuit to aluminum silicate slag. 
These slag particles are then largely eliminated 
in the finIsh-end trapping circUlt. Organic 
matter is removed by combustion during 
calcination. 

Calcination with fusible alkali salts reduces 
the diatomite surface area per unit volume of 
the finished product. It also whitens the prod­
uct, thus increasing its value as a filler where ~ 
color is significant. Kiln feed temperature is J 
3000 to 4000 F; maximum discharge tempera- II 
ture is 2,200 0 F. 

The calcine drops to a hammer mill in which 
lumps are broken and passes to a milling 
blower, further reducing the particle size and 
carrying the calcine to air separators. Any 
dense particles still in the circuit are trapped 
in one of these separators and eliminated as a 
final waste product discharge. 

The last air classifier exhausts a line finished 
product to a baghouse while discharging a 
coarser main product. Both of these finished 
products go to storage hoppers and bagging 
machines where they are packed in 50-pound 
paper or cloth bags. 

Waste products comprise about 16 percent 
of total feed. 

USES (2, 4-6, 8-10, 12) 

The primary industrial application of diato­
mite is as an industrial filtration medium for 
liquids ranging from municipal water supplies 
to alcoholic beverages. Additional uses for 
diaomite are as fillers, as thermal and accoustic 
insulation, and for miscellaneous uses such as 
absorbents, abrasives, polishes, catalyst carriers, 
glazes, paints, pozzolan, anticaking agent, in­
secticides, fungicides, fabrication of synthetic 
silicates, and lightweight aggregate. 
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FIGURE l.-Flowsheet for the Processing of Diatomaceous Earth at Great Lakes Carbon Corp., Lompoc, Calif. 
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Products filtered with the aid of diatomite 
include sugar liquor, alcoholic and nonalcoholic 
beverages, acids, water, petroleum compounds, 
varnishes, shellac, waxes, greases, resins, plating 
and dry-cleaning solutions, vegetable OIls, gela­
tins, and antibiotics. 

Industrial filters have frameworks support­
ing filter cloths or wire mesh on which a pre­
coat or cake of porous filter-aid material, usu­
ally diatomite, is uniformly deposited. By a 
difference in pressure between the two sides of 
this septum, the liquid from the liquid -solids 
mixture is forced through the filter aid and 
filter cloth so that the solids to be filtered out 
are deposited on the precoat. 

The continuous filter cycle is started by fillinO" 
the circuit with a mixture of clear liquid and 
filter aid until a precoat 1 to 2 inches thick is 
deposited on the filter cloth. The pulp to be 
filtered is then introduced with perIodic addi­
tions of filter aid so that a porous sludge is be­
ing constantly deposited on the precoat. 

As a mineral filler or extender diatomite is 
low in cost and imparts such desirable physical 
properties as light unit weight, stren~th, elas­
t~city, chemical inertness, low heat conductivity, 
l~ght color, and reduces reflection of light (flat­
tmg agent). Its market as a filler is largely in 
paint,. ,asphalt, rubber, paper, plastics, and 
msectlcldes. 
~s diatomite is composed of about 90 percent 

VOIds and has a relatIvely high melting point 
it is a good insulator against heat and sound. 
It consequently finds applications in furnaces, 
kilns, refrigerators, safes, and building con­
struction as either brick, shapes, or loose fill. 

ALTERNATE MATERIALS 
Expanded perlite and silica sand can replace 

diatomite as a filtration medium. Talc, ground 
silica sand, barite, gypsum, wollastonite, clay, 
perlite, vermiculite, chalk, and ground lime­
stone are filler substitutes for diatomite. 

Vermiculite, perlite, cinders, expanded clay, 
shale, and slag can replace diatomite as mate­
rial usable for lightweight aggregate. When 
used for insulation, diatomite oompetes with 
high-alumina brick, fire clay, asbestos, kyanite, 
synthetic mullite, mineral wool, expanded ver­
miculite, and perlite. 

RESERVES 
Domestic deposits are widely distributed 

throughout the country. The best known de­
posits and reserves occur in the West and the 
largest known reserve, currently being mined, 
lies near Lompoc, Calif. This deposit extends 
over many hundreds of acres with beds reach­
ing 1,400 feet in thickness. Arizona, Nevada, 
Oregon, and Washington currently produce 

diatomite and have large undetermined reserves 
of material. The Western States are capable 
of meeting national requirements for many 
years. Deposits also occur in nearly all Atlan­
tic coast States from Maine to Florida. How­
ever, these deposits have been unable to compete 
with western material (4-). 

Adequate published information on foreign 
reserves is not available, but diatomite deposits 
occur on every continent. Deposits capable of 
sustaining a processing plant have been con­
firmed in Iceland. A proved reserve of approx­
imately 6 million tons is available in Kenya, 
Africa, with an additional 4 million tons esti­
mated to Ibe available. Additional deposits are 
known in numerous countries with undeter-
mined reserves (12). .. 

PRODUCTION, CONSUMPTION, AND 
TRADE (12) 

Bureau of Mines statistics are collected on 
the basis of sales and use of mined diatomite by 
both producers and consumers. Therefore, the 
data shown in table 2 are representative of both 
production and of consumption plus exports. 

Government records of imports or exports of 
diatomite are not available. Presumably very 
little material is imported because of high trans­
portation oosts from most foreign countries. 
U.S. producers export better quality prepared 
diatomite, but the quantity is believed to be 
small. 

Crude or processed diatomite may be im­
ported duty free. 

World production of diatomite is shown by 
countries in table 3. 

TABLE 2.-Diatomite sold or used by producers 
in the United States, 3-year totals 

Years 

1945-47 _____________ ___ _ 
1948-50 ___________ ____ _ 
1951- 53 _________ __ ____ _ 
1954-56 ____________ ___ _ 
1957-59 ___________ ____ _ 
1960-62 ___________ ___ _ _ 

Quantity, 
short tons 

640, 764 
722, 670 
908,448 

I, 105, 279 
I, 349, 340 
1,446,625 

PRICES AND COSTS 

Average 
value per 

ton 

$20. 17 
25. 55 
29. 97 
39. 21 
45. 73 
50. 08 

Prices vary according to purity of the dia­
tomite, its particle size range, whether it is un­
calcined, calcined, or flux calcined, whether it is 
in bulk or bagged, and the type of bag used. 

Average prices of 'diatomite during 1963 ·are 
presented in rtruble 4. These values were ob­
tained from direct oanvass of the industry by 
the Bureau of Mine..~ 
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TABLE 3.-World production of diatomite, by cowntries 12 

[Short tons] 

Country 1 1954-58 
(average) 

1959 1960 1961 1962 1963 

North America: Canada ___________________________ 34 5 44 214 211 322 
Costa Rica _________ ----- - - _ - ______ 2,860 2,425 2,425 717 827 32,000 
Guatemala _____ __ - -- ____ -- ________ 17,576 ---------- ---------- ----- - ---- ---------- ----------
Nicaragua ______ - - - - - - - - - - - - - - - ____ ---------- 1,887 2,249 2,976 1,414 3 1,400 
United States __ - - - - - -- - - - - - - - - - - - __ 400,968 4449,789 5482,202 5482,202 5482,202 5482,202 

South America: Argentina _________________________ 4,233 4,829 117 1,286 180 3 1, 000 Chile _____________________________ 117. --- --- -- -- ---------- -------- -- ---------- ----------
Colombia __ __ _ - - --- - - - - - - - - - - - - _ - __ 187 330 440 330 150 a 150 Peru ______________________________ 39 254 1,284 2,048 1,624 3 1,600 

EuroX~~tria __________ ______________ ___ 4,275 4,492 4,431 5, 993 4,613 34,500 
Denmark: 

Diatomite_ - ____ - - - _ - - - _ -_ - ____ 15,895 18,200 17,600 21,500 22,000 322,000 
Moler a ~ ______________________ 193, 500 205,000 204,300 212,900 230, 800 220,500 

Finland __________ - ___ - _ -- - _ - ______ 2,030 1,520 1,457 805 1,323 a 1,300 France 7 ___________________________ 81,216 112,821 140,468 118,429 3110,000 3 110,000 
Germany, West 7 (marketable) ___ ____ 64,796 55,737 51,138 72,201 67,792 3 66, 000 Italy ___________________________ ___ 22, 196 57,099 51,888 3 55, 000 355, 000 a 55, 000 Portugal 7 _________________________ 1,853 2,075 1,172 847 1,598 al,600 Spain 7 __ _____ ______ ______ _______ __ 13, 138 11,561 13,840 19,351 13,352 313, 000 Sweden __________ __________ ___ ____ 1,292 764 453 783 3770 3770 
U.S.S.R.3 _______________ -_ - _ - ______ (8) 275, 000 300,000 330,000 330,000 345,000 
United Kingdom __ -- - - -- - - ----- ____ 25,409 3 19, 000 16,553 24,920 324,900 324,900 
Yugoslavia __ _____ - _ - - - -- _ - - - _ - ____ a 4, 400 a 5, 000 35,000 35,000 4,500 34,500 

Asia: Korea, Republic oL _______________ 2, 134 1,865 2,646 1,989 758 2,407 
Africa: Algeria ____________________________ 29,280 38,087 24,266 34,315 30, 534 39, 000 Kenya ____________________________ 4,200 4, 041 3,791 3,537 3,207 33,300 Mozambique _______________________ 22 ---------- 103 397 ---------- ----------Southern Rhodesia 7 ________________ ---------- 148 164 409 423 301 

South Africa, Republic oL __________ 700 397 346 137 647 a 250 
United Arab Republic (Egypt) _______ 364 440 805 332 55 3 55 

Oceania: Australia ____ ____ __________________ 5,988 5, 700 5,218 6, 067 8, 189 3 4,700 
New Zealand ___ ____________ _______ 2, 167 8, 152 6, 992 3,961 2,099 32,200 

World total (estimate) 12 __________ 1, 235, 000 1,480, 000 1,550, 000 1,635, 000 1, 630, 000 1, 610, 000 

1 Diatomaceous earth is produced in Brazil, Bulgaria, and Japan, but data on output are not available; estimates 
are included in total. Hungary and Rumania may produce diatomaceous earth, but data are not available and no 
estimates are included in total. 

2 This table incorporates Bome revisions. Data do not add exactly to totals shown because of rounding where 
estimated figures are included in the detail. 

3 Estimate. 
4 Average annual production 1957-59. 
5 Average annual production 1960-62. 
~ A clay-contaminated diatomite used principally for lightweight building brick. 
7 Includes Tripoli. 
8 Data not available; estimate included in total. 

TABLE 4.-Average value per ton of diatomite 
in 1963 

Use 

Filtration ____ ________________________ _ 
Insulation ____________________________ _ 
Abrasive ____ _____ ___ _________________ _ 
Fillers _________________ ______________ _ 
Miscellaneous ______________ ___________ _ 

Value 

$62.26 
49. 91 

137. 00 
50.07 
30.20 

TAXES 
Producers are aooorded a 15-percent deple­

tionallowance in computing Federal income 
tax on diatomite operations. 

TRANSPORTATION 
Transportation of diatomite is an important 

economic factor in the industry. This low-den­
sity, high-bulk material must be moved from 
western production areas in California and 
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Nevada to the highly industrialized East and 
Middle West where it is used. 

RESEARCH 

Several large producers maintain la;bora­
tory facilities and engage in research in'to new 

uses, improvements, 'and product standardiza­
tion. Additional research is carried at the uni­
versity level, especially in the 'area of filtration 
and filter aids. Recent Bureau work has been 
limited to !the investigation of the diatomite­
bearing strata of Choctaw and Clark Counties, 
Ala. (7). 

OUTLOOK 
Recent data indicrute that diatomite produc­

tion for various industrial uses has been steadi­
ly increasing 'at an average 'annua;l rate of about 
5 percent. The demand for dratomite should 
continue, and a small but steady production 
increase can be expected. 

Individual uses such 'as filtration, filter aid, 
industrial filters, insu1ation, and other miscel­
laneous uses have shown a steady or increasing 
demand since 1959. The a;brasive use of 
diatomite is small and has steadily decreased; 
in time it may 'cease completely. 

The increasing demand for diatomite may 
encourage exploration for new deposits and 
eventual exploitation of less desirruble impure 
deposits. 
Appli~d rese~rch by diatomite users apd :pro­

ducers wlll 'coIitrnue to develop new 'appl1oa'tlOns 
for this nonmetallic mineral. Additional re­
search and resource investi~ations may be car­
ried out by the Bureau of Mrnes and the various 
agencies of diatomite-producing States. 

Domestic reserves of diatolllteare adequate 
for the forsee!Vble future. 

PROBLEMS 
Shortage of high-grade diatomite deposits in 

the eastern and central sections of the country 
and lack of economical techniques to beneficiate 
low-grade diatomite are obstacles to the devel­
opment of diatomite production closer to major 
consuminO' markets. 

The high cost of transporting diatomite from 
the current major producing areas in the West­
ern States to the principal markets in the highly 
industrialized Eastern and Central States re­
mains a primary industry problem. 

Potential newcomers in the industry are 
handicapped by the limited availability of in­
formation on methods of testing, beneficiation, 

and other technical data. Almost all research 
is sponsored by industry, and results are not 
published. 

Processing problems occur in the industry 
which require the development of special tech­
niques. The high ratio of water in some newly 
mined diatomites, the fragile character of the 
material, and the complex specifications re­
quired for the final product are examples of 
industry problems. 

If rigid precautions are not observed, dia­
tomite dust can cause pneumoconiosis among 
workers, especially in plant areas where dust 
from calcining operations is present (1, 3) . 
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FOREWORD 

Among the many non-metallic minerals described in the Arizona Development 
Board's book on Natural Resources is diatomaceous earth. 

Because of the apparent extent of the deposits in Arizona and the increasing 
demand for it in today's markets, the Board commissioned Arizona Research 
Consultants to explore the substance as found in the state in more detail. 

This report, therefore, is a companion study. It is highly technical for the 
layman, but will find wide and understanding reader ship among those who now 
use diatomaceous earth in their products or fields of endeavor. 

In general, this mineral is used wherever an inert bulking agent or filler is 
needed--as a filtration medium in cleaning liquids for repeated use; as an 
admixture for lightweight cement; as a pozzolanic material in massive concrete 
structures; as a filter in plastics; for insulation, sound-proofing and fire­
proofing; for abrasives and polishes; as a flatting agent in paints; as a bulking 
agent for fertilizer s. 

It is the hope of the Arizona Development Board that this report will stimUlate 
investment capUalin commercial mining of the known deposits; that other 
deposits will be discovered and that it will contribute substantially to yet another 
facet of the industrial economy of Arizona. 

'. 

'. 
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INTRODUCTION 

The diatomaceous earth deposits described in this report are readily accessible 
and of sufficient size to be economically important. Numerous other samples have 
been examined in the laboratory which are not reported here. Upon investigating the 
source of these samples, it was usually found that they represented small outcroppings 
or deposits too small to support a mining operation. In a few cases it was not possible 
to even definitely establish the source of the samples. These samples did serve to in­
dicate how widespread the occurrence of the diatomaceous earth is in Arizona. It is 
possible that continued prospecting and field work will uncover still other large reserves 
of diatomite. 

The data presented here was obtained from composite samples which were 
selected at random at a particular deposit. They do not completely describe all of the 
diatomite in a deposit, but should be indicative of the characteristic properties of the 
diatomite there. A more detailed study should be undertaken on each deposit to clearly 
define areas and strata containing the various grades of diatomite. 

It is evident that Arizona has almost unlimited reserves of diatomaceous earth. 
Most of the deposits are situated reasonably close to the utilities and transportation 
facilities that are required by a modern industrial plant. The small Arizona communi­
ties in the vicinity of these deposits are actively seeking new industries and will be most 
cooperative with any new industrial development project. The rapidly expanding western 
markets and the growing yearly consumption of diatomaceous earth are creating an in­
creasing amount of interest in Arizona deposits. No company utilizing diatomaceous 
earth or products derived from it should overlook an opportunity to further investigate 
these Arizona deposits • 
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DEFINITION 

Diatomaceous earth is a general term applied to many types of sedimentary 
deposits containing the fossils of diatoms. It is usually contaminated with varying 
amounts of other materials. It is also known as infusorial earth, kieselguhr, tripolite, 
fossil flour, diatomite and incorrectly as tripoli. While deposits may have different 
physical properties all types of diatomaceous earth contain the highly siliceous frus­
tules of diatoms which may be observed under the microscope. Common impurities 
are clay, sand, lime and pumicite and it is these impurities that give the great variety 
of appearance to diatomaceous earth. 

Diatoms or bacillariales, are microscopic unicellular plants belonging to the 
algae family. They are distinguished by the complex structure of their cell-walls 
which consist chiefly of silica. They occur in both marine and fresh waters either 
singly or in great colonies. The individual diatom is extremely minute and seldom 
exceeds a length of 1/200 of an inch. Over 15,000 species of diatoms are known and 
have been described in the literature. Species which were known to have existed 
25,000,000 years ago are still found in present day waters. The individual cells of 
diatoms are called frustules whose walls consist of 2 similar halves. One-half is 
slightly smaller than the other, the smaller fitting into the larger like a box fits into 
its cover. 

The ordinary mode of reproduction is by cell division. The protoplasm 
divides into two masses and the halves of the shell or frustule begin to separate. Upon 
the completion of cell division. each new diatom has a half shell from the parent cell and 
a half shell that it has formed itself. Cell division occurs every 8 to 24 hours depend­
ing on environmental conditions and a single diatom may give rise to as many as one 
billion new cells in a month. 

The conditions necessary for the growth of diatoms are moisture and light. 
Diatoms can occur wherever these two conditions exist, in soil, on moist rocks, in 
ponds, pools and large bodies of water. Where conditions for the growth of diatoms 
remains ideal for long periods of time, large deposits of diatom shells may accumu­
late on the bottom of the sea or inland lake. Since the siliceous frustule is practically 
impervious to most of the forces of nature, the diatom fossils remain intact and 
identifiable for millions of years. Thus it is possible to classify the types of diatoms 
in a deposit that may be as much as 25 million years old. 

The system of classification of diatoms usually followed is one put forth by 
Schutt in 1896, which separated them into two primary divisions; the Centricae and the 
Pennatae. The Centricae include diatoms in which the valve view (top or bottom of the 
box-like shell) possesses a radial symmetry around a central point and contains no 
raphe. The Pennatae comprise those in which the valve view is boat or needle shaped 
with striations or markings on each side of a~median line. The Centricae are much 
more abundant in sea waters and serve to identify marine deposits. 

-2-

... 
.-

". 



.' 

ARIZONA OCCURRENCES 
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In Arizona extensive deposits of diatomaceous earth are found along the ·,f -7'" 
principle river systems, particularly in the Gila and San Pedro valleys. ·- They occur 
as bedded deposits in Pleistocene and Pliocene sediments. The overburden consists 
of sediments and alluvium of recent and Quaternary origin except where erosion has 
exposed the diatomaceous earth strata. In places erosion has cut deep canyons into 
the diatomaceous earth and exposed layers of diatomite 100 feet or more in thickness. 
Other geological evidence indicates that marshes and extensive inland lakes and seas 
occupied this part of Arizona in the late Tertiary period. Fossils of various pre­
historic animals are also found in the river valleys which contain deposits of diato­
maceous earth. The supposition that these bodies of water were fresh -water inland 
seas and not intrusions of salt water from the ocean is supported by the fact that the 
majority of fossil frustules making up the diatomite belong to the Pennatae division. 

The general areas in which diatomaceous earth is found in Arizona are shown 
on Figure 1. At the present time known occurrences are limited to the valleys of the 
Gila, San Pedro and Verde rivers. A deposit has been reported in the western part of 
the state along the Colorado River but it has not been possible for personnel from this 
laboratory to substantiate this claim. Each of the areas indicated contain numerous 
deposits of varying size and grade. Some beds which may be an integral part of a 
large deposit occur over a much greater area than the other beds making up the de­
posit and indicate that the inland seas may have vari~_~LGonsiderably iIl. sJ~e.during 

their existence. Thi0.J:>a!~~cularly t:r:~~.l~_.!Q~.J~~!l_.~~~E.~ v3::!.!~.Y~w.E:~!~_~ .<?~_r.!~in 
str ata~_.~~Y.-<~.~J<rr.QP~9J .. CaruLQ.:g:_!Q~j~jh.§~J!!l2~~.2f..2.Q~mil~~~, [§haracteristic bands of ) 

/ 

"i>umIc'ite occur at the same relative elevation in many of the deposits and serve to in­
dicate the position of the beds of diatomite which are known to occur above and below 

them..;] T_I:~~~~~_~~ .. ~!_~.~~sig~E..~~._~!~,. it;l_~!te~.p:~~~?!JP!"J?~'2!~!~~.!:~~~<;>f the 
diatomite ip. a rO§ID}9J. The areas indicated in Figure 1 might well contain large I 
deposits which as yet are not known to exist either because erosion has not exposed 
any of the diatomite or they occur in inaccessible areas. In some places erosion has 
caused such extensive damage that little diatomite remains in a region that shows 
evidence of once having been covered with it. 

The principle known deposits of diatomaceous earth are indicated in Figure 2. 
Only those deposits of sufficient size and quality to be of economic interest have been 
represented there. 

Some of these deposits have been worked on a small scale but the majority of 
them have not been commercially developed. Diatomaceous earth was first reported 
in Arizona by Blake (1) in 1903. He described the deposit located across the San Pedro 
River from Mammouth and reported the possible existence of other deposits in the San 
Pedro River Valley. Several deposits along the San Pedro and one along the Gila 
River were reported by Trischka (2) in 1929. In spite of these early accounts of the 
occurrence of diatomaceous earth deposits in Arizona, they have attracted little or 
no attention until recently. 

-3-



It .. .. 

• e
o

: · . .. 

. ~ .; . .. .. 

Mohave 

Yuma 

Coconino 

Yavapai 

Maricopa 

.. " ..... --. -.. . ... : . ... . 
: .. :- . ~--

Pinal 

I 
i 

, Navajo ~APaChe 

Gila 

" .. : .. ... 

, (I> W\",\...;Q 

t\ ~ ... 
\.~~ 

,. ' 
, " ... .. -. . .. 

.. .. " ... 
. " !f " ' -

Greeti ­
lee 

\ ,\ ',-0 ,;<'" :. -: • ':-
\L,.J'f!. • .. " " . ..... 

Graham ' . 
_(j y.,i.:>.: :, 

~------------i-------____ ~G~~~~_·_·~'~"~·'J' I , , 
.. . .. ' 

_ ... 0 

Pima 

" ' I~--------~~~~--L-J .. .;" ' .. -.,. .. .. . , , 
.' . . " ... 

Cochise 

J Diatomaceous Earth Santa 
Cruz 

' .. 

FIGURE 1 

Counties and Areas where Diatomaceous Earth is 
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The rapidly expanding market for diatomite products in the last 15-20 years 
has sparked a renewed interest in Arizona's diatomaceous earth. The average yearly 
production since 1930 in the United States as well as the average price per ton at the 
mine is plotted in Fig. 3. As the market increases the importance of Arizona's de­
posits to our national economy also increases. Most of the Arizona deposits are 
located in terrain suitable for open pit mining operations. They are all located 
reasonably close to a railroad and to one of our national highways. They are also 
closer to the bulk consumers which are the eastern markets than deposits currently 
being worked on the west coast. These factors all contribute to making an investi­
gation of diatomaceous earth deposits in Arizona a worthwhile project. 

MAJOR DEPOSITS 

Mammouth deposit 

The best known Arizona deposit lies on the east bank of the San Pedro River 
directly opposite the new mining community of San Manuel in Pinal County. It is 
commonly known either as the Mammouth deposit or the White Cliffs Mine and can 
be reached from the town of Mammouth by crossing the river and following the east 
bank of the San Pedro River south for a distance of eight miles on a graded county 
road. It can also be reached by driving east from San Manuel on a graded county road 
for a distance of 5 miles and crossing the river to the deposit. Rail service connecting 
with Southern Pacific is available at San Manuel. The EI Paso Natural Gas Co. pipe 
line extends to the San Pedro River directly across from the deposit and electric power 
is available from the Arizona Public Service C9mpanY'llines which cross the deposit. 
The deposit covers about 6 sections located in;r 17 E, )t 9 S with respect to the Gila 
and Salt River Base Line and Me ridian. T_he d~l?.~~~t_A~~s E.~~,!x}~y'~~~~~~~~~_~_eds 
dipping slightly to the _ ~ast. Som.:~_f~lting has occurred and L~....p.ta,.ces the cont!!!~i.!y of 
tne"oeddfri.j(liai:d)een disturbed. A number of canyons transect the deposit from east 
t~ we';i' and in pl~~~.Q.~~.~~E~_!.l!-ap..-1~~~_~!_~L!ijatQ!!?-.!~,~.! Drainage is from east to 
west into the San Pedro River. The river is dry except during the rainy season in 
July and August. SUrface run-off from the Galiuro Mountains to the east is diverted 
around the deposit by the Big Gust James Wash and flood waters are not a problem 
during the rainy season. Typical Sonoran desert conditions are found at the deposit. 
The sparse vegetation consists mainly of mesquite, catclawand greasewood. In 
spite of the dry surface conditions abundant water is available from underground 
sources. An artesian well has been drilled on the western edge of the deposit and is 
used to irrigate farm land along the river bottom. Two.:weH defin~d9lay strata about 

~. ,~. 

four feet in thickness are found near the top and near the bottoPl of the deposit. Some 
-diat~ite o~;r~-~~ve and below them ~d apEr~~i~~t;li 109 f~~(~x~eileiii white 
material lies between them. Over many acres of the deposit the upper ' ~lay' ban<f has 
been"'~;'odedL ~~~y'to"expose the diatomite. In places where the diatomite is , exposed 
it i~p'ossible to mine the material by ripp~ng.it.1o.o.s~~th_'~· ~Ul'i.d;~i~: ·~A ·ph~ioiniC­
rograph of a typical sample from the deposit is shown in Fig. 4. Most of the diatoms 
present are Navicula (canoe shaped) with 20%-30% Synedra. Also present are sponge 
spicules and volcanic glass. Some chemical and physical properties are presented 
in Table 2. 
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FIGURE 2 

Principle Diatomaceous Earth Deposits in Arizona 
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TABLE 1 
Production Data (4) 

350 $35 
Period Av. Tons per year Av. Price per ton n 
1930-32 82,758 tons $15.72 
1933-35 81,447 14.81 / 
1936-38 93,215 15.65 / 
1939-41 120,167 15.94 

/ 
300 / $30 

1942-44 174,957 18.85 / 
Cll 1945-47 213,588 20.17 / d 
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FIGURE 3 

Increase in Production of Diatomaceous Earth in Recent Years. 
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The largest deposit of diatomaceous earth in Arizona is found in Graham County 
on the San Carlos Indian Reservation. It lies on the north side of the Gila River a few 
miles from the present river bed and extends into the mountains to the north. This 
portion of Arizona has not been surveyed and it is not possible to locate the deposit 
with respect to section, range or township. This land is not open to mineral location 
and mining rights must be secured from the San Carlos Apache Tribal Council. The 
deposit was first described by Bromfield and Shride (3) of the U. S. Geological Survey. 

This deposit is readily accessible and can be reached from the towns of 
Peridote or Bylas on the recently realigned section of Highway 70. In a number of 
places, highway cuts have exposed 20 to 30 feet of the material. Diatomaceous earth 
begins to appear along the highway about 6 miles east of Peridot and extends east for 
a distance of 6 to 8 miles. 

The diatomaceous earth occurs in an area of gently rolling foothills which are 
cut with numerous dry washes. Drainage is from north to south into the Gila River. 
The Gila River flows throughout the year but the small washes crossing the deposit 
carry water only during periods of local thunder storm activity. The deposit is covered 
with sparse desert vegetation. Diatomite is exposed at the surface of the ground over 
extensive areas covering as much as a section. The overburden increases near the 
mountains where the diatomite is covered with alluvium. Some faulting has disturbed 
the cont!nuity of the bedding planes and in places block faulting has exposed sizeable 
faces of diatomaceous earth. !~e __ "~:nate.rial lies in well defined strata of varying 
hardness, averaging 100 feet in thickness. The difference in hardness is more pro­
nounced on the western side of the deposit. The cl!ief impurity is calcium carbonate 
which varies in amount from one layer to another. Occasionally small lenses of 
chert are found as well as thin strata of pumicite. A photomicrograph of a typical 
sample from the deposit is shown in Fig. 5. Easily seen are Stephanodiscus astraea 
(discsr, Synedra (rods), Melosira (ladders), and pumicite. Some of the chemical and 
physical properties are presented in Table 3. 

The Solomon Deposit 

This deposit lies approximately 10 miles north of Solomon in Graham County 
in township '1%, R27E, Gila and Salt River Base Line and Meridian. It lies on the 
north side of the Gila River approximately 2 miles from the present river bed. The 
deposit may be reached by driving north from U. S. Highway 70 on the San Jose road 
for 5 miles, then crossing the river at this point. The nearest siding of the Southern 
Pacific railroad is at Safford, a distance of 15 miles from the deposit. Electric power 
is available from the Graham County Electric Cooperative whose main substation is 
located at San Jose. Natural gas is available near Highway 70 from the EI Paso Natural 
Gas Co. line. 

This deposit is similar in appearance and properties to the larger deposit on the 
San Carlos Indian Reservation. Other outcroppings of diatomaceous earth could well 
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occur between Solomon and San Carlos. This area, however, has not been prospected 
for diatomaceous earth and none has been reported in the literature. Much of this 
deposit is covered with alluvium and the diatomite that is exposed has suffered from 
much erosion. In places, beds of diatomite 20 feet or more thick can be observed. 

The Whitlock deposit ... V 1. 
,;' I! 

\- -",' t ,!J 

This deposit lies southeast of Solomon in Graham County on the east side of the (. (J(/ >r Y 

San Simon Creek. It consists of a series of low rolling hills which make up the north- ',A'r -\~. 
l . (' I 

west foothills of the Whitlock Mountains. The deposit can be reached from Solomon by f (Of, ,V,I ,), ' 

driving east on u. S. 70 for a distance of 8 miles and turning south onto an unimproved W 
dirt road for a distance of 5 miles. There are no roads on the deposit itself at the 
present time. The road continues on past the deposit and across the San Simon Valley 

, tOI Tanque, a siding on the Southern Pacific railroad. It is approximately 8 miles from 
the west side of the deposit to the railroad at Tanque. There is no electric power at 
the deposit but both electricity and gas are available along U. S. Highway 70. 

Much of the deposit is badly eroded but there are still several hundred acres 
of relatively undisturbe diatomite. Near the mountains th~~'of ~~~~b~;-d~~ 
1iicr~~ses-a~ ~;uld b;'- ~xpected. ' However , ;"~~h of the deposit is exposed at the 
surface in terrain ideally suited for open-pit mining. Drainage is from east to west 
into the San Simon River which is a dry stream except during periods of local thunder­
storm activity. The deposit is covered with typical sparse desert vegetation. 

The diatomaceous earth occurs in a series of beds laying nearly hor izontal. 
In places the beds are eroded to form a series of hills and small mesas. Some fault-

~. - _... . ... 
ing !!as oC1lwred but n<?l !H!jor displacement~ of ,the diatomite have been observed. 
Field observations reveal some variation in the physical properties of several of the 
strata. This is due to a difference in the impurities which are pumicite, clay and 
occasionally calcium carbonate. The diatomi~e is very white in color. In places 
where erosion has cut the strata, faces of good diatoIPit~L3_0 - 40 feet thick can be - -- ...... ~ , . - ....... - " 

observed. Characteristic thin bands of chert and of pumicite are also found in this 
deposit. Some of the chemical and physical properties of a typical sample from the 
deposit are presented in Table 4. A photomicrograph of a representative sample is 
shown in Fig. 6. This photograph shows the presence of Cocconus placentula (ovals), 
Synedra (rods), Melosira (ladders) and other unidentified types. 

The Duncan Deposit 
~, " 

j) ! ) 

A large deposit of diatomaceous earth is found just north of Duncan in Greenlee ,,0 J i- ,,: 

County, T8S, R3lE, Gila and Salt River Base Line and Meridian. It lies on the north ~v 'V~\ ~".i 
bank of the Gila River and extends over an area of several hundred acres. The deposit , ,r' J, t' 

is readily accessible from Duncan on State Highway 75. It is about I mile northwest \)1.,11:-.'1 

of town, immediately adjacent to the highway. In this area diatomite appears in 
numerous highway cuts and at the deposit beds 20 feet thick are exposed along the 
roadway. Electric power is available adjacent to the deposit and natural gas is avail-
able in Duncan. Duncan is also served by Highway 70 and the Southern Pacific rail-
road. 

- 9 -
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TIGURE 4 

Photomicrograph of Diatomaceous Earth from the Mammouth Deposit 
X 450 
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FIGURE 7 

Photomicrograph of Diatomaceous Earth from the Duncan Deposit 

X 450 
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TABLE 5 

DUNC AN DEPOSIT 

Chemical Analysis 

Silica 65.96% 

Alumina 12.52 

Iron (Fe203) 1. 12 

Calcium oxide 7. 16 

Magnesium oxide 0.67 

.. 
Sodium oxide O. 19 

Potassium oxide 0.24 " ... 

pH (50% slurry) 7.40 

Oil Absorption (Gardner-Colman) 74.0 lbs. 1100 lbs. 

Bulk density 16. 18 Ibs. leu. ft. 

Color Gray-White 

Sintering temperature ca 20000 F 

Color of sintered crude Tan-Brown 

Color rating of 5 samples reported 5 

- 18 -
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WHITLOCK DEroSIT 

Chemical Analysis 

Silica 

Alumina 

Iron (Fe20a) 

Calcium oxide 

Magnesium oxide 

Sodium oxide 

Potassium oxide 

pH (50% slurry) 

Oil absorption (Gardner-Colman) 

Bulk density 

Color 

Sintering temperature 

Color of sintered crude 

Color rating of 5 samples reported 

79.92% 

7.68 

0.30 

3. 18 

0.38 

O. 15 

0.24 

8.49 

82.0 lbs. /100 lbs. 

14.63 Ibs. /eu. ft. 

Off White 

ea 21000 F 

Pink-Tan 

3 



The deposit occurs as a series of low hills capped with clay and soil with very 
little rock. Erosion has been very severe and steep cliffs of diatomite and clay are 
found northeast of the highway. Drainage is from northeast into the Gila River. The 
surface runoff is confined to a series of narrow washes and would not seriously hamper 
mining operations. The diatomite occurs in beds 20 - 40 feet thick which lie almost 
horizontal. While there is much clay in the area, it is in distinct beds above and below 
the diatomite and does not contaminate it. The diatomite is exceptionally white and 
clean in this deposit. In places the upper strata of clay have been eroded away and the 
diatomite is exposed at the surface. Some chemical and physical properties of a 
representative sample are recorded in Table 5. A photomicrograph is shown in Fig. 7. 
This sample shows the presence of Cocconeis placentula (ovals), Melosira frag1laria 
(ladders), Synedra (rods) and volcanic glass. 

Verde Valley Deposit 

This deposit occurs over an extensive area south of the town of Camp Verde in 
Yavapai County. Samples have been obtained from both sides of the river from individ­
uals owning mining claims in this section. On the east side of the river it outcrops 
along the valley at elevations above the gypsum deposits which are found there. The 
area lies south of Camp Verde on the road to Pine. A paved road connects the deposit 
with Clarkdale, a railhead for the Santa Fe railroad 30 miles to the north. Natural 
gas will soon be available in the valley and the Arizona Public Service Co. provides 
electric power there. Water is available from the Verde River and from wells. 

While diatomaceous earth is widespread in the Verde Valley, thick beds of it 
are not found here as in the southern part of the state. The diatomite is found in a 
series of beds varying in thickness from a few inches to 8 feet. Many of the beds con­
tain a considerable amount of calcium carbonate and it is not possible to identify the 
material as diatomite except by microscopic examination. The various strata are 
sometimes widely separated and it is difficult to trace the continuity of the material. 
The region has been inadequately prospected for diatomite and the true extent of the 
material in the valley is no t known at this time. Some chemical and physical prop­
erties of a typical example from the area are reported in Table 8. A photomicrograph 
of this sample is presented in Fig. 8. This sample is composed mainly of Melosira 
and Synedra. The large segment near the center of Fig. 8 could be a fragment of 
Stephanodiscus type. 

- 16 -
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MAMMOUTH DEPOSIT 

Chemical Analysis 

Silica 

Alumina 

Iron (Fe203) 

Calcium oxide 

Magnesium oxide 

Sodium oxide 

Potassium oxide 

pH (50% slurry) 

Oil absorption (Gardner-Colman) 

Bulk density 

Color 

Sintering temperature 

Color of sintered crude 

Color rating of 5 samples reported 

87.92% 

3.90 

O. 10 

0.84 

1.43 

0.24 

0.22 

B.OO 

94. 7 Ibs./IOO lbs. 

11. IBlbs./cu. ft. 

Off White 

ca IBOOo F 

Light Tan 

1 



FIGURE 5 

Photomicrograph of Diatomaceous Earth from the San Carlos Deposit 
X 450 
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SAN CARLOS DEPOSIT 

Chemical Analysis 

Silica 77.96% 

Alumina 6.76 -

Iron (Fe203) 0.23 

Calcium oxide 3.69 

Magnesium oxide 0.47 

Sodium oxide O. 16 

Potassium oxide O. 19 

pH (50% slurry) 8. 11 

Oil absorption (Gardner-Colman) 82. 0 Ibs./IOO lbs. 

Bulk density 15.86 lbs./cu. ft. 

Color Off White 

Sintering temperature ca 21000 F 

Color of sintered crude Pink-Red 

Color rating of 5 samples reported 4 

: 
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FIGURE 6 

Photomicrograph of Diatomaceous Earth from the Whitlock Deposit 

X 450 
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TABLE 6 

VERDE VALLEY DEPOSIT 

Chemical Analysis 

Silica 86.64% 

Alumina 6. 10 

Iron (Fe203) 0.22 

Calcium oxide 1.91 

Magnesium oxide 0.08 

Sodium oxide o. 11 

Potassium oxide O. 12 

pH (50% slurry) 8. 1 

Oil absorption (Gardner-Colman) 87.0 lbs./100 lbs. 

Bulk density 13.2 lbs./cu. ft. 

Color Off White 

Sintering temperature ca 21000 F 

Color of sintered crude Light Pink 

Color rating of 5 samples reported 2 

- 20 -
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FIGURE 8 

Photomicrograph of Diatomaceous Earth from the Verde Valley Deposit 

X 450 
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THE UNIQUE PROPERTIES OF DIATOMITE AND NEW FILLER USES 

Introduction 

A discussion of fillers would not be complete without allotting adequate time 
to that unique and different mineral material, diatomaceous silica. Histor­
ical references to its use challenge the aesthetic aspect of man's curiosity; 
whereas modern scientific tools have provided a dimension of measurement that 
has motivated many of its more recent applications. A brief review of what 
is already known is in order. The diatom is a unicellular, plant-like, micro~ 
scopic organism, related to the algae l . Its natural function appears to be 
that of a food for other marine or lacustrine organisms. The diatom's "claim 
to fame" from an industrial viewpoint is dependent on the fact that it 
secretes an opaline siliceous skeleton that must survive, chemically and 
structurally, the geologic processes that caused its formation in the first 
place; its subsequent demise, burial, consolidation, and alteration; and 
finally, its ultimate exploitation by man--in somewhat that order. In addi­
t .ion to its siliceous nature, the skeletal structure of the diatom possesses 
a variety of shapes, patterns, and sizes that have not only been the intrigue 
of microscopists for decades, but have served to set diatomite apart as an 

. industrial mineral; and have reserved for it applications that cannot be 
satisfied by any other material . Its chemical inertness, its intricate 
structure, and its intrinsic hardness-coupled with fineness and friability-­
are generally known and have accounted for its application in a wide range of 
filtration and filler uses . 

The increasing use of the electron microscope has considerably expanded our 
knowledge of heretofore unseen secondary and tertiary structure of submicron 
dimension in the diatom valve. The development of electro-sensing methods 
of particle size measurement which seem to supersede sedimentation and micro­
scopic techniques has portrayed size distribution in a more realistic light. 
Interest in the surface chemistry of these silica structures has further 
strengthened our understanding for certain uses. Thus, new tools and ideas 
have made possible the introduction of diatomite into such sophisticated 
technologies as that of chromatographic supports, its improved utility in 
paint applications for the control of gloss and sheen, and its usefulness 
in the entirely new concept of "Dry Acid Concentrates." Each of these 
applications has been discussed elsewhere before people particularly 
interested in analytical chemistry, in paint, and in liquid handling, 
respectively, where the diatom has been a means to an end. The emphasis 
here, before the mining fraternity, however is on diatomite as a raw 
material with reference to the uses mentioned above. It is therefore 
toward an awareness and understanding of diatomite properties pertinent 
to these newer filler applications that this paper is directed. 

Structure 

One of the most distinctive characteristics of the diatom is its skeletal 
structure. Resolution of fine diatom structure is still a worthy test for 
any light microscope. Figure 1. is not new to those familiar with diatoms . 
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Nature of the Surface 
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Use of Diatomite in Paint 
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Conclusion 

The uses of diatomite as a filler at one time grew from the efforts of product 
development to dispose of the fines created by the manufacture of filter aids. 
This "stepchild's role" has changed markedly in recent years. Now, diatomite 
filler applications demand more than simply a by-product for a source of 
material, or a "hand-me-down" approach in finding a market. As the" foregoing 
discussion should have emphasized, there are filler applications for diatomite 
that exist only because of its unique properties. Furthermore, these applica­
tions have been made possible because of a concentrated research effort to 
know and to understand the properties of diatomite coupled with efforts to 
determine what is needed in the marketplace. 

The uses discussed herein are representative of different aspects of filler 
development. "CELITE" 499 flatting pigment is the result of a basic study 
into the effect of particle size and shape in a paint film . . A theoretical 
concept was developed and a product tailored to meet it. The dry acid con­
cept involves taking advantage of a known property when it is recognized in 
a new deposit to be manifested to a degree beyond that found elsewhere. The 
development of chromatographic supports on the other hand is not only a new 
use that is dependent on diatomite's unique properties, but an example of 
the enhancement of diatomite in this application by the alteration of chemical 
characteristics of the surface. 
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It is fascinating to speculate on what new properties of diatomite will be 
discovered that can be capitalized on, or what well-known properties can 
be modified to fit new applications. Although the requirem~nts for all 
fillers, including those applications served by diatomite, are becoming 
more demanding, the industry should remain confident that with thoughtful 
and intelligently directed research and development the challenge can be met. 
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Fig.1 Typical diatom forms 
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Fig.2 Coscinodiscus · typical marine diatom 
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Electron micrograph-valve view: 

Fig.3 Structure of Coscinodiscus valve 
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Fig . 5 eel i t e 499 F I at tin gAg en t for Pa i n t 
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Fig.6 Electron micrograph of diatomite from 
Jalisco, Mexico 
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01 ATOM ITE 
By P W. Leppla 

Diatomite is a soft sedimentary rock consisting 
of the siliceous remains of tiny unicellular aquat­
ic plants. The plants are a type of algae. The sil­
ica part of a diatom consists of two halves, hinged 
together like an oyster shell. Biologicall y, dia­
t oms are interesting because of their method of prop ­
agation. The diatom divides into two halves, each 
retaining one-half of the silica "shell." The new­
ly formed individual then grows a new half "shell" 
and the process is repeated. The newer "shell" is 
usually smaller than thp. original, consequp.ntly the 
size decreases with successive generations . With 
many species, the cycle consists of five such steps, 
after which a different reproductive process inter­
venes. 

Diatoms are very prolific when environmental 
conditions are right. Today they exist in almost 
every pond and in the sea. They are especially num­
erous in the Antarctic. They grow best when the dis­
solved silica content of the water is high, and 
many deposits are related in location and time of 
deposition to volcanic activity because of the high 
dissolved silica concentration developed from vol­
canic ash and lava flows. 

Several thousands species are known, each with 
a characteristically different silica structure and 
size. The maximum dimension ranges from about one 
micron to several hundred. They exist in the shape 
of needles, discs, boats, bananas, ladders, and many 
others. One particular species looks almost exactly 
like a microscopic milling cutter . Each has fantas­
tically complicated surface detail in the form of 
ridges, spines, holes, dimples. Some years ago when 
our laboratory obtained an electron microscope, our 
first pictures were taken of diatoms. Much to our 
surprise, each diatom was found to have additional 
detail far below the limit of resolution of the op ­
tical microscope. 

*Technical director, Dicalite Division, Great 
Lakes Carbon Corporation. Paper presented at meet ­
ing of American Institute of Min~ng and Metallurgi­
cal Engineers held Oct. 2, 1953 at Los Angeles. Pub­
lished by permission of the Institute. 

Diatoms grov in fresh, brackish, and salt wa­
ter. Different species are identified with differ­
ent degrees of salinity so that an experienced tech­
nician often can determine whether a deposit is of 
marine or fresh water origin by a single look 
through the microscope. 

Diatomite ranges in color from white through 
tan to brown. It is usually quite soft and can ,be 
disintegrated between the fingers. The bed densi­
ty on a dry basis ranges from 20 to 35 pounds per 
cubic foot. 

The marine deposits have a characteristic lam-

Photomicrograph of species of diatoms common 
in freshwater deposits. Average diameter of the 
fossils is about . 05 mm. 
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Photomicrograph of species of diatoms common 
in marine deposits. Average diameter of the fossils 
is about. mm. 
inated structure with darker streaks 1 16 to 1 4 
inch apart and parallel to the bedding plane. The 
fresh water deposits are massive in nature and al­
most invariably'are free of such lamination. The 
better fresh water deposits are lighter in color 
than the marine deposits. Usually marine deposits 
are softer in texture and less firmly indurated. 

Djatomite is commonly deposited in beds rang­
ing from a few incr.es to a hundred feet in thickness. 
Most of the diatomite strata are separated by clay or 

Carryall and bulldozer at work on diatomite 
beds. The thin overburden is pushed over the ridge. 
Carryalls transport diatomite to stock pile from 
which it is trucked to the processing plant. ' 

\ 

clay-diatomite layers. In certain deposits portions 
of the deposit have been altered to chert or opal. 

Properties 

Diatomaceous earth is amorphous, hydrous sil­
ica containing about 6% water of hydration. The 
most important single property and the one respon­
sible for most of its commercial significance is 
the low bulk density of the material and its pro­
ducts. The densities of 20 to 30 pounds per cubic 
foot, with a real density of 2.05, correspond to 
a void volume of 75 to 85%. The voids in the bed 
are partially or completely filled with water. 
Crude diatomite ranges in moisture content from 15% 
in arid regions to 65% in localities of high rain­
fall. 

~hemical analyses of 'commercial grades of di­
atomite are as follows: 

8102 85 - 92% 
Al203 4 10% 
Fe203 0.8 2.0% 
CaO 0.1 2.0% 
MgO 0.1 - 2.0% 
Alkalis 0.2 - 1.5% 
Loss on ignition 5 - 8% 
Organic 0 - 3% 

The value of a diatomite deposit depends in 
large measure upon shape factors, density, and the 
physical state of aggregation, with chemical purity 
less important. The particle size range and the 
species of diatoms present are most important. A 
typical deposit will comprise several species in 
high percentages with many others present in lesser 
proportions. A few deposits of fresh water type 
are almost exclusively Melosira. 

Occurrence and Quarrying 

Diatomite occurrences are scattered over most 
of the earth. Deposits have been worked in Europe 
for many years and in this country for about thirty-

New diatomite processing plant of Dicalite 
Division at Lompoc. This very modern plant featur­
ing push-button control center was built in 1952 to 
process diatomite from the company's Lompoc quarry. 
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five years. In the United states, deposits of min­
or commercial significance are known in New England, 
Maryland and Florida. The major deposits occur in 
the western states, specifically in California, Nev­
ada, Oregon, Washingt'on, Idaho, and , Utah. Marine 
deposits are worked in California in the vicinity 
of Lompoc and Los Angeles. Fresh water deposits 
are being quarried in Nevada, Oregon, and Washing­
ton . Most of the California deposits occur in up­
per Miocene sediments.' The fresh water crude diat­
omite of the western states are generally of more 
recent geologic age . 

Quarrying, originally an underground operation, 
is now exclusively by surface workings. Depending 
upon the regularity and thickness of the strata, 
various types of equipment are used. Euclid loaders, 
scrapers, and shovels are employed as required. 
Quarrying is a highly specialized art. The individ­
ual strata are classified as to their suitability 
by actual product testing. Each stratum is quar­
ried separately and rigorously segregated according 
to its intended use. In a complex quarry, over a 
hundred different strata may be recognized and hand­
led separately. Off-grade material, and the inter­
vening layers of clay or other extraneous material 
are quarried separately and transported to a dump. 
Overburden ratios are the most significant factor 
influencing mining costs, and strata having super­
ior quality have been exploited when the total ex­
cavation exceeded 30 yards per ton of product. 

Products and Processing 

Processing is quite specialized, involvi ng 
equipment designed and constructed by the processor. 
Design and operating "know-how" are rather closely 
held, although the industry is much less committed 
to a policy of secrecy than it was a few years ago. 

The industry offers a bewildering variety of 
products under trade names that often tend to con­
fuse rather than to simplify the nomenclature sys­
tem. The grades differ primarily in particle size 
and size distribution, although many other proper­
ties are important for special uses. The industry 
is almost unbelievably diversified as to end use -­
over 300 different uses are recognized. 

Three broad classes of products are produced. 
The so-called "natural" grades are crushed, dried, 
freed of oversize impurities, such as sand, by air 
separation, air classified, and bagged. This tyPe 
of product is used primarily as a filler in the pa­
per industry and as an anti-caking agent for ammon­
ium nitrate fertilizers. 

Calcined grades are produced by a similar pro­
cess with an added calcination step in a rotary kilr! 
at temperatures of 12000 to 20000 F. By this tech­
nique the water of hydration is eliminated, and the 
iron oxidized so that the product has a typical 
pink color. Calcined grades are used in high tem­
perature insulation, ~o filteraids, and as mild 
cleaning agents in automobile polishes. 

By far the largest and most important use of 
diatomaceous earth is as a filteraid after calcina­
tion in the presence of soda ash. This operation 
whitens the product and reduces the surface area 
with a corresponding increase in filtration flow rate. 

The complexity of the filteraid manufacturing 
process can be best illustrated by citing the fact 
that the product passes through as many as twelve 
cyclone separators and collectors in its route 
through the plant. 

In the field of filteraids, the industry has 
achieved its highest level of technology. Basical­
ly nine grades of filteraids are produced with 20 
to 1 range of flow rate from the fastest to the 
slowest. The faster grades have a somewhat lower 
clarification efficiency, and the selection of the 
optimum grade for an industrial filtration opera­
tion involves actual laboratory-scale filtration 
tests. The industry has achieved a high level of 
product quality control, approached by only a few 
other non-metallic mineral processing industries. 

Most of the United states productive capacity 
is divided between the Johns-Manville Corporation, 
which operates a multi-unit plant at Lompoc, Cali­
fornia, and the Dicalite Division of Great Lakes 
Carbon Corporation, which operates plants at Lom­
poc and Walteria, California, Terrebonne, Oregon, 
and Basalt, Nevada. Several smaller producers ac­
count for less than 30i of the industry with opera­
tions in Nevada and Washington. 

Filteraid technol,ogy is extremely interesting 
to the physical chemist. Basically, filteraids 
are employed to increase the specific permeability 
of slimy, difficultly filtered colloidal materials. 
This action is closely connected with the high void 
volume of the filteraid which - "opens-up" the filter 
cake. Through the use of the proper grade of a 
high quality filteraid, the s~ecific resistance of 
the cake can be reduced to 1/10,000 of its original 
value, with correspondingly higher filter through­
puts. In many cases, filteraids permit clarifica­
tion by filtration that could not be accomplished 
without their use. This performance and others re­
lated to its light weight and chemical inertness, 
together with the aforementioned diversification 
of its end use through literally dozens of indus­
tries, assures the diatomite industry of a contin­
ued demand for its products. 

Diatomaceous shale and siltstone of the Mio­
cene Monterey formation on the beach and sea cliffs 
at Sir Francis Drake State Park near Point Reyes. 
The lofty light-colored banks are believed to have 
reminded Drake of white cliffs of his native Albion, 
hence his name for Californip., "Nova Albion." These 
were the first rocks seen by white man in Califor­
nia. 
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DIATOMITE DEPOSITS IN CALIFORi\llA 

Upper Miocene Deposits 

The foothills of the Santa Ynez Mountains 
south of Lompoc Valley and the Santa Rita Hills com­
prise an area in Santa Barbara County including the 
greatest deposits of commercial diatomite in the 
world. This uiatomite reaches a maximum thickness 
of over 1000 feet and covers an area of about 17 
square miles. Johns-Manville Products Corporation, 
which recently celebrated the 60th anniversary of 
the first shipment of commercial diatomite in Cali­
fornia, operates a huge quarry 3 miles south of 
Lompoc. The other major diatomite operator in Cali­
fornia, Dicalite Division of Great Lakes Carbon 
Corporation, works a similar deposit 7 miles south­
east of Lompoc. Both these great deposits are of 
marine origin and belong to the Sisquoc formation 
of upper Miocene to lower Pliocene age (10 to 15 
million years old). Their geologic occurrence has 
been described by Dibblee (50). Best grade of com­
mercial diatomite is in the lower part ("Monterey 
formation") of the Sisquoc formation. A report of 
the U.S. Geological Survey by Woodring and Bramlette 
(50) describes and shows the location of diatomite 
beds in the Sisquoc formation in the Santa Maria 
district north of the area mapped by Dibblee_ These 
two papers constitute the best guide to the location 
of the diatomite deposits of commercial grade in 
that part of California. 

Dicalite operates the second largest commercial 
deposit of diatomite in California occurring in ma­
rine beds of the upper Miocene Valmonte formation 
on the north side of the Palos Verdes Hills in Los 
Angeles County. A paper by Woodring, Bramlette, and 
Kew (1946) includes a description arid map of the Val­
monte diatomite. Rapid home-building in this area 
makes it unlikely that it will be developed any fur­
ther for diatomite production. 

Elsewhere in the Transverse Ranges and southern 
and central Coast Ranges, diatomite occurs in the 
upper Miocene formations known by various names but 
essentially equivalent to the Monterey formation. 
Among such occurrences are the extensive diatomite 
deposits in Hames Valley 5 miles northwest of Brad­
ley in the southern Salinas Valley and continuing 
northward for several miles from that locality. 

Upper Eocene Deposits 

The marine sedimentary Kreyenhagen formation of 
upper Eocene age (50,000,000 years old) extends as 
a narrow belt in the foothills along the west side 
of the San Joaquin Valley, northwest from the Coal­
inga district. This formation contains a great deal 
of diatomite of possible commercial importance. It 
has been worked, for example, at the mouth of Pan­
oche Creek, and west of Crows Landing. 

Cretaceous Deposits 

In the Panoche Hills on the west side of the 
San J oaquin Valley the oldest known diatomite in 
California is found in the upper part of the marine 
Upper Cretaceous (roughly 75, 000,000 years old) Mo ­
reno formation. About 200 feet of buff diatomaceous 
shale were sampled and the diatoms described by 

Hanna (27). The beds are non-commercial but dem­
onstrate the existence of marine diatoms of far 
greater age than is ordinarily recognized. 

Tertiary and Quaternary Lake Deposits 

Freshwater diatomite, formed in late Tertiary 
and Quaternary lake beds and interbedded with lava 
flows and volcanic ash, is extensively distributed 
through parts of Inyo, Shasta, Siskiyou, and Modoc 
counties . Such deposits have been worked on a 
small scale at Zurich in Inyo County, Tionesta in 
Modoc County, and along the Pit River in Shasta 
County. Those near the junction of the Pit River 
and Hat Creek are several hundred feet thick and 
appear to deserve consideration for commercial use. 
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cludes geologic maps showing deposits of diatomite 
in the Sisquoc formation in the area.) 
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map, but shows Kreyenbagen formation in a series of 
cross-sections from Panoche Creek in Fresno County 
across Merced county to Puerto Creek in Stanislaus 
County) • 

Woodring, W.P., Bramlette, M.N., and Kew, W.S. 

Woodring, W.P., and Bramlette, M.N., 1950, 
Geology and paleontology of the Santa Maria district, 
California: u.s. Geol. Survey Prof. Paper 222. (In-

W~, 1946, Geology and paleontology of Palos Verdes 
Hills, California: U.S. Geol. Survey Prof. Paper 
207. (Includes geologic map showing distribution 
of Valmonte diatomite). 

CALIFORNIA DIATOMITE OPERATIONS IN 1952 

Operator and address 

Inyo County 

Hazen Mining Co. 
Norval F. Hazen 
Independence, Calff. 

Los Angeles County 

Great Lakes Carbon Corp. 
Dicalite Division 
612 So. Flower st. 
Los Angeles 17, Calif. 
N.Y.C. address, 18 E. 48th st. 

Orange County 

Harlow M. Simpson 
212 W. 5th st. 
Santa Ana, Calif. 

Monterey-San Luis Obispo (7) County 

Great Lakes Carbon Corp. 
Dicalite Division 
612 So. Flower st. 
Los Angeles 17, Calif. 

Santa Barbara County 

California Diatomite & Asphalt Corp. 
c/o F.M. O'Brien 
351 California st. 
San Francisco 4, Calif. 

Great Lakes Carbon Corp. 
Dicalite Division 
612 So. Flower st. 
Los Angeles 17, Calif. 

Johns-Manville Products Corp. 
22 E. 40th st. 
New York 16, N.Y. 

Grant & Grant Eng. Co. 
P.O. Box 1206 
Lompoc, Calif. 

(Natl. Silica Products Co. owner; 
A. Terkel, Sec., Lompoc) 

Siskiyou County 
Glass Mt. Volcalite Co., H.W. Free 
Tionesta, Calif. 

Stanislaus County 
Simon Newman Co., Newman, Calif. 
(Operator Base Materials, Newman) 

Produced in 1952 

Large production in 1952 

No known production in 
1952 

No production in 1952 at 
this deposit. 

Large production in 1952 

Large production in 1952 

Produced 1946-50, 1951 re­
ported experimental basis; 
produced in 1952 

1949: Samples only, 1950-
52: Idle 

Produced in 1952. Idle 
June 1953 

"Grinding done by Blue Star 
Mines, Ltd." Home address: 
508 Fonda st., La Habra, 
Calif. 

Walteria in Palos Verdes 
Hills, L.A. Co.; also in 
Monterey, San Luis Obispo 
(7) and Santa Barbara Co's. 

Los Angeles and Santa Bar­
bara Counties also. 

7 miles SE of Lompoc. Lom­
poc Branch, Walter Gramm 
Senior Vice-Pres. 

3 miles S. of Lompoc. 

"La Salle Canyon mine," W. 
of Lompoc, S. of highway 150. 

"Grow Mine" 6 miles S.W. of 
Crows Landing 
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MINERAL MARKETING INFORMATION 

Nationwide Market Quotations 

The following quotations are taken from E&MJ 
Metal and Mineral Markets, published weekly by Mc­
Graw-Hill Publishing Company. 

Metals (Oct. 8, 1953) 

COPPER, electrolytic, 29.650¢ per pound, 
domestic refinery. 

LEAD, refined 13.300¢ per pound, st. Louis; 
13.500¢ per poUnd, (New York) 

ZINC, prime western, 10.000¢ per pound, 
East st. Louis. 

Metallic ores (Oct. 8, 1953) 

CHROME ore, per long ton, dry baSiS, sub­
ject to penalties if guarantees are not met, f.o.b. 
cars New York: Indian ore, 4&% Cr203, 3 to 1 chro­
mium to iron ratiO, lump $52 to $53. 

MANGANESE ore, on current business, nearby 
arrivals, quotations on Indian ore, basis 46% to 
48% Mn, nominal at $1.14 to $1.16 per long ton unit, 
c.i.f. 

California Market Quotations 

The following quotations are from San Francis­
co area processors and dealers, and were those in 
effect on Oct. 14, 1953. 

Metals 

QUICKSILVER, per flask of 76 pounds prime 
virgin, price paid to miner about $175 to $179, San 
Francisco; limited market. 

CHROME ore, G.S.A. stockpile, Grants Pass, 
Oregon, 4&% cr20~, 3 to 1 chromium to iron ratio, 
basis lump ore $115 per long ton; concentrates $110; 
premiums for better grade; penalties for less grades. 

MANGANIFEROUS ore for delivery to Geneva, 
Utah, in car lots 20% Mn or better per long ton un­
it, 80¢ f.o.b. railroad car. Premium for iron in 
excess of loi Fe of 3¢ a unit. Penalties for zin~, 
sulphur, and other impurities. 

TUNGSTEN concentrates and ore, per short 
tori unit. Concentrates 60% W03 $63 in ton lots f.o.b. 
rail shipping point; penalties for molybdenum, cop­
per, and other objectional impurities. Low grade 
tungsten ore delivered Pine Creek mill in 100-ton 
lots, per short ton unit W03 contained 0.3ooi to 
0.349i, $20; 0.350i to P.399%, $28; o.40ooi to 
0.599i, $36; 0.6000% and higher, $37. 

Nonmetallic Minerals (crude unless otherwise 
stated) (Prices depend upon chemical analysis, color, 
impurities, and physical properties. Market general­
ly limited). 

BARITE, per short ton, San Francisco and 
Los Angeles areas, 90i to 98i BaS04, $14 'to $16. 

BENTONITE (Wyoming type), per ton, carload 
lots, pulberized 200 mesh, $32.50 San Francisco and 

Los Angeles area. 

FLUORSPAR, per short ton, San Francisco area' Q 
metallurgical grade (85% CaF2 , maximum of 5% Si02, 
0.3% s), $35 to $50; ceramic grade (98i CaF2' max-
imum of 1% Si02 , 1% caC03 ground, bagged, $68 to 
$80. 

PERLITE crude per ton, delivered at plant in 
Los Angeles area, concrete crude, $12.80 to $14.75; 
plaster crude, $11.80 to $13.75. Napa crude deliv­
ered in San Francisco-Oakland area, 10 to 14 mesh, 
$11.00; 14 to 40 mesh, $14.00; 14 to 60 mesh, $10.50. 

NEW LIBRARY GIFT 

The Division of Mines has received an import­
ant gift of books from the mining library of George 
J. Young of Oakland, mining engineer, consulting 
editor of Engineering and Mining Journal, and auth­
or of the widely used text Elements of Mining. 

Mr. Young, a native San Franciscan and a grad­
uate of the University of California, has been ac­
cumulating his valuable library since the turn of 
the century. In addition to publications of the 
American Institute of Mining Engineers, the U.S. 
Geological Survey, the U.S. Bureau of Mines, and 
many volumes of mining subjects, Mr. Young's gift 
includes a useful file of mining equipment catalogs. 
The entire collection is being catalogued by the 
Division of Mines Library staff, and will be placed 
on the library shelves where it will be available 
to the public for study. 

A photographer and etcher by avocation, Mr. 
Young has previously presented the Division with 
some of his photographs taken in the high Sierras, 
several of which were published in the Division's 
recently issued Bulletin 158, EVOLUTION OF THE CALI­
FORNIA LANDSCAPE. 

SYNTHETIC MICA 

The Electrotechnical Laboratory of the Bureau 
of Mines at Norris, Tennessee in cooperation with 
the Army Signal Corps has made definite progress 
in the development and evaluation of synthetic mica. 
Pilot plant operations have been arranged by means 
of an agreement between the Bureau of Mines and the 
Micalex Corporation of America. 

Industrial interest has been shown in the use 
of hot-pressed synthetic mica as a matrix material 
for silicon carbide and in the application of mica 
ceramics for jet engines. 

BORAX 

Borax is an essential ingredient in the manu­
facture of such special glasses as laboratory glass, 
thermometer glass, pyrex, and optical glass. The 
amount of contained boric oxide in these glasses 
ranges from 2 to 20 percent. 

o 

Large quantities of borax are also used in 
glazes because of its strong solvent action on col- ~ 
or oxides and to form easily fusible compounds, in­
crease the gloss and to lower the coefficient of 
expansion of the finished product. 
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MOTHER LODE GUIDEBOOK REPRINTED 

The third edition of the Division of Mines' 
best known book, GEOLOGIC GUIDEBOOK ALONG HIGHWAY 
49, is now ready for distribution. 

First published in 1948 as the Division's con­
tribution to California's centennial celebration, 
the initial issue of 7500 copies was exhausted in 
l ess than three months, The second edition, which 
has now been out-of-print for some time, consisted 
of some 10, 000 copies. Although the book is design­
ed primarily for California readers, the list of 
purchasers awaiting the new printing includes many 
whose addresses are in other states and countri es . 

This book, issued as Bulletin 141, is a semi­
technical treatise prepared to serve as a guide to 
the traveler who is desirous of information concern­
ing the mines, minerals, and rocks of the r egion, 
as well as the old structures erected dur ing the 
gold rush days. 

Ten different authors contributed to the text 
and valuable information was obtained from a score 
of mining men and geologist s. The volume includes 
"Sierran Roads of Today and Yesterday," by Dorothy 
G. Jenkins , an article well worth reading as it 
gives the traveler a survey of the roads traversing 
the area and illustrates their history. "The Dis­
covery of Gold in California," by Donald C. Cutter, 
has to do with the history, life and r omance of the 
Gold Rush period. ,The place of gold placer mining 
is well presented in Charles V. Averill' s paper on 
the "History of Placer Mining for Gold in Califor­
nia". The reader is oriented as to the nature of 
the Sierra Nevada and the place it occupies in rela­
tion to history, geology, civilization and economics 
by Olaf P. Jenkins' paper on the "Sierra Nevada Prov­
ince" and the "Geol ogic History of the Sierran Gold 
Belt". C.A. Logan presents an educational as well 
as entertaining treatise on the "History of Mining 
and Milling Methods in California", and "Geologic 
Maps and Notes Along Highway 49", by Oliver E. Bow­
en, Jr., and Richard A. Crippen, Jr., containing 12 
strip maps on route geology, is a well illustrated 
work on the position of the mines and quarries, the 
importance of their mineral deposits, and the geol­
ogic reasons for their being. "The Formation of 
Quartz Veins", by John A. Burgess will be of interest 
to all amateur mineralogists as well as those more 
technically trained, and his "Mining on Carson Hill", 
tells of Jim Carson's activities in that r egion and 
gives the history of the Carson Hill Gold Mining 
Company. The charm of the old mining towns that 
harmonize so perfectly with the natural loveliness 
of the Sierran foothills and stand as mute evidence 
of the early development of what is now called in­
dustrial minerals, is well shown by picture and s 
story in Robert F. Heizer's and Franklin Fenenga's 
"Survey of Building Structures of the Sierran Gold 
Belt, 1848-70" . This article contains 168 illustra­
tions taken at various localities in the Gold Belt. 

The volume contains a series of geologic maps 
coverin-g the entire highway, a strip 277 miles in 
length, from Mariposa in the south to Sattley in the 
north, and features 8 col ored and 231 black and 
white photographs. As an effort was made to include 
the names and locations of the older abandoned set­
tlements as well as existing towns, the principal 

mines and mineral deposits, the l ocations of the 
historic monuments, and mileage for use in location 
while traveling, this volume is one of the most 
educational and interesting books published on the 
Mother Lode Country. 

BULLETIN 141 is priced at $1.00 plus 3% tax for 
California residents. Copies may be ordered from 
the Division of Mines, Ferry Building, San Francis­
co 11, California. 

URANIUM PROSPECT DESCRIBED 

A new report on a uranium prospect in the Mo­
jave Desert has just been released by the Division 
of Mines. 

The report, prepared by George W. Walker of 
the staff of the U.S. Geological Survey, incorpor­
ates the r esults of work done in 1952 for the U.S. 
Atomic Energy Commission . Entitled, ROSAMOND URA­
NIUM PROSPECT, KERN COUNTY, CALIFORNIA, the report 
is issued as SPECIAL REPORT 37 by the Division of 
Mines. 

The author found small quantities of autunite, 
hydrous uranium and calcium phosphate, and another 
unidentified radioacti ve mineral which occur in tuf­
faceous sedimentary rock~ of the Rosamond formation 
of Miocene age at the Rosamond prospect, which is 
about 10 miles south of Mojave, Kern County, Cali­
fornia, in the western Mojave Desert. 

The autunite occurs principally as coatings 
on fracture and joint surfaces and, to a lesser ex­
tent, as disseminations in the tuffaceous r ocks ad­
jacent t o faults. A waxy, reddish-brown to black 
radioactive mineral is found in small quantities on 
slickensided fault surfaces associated with iron 
oxides and chlorite (?). The uranium minerals are 
erratically distributed over an area of about 15 
acres. Assays of 12 samples indicate a uranium con­
tent ranging from 0 . 002 to 0 .59 percent and an aver­
age content of slightly less than 0.08 percent ura­
nium. 

SPECIAl REPORT 37, which consists of 8 pages 
including photographs, maps, and sections, is 
priced at 25¢. Copies may be purchased from the 
Division of Mines, Ferry Building, San Francisco 11. 

SELENIUM AND TELLURIUM 

Selenium and tellurium are relatively uncommon 
nonferrous metals with similar properties and uses. 
Tellurium is known in the native form, as oxide, 
and combined with selenium in volcanic sulfur. Sel­
enium occurs in small amounts in volcanic sulfur, 
iron pyrites, in sulfide ores of large copper and 
copper-nickel deposits, and in some lead sulfide 
deposits. Both metals also occur in relatively 
rare minerals with gold and silver. All selenium 
and tellurium of commerce is produced as a by-pro­
duct from the treatment of ores mined primarily for 
other metals. The major sources of the two elements 
are the copper, nickel-copper, and l ead industries, 
in which slimes from the electrolytic refining pro­
cess carry appreciable amounts of both metals. Sel­
enium is also recovered as a by-product ' in the manu­
facture of sulfuric acid from pyrite or sulfur. 
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RAPID METHOD OF SAMPLING DIATOMACEOUS EARTH * 
By GEORGE B. CLEVELAND 
Geologist, California Division of Mines and Geology, Los Angeles, Calif. 

ABSTRACT 

A relatively rapid and simple method of sampling dia­
tomaceous earth consists of impressing a strip of common 
plastic gummed tape against the surface of the diatomite 
and removing a thin layer of particles for microscopic ex­
amination. 

INTRODUCTION 

The examination of diatomaceous earth under the 
microscope yields certain data that cannot be gained 
by other means. Knowing the shapes and sizes of dia­
toms, the relative abundance of each type and the 
identities of admixed rock and mineral fragments helps 
in appraising the economic value of diatomaceous 
earth. The recognition of diatom species and diatom 
assemblages also may supply data on paleoecology and 
geologic age. However, the properties of diatomaceous 
earth can be strikingly different from place to place 
wit hin the same bed and from one bed to another. 
Consequently, the comparison between the relatively 
small amount of diatomaceous earth that can be ob­
served through the microscope and the much greater 
volume of material actually being studied is com­
monly so disproportionate that it is difficult and time 
consuming to collect and examine representative 
material. Moreover, the standard collecting and prepa­
ration techniques disturb the sratial and abundance 
relationships between diatoms 0 different species and 
diatoms and any other materials in the sample. 

MATERIALS NEEDED 

Field 
1. Roll of single gummed, translucent plastic tape, 

one-half inch wide (for sampling). 
2. Strips of relatively stiff, clear cellulose acetate, 

three-quarter inch by 12 inches (for mounting 
the sample tape). 

3. Masons hammer (chisel head). 
4. Stiff brush. 
5. Tape measure. 
6. Small nails. 
7. Labels. 

• Manuscript submitted for publication January 1969. 

Laboratory 
8. Glass atomizer. 
9. Hyrax (commercial high index (RI 1.65) mount­

ing compound). 
10. Xylene. 

FIELD PROCEDURE 
A relatively flat, shallow channel is cut in the out­

crop with a masons hammer. The channel is cut nor­
mal to, or parallel with, the bedding, depending upon 
the desired objective of the sample. One-foot incre­
ments are laid off along the side of the channel and 
marked by nails (fig. 1). With a stiff brush the chan­
nel is swept clean of loose material. The sweeping 
should begin at the upper part of the channel and pro­
ceed downward using only down strokes. About one 
foot of gummed tape is pressed evenly against the 
outcrop at the top of the channel. The top end of the 
tape is held by one hand while the thumb of the other 
hand gently smooths it down along the channel. The 
tape is lifted off the outcrop and pressed onto a stiff 
clear plastic strip. The plastic strip is labeled in proper 
stratigraphic order or other sequence and protected 
for transportation to the laboratory. 

LABORATORY PROCEDURE 

The gummed tape is stripped off the stiff plastic 
strip leaving a thin layer of diatomaceous earth adher­
ing to the strip. The thin layer of particles is appar­
ently held electrostatically to the plastic strip. Using a 
solution of Hyrax diluted with xylene in a glass atom­
izer, a thin coating is sprayed onto the plastic strip, 
anchoring the particles. After allowing the coating to 
dry for an hour or more, depending upon atmospheric 
conditions, the strip then constitutes a slide that may 
be examined directly under the microscope. The coat­
ing is resistant to corrosion from the common immer­
sion liquids used with high power objectives (castor 
oil, glycerine, etc.). The slides appear to be relatively 
permanent, but after continual flexing the coating may 
become checked. 
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Figure 1. field Procedure. 

DISCUSSION 

The physical properties of diatomaceous rocks 
range so widely that it is seldom possible to take a 
continuous sample using this method, The tape may 
pluck relatively large fragments from the outcrop that 
will not adhere to the clear plastic strip, and that sec­
tion of the record will be incomplete, Also, the frag­
ments that do adhere will represent a wide size distri­
bution, ranging from individual diatoms, or broken 
segments, to opaque aggregates of diatoms and other 
impurities, Jeading to further imperfection in the rec­
ord. However, any of the sampled fragments that do 
not adhere to the clear plastic strip will still be pre­
served in proper relative position on the gummed tape. 
Thus, the missing parts of the record can be restored, 
if necessary, by making separate slides of these frag­
ments. 

Normally, taxonomic determinations can be made 
from the slides produced by this method. However, 
where only a few individuals of the same species are 

67858!1- 650 3 -69 3,4 00 

represented, their orientation may not reveal a suffi­
cient number of diagnostic features to allow identifi­
cation. 

This technique is most useful for the sampling of 
diatomaceous earth where the general nature or pos­
sible economic value is to be determined. The rapidity 
with which a representative sample can be obtained 
and the preservation of both the spatial relationships 
and compositional ratios arc the most valuable fea tures 
of the method. Moreover, a nearly complete sample 
of an outcrop can be transported to the laboratory 
and stored in only a fraction of the space that is nor­
mally required for hand specimen or channel samples. 

The method could be used solely in the laboratory 
to make any desired length of microscopic slide from 
a bulk sample of diatomaceous earth. It also might be 
used to sample fine grained rocks other than diatoma­
ceous earth, such as claystones. 
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DIATOMITE 
AND ITS ASSOCIATION WiTH ASBESTOS 

By W, E, Sinclnir, lrl.I,M,M, 
The fre({llCllt refel'en('e to t he mineral rliutomite, in 

the asbestos industry, su~!!est" SOlllt' clOSt' 1'('I<lt ionship be­
tween the two mineral", Al'tualiy there is 110 l'l'lationship, 
Althol1gh the minerals asso( 'iated with asbestos, in its 
native forln, arc legion, diatoJllit(' is lle)t Olll' of them, This 
faet will haw been gathered fl1)m the rt'('('nt arti('le, 
"Ashestos alltl its Assoeiakd l\1inel'uls",9 

The only asso('iation diatomite has with ashestos is in 
the IU<lllufa<'tlll'ing sphere h('ca llsc of \'ertail1 inhel't'ut 
propcr( il's ;llId 1'11l1l'Hcteristics' whidl are \'0ll11110n to hoth, 
This fad !!i\'cS rise to SOIliC quite illh'r('sting points; the 
main oue of wldl'll is thut thel'e is no selnblallcc of similul'it,Y 
in tltt·ir' physi('a l state, lIiatomite vein).! all earthy and 
powdcry sllhstalJcc while, of 'COIll'Se, ashestos is a fibrous 
mineral. llltie('d it is h(,(,HllSC of this Illatel'ial lIiffcl'P)l('(' 
in the two aJl(I theil' ('h(,lllieal dissilllilal'ih' that. ill the 
llIanllfadlll'(' of ('(,I'tain PI'Oclll\'lf.;. they art' ;'0ll1ph'mcntar,\, 
to 01H' allot h('l', 

It apPp<l1'8 Illlite "leHrly 1 hat the dissimilitude ill thl' 
ph~'si('al stilte of the two lIlilltl'als is definitel,\' l'esl.JUnsihl(· 
for 80111(' of tht'il' cliff!'I'('llt pro(l(,l'tl('S, hilt lIot snffiei('lIt il l 
opposition to lIullify the eV!!1l value of mall,\' of their ('Olll­
llINcial qnalities , 

1"il's(, to ('ol1sider sOllie of ttwse cliff('l'('II('es, the ol'igiJl 
aJld ('olllj)ositioll of diatolllit!' Ililist he Ill'iefh' IIO(i('('! !. 
especially ill ('Olltnlst (0 ash;'stox, The IIlinl'l'al' was 011('(' 

bdter kllOWll 1),\' the IUllIll'S ki('selg-uhl' Ill' tripolite, Oia­
tOlllilt" it I:Olll1l10n 1Ii11ll1: (oda,\' , hOI\'('\,\!I' , is t lu' 11101'(' dl'­
s(,J'iptivf, sin<'e the ol'i!!in of f II is e,II '( hy sllilst;IIWC "Ilnsists 
esselltiall,v of sili('('o\l'i a'TIIIJlllintiow; ('Ollsistillg of ,lialo11ls, 
These arc minllte ol'g'ullislllS whos(' skl'l!'1al rl'llIailiS (of 
cOllntll's,,; varieties) ('Ollst itllt!? th(' illlJ>Ol'tUllt Pl'OPl'I't,\' of 
the millcral alld tog-pther han' fOrJIlt'd d('posits ill marill(' 
berls or lakPs, Thesl' neposits (We'll!' ns a .. halk-like ro"k OJ' 

as a friahle eal'thv Illass and ' S(llllct il11\'S as 11 1I1ild-likp 01'­

currenl'e in bogs 0;' llIarshes, :\CVCI' arc they, geolol-deally or 
I itholog-ieally, like asbestos deposits, 

"age .! .. 1,<; tif~"'T()::;" - ,II (/.1/ I1I ,jl) 
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The (listl'i\)ution of diatomite Li('posits i'i widcspread, 
I'lll'iollS forms being' foulld in most ,'oulltrics of thc world, 
alJ(l, sinl'{' it is OlIe oj' t he most willet,\' IISt'd of the St'l'OIl(l­
a 1',\' illdustrial lIlin('rals, it is pJ'odu('ed, to satisfy the de ­
milno \\'hen>\,('r it is wallted and it vailaille, 

.\s (lilt' of thc majol' manu fad lIrillg' l'ol111tl'i('~ the 
L' nitc(l Rlales, is the largest pl'odll('el', ave!'aging' well OWl' 
:l,iO,OOO tOllS allnually, Most of this ou1ptlt is rt'<.:overetl 
hom ('xtcnsiw deposits in s(,\'(,l"ill Paeifir Coast Stales. 

All inJi('utioll of the a,c;sol'iatioll of diatomite with 
asl"'st"" mig-hI also be gathel'('d hOIll the fact that one ot' 
thp hq.!;p>it Pl'oJllt'crs of the mincral ill the world is also 
011(' of th(> larg('st ashcstos pl'odw'el's, namely, ,lolllls­
:\fall\'iJlc Ltd, This ('OJllpaIlY utilizcs an uvct'age or o\"('!' 
l:ill,()\lO tOlls of the processcd Ol'P <Ill II uall,v , The SOlll'<'e of 
this tlillnage is Iwatl'd at Lompo(', California, whcl'(, IlIod('l'n 
et'ushers and special pJ'orrssillg equipment are installptl for 
the p['oilu..tion of impro\'cd filtratioll and filler pl'odllds, 
many of whil'h ar!-' lls('d in tlw llwnufal'lIlI'(' of diatolllit(,­
as\)('~tos pr()(hlcts . Some of the diatomite prll(\uc('d is sold 
Il!ltlcr tht' trade nanw of Ct'lite whidl is OIlC of S('\'(,1'<l1 

t I'a,l (> 11;lnt('S bv I\'hil'h diatomitr is knowlJ hy, sUi'h i1S, 

lli('alitr, Fusals'il , ('clatolll and othel's, all of \\'ilidl poss('SS 
silllilar pr'opel'ties and all al'p llsed in extrllsi\'\, illdllst I'inl 
applil'ati"I1'< (IS all ahsol'b(,lIt, a mild ahnt:-iv(, and jluli-;hill!.': 
powder. a lig·ltt-Irri!.!ht fill\'I' anti a>i nil ills Jll atin .u' <llld 
rilterin~ mpdilllll, 

The mall," :Iud vill'iell propel't ics of diatUlllit(' an' SII I'! I 
lltat its ilppli(';)tion ill indllstl',Y a>; a general utility pl'odwt 
is wldcspl'ead, hilt it is ollly in tlw last thl'el' sphl'l't's or 
J1Sef'llIJIl'KS Illt'lItiulIl'd ahove , that tIl(' mill(' I'al i~ lIJostly as, 
sO('iatl'd with ,lsilestos, As already Sl.lI:rgestcd, it is 0111,' 
whcl't' the silllilar'it:- of (,(,l'tHin of til(> ijllnlitil'S ti l' tIll' 
two millerals is SUi'll, that th ('il' IInioJ1 is ('0111 pll'llIl'llta I'y, 
that tilt' i11lpol'tanl'l' ,-IIId thf' ill(('n~st is lll<llli]'('st. 

Silll'c d iatomite is fih'Jll '()Oj' and ahle to withstand high 
t!-'lIlpcratlll'l'S, it lIatul'idly ,'oi lll'irit's with OIle of tlw ill­
\'(\llIuhl(-' p!'ol'l'rt ies pussessed hy <l s lwstos, a lid \\'h(,11 Ilsl'd 
ill ('olijullrtioli \rith (III(' aooth('I', ill ('(')'tain illSlllatilig 
PI'()t\II(·ts, the ('oml,illfltinll is per'fl'('t. Indeed, it is ill tillS 

.. \.".BEI-I?,O,"" - J/ay nl,jf) 



sphere that diatoillill' is IIIO:--t Ofll'lI asso('iatl'd with ilsi)I'sios, 
as fol' (,Xii III pie, when uSNI as a fillt't ' lI'ith ;Isht'stos fihres, 
to pro\'iJe im;lIlatillg" mixt lI1'l'S for ('o\'erillg llOilt.'ni a11d fut' 
insnlatillg stealll pipI's iLll<1 ill otiler simi lal' "oll!litiIlI1S, 

l 's('d III this malllW!', the earth\' mlllCl'ai l'l'semhles the 
fnll('\ iolts of B;),/; lIlag'llesia, 01' 1'; II(.i1l111 silieate as a !'iller 
in asbestos inslilations hIlI the typi"al ph,\'sil',d alld till'I'lIlal 
pl'oper! iI'S of dialollta"('OIiS si I il 'as ha \'e heell pI'o\'ed SII pl'riot' 
to holh IlIa;!lIesi<l and I'Hlt-illltl sili('al\' , ~illlilal'ly , its (]ellsit," 
rallg'l' is hi!.,dlel' and it possesses a greater {'oIllprcssi\'c 
strl'II ,!.!th, .\11 illt('r('stillg poi1l1 ill the matter of Ihe insulat­
illg' ljllalilil'S of diatolllitl' is thaI all I1I1Se('1l ail' spat'(' is 
providl'd ill the lIliiterial h,\' thl' iJlllnmel'uhl(' IIlillnte dia­
toms I'Xlall1. This is ~illlilal' to titt' effrl'! of Indk oellsit,\' 
and titr tublliar fOI'JIl of the fihl'('s ill asiJ('st{)S iJlslllatill),! 
p I'Od lIets, 

j;'o r this sa nil' l'('aSOIl, tite ealtity IlIilH'nd pla,vs all 
illlpol't;tlll pal'l ill th(' filtratioll of su('h liquids as wille, 
\'jlleg-;t l', nll'lIi"h , I't ", It i~ the il'l'(>gular hul rigid shape 01' 
tlte diutollls that ill'l'Ollllls fol' its v<lluahk filtral ion propl'/,­
til'S, ",hii'll "gaill al'(' al"o t'njo,\'('d hy "sb('~tus fihres, 

TIr" \\'idt' "llrfa,'!' offC' I'l ',l h,\' th (' Illill(,I'al alHl its t'X· 
tl'e llW li!.!htlll'S>'; and il" abslJrill'lIt alld "dsorb(>lIt qllalities 
al'(' fcll'tol's "f slll'h illlJ!UI'till;('(, that it fillds llIllIl," IIsCs 
as a fi1lt'!' ill 1I1111H'1'01iS "ppli('i1tions, Allotlll'r l'OllllllOIl liSt' 
is, \\'111'11 11Iixl'd as ;1 p lasll(' \\'ith ;Jsll('slos prodll<'ls, I hI' ." 

an' lI IiIlIUradlll'\'I] alld IIsl'd liS ,d 'ISOrhl:'lIts ill liqllifird gas 
l'ylilldel's, aliI! 1'l'('C'lIll ,\' lIH'," IHI\'I' I'('ell IIsl'd in l'<ldillildi\'I' 
PlllilllatillllS, III Ihis ('I)II II('(' li' lIl it is intl'/'\'sting 11) I'('('all 
t hnt \\' Ilt'll 11 i tro-).d",, 'p ri lie \\'iI " tl i Hi(' lIlt alld dallg'eL'olis t (J 

halldll' , \"1111('1 (IIll1d that II~ ' Illixi ng" th(' diatomite lI' ith till' 
<IilII!.!'l'I'OIIS "SIIUp", il was possiblt, 10 kllPad th l' mixtlll'l' 
illtll lit(' fOJ'lIl of l'el!'t r l<l!!l'S \\'hich "'t're easi(,I' and saf('l' 
til halldl", as WI' kllll\l' today. 

This \\'<lS, of l'qUI'Sl', bcfore tlte days th<ll diatolllite 
\\'a~ ass(l(' ialed ,,,itlt ashestos, alJd it i~' 0111\' olle of til(' 
eXHllIpll's flf thL' IlIIaidt'll J'()](' pl;J,\"('(] by th'is IIlilH'ral III 

i lIcillst 1'.\', 

• ",\sbef'Il>S and il s Associnteo :'Ifillerals", by the author, 
"ASII~;Sl'()"'" ,Jut,\' ) 958 

1'(fIlP Ii " t::;8E87 (IS" - ,11(1 ,11 III ,;!1 



I. C. 6391 

DEPARTMENT OF COMMERCE 

UNITED STATES BUREAU OF MINES 

SCOTT TURNER, DIRECTOR 

INFORMATION CIRCULAR 

DIATOMITE 

DEPARTMENT OF MINE.RAl RESOURC ES 
MINERAL BUILDtNG 

FAIR GROUNDS 
PHOENIX, .ARIZONA 

BY 

PAUL HATMAKER 

FEBRUARY. 1931 



, - . .,' 
• , ........ ~>(:/ 

( 

....... ' 

.. 



I. C. 6391 
February, 1931. 

1 

2 

. , " 

' .. \. 

.', . . , '" . 
. ; ; .; •.. ,,' : llJFORMA':rION ciIic.DtAR 

,', .. . " . " -, 
DEP ARTMENT OF COMMERCE 'BtrAEAU OF MINES' 

" ::'. 
" : . 

'" .. 

.. ~ . ~. 

. r. : ( ..... . 

Ey 'Paul Hatmaker2 

' ... ' ',) . 

" :': 

. .j .. 

~ 

~:i~i 1!~n . :~ ~:~~~.~~~~:~: : ::': :.:': :: : :: >: j : : : : : ~ : : : : ::.~:: ::::.: .: . ~ . 
Mode of i if e .... :. ~ : .: : . : ~ . : .; . :.'. '. '~ ~ .. ; .. .. ,~ •. ~ ~ .. ~ ' ...•. ' ••.... ' . .: 2 
uccurrence of depos its ....•.•...••.•..........•.. .• ;. ~': ' .- . '.... 3 
Distribution ........••.•....•.... ........................ 4 

Western States ................ ; ~ .. ..• ;................ 4 
CentJ;:s,],. :St~te .. s . •... .' " : ~ '::' '. ~ ; ' ' :',' ........ ... ,;;. ' .' . . . . . . . . . . . . . . 5 
Ea.s:1;~rn,. S1;~tes .... ',' :' ••.. ~. ' .' . ~' .. ,' ~ ....... ... : . ..• \ .• ,; ... :: .... :~ ' ...• . ,. 5 .. 1 

Oanada ." •.•.• o' •••••• \' • . ' .~' . ' •• " ' , •• ' 0' ••• " ••• ' •• ' . e ' ••• 0 • .••••• ' ,' t 5 " . 
. Other .coun:tr.ies . . o • • : . ' •• ': •• ~., .... ...... .. .. .... " •• ; ' ; •• ' ••• : • • ~" ••• ' . :' •• •••• :. .6 

Propert.ies ..•. .•. ', , .' .. " •.. ' " .' •.. ~ .... ':~ ' . .. . '. ~ . '''. ; ..... ' .• " .. ; .... .. :. .. 6 
. ". Phys.~cal .... .... ~ .... '. :. ~ ... . ~ .. : " . . ' .. ~ ' .' ~ .~ ."."~ :"'.: .' :'. :.' .' ;> ' .' . : ...... : .: ... ...... '. .. '. '.6 ' .. , 

Cheml.c·al- .. ..•...... : ........... ........... ; ... ....... ' .......... .. ' . : .• .'.: , ? 

· use;i~t~~~:i·~~·: . :': : · : ~:::: :::--:: : . ~ :: .:::: :.::; :<. :;.~ ,, : " : ,: ::..:: : ' : : :~ : :' : . : :':: : :-.: .. ~ . 
Heat : insulat"1on . ' ... ' 0 •••• ; : • ••••• ~' ...... < .. ;' ...... ' .... ;' .... < . 9 
Concrete admi~ture ....... ~ ..... ; : .. >; ... ; . .' .... i . ;. J; ; .. 10 
Minor uses ............... " ...... ' .' ~ .... '. . . . . . . . . . . . . . . . . . 11 ' 

Mining ....•................. ~ .. : : . . ;; . . :- ~ ... :................. 12 
Preparatio.nfor marketing .' .. ~ ...... .... ~ ........ 0 •• 0 ••• o. 13 
Marketing, prices" and . bUyers .. .. ~.; . . .. . ;:::; ..... ; .;i· . '; ~ .. ';. . ' 14 
Producers' .. ~ ....... ' .•.. ... ~ ... : . .'~;' ..• ' ..... '.:; ';' . ', '; .. . ;.; '.: .. . ; ~-i . " 17 

. Production sta.tistics ..... : . ':~ .... : . '. ':".: . ' .. ; .•.. , ' .. . ~ .. "'18 
Economic .c·ondi tion of'. the , i~dustry; . :. ' ..... '. : ..•.. . .• ' .. ' .' 18 
Eibl iography " . o •••••••• : . ... ; •• ~ ; . '; ; . ; . . .. . ' •• ' •• •• ; •• : ........ ; . '. " ••• •• ' . ' . ' . ' •• : 19 

The Eure'au: of· Mlnes will welc,ome reprinting of this paper, provided the follow­
ing fO'otnote ac~:qwledgment '~s ,?-s~d: '" ."Reprinted .fTom O • . S . . :Bure.au of Mines 
Information Circular. 6391." ,. 

Build1ngmaterial,s section, .U. S: Bureau of' M.ines •. " i 

8370 
~ . . 



I. C. 6391 

Diatomite is the name 
of the tiny, skeletal remains 
plants related to the algae. 

-silica. 

DEFINI'l'ION OF DIATOMI:rE 

now generally given to a mineral substance composed 
of diatoms, which are microscopic, flowerless, water 
'J:his residuum is essentially hydrous amorphous 

Common names for diatomite are: Diatomaceous earth, tripolite, kieselguhr, 
and infusorial earth. Strictly s:peaking, however, -the latter material is not 
diatomite, as it is compo-sed of the fossil remains of infusoria., which usually do 
not occur with the diatomaceae. Other synonyms f.or d_iatomi te are: Diatomaceous 
silica, kieselmehl, bergmehl, diatomeenpeeli:te, polirschiefer, moler, molera, 
molererde, desmid earth, fossil flour, IT.ountain flour, farine fossil, white peat, 
Tadiolarian earth, chalk rock, ceyssatite,randan:i:te, and tellurine; also various 
diatomite products of individual' companies are ~own by their own trade names. 

Diatomite should not be confused with fuller's earth, for the two are 
separate and distinct SUbstances. Bentonite, pumice, and tripoli, have also been 
used erroneously to designate diatomite. T~ipolite~ ' however, is a true diatomite 
formerly mined near Tripoli. 

VARIETIES -

More than ten thousand varieties ' of diatoms have -been studied and 
:classified. Arr.ong the more important are ' the ' Coscinodiscus which resembles a golf 
ball in appearance and ' the Synedra which is -long and needle-shaped. Circular 
disk-like forms are common; ' Others are -of everY ' conceivable shape-and size, but 
all are relatively tiny • . ··J.~eir geometrical designs are fanciful and intricate. 
fuey may be short or long, triangular; -in the form of a half~moon, needle-like; 
disk-shaped, spherical or -ladder-shaPJ"ti; · in ·fact · the variations are almost infinite . 
Diatoms are unicellular; -and are described ·as being ·like pill boxes, with two 
halves tnat fit upon each other -snugly-.iheyrange in size from that of a pin's 
head to minute particles visible only with a microscope of high magnification. 

MODE OF LIFE 

These microsco~ic water -plants, which have such interesting posthumous 
value, are found in all kinds of water, quiet or moving, hot or cold, and saline 
or fresh. Certain conditions, however, seem to be more favorable than others for 
their growth and development. Light is an . important factor for ·their propagation, 
while too great a salinity of water is detrimental to their well~being • . For 
millions of years succeeding generations of -diatoms have left their fossil remains 
in many of the rocks throughout the earth ' s ·crust • . 

These small organisms, some of.wh ich move freely while others attach them­
selves to various objects, absorb mineral sa~ts from the water in which they live. 
'Ihey make skeletons of silica out of this mineral matter in much the same fashion 
that oysters make shells out of lime taken from sea water. Diatoms multiply 
rapidly, but their life s~an is short: After they die the organic matter decom­
poses, and the skeletons sink to the bottom where they gradually build up deposits 
of diatomite. It is estimated that there m~ be as many as 50,000,000 individual 
skeletons in a cubic inch of diatomite. 
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. . At., pres~nf dia.toms are found iri oceans ,: in swamps anq. lake;, and also . in 
various hbt " ~rp'ritlgei., : Diatoms thtive practically in "every place whe~~ there is 
water arid ' sUfft~tent' light. ..' , . '-,' " , . '~;, '. ' " , 

. ... ~ . . .' I: .' , ~ f • . 

OCCURRENCE OF DEPOSI '1'S .. 

, ,~, i: .;: , tn, ~~neral th~ deposits of ' diatomi'te' may,:be dJvtd.ed:, 1nt~ t~e types: 
First~· thos~ occurring as ' ancient "marine beds, ' collrpa9t. ;;~d ,more or' iess m~ssive, 
but sometimes with seams and partings of clay; second, depc~~tB SdJaCent ' to rivers 
and lakes, probably for the most part ·liia.d.e ' from' fresh-water diatoms of more recent 
age thap.., those in the marine beds; and third, depoei ts in lakes and swamps where 
~he pr?C~~1'l of 8,9cumuJ.ation is even ' noW goiilg on. '; .. D.Erpo'sit.s ' of :,,~he tl?-ir,d '~ype 
usually, contain more' or less organic matter wh1ch ~ hae not" comp;Le.t~ly .decpmposed . 
an9. : w}1~6h in some places ' is ' in ' the form ' Of : a ' mantle ' of peat-l-ik~materiaL .. , 
Depo,site as' a whole. VarY ni'" texture ' fi-bm" soft , mud,"'"like.: .or : clayey' ma!3~~S . tp hard 
compact massive 'b'eds in the older li).nd. ' 'more c'onsolid'a,ted.' f:ormations.~ '. . . 

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

~he marine beds occur as sedimentary deposits. in many pl~ces conformable 
with the underlying strata. In some localit.ie·s· they are found at considerable 
:cl,epths, b'\lt J IlOst of the . ~omme,rcial d.eposits occur at or near the surface. Many of 
the deposits' bav.e, a proJl,Q1.lnced dip/ ~hich ':rm8\Y be,' as much, ae/ 30o .. :wher,e :there has 
:Deen considerable subse.c!-u,ent ti.lt'i:ng· of the S'tra.ta.: ',. " '. ',' '. ': . .. ... '. . . 

d~v'ert3 st,at,as 'tha:t ', :~~COr9-ing :t~Dr ~ ' Man~.,.; ,th~··. :~i;i~toms '~ompo~ln€; . the 
Lompoc depos}t's 0'[ CalJ£.o~nia were: of the plankton, 'OJ" : ·fre~ mov.ing, typ~~ ,~ that 
at B,qme ·remote 't::lIl)e the' :o'cean 'was teeining: wd:th the6e, ~~ , e,quati:c :plan.ta. ·. In ,. 
Miocene tim'es thei fl'oated 's'ou'thward from- ,the- CQld s,eJ~js . .of th\9, Arct'ic ,to wha~ is 
now the Lompoc regiori~'!' This ' area;, \ according ,to Dr •. , ~ann ... was·,; a.t that 'time. a 1?ottle­
neck. bay of .the ocean. Here the minute plants died, their skele'tons simk, ' arid ' in 
the course of ' time buU:t u-p the ' gie'a.t beds"df":diat~itewhich :s,re ,now being 
eXJ?loi ted. ' . . ,.. . ... . 

. ".' .. ) .. 
. The~e beds natUral1y' were .'e.ocumUlated oYer. long. p~riQd~ ; q.1lI'~ng whieh the 

diatoms like ,other tra.n~pqrted materials ' were,' d.eposited a~cordlng to ' ~ their size . 
and weigh1;. , In the course .of their southward migration the heavy 'diatoms sank :to 
the bo'ttom while thelight.et ones, ' which" presenteo, ' a roaximum.·; of.surface contact and 
consequently a minimUm tendEmcy·: to ' settle, " were ,: Ga:r.r~e<?- ; al(:m~ a,Ifd . ~lnaJ,ly reE3.ched a 
quiet-, .. shel~ered, arm of the ocean. Here condi tiona favored 'mainly' the depoei tion 
of: ;f.~ne!,"gr:airi.~d · 'cUato!hi tE{ and, except; f ·or o·cca61p~.al .';st.r~alC~., of 9.lay , .. these beds 
are ,little' contamina.ted bY o'ther material. '. . . . ,.... . '. . , " , 

. .: . . ~ ~. :. ., -..,' .. 
" ' . '. . 1, \'/ ! : :'.: .c . , . .. •. '. ", .. \ . :. . 

Some of the deposits in \j'aehington and Oregon·,~e ·;:" , T.e~ultp.:f ~iep.t vol-
. ca.nle.: d~e .:which meAe lakes along the rivers. Here the ae'cumUlatiori of d1a.foms 

went on for a long' tinie',' :6cca.sioriiiny ' i~,terr.up1led by .. th;in . ~ay~.r~_ ofvol,canic ash 
from nearby active craters. Some of the ,d-epo:s-i ts . were- co.v.er..ed: \)~ 'subsequent lava 
flows~ : OtheT. lake beds were finally filled up either by 'glacialdrift or water:....· 
borrie" mat~~~al" . ;LEtter .~h~~ ': ihe ri·vers ~:a.ssumed 'thelr()"ig-in~l . pnannel ~ •. they cut 
down through the ' overlYing· bed.s · a.rid exPosed the : deposits :·. of d.~,a.tom~te:·~ · '. 

3 Calvert. Robert, Diatom~ceO\l.s Earth: N~w York, 1930, pp. ],00-101-. 
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Many deposits in the Eastern States also are of commercial importance. In 
Florida, diat9~ite occurs in the form of a light, muddy substance, either in the 
bottom of lake''s ':'br, .hi~9-en under the accumulated vegetable matter of swamp bottoms. 
De-posi tion " iP . the Northeastern States probably tooiC place in laltes and swamps. 
SOIDe of the . aep-osits are. qui te pure in silica content but others are contaminated 
wi th mud, cla.,y, -; and giaC:~ai d'-ebr~.s •. 

\. ~.. .. -r • : '. " ..:-: .... :. 

Many Can&dian dep~sit'~: 6dc-rlr Mja~e~t.· :"t6 r-fv\il:rs ... and lakes, some as ancient 
marine beds, and some in swamps where the mat·eria:l':: is. .. sott "and '. unconsolidated. . . ".:,.... . ~ 

DI S-:i'R !BUT I on c .',' 
I ~ • .' 1 ~' I ... : . : " • 

. : .:" ' . : " ~ 

'Diatomi te 'is , '~i4elY di~·~t~.i~uted. . qy~:~,.,~he wor·ld'. · "At present the United 
States has . the largest . cbmmer~ial ,beds<and la,ads' ' i~ w,o.rld production, with Algeria 
second. .I.f:l the Uni.ted 'States <ip,~.~~oet ,. irPp.ottarit - c()mniercilil ·deposHs . are in 
California, a1 though di~t6m'i t~. is, prciduced. i.n W'a&hiRg~on; "0regon; ' Nevada., .: and some 
ofi the Eastern .Stat." , "!'he 'to.ore· important .. oC:bi:lr~-e ·s.'· of ·:diat'omite': 'in the United 
Statel;l: ~~ 'shown ,i~, F~gure · l :' Md~ &re·as t9~Jows:·' .:. " ~,, .;.\ . , :.' ...... . 

. . " '. , .! . .".: ..... . ~.~.!.': ' .. : :~;~ ,':" ·:"':'i, ,~ . I.: .' , . 1' ,( .:: ... . ~ ":,; 

.. '.:' . ,. wdst"ern , St'li't;ee -.' _ .. '):., .;,: ,:',:' " . 
. . . ... ~ ." .. :' . 

I . '. . • ~ . ',:' 'j ... '.. .' • ~ .' ,' ,/ ~ ' .. : I ,. ",; . ,."" .:. ", . 

~. Californla ,~ , .- . Immense deposi't:e· ,.of marine ,d.~·a,tom·ite.( a,re .. f9url.d .along the coost 
of California' from · the ·' s·Qutl1erll .part to a p'Oi:nt~o.r~h 'of' San ,Fr~nci,s;co. " '!'he m~st 
important commel'c~a::L. deposi ts, ' a.re ·' 'in:,thi,s,., ];>el t, and "those" ~:i:n'}a:nta 'Ba.rbara County, 
which occur ' in th.~. ~:nt~rey ,:<,m~'dcheMio~e.rie):-> f.orzn~tio~, are especia11y ' important. 
The character of these depc;sit;s ' varies extremely:. " $o.Ill1e 'hede. .. ~r.e soft, unconsoli­
dated material; others are more :dorirpac.t :a.nd·: i:ilay even ~be .flin~,,;1:ike·! ':· .. :In . places the 
diato~ite grades into a shale. ' :'Jlie .... :coi.6r ,: ~ky :' b,e w.1;l':(i'e/- ··grB¥, y.eflow·; Q;t< :qlack. The 

. t' I .) • .. .'. ..' ~'. • •. ,.... • '. '" 

t~l'ckne.s~ ;·varies t'rom a.-· few. incpes to nearl'y a · t'ho'Q,~a:ricf l fe~t... .- ... ". ,;, . 
. : ,.:.~' " , ., '. l.r ....... : .. ~ .. ~~: . . . ; .... ::"\:.' t. • ~ .'1," , ,': .. '; .,- . . : . ': ." ~,..t;, ,.' 

: Los Angell?s County."- l}epoS'i,ts .,C!r ,:'diato~.ite. occur north o!,:,t~!3 .. '?all Jose 
'Hills ne,ax:, 'Cobina, 30 miles · east "of : tqs,j¢geles; : .~ .; .. :: :: .'. . ' .. ' 

. . ';" ~an 'LUis 'Ob;spo 901-Lri~y~,- · '~~p~'~'it: .: ~ave b'eeri·':~~~~d' .o~ th;'.' ~:9~th side of 
, ~os As 0 13 , two miles so1ith of · '¥9r,O ·Ba.Y1~:ri4 10 miles west' :0;! ,San Luis' -Qb.i.spo. 

'. '. Monterey . C.ounty.- ~~~~~~~~i~~ i~ ' fmlnd Il:Ela:r ' the .j~~tion of the 'San · 
. ~t:onio .. aIld Solinas .Rivers·, and also in the viciriiti :'of l14o~t·~rey. · '. . ... ' , 

.. :'" .,. : ::--" , , . Shasta Co~ty~- Depos~ts of diatomite. oc.qur on the Pitt"' Riv~,r 'n~r-th of 
Bu.rneY,·,qO- miles .e,ast· :of ·.ttle .juncti·Ql1 with the $~ct~ento .River. Thesedeposits 

' are said to he of ftesh ,:water ' origin, differing ,in that respe~t fr,om the marine 
deposi ts "of the . coa.~tal , region. ' , "',' .,' . , , 

,' . .:.. ...". ;:., . . ." . . 
Oregon. Dep~s{ts" 6f' cihitomite ' occur .'in D~scin~t~.~::BWter, :.Gr~nt, Klamath, 

Y{asCQ, Union', ' M~h,~ur and Crook: Co:untles. 'i' .... 
". ..' , .. , .. - "~.' . .. . f. 'I . : ... , . 

. Washi~to:~. · ..... Dia:t'~ml t130CCurS .along . the 'C'olumb.ia. )liver ·:in ,.th~ central 
portion of the. St't;it·e.One deposit ·now being: wo;rKed lies about : 20. milt?s southeast 
of Ellensburg'. . .' '.: , .. ' :.,.. ',', ' .. ,.' " : ..... , " -,' 

' . .' :.: . '':" . : 
83J'O . ;, . .' " 4... ''':-;.: .. ,." ;.f:' 
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Figure 1. - Principal deposits of diatomite in the UDited States 
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_ _ Nevada. - Diatomite has been re~orted from every county of the State. 
Those cdunties which have received most attention are Churchill, Elko, Esmeralda, 
Mineral, -Nye, Pershing,- Storey, and Washoe. 

~ ...... 
South Dakota. ~ Diatomite has been found near Hermosa in Custer County. 

Arizona. - Some diatonlite -'ha.s been reported from the San Pedro Va.lley in / 
Coun ty. /.f)_fit-V, l!' L, ~ J • -. , .d'r 

New Mexico. - Deposits are reported near 'ESpanola and. $ecQoro. 

Utah .... Diatomite occurs in utah -CoUnty and ' ,Sox Elder C,?unty. 

Montana. - Diatomite has also been reported from this State. 

Central States 

In the Middle West diatomite deposits have been found in Missouri, Illinois, 
Mississippi, and other States, but their commercial ~importance is negligible at 
present. 

Eastern States 

Maryland. - Beds of diatomite occur in several counties from Herring Bay on 
the west side of Chesapeake Bay to Popes Creek on the Potomac River. 'rhere are 
also deposits on the Patuxent River near DunKirk. 

Florida'. - Diatomite is found as fresh water deposits near Eustis and 
Clermont in Lake County. It occurs in the bottom 'of -shallow l~es and in swamps; 

Other States 'where diatom1 te halS been found ~re as, ;rollows:_ 

In Connecticut, near Stepney; in Massachusetts, near South Framingham in 
Middlesex CoUnty,'; i~ N~w liampshi:re', as l :a.k:e beds in the northern p<?-rt of the State, 
at Laconia in Belknap County, in Carroll County, 0heshire County; Grafton County, 
and at Lake Umbagog in ' Coos County; in Maine, at Blue Hill and Surry in Hancock 
County, and SO<;lth 13eddington in Wa'shingtonCounty; '"in ,Vermont, in Caledonia County; 
in New York, at White Lake in Herkimer County and at 'Cold S~ri'ng Harbor on Long 
Island; in New Jersey, in Morris and Sus~ex Counties. 

In Virginia occurrences have been :noted in, King Ge'orge County, and near 
Richmond in Henrico -County, 'and northwest "of PetersbUrg in Dinwiddie County; in 
South Carolina, in Williamsburg County, 

, Canada 

The most important deposits of diatomite in Canada are found in British 
COlumbia along the Fraser and ~uesnel Rivers. It is alsO found at Prospect Lake 
near Victoria. It occurs in Tolchester, Cumb~rland, and Pictou Counties, Nova 
Scotia. Some also has been reported from the southern part of New Brunswick. In 
Ontario diatomite occurs i~ the Muskoka, region, and in Montcalm and ~ort Leu! 
Oounties, ~uebec. 
8370 ~ 5 -
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. ' .,.! .. . . ", ··,-r.- . . '. Oth~.r COillltries . ' .. ' I. . '., , .:. . 
. , . , .. l.,. . . .. . :: ~. '-' . : : .~ ' . . : .. .' ,: ',; ' ' .. . : ' " (, I'. , 

In Africa diatom! te deposits occur .. in Tripoli .. and. iri., 4llgerla:;· which latter 
country is second to the United States : in world. ·production; Diatomite ' is ' fbUnd 
al ~o· .in~ .. ~h~ ., T;rB4').s.~aa!d~~4- ;l~h~ I?is ~r~c·~ 9:t: . ~a~.E£..~. ;,:. :. :,,) .~ .. :. ~~. . ' .... ::.: ... ::{ : .:.;; 

.'; ":~).: 2,~~ k?ia .. tl}~ '" ce~~e.rs ,. ()f ,.-p;r.o.d1.1-G.ti.on . ¥e,Jn.\ .t~~ .. ;J)ut~h : ~~st,_ In.dl~.~ . . ?llong the 
West Ooast of Sumatra, and near Cheribou in J ·a.va; . 'Some ' aiatomi te ' all3'o" 1"6,. found in ". 
the southern part of Japan. ,' .... " : :;" 

In A~t'~~i:ia:~ ' Ne:~ '~:S:~thW~i~~ p'~~'duce's ~h ' a:p~~'e:dia~l'e ~~;nh~e~ "" \ ' 
. ·: 'j':~::~I:; "f ,' :. !" ... ~: ..... J"."':~ ", 1 .• ' •••. ) ••• :. '_' : ,: " , 'J: .'·C· · ... ,.' ' . ' t" " 

In Europe .diatomi te is :f'ouridln' I 'r 'eland" and s'cot1ana:' ~ ' in lower ·.'A.tlstria, in 
the north-cen~r.a~ : i pa;~.:' ,of.", J?~ ·IlIIl~;-~' .. ~p, .G:~r~IlJ;" ~ i)t.~~Y.' .. ~.p:r:~~ !':IS~e~.e~.~ , r;rf3'nce, 
Portugal, ?paln, Hungary, 13elgltlm, and Russia_ ,.,. ',. .. 

Other countries of minor iinp'dt'iim~'~ ; i 'n6f ude Chile, where it is found near 
:·:j ~.i~(tl.:i a~ ·~oM~xic.oi f:~.l.";u.i . qp..~1'?-a, .. aI;l.d : , Mal,lG1twi~ • .:' ... . :.':: ,';: .~.<. ,; ." f. .. '. ' ~ ': I 

. .' " ~ ~ ,.. : ' . ':.', ~ .. : .': '.~;" " "' :' ,. . . ; '.: ,', ", .. ~: :. • •• ",; ' ~", ' ~ ~ , l " .. 
" ... ~ \ -

., ,. ~. . . . . 

, Physic!;l.L .. 
': . .... ~ .. . -... ' .. :~~.; .:}~ ',;',: 

. ' . ;C-olor. ~ .:::-)~i~~9.JJl~.t~ .. ilJ,. wp.i~e"r~en . ';0, iJ~rp~1.~hf .a.fe. P~.~s.~nt ._ : " ~E:l. deposi ts. 
however·, vary . gre~t1y.. ~~; po.lQZ; .1 d~peI).d~ng~ iwop· the . preaelfq~ ~. Qf . organ'ic : lIla.t~~.r ~nd 
other impurities such as clB\Y and , irQn •. · ~. :The.ee . inay;··cli~ng:e · the .· ~6l6~ to·. gr~ ; · . . 
brown, pink or green. ' ''''" ... ' .... '."" ', ' .. " " .. ... ". ": . .- ".' .!., .'.:.,,,:. '''. 

, ' , , ' :', ~ . ..... , ... '. ;· . :;I~ · " '.I·;·\ :, .:;,,'.!: .,,""~ :;.~';'"":" ' ;. t·,\· ... . ;"'~.': ..... ~ :: ,.. ;,,::'( ; ~ " ) CJ,. . ... .. :: """,' t ', 

Lp.s:te.r.- .:~~ l.UE!t;e:r. of,d~t.o~~t.e.:-,is: dul). ~~ j3~rthy.f .. ,#. s~-pl~ Pf" ~rllde . 
d1atomi te closely resembles chalk, but ·d.iatomi te" is' more hai-'sh to the 'tbueh .. ··: 

:: .... ~.~ , : .. '. ::L' , ':. ' . ..... . . " :.,.',," .. .. _r •••• ~: .. . , I . ~ ~ ... . ,: " .• • •. ' _, . ,' 

True sfeCific gravity or dEms'il'y;':' "The true" s'pe:Clfic 'grav'i :ty" of diatomite 
i.s 2 _; 1 tQ .: 2~-4.: ~\!~t.el,' ,i,s ,1. 9.), ; .o:r.;. ,th,~ saroe;: .. ~s ; f,rlrr?~~~ i:!- ~ca : s:uc'P;. a~ ... ~pa1. 

. .. : ... . "" :. ;' .. ': ;~ " ,:,. ,,, .:: .. .. : . '.' " , ,.' ,,,. ',f . t~ · . ,.; ' ~ . .. , .. ,.,,,: " . ~ ... " ., :," . ,'-.~ .: , .. ' , .. . . . . ~ • ,',' . • 

. .'- Apparent ,densHy .•. - The ·appanm.t: detli(~tY· i's l'o~: bec,liLilSs" or "the 'high' porosity, 
LUjllp d1.atom~ t ·e . as.' it occurs in .: n~tW'e: .. aver'ji.g~s '.a.bb'ut.: o~ 45," cii: * e1.ghs,-': 28; p~)"ijrids a ' 

: " cub-10 f~)(~)t:: .- ~ .. ~o~eyer, ."this,': v.ar·ies·" gr.~at.iy'.:; ... :~~R~.n~h;i;g· ~p':?ri ,th;~na:~tire ' o:t ,th~ ., ,,' . ',: 
depos! t ., .. al1,Q." I!la.Y l?e . ~s high:. as . 00. . poVJ'ldsa·',9U~tC. , ~Ob~.~ · '. Th!3 :ttrr., loose po!lder : '. 
ranges from 7 to 16 pounds' a cubic' foo~ . .. ;Bedau.s~ ;· Pf its l¢xtreme··ligh-thes'sand :: 
bulkiness it commands high freight rates~ " '. .:.1.. ' : •. ,': . ,'. ".'. " '" : . : .. .... , ... 

'.: .: J.; ... :·Por·o·~·{t·y.:~ ,:ru.~t~i t 'e: iI3 :.~ :h'ighiy:' :po'rq;us ··~ut1;itan'c·e." :· .. A.- dUh·ic .'t :oo··t.of solid 
silica weighs 131.2 'i;Ounds. " 'rhedifferen6~ ·~.etw.een · i31 ·.2 .atiq,,, 2·a:·,·:·the ~ei&~'ffor' a 
cubic foot, indicates the excessive volume" 'of ' 'pore 'space '''i.n ··the: ·materiaL· .. ,. 

Thermoconductivity.- Because of ':th~ minute size of its air cells and its 
highpor.os1 ty, di~toI!l.i ~e . is:' a . ~!erYi !poo,r . . c~nduct.or of .he,at. 

. .. . ~. , .. . . 
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1. C." 6391 · 

Angular nature of~rq,cles. - \(hen diatomite is finely ~ul verized, the 
minute cell walls,' even though they may be broken, present shar-p edges and corners 
of ' silioa. On this account ,diat·oQlite makes an exceilent 'polishiilg medium. 

Coefficient of expan.sion.,- Unless diatomite has been subjected to very 
high temperatures, in which, case its amorphous nature changes, it expands or · con­
tracts very little with changes of tenmerature. '1~his add!3 to its usefulness in , 
making insulating bricks for ,furnaces. ' 

Melting~int.- Thernelting point of ~ilica is 1,6000 C. The range for 
diatomite ' is f ,rom 1,400~ C • . tQ 1,7500 C", or from a~5520 F. to 3,182° E. '" These 
variations depend upon the P1ll'i ty of the material and 'also upon its" density. If it 
is very impure or contaminated with clay, the melting point ·may be as low as 
1,0000 C. , . 

The index of refraction is 1.45. 

Chemical 

Diatomites from various parts ,of the United States show the following 
range in compos'iti-on: 

Per cent 
Silica (Sl02) ................ 65' 'to 97 
Alumina (Al Z03 ) •.••••.•....•• 0.45 to 11.71 
Iron oxide \Fe203) ........... 'rrace to 3.34 

:Lime (CaO) ................... 0.11 to ,<:2.61 
Magnesia (MgO) ...........•... irace to 1.06 
Potash (X20) ......... ~ ....... 0.0 to 3.58 
Soda (Na20) ...... ; ........... ,0.0 to 1.43 

' Water (H20) and organic 
matter ........ I' . ....... . .. . 3.40 to 14.01 

',. Upon ignition diatomite reacts in the same 'manner as ordinary opal. It 
gives up its combined water between 500 and 8000 C, It is ,insoluble in neutral 

, solutions and also in acids other than hydrofluoric. It is ~oluble' in hyarofluoric 
acid and 'in caustic alkalies suoh as ,sodium carbonate. 

It may be observed. from the above that diatomite is c,hemically inert . in 
the presence of ordinary reagents, but its properties are affected c,ns1derably by 
impuri ties. 

Diatomite doe~ not effervesce when acids are applied to i~. l~is , quality 
. . sometimes is helpful in its recognition. 
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USES 
t 0 . . ~ \ . 

. "; .: .,, ". ~ ',' Diatomit'e has many important U Sl.·s b~cause of , the wid.e .adaptability . <;>f ,1ts 
extraordinar.y physical -pr6~ertiss: , It '·has:'ra-pidl.y assunied greater and grea.ter 
importance in modern industry as markets ~e developed and in4u~~rybecomes 
familiar with the '. varidus benefits to be d.eriVecf from its 'use;'-": One of the inter-

,.,es·Hng features ; in respect to :' its mal' lcetiIig is that· new uses , c~ntin~llY are, being c •• 

f ;(;mnd .f..o.r diatomite: :which more than malte up for the decrea~e, ir(s,ome of. :the ·older 
ones. An exa.mple of this is the emiJloyment' of diatomHe as 'an 'absorbent in 
dynamite. It is nq longer used in this way, and w!1at ~as o.~ce a maj.e>:r use now is 
Qt; :negligi'ble imooitari.c~ • . Cn the otber h·A.lld, :i..t '.is comparat1v,e1.y rec~nt1..y: ,that· .I 

d.iatomit,e' has. 'been ~m:ployed a-s a. corieret-e , admi'xture •. It,s .us'e as, ~: fplar £or " 
',b:attery ·boxes· 'also ha.sgTown"rapidly in recent ·yea,i-s '. ,· .. 

. r· . .. . " ~ ,, "" : :. .. ' , ... : " .. . : .' . : j . '.:::. " 
"j ; " 

'l'he more important uses are: First, as a fil tration medium, sec'ond, as a 
heat insulation material; and third, as an admixture in cone,fete . . , ; ; .' ",:.,,~. '. .. 

F~l:~ r~~~.~n 
'rbe cane sugar industry at present is the largest c?nsum~:r , of , ~iatomite. 

It is usM.: .· maiIllY: irr :fUt-ed.ng sUgar"sohitions, " be{hg"'f~r : s~pe~i9~)b . 9tl~er .. ~~<?-ia. 
Powdered material is added to the sugar solutions, which are ' then filtered through 
cloth. The cloth is ~revicus1y prepared by coating it with a thin layer of pulver- • 
ized diatomite. Thi~."." i.s· .dolie by filtering throug];;l.t.he clqtb a small quanti t y of a 
solution carrying pulverized diatomite ' in ·suspe!\s'i·on. · ~hi~ 'preparatory coat ing . 
-prevents the first -iil trate 'f'rom 'being ·clo'\.lCiy. "be;fc)i"S the ' added diatomite collects 
on the iil ter cldthand beg'ins ·t·he 'filtering 'prodes's;' < A ·h.'i'gh degree of eff i ciency 
is obtained by trxj,o& :method:J ,·.Eor, ,this wor.~ ,dif.f,erent:" "·al'i:et'i~s of diatoms are said 
to give different ·.r.a:te.s Gi'-'fil te.r,j,ng).> , .... . .. :, ' ;"} ; .. ; ';<'~" 

!'~, 5 . .. ~~ . . .. I I • I • • .. • ~ • • . , .;, ' ~ •• • ~' ) .'. ~ ~/' ~ ,,: 

Diatomite ·. is used t.o.~a ,ce.r.tai,n .e.Y.t,ent. ,i .n t.he, :Oe,e~ : s'tlgar industry, but the 
total tonnage consuiiied is small in comp.a.ria,on :w.Uh '~4a;t ,:u~ed .. in the cane sugar 
industry. . '.' " . , " .. I .••... ," . ' " " " ",,~,~ , :J:. ',: 

.1 ~ . :.~J:" , .... . . ~ . 

Diato;nit.e .~;t Et9 maY. pe u;:l.E~d4 .f .or !:il:t~r1ngo,ral:!ge .j.ui.~.e · , . le~:on ;·jUice . and. 
gr~~e . jutc·e. ' Yiiiegi;l.r'-~· pect''tp, .. cit.r,i,c: . .-aci·d, : g~ ~9ffe". 1a.c~9,s~, .. ,rn~).tQa~, : molasses', ,: : 

, syrups, 'cotto·nh~ ,ea. on, ; corn ali., .. fieh. · q'u, ~ cai ter .' oil, ' lard.:t ;· U4i~~:: c.ra.nk,; ea.Se ,: 6il. 
' ,' us:ed ' transfotmer ! ~il, 1>etr61eUm~. ' iJet~oiE?~wa.t~r ,. einul~i~~~ .... :J~ev~iF~es, "anti:toxins 

and serums, nitro-cellulose; dyestuffs '," glycerins, ' alcoholic extracts, adhesives, 
vari01:1:~ . ~muls~ons, f;9wage, . liquid sQa'9~. and . ch~i~~~. :-: '.';'<:" ... ' ~,' " 

• : ,,:, • ". ,'~ .: '~ " ~ • ~ •• • '~ ::, .. • • ~ ••••• ' .: .:,: :, .. ' . .'.' :':. : I. ; .~.:," l 1>: . .' . ," .... . : ',-~ ",::.! . '~" ," : . .' . :,:' '::: ','.':- ,', . . 

, - ..... Depo'sitscontaining salt or much cla,v or other im,?urities are 1,l1;lU8,lly,pb.:. 
jectionable lL.lesr these im~urities can be eliminated before use. Salt dissolves 
at;l~ , ~ont~.~nates the fi1 trate, ~'1~~lay" h~s ~ : teIl4,en9Y tQ ,;. clQg;; th~ :£ilt!'l'l: cake, 
reta-rdlng" the speed of til tration. ,: ' '. " ~ '" ,'- ,:" :1:... !',:, 'J. ': ,' :-! ",;' .: : .. .. , .. 

4 Calvert, Robert, Fage 26 of work cited. 
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Heat Insulation. · · 

Owing to its extreme porosity and fineness of individual air chambers, 
diatomite in various forms is extens.ively used as insulating material. Air is a 
very poor conductor of· heat. However, if the air chambers are large, heat is 
transferred by convection. If the air chambers are very small, as in diatomite, 
transferenc.e ·of heat · by convection is reduced. to a ~inimum, hence d:iatomi te has 
excellent heat : insulating qualities. FQrinsulating, diatomite may be used as 
sawed bricks which are cut from the roc$: in place at the quarry,. as a. granular 
powder, as bricks which are prepared witn ~ome bonding material and th~n calcined, 

, or .as mortars and cements. The bricks are used extensively for lining furnaces, in 
which they are 'usually placed behind 8: . firebric.k facing a~d are backed -qp by 
ordinary' brick. . Thus sa~dwiched in, they al"e .very . efficient in pr~venting heat 
losses. . : 

..... 

- . 

Eardley-Wilmot has summarized the insulating uses of diatomite, employed 
as powder. bricks, sla;b s, pipe coverings, :or :ceme.nts; al? .~.o~l .ows: 5 

', . , 

Steam':"povier plant e'quipment: 
Boilers, steam pipes, breechings an~flues, superheaters, 
and economizers. 

Petroleum refinery equipment: 
. Stills, st'lll furnaces,rotary Itilns" boilers, pipes, 011 

lines and flues, ' storage tanks and reservoirs, forewarmers 
dephlegmating towers, etc. 

Iron and steel melt-ing 'fabticating: 
Hot-blast stoves, mains and bustle pipes, regenerators and 
fl ues, by:...product coke ovens, - core baking ovens., producer 
gas mains, billet heating furnaces, annealing furnaces, 
heat-treating fUrnaces, malleable annealing ovens, fQundry 
ladles, furnace doors, crucible furnaces. gun fur~aces .. . 

Nonferrous smelting, refining; and fabricating: 
Reverberatory furnaces, rolling-mill melting furnaces, 
sintering furnaces, roasters (singl~ and multiple hearth), 
melting furnaces, ·annealing. furnaces I heat-treating furnaces, 
calcine 'hoppers, zinc retorting furnaces, sulphur burners, 
lead pots. metal mixers. 

Lime and cement pl~nt equipment: 
Rotary kilns, ver.tical-shaf.t lime~ilns, bailers, flues, and 
se t tl ing-chambers. . 

Glass manufacturing equipment: . 
Day tanks, p'ot arches, boilers, producer gas .mains and flues., 
refining end of mel ting tanks, regenerators and recuperators., 
tunnel kilns for preheating pots, flattening qv~ns. ' . 

5 Eardley-Wilmot, V. ·L., Diatomite, It's Occurrence, ,i?re:paration and Uses: 
Canada Department of Mines, Ottaw~, No. 691, 1928, p. 14. 
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Ceramic plant equipment: . . :': ; 
, Periodic .. dIns, tunnel" .Id1nS'·, ·;f·ri tting-fur'naces, enamel 

. '" '" ',:;' ',· · .. :; ' drying;.o¥Ems~j · waste". he~t or .di~ect heat boilers, waste 
", :'.:;: .~,'::.: :.' ~ :; : ': ~~at flile's~' ~ enameI1J.·~~ fi1r~~~p,~:e. ~ ..... > . . " "< .. 
• , .,' 'I .~ -: I. • ;.,'. • • , : ' .' ' ... : • " . ~ #: '.,:, '~ . ~ . t.: : I " • • .. \ '. ", : ' • , 

.. : ,::. ~ :' Ga;s-genel'atihg equipm~n.t~ ' . . 
.. . . , . ;;." \'{a-ter and:· :0'11. gas. , sete.., :. c.ok~:: .ov.~·n,~, 'gas:produ,c@rs, midns 
.' , ... . .. , ' ''' '. '· :·a.nd ifl'ues;,;.· c.oal ga;!3 .. :r.e :t·or.t.s, ·"wf3.~\e · 'bea't ' 'fliles :,"'b'oilers' .!" .' . 

,: : , ,' . r" ...• . ,; , ... ~ (~a:~t;~·.he~t: and di~e·ct : fi'redJ.: ., ' .,' ~:. "." , : " ' .. : . , .. ' . 

.. , ,',',, " ',.1 '. Geri~:tar(. " '. ' , " " '.': '" '. ' ,.;.: ..... 

' :", ~! . ,' , :" , J '.~ " • ' Bakers" ovens, :cre~~.t.~~i·~;s; :.; dt. i;e~~ .: '.·dus·tcatbhe17s,· e:lec-tr.i·C , I ': :' 

,'. , ... : . ' Yl.:lrnaces; ·sval?orators,. fi .r.e.le ·~s co',?i~rs"" !,6r-ewannersj inci'n- .. :" 
erators, pipe-covering (ail Kinds) " pre'l1e'a:ters, safe.s; ', . r .," 

'.;.' ~' ,:" ... " .. '.. ~~~ing cabinets, soap-kettles, etc. ' 
• • " '10 ." '. ..,:;. :.~,.' ! ' .~~ .:: ::. .' ( .' . • c, _ . ;. •• 

Refd,ge~at:ion ' , and ; con~t:ruG.tion: . '," .. : .' :'" "J. :., ' . ".:',' • ,'. ::: 

Chill rooms, ice celiars: 'c'old ~ t ora.i'es ~ . refrigerators • . ~I:l 
w~lls of buildings, roofing ,tile~~ . firepro<?f and other paintS , 

r ·.' .. ··::. arid: for .eoupa: de~de:p.~Il€; •. :, ........... ..... ' :":!" .: .. :: .. ... " .. , .. . 
. -:. . . .. . 

'. . . . '. . 
Diatomi te maAes good insulating material' for' :(!\ive1l'i'ng:s .• ; The usue.l practice 

is to s:pread 2 inches of powdered diatoIIli,t.~ 1>e.tween the ceiling joists~ If desired, 
the space be'tween ·the' iwalQ ,duQ:~ may. ,b,e, f~l~e'd ' 'ai'-'s6. ·;·· ~ '%i.s: gives 'an 'insulat ing 
equival'-ent 'of :30 to '40 'inches ~. ef.. ~rdin.art ~.~~Ck· and .'.:s:e:eps ··tbe b"uilding warm in 
winter and cool in summer. Vermin are ' k~pt ·;01.it ·and:.'an ·: adde'd 'qUali ty of fdreproof­
ing is given to the structure. Since 'dia:t6mit'e ' readily ·absorbs moisture it should 
not be used near the grounU level_o~ · in excessively damp places. 

' ,I ·.~ · I:'·'· :'l ': '" •.. . . ', , . ,I .. : :; . .•. :! . .... ~.: ~ . :~.: ,; r.o, ~ . , . '. : .... 

· · ' Pu1veri~~d · dia;.t~fu~~e b~:~·~d.,w·~·t.p "· ~b:6iit : i'b'i p~~ c~~t": a~b~s '~~~ " is made into a 
pipe-,cove'ri,n€; : compound; ~ .. :l'he ·mi.~tu:r.e··: ~s .· ~6i's~ebe'd"wlth 'wat 'er ' and pressed ~nto suit­
able 'Shapes; ··'l'hese areusual1y,· .made:·. i:6. ·1 .. ~h1gltUd.ina.l ha.lve·s and wrapped with canvas 
upon ins·dillat'ion. · ,:." ,' .... - t .... . '.' :i" ... ': .:''' ''''' .' .. : ",,:, 

. . ,~ : .': : ' , .' ; ~" ' . " ' : . " .: \. ';' . . ',- ,', .... 
I t. ' •• '.: • 

. . :' ' .. ~' . . ~. : . Concr,ete Admixture 
, . " '" ". . ' . " .. ,I .!! : .:" '!' ,, ' ;' ":, ' . ' ,": ',' ," " 

.~ 

, 

• " • .:.. ,.: ~ • :,'. _,'1 . .. ~.-: ;r,'.. 1 . ~ . _'. • • • .• ':.1 

. . ' "'As Ei . ~6ncrete admixture." ~ f~QIT.l :~ ' tq ·:5 ·~-~d1in~s.~. of"pulver.iz~d .diatomi te may be ~,' 
mixed·}Iltimately · with .:one,oag:of, ceIIler,lt.: · ·l:lie · otheraggr~ga.tes aud water are then 
mixed 'wi ih ' the' certient . in' the .1.1-sua,i' ,mann¢r~ ' It ': ii(' t 'hought that the diatomite, be­
cause of its high absc.r'bent qual:ij .y ; t~.E;~ ·~ \l:P t-be .' ex~ess .wt..tcr. l c"lthough it probably: 
yields some of it, later during t he hard i7 i:ing ::::<,ige·s.· -' UsGld>b : th~ s way it adds 
grea.~ly to ~he works.bi:ity of the miK .. aL~1 . ret.:'.:d.s .seg!'egation of th.e sand and gravel. 
Thfs " is"~ ~arti'cUl~r ' ad1Ta:ntag~" ~h(;n: c·o.~~~-~'~t·¢. · j.~ mixE';(l-: at···s. e:ent,r"aLplant and where 
some time may elapse before it is po·ured'i:nt·o.the· fer-Ins:·": SU:bse quent stri~ping also 
is rendered easier. In the curing of cancra'te, la;ita,~ce" 'or ·'the surface scum which 
usu,.;tlly t:o.rms .is dimhlishedby it ~ use., ... W;qe,t~6r. Qr not dh'.tcmito ad.ds to the 
~ie.rf~t s·t.t¢'riith 'of· t1ie "'c'oncrete"' ~'~ 'a ' cj'ue:s{i.;?n;nucb''':dis,c'lil.:·\,;t·d. :,: 'In many cases it 
probably does, ' hot ;1ieeauS'/3 ':. 0.£ ·:ao.y .. : ~:nPe~~.nt ,.c~!Ji ,~i'l.tli'llg: civali t:J.c-is in the dj atomi te but 

' . becaus.e. . l~~s .· *Liter "!maY l'tie :u.sed "f.Qr . ~ giv;ep.' de'gif,'e ;'0:( . wor.k.irh.·1i ty. It is a well­
~nown fact ·. tha.t' ,t;Qo::niuch. wa.ter detl'·aot~ . ILa.ter.:i;';'il£<from · the: ultimate strength of 

,, ' . . ",.: . . ,:" ::: ':J·:i~: .. I . ~· ·" · ··~·· ... :- .. ~ . .... :~ ....... , .. .. 
• • . .... ' , .: ' • J r: ',' "; .' .,: .... ~" ". ;.' . : ' .... 
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Lconcrete. ~y , using : diatomite ~he desired workability is obtained without an excess 
, of water ano .a corres-ponding' increase in strength results.. Concrete which will 

come in cQntact , wi th the ·oc.ean is rendered, more . immune to the disintegrating in­
fluence of the .salt water h y tne addition of ,diatomite .. In this respect it ' h?~ ' . 
been used in the building of concrete s.hips. Its use ,also is growing 'for ' aquedUcts 
and siphons, as c.onerete · containing diatoni~ te . is said to be Iqore, w~terlJroof than 
ordinary Kinds. . . 

It seems that.th~ ·use .of diatomite in concrete should eventually ' b~come of 
even gr.~ater importance t ,o the diatomite industry t1).an :it is now. Further reseat'ch 
along tl').i S ,.1 ine is be ing done ¥ . 

Minor Uses 
" '. . ~-

Tha use of diatomite as a filler f9r battery boxes has increased rapidly in 
the last few years. The annual tonnage now ' so employed is considerable, and this 
market is one of .the most important of thenewe~ · outlets whi9h are being developed. 
Finely ground diatomit~ h aiso .used asa 'fili~r in hard-rubber 'products, phono': 
graph ,records, papier mach~ ' . paints and.. varnishes, 011 cloth, linoleum, insect­
icides, and for other purposes where a iig~t, po~ous mate~ia1 is required. 

Diatom~te is . ~ed as an .absorbent in the manufacture . of acetylene gas. It 
is used also for, :absorbing chemicals suc1,l as bromine, alc.ohol, and ' acids, for , 
liquid fuel,s, l~quid manures,and disinfectants ~ It maKes a good pac~ingmaterial 

· for strong acids s~ch ~s nitr.ic and sulphuric acids .because in case of 'breakage it 
tends to absorb the spilled .acid. '" . 

Diatomite is used as a source ' of silica for ultramarine blue, and in the 
wet process of manufacturing water glass. Diatomite is used often as a carrier for 
catalysts in the hydrogenation . of oils for the manufacture of 'soaps. Diatomite 
also .is said to ,possess certain. bleachiz;g qUCl-lities. 

In structural worK, '.be~ides its use in conc:rete, diatom~te is used in the 
manufacture of roofing tUes and for c:ertain buildirig bloc~s and bricks where light 
weight is desired. It may' be used for soundproofing rooms and telephone booths, 
and fireproofing safes and storage vaults. 

,Beca:use diatomite wh~n fiz:reiy pulv~rized yields m~riute particles which 
still retain angular characteristics, aveIl- , though the illdi~id"Ual diatoms may become 
broken, it · is widely u~ed as an abrasive ' for· , polishi,~. · V{here n'let~l surfaces are 
required to ta."k:e a :. hlgh luster, the desired ' ef:t;ect or ' polish is had. by making 
minute micr9~copic s(;lratches on the metal which in 't:u.rn , tef~ect lighi~ Pulverized 
diatomite sometimes mixed with other ingredients m~es ' ah ' ideal material for this 
purpose .• . · '. 
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, Mapy me,tal . polishes now on the marKet use diatomite as a base. 'lhe small, 
. . tough,. .. freshwate·;r · varieties ~e said to be the best for this -purpose. Polishes of 
., .this kind .X!).B.y be used :for ,silverw'are and for scientific ana. surgical instruments . 

. , Such polishes u~~.llY ar:~ <ma.r.k:~· tEid in ·: th.~ /o~m of ·-past.es or :~.owders. Diatomite 
:. ' , ' also may ·pe used 'i.n autoU1obil~ . -p.?1ishes, :anQ.j·the purest and .- finest material is 

, . 
' . . 

!.' 

t-
'. 

;; .. .. 

. used' to'·.some: .. e.xten~ .1.n dental pmvo.ers · apd ' pa:~,t.es a.ndil;l finger-nail polishe.s. 

Diato~it~ " ~~s' ~~:~n us'ed :~s ·ap~ru·~g:·'rr:edi,1ml : 'i~':~te~~· ~'~Undry pr,actice, as 
a substitu,te for. chalk in cra.yons, and as'··dust·:!.ng ·powQ.er·s ~or 'auto!"Oobile t 'ubes and 
tracing cloth . .... 'Diatonrl te is used to some extent in the ·ceramic · industI:Y in the 
manufacture of porc:elains and t '!. le:'g:, ··a,s .. ap :a,dul terant in . cheap foodstuffs, . as a 
constituent bf modelling -put'ty ;and 'shoe polishes;; 'and ·as .a medium through which to 
blow air for aerating liquids. ... . ,:. . .. ; . . 

. ,! 

. . : .. :,: 

. .Coromercia.l ·· deposit~ : of diat6Ifiite;~mS¥ be. qivided into three general types: 
'. Firs·t, those q10se' 'to' the t;!urf'ace ,which may be !nine!3-: by,. quarry methods; second, 

-: "those ' which extend:,deeP.'er anp.' are' e'xploi.:te.d'by "shaft and. ' st.oping .. ; and third, those 
which occur in shallow .1~~e. ~ ·o<l- ··swemps: •. ," ... .. :<; .. : :.:.:.: ......, ... , ' 

• \ ~ •.• . ', I . ':':,' . :.. ,~; .. 
.... ( . ' . ': :', ' : ,' .:.' ' . .,". "'.' " 

'l1he Cal,1fornia depostts: are -of . tne fit"st::tw9. tY.pes . .! ·.' For qua.:rrying opera-
. 'ti6ns the .overb--qrd:e.n: is re,mQved either by machinery.;· Oil" ; by .. scrapers ~d ~and tools . 
. ··;lllasting usually can not be . teSl6'rt:oo. . ~:o. ~~ this operation 'as '·n .; m,igpt ' shatter the 
· 'underlying beds. After the' strata 0:[ dia'toxni'te' :·are :clE'la:q.ed off, the actual quarry-

ing is begun ' aricf · bencb,e~.' are' d.e~e.1troed 8,S ' f~st !a.!:i possib.ic· 'in order to give a 
· sufficient number of working 'pla'eell: .. AliY, c'i:ay ·parUp.gs .. in 'tre', beo.s. aid in the 
1 :splitting off .of slab material, althoughsometirnes '· li£;ht.' .charges ,'of powder are em­
:·:'ployed. F.or 'cer~atn ' t,ype~ . 9f products the ni'a:t~'rial is s~w.ti .ne'at'l'y ~o :the desired 

, .J shape by roealis of spe~·j,al:lY coiistructe,d rn~~hi~ery in the Ci.uarry: · .. Otherwise the 
slabs are prieo.· 'out .by, hand or" "lo:osen~d 'by' ·s¢all. charge.s .. o.f powder and then shoveled 
into wagons for transference' ,~o :~dliyi!lg s.i te,s·/·o.:.8owe.r. ~hoV:el :s 'are not used to any 
appreciab.le ex.tent, a1 thoUgh iri:"Wa.shing~on . ·: there .·is ·a : de'90$'i t :riSar "Ellensburg where 

". a gasol ine shoyel is used to strip off the ' overburdf:ln a.nd· also ' to '· I .oad trucks with 
. ; diatomite. . .. ' . . ' . :" .. . .' ,., . . '. ::, 

r . ' .. ,' 
. , ; 

' . .,. 
. . Recent practice at' tp.~ : 1arge; operations. is " t~ · .. ~:inEl": the great beds of 

. Ci:iatomite ·by .underground m~thdds " F.rom ,' a main' haulag~ .. tuiinel · I'ai .s.es are put up at 
' . '.·suit'able intervals to the I?trata desired', and s-tbping . ·fEi.: done by .room-and-pillar 
. , .. methods. The loosened and . 'broken diatQwi te is handled bY-scrapers :·to the raises 
· , from which, it 'is passed . down :to care in ' the haulage tunll.el. Such mining methods 

~' ''fOay be ,s:uppiem~nted 'by qUar.Jo"yope·f.atioI+~ '\11 the .. ge.neral · m~~ing scheme. 
. ". ' : ' , . " \ . . '. : . , . , .., .. ' ::, . '.,', ~ , . ,.:, 

In' Nevada:. a .' depQslt of diatomite" is 'mitred from a ' 8haf.t -~w;n.:i.ch is sunk 
parallel to the dip of the ··striittii. . Frpm' .the ;shaft drifts are , run.at sui table inter­
vals along the strike, after which s toping · ~rQceed!l .• · . fillar·s .1eft for support are 
to be removed later, ' ' ; ' .. 

' . :-
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J:n Lake County, Fla., the diatomite is found in shallow water . deposi te. · A 
floating dredge is used with a suction hung from a boom. It is equip-ped. 'Y~ :th 
specially constructed revolving blades which collect the loose material, after 
which it is conveyed to the top. 

' In SOIn~ cases it is feasible to drain a shallow lake before· attempting to 
recover the 'beds of diatomite. Uaually, ·however, this practice is much· too expen­
sive, and some form of dredging must be resorted to. 

PREPAIU1'rION FOR MABKE'lIIl'lG 

Crude diatomite because of its s-ponge-like qualities naturally tends to 
soak up ground water. or rain. Therefore, after .being mined, the first . step in the 
preparation of the material is to eliminate this uncombined water - uncombined be­
cause it is in addition to the 4 or 5 -per cent of water. w~ich is locke~ up ~hem!cal ­
ly with the silica and can be driven off only by calcination. ReIl,loval .of . this ex­
cess sponge-water may be done in several ways. At some plants the materia.l, in the 
form of slabs, is carted to suitable drying . sites.. There it is stacked in long 
windrows where the hot, dry desert winds remove most of the uncombined water . . After 
being allowed to dry in this manner for several weeks the moisture content is re­
duced to 10 per cent or less and the material may be carted to the grinding plant. 

In regions which do not have these natural drying conditions the material 
must be dried by artificial means; ' also, recent practioe at the larger plants is 
to do most of the drying in ovens or kilns even though natural drying conditions 
are available. 

Where a pulverized product is desired, common practice is as follows: 

After the preliminary drying, done either by natural or artificial means, 
the material is 'passed through crushers or toothed rolls. A trommel returns the 
oversize and passes the undersize to some form 'of pulverizer, such as the swinging- ' 
arm type. Pulverizing must be done carefully. .rhe object is to free 'the 
individual diatoms but not to crush them unnecess i'he material from the -pul­
;erizer is screened and th~ -coarser s~ z9"S'"a.re ready for packing. ·rhe finer material 
is passed through a serie cl~ne air separators which classify it to the 
various fine sizes desired. Prior to arc asel y~ng, s raps remove as many of 
the objectionable impurities as possible. i~e material from the cyclones is sacked 
and is then ready for shipment. Sometimes' these sacks are passed between light 
rolls to compress them SO that more may be loaded into the freight oar. 

Two classes ' of diatomite brick are made, sawed brick and pressed brick. 
The sawed brick may be of two kinds, natural or calcined. In preparing natural 
brick, diatomite is cut in the quarry nearly to 'size by specially constructed saws. 
'The brick are then dried and are trimmed by ' grinders, after which they a~e packed 
in cartons. The calcined brick are fired to the desired temperature, after which 
they are packed for shipment. 

8370 - 13 -
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There are three general varieti~s ' of pressed brick. First, the ordinary 
brick which is mao.~ from a high-quality diatomite. 'The -powdered or granulatj3d,:·. 
diatomite is moistened, with water to a paste, · pressed' ·t ·o· shape, dried and f.ir~d to 
the desired tem-peratUre. Sometimes bona,ing mo,terialsare used, such as lime ·or 
clay. :", 

.The. second class a'f. pressed brick is made fronH3i' heavier form of dia,t9111ite . . ~ 
This is lightened by the 'inclusion of organic matt·e:r;, .: t3uch as cork, whiclJ, burns 
away during the firing process. ' This ieaves many ·small cavities througbout the 
brick, which add to the'lightness and porosity; 

The thirdt'ype .qf.,pressed brick is largely in the form of tridymite. Where 
a brick is 'des:ired -to ',wi t'i-lstand high temperatures 'this type is recornmend(3d .by · the 
manufactw~r-s.· '. ,At.- certa.{~ .high ' teJPPeratures the crystalline form .of: sH-ic~ . . changes 
to eHh~r. : qI:i~:tol:Ja1ite or ·t.ridYJl1~te. · Cristoballte . is' very objectionab1·e 1:lecause it 

.contracts ', PT. " e~aI1~3 a1?prec:l.!3-111y with o'nly E)'light changes in temperature.'l'his" ,,: of 
course, w0uld .,ref:j1.?-l~ in , s"pal'J.ingo~ cracking> ' ~rfdyniite, however, ' mainta~ns a 
nearly eV!3n .:~s~~e .~ ; . ,',::,', ' ': ':, ... " , . 

, ':': ',';' ' 1. I ,: : ' . 

Co.es ' ;:',U ... ,s ... Patent l,5'4:h.433, h a s patented a process for maKing tridymite 
brick for high Jemperature .. ii;.s\i~'~~ion, su'~h as 'for marine boiler,S. A binder of.,;,a 
refractory clay is used with' l ' 1::6 '\3 ' per cent of- lime which, it is' claimed, favors 
the transf.ormation of amorphous silicii\- to tridymi te when fired at a ter.lperature of 
2,5000 F ... :. ",' ~.:'.'.)~ .. ," , ; .' : ,l .... ,.; .' • ", '.,'" ;,": , 

.~ :-! .,' ' . 

In Florida the ma.terial a£ter being dre'd:ged' is allowed to .settle: in long . 
boxes or vats. The viater is drained off and the material, which is by now more .. ,or 
less consqlidated, is air-dried, passed to vacuwn chambers for further drying, and 
then to furnaces vihieh burn out all organic -rrl.aft ·ter. It is next :crushed or 
pulverized, sized, and packed for shipment. 

"'" '.-. . ,' . . ... 
In a Nevad.a mill the very wet material is given a. preliminary' . cl:ushing and 

is then dried on conveyors by steam in a closed room. tt is next pulv,e:rized, 
screened, and passed to the cyclone system for f'i~al classification~' " '., 

4 _ .' 

MARKETING, PRICES, .AND ) BUYERS ;'. ~ 
, ' .' :,' ; •••.. ' . , J. , " .':: ,"., .") .. 

imy· 'one cpnte~pl~t ing the ~ark:etin.g of" diatoril'i\;'e" should bear , i .n . ~~~,d .. ' th~t 
its uses are somewhat dependent upon the :" kinds 'of ·: diatoms and thei.r.: indivi(iua1 " 
characteristics. For in~tance, qualities of heat insula.tion may varY "between,wide 
limits, depending upon the -physical ' properties of th~ different val"iet'ie,s of diatans 
and impuri-ties present. As mpst United States diatomite is mined by one -producer ' 
and marketed under trade n~e3, rio ' ~-eneral speCif'1c-attons can be laid, .d0~n concern-
ing. the various -produc ,ts. , :;.:'.:", " :',' " 

,' .. .' ~ : 

Before any att.e~'Pt is made to pi"ace new material up.on :the ma.rke;t . a very . 
thorough investigation shoUld be conducted. This sbeuldinclude comple.~ cp~mical 
and physical analyses of samples ta.ken from the separa.te horhons oftl}.e .. dE?posit. 
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Check runs should alsa be' made from different places in the same .horizon. Chemical 
analyses will give data on ·the various impuritie's such as or-ganic matter, salt, 
clay, etc. Physical tests should' include a microscopic examipf3.tion to learn some­
thing of the kinds of diatoms present. ; 'J:he moisture content:,. porosity, and 
specific gravity' also should be determined. ' , , 

~~~~~~~~~OI.AoI,&.&..5"-1~.I#Si!t!-'!:' J~ ~ctual' tests of the ' material in t-h U.§6 
conte For example, if' it were tho'tlght 'that a parti,cular deposit was sui t-
able for use 'in filtering, ' exoerimentff ' should be' mad.e· with the solutions it was in­
tended to' fil ter. 'rbis applies :eqUally 'with' proposed uses as insulating material 
because of the wide variation in the' heat insUlating qualitie's .of the various types 
of diatoms. In faCt, all "cdnsidered uses should 8lways ,have exhaustive :preliminary 
tests. .' 

Owing to the'ir fragile nature, for 'shiPment 'bricks o.r blocks are 'placed in 
crates or cartons. Crude. air-dried material is cuS.tomarily packed in .b:urlap sacks 
of 90 to 100 pounds each. fulVSl'i zed :diatomi te may be pa.cked in paper bags. Bulk 
shipments al'~o are made. , 

Transportation is an important marketing :problem. Owing to its relatively 
1 ight weight and c~.rres-po~ding bulk, diatomite commands ' high 'freight rates, and a 
minimum carload of ' 20 ·tons is seldom attalned·~ For this "same reason the cost of 
containers per ton i~ relatively high. 'rbe fact, too, that most of the larger 
deposits occur in the West tends to make ' the material rather costly for eastern 
consumers. 

'l'he latest availabie prices as quoted ' in. J! Metal " and ivdneral MarKets, II 
Engineering and Mining Journal, June 5, 1930, are as:follows: . 

Diatomite per short ton, f.o.b. producing plant: 
Kiln-fired brick, ' $65;' .kiln'-fired ag~regate, i". $45; 

insulating powder $25;" natural-aggregate 4" ,,$18 @ $20: 
air floated 'powder, $45; 80' to 85%: silica, 98 : per cent 
through 20q mesh, $20' in carload lots. 

These quotations are more or less nominal and should be taken only as a 
rough guide because diatomite at present is sold largely under contract . between 
the individual producers and the consumers. · .. P·rices of these contracts may vary 
greatly from the above figures be.cause of the' V,ariolls f .actors .invol ved such as 
tonnage. ~ndividual . spec1ficati'on~. , and charaoteristics of :the material. They 
are usually the 'resultofdlrect, negotiation betwe'en the 'producer and the buyer. 

: ' 

. ', . 
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Eu,rets. ~ 'I'lie follow1.ng companies are some of the more important b~ers of 

diatomite . . 

Jerome ' .A1exander ,50 east :'41st '·Sttee.t, . New .y;ork,.· N. :Y .~ .- .:.. . . 

F~ ' Behrend (Inc.)~ l~O : Frobt ' Street; . New, .: York., .N·; .1,:.;: . 

. 'Eon Ami" Co'., 1'7' Battery :Pla,6e, ·'· New Yo.rk, . N. ,.y. . . ,·i.: : . i " ;... ' .. 

. H. ' C/ Bugbird 'Co~ ;')59 · p~a.rl··· Street, .. New York. · ; N, . , . r~. '. " 

Charles B. Chrystal Co. (Inc. )) = 99 ' J(!)hn· . Str~e:t,·. NeVj' Yor~, . N • . Y. 

Cooper & Cooper (Inc.), 23 Cliff Street, New York, N. Y . 

.. E'irper & AInEmd.,20V .. 2·09 ea:st' ~ 13th' Stre.e;t; New ,. Y.~;r~; ; .iN·. Y., : . ." . :. 
·'The ; Exolo'n Co' .. ;' ·C6mmercii"aiAve-ntle.· &.: Erie : R . . :· R. , ·. J3J~~.4.e11,. .. · N . . :Y • 

. . " : ' .. , Hariunii ' &' Gilles·Pie · (Inc:';)/ ' 240 Front,~ Str.eet,I.·: Wey.r, . .¥ot'!q r ~" . Y.~ ... . . '.' . 

. ... '. : :: The ' Hars~aw Cbemical" C<h "of' llew. :: YoTk~ .· (Sl,lCeej;l$!ll·r.s .~.o, :)be , ,$y.p~r~~s. , Cpo . 

,,, : : '" ' ! (Ino'~)L 150 '" Niis;s'au Stt-e.et:., :: Ne:w,·.Y.6rki ' N •. i Yo ': ;'.i., : " . . ' ',', , '.' " ' ; ! .:' 

";." " Le'on: IUrsh" &' Son; '3'E)'!B ;'&reenwich :Stree.t,. : New , Yo.:r;k,; ; iL i. ,: ".' . 
J. L. Hopkins & Co., 135 William St~e~t, 'New "York'; "' N: y~ "" ., ':.' ... .. 

. . Industrial Chemical Sales Co., 230 Park Avenue, New York, N. Y . 

. :.:.,:' :·::.!.:. i1nriiS, · spej.'deii. · ?i ·. CO:~ "·(I;IH::"d· ) ;:50 ·Cliffr:St;ree·t:;,!. N.ew.: YP.irlFi .: If .. ; Y •.. ! . ... 

. ~ .. ~. . : .. ·· A • . lQ kpste·in &' ,C<i. ·,· ·~eVlI Yor~'; ., .. :N~ .. ; Y. · : : .. , .. ' .... .. ' .. ' ", :, ' . .... ... . '"'' .. ' 

.. :-.', , . . Larkin ' Co> (1:nc.) ~" 680 ·'S:etlGc·a,·. Stlt'e.e.t ,: . .,B-uffa..lo·.:; ; N," ~y,, :,' , .... : .. . , .... ' , 
New England ~uartz Co. of' New York, 152 Nassa~ S·tr~~t. , " ~ew . Yo~k,., If. Y . ... 

.. Orelite Co. (Inc.), 109 Broad Street, New YorK, N'. · Y • . .. 1 .' I" 

.' i:;:.· : .... fiomeroi &::Fische.r : (·Inc~.; ,:) ,',, '9"5: 'MadisQn: ~v.en~, ~ew; :Yor,.ic. , : . ~ . . r,.>. .:'.;. 
, . '. . .... ,'. V.<tl .. ; Saloirion· & .·13r.o~ ·~! , 2'1:6: Pearl:: iSt;ree,1i'J: · N!3w :~or~,. ,N '" ':('' ' '" ;.' .. ' . :: ,":' i 

'.' ." '; \Vm~ , H ... · Scheel· (De~ar:tmeri.t hhd:'7.9, \¥.at .. ~r., . . qtre~t, ,. co:rn:,,~ ·.#iir).·i~ .:." .... , . . 

........... ; :SI~ip··,:· New' :yOl-k·, ··: Nj · ·. Y. , :i ~ ·· · ·.·. ,,;' , ... :. < :.:'~' .',!, ': .:' .. , .""" 

... ·f", :·C.;' SIiiith "Cherri-ical Be . Co161'>Co. (Incf. ) .. ",:.J'4~;ore~,,;S:o:ut:h:· ~tr~~t 's ':: N~v(.i'o~~,;: .. ;: .: 

N. Y. 
Samuel H. French & Co., 400-412 Cal10whill Street, rhiladelphia., Pa:~ 

":.·i : General ''Refraet'orles Go'. ~: ! 106 .i south ,.·16~,h .,. S~reet.l:' d?p'pac1.elp'?~a,.' ;;~a. 

Shimer & Co.: . (Ihe . . ), ·'1:33 ':south: F.our:th ·. s.1{.r~er.t · c ·P~~.la~elph:ia. ,.> Pa •. ;:: . ' 

. :.. . ~ .. 

:. 'f 
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Charles W. Young & Co., 1247 'north 26th Street, Philadelphia, Pa.····· 

R. F. McGrory 'Co~ ' , ··Calh:Quzr :Stpeet ·:& .Faahle,.y.. , ~venq.e, : ,'l'ren~(m, N. J. 

ThOmas ,Manuf,actwing. C.o;, ' 11? :west .. Oall]den .. Stre,e·t·, l$a.i~{~ore, Md. 

Minera.i' :Soa'p !~MamifactW'ing .Co:. , · ; LowelJ:>#ae.l?~ . .. : ; .. ~ : ; : ,::. ". i 

Abbott Laboratories; ' :l4th Street ,& Sheridan ·· Road,~orth Chicago, Ill. 

Holman Soap Co., 3104 ,F,)x ' Street,·:' c~ic~o: .I~i~, ' : ~:' .• J,,:' " . 

. Hylonite Products Co., 1107 Addison Street, Chicago, Ill • 

. T8.rm1s · ·'Sili6a~0.~ ~ 30' north , La .·: Sa.ll~ oS.treet., .Ch.ic~o, : Ill . . ' ... 

'W1shnick;:'·fumpeer l
• (-Inc;), :·363 eas:t: III ino.h . Stf~.e:i. ; Ohi'cago, . tlj ~ , I. 

251 'F:tont Street, .' New ' Yt:nI'k, . NJ: Y..: •. Pav~·n'Port '. · .&east .. 14;th: " '"." "';. ' 
streets', Cleveland-'j .: 011io. · : ' .~ "', :. ':,.' .:" . (,:' . ': ':" .... ~.: .' ...... ~. " ':',' :' . .. . . ..... 

COleinari & Bell ···Co; : (Inc·;:), ·:,NQn'iooo. • .. Ohio~ ; .' : .:' .. :": .... ; ' ,C>.' '.':~. ': ' 

The ~·Di.iB6is· . Soa-pCo l , ' 1l20wes-t; Fl'O~:t ~tr~e't ' , .': Ci~cif.l~a~"l ~ : .. :Op.:~(i~ ;. ; ": ... ,. 

Excelsior .Ball Clay Co., 31 East 13th Street, Cincinnah, Ohio. " 

The Globe Chemical Co., Murray Road & Big Four R. R., St . .Bernard, 

Cincinnati, Ohio. 
National Sales (Corp.), 31-35 east 13th Street, Cincinnati, Ohio. 

Rub-Tex ~roducts (!nC.), Indianapolis, Ind. 

Bra\4~ (Corp.), 363 New High Street, Los Angeles, Calif, 

Los Angeles Soap Co., 161? east First Street, Los angeles, Calif. 

Algernon Lewin Curtis, P10. Box '61, '\iestmoore Laboratory, 

Chatteris, England. 
- 16 -
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FaODt,J"CERS , 

Compani~s in, the United, States reporting to the .Bureau of Mines as pro­
ducers of diatomite in 1929 are as' follows: 

California .. 
Fresno County: Mendota - Mineral Products Manufacturing Co. 

(1.735 Ventura Avenue, ~resno). , , , 
L6s Angeles , ',Cc;>unty: Torrance - Floatstone .t'roducts Co. 

(423 ,WallStreet, Los Angeles). , 
Monterey ,County: Monterey (near) - The Calatom Co. (Inc.), 
-(Monterey)';Pacatome ' Co .. , ' (814 'Kohl Buil~ing, Sandrrancisco). 
Santa Barbara , County: Lompoc - (Ceiite Corporation) Jo~ns~ 

Manviile :Corp. (292 Madison Avenue" New , York, N. Y.). 

Oregon 
Deschutes County: Terrebonne - Atomite Corporation 

fl021 Pacific Building" Portland). 
Malheur County: Harper - Whiteurth Products Corporation. 

(Harper, Oregon). 

Washington 
Kittitas County: Kittitas - Kittitas Diatomite Co. (Ellensburg). 

Roza - Washington Silica & Fire Clay Co. (3205 Hew,itt Avenue, 
Everett) . 

Nevada 
Elco County: Carlin - Carlin Products Co. (Inc.), 

(676 Subway ferminal Building, Los Angeles, Calif.); 
Tri-o-lite Products Co. (Carltn,Nevada). 

Esmeralda County: Basalt (near)- U. S. Diatom Co. 
(800 Santa Fe ' Avenue, Los Angeles, Calif.). 

Storey County: Virginia City - l'he Electro-Silicon Co . 
. (22 Cl iff Street, New York, ' N. Y.). 

Florida 
Lake County: Clermont - Florida Diatomite Co. 

Virginia 
Westmoreland County: Oak Grove - American Diatom Co. of Virginia 

(618 Witherspoon Building, Philadelphia, Pa.). 

MarYland 
Calvert' County: DmL~irk (near) - Diatomaceous Products Co. (Inc.), 

(907 FUteE?nth Street, N. W., '~Vashington, D. C. 

New York 
Herkimer County: Po~and - Adirondack Diatomaceous Earth Co. 

(Herkimer) . 

New Hampshire 
Grafton County: Canaan - New England Minerals (Inc.), ' 

(85 Devonshire Street, Boston, Mass.). 
8370 - 17 -
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PRODUCTION ST.A.'rrSTICS 
, 
" 

Wor1d production. of diatomite by countr1;.es, 1920-1928 1 in metric tons 

C01mt:::- 1920 1921 192 2 1923 1924 1925 192'6 1927 1928 
Algeria ..•...•. ' .. :h500 ,: 8001 2,4 80 10,000 , ~9,092 :.p!8.343 !!:.7.931 29,542 §:10,144 

, . 
.. 

7121 89 523 57~ 926 

99 " : , lJ~ , ' ,., ·;30 • . . (c'), :, (c) 

Aus t l'al ia: ' I 
New South liales. . 390 :' , "209 .,' 4 

~anada ......... . . (b) (b)J 1 
20, 4'."550 
, 7 . ':4,':; 09 f:), 
09 "i' 680 

jj rance ........... :," . ~ 1 80.0 ' 4, 580l ' ~:' 6 
Germany (expor,tl?t. · , 4,,943' .§.3,4lSI ;p,20 
Ireland (norther'n,) 6~.203 ; 4,228fi,9 

'\ 2 , ,3'00 
~' 4~ 326 

'.~: ~· ~A80 
420 

,. 1:,,600 7.130 
: 4.555' 5'~ 919 

! / 
: 3;,397 :",3,023 

420 1.200 75 , ", J 420' 
90 ' 5.319 5.040 4.727 , .. (d) 
82 .. : ;no . , . .. .. 6-7,' : .,::. 4:8,: ;", 58 

Italy ........ : .. ~ .' ,25 : ,8751:1 1 
Japan,............ (b) (b) 4,6 
Norw~y (exports).. 75 ll~I ". " 
Russ_a............ (b) , " (b). (b ') ;' Jd.) . , ... \ (d.).: 2 :,344! '· 8~O55' 

: (59 ii , 608) B191P~ 2 
, , 

) 217 ' 236 (c)I ' (d) 
06 i 59,722 57,300 661251179,O3~ 

Sweden ..........• (d) 6.001 32 
Union of South ':'.' '. :' ,:' '. ' , , ", :::. 

Africa......... (b) (b) (b 
United States 56,174 50,016 40 , 6 
a Exports. 
b No record. 
c No production. ' :: . 
d Data not available. 
e Figures from May to 
f Bureau of Mines not 

, ! ' .. ' 1 ••• ' 

: .... :': ,.,,' 
.. : 

,-,' ::"' ,;:. .,',: ,' . 
,'. ' 

December, 1921. 
at 1 iberty to pub 1, ip-b: ,figures~ ' . 

., I ~.':. • " ... , • '::: . ~ : •. 

. : " '.. " ~. . 
r'" : . . ,'-. j • 

. .. , , 
::" " 

. " .... 

1,229 
241 

' (4) 
6.023 
3;427 

700 
(d.) 

80 
5,)8'1 : 

' ' q22 

(q) 
.. , (:f). '; 

" ~ ECONOMIC CONDITION ci ,THE" "rNbus'rRY . . :., ",\ ' .' . -. " . 
., ..... 

1,381 
334 
(d) 

6,703 
4,312 
],,180 

(d) 
84 

(d) 
(b) 

-:Ce) 
(f) 

, , 

. I : 

The size of the industry: at;' pre~ent ' i's due ' quit·e iirge1Y~. to . the, ~ducational 
advertising and pioneer ':work ,'of ' one compaI,lY , iVhich , j:~ , ri.ow the ;' largest "single pro­
ducer. Because of this dominant position of an individual concern the recent ,pr.o­
duction figures may not be published. However, the volume produced"b,i;l..s enjoyed a 
vigorous increase for some time. , ,' ,,' ,,: , :: .. ,., " -

'. " 

Further develo-pment and enlargement of markets is still poss~1Jle. Owing to '-1, 
its peculiar characteristics dtatoII+i te has a very wi'de range : 'Of us.es~ : As I,3.n: admix­
ture to concrete ther'e would seem to be . a ' ~:remendou$ po,:tElntia.l fi6ld of consumption 
which should o-pen up as further research work is done and more co:nplete specif,ica...,' 
tiona for its use laid down. fviuch wide:- use is pos s ible f or insul,a~iQn in ~:team 
plants 8.l'J.d in buildings, in the se pa,raLon of wa·~. er-o'il : 9'r!iuls-ions' ,' and. , ,for reclaim-
ing lubricati,ng ,oil'. ' ,..:, ;, .' " .' . . 

.:, . , 

Wi th the growth of consumption new cie-posi ts will naturally: .be ,.loo~ed , to 
with interest. Some of these, no doubt, may. ,be ·openeie.nd ' operated 'profitable. 
Taken as a. whole, the diatomite ' industry is a specialized ore, requiring continuolls 
comprehensive research work on the crme mater i al, ' and its preparation and ' sale •. 
Scientific and engineering skill is demanded t~roughout if, the ':l'equirements o( the 
consumer are to be met satisfactorily and' pr'o'fi'tably. ' FailUres: hav"e" resulted ,in 
the past from a la.ck of these essentials. '· ' . 
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APACHE COUNTY (Continued) 

Location 
C LA Y S (C 0 nt' d ) 

approx. sec. 9, 
21N-29E 

sec. 21,22 
21N-29E 

2N-llW 
Nav. B.L. 

sec . 26 proj . 
21N-29E 

sec. 18 proj. 
21N-29E 

sec . 7 proj. 
21N-29E 

I DIATOMITE 
L E~ 12N-26E 

GARNET 

Quadrangle Map 

Ganado 1 NE 7~' 

Hunt IS' 

9 mi. SWof Dinnehotso IS' 
Mexican Water 

3 mi. W of 
Mexican Water Mexican Water 7~' 

approx. sec . 30, Buell Park IS' 
3N-5W, sec. 13,26 
3N-6W Nav. B.L. 

LIMESTONE 
2 mi. SW of Dinnehotso IS' 
Dinnehotso 

Known Names 

Graywater 
Wash 

Beautiful 
Va 11 ey 

Balakai Mesa 

Allentown 
Mine 

Cheto No. 2 

Cheto No. 1 

Concho Creek 

Description-Comments 

Bleachi ng clay. 

Bleaching clay/lenses 
in altered vitric tu ff. 

Bentonitic clay in 
Chinle Form; capped by 
shale. 

White kaolinized sand­
stone overlying Dakota 
sandstone. 

Bleaching clay, pas t 
production. 

Active bleaching clay 
mine, used for filtering , 
vitric tuff lenses in 
Bidahochi Form. 

Active bleaching clay 
mine~ used for fil teri ng, 
vitr ic tuff lenses in 
Bidahochi Form. 

Diatomite bed capped 
by basalt. 

Garnet Ridge Pyrope garnets in vol­
canic breccia pipe. 

Mexican Water Garnet-bearing material 
in alluvium. 

Buell Flat Pyrope garnets in kim­
berlite tuff, some 
olivine. 

Dinnehotso Limestone lenses within 
Navajo sandstone. 
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Location 
BARITE (Cont'd) 

sec. 30 
235-25E 

CLAYS 
sec. 35 (?) 
17S-19E 

sec. 20,21 
17S-20E 

(

DIATOMITE 
sec. 27 
17S-20E 

(
sec. 17 
185-21E 

FLUORSPAR 
sec. 34 
13S-27E 

sec. 13 
14S-20£ 

sec. 23 
15S-22E 

sec . 17 
165-30E 

sec. 1 
165-22£ 

sec . 5 
16S- 22E 

COCHISE COUNTY (Continued ) 

Quadrangle Map 

Bisbee IS ' 

Benson 15' 

Benson IS' 

Benson IS ' , 

St. David 15' 

Luzena IS' 

Dragoon IS' 

Dragoon IS' 

Cochise Head 15' 

Dragoon IS' 

Dragoon 15 ' 

Known Names 

Gold Hill 

Whetstone 
Mtns. 

Benson 

Post Ranch 

Curtiss 

Buckeye Canyon 
Prospect 

American Mine, 
War Eagle, LA 
Ventia 

Peabody Mine 

Indian Creek , 
Pague Prospect 

Banks Mine 

Homestake 
Prospect 

-15-

Descr ip tion-Comments 

Barite gangue with man­
ganese oxides in Naco 
limestone (Penn.-Permian ) . 

Black graphit ic clay. 
used for b rick 1 i n i n g 
of smelter converters . 

Benton i tic clay, gyp­
sum lenses. 

Diatomite , past pro ­
duct i on for It.-wt. 
aggregate and scour i ng 
powder . 

Horizontal diatomite 
bed interbedded with 
volcanic ash . 

Fluorspar veinlets in 
granite (Pre-Camb.) cut 
by rhyolite dikes. 

Fluorite-barite gangue, 
metallic sulphides in 
granodiorite (Pre-Camn.) . 

Fl uorite-quartz gangue, 
copper-zinc ores i n 
limestone (Penn.). 

Fluorspar vein i n faulted 
limestone (Penn.). 

Fluorite gangue, sc hee­
lite. huebneri te in 
quartz monzonite. 

Fluorite-quartz associated 
with scheelite, gold­
copper ores in Pinal sch is 
(Pre-Camb .) 



Location 
BARITE (C ont'd) 

sec. 5 
9N-IOE 

sec. 6 
9N-IOE 

sec. 7 
9N-llE 

sec. 31 proj. 
8N-12E 

sec. 35 
7N-9E 

sec. 7,8 proj. 
2N-16E 

sec. 29 proj. 
IN-14E 

CLAYS 
sec. 20.29 
8N-lOE 

approx. 
7l-~-9E 

sec. 27 
7N-23E 

sec. 24 
IN-15E 

sec. 11 
35-13E 

sec. 

( ? ) 

(
DIATOMITE 

sec. 26 proj . 
IN-l8E 

28 

GILA COUNTY (Continued ) 

Quadrangle Map 

Payson IS' 

Payson IS' 

Payson 15' 

Picture Mtn. 7~' 

Reno Pass 7~' 

Rockinstraw Mtn. 
IS' 

Inspiration 7~' 

Payson IS' 

Known Names 

Grey Fox Group 

Gisela (Spoo k) 
Deposit 

Top Hat Group 

Description-Comments 

Barite veinlets. 

Barite stringers in 
diorite (Pre-Cambrian ) . 

Barite vein i n fra ctured 
granite . 

Barite vein in faulted 
quartzitic schist (Pre­
Cambri an) . 

Lone Pine Claim Barite vein in pyroxenite ( ? 

Richmond Basin 

Castle Dome 
Mine 

Quintonite 

Barite veins. 

Barite-fluorite mineral­
ization, copper ores 
within quartz monzonite. 

Active clay mine. 

Pine IS' Pine Area Kaolinitic clay. ca lcite. 

Rount Top Mtn. 7~' North Fork. Kaolinite in sandstone. 
White River 

Globe IS' Weary Lode Past producti on, kao 1 i niti ( 
clay in alt~red granitic 
rocks, used for tiles. 
pond linings. ceramicware. 

Sonora 7~ I 

Na tu ra 1 Corra 1 
n.,; 

No .1 Mine Kaolinite in altered 
granitic porphyry . 

Skeleton Wash Diatomite interbedded with 
limestone within lake 
sediments. 
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Location 
SILLIMANITE GROUP 
(See FELDSPAR) 

WOLLASTONITE 
(see GARNET) 

BARITE (Also see 
FLUORSPAR) 

sec. 19 
45-20£ 

sec. 28,29 
45-19£ 

sec. 12 proj. 
55-19£ 

sec. 20 
8S-22E 

sec. 13 
8S-21E 

/ DIATOMITE 

I 
sec. 33 proj. 
lS-19E 

sec. 1.11 proj. 
2S-19E 

sec. 24 
4S-23E 

GILA COUNTY (Continued) 

Quadrangle Map Known Names 

GRAHAM COUNTY 

San Carlos 
Reservoir 15' 

San Carlos 
Reservoi r 15' 

San Carlos 
Reservoir 15' 

Sierra Bonita 
Ranch 15 ' 

Sierra Bonita 
Ranch 15 I 

San Carlos 7 ~ ' 

Mt. Triplet 7~' 

Ft. Thomas IS' 

Barium King 
Group, Mitch­
e 11 Barite 

Copper Reef 
Mine, North 
Star, Coro­
nado Group 

Silver Star 
Prospect, 
Little Mule 
Group 

Graham 
Prospect 

Kinney Kye 
Mine, 
Marcot t e 
Group 

Triplets 
Wash 

sec. 21,22,23,26, Dry Mtn . 7~' 
27 , 28, 85-28£ 

Whitlock 
Depos it 
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Description-Comments 

Barite vein with fluorite 
in trachyte. 

Barite vein, fluorite 
in limestone (Carbonifer­
ous), lead-copper ores. 

Barite veins in frac­
tured diorite. 

Barite vein with fluorite 
in granite. 

Barite veins with fluorite, 
copper oxides in volcanic 
agglomerate. 

Diatomite overlain by 
alluvium. 

Impure diatomite. 

Impure diatomite beds 
and volcanic ash. 



Location 
DIATOMITE (Cont'd) 

approx. sec. 19 
6S-27E 

FLUORSPAR (Al so see 
BARITE) 

sec. 19 
-lS-20E 

sec . 28 ,29 
4S-19E 

sec. 12 proj. 
5S-19E 

sec. 29 
5S-20E 

sec. 6 
6S-22E 

sec . 29 
6S-20E 

sec . 22 
7S-21E 

sec. 13 
8S - 21E 

sec . 20 
8S-22E 

GA RNET 
sec. 36 
4S-19E 

GRAHAM COUNTY (Continued) 

Quadrangle Map 

Safford 15 ' 

San Carlos 
Reservoir 15' 

San Carlos 
Reservoir 15' 

San Carlos 
Reservoir 15' 

Klondyke 15' 

Jackson Mtn. 15' 

Klondyke 15' 

Jackson :-1tn. 15' 

Sierra Bonita 
Ranch 15' 

Sierra Bonita 
Ranch 15' 

San Carlos 
Reservoir 15' 

Known Names 

Solomon 
Deposit 

Barium King 
Min e 

Co ronado 
Group 

Little Mule 
Group, Silver 
Spar Prospect 

Landsman 
Group 

~t. Jackson, 
Rhodes Spar 

Grand Ree f 
Mine 

Ed i th 1 & 2 

Ma rcot te 
Claims 

Graham 
Prospect 

De script i on-C omments 

Diatomaceous beds inter ­
bedded with clay and 
alluvium. 

Fl uorite, barite, ca 1 c i te 
vein in brecciated 
trachyte. 

Fluorite , barite, quar~z 
vein in limestone. 

Vein of fluorite, barit e, 
qua rtz, lead-sil ver 
va lues i n latite or 
and esite brecc i a. 

Purple fluorite str i ngers, 
lead-s ilver va lues i n 
faulted limestone. 

Past production, purple­
green fluorspar veins 
in granite (Pre-Camb.). 

~ine-grained brecciated 
flu orite, quartz, lead­
silver values in schist 
intruded by rhyolite dikes. 

Fluorspar veinlets in 
granite (P re-Camb. ). 

Veins of barite, fluorit e, 
calc ite, silver-gold 
values i n volcan i c agg-
1 omera te . 

Barite, fluorite, copper 
oxides in granite (Pre­
Camb. ) . 

Qu artzite Mtn. Andradite ga rnet i n meta­
morphosed limestone 
(Pal eozo ic). 
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/ 

Location 
ZEOLITE 

sec. 16 
3S-29E 

GREENLEE COUNTY (Continued) 

Quadrangle Map 

Clifton IS' 

Known Names 

MARICOPA COUNTY 

Description-Comments 

Clinoptilolite and 
mordenite in lapill i 
and tuff (Tert.). 

BARITE (see FLUORSPAR) 
sec. 34 Lone Mtn. IS' Princess Ann, 

Fay L 
Past production, barite 
veins, fluorspar in 
volcanic conglomerate . 

SN-10W 

sec. 35 
5N-10W 

sec. 4 
2N-7E 

sec. 19 
2S-6W 

sec. 25 
4S-8W 

DIATOMITE 
sec. 15 
6N-IE 

proj. 

FELDSPAR (see MICA) 

Lone Mtn. 15' 

Granite Reef 
Dam 7~' 

White Rock 
Claims, Blue 
Bird 

Granite Reef 
Mine, Macco, 
Ari zona Barite, 
Chri stman 

Barite-fluorspar veins 
in basal t. 

Past production for 
drilling mud, barium 
chemicals, barite veins 
in faulted conglomerate. 

Woolsey Peak IS' B&H Claim #6 Barite vein in biotite 
schist (Pre-Cambrian) . 

Dendora Valley IS' Rawley Mine Barite gangue, copper­
gold ores within andesite . 

Biscuit Falt 7~' Lake Pleasant Past production, diato-
Mine mite beds in Cenozoic 

lake sediments inter-
bedded benton i te. -

sec. 16 Red Picacho 7~' Morning 
Star 

Past production, potash 
feldspar pods, green 
muscovite, quartz, lithium 
minerals in pegmatite. 

7N-3W 

sec. 16 Red Picacho 7~' 
7N-3W 

sec. 23 Red Picacho 7~' 
7N-3W 

sec. 4 or 5 
2S-3W 

Buckeye 7~' 

Sunset 

Hertz, 
Weatherman 

Varnum 
Feldspar 
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Potash feldspar, quartz, 
muscovite, in pegmatite 
within amphibole schist. 

Pegmatite with feldspar, 
quartz. 



Location 
CORUNDUM 

sec. 12 
SS-SE 

DIATOMITE 
sec. 19,9S-1SE 
sec. 24,9S-17t 

sec. 26 
6S-16E 

FELDSPAR 
sec. 7,8 
4S-2E 

FLUORSPAR 
sec. 26 
8S-16E 

GYPSUM 
sec. 25 
SS-lSE 

sec. 2,11 
5S-16E 

sec. 23 
6S-16E 

sec. 26,27 
6S-16E 

sec. 26,35,36 
6S-16E 

sec. 13,1 4 
7S-16E 

PINAL COUNTY (Continued) 

Quadrangle Map 

Gi la Butte SE 7~' 

Clark Ranch 7~' 

Saddle Mtn. 7~' 

Enid 7~' 

Marrmoth 7~ I 

Winkelman 7~' 

Christmas 7~' 

Saddle Mtn. 7~' 

Sadd 1 e Mtn. 71 I 
~ 

Lookout Mtn. 7~' 

Lookout Mtn. 7 ~ ' 

Known Names Description-Comments 

Sacaton Mtns. Irregu 1 ar corundum masses 
with rutile and quartz 

White Cl i ffs 
Mine 

Feldman 

Sierra 
Estrella 

Marrmoth Mine, 
St. Anthony 

Winkelman 

Ash Creek 

Crys ta 1 Cove 

Feldman, 
Winkelman 
Gypsum Pit 

Arizona 
Gypsum 

Pinal Marrmoth 
Gypsum 
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in felsite dikes. 

Past production for 
· fillers and filter aids , 
horizontal diatomite beds 
beneath clay. 

Active gypsum mine, 
some diatomite inter­
bedded with gypsum beds. 

Microcline, muscovite , 
quartz in pegmatite. 

Fluorspar-barite gangue, 
lead-zinc-copper sulfides, 
quartz monzonite host 
rock. 

Gypsum in andesite flows. 

White massive gypsum beds. 

Active quarry, massive 
gypsum beds in lake 
sediments (Cenozoic), 
processed into plaster 
board, agric. applications. 

Active mine, gypsum beds 
in lake sediments (Ceno­
zoic), for agricultura l 
use and cement re t arder. 

Active mine, gypsum 
interbedded with s i lt. 



PINAL COUNTY (Continued) 

Location 
SILICA-QUARTZ 

sec. 2,11 
8S-18E 

sec. 26 
85-16E 

~Uadrangle Map 
(Cont'd 

Klondyke IS' 

Manmoth 7~' 

sec. 33 Oracle IS' 
9S-15E 

sec. 25,26 proj. Silver Reef 
9S-4E Mtns. IS' 

sec. 30 Winkelman 7~' 
55-15E 

VERMICULITE 
sec. 10 (?) 
105-15E 

ZEOLITE 
sec. 25 
75-8E 

Oracle IS' 

Picacho 
Reservoir 7~' 

Known Names 

Copper Creek 
District 

Tiger Mine 
Tail ;ngs 

Description-Comments 

Quartz crystals. 

Active mine, sil;ca­
copper flux. 

Gold Hill Mine Active mine, silica ­
copper fl ux. 

Orizaba 5ilica Active silica mine. 
Mine 

Babbitt Claims, Active quarry, silica 
Winkelman flux. 
511 ica Mi ne 

Irene Wash Vermiculite occurrenCE 

Analcime ;n silty 
claystone (Tert.). 

SANTA CRUZ COUNTY 

ALUNITE 
sec. 36 Nogales IS' Three R, Pinkish alunite. quart 225-1SE Evening Star pyrite.chalcopyrite in 

Prospect pegmatitic granite. BARITE 
approx. sec. 33 Lochiel IS' Barite veinlets. 225-16£ 

CIATOMITE 
approx. sec. 35 Pyea-tt Ranch (7~' Lyle Creek Impure diatomite outcr( 21S-18E · 

FLUORSPAR 
approx. sec. a Ruby IS' Annie Laurie Purple fluorspar strin ~ 235-11£ Claims quartz, calcite, galena 

and sphalerite in gran ; 
sec. 3 proj. Harshaw 7~' Alta Mine Reddish fluorite gangue 23S-16E quartz. silver-lead val 

in quartz diorite cut b 
rhyo 1 ite dike. 
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Location 
CLAYS (Cont'd) 

sec. 12 
13N-6W 

sec. 11 
13N-5E 

sec. 21 proj. 
BN-6E 

SE~ 9N-2E 

DIATOMITE 

YAVAPAI COUNTY (Continued) 

Quadrangle Map Known Names Description-Commen t s 

Bismarck Mesa 7~' Lyles Deposit Past production, lit 
magnesium bentonitic 
clay used for reserv, 
sealer, lake beds (C 
zoic) under basalt . 

Camp Verde 7~' Larson Quarry Past production bent : 
clay associated with 
gypsum, used for iro! 
pelletizing and cana 
reservoir sealer. 

Chalk Mtn. 7~' Chalk Mtn. Kaolin (?) reported. 

Squaw Creek Mesa 
7~' 

Sepiolite reported. \ 
magnesite. 

sec. 16 Camp Verde 7~' Verde River Diatomite beds inter · 
bedded with gypsum, 
clay and calcium car· 
bonate. 

13N-5E 

FELDSPAR (see MICA) 
sec. 16 proj. Crown Ki ng 7~' 
ION-IE 

sec. 34 Red Picacho 7~' 
BN-3W 

sec. 34 Red Picacho 7~' 
BN-3W 

sec. 3 Red Picacho 7~' 
7N-3W 

sec. 10 Red Picacho 7~' 
7N-3W 

Silver Orthoclase feldspar. 
Christmas 
Mine 

Friction Mine Perthite feldspar, 
quartz in pegmatite. 

Outpost Pegmatite bodies con-
Extension taining perthite, alt 

massive quartz. 

Outpost Mine Potash feldspar pods, 
muscovite, bismutite , 
quartz masses in peg­
matite. 

Picacho Vien Potash feldspar pods , 
Mine mica, quartz in peg­

matite. 
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By Carl ~l'rischk:a 

Chief Geologist, P. D. C. 
Copper :~ueen Branch, Disbee ,Ari7.011D. 

Janu ' 1929 

Miscr08copica11y there is no difference bet1'TCen the di:ctomite of .· u-izone and 
that of any other place, as it consists of siliceous tests of dinto:rJS , :::-ndiolari,l , 
end other aquatic orgruHsms, beeutiful in s;-'<lpe and .n;rec.t in variety. ThOSf) ::l!)eci :lcns. 
examined are mostly of the fres h-water type, but sry.:}e, because of their loc nt'i o!l be ­
tV/een sandstones and limestones, may be of T.'lorine orr:in. i '01:e viork , ho-:'eTcr, nill h 'lVE 

to be done on this phase of t:1e sub .~ec~. before conclt!s :~on .s CAn ;w reflch0.d . Che:-rtical::'v 
also, t::e Arizona diatomi te 1s similar to t 1.at of t ;le be ;-t f ounc clse':r ·.e-·e. It con­
tains, 3i02, 85.75 per cent; }'\1203, 3.50; l<'e203, 1.50; CRO, ~ .O ann }L.'(), 5 .J. Ph-r;;i cnll 
it is II white to cream-colored, dull in lust er, lir, i1t in Hei "ht, ::md fine l ' r cTn!!"la1" 

porous agere~ate. It will flbsorb 1.5 to s t i::1es its weic;ht in vJO.ter <nd ':'Tei ,-!1s '.'-·18n 
dry 18 to 20 Ibs per cublic foot. 

Ledd o, in "Non~~etallic j.'!inAl.'als," &>ives an excel lent description of dintOT.lite. 
In Arizona it is found inbcdded deposits in the :1.)1 ; stocene or riliocene (lot e 

'rertiBry) along the banks of the San P edro and ,-; i18 Hivor system. 'l'he acco:1pn:1:r:ni~ 
map ~1v") s the four localities, which will ':)e described . a t :er de,()si 4 s ?robClbl: r 

exist, but no in:'or;'l8.tion 're,-::nrd illl~ tilcm h,s been obteil13.ble. The conrlitions set f' O'!"t 

in the t'oregoiIl8 descri'.'tio!l, ",:ld the fact th:: t fossils of InlI.mI'loth and other p~e ­

historic nnirnals have been fonnel nlonr, t he banks of these rive rs, Wf'.r~ant t,j:f3 c,)uc '." ­
sion tha.t Marshos, lakes ",nd possibly inland seas 0:1C8 e:c ::'st ed in thiG novi almo~t p. :- ~ '\ 
part of Arizona. Curtis i<'lat is a notable locality for fossils of t >.e i . leist () ~ r· ne. 

The followin" d~scri :)t:!.o!l suc: '.:est that ',,:t" :.z ona has valuable lieposits of (ji .,: / ) " 1, 

although probably only one is economically acc 8ssible at present, :md tl" '.t 0.1. of - n: . 
are in a common river system. • 

l.Me.rnmoth, Pinal COUllty-'l'hin deposit is 8 miles southo£. ."-;-' of m'l.'llo t~ : : l ~r.:;O 

miles frolt the nearest railroad at 'l:inke!J:13.n, Gila County , The thick:w~s of t ,- ;" OO~ 

rangen from 40 to 70 ft. and it has alternete 20 to 40 ft. laVA1'S of '(l()(l !~r~ ... " 1. 1;--:.1 
mite and worthless sandy material. 'I'hin, green, cherty bands £l1' e of ' '.'~ :'oul1!i. l~ 

covers 10 to 20 squares1iles and is undoubtedly 0. p: ood denosit. : :1fo-:-':;un~~Al' r ~ t. i f, 
too for from the railroacl. Thin chert-like l!lyers are intercal? .... ed. 'l'he c'~ pjnp. f ·-:. 
intermediate layer are co ,lposed of sandstones . 

At Clark SCil.Jol, on the edge at the pro!Jerty, an artesian weE '! . ' ri1.~(,·· • 
to depth of 700 to 800 ft. I n it di1.tomite was encolmtered off end 0!1, T1: ;'l(l lew 
available. In this deposit, of which a scctton is s : o\'ffi there "-:-0 also ·· ·· ,~.l l ,. t?:o 
layers of volcanic ash ,'3 and 14 in. thick, re~pec t ivcly, indicat i nr' t ·,t volc~nic ~.' 

vity occurred durin(~ C: eposition. The a sh probably furnish r:ri some of :" .:A s:il · ~· fr): ' 
the organiSms. It is an excellent '.,oljsiling :.18t flrial as it is C f')1; ~ '0 !Or.; of . .i'J.l 

broken bubbles of volcanic Glass. Three large washes cut this 'orosi t :1 1: . : . .'l\"e j~, 

manner prepared it for mininf,. The f : ces that rcr.ult ed "ron erOSion are ~,toep 8.l1l~ 

extend in most p~aces to the bottom of the deposit. 




