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PREFACE

Gypsum hes plagyed one of the most important roles in the Oklahoma
economy, conparable to other construction minerals, because of its
widespread use. It is one of the most conmonly utilized minerals in
the building trades today because of its versatility. It is also one
of the cheapest and most abundant mineral resources in the state,
occurring in large and rich formations.

The purpose of this study is to determine the importance of the
gypsum industry in Oklshoma. Perticular attention 1s given to the
geographic advantages and disadvantages involved in the production,
processing, and nmarketing of the state's gypsum. _

A hrief introduction is given to the mineral and its uses, and
where it is produced in the world. Then the geology of the gypsum
bearing deposits in the state is discussed. Special emphasis is paid
to the nature and extent of the gypsum, the theories as to its origin,
and whether the deposits are being utilized at present.

Unique physical and chemical properties of gypsum are pointed out
vhich largely determine the uses which will be made of the mineral.

A deseription of the companies in operation in the state today follows.
Here the emphasis is on the methods of quarrying, processing, and
distribution,

The history of gypsum and its application in the lives of ancient
people and of those up to the present day are discussed. Uses of
gypsun and some of the narketing problems of the mineral are considered.



iv

Finally, the future development of the industry in the state with some
national and internatiocnal aspects are evaluated.

Source material in this thesis was largely obtalned by field wark,
observations and personal interviews. Correspondence as well as govern-—
ment publications, trade periodicals, and other literature that were
nade available to the library were used. Also certain company pamphlets
were supplied for this study.

The writer is especially grateful to Mr. W. Dale Reynolds, Quality
Department Superintendent, United States Gypsum Company, Southard,
Oklahonma; Mre P. B. Gorby, Superintendent of the Universal Atlas Cement
Company, Watonga; and to Mr. S. A. Walton, owner of S. A, Walton and
Sons, Okeene, Oklahoma, for furnishing valusble information about their
respective companies. The Cimarron Scil Conservation District office,
and Mr, We We Nease, head of the Chamber of Commerce, both of Okeene,
provided maps and other pertinent information about operations in Blaine
County. The staff of the Uklahoma A. and M. College Iibrary, particularly
the Document Section, was helpful in securing needed infarmation.

My sincere thanks to the Staff of the Ceography Department, especially
to Dr. David C. Winslow under whose guldance this study was made, and to
Dr. Edward E, Keso, Head of the Department, for the help given me in the
preparation of this thesis and in all matters pertaining to my work; and
to Professor Ray L. Six of the Geology Department for his suggestions
and eriticisms on the chapter concerning the geology of the Oklahoma
gypsun deposits.

The writer is grateful to his mother-in-lew, Mrs. Frances Smith,
and to his wife, Mary Frances Hertslet, for their assistance in the
preparation of this thesis.

C.T.He.
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CHAPTER I
INTRCDUCTION

! Gypsum is a mineral which has qualities that have long been
known to man. The property of gypsum rock which enables it, after
losing a part of its water of crystallization in the caleining, or
cooking process, to recombine with water and to set or harden into
its rock-like state again has been known by man for over 4,000 years.
Gypsum is the only lnown substance that can be restored in this nanner
to its original rock-like state by the addition of water alone., This
important property of gypsum is what determines its uaes._j

‘_' Another important fector, which camnot be overlooked in any
evaluation of gypsum, is its widespread occurrence in nature. Gypsum
is so abundant in our country that rich deposits of the mineral have
been allowed to lie idle because they were isolated from any large
center of population or the freight rate to metropoliten areas was
prohibitive.| Yet during these years some was imported. In 1951, for
instance, the United States imported 3,448,000 short tons of gypsum

1 s shows that the

from foreign sources, an all time record.
economics of gypsum is complicated by competition and tranmsportation
conditions.

Being a bulky materisl it cannot stand the expense of being

transported long distances over-land. Consequently, a large company

10liver S. North and Nan C. Jensen, "Gypsum," United States Buresu
of Mines, Minerals Yearbook (Washington, D. C., 1951), p. 8.



will try not to centralize ite activities in any one location with the
thought of serving the rest of the nation; but instead, will spread out
its operations so as to be better able to compete in price with other
local productions in different areas of the country. Large centers of
population adjacent to oceans, unless there is a large gypsum deposit
within a competitive distance of the city, find it cheaper to import
their supplies from foreign sources. The Kalser Gypsum Company (e
subsidiary of the Henry J. Kaiser Corporation) exemplifies this, finding
it more profitable to import its gypsum into their West Coast plants
from San Marcos Island in the Gulf of Califarnia (Mexico) rather than
%o tap inland deposits of California.’ The United States Gypsum Company
likewise finds it more economical to import gypsum into the New York
City area from Nova Scotia in Canada rather than overland from upper

New York State.>

Uses Of Gypsum
The two qualities of gypsum—its ability to recombine with waler
and to harden, and its abundance in nature-—together with its fire-
proofing, soundproofing, verminproofing, and insulating qualities,
have long made gypsum a favorite in the building industry. Today over
95 per cent of all gypsum mineral is used for construction pm-poaaa."*
As 1t is used in the construction field today, gypsum yields
diversified products. It may be ground and calcined to form a plaster

"img- s> PP= 5-6.

B“Bm.lding A Better Tomorrow," United States Gypsum Company

(Chicago, 1952), pe 29.

“yirginia Butcher, "Gypsum," The Hopper, Oklahoma Geological
Survey, Vol. II, No. 8, (Normamn, August, 1951), p. 72.



for use on the walls and ceilings of private homes. For heavy duty
construetion, hard-wearing gypsum plasters such as Keene's cement,

oil well cements, gauging plasters, and molding plasters, have been
developed. One type of gypsum plaster known as Estrich gypsum, is
widely used in Germany as a flooring plaster, but it is not produced
in Oklahoma.’ On the other hand, gypsum staff is a product intended
for the sole purpose of constructing exposition and fair buildings,
maseive statues, and paneling. It can be rapidly and economiceally
applied and although lacking in durability, it has long been a favorite
in constructing temporary structwres.

Gypsun, nevertheless, is not limited in its uses to plaster alone.
Prefabricated gypsum products are also widely used in huilding[‘.l‘he
consumption of gypsum wallboard and laminated board has increased
rapidly since the Second World War as a substitute for time-consuming
wall plastering. When applied, gypsum wallboard may be easily finished
with either wallpaper or paint. Or if trouble is encountered in the
selection of the desired color in wallpaper or paint, gypsum wallboard
mgy agein solve the problem, for it is available in a form that simu-
lates a ceramic tile wall or that resembles wood pamling]

Gypsum sheathing is produced as an outdoor covering for houses,
and is applied under shingles, stucco or brick vaneer.. When used with
gypeun lath and gypsum wellboard, a completely fireproof wall can be
constructed.

Gypsum mgy be further processed to produce other high-quality
products. These include dental plasters, orthopedic plasters, pottery

SForrest T. Moyer, "Gypsum end Anhydrite," United States Bureau of
Vinos, Infomation Cireular lo- 7049 (Weshington, D. C., February,
1939), p. 20.
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plasters, plate glass plasters, and many more different kinds of gypsum
products.

Gypsum has long been known for its casting qualities. Gypsum art
and casting plasters are used to obtain an exact likeness of a clay
model and for relief maps and sclentific objects. This ancient use of
gypeum for casting has been further developed until todsy we hava.
metal-casting plasters from which precision parts can be produced for
use in the automobile, aireraft, and foundry industries.

Raw gypsum that has not been changed by caleination is used in
large quantities as a retarder in the set of Portland cement and as a
fertilizer for the soil. When used as a fertilizer, it is usually
powdered gypsum or land plaster. This veriety of gypsum is very popular
in the peanut belt of Southern Virginia, the Carclinas, and Georgia,
where over 50,000 tons are used annuelly to improve the quality of the
mta.6

Gypswn also serves man in a large mmber of miscellaneous uses.

It oftentimes serves in place of chalk in the manufacture of blackboard
"chalk." It is used to create imitation snow scenes on Hollywood movie
sets, in the variety called "Terra Alba." It is used as an adulterant
in foodstuff and drugs. It is used in paints and as a salt in brewing
beer. The variety of gypsum known as alabaster has long been used for
sculpturing vases, statues, and other ornemental cbjects. Gypsum that
is very white in color is used as a filler in the mamufacture of
textiles, buttons, poker chips, phonograph records, blasting powder,
insecticides, paper, and a flux for smeltering certain metals.

O ugens W. Nelson, "The Rock That Nohody Knows," Nature Magagine,
Vol. 4k, Ho. 10, (December, 1951), p. 540.
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Ghief Producers of Grpsun

Gypeum is produced in 40 countriecs seattored throughout the world;

o

but oty in {lve of these dosg the appual production exceed 1,000,000

2

shord tons. 4s Table I indieates, the United States, with o production

P
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of sboul eight wiliion tons, is by for the woria's grestest

and congswier of gypsme.
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@;thin the United States, gypsun deposits oecur in commercicl form
in twenty stetes. These deposits cccur in fwo rrincipsl helfz., The
Pirst beld stords in southyestern Toxss ond rangs nerth theough westorn
Cldebonma,; contrel honsas, sercss lown, inte southern Michigar, then

turng south ond runc slong tho northern edge of Ohlo ond finelly into

Hey York Dbate. The cecond large bheld

California, md hoate norih inte Nevode Tteh. Thege

i

belts vrange in vidth from one :mile to 200 wiles. So there is litile

near fubture.
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fear that our sunply of gypsum will beconme eritical in %

r Ty = e
Based o {igures sppearing in the Minerals Yearbook (1951),
8, Horth and W. C. Jonsen, p. 12.
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In Oklehoma, alone, deposits in the western part of the state have
been estimated at over 125,000,000,000 tons.® In terms of actual
production, however, as the following Table II would appear to indicate,
those states which lead in the production of gypsum are situated near

large population centers.

TABLE II
GYPSTM PRODUCTION BY STATES, 19519
(In Per Cent)

PR & < v s, s it s 18
T RS R R M . 15
hm. - - - ® @ ® & = & = a - - - 13
Im - - - - - - - - - - - - - - - - 13
LN S ¢
H“da - - - L] - - - - ® & & & » = - 7
Ok]-m - - - - - - - - - - - - - 5
AL O oo o 5 5 0 %5, 0 % 8 Sl
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Table II shows one of the pecularities of the gypsum industry.
The five leading states—-Michigan, New York, Texas, Iowa, and Cali-
fornia—--account for about 72 per cent of the total gypsum produced in
the United States in 195l. Yet none of these first five borders on the
other. Each respects the natural advantages that the other holds
within its market area. New York is the leading producer of the New
England and middle Atlantic states; Michigan supplies the needs of the

8Charles N. Gould, "Gypswum," Oklshoma Geclogical Survey Bulletin
No. 5 (Norman, November, 1908), p. 26.

IBased on figures appearing in the Minerals Yesrbook (1951),
O« S. North and N. C, Jensen, p. 12.
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CHAPTER II
GECLOGY OF THE GYPSUM BEARING DEPOSITS IN OKLAHQMA

~ The western portion of Oklshoma 1s a broad plain which slopes
towerd the southeast. In the region underlain by gypsum the streams
have cut many canyons, so that while in general the region is a plain,
the gypsum eres is hilly and is usually considered as a physiographie
unit the "Gypsum Hills Region," which separate the Low Plains to the
east from the High Flains which lie to the west of the gypsum area.

Generally speaking , gll commercial deposits of gypsum occur in

| this physiographic region which may be divided into three separate
areags: the Main Line of Gypsum Hills, the Second Line of Gypsum Hills,
and the Greer County Region (scmetimes called the Southwestern Region),
all of which will be discussed later in more detail.

Geology of the Permian Redbeds

Oklshoma gypsum deposits form part of an area extending almost
uninterruptedly from north central Iowa across Kansas, Oklahoma, and
Texas to near the Pecos River. The length of the outcrops from
southern Nebraska to west-central Texas apprn:inate 600 miles and the
width ranges from & few miles to more than 200 miles. The most
extensive deposite are in Oklshoma, where the gypsum is interbedded
in the Permian Redbeds of the western half of the state.

These Redbeds consist entirely of red shales and sandstones, The

red color varies greatly in shade in different horizons and from place



to place in the same horizon. In general, however, vermillion and
brick reds seen to be more common in the lower formations, in which
shales predominate; and deeper reds in the upper farmations, in which
sandstones are more abundent.

The thickness of the Redbeds is another feature that varies widely
from place to place. A conservative estimate of their thickness as
expressed from the center of the state to the western boundary would
be between 3,000 and 3,500 feet.l The greater portion of the Redbeds
in Cklahoma are of Permian age and all of the state's gypsum occurs in
rocks of that aga.z

Stratigraphy

In describing the geologic formation of the Oklshoma Redbeds the
descriptive titles are those used by Charles N. Gould in "A New Classi-
fication of the Permian Redbeds."> Although a more recently developed
clagsification is in the making, Gould's 192/ classification is the
one that is most widely used in the industry today. For a more detailed
discussion of the proposed classification the reader is directed to
Green's article (see footnote).®

Ehe Blaine gypsum and the Cloud Chief are the two most important

15, C. Snider, "The Gypsum and Salt of Oklahoma," Oklshoma Geologiesl
Survey Bulletin No. 11 (Norman, July, 1913), p. 107. ;

ZR. W, Stone gt. al., "Gypsua Deposits of the United States," U. S.
Geological Survey Bulletin 697 (Weshington, D. C., 1920), p. 224.

3eharles N. Gould s "A New Classification of the Permian Redbeds,"

hssociation of Petrolewn Geologists, Vol. 8, (Chicago, June,
1924- y PPe ﬁz—w.

“parcie A. Green, ek. al., "Stratigraphy of the Permian in Oklshoma

and Kensas," cen Assoclation of Petroleum Geologists, Vol. 21,
(Chicsgo, 1937), p. 1553.
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forneticons continining commercisl deposits of gypsun, and will be covered
in gome detall. The Quaritsrnaster, Duyy Creek dolomite, Wkitehouse
sandatone, Dog Creek shole, Chickaghe formation, Duwecan sandstons, and
t?o Ledd fornmation eve of less importance and will be covered in muech
less detail,

‘ The Blalne Gypsun is the grest gypswi~besring forustion of the
nertéﬁestern wort of the stete. It prectically oluays ctands as a
nronounced escarprent, sy the soft ghales boerdering 4t are more casily
eroded than are the gypouns. The ouberop of this farmatlon produces
ko Moin Line of Gypsum Hille, which was merdioned eavlier, snd which
ig characterized by @ very rugged topograph | : ﬂ

z:gutcrops of the Blaine enter '!;izv state from Kenscas or the south
side of the Salt Fork of the Arkansos River and follow doum thot strean
for & few wmiles, continuing bacl northwest up the Cimarrvon River just

north of the Kansas Line, and finally down the south side of the Cimarron

ES

River and gradually recede from it

. The formation is well developed

i
scuthoast to Watenga but from this point on the gypsunm is lenticular
wntil it disappears a few wiles north of 51 Rero, Oklshouma.

Gypsui agadn appears In oubterops of the Blaine north of Canbridge
clong the RKlowa Courty line, crossing back into Kiowa Coumby ap it
follows the Horth Fork of the Red ifiver to o polnt southwest of Carter
vhere 1t Jonses oube Other outerops al Dolphl contlnue west to the
State line and seuth from Delphl Yo Jester along Ela Cresk to Mangum,
then wueet along the Salt Fork of the Hed River to the Texas State line,
eosing o few miles north of Vingon. South of Heed, on the south side

of Balt Fork, the oulcrop of the Dlaine contlnues east and south to the

uorth barnk of the iod Biver, at a noint north of Odell., Tewxas, then
3 - 2 b4

>

MO .

-

follews the north side of the Red River wost into the Toxas Panbic

e
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Figure 1. Map showing the location of gypsum deposits in Oklahoma.
(U.8.G.5. Bulletin 697)




This southuestern extension of the Bleine fornation, the Greor
County Hegion, oceupice parts of Havion, Greer, Jaclkson, snd Beclkham
counties. It ig werpleited at the prosent time.

q@hmmghcmt nost of the Blaine formetion, from the Kanses State line
to Canadian County it is composed of three ledges of massive gypoum,
varying up to 18 feet in thickness. In ascending order these gypsums
are nmown es the Ferguson, Medicine Lodge, ard Shimer nemberg. The
Yerguson which in vorthuegtern Canadian County is the thickest and
most prowdnent of the three wembers, gradually thins to the north il

iz

in the vicinity of the Glass Hountains in Vajor Gmm‘bﬂit has lost its

identify as a ledge, snd 1ts place 1o represented by a gypsifcrous band

in the red cleys. Tho middle gypsum ledge, the Medleine Lodge, which
is the chief cliffensker of the Gypswa Hills, consists in places of
ankydrite. Tho upper gypsus, the 8himer, is usually less conspicuous
then tho iedicine Lodge typey

~~Tiroughout @ large part of the Greer County extension of the
Bleine formation, {ive éistinet ledpes of gypsum are visible. In
agecrding order these ares the Chaney, Kalser, Hegystack, Cedarton,

and Collingsuorth members. In the gbsence of nore definite informe-

ticn, Gould, provisionally corvolated the Shiner with the Collingswerth,
the Madicine Lodge with the Cedertop, and the Ferguson with the Heystack

menbors of the Blaine. The Chaney gypsum manber is the basae nenber of
the Bleine formetion in the southwestern cownties. It is o hard nassive

ledge, thres to five feet thick, and usually ubidite, but sometives gray

i

cr blwish in colore The Chaney is most srominent in the east losing its

stroeture as it progresses west, end finally becomes siuply a gypoifcrous

band in Beckhan Courdy.



foud
we

The Kelser member iz expoged throughout the western ares of the
Bladve, It is rerely white '1"% in this regerd differs from all other
lodges of the Bialne formeltion. It varies fron a blulsh or greenish

tint to o dreb or gray color. Tho Kaiser is very soft snd sorticwdarly

Tl

useaptible to weuthering, ond for this resson it is Lrecuently incon-

r_-l‘

LCUCUS

(_’n

e

The ueper nert of the Blaine fermaiion; in this region, consists

"n

of three layers of massive gypown and one of dolomite (the Yangun

lenito} , interstralified boetueen beds of red clay shales. The lowcre
nogt of thess three thicker lgyors is the Hoystoek--the third gypoum

nenber from the botton of the formation, It Is cowosed of megsive

aloost mwe vhite or oceasionally prayish in pleces, wiith o
Yew thin bands of gyooifer ong pandstona. This ledge is often eut by

£:27.

joints which divide the rocke iwvto rectanpiior blocks. These hlocks
requently weather out and rell doun the slope and in places render
it conspicuous for miles by the whitoness of the rock., The Hgystack
varies fron 19 Yo 25 foet in thicluess, and is belleved to Lo the
thickest gypowr nenber of the Mlaine in the southwecleorn avea.

The Cedartop is a nmossive white gypewa, very olniler in GaranNGe

to the Hoystacks It hos o constant thickness of 18 to 20 fast thwoughout
the rocion of ouberop. Very consplcuous in the westorn pard, the

Cedartop forme the eczps of a muber of buttes and bluffs in the reglon,

The Gollinpovorth iz the upper ledge of the Blaina in this mros

snd ie guite sirdler to the Haysteck and the Codartor in its chorscter-
istics. Ldko thes, it is nascive and white tlaroughoul, ond like them,
elsc, it is cut by @w series of massive points into roctanguler hlocks.

When expoesed, the thickness varies from 18 $o 20 feet, belng approxi-

wately s thick as the Cedartop, snd not guite as great as the Haystack.
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As 1% is the wwer gypsum mevber it has often beon oreded, and for thab

u

roagon dogg noy aluoys am

neer in 2 reglondd

5(/ g « . b A gy Py
The secoud groat gypswn=besring formaition is the Clouwd Chief.

Thisg formation outwrons in two areas. Tho eastern srea exiends from

-

the southecst corner of & c;cmw % County, southoost throush Dewey and

Custer Cowndiien. Iron castorn Hashits County, the Clowd Chlef extends
uaot zleng the south pide of the Washite Couniy line an for as Carter
in Beckhan Cownty and oullinos extend enst through southucstern Cmido,

Grady, wnd Stephens Counties. The ecastern oullier of the Cloud Chief

—

foruation produces o Sceond Ldne of Gypsum Hi Lm \

The Gloud Chicf consists of red sholes and red sandstones with
subordivate snounts of gypsun mnd dolomite. Stratifiestion in this
line of hills is errotie apd the gyneun ledpes sre not contimous over
lgrrrc aress as is the esge in the first line of gymeun bills. Ledpes

v geveral foot in thickness mey pinch out or prode lsherally

in the distance of o fou yords. As the rosult of this

gtretificotion the hills in this region differ strilingly from those

)

line of hills (tho Blaine formation). Instead of o single
bold cseorpnent with outlying buties, the hills arc a series of rounded
knolls nsuelly coversd v grass, or a geries of long, rounded ridges.
Goot exvosres of any congiderable thickness of rock sre comparetively
rare. The oustorn mergin of tho hills lies from 256 to 50 miles west
of the nein live. i' The width of the gypsma outerop varies from almogh
5 to 20 miles. |

The Endd formation consists slumost entively of red shades and red
sondgtones. The uppor peri is usunlly pypsiforous ubere it has come in
conbact with gypsuwa ledges. Its aver tLiel:x esa 1 1,500 feot and is

exposed in 211 or vert of the follouing cowrtiess Wwrray, Garvin,



15

Stephens, MeClain, Clevelard, Oklohona, Pottawetomie, Csnadian, Logon,
fingfisher, Blalne, Major, Gorfield, Hoble, Payne, Koy, Grant, loodweard,
MEadlfe, Barper, and Hoods.

The Duncon Sandstone is & proninend

.
T

carp-forming sandutone fornge
tion conposed of gray to brown sandstone separeted by sheles vorying
in thicluess from 40 to 200 feet. It is exposed as a nerrou sone in
Jackson, Greor, Comanche, Cpddo, Garvin, Stechens, and MeClain counties.

The Chickagbha formatlon is found above the Duncan and is composed
of gsonéstone and sandy shalcss.. It vordes in ecolox fi'mza & soft murile,
greonich, gray in Stephens County to a brick red rewr the hese of the
sypeun Hills further north. These rocks contain consideraile anounts
of gypsun, usually in the form of salin spar and selemite.

The Dopg Creel: shale is exposed west of the line of the Dlsine
grpeum and ususlly in the same counties. It is cosposed predeminently
of v elay sheles (30 to 400 feet thiek).

The Hhitehorse Sandstone ccowrs hotueen the bog Creek shale and
the Day Creck dolomdte. It consists of red sandstone aversging 200
foet in thickness, which westhors ropidly producing a thick sandy scil.

The Doy Oreek dolomits ocewrs as o thin layer aversging betwecn

one ond five feet in thickness ond is often seen capiing proninent
bubttes and hills in Uoods, Woodward, Harper, Deuey, Custer, Blaine,
Haghita, and Caddo counnties. It is usually white in color.

The tuartermaster is the upper formzblon of the Pernian as exvosed
in western Cklshoma. This formation, which has a knoun thickness of

adbhout J00 feet, typically congists of soft, rod sandstone and sandy

clays and sghales.
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Gzpsun Doposdts In Dklrhome by Countlss
he gyosum deposite of Oklahoma have beon established by Gould to
bo sbout 126,300,000,600 tons. This nay be broken down by countles

g .. ¥y - E P
ag appecrs in the following toble.”

TABLE YIT

ESTRIATED GUPSUM RESERVE OF ORLANOMA
BY COUWITES A

s
pcs

Goumtby long

HODASe o « o v v 0 v o s w e v e s e s s e . £,000,000,000
HEPper « « o o o o o 2 = v o a « s & » o » » 10,000,000,000
HooGUueld ¢« ¢« o o o o o s o » = o s+« o « « « 2,000,000,000
Majors o o o ¢ o' a 5 o o 5 x o s s » « = » o L2,000,000,000
Blaine o o v . 0« 2 o v v s 0 e e 0o s o« 4 2,500,000,000
Fiogfisher o o o ¢ o 2 o o o o 2 o s « o o & 50,006,000
Coanadion « o ¢« o o 5 » o « s v = s o & s 5 & 50,006,000
DOWOYe o « o o 5 4 2 o ¢ = o o s o « » o « « 1,000,000,000
e 500, 000,000
Hoger Mills: o » ¢« o0 v o v o v o o« o o -« 1,000,000,000
B Cusbar o o L L v v o v s e e e e s e s o e« G 000,000,000
HROUASHIBAL 4 4 o v e s s b v e v e e e e e e . 20,000,000,000 =
c00ddo. . 4 0 s s e s s e s s s s s e o e = s 3,000,000,000
Comanehe o o . o o v ¢ v o ¢ o 5 o = w5 u u 200,000,000
Boekhofla o 4 5 2 o o 5 2 ¢ o a0 o 5« = « o o o« 12,000,000,000
KX QPOST. ¢ v w o ¢ o o o = 5 0 ¢ s s s s s o« » L4,000,000,000
XXX VOPTO0 5 o o o v s o o o s w & s e« » o« » « 15,000,000,000
FXX JACKSON. v v v o ¢ 5 6 s @ s ow v x o« oo o« 13,0006,000,000

MWK

£
;]

A48

By

126, 300,000,000

Begtingted Resorves by Areas

THE s S

x Hain Line of Gypeswa Hills. . . . . o . . . . 40,600,000,000
¥x Secont Line of Gyonsum Hills. o« o 4 . o « o 31,700,0006,000

.?CK?.' GI‘GG-T’ (: D‘llﬂt'y E@gi@ﬂ # & B & & ® & & & L 3 Slp, OGG, GGO’ OGO

126,300,000,000

d

Sherlos i Gould, "Gypeun," Ollshoma Ceolopical Survey Bulletin

Ho. 5 (Homicn, Yovenber, 1908), p. 26.



Bince all three gypeun operstions in the sitsbte at present are

-

locsted within Blal ne County in the Main Line of (ypoum Hills, aod

while it ds olwious thal other countles mnd arcas have for g

o T g A . - ey
reserveg, 1% beeconod ooy

arent thet other feciors are nore lmportant to

o suecessiul gypsun operetion than large rescrves alone. One of the
prineipal factors in the development of the gyrswn deposits of (Jeluhoma
has long been the nalure of the heds themgelives.

Hoods Gounty nerks the beginning of the Blaine gypswm in nerthern
(kishomna. The three gypsum nenbers of the Blalre gre visible tbhrough-
cut the most of the couwnty; but the abisence of loucr or in-Lotween
bods of shsle, which have boon carried away by soluticn, {‘ﬁ:glﬂﬂms
their strveture. This remeval by pround waler has profduced muserous
sinkheles wnd caves in the sres, the nost famous of whick ave the
Mabazter Caverns, often described as o "ministwre Corlsbad,” beesuse
of their ressmblance to the great Caverns of View Mexico. Gouwld has
astingted ile deposite of gypswm in Weods County fo be over 8,000,000,000
tons, Wt et the mresent time it is not being uwtilized.

Crogsing the Cimarron Rivor to the soudh bonk, a continuation of

-

the Blaine formation ils visible in Usrper Couwnty. 411 of the gypowmm

is selenitiec and the offcets of solution ore quite proninerd. The
Zpsun 1s woll epoped for quarrying and a mmber of good sites mre
avoilable along the Cinarron River and Buffalo Creel. Although
denosits have bzen estincded at 10,000,000,000 tons, they are nol being
uhilizged ot the presont tine.

Continuing southeast along the south bank of the Cimarron River
into Hoodward Gounty, the stratigrenhy of the Blaine gypsms is pvuc~

tically identical with that found in VWoods and Hexper counities. The

hills ore very rugged ond the canyong deop and steep~sided. Many
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peculiar eroslonal forms have been developed due to the coapping of very

soft oonds end clgye by the relatively rosistent gyoswie One of the
u*‘t striking of these i1s Chimmoy Bulte, o tsll siender ghost-like
column whieh wes formerly capped with gypeuwm., Gould's estimate of the
total avellalile gyosun is 8,000,000,000 tons and ab the pregent $ine

thig sovrce is not being utilized.

el

3

‘olloving the Cisarron l'%iﬁer throusgh Major Coanty, the ocuterop
of the Blaine begine to recede gswgy from the streom until st Falrview
the foot of the mm line of hills is over ton miles from the river.
The oukerop is very irregular snd is indented by several streans. The
Presencs of entydrite, which is wore resistant than cither the gypsm
or the shales, help to create o vory rugeed topogrovhy. Wumerous sinks,
cavas, ot hutlcs oeeur.

Probably the wost famous of the lstteor unemtioned is the series of
buttes nerthusst of Falrview, ealled the Glass Mowdiaips. These ave a

prow; of cutliers or hulttes canped by the Terguson or hy the Hedicine

Lodge grosu wenbors whers the Ferpuson is obsewt. When sunlight
strilkes the nounteing, it couses the tiny gypsun cryotals to glisten,
thus giving rise to the nae Gless Mowlelrs. At the present time no
use ig bhelng nade of the gypswn deposits although the amomnt present

hes been estinated at 12,000,000,000 tons.

fuinf

4s the Taine gyreum Tornation tuwrns south augy from the Cimorron
River, it enbors Blelne Gounty. Here the noture of the gypswum hos
changod fron the comrsely cryetalline selenitic form (which is their
rringipol festbure in the northwcst) to o fine-groined dense form, the
yoiesdl rock gypows. This form is net as easily dissolved as is ibe

selenitic gypoum. Coves ond sinke, while present, are not nesxly as

well doveloped as in HMajor County, where the erbydrite nmentioned earlier
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ceeurs, reaching its neximun develeopment neer the towm of Yerpuson.
The anhyiérite accounts for the sleep sldog of nany of the canyon walls.
Thick ledpes of dlnost pure vwhite gyosun ooy the surfece, tepother
uith extenoive gyneite deposits, have lod to exbonsive exploitotion

of the doposite in Dlalne Countye. &% the nrosend tive the only thres

gyesum nills in operation within the stobe sve located nesr Southard,

n the county

o3
e

Wotonga, ond Okeene in Blaine County. Grpesum doposite
hawve boon estinated ot 2,500,000,000 tons, o trowsndous reserve oy
exploitation,

The Blaine pyosw conblmues seross the southweslsrn corner of

o)

Cincfisher County. Here the siratificotion becomos erratie and good
exposures me rare. Little attonpt has been made to ubilize the gypsun
devosit of Kinpiicher Couzxtg ogtinated to be arowd 506,000,000 toas.
Conaddaa County nsrks the southery Linit of the Main Line Wlls.
Here the Wille ore not consplauous and the slopes sre gentle. The
outeron of the gypsun beds becomes discontinucus ond the ledgen camnct
be followed. Deposits have beon estimated e about 450,000,000 tons.
There 1s no gypsm quarrying selivity in the eowndty ot the prosent tine.
The Second Line of Gypsum Hills has its boginning in Voodward
Coumty, vhere the Clovd Chiaf forpmation underlies sboubt one township.

ogits ave very thin and are of no cormereisd value at the

o0 tovs 18

The incte of nroballs reserves of 8,006,000,
modinly basod on those deposits In the northeast part of the cousty in
the Blaine forwmations

The Cloud Chief continues south inbe Dewey Comnty whoere dovosits
h:;zvé boen ostinated at sboub 1,000,000,000 tons. The gyosun is of good

guadity ond quite abvmdent, but, the irregulmeity of ils cecurveace

apd the saount of strivning which uonld be necessary to secure o
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sufficiont supply for e =ill for any loungth of time, renders its
develousent ingrobable ot leapt as long as there are betbher deposits
nere profitably mined elsovhere.

Froa Deway CGounty tho Cloud Chief branches to the south into
CGuster County, and to the west into Ellis ond Roger Mills Countles.

In Ellis County the doposits hove been estinmcted at about 500,000,000
tons and in Boper #Hlls at 1,000,000,000 tons. Groeun is exposed glong
the gouth bank of the river in Roger Mills County, but it is of no
commereial duportoncs.

The Clond Chief contimas into Custer County where the gypoun
oceurs over tho groster part of the county. Hagy of the beds oubcrop
nowr the bhase of hills or in the botton of ravines, which dotract i’f@’ﬁl
their comercicl valuve. OUnly in the exirese soubheastern part of the
county are éiept::si‘hs of potonpticl comerelsl importencc. Here in the
vicinity of Veatherford ledges un to sixty feet thick cecur. Thore im
no developnont of the pypsun of the county ot present, but it is
rronising. The oxtent of these deposits have been estinabed ot
G,000,000,000 tong.

In Hashite Counly the Cloud Chief formation has two arsas of
expansc; one extording vest slong the sovthorn line of the county, the
other southenst into Czddo Oounty. There sre tuwe beds of gynswa in

the costorn part of the county. The lower bed outcreops along the

Xk

Hashita River, the upper bod eaoos the 11l along the river. These
beds zre separcted by shales ard sandstone, 100150 feet thiek. The
oo, for the nost rpart, o fine-grain, wagsive, snd pink, ulth very

1ittle selenite occouwrring. Three beds of white gypsum occur in the

vestern exposure. The lower ledge is composed of very herd pypsum
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which is lavgely

sgrenitle gyooui.

Lameboed ob J0,000,000,000 tons, a grester amount
than that of sy othor couwsly in the stabe, but there is no conmercial

devolorment .

he gowbhioost exdonsion of the Clond hlefl continues Into Crnddo
County where deposils have been ssbimated ab 5,000,000,000 tens. The

ledges are not continvous bub the gypaus arnears as vouwnded Imels on

the mrairie, or oo lvreguler ledges eleng the sides of stresms. The

(5]

gyosun consicts of a mixture of wveck pynsuwn and gyoneite.

N &

ite bods have been lavgely worked out, and there io no selivily

a mull zvea in the northecst cornor of
Conanche County, where the denosits have heen oglilmebed at 200,000,000
tong, The gypsws is expossd in irrvepular ledges slong the sloves or

e

on top of rounded hillp, The deposits in Coranche County ave net

The Clowg Chief formation contimes southesst zeross the porthe
vestern corner of (erady County md irbo noythucstern Stopkens Coundy.

its ccour in either county;

There it disgprecrs. Mo rock gypawm &
howover, some gypoite is found in (rody County. There is no commereial
production from the deposits in eitler county.

The legt important groowm-besring region of dhe stote i the Greor
County region. In this region is fournd 2 cortinustion of the Blaive
fornation ard en cxtension of the Clowd Chief. Although both formations

gro proesent in this zres 1% ip usuelly sluays the Pleine that culcrons

neer op the surfecs. The five distinet ladges, charueteristic of the
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Blalne fermation in this aren, oo vizitle throughout mueh Heolhan,

A

£ 0 TT i argsin o = s I
Groor, omion, Jackzon aowbiss.

in the extreus

150 1o 200

Pact bigh extonde for 10 mile

5 or nors up the souwkh gide of the Borth

Fork of the Red Riwer. This blwlf is radso v of red sheldes with four

5'6'
[

tedgon of assslve vk gupsuEs, ageregoting sbout 0 f20% in thiclmoss.

>

Y. A 3 o ki A g ot R [ A B B * o o
The setineted gonwol of gypsun in this blulf olene is 1,000,000,00

Y

v

tons. Dopesits in other vorts of the cowndy show an estinmsted reserve

of 12,000,000,000 tong, none of which ig belrng wlilized af the nresent
tinc.

4 continuantion of the outeren of the Blelpe forration from
southern Beckhan County enters Greer County wlong the banks of Bla
Crock. ALl five lodges are usualdy vresent znd they outcrop on bold
bluffs whieh wo ovdinarily eapped by & thick ledge of dolomite. The

recenee of dolomite gleng with the gyumm has evcoted o rusged

honogy:

17 slong the line of the outerep. Hills, bultes, end canyons
ave common feghures in this area. Gypsite, as well ss pypowm, is present

n lorge ononbitien. One bed of gypsite, nerthuest of Mengun, covers

ohowh 300 *f-;.{‘-wau 2vfl i oxvoged from fowr ko fourtesn fect thich.

5 are oluo MEMETOUs giving the comdy an estiveted

, 000, 060,000 tcns. The grociert handican to the utiliza-

et
jagl
&

ticn of thoze deposits wonld Le econsldercble enowt of st

»

nocaeceary for suy extensive exploitation.
The outcron of the Bleine fornntion enters Harmeon Coupty olong
the banks of Bl Oreck. Adthough the entive county is uwderlain by

-

gypeun, conmercdal ouberops of the mincesd osewr only dleng this

st
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Creck and its tributarles. Sinee most of Huwon County south of Eln
Creek is a level plain with few pood exposures of gyosux, 1% is very
bt fud thet the countyls denogite, eotinmeftsd ab 15,000,000,000 bons,
will ever be viilized =g long op better deposits are svalilable olgovhere.
‘i‘br; gypoun deposits in Jeckson Cowmtby sro loested in the vestern
half of the county. EHusosmres, for the wost partd, ave zoor. The ouly
osutoreons worthy of nertion sre slong the Salt Pexk of the Red Rlver

near Olustee, and along Beggy Creel in the wicinily of Creta, Although

vogite In this county hove hesn optineted at 17,000,000,000 dons,

rotivoly snall ancunt is obbeineble with excesslive stripyping

wderpround wining netheds. Fowovor, what Jackoon County
Yacks in avellable gypeun, it more then nokes vwn for ir itz *gj, gite
bode vhich ave ameng the vost irmortent in thoe stnte. The largost bed
Imeur in the county occcurs seor Blderado ond covers shout 40D poves.
Anether lorge bod of 375 neres ogours enot of Duke, and gnaller beds
' 6

of 75 to 100 seres are comnon thvonghout the county. Heither prpeite

¢

ror gonsu deposits ere heing vhilized ot the prosent fine.

Al,thcmgh gvpoun deposits have been yeported as ccenrring in other
countien of the stute, for the nost part they sre loecal in nature and

are of no comerelsl imgortsnce. One of the first nlasier ndille In

the stohe wvas located ot Packhon where it utilized the gyoseite deposils
of YLay County.

Iheories of Origin of Gypous o

/

Several theories have been advapced to account for the ovigin of |

pypeum, all of vhich are probably applicable to diffevent deposiis. 7

61.. C. Snider, "The Gypsum ard Selt of Glleohomea,” p. 201.



However, conditions which determine whether calcium sulfate will be
deposited as gypsum or anhydrite are not fully understood.

Gypsun may be formed by the action of sulfinric acid or soluble
sulfates on limestone. Sulfuric acid can be formed by iron pyrites
which have become oxidized as a result of felling rain. Should this
sulfuric acid come in contact with limestone, which is made wp largely
of caleium a chemical reaction would take place farming calecium sulfate
or gypsun.

Gypsum is formed likewise hy sulfurous acid which escapes around
the fumarcles of volecances or fram sulfur springs and which, when it
is converted into sulfuric acid, attacks rocks which contain lime.

Anhydrite ngy be changed into gypsum by taking wp water and
recrystallizing. In this reaction great presswre is developed, for
there is an increase of 33 per cent in volume. The force of the
expansion is sufficient to 1ift a considersble thickness of overlying
strata and has been considered to be the cause of the humocky surface
over some gypsum depogi_tp.?

In applying the above theory to the Hlaine formation at Salt Creek
Canyon in Blaine County, Muir in his article on the "Arhydrite Gypsum
Problem of Blaine Formation, Oklahoma,"® concluded that "The gypsum
of the area has formed near the surface by the hydration of anhydrite;
that there was no increase in volume when this hydration tock place,
and that the anhydrite probably was the primary precipitate in a
desiceation basin, being deposited in a hot and dry climate."

R, V. Stone, et. al., "Gypsum Deposits of the United States," p. 26.

8y, Lewrence Mulr, "Anhydrite-Gypsum Problem of Blaine Formation,

Oklahona," jmericen of Petrolemn Geologists, Vol. 18,
(Chicago, October, 1934), p. 1297.
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The White Scrnds Hetionad Wommont nesr Alavepordo in Few Mexleco
offers another good exuuple of how gyosun deposits may be formed. In
the dry Tularcosa Basin, gypswm-coriying streans from the nounbalne
corthine with gypsus-corrying woter from undergroun! sowrces to doposit
thelyr sediments on the basin floor. Bvopcorabion is ropld and nroduces
e crust which o dis in‘te;«gr;a'te:d and Ylown to castusrd by the vind into
drifiing dwmes, The verious salis vhiech were coarvied slong with the
gyoswt in solubion sre subssquently rodissolved, leaving dunes corpoged
of prectically sure gypsum,.

It is pererally belicved that most of the Inportant deposits of

rock pyosum of the world hawve heen forwed by the evenoretion of sea

vater, 4 oeoreily or tolol sbsence of fossils in the gyp ':wa-bp rdng

&

rocks ghous that $he wabtor in which they were dopoglited hod reached o

s

o

degres of c@;:zccazﬂ.;a‘eicﬂ unfavorebie to life. Seoa wator containg 3.5
per cent of minorel solte in selution. The most abwndent sollt is sodiun
chloride, vhich constitules more than 77 per cont of the tobal solids,
vhereas eoleium swifete constitubes only 3.0 per cent.

Caleimn sulfote ig not procipiiebed until about 80 por cent of the
water bas boen evancrabed. With these foacts in wind, 1t is difficdt to
aceount for the grest thickress of some gypsum bodse The guantity of
uater of normel salinity which would have to be evaporated to aske a
gy devoslt 50 or more feet thick is so groat thal no lmown ccean
bagin would hold it. It would require a noraslly shoped ocemn hosin
covered to a depth of 43,000 foet to precizitate 30 feet of gros urn.?

Froronents of this theory believe that the body of water thet supplied

£,

. e Stome, ob. gl., "Cypsun Deposits of the Undted States," n. 22



the inland ses, and then was cut off fron it s hod alreasdy woached o
considoroble degree of concentretion so that the intericor basin would
e suprdied with highly concentrobed walers instesd of noraal ses vaber.
The grestor thickness of a gypsum bed, may also have resulted fyowm
currents ghifting the unconsolidatod gypoum along the Lottonm.

The nost srobable theory that would cecownt for Oklshomals gyoounm
depogity i tholt they were formed by the evaperation of waler in
relatively shollow bmiﬁs, which at least temporarily hod more or loss
comeetion vith the sea,lO The nresence of marine fossils In the thin
dolomites immedliately beneoth some of the gyweums is pweof that there

was ot lenst oceasional conneetions with the ocean.

19, ¢, Snider, "The Gypow and Solt of Cklehona,” ype Z1=24.

5



CHAPTER ITI

CHEMICAL MM PHYSICAL PROPERTISS OF GYPSTHM

Gypoua (Caso 4" W0), a hyﬂrate‘ of calcium, is widespwead in
nature. This mineral, sedimeutary in nature, usually oceurs in five
forns: a5 rotk gypswi, alabaster, selenite, satin spar, and gypsito.
A1 of these cecur in Oklehoma and some are widesoread in distribution.

Rock gypsul, or as it 1s sonetines ealled smorvhous gypsun or
mossive gypows, is the form of the mineral which is most comondy foud
in Oklahona, and which is of the greatest ecconomie valuc. It is white
as 1t occurs in neture, but ngy be cliered by inpurltics to produce
tints of blue, red, green, end other colars. The color may be everdy
distributed, hmclcd, or mottled in the rock. In this stote deposits
cecrr of high quality and beds up to 60 feet in thickness are known.
Thig thickness is even exceeded In other -regicns.l '

Gyveun, when i% is pure, containg 32,5 per cent of caleiun oxide
sl 4266 ner eent of sulfur trioxide. It also contains 20.9 per cent
water. In the following table (Table IV) o sanple of pgypsun taken
I'L‘I;OTE"X Southard shows the comparison beltuween pure gypsum and pyposun of
it is comaonly found in nstura.

The inpurities (iron and alwalnum oxides ard silica and luseluble

residue) found in the Scouthard sawple, are not necessarily the Impurities

4., ¢. Snider s "The Gypsun and Salt of Oldahoms,' Oklszhona
Goolo

eal Survey Dulletin No. 11 (Wowman, July, 191.3), pe 5.

27
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TABLE IV

PRINCGIPAL BLEENTS I8 GYPSIM
{(In Per Cent of Veight)

Pure 5 Sample talen from
Gypaun™ Southard, Oklahoma

Caleim oxide (Cad) 2.5 30,29
Sulivr trioxide (303) 4646 LE.30
Hater (HZO} 20.9 ' 20,07
Iron and sluminum oxides .21
Gilicen and insoluble regidue 0.2

(8105, ote.)

that weuld be fourd in other saples taken from different loenlities.
Elgewhere the iwpuritics msy be sodium chloride (common salt) or
nagnesium oxide or any mmber of other elements.

Mabaster is & type of very fine-prained rock gypswa. It is pure
uhite in color but may be stained, by lupurities, hllue, vink, and other
colors. Alabaster is very soft and may be easily carved inlo vases,
stotuen, and other srtistic objects which is done %o sell to tourists.
Teor Freedom, Cklahema, in Woods County, it hos created a natural
wonder, the "Alebaster Caverns." This feature is so mnusudl that it
has been set aside as a State Park.

The noe alobagler is also gm.v:,n te other minerals of differeunt

chenical nalkeun. Although not uidely referred to as such today, in

2(3@0]?50 I. Adans, gt. al., “Gypsum Deposits in the United States,®

U. 8. Goolegical & uwcy “Bulletin 223, Ley“’tnent of Interior (Weshington,
339 Dny 190‘/1,), po 12

“Baynond B. Ledoo mnd We M.
Bdition (New Yorlk, 1951), e 2 GO

Meyers, Homelallie Minorals, Sccond



ancient times the word alsbaster was also used to refor to cove onyx
and marble. Orienmtal clabaster, or cave onyx, as it ig called today,
is a carbonate of live, wnnde and formed as stalactités ongi ghologmites
in caves.

Selenite and rock gynsun hcth are found in crystalline form distine
guighable on the basis of the gize of the crystals in each. If the
individual crystals are too smadll to be observed by the unzided eye 1t
is called rock gypesum. If the erystals are large onough to be discerned
by the human eye, it is called s@leniteaA Selenito is often nmistzken
for mica but a simple test deteriines the difference. If a thin sheot
of mica i bent it will return to its original form once the pressure
hos been repoved. Selenite, on the other hand, shows very little
elasticity, and will retain the new form in which it has been bent.

Selenite crystals ave clear and trensparent and often reach
tremendous proportions. One large crystal recovered from a wine
Chihmealun, Mexico, was as long and as heavy as a man.D Crystols six
to eight inches in length are common.

Satin spar is a crystalline variety of gypsum made uwp of neadle-
ii¥oe fibers which may be very beautiful. The fine fibers lay parallel
o one onother, and are packed so cleosely together that the nass usually
takes on a white satiny appearsnee, Satin spor occurs in thin veing,
seldom over three or four inches thick, in shales, or other rocks
assoclated with nmassive pypeum Geposits. These veins are believed to

sve been deposited by the evaporation of gypsifercus water from the

4. C. Snider, "The Gypsun and Salt of Oklahowna,® pp. 5-0.

By ne ¥ % & o ) ay e T e 1 k 7.0
Jg Notursl Rock FPlower,® Science, new series supplement, Vel. 68
(July 13, 1928), p. 12,
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surface of the slopes bolow the gypswn beds. In Oklahoma, satin suar is
of very little vommercial value by itsolf since it is found in such
amall deposits as to be wnprofitable fo rrocess.

Gypeite is an impure variety of pypswn developed at the surface
by the eveporation of gypsiferous water. It 1s sometimes called gynsun
carth or gypsua divg, which fairly well Cdescribes ite very leoss consoli-
dation and gray, ereany, rusty, sink, and red colore The eolor is dus
largely to the other meaterials which have been mixed in with the
gypoun—clay and sand, etc., and oftentimes it is so perfoctly blended

into the swrrounding naterials that it is hard to distinguish the gypsite.

s

Ite calelum suifate content varics from 50 fo 75 per cent which finds
wide usage in the plaster industry. A4Although gypsite heds cover only
o few acres in extent, Oklshoma is fortunate in having wany largs
deposits. One of the largest beds, near Eldorado in Jackson County,
averages ebout 12 feet thick sl vovors over !;{')S acres. Saaller beds
cecur throughout the gypsus~bearing arcas of the state.

Ariydrite 1s a distinet wineral and cannol be considered as & form

2

of gypsum, and for this reason vas omitted from the descriptions abovo.
However, it is so closely assceiabed with gypem in natwe as well as
chenicelly that it iz offon considered in this comectlon in any

‘iseussion of gypsun. Amydrite is caleiwm sulfate, 0aS0,. Gypoum Is

-~

coleim sulfcbe with the water of erystalliszation, Cal0 g ‘"HQO. Both

are cgleiun sulfsztes, but the anbywdrite does not heve the water of

crystallizotion amd is referred to as ank
anhydyite.

 bhe $ield, gypow Lo readily distinguished from anhydrito by

o
iy
b

the difference in hardness. For e, the crystailine form of

sun, selenite, is the standard for the second degree (hardwness 2)




in the ¥ok's seale of hardness. It is so soft it can be seratcehed with
the fingoreaile In contrast, aohydriie has & hardness of 3.
drother wethod used to distingulsh between the two is by oeuler

cbservation of the effccts of weathering. The westhering of aahvdrite

instesd of broaking doun to a seft vesthered powder as gypsum does.
The surface of a westherod bloch of wnbydrite is usually rough, being

covered with innumerable pits awnl sepavated by thin sherp ridges. This

difference of gyvsum hoving wober of crystallization while ambyvdrite
does not is significont in the use of the twe minerals, and will be

discussed laler.

Fheesienl Proverties

Gypoun owes its economic importence s o mineral to its properdy,
after belng caleined or hented, to unite with weber and to set or
herden sgain, Vhen water is added to the powdered gypsun, it nskes o
mortar, or o plioble moss that can be formed inte amy desired shepe and
herdened, retaining the shuve given it while still plisble. This sube
vhanee, plaster of Voards, becomes a hard, rock-llke ness beoopuse 1%
bas been transforned beek sgein into the rock form it was before it
was heated. Gypsum is the only lnown substonce that can be restored
in this way to its original roch-like state by the oddition of woter
sline.

Yy ecombtrelling the mmount of temperature and tise in the ealeining

o

i
w“

of gypesmi, 1t 1o pescsible teo produce o plaster of almest any speclf

optionss By cdlelining st o loy te

rodueed that will sot in 6 to 10 @imxm,s-f.b B oaledining

Or, 5. Ladon and Yo M. Neyers, Houwsetallic Minerals, ve 267




at a hipgh temperature 1t is vossible to produce o Yodraulie plaster
vhich when set wilil hiove a conpressive strength of 1.6 gross tons per
square :ﬁ‘oc:«t ,.’7‘

4 mdgue propecty of stucco plaster is its ability to expand
sharply just kefore toking its final sets. This quelity is sspecially
desirable in the making of cashs of clay or other models where an
exact likoness is desired. Just os the shucco fales its final set aml
exparsls, every ninute crack and erevice is f£illed lesving an exact
likensss of the original.

Aside from the control of temperature and time in producing a fast
setting stueco plaster or slow setiing hydraulie plaster; the set can
further be controlled by the use of retarders and accelerators. By the
use of retarder substances such as glue, glycerin, flour, blocd, end
sugar (hoof neal or low grade of hair, caustic soda, and lime, is the
nost common combination of ingredients used in the United States) it is
posgible to slow the setting time of plaster. By using potassimm
éulfate, alwa, or comuon salt the set may be accelerasbed to a natter
of a few mimutes.

To review the physicel prcperties and characteristics that have
nade gypsun the desired mineral that it is foday we would have to lists

1. Power to recombine with water to form a hard non-crystalline

éxass. This éuality first brought gypsm to man's attention.

2. FEase and dependability in which the setting time of gypswm

can be confirclled by caleining, and through the use of

TRobert Grimshaw, "Industrisl Applications of Gypsum - II,"
Solentific Amoriesn Supplement, Vol. 95, (October 6, 1906), p. 25719.
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retarders and accelerators. This versatility has won for
gypom the trust and respeet of wen in the construction fieic’i.
Products of gypsun simpdify construction needs by incorporating
the good qualities of lumber (it can be sawed, planed, and
nalled) with the more permanent features of coment. Gypsum
oroducts are soundproof, fireproofy and verainproof.

Abumdance of gypsum in nature leads to e great demand in the
construetion field t;zhere a cheap naterizl is needed, and in a
large mmber of industrial uses where an economical substanece
is required a5 a filler in sueh products as paints, poper,
foodstulfs, drugs,; poker chips, phonograph records, and many

other similer products.

Truly, gypsun is a "white magle® mineral, versatile in its quelities and

nse.



CLAPTER IV

GYPSIH COMPANIES IN OPSRATION IN OHLAHCHMA

L% the prescnt time, there zre three gyvsua conpanies operating
in Oklshoma: the United States Gypsum Company st Soubbard,
Universael Atleg Ceuent C:omg:;zaw ot Watonga, and 5, A. Waelton amd Sons
at Okeene. All of these estoblishments sre in Blalne County in the
western part of the state.

is the figures in Table V indicate, the largesgt producer is the
United States Gypsun Company's plant at Southard; during the last five
yoars (1949-1953) this plent sccounted for 77 per cent of the total
gypoun produced in lealmrw.l

'.i‘hé socorgd most inportant overation is the Unlversal Atlas Cenent
Conpany¥e plant pear Watonga. In the sane five-year period this
conpany produced shoub 21 1/2 per cent of the state’s tobal production.

The S. 4. Walton and Son quorry nesr Okeone is the only 61';11@1'
cumereigl producer of gypesunm ol the present tinme. This operation
accountod for approxiumstely 1 1/2 per ceut of the tobsl gyposum rroduced

in (klshons.

The United States Gypsum Company
The United States Gypsunm Company purchases the slte at Southerd

from Ge He Southard and family in the autumn of 1912.°2 Bince then, the

I3ased on figwes appewring ia Table V.

“igoutherd is Speelal Gypem News, United States Gypeswn Coupany
{Chicape, July, 1953), p. 2.
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TABLE V

PRESENT GYPSTUM OPERATIONS IN OKLAMOMA*

No. man No. days Total tons
Neme of Compamy Xed Yeod Juced
1953
United States Qypsum Co. 53 284 237,648
Universel Atlas Cement Co. 10 127 8,097
Welton and Sons 94 2.1%
Eg 505 323,4
1952
United States Gypsum Co. 54 283 276,016
Walton and Sons % %
59,
1951
United States Gypsum Co. 73 308 320,922
Universal Atlas Cement Co. 10 147 85,572
Walton and Sons A
av &3 oo
1950
United States Gypsum Co. 54 307 269,027
Bnima:lﬂ Atlas Co. 12 112 65,419
Walton Sons 2 5.%
70 % 329,7.
1949
United States Gypsum Co. 55 300 262,175
Universal Atlas Cement Co. 14 200 845415
Walton and Sons 4 %2 22000
73 3 355,590

Mines Mining m,napmm
ofchioflﬁmmnpam%),p. - g -

plant has been enlarged several times until at present it is one of the
most well-integrated operstions in the Southwest, producing approximately
130 to 140 different products. These include: gypsum board, wall
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plasters, speclal plasters, industrial f£illers, and nany other ealeined
and ravw gypsunm products.

The importance of this ostablishment to Oklahorma can be evaluated
in snother waye. &t Southard the Company provides yesr-round work in an
area of linited industrieal employment; for some 300 people from Blaine
County. It has an amual payroll of about &1,000,000.°

The production of gypsum products consists prinarily of two
operations, the quarzying of the raw materdial, and the processing into
finighed gypounm items. The first operction is guite simple while the
second is more conplex. |

Although open pit quarrying is the present technique bheing followed
at Southard, some of the work doss gpproach shelf nining. Underground
nining formerly was practiced, bub now it is chesper o take off the
overburden and cut out the lgyers of gypswun. Since open cubt development
is wmuch more economical than underground mining mothods, it is doubtful
vhether the latter will ever be ulilized to any extent in Oklshoms as
long as thore are arecas vhere profitable stripping can be practiced.

The stripning process consists in removing the overburden comprised
of rock, soil and vegetation, to expose the gypsum ledge. In the
Southard area the three ledges of the Blaine formation sre exposed in
horigontil layers. The overburden covering the Shimer gypsunm ledge
averages between 20 to 40 feet in depth. Overburden covering the
second ledge, the HMedicine Lodge, averages 20 to 30 feet. At the

3&% Dale Reynolds, Quality Tepertnment Superintendent, United States
Gypsun Company, Southard, Oklshoma, Personal Interview, (July 13, 1954).
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Figure 2. Drilling Operation on Gypsum Ledge
(Courtesy of United States Gypsum Company)

Figure 3. Loading Rock Gypsum at the Quarry
(Courtesy United States Gypsum Company)
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prosent $ime it is not ecopomically fessihle to conbime operstions to
the botton-most lodge (the Perguson) because of the amourt of overburden
and diffieulty of its removal. & poorer quality of gypsum glse provails
in the lower ledge.

Stripping nay be sceomplished by the use §f any muber of different
carthemoving nechines. The ones wost comonly in operation include
bulldozers, carry-slls, concrete rippers, and shovels. A dragline,
operated on naturel gas, is used occasionslly but hag proved uneecnoniecal
to operate. Much of the mobile equipment is on tracks to facilitate
novenent through loose naterials.

After the overburden has been rsmoveé s the gypsum roek strata are
revealed. Holes for primary blesting ave drilled into the rock by
connresced air drills. This is done to the full depth of the bench
in a line parallel to and abt a distance of sbout 20 feet back ifrom the
faee of the rock well opening on the pit. Dynamite is then used to
blow out the lump gypsun. Additionel small charges are( utilized when
necessary to raduce the size of the largest rocks.

The naterisl is then loaded by hend or mechanienlly by shovel for
trongportation to the nill, asbout two miles dlstont. In the Keene's
guarry the loading operation is done by hwuond because of the necessity
of seloeting high quality rock to nmaintein a pure product suitable for
£illing drugs and foodstuffs, ete, The lump Keene's rock as 1t is
called, is loaded into Dempster dumpstors which are later plcked up by
specially evulpped trucks and carried to the mill.

The lower grade of rock is referred to as dark rock, and combtaing
asbout two or three per cent mere impurities than does the lump Keeme's
rock. Since it is nob necessary to sort this neterial by hand, larpge

diesel shovels (Bucyrus Erie, 54-B), equipped with two and one-half
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yerd secop shovels eve onployeld. At the rresent time the Sevthard plent

hJ

we dwo sneh shovels, one of theom is reported to be the larpost in

sepacity of any within the giste tmay.‘f"

A
o
{5
w

After the so-called dirk rock has heon querried, dongtinoes !
nocosuary to Birenlk 4% wo vith dynaniie. The nolerial is londed into

niog ton demp trucks and havled to the mill.

The first ster in the procsssing of th e gypsm 1s to crush the
rocks into saller materiel about 1 1/2 inches or smdller in cize.
The arushors csn accormodate a piece of rock a5 large as 42 hy 48
inches. After erushing, the roek is stored In one of two largs siloes
capablie of holding 35360 tons eache The lump Hoenot's roel is mm
tirough the crusher at one time and 1p stored geperabely ia one =ilo;
the darl rock is run through the crusher sopavetely and is stored in
the other silos

The fine glach materisl ubleh recults 1o collected at the hotton
of the crusher. It is wasto material so that it is sereened md sold
to formers for use vs land plaster, s fertilizor-amondment.

The cerushed netter is now ready to boe sent tﬁﬁ the plant proper.
From the siloes the gypsum rock ig tromoported by neems of o lerge
rubber conveyor belt to the top of the plont structure vhere it is
dumpe” into wills %o be further reduced in size.

Dogk rook is dumped directly into s larpe Rrymond md1l where it is
roegrownd. The lunp Keenets rock is earrled 4o o ol mills, vhere

large granite vheels grind the gypsum rock very fine.

%, D, Reynolds, Personal Interview, {July 13, 1954).
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To this polnt in processing, litlle trouble is experienced in
conveying amd eleveting the orude gypswn. How, s the finely pround
mrofiuct leaves the grimding mill it is very soit sxd powlory. Henes,
i% must be transported hy serow-conveyors, which run within close-
Titting plpes; tc an siy seporclor and soreen. The notorisl is now
roaly for the enlcining hettles. Thearo ave five such ketlles ot the
Southar? plant, coch heving o topooily of fiftesn fons of Sinighed
nudoriel,

until

,-..
i.?:
date
3,

hen the grpsus is heoted A% gaing glesd

ite

4 pesches ohont 2509 F., ot which poind tho gypoum appours to boil

vigorously eud do yaddly give off stean. Ible apsovent bolling is

caused pertly by the mechmdeal zgitetion of the "rol¥le oras® {Song
wetel bawrs Jngide the kettle vhich constantly olir the nixtuers), but

chiefly by (e rolvsss of the weler of erystclilzetion in the forn of
stozy which, as it csecapes wwaxd, tends to flogt the finer poriicles
of SVt

The teuporstuve roualns sbout 1he some wantil the belling becones
nors s:é;zhriucﬁ, thon 11 viges ot en inercusing rate. Dotwosn 3000 and

3306° the holling setion cossen, 1ittle or no sl

w e plven off, and
e conterte of tle kettle hove sattleld fo 10 40 14 vor cent Jegs thon
e algnel volimiae This gulelt poriod indlestes thed nost of the
gypewr partlcles ave debypdreled to the ““"11},;&1"»149 cord Lilon
(26=50, * Hz0). Heubing is comblumed untll the contents of the kettle

register sbout 350° ¥, 2t this point a gote near the bottom of the
kettle is openad and the ealeined gypsum flous repidly Inte the hot
plt where it is allowed to eocl.

At this stege the naterisl that is intended to bo used as wall
plaster is comveyed to the tube mills to be further pulverized., The
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tube mill is nerely s lavge eylindrical steel shell with = number of
plostice balls insides. &s the tube nmill rovolves on its side the plastic
balls grind the edleined gypsum inte an umusudlly fine pouder.

The product that is thus oblained has an ineressed ull, plasticity,
and sand-corrying copacity. FPractically &1l wall plasters are ground
in the tube mills, howover, caleined gypsun intended for use in wall-
board, block, pauging or other type of gpeclalty plasters usually are
nol run tlrough this process.

It is inferosting to note that this greater bulk, vroduced by the
tube milling wes to leove a lesting mark on much of the entire line of
United States Gypsum Company produets. This was because the stondard
100 pound burlap bogs proved te be too ghort to contain the Increased
bull of the plaster, and it was necessary to sow a rod sirip of material
on the tops of the.hags..; This red top distinguished these products to
tho trade. 8¢ it was that the trade mark Red Top was inbroduced, then
patented, and loter it waes to bocane ono of the nost fauous of wll the
Company s hrand NAMeS . >

From the tube mill the materisl ig elevoted and once agoin ™Mm
through an air separator and sereen, The portion passing through the
soreens ls comveyod to the bins over the mizers, while the coarser
naterial ie regrownd. In the bins a velarder and s substance such as
wood fiber is added, the latter {to Increase the “body" and the strenpgth
of the finighed product. The meteorisl igs then passed to mixers and fed
into sacka holding 100 pounds each. The product is then ready to be
used as wall plagtor, or in nost of the common uses of caleined gypoum,

or it uay be transported to the gypsum board fabricotion huilding.

. Du Reynolds, Personsl Intervieu, (July 13, 1954).
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4% the board plont the esleined gypown is miwed with waber, paper
fiber, end an geeclerator of set. Oftentines raw gypoun is added. The
mivture is then poured betweern tuo conbinuous shoets of heavy, coarse
paper. As the enbrye beord noves mechenieally uwp the lirve 1% is glued,
folded, prossed; stamped with the plapt ldentification mwber, mnd cut
to doslred sige.

The hoavd 1s then fad inte a gas dryiag kiln, sbout thres hundrod
feot long. The dried board is then ready te he cut in short lengths,
bound togothor, labeled, and ghipped to budlding materisl dealerc, It
1s notewortly thol practieslly no board is stored Wut ls lumediately
shippod .

Cortein spoelal plagters are prepared by a éiffercrt method thun
thot previougly deseribeds In the Eydrocal plant st Southard gypom
rock of twe ineh lump size is placed in a closed oylinder or auboclave
{sometines ealled "digoster®) to which stean is applisde WHo agitotion
ig roguired, and as the temperatmre rises tho uzier of crystallization
in the gypsun is eliminated, producing the ecuivalent of o hemihydrate.
Caleinabion is ecoupleted at a tenperature of sround 2509 F,

The coleined wmateriel is then dryed, grouxd, passed through an air
suparcbor and serooned. The finished product, marketod as Wiydrocal,®

oscegses properties that aro different from other plashors. lhen
uixed with wator to produce a snooth-flowing plaster, it is apparent
thot far loss water is reguired than is ordinarily added o the ugual
plagters. With plasters this is importont because the less water that
is required the grester the strength of the end product. Nence, the
finished material is said to have supor slrength. It is widely used
for orthopedic pleasters, dental plasters, ond oil well cements.

4 se-zplled suwoor oil well type, made at Scuthard, is wrusudlly



gulel hordening and of puperior strenpth. It is In

Posing mad other ingrodients arc ofded in o secret nrocess. he olaat

distinetion of belng the onldy one 1a the world croducing this

vyt

Another Inmporbort operetion ab the Southoard

slord is the Xeeme'ls
nill. Here the lwp Hoene's rock is loaded into beshive kilns which
are sooled ad eooked for three days el a teweratwre of 1300° 1. The
reguliont sotericl is then run through o pot crusher where it is finsly
grountde The produet is then pessed through sn adr senovetor ond
secreaned, and Linedly Jepcsited in a storage bln untll needed.

Ihe intense heot in the beohive ldlns completely dehypdrates the
grpswn and proluces an arhydrous ealeivm sulfate. This anlydrite
doos not nossess the mroperty o rocombine uith weter and set apein aw
ovoswn doosy but when finely pround and mixed with cordoln accelerators,
such os borax, alws or other sulfatos, 1t will sed slowly. This product

ig known as Zeomsts conment, It is widely ussd whor

strong, durclile

-

"lagters are reouired; axi es industrial fillers in painis, povery

torthpaste, candy, and other sueh produets.

Throughout the pyoduetion of finished pwoducts ot Southurd; an
intervesting vhase bo wabel is the vorious testing to whieh the matoriels
are pubjected ot different stoges in thelr procerotion. Separsie
crzlity loborstories are set wy in the difforsnt planks do dest the
amount of time it takes pluster to sel; vhether its tensile strength
and conpressive ghrongth are wp to roguired seclfications; and other
giviloy fests that guorantes the quality of the compomy's oroduets.

aa are tolen of each baleh of wateriel fo hove o vernenent rocord

and to recheel: in case o coplelnt comes fron custoners



Employment at Southard

The employment situation at Southard is another healthy feature of
the company's operation. Since there are no pronounced seasonal peaks,
work is relatively steady throughout the year. Most of the employees
work a forty or forty-eight hour week.® The bosrd plant is the only
operation that continues on Sunday and it closes every three or four
weeks for about sixteen hours to allow for maintenance work on the
machines. All processing in this plant continues round the clock.

Iransportetion gt Southaxd
Adequate transportation is avallable to the Southard planmt through

a short spur which connects with the main line of the Friseo Rallroad.
Special flat cars as well as regular box cars are utilized. Twenty-
five carloadings are made each dgy. Materials brought in are practically
linited to paper for wallboard, additives for use as retarders and
acceleratars in controlling the set of gypsum plasters, some paints,
shellacs, printing inks, end office supplies.?

Ihe Commumnity of Southard

The commmity of Southard is another company-owmed enterprise.
The store and hotel-restaurant are leased to private individuals,
following company policye. The residentisl area comprises 107 houses
which are ususlly rented to employees at nomingl rates, although a
few of them are privately owned. Many of homes do not have bathrooms,
but water and lights are ubitiquous. The village claims two distinections
in that there is thought to be more television sets per capita in the

4. D. Reynolds, Personal Interview, (July 13, 1954).
4. Do Reynolds, Personal Imterview, (July 13, 1954).
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toun then anyubore slse in the state and that 1t is the oculy completely
paved ecmunlly in the v cixﬁ;tyﬁ

Ty £

Hater i Dmendghed fron e J00,000 geldlon weber tank Jocatod netrhy.
7Y

he supoly ie oliadiped fron wdevgromyl wells and Is gnite adegpube for

comppnddy meeds exeent during poricds of vrelunged drouchlt whbon

A woders trick budlding furnighes eduectiions] Tocillitiec fur about
120 children with grodes fren onc do luelve being Saaght. A& muber of
teschors are emplayed.

For recrention, a commmity bullding is avallable. It serves for
the usual sociel getivitles and is alse uwsed for Sunday Schools Tennis
courts, playerowds, and softball diamonds are avallable. &Hven a gix
hole golf course is under construction. The commumdiy is proud of

i%s Boy Seout tmop..g

Tie Universal Allss

The Undvereal Atlsas Cement Covpany near Wetongs began operetions
on their pregsent site April 10, 1925, 4 subsidiary of United Stotes
Steel Corporation, tho plant?s most impordont fumetion is to supnly
corpany ~owned ceuent plants, as well as o mmber of independent cenent
comaries, with raw gypsun for use as vetevder in the monufacture of
Portland cemont.

The compary's ouarry isg locoted about eight mlles north of Watongs
at Bucher, & stop on the Rock Island Rallroed. Over the ralluay rew

gypewn 1o shipped $o Universsl Atlas Cement Conmpary plents in Kemsas,

8” « Do Roynolds, Personal Interview, (July 13, 1954).

IMBouthard is Spoeial," pp. 4-b.
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Missouri, Texas, Indiasna, Minnesota, Pennsylvania, and Alabama; as well
as o independent cement producers in Oklehoma, Kensas, and Missouri.lO
The methods that are used to quarry the gypsum deposits are quite
similer to those employed at Southard. Although all three gypsum
ledges of the Blaine farmation are present, it has been considered
economically feasible to utilize only the top layer. The ledge ranges
from four to eighteen feet thick, but averages sbout twelve feet.ll

The overburden, which averages about ten feet thick, is removed by
bulldoger after loosening by a cement-breaking ripper. When the under-
lying ledge has been exposed, holes are then made with chwrn drills,
dynamite charges set, and large pleces of the face of the ledge are
blasted off,

The broken material is then loaded hy a one-yard shovel (Marion 43-B)
into weiting trucks, Two 9 yerd trucks axd two five yard trucks arve in
operation to transport the gypsum shout three-fourths of a mile to the
primary crusher bullding. Here the rock is crushed and comveyed to the
nmain processing plent for additional crushing and screening. Conveyors
then move the gypsum to different loading platforms where it is dropped
into railroad dump cars for shipment.

Prior to 1947, push ears were in use to trensport the broken rock,
but at the present time the entire operation is done mechanically. The
ccnpanty holdings comprise 680 acres and the operation gives emplgyment

to ten men and one woman.

10p, 1. Gorby, Superintendent, Universal Atlas Cement Compeny,
Watonga, Oklahoma, Personal Interview, (July 13, 1954).

%mrﬂmmnmﬂmnmm

Gypsua QuarTy," Marion Croundhog, Vole 25, No. 6, Marion Power
Shovel Gamua; (%hn, Ohio, December, 1952) : Pe 11:
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Figure 4.

Secondary

S

crushing and screening plant is shown here., Loading platforms drop gypsum into cars.
(Courtesy of Universal Atlas Cement Company)
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The 8. A. Halton and Song mdll is loested shout nine miles south-
wast of Cheene on the Friseo Bailroad on the ssme line that serves the
Unitod States Gypsm Corpery et Southard., The tracks pass disgonally
across the western portion of the 320 acre fara, belonging to S. A.
telton. He has his home here and farms the land as well as quarrying
from it, ¥e hat lessed an additional 2O acres from his hrother to farm.
Purchases in 1913 from the Okeene Gypsum 11 Company, the firet thirty-
five yoars it was only farmed. Mot until 1948 was. gypaun agédn produced
on o ecamereidl scale. In that yesr, working only four doys Walion
produced ninety tons, 12 |

Since that time the production of the eompany has clinmbed o tho
noint vhere on the aversge about 150 railroad ecars {each car averaging
about 50 tons) aro loaded and shipped out snnually.

The entire production ot the present time 1s shipped to the Deuey
Cement Company ot Dewey, (llahona, for unse os a retarder in tho cet of
Portland cemnmm Nowover, the operation doos show signs of expanding,
and et the prosent time Ualton is conducting experiments to determine
the effects of gypoum land plagtor on Oklshoma solls. lr. Walton hes
furnished ggriculiural gypsum to formers in Cherokee and Guthrie as
well as in Blaine County with uhich to experiment on their faras.
Results are not alugys reported, but this probebly is bemuéé of the
length of tine, sonetimes tuwo or throe youars, that 1s ofien necessary

befors any narked improverent in the solle and orop yield are noticed.

2, 1, Yalton, ocumer, S. A. Wallon and Song,; Ckeens, Oklzhona,
Personal Interview, (July 13, 1954).

133, & Walton, Personsl Inmtorview, (July 13, 1944).
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The Walton operation consists in quarrying the rock gypsum, crushing
it, and loading it into cars. The finer material, while suitable for

agricultural purposes, is a natural waster hy-product of the crushing
and cleaning processes. Thus it appears that there would be little
added capital necessary for this operation to produce high-quality
land plaster, if end when the need for this material arises.



CHAPTER V
HISTORY OF GYPSWM

Since earliest times man has Inown gypsum and how to make use of
it. First nentlon of its spplication was made hy Herodotus, who found
the anclent Ethioplans employing gypmm as a means of preserving their
dead. mmmmmuwmmmapmedu;
watered mixture %o the dried body, thus ereating a solid covering of
the body retsining its human form. Upon hardening, the plastered body
surface would be painted and in this condition preserved for posterity.

The ancient Egyptians utilized gypsum for mortar in building their
pyranids. Many of these great momments are still standing today in an
almost perfect state of preservetion, after having withstood the harsh
attaehqu,ﬂnﬂ,mdcuﬂfwwﬂwuuﬂslefym. The great
Pyramid of Cheops was built with mertar composed of 83 per cent gypsws..

The Grecks also used gypsum extensively. One transparent mica-
like farm of gypsum was placed in their temple windows. When it was
noticed how the sun would shine through this material and grace the
altars with the effect of moonlight, they decided to honor the mineral
substance by naming 1%t after the Moon Goddess, Selene., Today the
mineralogical term for this particular variety of gypsum 1s selenite.
Later, selenite was also adopted by the early Christians as the symbol

larco Pedrotti, "Gypsum and Its Utilization," Scientific Anericen
Supplement, Vol. 96, (February 23, 1907), p. 26033.

50



Ly
a3

of purity and chastity. It was used particularly to Jdecorate statues
of the Blessed Viesin Mory.

Inother ancient uwpe of gypswm is recorded by Pliny the Blder
{23 =79 L. ), o credits Sysislrotos of Sicyon with wsing it 3n the
production of corts. Sysistrelies wos the flrst man to tulwe 2 cast of

o kumsn foee dn nloster,

wing wax inbo the nold, oblain en

x

exact roproduction. Thde technicue was widely copled, snd still ig

Liohogher olse doles back %o ancient tines where we find it helng

nact thern, meh as 1t 1g todoy, for cuvwing and sedloburing veses and

stetucs, and for the ornsmentetion of bulldiogs. Fine seulvturivg,

nging alobaster or plostor of Peris, uwas leter developod as & grost

and. The neme slabaster,

et dn Thaly by von such ss Maveoritono and

horroverry, waos ooplied 0 sorble and onpx as well as gypoun by the

Y - , o 5 i,-}
g oand 1% s ofton Aifficult do tall vhich was neond .~

as mortar in sorthern SBurouo do

Lol gyoom being t
back to the fowrteenth and fifteenth centuries. In Goumeny, bulidings
cre et sbandiop in vhiceh gypoun nordor wos used nore than five

B B R . ;
hundrod vears 870«

In loter veors in Franee, Pordugal, Grecee, mx! Spola, wing uwog

4y

or vobtling, and to gleo

b ogypown to meke 1Y rigen corlier
it o sove fiery coler.” This process was colled Yplogbtoring," awl wes

rad wineg. The mrocosn consighed of olding o

or growy! gypsua ko the wine, ot sometlies

aven to the grepes orice to belng pressed. The gynonn uonld set on th

1
[0 o T ] - sl oty
Thid., . 2GU33.

I Ipide, pe 26034,
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wing by seporeking the davbrots of line indo an ingoluble farm and

causing 1% to sebtle thus preofucing o nmechanieal clarification of the

boveroge ond opoodling ur the procoss vredior to bottling.

Grosue also acted on the rhosphsotes in the uine ceusing them to
reloese phosphorie acid which enhonced the intonsity of the coloration
of the wing. It was later discovared thod while the addition of gypsun
was not injurious to the humen stonach it did couse an increasze in the
auomt of potasslwnm sulfate, an active laxative. Becouse of this the
olastering” of wines was prohibited in some countries vhile In others
it wos permitted, bul only wnder the striet supervigion of the law.
Thess laws hold o this day.

Grpewt, today, 1s oroduced ond used in many countrien soattered
trroughoat the world. Proof of the international role that gypaum has
plegred in history magy bo shoun by some of the terminelopy used in the
infastry. Ome of the rool words from which “gypsud is dorived is

an Arebic word "jibs" nemning Yplagter," or "worter.® "Solenite,® ag
wan pointed oul oreviously, is from the Grosh word "Selene," the Grecl
Hoon Goddess. And lagtly "plaster of Paris" is nomed ofter the Paris

Bagln in TPrance for nany years the chief world supplier of gypsun.

Gypsun has been gquarried and usod in tho United Stotes for 140 years.
It was discovered in Yew York as cerly as 1792, emd a stock company vas
organized in 1802 to quarry the rock fer lané plagter, but it was not
until 1892 that the fivet actual production was reported.® In 1835,

48, Y. Stone, "Gypeum Deposits of the United States," United States
Geological Swrvey, Bulletin 697, U.8.0.I., (Washington, D, C., 1020,
e 33@
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exploitation of gypsum for land plester hegan in Virginia.

With the crossing of the Appalachian Mountaing by settlers in the
early yorrs of the nineteenth century, the gyposunm industry followed.
Vhonover hones wore being budlt thers wos o ueed fov gypsum products.
Gypsw nortar wos neoded to £i11 the open spaces hotueen tivbers in the
oarly log cabing. Gypswa plaster and lath were requisite for ‘i;fmerior
docoration pirposes. And vherever the frces were clearsd and farming
was begun there developed a narlet for gypomm land vlagter, ac fertilizer.
It was only natwrdd then that wherever neovle settled in lorge enough
mumbers te ereats o narket for gypswn products, that some enrly
industrialist began to look around hinm for 'ﬁhe white rock wvhich was so
sbundant everywhere and yot so expensive to ship in from a distance.

The years from 1840 to the present saw gypsum being discoversd,
mined, rrocessed, and sold in ever-inoressing quantities. Zbout 1840,
devosits woere diseovered near Grand Rapids, Michigan, and before 1850,
cypowa wos belng mined in the vicinity of Sendusky, Ohlo, The year 1872
saw o continued migration of people westward mirrored by a sinllar movee
nont of the gypem industry. In that year, the important deposits near
Tort Dodge, ILowa, wore developed, snd three years later production began
in Celifcrnia.

The history end development of the gypeum industry in the Unlted
States bas boen closcly tied in uith nopulation growth. As the nopuloe
ticn increased the need arcse for new homes and industrial construction.
Sinea nore than 95 per cent of the gypsum mined in the United States is
used for counstruction purposes, it is easy to see why the two have

sdvvanced hand in hand.



ZIhe History and Development of the Gypsum

Industry in Oklahoma
The first plaster mill was buillt in Kanses in 1889, and the first

mill in Oklahoma was consiructed at Okarche a few years later. In
1899, eight years prior to the admittance of Oklshoma as a state, there
were four mills in operation in the territory. These were located at
Okarche in Canadian Comty, at Watonga and Ferguson in Blaine County,
and ot Peckham in Kay County.? The mill at Peckham was erected in 1899,
to utilize the gypsite deposits aveilable nearby.

Table VI shows the total tonnage of all gypsum produced in the
state in each year from 1894 to 1953, and also the total value of the
gypsun produced. Tonnage fipgures are not availasble for five of these
yeers—1905, 1906, 1907, 1930, and 1931, The figures giving the
total value of gypsum sold in each particular year are not available
for the following years: 1930-1936, 1945-1953.

Following the admittance of Oklahoma as a state in 1907 and its
fast population growth, there was a great boom in the gypsum industry
throughout the state. By 1910, a total of twelve mills had been
erected at the following locations: McAlester, Eldorado, Rush Springs,
Alva, Okarche, Ferguson, Wilson, Southard, Okeene, Bickford, and two
at Watonga.® Production rose from a total of 1,300 tons valued at
$7,500 in 1894, to 162,788 tons valued at $451,000 in 1910. The

SGeorge 1. Adams, et. al., "Gypsum Deposits in the United States,”
ﬂgg _gg?gg, Vol. 59, Document 675, UsS.D.I., (Washington, D. C.,

6L, c.m«,mwpmmsmofoum'm
Geologicel Swvey Bulletin No. 11 (Norman, July, 1913), p. 72.



GYPSTI FROGUCTION IW OKTAHOMA™
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TABLE VI (Concluded)
GYPSIM PRODUCTION IN OKLAHOMA®

1894 - 1953
Year Tonnage ~ Value §
1939 161,748 207,503
1940 176,166 227,534
1941 258,258 3444489
3'942 m’m 321'69
1943 37,893 501,203
1944, 295,604 472,789
1945 324343
1946 138,314
1947 229,468
1948 292,605
1949 355,590
1950 339,746
**1951 413,694
#1952 359,671
*81953 3234451
¥W0klahoma's Metallic end Nommetellic Minerals 1952," gﬂm
ivision

Toklahama G1tyy 1950 pos Thdse
“Lorty-Firh ioiual Tabort of Fines e Mning 1n Oclabss, Dopertas

latter figure represented the highest production enjoyed by Oklshoma
prior to our entrance into World War I in 1917.

But the bright future that was being prophesied by everyone in the
industry at thet time, was not to continue for long. The early years
of the 1900's saw large production and considerable profit enjoyed by
the industry. This encouraged expansion by those already in the
industry at the time, as well as the construction of additional mills
by newcomers entering the field. By this time the settlers who had
moved into the state a decade before had already built their homes and
other structures while the mumber of new settlers coming in was not

large.
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Thus, the limited bullding sroprom by 1810 was not sufficient to
sustain the twelve @ills in orersliion. 43 o result there was a recession
in the consiruction industry ond this in tirn was reflected in the
gypsun industyy. By 1913, only a few nilis were still oporating ot
capecity. Tho renmainder stiil held on as best they could by operating
thely nills ondy part time and salling their products at prices sc low
25 30 yrovent o reasonshle profit being nade by others.

In 1915, just five yesrs aftor the hig hoom of 1910, only nine

‘mills wowe o311l in operation in the stote. The company at Alva had
been forced oul of business and ibe mill khed been torn dowm. Fire had
destroyed nllls of Okeene, Cement, and Merlow; and mills at Poehhan and
Okarohe were sbandored when the gypsite deposits beeame exhousted.

Production increased agein in 194, and for the pext nine rears,

antil 1929, each vear saw over ope million dolimrs warth of gy
heing guid. Thoso wove indeod the Teolden yowurs® of the gyreuwm industry

Hovor bafors this dise hal the tobal anavel velue of

gypsw: reached the milllon doller nark.

The worid-wide depressicn of the sarly 1930's yroduesd awother
agjor relapse in the Oklahong ifnfusiey foreing nine mills %o close,
urtiil in 1934, there uere only twe plaster mills oporating in the state.
One 1iil was at Bldorado in Jackoon County and the cther was Inented at
Southard in Dlaine County, both of swhich were owmed by the Miled States
Gypsun Company. In addition theve werc quarries operating et Ideal and
Uatongs producing rock gypem fer sale to comend compani&aﬂ

Froduction glowly begen to increcse in 1936, and for tm. mxt five

Cherles 7. Gould, ot. gl., "Construction Moterisls of Oklahona,"
Eperpency Belief Administration of Okdshoma, Project Ho. 5-#:-89
{(Decomber, 1934}, pp. 9-10.




Figure 5., Air Photo of a Gypsum Plant, Southard.
(Courtesy of United States Gypsum Company)

84
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years, wntil the Second World War began in 1941, the industry produced
an average of about 160,000 tons a year. Yields during the War
remained high end continued so during the period of rapld expansion of
construction which followed. From 1949 to 1953 production did not drop
below the 300,000-ton figure and reached an all~time record for
Oklshoma of 413,694 tons in 1951,

At the present time there are only three gypsum producers in the
state: Wealton and Sons at Okeene, Universal Atlas Cement Company at
Watonga, and the United States Gypsum Company at Southard, all in
Blaine County.®

B.Tohna.wm "Oklshoma Mineral Producers," The Hopper,
ouz:;m Geologlecal Bm-ny, Vol. 14, Noe 5, (um, March, 1954),
Ee -



CHAPTER VI
USES OF GYPSIM

There are two generszl classes of gypsum products, raw and calecined.
In the past, when the United States was largely an agricultural nation,
rav gypsum production was the more significant. With the increased
uwrbanization of owr country, however, the emphasis shifted awsy from
the agricultural gypsum class to the calecined gypsum class.

The principal use of raw gypsum, todey, is in the cement industry,
where it is used as a retarder to the set process in hardening of
Portland cement. The retardation effect desired governs the amount of
gypsun (or gypsum~snhydrite mixture) that is used. Usually one and one
half to two per cent of gypsum is added. With cement of ordinary
composition, this amount gives the maximm retarding effect, and also
the maximm increase of tensile strenmgth. The initial set is usually
retarded from one to two hours, the final set from four to elght hours.t
Excessive amounts of gypsum accelerate the set and weaken the cement.
For this reason the amount that is added is controlled by standard
specifications which state that the sulfur trioxide in ordinary finished
cement must not exceed two per cent by weight. Cement producers
purchase gypsum on & basis of its sulfur trioxide (303) content,

lcharles N. Gould, et. al., "Construction Materials of Oklshoma,"
W%MQM&M- Project No. 5-F2-89
ecenber, 1934), p. 1ll.
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generelly specifying that it be between 36 and 42 per cent, which cor-
responds approxinately to raw gypsum 75-90 per cent pure.?

The second largest demand for raw gypsum at the present time is
in agriculture. Agricultural gypsum, sometimes called "land plaster,”
acts as a direct, as well as an indirect fertilizer. As a direct
fertilizer it is a source of sulfr trioxide which is en essential food
for such plents as cereals, hays, legumes, tobacco, cotton, and peanuts.
As an indirect fertiliser, gypsum provides plant food Ly bresking down
potash into a form that can be wtilized by the plants, and by stimu-
lating the growth of nitrogen—fixing bacteria in the soil thus increasing
the suprly of nitrogen aveilable %o the plant. Gypsum also proves
beneficial when sprinided over piles of mamme. The gypsum unites with
the nitrogen of the mamme to form smonium sulfate, an important plant
food.

Gypsum has also been applied to correct black alkali soils. By
the addition of gypsum, the carbonates of soda, potash, and magnesia,
which form black alkali, are changed to sulfates, which are less injurious
to plants. In this use gypsum is considered an amendment whiech improves
the soil conditien, rether then a fertiliger. |

Rew gypsum has seversl other spplications in sddition to the two
mentioned sbove. Terra Alba, a finely ground form of white rock gypsum,
is often used as a filler for textiles, palnts, buttons, poker chips,
phonograph records, blasting powder, and in nearly all grades of fine
paper. Torra Alba has also been extensively incorporated in drugs and
foodstuffs as an adulterant.

20liver S. North and Nen C. Jensen, "Gypsum," Yearbook,
1949, Bureau of Mines (Washington, D. C., 1941), pe .
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&n importaent type of rock gypsum is the fmewgframcd variety noun
a8 slabester, which for centuries has been used in the raw forn for
seulpturing statues; vases, novelties, and ian ornamentation of buildings.
tlobester ig very soft, and mgy be carved with a Imife, or cut and
shoped while turndng on a lothe, Beaubtiful alsbester srt objects have
besn mede experimentally of fine grained Oklabona gypsun from Freedom
and Clinton, but at the proscnt time these deposits are not being
atilized. |

Another use that is wmade of raw gypsum ls in sone sueltering opera-
tieng where it is used as a fTux. Gypsum 18 also added as @ salt in
brewing beer. It is o base for mixing with Paris green or other
ingecticides. It is scmetimes added to rubber rroducts to nske them
hord and durable. Even on Hollywood movie sets powdered gypsum is
used as imitation snou.

In sddition to the nany uses of raw gypsun that have been mentioned
poerhaps ite greatest use in the future will be as o source of sulfuric
acid, the chief industrial acid. Of the many procesges that have been
patented and used in its namufactuwre, the most successful conslsts of
heating a mixture of gypsum, clyy, and eoal, and adding sand and slag
to form sulfur dioxide gases and o Fertlund cement clinker. These
pases ore then purified and turned into sulfurle aeid.l

Arother potent covers a process for the conversion of gypsum mixed
with coal, coke, clay, or other substonces into caleium sulfide, sulfur,

sulfur dloxide, and line.« Too, there is a process for the conversion

of gypsun pixed with smmonia, and carbon dioxide into amonium sulfate,

Srorrest L HMoyer, “Gypsum and Anhydrite," Duresu of lMines
Inforuation Girecular 7049 (Washington, D. C., Tebrumry, 1939), pe lt.,e
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which nay be Durther treated with sodium nitraote S A1though thess
processges and others have long been known and utilized in some Buropean
countries they have never been considorsd econcmieally feasible in the
United States until the precent time.

Although our present supply of sulfur appears %o be adequate, it
has boen estinated thot the demand for sulfur compounds in 1960 will
graduslly bring on the market inereasing quontities of br-product
sulfur.? With the contirmed exhaustion of our sulfwr deposits, the
gypsum substitutes will be able to compete in price with the natural

sulfur and a new era of expleitation may develop for row gypswm.

Uses of Caleined

L e T e

Gynoun

Coleined gypswm producks ere noted for tholr light-weight; fire-~
rosisting, lewhesb-conduction, sound~proofing, and vernin-oroofing
guedities. Recogrnition of thess characteristics in gypsum products
cauge one Yo see why they hove long served as favorite materials in the
construetion field. Today, more than 95 per cemt of 211 gypsumr mined
is uwsed in construction, where it is primavily used ae a plasgter for
covering interlor walls end eceilings of «sﬁruetures.é

The hord wall plasters are prepared from calcined gypswi, by adding
a rolarding egent do contrel the time of set ond » bindor to #id to the
cchesivoncss of the plaster when It i¢ nade plastic wdth weter., The
twe basic tyres of wall ploster, according to thelr vees, wre base-coot

vlsstere and preporsd finisbing plester.

41pig. s Du Yo

SVirgivia Putcker, "Gypswun,” The Hopper, Oklshonn Geologlcal Survey,
Yol. 11, (Horman, fugust, 1951}, p. 79.

Ornid., p. 72.
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4s the designetion would imply, base~coalt plasters ave those which

sceond coat. These are also divided aceording to the materizl which is»
used in cach, inbo three classes, "neat" gypsun plasters (or cement
plasters), wood plasters, and “ready sended® plaatars-e?

Heat plasters consist of caleined gypsum, a fiher such as hair, @
retovder, and other naterials that will odd plasticity to the plaster.
This type is mixed with two or three parts by weight of sand vhen ready
for use, Neat pl.astef will set in eipght to thirtr-two howrs. It has

a tensile strength of 150 pounds per sguars inch, sufficient for wost
eongtruetion purposes.

Hood fiber plasters consist of caleined gypsum, wood fiber, a
retorder; and other material to improve plastiecity. They gy be used
with or without an egual amount of sand, and are intended for use where
sand is expensive or scarce or vhere au unusual toughness, light weipht
and sose {loxibility of the finished well or ceiling are desired.

This tyve of plaster conteins almost one per cent by weight of wood
fibers nade from a nonstaining woode The mixture will set in about

one and one half to olpht hours and has a tensile strength of 125 pounds
pey sauare inch. |

Beody-sanded plaster is neat plaster to vhich the sand is added
at the #ill or nmixing plamt rather than on the job, and is intended
for use in localitles vhere substitute sand is expenslve or searce.

It has © tensile strength of 75 younds per square inch and will set

in one ol ong half e seven hourss

P, L. Moyer, "Gypsum apd Anbydrite,” pp. 17-18.
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The second basie typo of wall nloster, scvording to its utiligsotion,
ig prevoved grosw finishing plaster. Plasters of this rind ape iade of

-

reloined pypown and are especially srepared for sprlicatien s the final

*

e
Yy

rlaster coot. A plostle noterdial, sueh os cloy or 7‘*:@3.‘5‘:.-‘, ney be added
to lrprove ite working qunlitios. Thene plashors neyr or moy not have
retarders ofded, :.»3& ney regiire the eddition of water only to be ready
for apvlicetios. Yhen the plaster hos ne retarder alded, it wunally
sete in 20 to 40 mirbes, but with the sddition of a redarder setting
tine vericg fron 40 nimtes do nore than gix howrs.

This type of well ploster moy be subdivided into trovel-finish,
which cortolng no send: sandeflont finish, vhich, contains clean uhite
sandy and geuging plastors, which conboin tuwo parks by weight of dry,
hydpoted lime and which sre corenily used as findghing rlaghers for
kiteheng. Although the ealeined gypsum thot is used in finishing
plasters 1s elther white or gray, spoclally colored gypem finishing
rlastors sre ovelloble in as nany as thirvteen stonderd shades. These
are wronarsd by adding color pigrent to normal plasters.

In additien to tho fvo heslic fypes of vwall plasters, bosco-cost and
finishing plosters, there are many specisl kinds of well plasters thot
are intended to do & specific job. Most importent of these are nolding
nlesters. These are node from sveclally sclected and vpropared coleined
ypsun and are greound nuch finer than other plasters, so thetd the wmolds
or costs will be wepually denss, hard, and durshle, sad will rrosent
& snooth-finisghed mwfoce, froc from pin holes and cuvitiss. lolding
plosters are widely used oo cormices, moldings and other ornamendation.
Thoy will set in 20 to 40 minutes and have o tenolle gtrongth of 200
pourds per sguare inche

Insmlating plasters ore another kind of wall vlaster. These are



specidily provarcd sixiures of coleinod gypeun with other natericls or

chomicolg that are added for their fire~resistant or sonconductive
muslities. Filler leads to light weight in the Dinidked product
Caleined gypsin wixed with achestos fibers is used ss an insuloting
cover on pipes and boilers.

Thy anothor rrocess eordaln chovdeals ave nmixed wilh caleined
cyosu 4o noke an lnouloting plaster. When wabor is added these chanie
caln reach ond give off o gos thol owoands the moss to soveral $imes

i%s originad bulks As the set of the plastor is timed to take ploce

nzar e poriod of the greadsst ozpungion, the resiiing nass is

sorous, 1ight wedght, and full of sealed cavitios thet ael as insulators.
4 dry inmidatlon product rocerntly developed and sold under soveral

trade nomes is nade By passing screp wallboprd or lath through & hamer

.

nill. The vwoduct s 1ight and fluffy, and is ploced ag filler In the
spaces to bo .11:@@.3:1;@&.53
Another important kind of wall plaster is used in theatras,
chiarchos, awditerivue, restowants, hotols, and other bulldings whare
good seouctic cualitles zsre desired. These plastars oo exlled
acoustienl plosters snd are cungposed of nixtwes of coleined gypown
yith either cheomicels, or porons matericls, or both. The chemicals
reast with the water altor ndxing, ond form minvbe infercornected
cavities or cells, wany of which Wreal throng: to the surface belore
the ploster ssta. ‘I@ sound waves are chsorbed in these sunall, winding
passage ugyt. Mndees or volospie ash, 1s wed ag o porous, sound-
abhgorbont matorial in acoustical plasters. It also acts as a trap fov
souné waves. Plasters for acoustical puwrposes are gubstituled for, and

opplied in, tho soue nawer as the ususl plaster cost.

S1bid., pe 19.
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Keene's Coment ip another populsr wall plaskors It is propaved
fron crude gypsum, which bas been selected for color and purlty, and is
ealeined at a very high tempereture (1,000° F.) wtil al) the chevdeslly
conbined water is driven off and the veiericl becomes anhydrous.  This
ealeined product is finely ground, and an accelerator of sed, such asg
potash selts or alum, is sdded. The finished product has urdouwe properties
thet distingrlsh it froo the ordinary gypsun plasters T will heep indefi-
nitely, and can be retenpered (mode plactic sgmin) affer the initisl
zot hos dovelaped. It alsc pospesses a high compressive ond tensile
strongth (450 powds per square inch). It mey be eolored, and pabterns
introduced by the inclusion of dyed threads thet ore renoved before tha
plaster sels, lesving on intricate design vhieh mgy bhe hrcmght down to
o highly polished sorfoces Heepe's Coment is used for herd-finich wall
plasters, for nadng imtdction morble columns and panels, and for orng-
mental plaster work.

"StaffY is a gypswm plastor thol serves as the exterior walls of
tomporary exposttion or fair bulldings, It is conposed of caleined
gypsun mived with exeelslor, nanila, or other fiber. &dditions of
conent glyeerino, and dextrine to the staff yield compositions that it
it for nassive statuery or smallcr art objeets and decorstive panels.
Althouglh stoff lacks durability it is eosy fo apply snd is economical
for such teuporary snd ornamentsl purposcs.

Just the opposite of steff in vegerd %o its lasting qualities is
Getrich pypoun, sometines called Wyydravlie cement,” a specidl itype of
flooring plaster. Although not used to any great extent in the Uniled
States, 1t is usod extenslively in Goernawy in place of Portland cenenmt
for indoor work and for covering wilbs. It is propared Ly colelning

rock gypaun 30 o tonpersture of about 1,560° V., ot vhich point sene



of the gypswt is decotposed iunto line, uhieh remaing in the naterivl,

and sulfur dloride, vhich pagses off sg o pos. The guartity of liwme

o5

in the ©

et rovges frow four to ten por cewt. This gypow

sreduet has g very sloweset, ond with toaning will fom a denss, haxd,

2,

le ass het io ouite resistast to wea

eoter oy finds wide wsage oubside of the construction

ficld where it is wsed in everything from plate ploss plasters to dentsl

wlastors. In the plote gloss lndustyy, gynows wloster 1s vesd to hold

&

T R QE PRGN = Jhones) K] gt EIC R S Wy . S U,

e glass Flyaly in ploeo while 3t dis beling polishod. Oudy o vory
L= . r, AN

with foet gk do oractical.

thon the gilosg hag boen pollshed on one it is beoben Joose aad

veset on the teile, wsiny nevw plagter. When thils Lws seb, the othe

side of the glans is then polished. As o destol tleoster only a very

fine=prained nlostor of Porls is vsed., Usueldly

asecelorotor, such as comonsalt, is odded,

-

. 2o o T YN SO 4 oo & oy pnerid s oy et s eyt
denticts and Jdenbol lohoratories in taking inpressions fov folse tooth.

Goots of stebves ond other art ohjocts, oud of reliel paps and

3 4

for verivus sorts of selemtific prooses,

nodle fron gymoum

cogbing olostor. A nodel of the dowlred object is nade of clay

)

£

e other plootie materiale

sst it is romoved from the objoet ard ip vashed uth unter to freo it

of oy articles. The surfoece in ﬁ-hen conted with sowo non-vhasorbant

2 -\

notorial, sueh oo shellae, ond the plaster is voured over the negeblve

=y a “

2 wroperty of gtueco plsoter io

olject. The w

Just before faldng its final gek, L11ling as it dogs every nminuto cprach

»

ol evrevice; honesy it oroduces on exeet Lileness of the origingl. The

outor of the coob

conting of shellac over the negative prevents the -
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fron sticking to diw plaster of the negelive. Any nunber of casts may

T PR, YO PRSI AL . 4 RS X T L . . e
e nade by thdg nethold from the one negative.

fe in ong or e niceos.

O R | WY ¥
zeog vhay are {ooton

sovbory vlastors ore espoclully mudded for dbis purpose heoruse

JL 70 SR e NI 1 T ~ . . 2
tires and oro tlus oecoromiesi. TFor this

e bpeon wldely uzed

"

2. e, ol the Franthoma Poltery To and ob the Towme

constmed in Increasing ooartities

mlagtors which are used In eaoting non-Lorrous

asbor produces nmolds of precise scouracy which arve

stoble and vivtually wmaffested by chonpe !

Turing the Second World Yo, metel casting
ngad In the tocl and dye indusitry to rroduce nolds for costing vital

ol

carts for aiveraft and for wespons. AL the vrestnt time thin

gtrencth gypsun 2loshor g poining wide acceplance in the slveralt,
aabonctive, and fow fields.

»

Mncther wvartine as well oo pencotine use of colel

protueing orthosedie nlasters. This type of plaster 1o used when 2

rigié bandege is sosded for broben bones, First the hrokon bone is

2

ed with ¢ roll

covered in sterilised wool oy flanmnel, and this

the bondoge end

o

ne which ¢ be easily

o
=
e
o]
p
o
&

alloued to cet, producing a strong bond bu {

and sofely ronoved vhon necestary.



groewn vroducts used in Oldahome and

.

the sowtluests Those comonts ore used in consirueting the “eellax®™ ar

1 for the surface casing and anchoring ary olditional casing

wed in the wells In arnchoring the casing the degirved anowdt of corvert

¢ bobton of the casing and o the outeside of 3% aud

-

alloved to sete haring oll vell driliing opovations vhen forelin ustors

1

arter tho welly it sonetines bocones necessary to seod off those waters

&

Wy eacntotlion. It 4s alse uaed in g

o lower end of the pine
so ap to explolt o bigher bevizon of oil beoring strata

mmiber of miscellanoous usoes

i
B
e
i}
""1

which, though mundl in asebudl tonnape conswed, are nevertheless fipor-

tart to the dndividngl industry Lovelved. One of the most Purknown®

& K] h

useg of gypeun is in blecthoord challk, Host of the chalk used in schools

noh true chalk st 211, but is soft gymow ploaster nolded inte

h.! =

The firo-reglstant qualities of

ber of different uvays, Some safes and filing eabinots contedr

- o vatuoble vepors ave further wrotceted spainst less by using

(%

Corpguy Bogrd

- &

o the nany wges of gynsum in the construction field

In oddition

e o ovall slaster, the mdnerel is even noroe widely used in the form of

sewn bosrd. Grosum board nay he divided into throe gencyval tynes,
lodh or slostorboord, wellboard, end shewthing hoord. Although thoy

esigned for diiferent uee, o1l comsist esuentislly of @ layer of

ot wlactor, encleosed betuwocn sheots of sliphtly sbsovbant, fiberouvs

The misster is composed of cileined gyoswi, to which soudust,

gork, storch, rosinegony fosm, or other filling naterial has beon added.



71

Gypsuwa loth is wsually manufochwred in 3/8 inech thicinesses and is
intended for nse a8 o strong, i‘ir‘ﬁz?ﬁ‘@o £ ol i base in vlace of wood
opr eetal lath. It provides o wilform suriace with an excoptionally
swrong bond for sueceeding plagior coats and requires less plester than

other types of lath. In teats conduvcted ly the Unilted States Dwresn of

Standords, the odhesion of gypemn olastor to gypews lath was found to
e threo tines as grost as to wood loth, and A0 per cont groester than

>

expanded wmetal loth.” Other adventsges of ils use sre that it is
easily endé quielldy erected and neither varns nor buckles after the

ication of wet plasher.

A perforeted leth is monufactired by drilling o mmber of holss

Foe s

(/2 $o 1 inch in dismeter) in stond

holes provide a wechanicel key for plastor coatg. This is o
nlagtor nushrooming through the regularly spuced holes in the lath and
forming kays which lock it to the lath, bolding *t;%a plaster coot fivaly
in vlece., fn Improved mothod of nerforating loth is to stomp the holes
by machine while the lath ig elther wet o dry.

Gypsun wall hoard, souetimes called sheetrock (replstoved trale

ary) , 1o designed for use on

sexd the Uinited Stalos Gyoswn Com
interdior walls, cellings, or nartitions without the addition of plester.
Hallboard is uwenally mammfactured in 3/8 inch thickncsses, and has a

snooth surface on which wallpaser or naint can casily be applied.

Some wallboords are finished to sinmulabe a ecerassie tile wall = fo
resonble wood poneling. Wallbomrds are also aveilaidle finished with o

autural-voed venser for panoling, with alvaimun foil backing to inerease

Y panesion of Gypows Plagber to Varicus Backings," Gyoamist,
United Statos Gypeun Conpany (Chicago, Deecomber, 1925}, p. 7.
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sEVOrinE, tho oulor surface ond end of whiech sve molshore-

a4 f

proofot. It Lo venedly mnanufectured in 1/2 iach thichnosves and is

veged for cheathing on frame siruetures under shingles, siuveco, or brick

Gypem Tilen and Dlocks

ile exd tlocks aye wade in varlous gizos and designs for

flocring, roofing, fwrring, non-losd-bearing parditions, eand firevroof

eovering of columns, beasd, and shafbs, They are Light in weight
1{3)

(40 por cent Lighter than hollew clgy tile and may be cub with a

hand saw. In sdditlon they sve fircproof, veruminproof, soundproofl

and dlsplay good insmlating gueliltics. Gypsum tiles and blocks mnay be

g

o

either solid or hollou (cored).

Roofing end flooring tiles are aveilable in eithor long or shord
apong. They are usually reinforced with wetal fabrie or vods oy both,
and meay be loid in place on T-shaped subpurding or on the maln pwrlins.
Gyosum plank two or three inches thick, reinforced with wire mesh and
getal tongue axd groove edges, was doveloped by United States Gypounm
Compary in 1937 and has since proved to be sotisfactory in roof and
floor congtruction. Gypswm reoof tile is firecroof, snd can be evected

at o loy cost ond reoulres less supporting steel than eonerete roof

:mL €. Snider, "The Gypoun and Salt of Clillehone," Oklschoma Geoglepieal
Survey Bullotin II (mx”r«vm, July, 1913}, ». 9L,
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dockss For this reason roof tile has beecn used with increasing success

on levpe surfoce sveas of factoriss and govermment ndildings, including

agval gun shoog, ommition varchouses, nd
Pextition ¢ilep ave obisinable either sellid or hellow ond in several

thicknesses varyling from fvo to eight inches. The ususl uldbhs and

gt 30 inchos rospeetively. Pardition dile is not

'\)

iengths are 12
rolnforced and is used only iIn acm-lom»hecwiﬂg, walls. Beecause ol

tholr Light welght and lavpe wedforn slze, It ds eanily

Tlaid in gypour mortay bto readily wicld an oven surfaco.
tion todgy is seen in its wpe for portitions, corvidors, md
elevators ond shairwey enclosures, column and bean covoring and venli-
lating and kesting ducts

Gyoogun foring tiles have sbout the same characteristics and diven=-

slons as nartition tile. They nay be either hollow or solid and aro

asbout two 4nches thick, They are fastoned to the well by nailing ond

) ST,

ore used for sowdovoofing, frewrooiing, dinsmulators from heel or cold

]

and dupp wroofing. Thoy furnish substantlal suimort for ceiling, wall,

Gypeun stulding consists of tuwo selected nailing strips inbeded
wlanter presaraticn. It can be nailed Into anl con be sawoed ss

ansily oz wood stuading. PFertitions of this studding with gypeum wall-

2%,

board or with gypsun loth and plaster are entirely fireproof.

The uses of gypswa thot have been described here arce but a fovw of

the nawy vossibilities of this versstile minoral. Today, gypsun serves

N T e

llR. e Stone, “"Gypswi Deposits of the i]’mied States,™ U. 3.

Geolorical Survey Bulletin 697 (Washingbon, D. Ce, 1920}, 7. 4!;,.




(5

; Cj ] » £y oy ] 1 L
man in more than 900 vays. ’L‘ Athough prinerily used as o bullding

ife

materiel, we have seon bhow it mey slse be used in fooadstulis, drugs

blackboesrd choll snd & mumber of othor « Gypswa will
continue to bo wsed se o bullding nmaterial snd with the adveances in
chonisiry, we con look for even uider, wore diversifiod uses of the

rineral and its products.

ses of fmbrdrite

inbydrite, because of lts vroperties, does not leynd itsslf to the
great variety of uses for vhich gypsum is odapbeds. Therefore, in this

*

country it is regerded as an wndesirvable constituent of o gyrpsum devosit

if present in gyrreciable miombs. By eontrast, in some forsign countries,

congiderchle quantitios ave used for chemical rrocessges and as building
aaterial. In the United States dempits this come anbydrite is used {or
ond plogter and ag o conent retarder.

he a fortiligor, anlydrite io fovered by some over gynsw. It is

\..1.

mure, ousler Yo auply, ad has the » Rertiliging quelities as doos
gopaun.  Decause 1t is regerded as an impuweldy ia the gyoeus industey,
it is rmore econorical o use.

Inlordrite dlso serves oo o ceveord retowder. In vrolarding the sed
of Portland coment, adbydrite hos logs strength and is less effective
than pure gypsum. 4Aboub four times os much pure anlydrite as mure
gypaum of equal firnsness is roquired to producc tho swio rotardation. 13
However, gynsum-onbydrite mixbtuwres, with on anhydrite content varying

from 30 to 50 wer cent, have been used sclisfactorily ss a retarder,

2 5
Yongynem ot Vee," Business Hoek (July £, 1944), p. 76.

3p, 1. Hoyer, "Gypeus and Anhydrite,” p. 19.



Since anhydrite combaing no water of erystailization, esleinctieon
kes Little or no offcet on 1. [However, expeorimonts shou achydrite cmn

talie on vater of erystallization and then can be ehanged into gypsun

14

3

in a relatively short time Wy fine grinding ond mixing with water.
Aftor being Ipdroted dn this naoner, the materisl moy be caleined to
form budlding plaster.

The kigh sulfur {rioxide comtomt and the cbsence of water in

anhydrite makeg 1% o nore suitable rav metericd then gypows in such

£

chenlesl and hiph~temmerstuwre vrocesses as lun the nanufactuve of gule
fides, sulfskos, and limes. This fact ngy orove to be an important
soset of the mineral, should the day cone whon our nabtuwrsl sulivr
donogite hecone exhousted and we mre forced to twan to gypstw or an-
hydrite as o substitute.

Arbvdrite hes also been used as a road base amtorial in place of

chat. The United Stobtes Grpsum Compony's nlent at Souvthard, Olldhona,

spinented with anhydrite on compory roods and reported & suving

HED e
has ex

of #10,000 por mile over the cost of using chet shipped in from southern
Oklahoma. The important value of auhwdrite as o rock base lies in
locel rood construction. It cavnobl compete with chet in econony or

n oreas where both gre foud in abundsnoe A5
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Yiirie Tarnmorth » "The lydration of Anlydrite," Industrial and
Eupincering Chemistey, Vol. 17, Ho. 9, (1925), =. 907.

8 -

1550hn Dexter, "Blaine Finds Road Moterials ab Houe," Daily
OkLahoman (OKlohoma City, ey 23, 1954), ©. 4.



CLLAPTER VII

MARERLING OF GYPSGM AID GYFSU{ PRODUCTS

Douastic preduction of raw gypsum in 1951 totaled 2,006,000 ghord
tons o2 comparsd with total imports from sbroad of 3,448,000 short
tcmssl Both figress ropresent an all time high for domestic production
as uell as for irmorts. The leveling off of construction which has
hesn contimmally predicted sinece 1947 apporently is still oudies a
cistance in the fubtwe. Federal action in oncowragement of home
ounership as yell as an wgrecedented exponslon in industriel building
are the chief fechors whieh heve coniribulted to our record consumvbion
of gypowi,

Shorteges in gypsun products Lamediately affer World War II have,

Jor the most part, disappesred beecause of rapid oxpongion in production

facilities throughout the gypoun industries. Howover, it was not untdil

»

the 10l in building activities occurred in the winbors of 1948-1040
that distributers werce otile to accumulote nornal stecks of gypsum boord
and lathe As lste as 1950, anow housing starts had to boe delgyed in som:

netronolitan areag beecause of narked ghortagen,

Congumption of all najor gynsun products bos Increased in recent

wours. In terms of percentages the mogd ropid incrouse has been in

gyvaws board. In 1928, o big hudlding yeor, building »lasters renresented

Lotatictical Abgtract of the United Stateg -~ 1953, nited States

Diepartment of Camoree (Washington, D. C., 1953), n. 757.

)

fz b



77

43 per cent of the %otal sales of all gyosum preduets, while in 1951
thoy represented enly 19 per cont ,2 Gypamu bosrd {exciuding lath) on
the other hand, increased from 27 por cent of the toltal sales value of
211 gypsun vroduets sold in 1928, to 46 per cent im 1951, Moy factors
have accounted for thisg ghift. In 1920 gynsuw bosrd wbilization was
56111 in 1%s ipfancy and the depression years that followed falled to
bring obout awy wmarked incresse in its conswmplion.

Following the Second YWorld How, however, in 1940 wallbeoard began
to gain on gypsum bullding closbors beceuse of suversal reacons. Probably
the wmogt important was the degive for cheap, vapid construction neborials.

Eose of working with it wos alse a factor. The armed services uore

rapidly being demobilized and the croation of now faniliec added to the
slroady critical shortage of housing uhleh had developod during the
confliet wxler the reguoisite curteilnent of civilian eonstruetion. This
proapted the desire for rapid and chesp housing facilities. A second

pi]

inportant fact was the system of price control in effect at that tine.

]

Under this syoben It wop possible to make a higher margin ef profit

in the smanwfactire of wallboard than in tho sroduetion of olag te:c'.3

P
=
b
o
o
X
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pasging of the sovere housing shortsge of the cwrly post-
wer yeoxrs, hone huyers begaw ones sgalin belng more eriticsd of the
naterials vhdeh they purchased for thelr homes. Goune was the wrgeney

of former yesrs. !Houe buysrs begon once more 'bf) spproclate the aualities

of well plaster and other neteriagls in comparison with wallboord.

Zoiiver Be Horth and Han €, Jensen, “Gypeusm,! *mel's Yoaxbook,
1951, Burcan of dines (Washingtom, D. C., lEJ,;A) s Te 5

BChﬂ;z 1og L. Harness and “. G. Dowmey, "Gyrow:,” Minerals Yearbook,
((("Lll"{ C)'E!,, Ei C., 19453)’ g;‘o 5963
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Thersfore, pormanencs and more pleesing o

carancs of woll plaster

forced the two into & deadlock on tonnage conmumed in 1941. In thot
yeor, bullding plagteor consumed 2,838,000 short tons, while wall beard
and lanlneted bomrd used 2,842,000 sheyt tons. However, in terms of

total value, thoy vere not qulte so cloge to cach other. Bullding

vlaster sceounted for o total value of only 943,531,000 while the sale
£ weliboord roprosented o total value of §105 ,125?,@(30@4 So while the
tornage consumed was about the sane for both, the value added to the
finished product was considerably bigher for gypewn wallboad.
This graat diffcrouce between the valve added by Wdl: gypsum

products (Portland coment retarder, zyricultural gypswn, cle.) compared

4

with the velue added through coeleining, and other methods of changing
the characterisiic of the raw gynown, mey be furthor 111 Lustratod by the
following example. In 1951, raw gysewa for Portland-cenent retardor,
bose-coat plasterz, ond gypsun lath all consvmed close to 2,000,000
short tons cach s yat the gypsum that was concumed for cement retarder
purposes wag voalued ab only 96,292,000, the bese coet plasters had a

ES

nemered o botedl value

[N

total volue of 030,166,000, and the gypoum loth

4 .

of 04,552,000, From this example it is olwious thet ay figwes giving

.

solely the tomnege conswmed in producing differont gypsm srofucts is

sractically worthless in any evaluation. Only with secoupanying deta

showing the value added by eooch nroduct has significonce.

4G, §. Vorth and 1. G. Jensen, “Gypsuwn," p. 7.
’ af A >
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The average valude of raw gypsum mined in 1951 was $R.77 per short
ton, compared with $2.78 in 1950 and $2.77 in 1949.5 dmong the calcined
uses, the unit value of Portland cement retarder increased from $3.23
to $3.48 per ton, while that of agricultural gypsum declined from $4.28
to $3.99. The average values of industrial plasters (plate glass,
pottery, orthopedic and dental plasters) showed gains of approximately
$2.00 per ton each. The value of 2l1 building plasters (base~coat,
sanded, gauging, molding, finishing and Keene's cement) inecreased
approxingtely $2.18 each with the exception 6f miscellancous plasters
which declined slightly. The average value of all prefabricated gypsunm
products (lath, wallboard, sheathing and partition tile) increased

approximately $2.53 per thousand square feet.

Foreign Bxports

The exports of gypsum and gypsum products from American producers
to foreign markets has never been of major significance to the industry.
In 1951 we exporied products valued at $1,584,000, while in the same
year the United States imported 3,448,000 tons of raw gypsum valued ab
$3,547,000. Never in the history of the American gypsum industry has
the total value of our exports surpassed the $2,000,000 markaé

Probably & number of facltors have contributed to this lack of
American export, The great distances which gypsum products from the

United States would have to be shipped to reach profitable foreign

°Ibid., p. 8.

6“Bui1ding a Better Tomorrow," United States Gypsum Company
(Chicago, 1952}, p. 29.
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nerkot srens vrobobly has been the chief fuctor, Azide from the added
Lreight that must be included in the cost of seiling the American

mroduct, highor cost of laber in this country must also be odded. Both

of these faclors as well as others, have erestied a pegetive atiitule
githin the ivndustery in rogord to for 1 trede possibilities.

Foreien Imsorts

Degpite the sbundance of gyosum in the tUnited Stutes, owr gyrooum
compandies otill find it profitcoble, in some instsnces, to iluwgort raw
gypsug from fovelgn soureces. In 1951, the United States imported

3,445,000 L;hert tons of rav gyosum, 90 por cewt of which cane from

,., "

Canwda. Most of the & Jjan imports como {ron the Unilted States
Gypowa Comgpanyls holdings in lHova Scotia and sre shipped by company—
ouned ocean~golng cralt do their wills at Few York, How York, Bosten,

]

lassacimsoths, » Philadelphis, Pemngylvania, Herfolk, Virginia, and

Jaclhe

mvidlo, Flerido,

Tho lavpge insort of grosua {rom Mexico 1n ¢hlefly from the wich

s on San Horcos Island offf lower California. From this decosit

gun Company (a &

ivision of the lHowry J. Raisar Company)
ships to its plonts al Long Beach ond Redwood City, California. It is
wlanned thot eventually ghipg will come ag far north as Seattle when

7

the wow plent is constructed there.

Qklahona
Gypoum and gypsun products processed in bL,“%ﬁJ wng plents are
narketed in newly overy state of the Gmon and a lorge mmbor of foreign

e-

countries. The gypsun indveiry here is less dependent on its home

&

76, S, Worth end ¥. C, Jensen, "Gypsuml," po. 5-0.



market grea than ave gypsun producers in some other states because of
several factors. The wost importent condilbion is that the two largest
aypem rreducing operations in the stote are owned by strong, nouweriul
outalde compoandes which are the United States Gyoumm Corpaxny, Southsyd,
and tho Univorsal Atlas Cement Compary, o suhsldlery of United States
Steel Covporation. This enables then to ship their rroducts into other
trade ogelels and o sustain the loss incurred by overland transportation
in order to sell their products.
Undiversal Atlas Cement Companyy, for instanes, ships raw gypamm

for use &8 o retarder in the manufacture of Portland cenent to covpormy-
awned plants In the follmuring cilies: UYaco, Texas: Leods, Alabomag
Harmibal, Hisgowr’; Indepcndence, Kensesj; Buffington, Indiana, Torth
Hampton, Pemnagylvoniag and Duluth, Minnesota. In addition rav gyosim

wed to the following independent cement wroducers for vse as a

Yonsrch (;a;nex*b Coupeny , Humholdt, Konsas; Lehigh Portland
Conent Coupany, Iola, Kansasy Asho Gravel, Lime, mnd Peortlond Cement
onpany , Chamte, Kansas; Consolidated Cewment Corporation, Fredonis,

Kangas; Missowrl Portland Cenment Conpany, Prospect Hill, Missowi:

Mlpke }9::.:»3#;1@11 Canent Conpary, Lenay, Missourl; aud the Ideal Cevent
Company , Ada, Oklahona.® It is ohvious thot the row gypsun that is
sarketed in distant arcas, such as Pennsylvenia, Alsboma, Mimesota,
and Indiana, would not be congidercd economienlly feasible if 1t were
not for the fact that these cowent plants and the Watonga operation ave

all ovmed by the same company. UWhen forced to conpete on the open

merket in selling thelr rroduct to independent cement companies, the

8P.. e Gorly, Suwerintendent, Trdversal Atlas Cenment Company,
Hatonga, Oklahoma, Personal Interview (July 13, 1954).
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- effect of compeltition from other gypswn producers is more apparent, and
their nariet area is reduced to coment corpanles operating in Cklsho
Kenpas, and Miscouri.

On the other hand, an independent gypsum producer, such as the

e Be Uollon and Sons oporation ab Ckeene, COklshona, is very limited

s

in the market area in which thelr oroduct can be profitsbly s

Unlike the Universal Atlas Cenent Company's pyoowm operation, this

7 &

indeperndent cos

oF

sany has no affilisted plevks in distant otates and so

-y
|

it nust rely on saleos made within its home narket arca. Consequently

w

the entlire ouvtvut of S. A. Helton and Sorns operation ig markoted in
Gklshons where it is sold to the Deusy Cement Covparny al Dewey,
Okdehona, for use os o reberder in the production of Portland corent.

& seecond factor thet has made the gypsw industry in Oklehoma less

-

wont on its home market ares hos been the high purity and cuelity

of the statel's gypsun dencsiis. This hos nade 1t posoible for a
produecer, such as the United States Gypsun Company's plant ot Southard,
Cklahong, do nonefacture o large varioty of finighed groduets which
corvot be easily duplicated in other gyvsum greducing areas of the

Teited States. In the production of Keene's rnroducts Oklahome gyneun,

nowide dovand ot hope and

!J-

beeouse of ite vhitonees and purity, is
sbhroad, Some products nanufectired at Southard are exported te the far
corners of the world as well as to distont oolnbs of the continental
United Statess While visiting the Sovihard plant the writer checked

w

ralilroad cors loaded with gypsum products destined for Brooklyn, Hew
York; Lag Vogas, Vevada; ond other distant zoints in the United States.
Fowever, it is well to vomerber thot it is n?y‘ the speeial

rroducts (s.g. Hydromite nade hy United Stotes Gyosum Company) or

products for affiliated plants querrying rovw gypsun (Universal Atlas
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Ceomont Company) that can withstand the cost of trousportation to distant

merkets. Bully items or rew gypsum products that have no specific

advantages over similer productd processed elssubere ore still depondent
wron the home market avea except nossibly during periods of uwnusoual

demand, such as in wartine.



CHAPTER VIII
PAST, PRESENT, AMD PUTURE SIGUMIFICANCE OF THE

GYPSHM IMDUSTRY 1IN ORLAHGHA

The gypsua industyry in Cklebome had itvs inceptlion b Okarche, and
Iy 1899 theve vere four xdlls in operation. The great anownt of
Building in Oklshoma following its admission as o stzle in 1907 furnished
g good loval market for plaster. Several mille were bullt to swoly
this denand, By 1910, = totel of tuelve mills had boen erected in the

stote. Bub in the ysars that followed, the industry begen to shou

signe of doesy; wind in 1934 oaly two plaster mills were otill in olerae

tion. Hven the more pronocunced oplimists in the industry were willing
to admit that the "hoon wag over.

Many reasons heve been given to account for the deeline of the
gyoews Industry in Okdlohouna gt the time. The three ressous most ofton
eited ares (1) the distance of the gypswum mills from fuel, {2) the
distance from a lerpge market, and (3) the declineg of the market within
the stote after the inltiad bullding was aceomplighed.

The gypoum zrea of vestern Uklshons was a conslderable distance
fron any source of fuel at that time. OCoal had to be imported gll the

way from the Medlester field in the southern part of the state, or from

(o3

i

nines in Colorade or Arkansas. Cost of coal was wuckh higher then than
in mauy other reglons at the same distance from wwoduvetive coal ficlds.
This was boeause the geologlc conditions undor which the Cklchoma coal

was found nade nining more expensive in the eastern and cermbral parts

=

B4
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cf the sta‘he.l Hining nothods in use during thds time were algc extremely
wasteful, which further epersted to make the cost of coal wduly high.
Added to these difficuliies was the poor transgportation facilities with
which to readily transport the coal to the gypsum mills.

Although the difficulty of obbtaining an economical fuel for the
milles was an imcortent facter, probebly it was not the prineirdl reason
for the decliys in the industry. I the wills hod been closse to a
loxge uwetronolitan arce, théy could have absorbed the high fuel prices
end still have produced their preducts at o profit. Bubt 1t was thig
lack of an availoble mavrket for thelr products thet led to the declins
of the gypswm indusiry. At the present time thers is ondly one plaster
nill operating in the stade, and this is at Southard. This nill success-
fully and profitsbly suerlies the gypsum needs of its surrounding arsa.
He con well imagine the cut-throat competition and the smell rargin of
profit thot nmust have existed in the gypsun indugtry in 1910. &t that
time twelve mllis were operating in the western part of the state, where
todey there is only one. In regard to merket area, the Scuthwest is
far more densely populated today then it was fortyv-four years ago. Bven
with the incereased population it ds vory doubtivdl vhother twelve mills

cowld operate suecessfully in the ghtate today.

Fresent

The grealt enthusiegn whiech accompanied the early days of the
rypeswn industry in the state has beeon reduced to wmors subdued corment
today. Men still tall with optimism sbout the potential proatmess of

the industry in the stateo, but thelir tones have quieted down some in

L,. ¢. Snider, "Fhe Gypsun and Sslt of Ollahoma," Oklehoma Geologi-
cal Survey Sulletin Ho. 11 (Morman, July, 19137, p. 79.

o




[
[N,

the lust filty years. JAny gyvosws corpany coming into the gtale in the

neay fubture will study the wmerket area first before waldng its decision

whether to locate in CGklohoma or olscwhere. The prosence of a virtuslly

o

fm

inezhaustible supply of gyreom with nany execellent quarry eites wil
oluays serve os o temptation for newcomers, but markets are roucte and
competiition is intense.

Just how nony gypswn plonts the state eondd successiully gustain
iz open to conjecturs. YHousver, the fact that ordy one gypsum will is
noyw operating in Oklshona would geen to indicate thet unless the narket
srea inereases in vopulation, or that for sosme other resson the con-
suption of gypsum products chould incresse because of new discoveries,
or luventions only the prosept owners can successfully stay in produc-
tion. Sagldl opersticuns, in whidch the gyesum ic nined and sold in the
unegleined fornm for laad plagter or Portland cement retarder will
continue to its suall scale. AL the precent time there are two such
entorprises in Uklchonay they ore the Universal #tlas Cement Conpany
at Watonga, and 8. 4. Welton and Sons ot Ckeene.

The preosent econcmic status of the o industry in QOklaliong is

o |
Uy
"ﬂ
;«J-

sotlsfectory and the future is bright. Early difficuliies of securing
coal have been overvcome by substituting nobural gas and potrolewn.
Transportotion facilities also have been greatly improved. The nost-
wer building boon in the nation, as well, has been reflected in the
Southuwest, An gll-time record for Cklahoma had been resched by gypsua
profduction in 1951 of 413,094 tons. This recerd tonnage, which had
been produced by three pluamts (320,922 tons came from the Southard
slant alone), vhich cospares very favorably to the 162,788 tons which
hal been produced by twelve plents in 1910,

The gypsun mills of today reflect the changes that have been toking
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place in the industry. In carlier years a gypsum oporstion consisted
of only a plaster mill for producing the finished product. Todsy a
vell-intepgrated opcretion such as the plont ab Southard, not only main-

todns o plaster will; o beard plont, o eens's Coment factery, but a

Hydrocal plant as well. The plester mill alone produces a grester
variety of plasters than the carlier nills lmew existed. Fobtery,
nolding, netal dys, dental, orthopedic, plate glass plasters, and wmany
cthers sre now produced at the one gypsun plant, the United States
Gyj&:;sm.n Company at 3couthard.
Its board plent ylelds o large smount of rrefebricuted gyvsum bosrd.
It was Just in its dnfancy as a produet in i@l(}. It was in the nmiddle
1890's when Augustine Sackett iunvembed a wall board which congisted of
three loyers of gypsun plaster ssndwiched bhetween four plies of wood
felt paparca It was heavy and awkwerd to handle; its oven edges were
easily domaged and prone to crumble. It had 1ittle nail-helding
powey.. Decause of tho roughly finiched surfaces, tHs first board
was alse wnatiractive, and its only sultable uss was as a plézs'ter base.
Few poople in the 1900ts could visualize Mr. Sackeht's Psanduyich®
as anything hut o froglle piece of paper and plagter that vas unsult-
eble for most bullding purposes. Buib with this esrly wall board as
an inspiration, the industry Linally developod wall board as we know
it todasy., Those pessimists uwhoe yre&ictcad a short life for gypsum
board, would be astonish csi today to find that in l%l gypeun boerd

(latk apd tile included) accounted for 75 per cent of all gypsum

?)
"”'U.llull‘\{) a Better Y 1101?014@” Imited Stoles Gypsunm Coupany
(Criecaso, 1952}, me 18.
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products produced, far surpossing gypsun building vlos sters.” Tow it 18

not uscomion to find the emphasie belng ploced on the ezzrﬁﬁuc'hi.cm of

yymaws board rother $han pypoum plaster as o hueilding neterial.
Hydrecel, o molding product {sometimes called by different nomes

i d ffevont comanies), is another nev eddition to the well-integroted

gypeu plent. This product was developed by the Undted Stater Gypeu

Company 's rosenrch chenistes in 19304 The development of thiz super-

shrongth groow cement opened the dooy to sales oproriunities which

(¥

wore distvinetly wpord from bullding. These conents are ravldly replacing

vlé=faghioned naterial for accurche moldlng axnd costings 4n fnerleats

light ond heavy industiries. It is especliclly degireble where vrocicion

cogts ave reguired, sueh ss in the avbomotive, alr craft, sndé fouwmdry

Diversificotion has rought many chonges sincs the gypoum lant
operations of 1910. Wo lenger is the gypsum nill a smell-scale activity
producing one ar two different items. The United btates Gypsun Company
plant at Southord alone mamufactures 125 differert sroducts ranging
from Xesnctls Cement to industrial plasters for wse as fillers in food-
gtuffs, drugs, and papor. Custon orders are f1lled and research brings
ney 1ltems into production.

This cu.vorsﬂ;.cﬂtz,on hes also been corvied on throughout the larger
comzanies of the industry. The United States CGyopsun Cowmpany, being the
largest yroducer of gypsun products in the United States and the onerator

of the largest nlant in Oklahowa, rwovidos o good exanple. This company

Do . ) 3 9 ' s
Joliver S. North and Wan C. Jonson, ixy"p.,i. ? tinerals Yearboolk,
1651, Duvoan of Minee (Hashingbon, D. C., 1954), 2v 5.

‘!“‘Builﬂmg e otter Tomorrow,” De Sk
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has owpanded its focilitles tlrough the years until at the present d$ime

it is setively opersting plants to wWeetuwre:  gypown groducts

"

Llastor, wallbeord, bloeck, Vyiroesl, linme, npainl, asbestos shingies

{2

asyhelt roofing, felt puper, wmetal products, insvlation board, winersdl
wool, and acovstical tile. The company ouns tinberlands and its oum
Tleet of shins for ifcrelgn trade.

This expansion iwbdo cther Lficlds by the laorger companies has done
maeh to croste o condition of ccononie gbability and security. The
lavge gypeam compordes are no longer dependent on the building industry
alone for thedr existence and yrosnoerty. Hocession ln the construction
field will hurt the gypowm companles, bub will not couso ::z mass exodus

of labor f,‘rsn the industry as in earlier yesrs. The gyoswn inéwtxff

hes indeed reached a state of nabtwrlty. Gone are the fwibling days of

grouwth when the irdustry was groping in all directions not sure Just

vhat courge to take in exponcion. The gypsum industry in Oklshoma nad

its bizrth a 1ittle over a decade before the ferritory was procléimeé

o stabe. 8ince thaot tine the iwo have mwogressed together. Any industyial
or residentizl exvangion in the state wes paralleled by similar progress

in tke gypewn industry. It is obvious then, that eny future prowth in

the ghbute of Oldshona will mroduce a similey growth in the gypst
industiry.
Future

The futuwre of tho gypsum indusivy In CUklahoma promises to be own
brighter than the past or present. UWith the development of the vest
regourcer of the grest Southuest oventually will come Incrsased
industrislization and an influx of people frow other srcoas sesking new

onportunitios hove. Heu uses will expand the narket for gypsun products.



“he efforts that ave boing put forth by state sgencies mand loesl
Chomhers of Comerce to indues industry to nove to Oklabona, will continue
to obtain resulis. Duping the recent wor and the perded since considerable
oxpansion hes boen mode., Alveady mamy industries bove moved o Oklohoma.
Probably the mogh noleworthy, in regard to the gypowa industyy, has been
the construction of pever nills at Pryor, Cklahoma, by the Habionsd

Gresw Commony and the Certaineteod ’;nm;oraticm.ﬁ These mills will

produee a ‘tongl;, fiberod liner neper used to cover gypsun wellboord.
Both plants have o dally copaeity of over 100 tons of liner paper which

ig shipped oul to each conpany!s gypsum plombs in neighboring states.
This example of o gypsun related product would seen to show sore

indication on the purt of business to nove to Oklahoma. Peapor nills

are constructed by gypsum componiles in areas only wvhere theve is a

lorgo narket for thair wallboord, Gypsum wallboard is o jgzarimary naterdal

P

sed in bullding. Thus the consgtruction of f$hese poper mills ab Fryor,

both costing over 4,000,000, wvould scom to indicate their faith in
Oklahoma's future growthe. Helther of these two companles sre nowconers
to the pypown industry. Togetheor with the United States Gypounm Conpony
they ecmst;f_tiﬂe the "Big Three" of the gypsum inéﬁustry,é Should the
futare growth of Oklshonma wervent it, Cortein--toed and Hational Gypsw
{referred to affecticnsbely in the industry as “Wittle Gyp') to expand
their gypom oneration into Oklahoma, they would jein with the United
States Gyosum Coupany (referred to as "Big Gyp") to represent the three

groatoot nomes in the gypsun industry all in opsration within owr state.

whasd :ry Growth Marks 1052,% Resrfm:-caml (klobona, Vol. 3, Tloe 9,
Ed

leahui:la Pleswing and Resources Beard [Oklahoma Cily, Sopbeuber, 1952},

S4p11 Omiot on the Gypoum Front," Buginess Week, (#pril 8, 1929), ». 32.
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Other related businesses und consumor lndustries have besm to

the in the Soutluest. Okdshonma is eloge

o

E
TeaLLR

to the poogy in sorth

contrel Yansas) which snebles industries to ghip to ay waa of the
notion with eousl feeility. Then, too, the center of population of the

comnbry 1s noving toward 0klahone {1% is now lecstod in sastorn Illinois).

These fctore, ong

hawe soterielly chomped the sitvaiion thab

forced the industrislists of thirvty yerrs sgo who were looking for new

sltes for locatlion of thelr industriecs to scek mnerketing concentration,
Aside from the locationel advamiaces of Uklahonme, the avellability

2

tion focilitics will “lay o lerge vard

of fucl ond adeguate tres

in wringieg in indesiiy. Since the grest oil and gos developnent of

Ciiaborna, the state merossed vith plpe lino ecarrying

lowecost fuel {notiwal gas) to 2ll parts of the state, and railrcad
fecilities have boon expondcd.

Scne of the advantages of 10{5@1}11% an infustry in Okdahena have
been polnted oud because of their irportonce to the gyrsum indusivy.
Tu order to prosper, producors must have an adeguote market for their
cpodneto. The very notwre of gypsw~~its obundance in neture and its

padpht in hnlkiness-——huove pade It orobibilive to ship mest gpsumm or
%3 i e/ S

aur products long distances coverland. Howover, todeoy, the products

from Oklehone aro shipped %o every state and elroad. Hevertheless, the

<t

gum industry in Gklohoma wugt depend

e

e o the hone norlet area for o

ot of tholy drade, portliculurly for the cheaser products.

Hithin this market area, in citles such as Tulsa, Cklshoma City,
sroducers within the state wowld hove a natwrad advanitage. CGypoum
“lants povre digtent from Tulsso and Oklohoma City would have to poy added

freight costs. The revorse is true; of cowrse, when Cklaboma producers



are forced to ship thedr vroducts to cutvide arees and compoto with pro-

ducts from mills ¢lose to those markets. It is true, of course,- that
since the lorger componies are nabionsl or internotional in size thoy

com distritute special vroduets througbout thelr fotal ferritory.
In many cases It would be impractical to ship gymsws vroduets,

memufectured in Cklohosa to eastern narkots beeavge of the competition

st
o=

thet would be encounterod f{ran products produced by mills in Ym,tz

Virginiz, ond Pemoylvania. Morkets in the Middle Uest, ospecially in

the Chicago, S8t. Louls, and Henges City trade sross are accossille fo
supclies from Ohio, Michlgan, IG o, and Fansas rather *I:hzm frron
Olklzhona. To the south, Olii.eﬁzcrm«»: woduesd gypoun must compete with that

Cxs X

{rom Terase To the wost there are o large narkets wntdl the Pacific

Coast reglon is rveoched, and this area normally ig swplied by mills in
&5 3 of
Bteh, Hovada, and California. To the novthuest, the nills of Wroning

¢ Hentena apoly neot nost noeds, Gypowm in the fubwo will be confronted
with moyy of the ppoblens which heve faced the industyy in the past.
Fouever, noy fochors could emter the oleture in the future whieh could
produce diffovent resulis, probolily o result of now discoveries leading
Lo nev nses.

L natiwe, nan will eontinue to

i-o

Becouse gypoum is so abupdnt
creste neu uses for this relatively cheonn minoral. The possibility of
manufuctuednyy suwlfuric seld and highly technieal and specialized oroduets,
which can stand the expense of shipplig o other aress, will bring about
inereassed consvirstion.

Produets ave being manufectured at the mt tine at Soutlavd
which possess cortaln gualities of vhitenoss and murity thet gyosans

he {

in somg othor as do

£
L5
o

not zoossecs. In such cages they con successiully



compute cven overseas. Shimment of such products to distant places

~3

such as Jandi fvsbis, Yew Zenlpnd, and Alagka are rororied.

It is By the produetion of speeidd wroduets, plus the prosoect of

an inerecsed sopmdetion mmber within its narkel grea, thet the fubure

progress of the grosun Indostry in Oklahone depernds. Fortusabely, the

abundance and quellity of vew satorigls fesbor conmtinued produchkion o

gven mrowth of the industry.

Thoe story of the growth of the gypsum industsy hes been o poart of
the history of the prowlh of Aneriea. When ocorly mioneers began fo
push westvard from the original thirteen colonles, the gypsun industry

-

folloved sulte In sone cases, such as ils sarly develowment in
Dxlaboma, the gyosme 1ills were quickly erected in antlcingbion of the
grooier gebtleoment of the stute. Prob bly mw other industry nors closely
roflects the growth of fmerica than does the gypsum industry.

Aside from the role that gyoswn hes played in developing Anerics,
croedit nust also be given to the part that our cotmtry has plgyed in
the devolomment of gypswa. Although the eorly Hpyotians, Greeks, and
Bthioplans knew sboul the we of gypom in one form op wwothor, i
reralned for o highly industrialized country, like the United States,
to develop the nexy uses for which it is exploited and momfoctured
tedays and 1t required a cowmbry with @ high stardard of living and an
exsonding sovwlation to bost put these sroeduets to use.

The guelity of gyosw wbich engbles it to reocouibine with uwaber awd

to barden into its rock-like gtate again has beon the chidefl characteristic

7U. Tinle Roynolds, Porsoual Inderviey {Taly 13,  195LY.
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of Bhe vinoral which bos detornivad 1ts uno. rogun has heon develoned

e

*

to the colnt vhere 3t is widoly used in & mwboy of differ

wrh indugiries.

Iy georythlng fron chocolato candy, which ney causz teoth deceys to

sy provent 1%; te dentdd plastors fo forw the molds

& Sy ix,hlcl k)

which onchle one to sbart the oyele all over agoln, gypsun has continued

x

to sorve man in an ever-inceeasing rmmbor of voes.

The plents that sabs thege oroducts hisve also wrdergone & chango.

3

Gone gre tha large mwmbers of plaster wills whickh produced oy one o

two finished produets. Today the trond io tovwrd fowsr nlemts, bub with
grogier nechonisation and diversifleotion. The reguld is a far groclor
ronwe of finished vroduchs produced from sach individusl plant thon uvas
evopr thougbt vossible in ermlier tinmos.

e induetry in Oklahoma hae reflected tho chonges brought

IJ
about by the dewire for mechanizabicn and diversificetien in the industry.
Trom an oebitious boglendng which sav twelve mills in oporotion in the

stote by 1910, o the present, the industry though decrs e in the

;...'ﬁ

total member of those operation, hae contimed to Incrosse in stature
unbil Yeoday 1t i enjoylng an era of stability ond pressovilty wbuoun

in thy cavlier days of operations in the stabe.

Thdes nedernivabion

of plante axd producte reoched on all-bime high

in the period following Worldd tee IT. Any oxpension of vlant facllities

vas Iwnsossible duwing tho Wers When the iar was over the industry
renidly prepared itself for the blzpeet building Phoox® in the nstionts
HWsborye

Mthongh thexo uag o shortape of gypsun bullding matericle inmodi-

4.

- have once more begun to accumulste. thile

T

after the Hor,

<

congiroetion activities chow signs of Jeveling off, the tolal conpumiion

sotm proeduchs continuss 4o lnersose.

o

=0,
5
3
b



The gypowm iminstry proaises to have o bright fubure for some yeors
e come. Doezuse gypsun 1s so closely relutod to the construction fleld,
tie high lovel of residontial and indusirial buildiag will eontime to

inereago tha consmwaption of gypows products for severdl years. AL the

some Wine chemiste and engincers will be busy finding nev ases for

gypsta. Iis fireoroofing, ilmsulsting, ad vernia=procfing gualibies

» & 2 . >

are glgmificant du its whilization.

L5 3

vilahoin, because of its contral locstion, svomises to oloy an

pportant part in the fubure grouth of the gypswn industyy., Hiph
quallty of Cklohema gromm plus a regerve of over 125,000,000,000 tong
will further strengthen the nosition in this fleld. Tespite theae
afdvantoges, however, the fubure devolopment of the gypsum indasizy in
Oklaboma will depend on incrensed congumption and diseovery of new usco

for gypoum sroducts.
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