GEOLOGICAL SURVEY OF WYOMING
MINERAL REPORT # MR26-2

PRUFACE

llany books have been published on the mineral resources of Wyoming;
Descriptions of these varied deposits appear in over 200 publications of the
United States Geological Survey. ilaps and reports on these deposits by former
state geologists as well as by other scientists who either resided or visited
within the state from time to time during past 105 year period form the titles
of 500 additional publicztions. ZIanifestly, not all of the valuable data already
avallable on the geology of Wyoming is compressed within the space of present
volume,

The chief value of mearly all former reports consists in the wealth
of geological information containéd therein. In m@ny instances the work hus
been so thorough that sn entire voluse is devoted to the geology of a single
minerzal deposit. On a number of occasions availability of irformetion of this
character has vastly acceleraied tue economic dsvelopment of cur state.

Before starting prepasraiion of present volume, & review of cousiderable
portions of the voluminous literature already accuiulated ou the geology of
Tyonlng fell within the purview of prior employzment. To correlate and reduce
this wide range of information to convenient reference form was ons c¢f the
original aims of the present compilation.

Leny Gescriptious herstofore preparcd on the mineral deposits of
wyoning were written in a phraseclogy that only the professicnal geologist
could translate. On the other hand, enfire reports have been published by
speciglists that merely covered a local deposition of some simple mineral or
chemical szlt. For conversion of these lowly raw materials into valuable
finished products, industrial reactions sometimes require the conswaption of
several forms of mineral compounds a2nd potential energlzers that occur in huge
volumes at different sites within the Viyoming depository.

To connect much of this detached informztion was slso one of the
purposes of present commentary. To follow this scheme, the entire mineral
depoaitd;y of Wyoming is, herein, considered simply in the light of a vast
storehousa. In succeeding chapters not only do the names of the several ores,
non-ms tallic minerals, raw chemioals, fuels and other sources of basie power

appear therein, but also, in this first inventory the total stocks and stores
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of the leazding products are exprecsed in whatever welght, volume, heat or energy,
sizple ulticaete unit it was most convenient to use. L4s most of the Vyoning

stores conpure extremely fuvorably to those knovm to exist elrevhere, tre

renidng poelition of Wyouming in compzrison to those of other states was, likewise,
recorded from the carefully verified facts similarly eupplied by the United States
Geologleal Survey.

lioreover, the scope of the present systematic investigstion made It frequently
necessary to poinot out what recuctions are set-up when two or more of the mineral, chemical
end othsr latent agencles occurring in Yyoxing are brought tegether in a large
industrisl manner. Abler efforte conducted within these wider fields skould produce
a8 broader mentsl gresp in regard to the gereral significance of the Tyoming
¥ineral Empire.

Some profecszars of geolopy moy tekes exception to the abrupt and abbreviated
deZinntions thut have beocn ceimsd, bore and there, on the origin, identificatlion,
echaracter and oxtent on somo of the leading mineral deposits of Wyonlng. Alresdy,
geologlats have acoess $o0 kuow the ckaracter sad wmagnitude cf the colossal mineral
wealth sti1l reposing undisturbed within the Tyomndng depository. To arounse the
interest of thc c¢aemist, wetzllurgist, enginser, technologist, research worker,
industrialist, capitalist and ultlaste consuzer as well as the student zrxd the
reasonably Intclligent citizen of the sf{ate in tiose wonderful resources largely
-accounts for tho wanncr ia which thig treastisce 1s preseuteds Toviously, dbut fow
of the preceding irdividuzls ars desirous of resding tio izssrtion ol 2n cxtra
page of jargea peculiar to soxe specisl Tlold of forelgn sclence,

In no stats 1s the developnent and cxzpession of toe mineral industry
as izportant as in Wyowlng. TUnlike all other stntes, the major mineral developzents
are now cordncted on public lands that retura large royulty payments directly to
the state treasury. In the future most operations will be condusted on similar
lands, &nd larg2ly for this reason, diescussiens on the continuation and exzansion
" of tbls most tousual fora of reveuus extsr into some of tke ensulng CcLzpters,

%o clalne ars xadle in regard to the ebsclute ascuraey snd conploteness
of the statecents appeariﬁg herein. The wyoulng :ingral Zmpire ie of so profourd
magnitude that wany geologists have zlready aevoted the best part of their Illves

in uaravelling its potentislitiss. Advances in fuel teclnolegy, irndustrial

chemistry, mineral fertilizer ranufacture, ceranics, eleciro-metallurgy and
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other industries typical of Future \.youing are so complex and all engulfing

that scores of specialists could now be occupied in ascertaining the character and
number of products that could be fabrieated at lower cost directly within ths,
cormplete and eéns*mte, Mineral Storshouse that largely composes the Stzte

of Wyordng as a whole,

C. 5. Dietz

Cheyerme, Wyoming
December 31, 1928



In zost of the preceding chapters YWyorlng wes gensrally found to be
& glant and complete storebouse for the several types of geologle deposits
reviewed. The same corcluslons cun be filed vn tho wealth and variety of its
road materisls. Un completion of thwe new cement =ill at larasio, Vyosing will
be awmong those tvwo or three bighly select stutes tiet will produce a super-
abvundance of every kind of materlul ussd ix tue coustrustion of modera highwaya,
In addition to ordinary bisdiug and surfacing msterizls tie rermining products
inolude bricks, cements, rosd oilp &% woll us both patursl and rmavufastured
asppalts. In toe following remuris space will only permsit masntion of products

now belny exploited in 8 viporous canner.

SARD AND GRAVEL

Every Sown aud 6ity in the state is sither underlaln or elss situstad
near deposits of sand and grawel. These depssits ave of ample nagnitude to talke
cars of any possivle expansion thit may osonr in the structaral_or bulilding trades
on all futare vecasions,

Tne great consumer of these lowly matorials is the &,022-zile long
Federal Ald bBighway systex sturted 1n 1917. At tie .gsroaent tiwse avout 200,000
yards of sauis, gravels and crusbsd rocks and stsles are sumwlly uvsed for sur-
faolng and bicding .r:#torial on tals semi-comploted modern rosd system. uch of
this material is taien from pits end vuarries sltuated on or directly sdjacent
to new road caﬁstnmtlon.

Svery wile of tue 1922 niles of miiroad gonstrunted in the state is
ballasted with Vyondng zsterial. & totsl -r:.-ii@&;-;a elumost as long sitﬁaied outalds
of the state is zlso comstructsd of the sane materisl. For ballasting thelr
rozd bed os far ezot as Ceoba t'ué Unjon Caclfie armually excavales many tnousanis
of tons of disintegrated granite from their Jhermmp N1l1) borrow pits. For their
lines in Utah, gravel 18 dug fro: the Irvine pit locsted st Greean Ziver. During
tie post year 50,000,000 was oxpended In opening up & mew pit in that eity that
provides an additionsl shiprent of 700 toas daily.

In 1527 tho five ruilways opercting in “yooiry reported oczmercial
shipusnts of 6,060 ears of stonc, sanis, mvc;ls ond eluys amountiug to no loss

than 265,272 tons from pits and cuarries situated on thelr lines., Lo rogords



are availavle on csrs of ballesting catorial that the rallways transported
over tuely own linucs free of ecost. To maintzin their rosd beds both iam and
out of Uyosdng, thelr own non-reported businezs doubtlessly exceeded toe
rovenue shipments by several times. lMost of thelr long haul shipoents were
evidently destinsd to points cutside of the ststse.

Ls yet no flgures mre avnilable on toe rallroad shlposnts of 1928.
At ths bepginnize of the yesr tho rallways voluztarily reduccd the rates om
saud and gravel shipments. This move highly stirmlated the erport buslness
of the rapldly expundiag industry. Domsstis non~revenud shipuemts of railwsy
ballasting paterial wore also westly augmented by tha Union Poeifie In con-
structing tielr new 52 mile cut-oif from Sgbert to Crelghton. At the peak
of the construction pericd ag Ligh as 70 wen were euployed in thelr Cherman
Bill gravel pits et Suford. Due L0 the superlority of loecul deposits, Wyasmdng
can look for & ecutimued heslthy growth in an industry larcely financed by
federa) highvey furde as well &8 by sut-of-state eules and shipwents. At the
present time toe increesing payrolls derived :Irrm those sources contribute

thelir part in making Vyoodng @ prosporous stste.

A3PEALRS

It i3 not generally kmown thut Yyondog is &n important pro&uce:; of
ramfactured asphalt. A% tie present tize Incomplete siatistics indieate that
vyozing ronxs ninth among the ststes in the production of sspralt made wholly
fros tnelyr vwn sourccs of petroleus sapply. In the East, refinerles mamfacture
large cusntities of asphalt solely from olls trsusported from distant states
or else imported fros foreign chores. As soon 8 & laryer denand srisses for
asphzlts in the Docky kountain sarsa an opportunity will be provided to Govelop
some of the black oil poole of the state from whick produstion bhas 80 far beon
clossle

50 far but 86 milee of the stote bighway system bas been peved. In
tre future loug mileages of these roads will be puved wilh modera agphalt and
conorete mterial, all of vhich will be rmade in Vyoming, exclusively.

stooording to report subzdttod by the lidwest Refinlng Company, thelr

ghipcuts ond deliveries ¢f asptalt from thelr Uyosdng Refineries in 1827



approeimated o8 follows:

Degtipstion Zons

Rosky Ueuntaln territcry (Eyo., Colo., ¥ont., ¢t8. = = = = = = 5,600
228t of Rooky lountaln territory, except Zeb.) - - - = =~ = = = 15,600
Tobragks - = = = - = - = - e = m e - - - - e oo 2405
€amads « = == = = = = = = ~ == = ==~ = = ~=======« 0§25
Bota) = =w & = = = » = 24,850

Zre forogolng figures plainly discloce that before Uyoming cun ¢onsume
the g;r&ataf portion of her menufactured asphall preduction, the population of the
etste will bave to be multiplied at 1gust t&nfold.. Precisely simllar raztarxi
apply to practicslly all of her mineral products, lrrespective cf all contrary
propaganda current to buy or sell culy howe-made goods. A8 & matter of fact, due
almost exrclusively fo ocur glant oil induatry, i::';,fr.mir;g is already oue of tke big

export states of the union in mineral proiucts.

Tie extenelive depesits of asphaltic sundstones known to occur in ceatral
end southwestorn Yyomixg would provide first class surfacing materisl in thelr
raw form. Dus to the isolntion of those Jeposits, as woll as thelir Inability to
goupete with the pure asphaltie bil-products of our refinories, the netursl deposits
hove so for remined undeveloped. Loglenlly, developisnt of those unusual minersl
resorves ot ewalt the inoressed resd ex;aansi:;rx ayrorrans of the fature.

Should sindlar gandstones oseur in lese fovored minersl stctes, vigorous
attempts would be msde to liguefy or 418111 off tzeir 107 bitusinous or ssphaltic
contents. In Troaing mo ésonomie retson exists to unlertake guckh superflucus |
doveloprents. Ihe pure pelroleun ssphalts tuwrncd outl by the Vldwest Reflnories
bhave an intrinsic valus at loast tvwice 25 grect us tie natural asphalts ordlnsrily
nroduced in the United Ststes. 5o long as the big produssrs continue to maru-
feoture far sors asphalt than the state csn possibly cousume, it would be folly

to taro further note of tho decidedly inferior matural reserves of ¥Wyosiag.

3 I'":_.'__ E} {.’I L‘..!

Tre progress that olled highwoy construction made in ¥yomdng during tho
present year was recently sammrized in ths Press. Ia their lesue of Cetover 5,

1928, the Eegle concisely reviewod the economics nnd techuolory of the oiled
highway operations that bave so for been eonducted in Troxing. 4s thelr conlensed
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report covers latest flidings snd developumats. it 18 secordingly inssrted
belows

“OILUD BIGEZAYS I STATE ARE PROVLEG SUCCESS KV RYWIIERZ

with expletion yesterday of thirty miles more of olled surface on
the stste highway (from Cssper to Hatrome), hichway commlssioners hers for the
meeting of the board are viewing vith sstisfaction tho progress msde in olled
bighway work during the precent season.

4t the present tiwo, scoording to £. B, Sevinson, superintendent of
toe state highwey department, Wyening will huve nipety-two miles of oiled high-
way at tie end of tuis yesr. This construction is mors or less &S en experi-
mﬁt but whiick is uow repgarded ss having proven the feaslbllity of using oil
oen Vyoming rozds.

2% tie present tire there are 250 miles of oiled kighway adjacent to
Layazie con the Llucoln Eighway, six miles frem Rzvlineg to Parco, thirty miles
£rom Casper to latrona, fvo miles fronz\’i"erringtcn south, nine wmiles on the
Torrington-Ilingle road; zni twenty-two niles from tho end of the pavement of the
Casper-Salt Creek road to Uidwest.

Higkwsy eormuissioners point to the success of the clled bighways in
Californla and Urepcn and to the sucoussful result of the oll construstion in
Fyouing as evidense of the edvisability of stressing this {ype of bighwoy
'e‘aamw;r and vherever conditions warrant.

Several fuctors, they say, indicete that the oll highway is to be
proferred over olher types of coastruction.

Viyorming black coil, now wanting @ mariet, has been provea to be on the
ejunl with Californiz oil for this use. Too 01l vlisn prepared for highnwey work
bas an asprtalt base of from sixty to seventy per cent,

¥uoh of tho desirability of omerete or aaspualé paving, costing between
$35,000,00 and (£0,000.00 por mile, 15 algo foud in the o0il surface when laid
ander similar corditions, costs 11,500.00 o mile, it is pointed out.

Then eompared with otheér surfaciug the olled higinays 2i¢ noet costly
to lmep in repair. The ordinary gravel surfaced rozd requires 250,00 per nile
to raintain in repeir each ysor, 8 fact wnich is8 attribvuted larpely to tho wind.

It $n stated thnt the gravel surfece loses an inch a yoar, whlch amounts cost



from 5700,00 to J1,000.C0 & mile $o replace. %o ocampletely re-surfaoce
& grzveled rocd about cnos every seven yenrs, the cost amounts to from
£4,000,00 to £5,000.00 per miled

Soue olled rocde in Callfornie, it is said, cre in splendid econdition
after ten yesrs use without repair.

£lthough the oplaion of bolh highwsy couslusioawrs and the highway
sup-rintendent eppear to favor more olled rosds, the extent to woich sach con-
struction will be ucdertaven next 7eur 1s.inﬁeﬁnita, powever, watil the amount
of mousy availatle for highway comstrusticn and tho general ncods of the state

ere taren Into conmideration.”

Many rosldente have already had occzston to strongly endorse the
reported findings of the State iliglway Departient. Hext to wsphalt and csuent
peveronts, olled rocds are preforred above all other typos of highvays that
can now be constructed wholly of VYyoming raterials. .Ey no means ia this gonoral
approval confined ¢o the residents of Tyoming., In & late 1ssue of a Hebraska
papar 1ts readers were sdvisod to talms & trip to Yyoming in orier to sce whut
a real rozd lotcked 1likxe. In this instonce soncifie reforence was made to tho
§ =ile sentlon of oiled hipgimay ccnairuction recemtly lzid between Toryington
and Lingle.

The tize i@ hore for Lyouing to galn lendership in oiled highwmy cone
strustion, not only. throughout the entire Rocky Howntain region, but also,
over wlde expenes lying dircotly adlacent thereto. In the future the staté
1tself should serve as & giont research leboratory for the use end application
of its high-grode psphaltic olls &8s & =cdlwa for the practicsl solution of tre
rapidly increasing trafflic provlems eof the dsy. For the nert sovera) years
it would see: ndvisable to ematruct the new oiled roalwm. 8 over sirstenes thaat
' 1fe directly within tue Lyosdup boundaries. . lyeswdy, this new typs of con-
strustion hns appszalod to the fancies of &t leact one of cur neighbors. 1If
211 surrounding states would have a similar opportunity to contrast the advan-
tares of olled highways, it would net be difficult to develop a far broader

mriret for the output of cur potrolew: fislds of high eephaltio base. Sinee
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Oregon Basin acd lator pools Lave been brovg:t in, 1t is dafly beeoming harmier
to fizd sizable =arkets for tbe black oll prodvction of Vyominp. Any move that
the State Highway Depertzent may mske to populnrize the ssle of that cornoiity
in meighbvorirg states ia deound to receive tie uranimous endorsement and support
of tbe black-oll producers of Vyoming.

In ¥yoming nearly £11 blsek o1l production 1s from pools locited on
rublic 1lands that belong eftuer entirely to the stute or olse Jointly to the
atote end the Federal Covermment. Thie unlquse situstion sakes Yyoring sa scotuzl
proprietor of the major oil operations condustesd within its vset econfincs. Im
every serss of the word this propristorship sclls for eddcd respezsibilities on
tse rart of ths several departmaﬁts of tie Ttete Governwent. Thercfore, whenover
&n opportunity is presented for ony one Separtment to promote and enlarre tine
mariet fleld for commodities produced dircotly under stote proprietorship,
epproved businces practice demands that the wdded role of a comrersisl sslessan de also
performad by the adninletration in charpe. If sufficient wisaionary work is dons
tlong oiled bighway osnstruction, in course of time the puslic royuliics collected
fraz added eales end ghipmeuts to neighvoring siates, barren of petrolifercus deposits,
siculd prove suffiofent to finance more rosd bullding prograss dircetly within
Wyomlugs lonifestly, po tsx-payer would file sorious objections to neighborly
s2les promotion camsigus and othor self-supporting movezents of the procedure
bereirvefore eutlined,

In the meanwhile, Vyomlng should continue to demonstrate the fensibility
and econguies ﬁf olled higiwny conmstruction. If that type of readway ie built on
locstions that extend to the bounduries of the stals, our neighbors would ocsupy
the best possivle vantape points to make protracted ﬁtuﬁies ard comparisons of

its superior marits,



SALITE ATD ALKALINE DEPOSITS

Tithin the wvast chemical lavoratory of ¥Fyouing many salt, sulpbur,
iron, alinlire ecrth, mud and hot springs naturally emerge to the surface in
nearly every part of the Otzte. In addition to the deposits formed from these
mineral springs, thero occur in Uyoming veluable and buge deposits of: se,.ium
end mggnesiwm largely in ths form of soluble sulphate and carbonate compounds.

Ag & rule the latter deposits oseur as gurficial beds in sm2ll drainage areas
or bods that have no cutlet. I=ny of these beds are called "lakes’, as they
form in lowst parts of basins and during the spring and swuner months are
govered with cksllow waters.

In Yyomirg thick deposits of high-grade scdiuz and mognesium scluble |
salts are found in the beds of dry lzkes and ponds that vary from those of a few
foet in dleameter %o eome that cover several huoired acres in area. As they occur
in all parts of the State, most of these alkall deposits appsar to have a coumon
origic. According to United States Geological Survey 3ulletin Xo. 430, the 2lxall
deposits occur in 211 formations abowe those of the Paleozoie age. They are most
abundant in the Triaseic beds but appeer in all formations from the Paleozoic down
to the soils of the present time -~ the Ilesoszoic¢ and Cenezolo, containing many tices
as ouch alksli as the older formmtion.

Ir somp localitics the amount of alkali stored in elays ord shales - the
eommon source of supply for the leaching waters - 15 cnormous. In the RBed Tesort,
the 21kn1l coantent of the red pulverulent clay is as high as 30 or 403 of the totai
mss. Ubviously, this exceedingly rich original material will never bpe exploited
as long as the chemicsl pure soluble salf;s continve concentration end crystel-
ligation in the rotural cvaporation basing of the nearby lake-beds at a rate of
aocession far in excess of zmmuzl marxeting demands.

BISTRISURICH

In & paper of this length 1t is not possible to record the nemes and
locztions of the thousards of nirerscl springs and 2lkeli lakes that are fourd in
every section of the State. OJoda lakes of conelderable size and importance are
looczted in Llbany, Carbon, Fremont, Johnson, Fatrora end Sweetwater Counties.

0f tho counties mentioned, Albany, Corbon and Yatrona contain the most numerous

8lk=11 lakes. Until the larger and more favorably situated deposits of these



counties are exheusted, the remaining smaller and more remotely located lskee
of the Ctate can offer but little promise for esconomie development. In the
ensulng rexerks only the principal deposits of the leading saline anmi alkalil
chericals of the Ctate recelve separate descriptions.

SO0 CHLORIDD

Extensive beds of sodium chloride (common salt) of great purity oeocur
in Crook County, west of the Bluck Filis zrd in wostern Lincoln County along the
Salt River mountzins. Salt springs and deposits are also found along the western
state-line where Lincoln County borders Bamrcck County, Idaho. In that locality
salt has been produced in botn states for many years. The prineipal salt-producing
area of Lincoln County lies south of Ctar valley on the route to Cokeville. In
the past, ezlt developremts of nagnitude were located on Salt Creek in Zeec. 285,
Top. 22 H., Dge 112 W. In this locality the trine springs were found eimiley
to the worlable springs located on the Wyoming-Idsho border. Spring disckerges
indicata thut heavy beds of rock salt underlie the Salt Creelk 2red..

Estimates on the fotzal sali resonrces of Wyoﬁung sre far from complete.
In tbe worksble areas slong the Tyomdng-Idaho border a Goverznent geologist recorded
the total for both stutes at 5,000,000 tone. In the old days, before the advent
of reilroads in the west, relatively larpe amounts of salt were boiled from the
brine springs of wuatern lLyoning and heuled by ox-tesm to supply Idaho and lontana
mining camps.

Le yet, 2ll salt deposits of ¥yoming are remotely located from existing
railways., Until transportation facilities are provided, only local rerkets will
exist for the sz21% resources of the State., At the present time most of the salt
g01d in the Ctate comas from the Great 9alt Take and from the brine beds of Fansas,
Until additional railsays ars bullt, the supnly of the neighboring states will

1i¥ely remain czeaper than the salt proiuced in the more remote loczlities of

Tyoming.
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SOR]T Canenmiym—

Sesides the gurfaons allali deposits or Bo-called eoda lskes, mumeroug
sods springs ave scatierad tarougiout wyouing, Thase 8prines and sods depoeits
are t00 nuwerous for farthsy deaari;stio:z bherein. ILiks tno spring wators, rzuc&
ef the woll waters in Youlag sontainm s largs axount of alrnld ealts, 4 notable
exazple is ths woter $n tie wills of Green Xiver City. is tlese welils were drilled
along the route of iie Erestest tmaseuntinental reilway system ang are loe:ted in
the heayt °% & reglon containing diversified axd wnrivaleq chenieal deposits, they
alone \%zrramt deéscription in a paper of this lencth,

Over tventy years 2880 & dozen wells driilec vithin the City of Green
Hiver disclosed that & bed of almeag ciemically pure sodium earbonate 11‘63 wi er
toe oty ot depths ranging fram 125 to 800 feot below tho surface. 4 sanple of
these woil wuters sent to tie Loivaersity of syonlng proved to be & noarly saturated
solution of sodium Carbonzte of prouter purity then any fourd elocuhere in the state,
The watsy contained 8.97 of sepdiux carbonate, or 24% of orystalli=ed pal B8oda,
@ﬁesa ¢ryeials eonteinag ouly undeterminaple traces of sulpnates eng ekloridss,
axni a2 snoh, were mueh Purer thon the mnufaetered proluct ordinarily seld 4n
gcozmerce. Ae further repurted 1n Umited Stotes Gevlogienl Farvey Bullotin, Xo. 20,

tha follewing't;’picsl enzlysis 13 recapdes for tie Green River sedas

Siliea ¢--o-co-o--.-»--..s-a.:-.oog.o 0,61
Iro:l ﬂnd .‘lchﬂ.mm ldt;can-c.c-nleoaut 0.4.':2
Celoivm .o, pu...... L T 0.54
Yagmosive SEERLETRGIE PR e m v fi «27
Inaoluble Zesidue R e R S e 0.25
E"ater .a-;q-‘-e--n.-spaa-o.‘4.-..---0 33.5)7
“nhydrous Carbonste of Sode tetsnsiea '175.:’.‘6”1F

' 100.005%

Fext to salt, godin: Garbonate 18 the rost irportant of all modtum Coci~
poundg. Few states have deposits of the ratural eremical us pure ang extensive
as Vyoring., & pumeing test recarded in Bulletin 1, 470 diseclosed that 60,000
gillong of water wna purped in a 24 honr intorval frozn a Green Tiver City wall,
At the end the depth of wator w8 only lowsred one inch ang no dimauition 1n the
strength of the soda solxstion w8 n0ted by the exueustive Pumping test soncludsi,

| UTILIZATION

Cutside of ‘yozdnz, only suall quantities of sodiym carborcte ere fownd
in nature., The mamufagture of the prepured compound from Common salt by the

Loblane end Solvay protesses forms one of ti:e rost extensive guemieal industries.



Besldes its geweral use as 4 cleansing agent, enormeus quantities of
sodiux carbomte sre consured in the glass and soap industries z:xd in the prep-
acration of ether soda compounds of basic Isportance. 5y tle additiou of slaked
iize Vo & solution of ecdiuu earbuizie, preferably of ths strength éirectly
pumped from the Green Hiver wolls, cuustlc scda (sodlun bydroxide) is formed.
Immense cuantities of this poweriful alkzli ure consumed in making bard soaps,
paper and dyestuffs; in bleuching, ani in tie refining of kerosene oil. In
tro Creon Diver walley large e_;m_ntitiaa of both basiu fvgredients nasd for muking
caustic slksli occur in 2 state of almost chemical purity.

Shortly after the di'scowry of sodium carbonzte the preparation of ths
refined s:lt as well as the ranufacture of sodium bydruxide therefros wus carried
on fur & nuvoer of years on & small sonle et Greon Rlvar City. bue to groat dis-
tanca froo the large consunming moribets e wil aa. to other sscnoule factore of
& rather premture variety, the industry foiled to survive. 2t tihe time 1% was
organized no locml demand existed fur the prepared selts, 4% this advanced
sclentific day an entirely different set of economic conditions prevail in the valley.
As soon as the Vintor Potash Ressarch P11l now i}@:zﬁing in Congross passes, it wiil
be kighly desirable to have £ 1ooal supply of sodiuz earbonate direstly on hand,
Tor breaking dowa the refractory potash-rica silicutes of tho valley the 1ate
pa.f.ented processes of Eenwood, lausen and obuors would demnnd large cusntities
of oneap sodlun carbonate dor succasatul oporziion. lorzover, for the memufacture
of the even more valunble potassiux phosphate salts from the exhaustless rook
deposits occurring within tos vslley, 11bersl gpplicctions of sodium carbonate
woild likowise be meguired by nucerous Ameriosn, Gersam, Ynglish, Japsnese, ltalian
and Scandinavien processes patented within the past few yoars.

inothe r sodiun compound now usod in &ll xinds of fertilirer extraction
procosses is scdiwn sulpbute. AS previously mentioned, in the Green Zilver valley
end other plaocs in VWyovming, exﬁéﬁstless gapplies of this szline material, likewises,
sbound.

S0 far, many sepsrate reports heve been £filed oun the divers alkali and

mireral fertilizer deposits of “yozing. In past paprsrs 1t has Leen the wmiversal



practice of Coverngnt and other peolopiocal experts to consider each single

chemienl deposit wholly as & sepearate and detached entity. That individualistie
policy has zlready cansed financial fiasccs of a disastrous order to osour in
Tyoming., In the past this office bzs witnessed costly attempts belnug mads to
produce both potash and alkall compounis iz tio Creen River valley wholly in

tohe lipht of independent, non-rolated, chezlcal enterprizes. BSuffics to state

that urtll eoneone can demonstrate In 2 meterisl mamner the resctions of wide
industriel application thst take place vhen alkaline and fertilizing minerals eosmon
to Yyoming are brought topether, lethargy, In lieu of logical economical developrent,
will 1ikely continue to rule within tbe wast chemicsl labsratory thet forms the
great State of Uyoming as & vhole.

| Aside from the Uinter Besearch 2111, this offics has not been cogmizant

of any steps ever beling taken towards the practical eolution of the greater chexmical
problexs tiat etill confront Tyoming. fThould thet measure ever cause & soncource

of savants to convocnte direstly within the Crecem River vulley, observant local
rtlraidenta weuld experience no difficulty in pointing out huge deposite of every
chexical element thait enters into the mamfacture of &1l kinds of fertiligzer and
explosive apents., Insteald of developing these unrivaled chemicsl deposits, Lmeriea
still suffers foreign doxination for the sunply of miner:zl fertilizers that foras
the foundation of Its food suyply &3 vwell na for tre cannon powder tont would be

consunsd in event of invaglon or attuck.
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PLATINU

During the past 30 years a number of important discoveries of
platinum ore have been mde in the mountain riﬁge lying due west and south of
the old mining village of Cantennial. Selected assays made under the super-
vision of the United Statee Geological Survey found the highest grade sulphide
ores of the district to carry more than one ounce of platinum values to the ton
of ore. At the present writing, platinum is cuoted at {80.00 per ounce and
during tbe past 5 year period the metal has sold as high as (125,00 per ounce,
or slightly more than 6 times the value of pure gold.

Developments to date have unmistakably proven the existence of platinum
and other associzted metals of extremely high value in the Centennial Ridge of
mount ains. So far the great difficulty has been to locate a sizable ore body of
proven platinum content. At the pre"gént time, & promotion company is expending
large sums of money in the development of a huge local dyke, the chemical com-
position of which doubtlessly approaches the diorite, norite, and peridotité rocks
of South Africa, in which valuable discoveries of platinum metals have been made

during the past two or three years. Already, the literature accurulated on the

recent African discoveries is of extensive proportions, but inasmuch as the metal-

lurgy of these newest discovered foreign depositions so far remains unsolved, this
office rmst awsit further advancenents in the metallurgical art before being in

a position to pass & finzl opinion on the recoverable platinum valuses said to be

contained in the huge basic dykes that intersect the Centennial mountain ridge in

several directions.



ELLYEER

Statistics of tie United Stotes CGcoloricel Survey disclose that
70,113 ounces of silver hoe been produced in Wyoming up to the past year.
Tuch of this silver was recovered as a by-product in the nining of copper
g other mstals. The greatest single producer wos doubtlessly the old
Silver Cliff mine that now adjoins the present eity of Iusk. In recent
years, the latter property was worked exclusively as & radiuxz mine, and
frmedictely prior to tituler litipgation concluded three years sgo, extrerely
profitable shiprents of radiuz ore wers shipped therefrom.

To date no extensivs deposit of rich silver ore has been uncovered
in the State. In the old Cliff property at Lusk, silver in the native form
wes rined, anG 2t Loramie Peak and other logazlities, ‘bol'th the sulp}-lida
(argentite) and the chloride (cerargyrite) have been found. In the big silver
producing countries of the world the latter minerzls form the richost ore; but
deposltions so far cxamined in Lyoming bave imvariably proven to be of dis-
appointing magnitude. As all Wyoming copper oros are inown fo carry silver
values, it is probable that tle silver recoveries of the future will céme

fron deposits primerily mined for their copper content.



OTHER IETALLIC M INZRALS

In sddition to the commerciel ores so far reviewed, discoveries of
bismuth, niclel, gobslt, molybdenus, tungsten, palladium, ceriunm, didymium,
lanthanum, thorium, and yttrium minersls have been reported in ¥yoming in times
past. Investigetions made by wombsrs of the present stafs during the past
10 year period have gencrelly found these depositions to be of extrezely dis-
appointing extent. 4s yet no prospecting operations of magnitude have been
corducted for the search of these rerer lninerals., Further explorations may,
nsvertheless, uncover comeercial discoveries of the more coxmmon of these
valuable metals within the Vyoring mineral depository.

Among the tables imscrted in ths appendix of this volu:e iz the
inventory of tlhe United States Geological Survey, entitled, - “Useful inerals
of Wyoming' - For the location of Wyoning depositions of all elovean metals
mentioned in the preceding paragraph, the readsy is respectfully referred to
that official register of the durvey. OSince assuming office two years ago,
no tiuws has been availabie to conduct studles of these little kmown mineral
deposits. 4is matters now stand the brief listings of the Survey must largely
supply the exteut of inforcation aveilable on minerals of high intrinsie value
80 far lmown to occur either in Wyoring or elsewhere in the United States only
in extremoly liwmited quantities.

Aside from molybdenunm and tungsten, the American production of the
eleven comparatively rare chemiczl elements mentlioned may be cousidered neg-
ligible. Our more intensifisd mining state neighbor, Colorado, always leazds
in molybdenun and generally runis second or third in tungsten production. The
Colorudo deposits are near Leadville, Boulder and other points in tue northern
portion of the state, It 1s possible that similar peologiczl conditions my
in course of tire be observe: to preveil in the Encampment, Centennizl and other

highly mineralized arcas thst border the soutbern boundary of byooing,.



ABRASIVE LATERIA

The leading natural albirasive materials of Vyoming include deposits
of exery, gornet, grindstons, punice amd tripoli. So far this office as well as
toe Governnent Survey have only made fragmentary and woefully incormplete imvesti-
gations of the abrasive resources of the state.

CRUED:

In United Statea Geblogic:—zl Survey bulletin, ﬁo; 624, = deposit of
corundun {emery) is listed as ococuwrring in the ¥Wind River range of mountains
in Fremont County. As no further mention has been made of the deposit since
the listed date of 1917, it is doubtlessly of too sm=1ll extent to possess com-
merclal possibilities. 7To date no samples of the mineral hove been received
by this officé.

In recent years the menufacture of artificial corundum has bscorme
& trerendously more important industry than the production of the natural min-
eral, the ocourrence of which 18 no longer adeyuate for present-day recuire-
ments, Tor making corundun of & gquality far superior to that sold to&a}r,
“yosing can soon rely on an unique mineral deposition of exhaustless magnitude,
the 1ike of which is not fowd 1n any other state.

Ag in present producing localities, the future corundun industry of
tyoming will constantly lean more to.tha ranufacture of the art'ificial.preduct
rather than towards the dsvelopuent of native deposits that are everywhere of
limited extent and of a cuality far inferior to the manufactured grode. In the
firal chapter, entitled, "Artificial ibrasives”, Wyoming's future in the rapidly
expanding corundwa industry will be briefly outlined.

At times garnet bearing deposits have been reported in areas of the
state in whlch profound metamorphic disturbances occurred in the geologic past.
The only garactiferous properties that recelved notices in the Press during
the present year were those of the Coonsy Hills liining Company. According %o
recent despatches the present plana of the company call for extensive develop-

rent of their garunet and taloc properties thaot are situated in the well known



mineralized area that lgys southwest of Whestland. Specimens of the mineral
brought to this office dlsoclosed garnet crystals of good color about the size
of a pea to ocour in & schistose matrix. These orystals sre said to be of
sufficlient Lurdness for the prepasration and manmufacture of
first-class cbrasive materials. Aside from its use as an abrasive, the erystals
on further optlcal end physical tests may prove of value as ssmi-precious gem stonos
or et least serviceable for jJewel settings for the cheaper grade of wateh movemsrt s,
In former publications, the United States Geologieal Survey reported
a small production of grindistone from the Rawlins district. In recent years
no quarrying activity for that material has been noted in the locality.
During last April, press despatches anncunced that ir. ¥, S, Crispen
had started the only grindstone factory in the entire Rocky Hountain region,
at Lender. The rock from which the stones are shaped by cutting mechimery
are ¢htained from & sandstone deposit on Baldwin Creek. The scmples sco far
produced sre reported as flawlees and to possese a superior outting edge. As
no other grindstone works are at present opsrating in the west, 2 local = riet
of exceptionally wide dimensions sbould be devsloped in time for the finisghed
products of the Lander plant, Iot receiving samples for testing purposss, this
office is still unable to issue & conclusive report on the adaptability of the
qué.rried eandstone as en abrasive agent. At the preseant time, grindstone rocks
are largely groded on chemical tests that ascertain the character and percentage
of the cerenting material as well as on pbysiczl tests thet record the sige and
shape of the componsnt quartz grains.

PULICE AYD PULUICITE

An exfensive bed of punice from 4 to 6 feet in thickness is reported
by the Geolorical Survey to ccour in Albany Cou nty in the vicinity of Sportsven
Lake. At othor places in eastern Tyonming, private geologiste have reported the
discoveries of huge beds of puaice £nd pusieite from time to time.

Pumice 48 a bighly va#- lgular or cellular, glassgy volcanic lava, usunzlly
rhyolitic in composition. Its cellular structure is due to the expansion, during

cooling., of stezm and gosses contained in the molten lava.



Pyzicite, or what is now erronsously czlled volcanic csh quite gener-
ally, is a more or less flnely divided powder or dust made up of small, sharp,
anguler graing of volcunie glass of sbout the seme composition as pumice. It
is forrced by the violexnt znd explosive eruption of voleanoces, vhich throws out
this dnsf in great clouds. Ultimately, the dust settles, often many hundred
or thousands of miles from its origlnal source, and forms beds of pumicite.

In Tertlary tizes the phencmenon of vulcsnism thrived in Wyoming on
a2 scale far mors colossal than any similar disturbance yet recorded in the
written histery of the humaﬁ race., During recent geologiec periocds, convulsions of
confined catzelysnic forces threw up the lava flows that now form the spectacular
end bizarre voleanig necks and knobs of the Leuclite Hills rozlon; the acid
intrusives of Vyoming's ssctor of the Black ¥ills; the awe-inspiring phonclite
lsccolith now known a8 the Devil's Tower; and last but not least, the rhyolitic
and basaltic sheets that meke-up the great Pitchstone plateau of the Yellowstons
Park region. Accompanying those tremondous displays of terrestial fireworks
were fair-sized volumes of fragmental materisls ejected largely in the form of
blocks, lapilli, bozbs, the so-called voleanic eshes (puzicite), cinders and the
lixe. Apyparently, in those deys the prevailing wind direction wus, likewise,
from the nerthvest. 24t any rate, instead of remcining here the evil winds of
that geologic yeriod succeeded in blowlng out of Vyoming an amount of volcanie
dust sufficient to blenket half of Yansas and practieally all of Nebraska with
layers ¢f pumicite that range from & fow Inches to over 80 feet in thickness,

In all foirness to the winds of the pre-historiec past, it should be mentioned that
tbe thicker of these puricite deposits were lzid down gulte closs to the 11#9 that
now forms the boundary cormon to Wyomlng end llebraska. FEowever, it must be a#-
mitted that the fartoer the pwsiclte vus blowan cut of Tyoming, the fineness and
quality of the deposition generally improved.

Pure lump purice similar to Vyoming grades is used as an abrasive for
polishing various metzls, elloys, woods, pzinted finishes, stores, porcelalns,
glesses, pottery and ruvber products. In tle ground form it is a constituent
of ink erasers, tooth powders and other mildly scouring and cleansing preparations.

In sone foreign countries in which similar volcanle disturbances have occurred,



block pumice in the hewn form 18 deslired as a fanoy and easily quarried build-
ing stone. A use for pumice of considerable future promise is the cerent
industry. ie e matter of fact, buildings constructed of purice cement by the
Romang at tbe beginning of the Christian Era sre still standing. In recent
years patents have been taken out for pumice cements and mixtures of improved
qualities. Kansas, which now leads In the production of the minerzl as well
as in ressarch work relating thereto, bas lately hed ococasion to believe that
the cement industry wﬂl_ sooﬁ be thé 1_argest consuner of thelr deposits.

s 1isted by Ladoo, pumicite. is uvsed in vaking abraaiw. hand soaps,
mechanics' pzste soaps, siliver ard other metal polishes, dustless sweeping con-
pounds, paint fillers, oll filtering compounds, and heat insulating materials,
zy fer, most of the punicite 1s comsuzed in the manufacture of cleansing comp-
ounds. 014 Dutch Cleanser, & product familiar to most housewives, contains no
less than 9875 of pumicite mineral, Other less widely advertised preparations
have a pumicite econtent almost as high.

is now developed, fully 955 of the total pumicite production of imerica
i85 mined, rilled and merketed in the two nearby states of Hansus and Lebrasia.
Cnce upon a time much, if not all, of this air-borne abrasive material was
eritted from volcanio vents formerly active within boundsries that now delineate
the Sovereign State of Wyoming. On the higher platesus of tbe state, windstorms
5t111 cccur that inflict demmges to growing crops as well as to the older and
more fragile bduilding structures. FHowever, it may safely be presuned that many
years will pass before eny other torrado, gcyclone or twister will descend with
pick-up propensities sufficiently disastrous to transport bodily the basic raw
materials of & modern minersel industry fros original Vyouing locations to polznts
fully 500 miles more convenient to the great consuuzing murkets of the nation.
Today, much ie hezrd of the devious veys in which the water and other resources
of Uyoming are constantly enriching the material prospsrity of the clder and more
populous ﬁ)tates. Geologiczlly specking, VWyoming started on that job long before
the Indlan ard the buffalo cawe to these parts. Indeed, in Vonderful Tyoming
more then postic license exists for paraphrasing the old saw of thé prophet

to - = "Pis an 111 wind thet blows no State good”.
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From time to tine former state geologlsts reportsd the occurrence
of comparatively hesvy beds of tripoll in the Sunrise and other localities of
the state, Lack of inguiry apparently prevented the vrior incusbents from
malkdng field investigations of those denosite. As soon as soms interest is
displayed, this office will likely make inspections of the mors important dis-
coveries recently reported in Wyoming.

As.a matier of fact, visual Inspections do not always suffice for
the identification of tripoli. Before the yualities and adaptabilities of
the Vyoming mmterial for use as an abrasive azgent ¢an be finally established,
& nurber of rather costly chemical , microscopie, physica!,-and'lnduﬂtrial
efficlency tests of a comparative order will bave to be performed., Due to
the reazons raentionsd, this office is still unsble to file coneclusive find-
inge on either the character or extent of the tripoll discoveries that have
so far been announsed in Wyosing.

ARTITICTAL ABIASIVES

The prepzration and manufacturs of artificial sbrasives is becoming
inoreasingly lmportant. In recent years the irdustry hes been making severe
inroads in business formerly controlled by the nstural zbrasive producers. As
a matter of fact, for 1827, the Bureaun of Mines recorded the total productiﬁn
of artificizl sbrasives in the United States as having a value over twice as
great e8 the entire busiress negotiated by the producers of natural abrasives.
For reasous briefly recorded in following lines, one realizes that in lieu of
blowing away from Vyoming gales and trends at last prevailing in the abrasive
irdustry are rapidly poirnting in the dirsction of Vyoming. Ixn short, future
wyoming will doubtlessly esteem the manufactnrelof srtificial abrasives as of
vastly nore importance thexn the guorrying of decldedly irnferior natural mater-
jels that a2t le=st origincted in Wyoming irressective of whetever foreign
locelities they long ago selected for their finel resting places.

The two principal products of the repidly growing Iindustry are alundum
and carborurdum, Alundum is merely alunlmus oxide, rmmufactured whbodly from the

native oxide, baurite, by an electrothsruic treatuent. It accordingly resenbles
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Heretofore, an undue amount of space was devoted to a rather ordinary
natural abrasive that pre-historic winds of fiyoming finally succeeded in bdlow-
ing into quite unappreciative neighboring states. The loss of the dim and distant
geologic past should no longer concern the more alert citizens of the state.
Today, the Wyoming problem should be exclusively concerned with devising weys
and means for the manufacture of abrasives of vastly superior gualities from
rew materials and power potentials that at 211 times remained intact and securely

anchored within boundaries that now delimit the Sovereign State of Wyoming.

EYDROBLECTRICAL POTUNTIALITIES

In this 2s well 2s in preceding and subsequent chapters, freguent
refsrence is made to the hydroslectrical possibilities of Vyoming. In ths
finsl section of this volume a rore extended review of these potentialities
appears under the chapter heading - "How Barly Development of Wyoning's

Aydroelectrical Resources Will Aid the ilineral Industry”.



CLRUIIC DATTRIALS

An wmsually wide and coamplete varlety of ceramic materials arxs
deposi ted throughout Vyoming. Tor & long time almost all of these deposits
remainsd unexploited, but lately, an increasing interest bas been taken in
regard to their economic possibllities. In recent years some of these long
dormant resources has caused the establishment of large industrial enterprises
in different parts of the state. Their further development will go & long way
towards making Yyoming & completely self-sustaining state.

4 complete desceription of Wyoning'e wealth in ceramic materials would
call for the preparation of a separzte publication of considerazbly greater bulk
than this entire voluz. Accordingly, in this highly condensed chapter attention
can only be dirscted to resources already under active developuent zsg well as to
e few deposits that prouise industrielization at a comparatively early date.

JATURAL CERYT DEPOSING

Prom tize to time the ocoocurrence of natural cement deposits are
reported from different parts of the state. A4is yet, the extent and character
of only ome of these deposlts have-been ascertalned by actual drilling and
cherdezl tests. This deposit comprizes the 2,950 acre outcrop of Flobrara
limestons that is situated 10 miles eouthwest of Larsmie., During the present
year its owners, The Lonolith Portland Eidwest Cumpany, constructed a railrosd
from the deposit to their new cerment nill recently completed 1n Laramie.

fore construoting the new mill, hundreds of chexical tests were
mde from drill samples systematlcally taiken throughout the deposit. These
tests rovesled a true cecent mix approximating 85% in pure lime composition
of an extent sufficient to operate & cement mlll of 6,000 barrel daily capacity
for a pericd of more than 250 years.

Before the close of tLe year, Tyoming will become an important producer
of cement for the first time in its klstory. The first unit completed for the
Laromie mill will turn out 2,000 barrels of coment a day., The present plans of
the company 6all for the early completion of tie second and third unlt to their
£2,000,000,00 plant. Upon completion of the latter additions, the company's

daily operations will more than supply all meriets that vill ariss for cerent

in Uyoring.



The new coment mill at Laranie 18 the largest ceranmic operation that
has so far been corpleted in Vyoming. In recent years most a&ll of our towns and cities
paved the streets in thsir business districts. In every instance the cement used
had to be purchzsed from distant mills loozted in outside states. The completion
at Laramie will not only stop & severe drain that has too long been made on the
finaneial resowrces of cur state, but more than any other factor, it will stimulate
the construstion of additional milsages of cement highways and streets directly

from mterizsls manufactured in Vyoming at the lowest costs.

POEDTLATD CENERT HATZRIALS

Close to many towne and elties of the state ars irportant deposits of
nearly pure liwestones and shules. Portland cewsnt of the highest quality could
be pade from these materizls at & low cost. In course of time sdditionsl cenent
pills will likely be cooastructed in Vyoulng at points most distant from the
Larsmie reglon. $he city of Cherldan, as well as the more Important towns in
tbe Basin, are some of the points that offer advantageous sltes for future mills.
In thelr imedicte enviromssnt are huge deposits of all raw materials eni fuels
ocnsumed by the inldustry.

In the potash ssction of this voluue, attention has been dirscted to
the advantages that leucite rock offers for the nanufacture of portland cerent.
At the tremeudously high temperaturss that cement kilns are opsrated, an unusually
high percent o¢f potash could bs directly volatilized from that aluzinous silicate.
The collection of that valuable by-product would provide a handsowe additional
incone for the mill that first substitutes leucite for the shale ingredient of
the mix.

Yo major industry of the United States offers & more promising field
for future expansion than the cement industry. In the past 7 year peried, national
consumption bas increased 775 snd as cezent 1s now largely replacing the use of
tinber, and inssmach as the less pormanent construction of existing higuvays has
proven to be woefully inadeguzte to handlo the steadily increasing flow of modern
motor traffie, tie United States Geologiczl Survey as well as this office, predict
that within the next 10 years the cexent irdustry will enjoy tre greatest expan-

sion ever Imown.



In Vyoming the outlook for the industry is particularly bright. In
addition to improved highways, the citlizens of VWyoulng now dewand immediate
protection and development of iwmensely valuable water resources that still
remain unappropriated by this and other states. The improvement progrzus long
fourat for by our statesmen oall for the construction of towering irrigation
and power doms along the major river chamnels of the state. To build these
huge englneering structures, umnprecedented cuantities of cement will have to
be supplied.

As mentionad elsewhere, rany technical and diplomatic problems involved
by the river improvement programs heve already been solved by the statesuen.
Towurds their sconouical and prectical solution, other individuals have, likewise,
been doing their stare in a less vocifercus mamner. For conatruction of tis 26
inevitoble structures at the lowest possible cost, Wyoning materials, alone,
st be consuncd. AE soon as work is started on these grest improvements, VWyozing
will bave no cause to régret that industrial pioneers of the strength and vision of
the Monolith Portland Midwest Company woere found to be blazing the trail in a big

way at a date as prozising and asuspleious as the present year.

SEALT AD CLAY DEPOSITE

From time to time, plants for the sanufacture of building bricks and
other clay producta have operated ix the larper cities of thLe state. In racent
years, two firms have rapidly advanced to the forefront in the industry. Tiese
widely ¥nown enterprises are the Parco Brick Company and the Lovell Gas Company,
wanose works are looated in the southern and the northern scction of the state,
respectively.

In the fall of 1927, the Parco Brick Company completed, at a cost of
£100,000.00, a modern briclk works at Parco. At the present tire, the plant has
a capacity of 25C,000 stendard and ornanental face bricks psr wonth. 2Additions
to the plant sro already contempleted for the ranufacture of fire brick es well
as talnware in toe ehape of hollow building tile, roofing ard drain tile, and
other cerazie products.

For raw matorial the compeny loested their plant dircetly on a shale
deposit. For operation of the plant netural gas 18 used exclusively for fuel,

and power in the form of electricity is obtained from the refinery of the Producers
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and Refiners corporation. Wholly by the aid of delicately controlled thermo-
static proceeses the compeny hag Bo far been able to produce in cowercial
quantities orpamental bricks in no less than twolve diffsrent shades and colors
from orne uniforn shale deposit. Without natural gos It would be entirely inm-
possible to obtzain the hipghly scnsltized temperutures ond controls that tue
complete line of Parco products require for standordized manufecture. 4She
pressnt operatior in Parco pla.inly discloses the absolute necessity of using
one of Tyoming's ideal forms of fuel in the modern ceramic industry.

7o designate thelr product the company has recently coined the slogan -
“the brick of incomparable piguentation®. Xany modera buildings have already
teen completed in Wyoming of Parco bricks. The pleasing appearancs of these
bricks already has besn widely observed. In the past Tyoming had to import sll
better grades of bricks from nelghborlng states but frow now on the new plant at
Parco will largely eliminate that serious drzin upon ths state.

Durirz the present year the Cross Cas compeny excavated and mined
approxizately B,000 tons of c¢lays and shales for the manufacture of thelr wsll
imown lincs of dralrn and sewer pipos, floor tiles, face bricks, flue linings,
and hollow bloera in their modern plant situsted at Lovell, The finlshed wores
of this fiym are of ths highest Imown stendards and largely for thot resson the
fame nod rariet for thelyr ceramice products broaden widely in eack succeeding years

In their plant natural ges is use:! exclusively. Uithout that idezl
form of frel it would be imposgible to obtsin the sensitive tempeorature controle

demnnded for tle runufacture of their producte of superior merit..

REFRACTORY MATERIALS

Ap yet no studies or tests have been nade of the relative merits of the
huge deposits of fire clays, gannisters and lesser kmown refractory materizls that
occur in many parts of the state. Due to the voriety of deposits a refractory
industry should soon develop in the state. XZxploitation of the clhieapcr ond more
eocmon raterials rmist noturally await further indostrialization and ssttlement
within the state, Deyond ma}:iné Vyoming & complete industrial emplre toe more
ordinary refractory deposits may be said to kave no value at the present times.

In the future the availablility of the local deposits should do thelr full share



in attracting steel, bydro-electrical, csemiesl, fertilizsr, mstallurgical
and other industries that are larpely dependent on modsrn high temporature
gereration for succassfnl operation.

Azmong the wost vnluable rofractory minsralsg found in Wroming ore
kyznlte, graphite, ohromita, titaniferous iron ore, tale, trinoll and sous
forms of mioa. With ths exgention of kyaunito, desecrintions of the charasior
and ertont ¢ thess minermls appear elssewuers in tals volwse.

The wondsriul properties of kyanite 2z a modern refractory do not
appear to have been discovered until the past fow yeara. AZccordingly, 1t
hzs been found out that bricks mzde of kyanite will withastand two conss of
tempernture highor than thst of sny other eommercizl refractive so far discovered.
Its melting temperature of 3,400 degrees Fahrenhelt vernlts tue calcined mineral
to be used for lining kilns and slectric ovens in whioh the highest tewperatures
of modern metallurgicsl yracstilce are produced.

Important discoveries of this rather vore mineral in a rslstively high
state of purification are freguently reportod from both Theatland and Hncampment
logcalities. At present mineral of similar purity apposrs to bo sold at ezstern
poimt s from 150,00 to {65.00 per ton after undergoing mining and preparation
costs ronging from $15.00 to {20.00 a ton. In event the Viyoming deposits prove
to be of eormercial extent, plants for the pulverization anq caleination of this
highly refractory material will cortainly be erected in the Vheatlard and
ancagpmont localities. Fut before this office ain supply reasonable conclusive
informmtion to corresponients on these and slmilar deposits, constantly reported,
the scrvices of one or more research ceramicists would have to be continucusly
exmploycd first of all. At tio wresent tiwe this depart:ent has no funds avail-
sble to conduct extresely advenced chemical and pyrometrical tests of Wyoming
raterial, the virtuss of waich so far rezain largely undescribed in the latest
seientifie literaturs.

Chrore iros ore is another exceedingly valueble refractory material.
in the form of fire-brick, chromite now sslls for $45.00 por ton. The United
States Ceological Survey reports the deposits on Casper low:itain as the fifth

largest reserve in ths United States. It 1s possitle that these low grede



deposite offer more promise for exploitation &8 & refractory than for direct
reduction to the metallie form. Otudies along tnese lines shovld be ¢onducted
in the future.

So far the hupge deposits of high grade titaniferous ores at Iron
Iountain bave not been explolited for the stated reason that thelir reduction
ig not possible by temperatures obtainable in the wodorn blast furnags. Should
gsoxe one take the time Yo conduct tests, their melting point would presumably
be found to be on & parity with tbhat of chrome firé bricks., In that event, am
incomparable supply of raw rmuterial is now available in Vycning for the establish-
rent of a kigbly profitsble refractory materizls industry. At the present time
edvanced pyrometricel tests of the comparative order deqcrlbed cannot be conductsd

‘by the eguip.ent installed in this office.

In guality =nd mmgnitude the huge titaniferous deposit at Iron Mountain
is in a class by itself. Had & similar doposit osscurred elsawhere, i 18 possible
that its economio possibilitiss would largely be Imown by this time. 2is now
as in tbe futurs, Wyoudng must look to itself for the solution ¢f the Irom Houmtain
problen,

GLACS-VIAXIFNG UATRIAL

At two differczt sites in Tyoulng every inmgredient that goes into
& modorn plass furnsce charpe are found in vast guentities. In addition to pure
snow-white quartz ssnde, these wsaterials include deposits of cheuwlcal pure sodiunm
sulphate and limcstonss as well as the solid or gaseous fuels necessary to fire
the glass furnaces aforesald. Those two sites are at or pear laramie and Lovell,
Tyoring.

In botk of the cities mentioned, glass-works wore built in the past.
In either cuss thelr establishrient eppeared to be somewhat premeture. At the
present time the bigper and most successful glass-works of the nition are lecated
in or rsar large consuning rmariets. To those points glass-moldig materials in
tre cru‘e form can bve shivped &t far lower froight rates than the exorbitont
charges that ordinarily prevail oz the bulky containcrs ond other similar fragile
produsts thet zre shiypeﬁ froa tue factor}es.

Por thie rext ten yeurs or wore, Tyemlng sbould be more interested in

developing & market for the wonderful deposits ef glass-making materials thaot



abound in the state. Ir a prior chapter the wvaust deposits of sodium sulphate
in Vyomlng have been described. At the present time these deposits remain
munproteoted by tariff charpes. If sdeguate duties ozn Le provided on this
scdiun compound the comparatively pear deposits of Vyoning would atbrect more
favor with larre eastern mayufacturers than present sources of supply that reach
their plants et the low carrispe rates that prevail on poods transported on the
Hirh Cezs.

If adecuate duties are provided, rmore glass-making works would be
estnblished in the large centers of population of the !'lssouri and lldssissippl
valleys, &t snch points the exhaustless raw materials of Vyoming could be

ghioped at the lowest nossible charges.

POTDERY UATURIALS

In times psst, Ghaavere of Comrerce kave raported the existence of
feldspar and other deposits suitable for the ranufacture of potiery ezd porcelain
‘prod’ucts within the izmediate vicinity of Wwhesatland, Caspor npd otker Vyuning
cities. 48 yet no plents hove been established for the nunufacture of these
products in Wyoming. %ielr establishment is surrouaded by traasportation,
marketing, ani other economic problems of the character described uadsy the
previous heading. In course of tice soze of these deposits will be dsveloped,
but berein, nothing would bs gulned by 2 relteration of reserks appsaring in

the chapter imm diately »raeceding.
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The preceding fregrentary remorks do not beglin to desoride &ll of
the important ealine and alkaline deposits of tho stote. To give an accommt of
s11 the springs, lakes, shole ond fucl beds thet oontzin deposi¢s of these soludle
selts would recuire the preparation of a sepsrate volume far too bulky to be of
interast to the general reazder. However, elscewhore in this voluse other solubdle
chexiozl salts peculiar to Wyoumlng cre reconied. Ferhsps the most important of
these is the amconiwa alum, Tschermiglite, thut Is descrived in the nltrogen
ochopter of this work.

L8 previously steted, in Yyoming occur natural deposits of salines of
profound econonice potentlelities. Im far less favorsd climes the manufscture of
gome of these salts form ous of too o8t busie £nd extonsive of all chemical in-
dusztries. OJutside of Vyozing morc of these soluble compounds are contained in
Gerruny than any other arez already industrizlized in & highly intensified manncr.
Por many years Germany has been the chenical glent szong the nations of the world.
That lesdership begzn wisn peasante first storted to develop ker saline deposits
in & a1l way about 150 yesrs sgo. Those huwble operaiions proved sufficient to
oxplode many of the heary myths znd dreaus formerly beld by the 0ld alcheuists,
21s0, on those originel foundations mow rests the entire strusture of industriel
cheristry as kuown tcday.-

is yot tie wonderfully complote line of suline and alkall deposits of
nyondng carry chowt the same degreo of esteen as bor classical and unadstakadly
visible oil stractures roceived aa lats as 15 years ogo. Yor both forus of depoaits
GCoverment and privete geologists completed carsful studles long before exteusive
exploitation actuslly started. As yet expleitaiion of the caemlcal deposits koo
£21lcd to reterialize, but before being roscusd from their uniuly prﬁlonged state
of dorauncy Lt, however, happons that & host of prodlezs remin to be sclved. For
tre colution of the mest pressing problexs more relinnse mucst be placsd on the
minds of the politiccl eccnomlsts ond tze tectimologicel experts rathor tham cn
finlirgs of peologists that are slready a matter of dosuzectzry record.

of course in Iurope tha recovery and mamafroture of scline znd alkall
comsounds hos long been sn old znd firzly eatrsnched ludusiry. In lzorica the

now infant irdustry has 2 long way to travel before it will be entirely frosd of



foreien domlnation for even the sgurce of 1ts busie rsvw mmterinls. Tns of the
leading Tyoming salts that recoived dosoription in preceding chapters was
ragnesiun sulphate. Froa 1922 to 1925 the amount of marmesium sulphate imported
for consumption in the United States veried from 8,211,228 to 25,780,734 pounds
amually., It 18 extrenely douviful if the purity of the prepored imported salt
eould egual the elrwost chemiczl pure lale deposits that zre found in Vyomdng |
olose to the rzilroads in the Fedicine how and Douglas localitiss. As recorded,
the foregoline import figuma plousibly disclose that before ;b'aariﬁa csn esteblish
& cozplete marmeeiux industry of its own, some far-sighted pathfinder will have
to start the exploitation of the wonder Wyozing de;-msits even if fair aml adequate
protection is unprocurable st this particuler time.

Frior to preperction of this paper o car&.varsatlnn entered it o with ir.
Dan V. Ci11, the plomeer producer anl shipper of sodiuz sulphate in this state
also éi.a'cloaed thot Incressing fomién importations bss within the past year or
two restricted the highly profitable market thot he, single-handel, developed for
that 2lkz1% chemical of Lyominge Had A1t been poacidle to conduct sindlor engulries
ou the resaining chanlesl salts, alwmost exclusively found in toe ¥yomdng depository,
equally elucidating replies would bave doubtlossly been rocelved,

In the econoslc history of fmeries there were poriods when tne steol,
motor ani otuer gient industrizl enterprizes of the present day had to recsive full
axd ecoesplete protectlion from lc:'.cost produsts fabricated ebroad. For- the bivth
and crestion of an alkeli industry of similar mational mapnitude, the p}esent
irericsn wage ecale rmst decand am egquel dopree of protection first of all. As
now developed, most of the larger schenical works establisied locztions near the
ttlantic sea-board. Fven with present toriffs i¢ 1e cheaper for those romi-
focturers to pay the duties on basic chenicols purchassd abroad rulher than pay
tre long-bsul freight rates that would prevall 4f these sclis would be abipped
fron thely nesrest dozestic depositories out hero in Vyoming. Had thess lovly
alxzll selts slweys received tihe depree of protection dae them the preat chexical
smanufocturers would bave doubtlessly sought sites not far distont from the ¥yoming
r<w notericls for the locztion of thelr originzl plants. it tkhe prescnt tice

no ons will blame exlsting manufacturers for besitating to wmove thelr well orgznized



busimsasce dircet to the ereal matural Gepositories thnt zre situsted in Wyozing.
However, to prevent sluzllar economic dislocations in the future, the oritiocal

tire has srrived for the broader-gaucsed statesman of Lyouing ¢o be strioctly on

the job. All told, the prodlem of cutting down the inorensin~ {nflux of raw
chsmieale prepared by low eost foreism labor rmat consern Lyomine far mors o than
any sther stats, Instend of gpreading farthar inland, tarif? difforantialsg should
rastrist tle fature Importztions of chemiceal salts, pecullsr te Uyoming, to points
that rerely fringe the Aflantic sesboard. In this conmsetior 1% may be surprising
to wontion thiat the ploneer shipper of solium sulphate in Yyominge was wable to
extend his z=riet sast of the Uissouri Hiver during tre »est vesr. Zconomiezlly
end paograpkieslly speakicg, the cotive Zisslzelppl velley should be ripghtfully
ireluled within his immediste trode territory for the exhaustlesns ehenieal dsposits
that are now under k13 proprietorskip.

Pecheilogienlly speakdng, such missiczary work remmins to be done before
& coxplste chenical Industry worthy of 1ta mawme can be crpanized In Wyoming, 2
eoniuncted todey, & felr slzod operzifon would reculre on initinl experiditure of
one bundred million dellars. Terely to ostalog 2ll of the varieties of chenicols
tket chound vithin the notuersl lsborstery of Uyonlng vill hardly suffice to ettract
tre azzmourt of capitsl penticned, To expedite mattors 1t =y poy to odd s=mn allall
axpert to the payrell of thils c2fica. ? & gentleren exn be procursd who bae eone
tributed & laboriouns 1ife t¢ that highly specialized fisld of endeavor, it would
be poscible to 1iet at lesst & 101 different finlshed chemical compounds of higa
intrirsic worth thet econld be completely made in yoming ehseper than in exny olher
state. OCbvicusly, =y technical staff Lias neither tho time nor trinirg to under-
tare such an exduous trsk at the rressznt writins,

Irportgat inter-relutod sitwtions larpely of s pserrepaiezl snd peolitical
order now ¢z11 louily for tne estavlishzmnt of a cheniecl induetry dirsctly within
tyoring. Cther stntea of the arid woest cortuln scooe chemicnl deposits sirilar to
those found in Yyozinp. 3ut 1t bappens thot nene of those deposite are situsted
as eclose to the Crest Indusirial Zopire of the Tust 35 thore of Tyoming. Soce of
thosoc depusits oscur I states burrem of fucl reserves. In Uyoming reny elinli
and saline lales occur either on top or dlrectly adlccent to bure ges structures,

For tle direct eeparation of thelr one or more ecntaolred chezienl solubles by

ﬂs-



exactly controlled, froctional or repezted crystallization proscsses, no con-
ceivable fuel would be more efficlient them those tremendous ressrves of low
cost, direcotly applicadls, supplies of natur:l ges that possess tre hlgiwat of
xrovn calorific valuce.

it tre present time many forelgn chrerdesls nre kavied to Dlupers Fulls
for redustion to ths metnllic form. The civentages of leeally redvcing cur
soluble magnesium sslts to tho extrewsly valusble netinllic ferm hie elready bssa
discussed in this paper. Tor the early cat2lllshaent of & ozeviesl industry
frox the grass roots to the flnal finished produstis the long paitles that our
prosent statesnen kave fousrbt for the imedlsie hydre-elestricslizztieon of tbs
Green, Mortn Mlatte and other major river couresss of the siate 20w prouzise the
rost sessmable rewaris.

sotentially epesxing, for the future welfare of the "roming Ghenicel
and Industrial Fupire, no singls force will prove as potont as tue inusiilale
devaloprent snd utilization of the wvast hrdroelsetrienl reascurons etlll remuin-

ire intzet in our incomperable, high-grodient river channsls.



