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INTRODUCTION

The fellewing report contains brief deccriptiens prepared by S. H, Knisht
¢f what is knewn of the eccurrence, character and extent of a number of minersl
depesits ether than coal and oil in Wyoming. The resports alse include inToriation
en past develepments, usecs and markets. All of the known nineral deposits &re
not included. Subseguent reports oen other occurrences will be prepared as time
permits. The repert also conteine a bibliography of publisked reports descri-tive
of mineral eccurrences of the state.

Considerable effort has been expended in atterpts te develep many ol tie
ecourrences of minerals within the state. In e number of instences these zritrns
kzve net been successful. The reasons for these Tzilures ere numercus. Scms of
ther: are: (1) many eof the desosits are not sufficientiy sxtensive to warrant lavs:
scale eperstions, (2) the deposits in seme cases are not suifTiciocntly high zrade
in their native state to meet market demands, (3) cost ef recovery, (4) cost ef
precessing, (5) distancs to consuming centers, (6) competition with substitu =
minerals, (7) competiticn with merufectured substances of like uature such z:
sodium sulphste, graphite, etc.

Intelligent approach to develeprent of mineral rescurces involveo:

{1) Field surveys, including the assembling ef all aveileol . s in o 0 $hs
extent, geclezical eccurrance, etc. ef ihe known depocsits. Such carve
bteing conduct=d by the United States Geological Survey and the Gecleglocur Survey
of VWyoming =s time and rescurces permit. In scme instances subswrfuce explorzcicus

are necessary before the extent of a depesit ccm bte evaluated. This woerg is ccsul
and is &8 a rule beycnd the means of existing fact-finding agencies.

{2) Chemicel and pztrogrozphical anelyses to deiermine the extent and :dm . .-
egical-associations of the elemernts in the depesits. Scme work of this nsti .o ic
beimg curried en by both surveys. Although the Geological Survey of ¥yc.ing
dees not maintain am enalytieal laboratory, the Department of Rescarch Cunirmistry
ef the College eof Agriculture ef the Uaiversity of Wycming has coeuverated in
investigations carrisd ea by the Geolegical Survey of Wyeming.

{3) Research on the treatmesnt of the raw materials in attempis te detzrmine
the feasibility of precsssing, to discever if lov grade depesits carn be ecenomic-
a#lly cencentrated to meet wmarketl dermands.

(5) Studies sof zn industrial engireering nature te determine mining, re-
duction, tramsportatien and marketing costs, Investigations leading to the
establishment of lecal industries, etc.
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WYOMING MINGRAL FPRODUCTION

The total yaiue of 21l minsrals oroduced in Vyoming from 1865 to 1936 in-
ciutiv) was approximately $1,247,500,000.*% The velue of the energy producing
fusls {notroleum, coal, gs.tursl gas, and natural gos gesoline) was $1,191,20¢,0t
cr 95.57 of +the value of the tofal mineral produnc.jon. The metals (gold, cooper,
iron, cto.) were vulucd at $33,700,00C or 2.7% of the total. Non-metals (eley,
gypswi, rock, ete.) werc valued ab $22,400,C0C or 1.8% of ithe total.

The velue of minersl preduction rosz gradually from $2,400 (catimats) wort)
of cozl produced in 1865 te some ten million dellars in 19.9. The annurl values
repg=d from @lavan ané 2 half millicn to thirteen znd 2 helf nillicn from 1900
2 1935 inclusive. Anrpual values inereascd ropidiy frowm ninevcen and 2 haif
mi.li r in 1916 tC¢ eighty-three million in 2920, aring uve exteusive development.
of the 2i) industry. During the deerds fron 29721 70 1931 anouwal valuss ronged
from Toriy-six snd a half miliden io seventy-cight nillion. They drepped e
twenvy-twe million in 1933 and rore tc ikirtr-four million in 1976.

‘voring preduced eight tenths of -ne jercsne of the totcl minsral weeish o7

the sation far the year 1936, apnd rouicd twenty-fowrsh in miueral produciicn.

FALL cst-tistical data included in this Yepcrt werc compiled rrom infermeticn
gontoined in the "Minwsral RCS{uu,cs“ publiched rniuslly by he Uhited Stores
Geclogleal Survey from 1882 to¢ 1931 inclusive nnd the "Minecrals Yearb: ck" Hub-
lished annunily by the U. S. Bureru of Hines from 1432 to 1935 unless ctherwise
st=ted. A swmaticn of the valus of the various minerals produced from 1865 to § 00
and the published zarpuczl totals from 19C4 tc 1936 gave a value of §1,243,157,666.

— %
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ASTESTOS

During the sumers of 1934 =2nd 1935 the Geological Survey nade a detsiled
field stuly of all the known occurrences of asbestos in the state. These studies
included the Casper Lountain, Smith Creek and Deer Cresk occurrences in Nctrona
County; the Fire King and Abernathy deposits in Tremont County; the Derry Creek
and Bzdger Creek deposits in Teton County and the Canyon Creek deposit in
Weshakie County. A summary description of these deposits is included in this re-
port. A detailed report will be available in the near future.

A recent brief description of the occurrence of asbestos in Wyoming ap-
pearing in "Asbestos" by Olive Bowles, U. S. Bureau of Mines Bulletin No. 403,
p. 25, 1927, follows:

n4 srall production of chrysotile w:s reported from lyoming in 1892 end
from 1906 to 1912. Asbestos occurs in a serpentine ares of approxinmately 4%
square niles on Casper Mountain about 8 miles south of Casper and in the Smith
Creek arce of about 7 sguare miles 20 miles southeast of Caspar, btoth in Natrona
County. The mineral occurs principally &s cross-Tiber veins, few of which are
rmore then an inch across, but a minor gquantity of slip fiber cppesrs in places.
In 1910, the ¥yoming Consolidated Co. opersted o small mill in the Omith Creek
ares, handling about 30 tons of ore a d=y. A 11ill w=s built on Casner Mountain
in 1911. Very little fiber has been produced in either locality, but the Patee
Asbestos Shingle Co. reported production of 200 tons in 1934 from its Casper

Mountzin property.

i0ccurrences of spinning-grace asbeetcs nesar Lander end Atlantic City,
Fremont County, were reperted in 1919, but the properties have not been. developzd.
A srell qusntity ves obtzined at Wheatlsnd, Platte Cownty, in 1920. Chrysotile
has besn found in several other places, but most of the occurrences throughout
the stcte sre relstively low-grade, short Tibers.™

The 200 tons of ashestos reported to have been produced by the Patee
Asbestos Shingle Compeny im 1934 mes serpentine rock rather thon chrysotile as-
bestos. It weS mined for use in the manufacture of chimney building bloecks.

VARIETIES O ASEESTOS

In a @iscussion cf asbestos it should be born in mind that "asbestos is a
name appllﬁd"tc §ever31 édifferent minerzls. Chrysotile is & hydrous magnesium
silicate (Hhmg381209}, a Tibrous cerpentine. The strength znd flexibility of
the longer fibers are such th=st it cun bz spun. Chrysotile constitutics’the bukk
of the world's procduction of asbestos. The Wycming occurrences are for the most
part of this voriety.

Anthophyllite ((Fe.lig) Si03) is a variety of asbestos belonging to the am-
phibole group of minerals. Usuzlly it is britile =nd of low tensile stirength.
No extensive deposits of anthephyllite in Wyoming are known to the Geoleogical
Survey.

isountsin Woed is & minersl vhich is freguently mistuken for asbestos. It is
a compact fibrous amphibole. The fibers are brittle and cunnot be readily
separcted. It has nc known commercial vazlue. It occurs extensively at various
locelitiss in Vycning.

Trere are several other varieties which occur elsewhere, chiefly in Africz
and Itesly.

‘Domestic production of asbestos in 1937 was 13,284 short tons of chrysotile
end 6} short toms of amphibole. The average value of domestic asbastos sold ¢r
used by vproducers in 1937 was aporoximately #29.00 = short ton. Imports for 1937
were 3C7,188 shcrt tons, with Caneda supplying 227,078 tons, Africz 5,346 tons
end Russia 6,L22 tons.
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The oprovince ef GueTzc has been the principel producsr Ci
ertire output is derivei from eross-fiber veins renging T'rom bhial
lost of tie preduction is from veins ¢ to F inches
yucbece Truserves £re VEry

or 5 inches.
Cepital in minec aund wille

yield is 5% of the totzl rock mined.
mill capacity is ever 1,000 tons c¢f rocl: an hour.

extimnted at nesrly #2-,000,000.

large Combine

d
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ASEESTCS TN VWYGNING

By R. Il. Backwith

INTESDRUCTICH

During the swaiers of 1934 and 1935 the Geolozical Survey of Vyowing
arried on an investigation of the asbestos and chromite deposits of the stote.
The vriter spent 7 weeks in the field mnd was esgisted by R. C. Shcemsker and
H. M. Olinger. Approximately 8 squere miies were mopnad on o scale of 1 inch =
1,000 feet or 1 inech = 300 fzet. The results ¢ the investigationy are in
procrgs of prepsration fer publicsztion. The msterial below is & sietement of
some of the gen=srslly kpown facte sbout asbestos snd a resume” of the writ-rtu
Tindinzs on the deposite of Wyoming.

PROPERTTIES

Asbestos is the name given to veriocus fibrous minerals of which ihe two
rost importent are chrysotile (H ﬁgnSigOg), a Titrcus variety ol scrrpentine,
end anthophyllite ((iig.Fe) £103), a"membar of the amphibele group. The Ffiber
of certzin varieties of chrysotile is lecng, strongz end pliable and, therefore,
can te spun. Other varieties in which the megnesium is partly renlaced by
iron give nore brittle

and less flerible fiber. The fiber of omphibole so-
bestos is coarse, brittle, has a low tensils strensth and connot be used for
spinning.

}0DI OF OCCURRELICE

A1l of the devozite examined ars of one type essccisted with uwltrabasic
igneous rocks of pre-Cambrizn age. EFEoth ¢hrysetile z=nd amphibole ssbestos
geeur in fraectures from z gmall fracticn of wn inch to sever:sl inches wide in
nasses of rock serpentine formed by Lirdrethermel alterstion of vltrabacic ig-
neous rocks, such 25 psridotite snd picrite, TFibsr which lics at right =ansles
t¢ the wells of the fracture is czilaed cresz=Tiber; that which lies narallel
te the Tracture walls is czlled slip riber. Eoth chrysotile and =smphibole
sre found in some of the depesite in Vroming, btuil the second varicty is found
enly in suberdinate amounts.

USES

The principal use of chrysotile fiber which is long and flexible enough
to spin is im the manufacture of automobile parts such as brale-bund linings
and clutch Tacings. Spinning Tiber ie alsc used for the mapulecture of as-
hestes cloth, fire-vroef curtains =nd clethinz. 1ill fiber, that which is too
shert or brittle for spinning, is used in the m=nufacture of shingles, paper,
wall-bozrd, pipe ond doiler coveringe, =znd for meny purpesss in chemical luber-
atories.
DEZCRIPTION Or DEPOSITS

Teton County

Berry Creek Depcsit.--The cl-ims sre located on the head of Zerry Creek
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approxinately 2 miles east of the vntershed of the Teton Ranpge sand 6 niles
gouth o Yellowstone Pnark. The nsarest ruil point is Lwmont Siding, Idahc.
From here a road extends 10 to 12 miles eustvard to the vicinity of the state
line. From here to th2 asbestos dencsits, a distsnce of 16 milee, the road
hss beex washed &nd obstructed by rfaller trees so thet it can be travelled
enlv or foot or horselzck.

A Tew hundred feet stratigrephically below the Cainbrisn sadiments is 2
tabular msss of partizlly sltiered veridctits stonding on edge and enclosed
by granite goneisses., The peridotite mass strikes east, hos a maximum width
ef 50 fzet and cen be traced aleng strixe zbout 400 Teet. Severul fraciures
in the zlter=d peridctite zre occupied by slip-Tiber chrysotile and zmphibole
ef fiber length less than 1 inch. Iuch o the fiber l:ds been destroyed by
subsrusnt replacement by quartz.

Esdger Creek Deposit.--The mineral deposit in gat. 5y o 6 Moy R 117
¥W., on Sedger Creek in the western part of ths Teton Ranrse contains a fib-
reus voristy of talc and ne asbestes.

Fremont County

Fire King Deposit.--The propasrty is locsted in secs. 22 #nd 27, T. 30
W., E. 100 V., Atlantic Geold District, usar the crest of the southsrn part
ef the yind River Rznge. The nearest rail point is Londer. From here 9
miles ef the read distznce to the depesit is osver oiled highway. The remain-
ing 20 miles is ever poor dirt rcod with steep grades

L generally tabulsr mass of serpsntine standing verticslly and striking
northezct lies between 2 successien of cusrtzites, grecn chleorite schists,
and bleckx magnetite schists on the souvthesst and grarite gneissces on the
nerthwest. The muss is widest, =zbout 80C fert, at the southwest end where
the serpentine passes undar the alluwiun of Roeck Cresk. From here the width
decreases northeastward, and the serpantine body pinches eut 2,500 feet north-
ast ef Reck Creek. About 100 feet northezst of the thin edge of the neinm

mz88 is a lens of serpentine LOO feet lenz and 80 Feet vide. The serpentine
of the mzin mass is iqtllauely ractured ir 2 remifying patterz,princirally

in a zerne extending inward 20C tﬂ 20C feat from the morthwest contact. The
fractures strike generslly parallel to the contsct, dip steeply to the south-
cast and are eccupied by cross~-fiber chrysotile. ilost of the fiber over 1/8
inch lemg eccurs in a zecme not mere than 50 feet wide and 80C feet leng ly-
ing sleng the northwest edge ¢f the main mess at the northeast end.

T2 chrysetile fiber is fine, {lexible and strong. Fiber up te lé
inches lonz has been tsken from the depesit. Iest of it is, however, under
% inch ir length.

The zebestos-bearing rock hes been minsd from an epen cut and a cross-cit
tunnel erd shaft. On the preperty there is a mill, now largely dismentled,
for separatien ef the shorter lengths of fibsr fraa the roci. Hand-cobbed
crude fiber was produced and shivped from Lander during the Woerld Wer. The
property kes net bech worked in the last ten years.

Ltsrnathy Deposit,--The claims are located in the SE& sec. 19, T. 30C
N., R. 96 ., 38 miles scuthznst of Lander and 5 n:ilec south of Beaver Hill
en the highwey from Lander to Rawline, The &reaz including the cluims =nd the
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roaed tc the highway is one ef low relicf. Mozt of tle quarter section in which
the deposits are loczted ic underl=ain by stritified white volesnic ash of thre
‘hite River group. In the northwest pvﬂt of the guarter section the volcanic
ash hes been eroded, exposing pre-Cambrizn grenites and gneisses which sur-
round four lenticular masses of serpentine. The laorgest cne is 600 feet loug
and 250 feet wide. The nerxt in size ic 900 feet long snd has a maximun width
of 130 feet. The two smallest scrpentine lenses are lesc than 300 feet long
and 5C feet wide. 1Im e few places the serpeutine is cut by fractures, which
strike generally parzllel to the contzct between the granite and scrpcntine,
dip stecply, and sre Tilled with fine, flexible cross-fiber ckrysotile. The
lenzest fiber secn in plece by the writer was % inch lonz. The ovmer reports
finding fiber up te 13 inck leng in one of the prospect trenches.

Grznite pegmatite dikes cut the serpentine of the southern part of the
longest lens. Two prospect trenches scross the contnets of different dikes
snow that the serpentine has been ultered to vermiculite for a distence of ot
least two feet. Surfsce cover made it impossible to obtaim informuticn en
the lengths of the two vermiculite zones parallel to the dike contacts.

Natrenz County

Casper Mountain.--The area of pre-Cumbricn rocks contciring serpentine and,
in various places chrysetile is lecated in sces. 16, 17, 18, 19, 20 and 21,
T, 32 N., R. 79 W. There are nuierous sacondary resds suitable for trucking
within the area znd from the north edge =2 county read extcnds & miles north to
Casper.

Casper Mountsin is an cestwerd-trending anticlime boumded at its northern
base by a southward-dipping thrust fault. Both east ond west of the area in-
vestigsted Cambrian end Hississippiun sediments oress the axial plane of the
anticline. Over the area investigatzd c¢rosion hLas removed the sedimentary
caver znd exposcd the pre-Cambrian core of the anticline. The oldest pre-
Cembrian recks are sernentinz, tele schists, hornblende’schists and metadia-
bases, which prebsbly represent beth intrusive and extrusive phases of a peried
of basic and ultrasbasic igneous azctivity. The elder basic zud ult r¢b1 ic
recks were invaded by granites and greniis pegmatites. %awﬂ of the hornblende
schists were injected hJ granitic materisl end convorted to gueisses. Sone
of the grenite pegmctite dikes are seversl thCUgaHd feet lens and vary in width
up teo 200 feet. They conszist of quartz ond microclime and loczlly contoin mus-
cevite in crystals up te 2 inches scross. It is not prohable that the pegmatites
could be worked profiitably for musceovits, dbut they might pessibly be for feld-
spar,

Mearly hzlf ef the pre—Combrian arez is underlsin by sernentine. In e
belt zeversl thousznd Teet wide eytprd 1;tﬁ astvard acress the northern
part of the aren in =ec. l? and the Nir: . 16 the serpentins is locslly in-
timetely frectured and cress-fiber ch Tsotil hes developed sleng the Iracture“-

o
C‘
se
feis

Fiber up t6¢ 1% inches leng is knowm, alt;augn .cst fiber is ruch shorte The
Chrysotile is wine yellew in color, end conrser =2nd Iore brittle thaun Lhe bast

grades.

The asbsstos belt was thoroughly oo
the ecrly part ef the century. In 1910 a
Jince then the mill and rest of the cluims have be &1 nbatdc‘e A nunber of
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the elszinz tor which privete ownership title was schuired during the peried of
develeprent are now occupicd by summer cabins ol Ceasper rocidents.

Smith Creek.--The deposits are lecated in secs. 19, 20, 2% and 30, T. 31
N., R. 78 V., 28 miles southcast of Casper. Five miles of the road froum Casper
is oiled highveay, 13 miles is graded county road, &nd 10 miles is poor secondur
rozd.

Three lenges of serpentine are enclosed in gragites and grenite gneisses.
The dimensions of the lenses zre 900 feet by 30C feet, 700 fest by 280 feet,
and 600 feet by 180 feet. Surface exposures on the largest lens show no as-
bestos. The twe smaller serpentine lenses are cut by frictures with a generul
weatward strike., Some ef the froctures are cccupies by cross-fiber chryse-
tile. Along ethers the serpentine has been replaced by a black metallic
rinerzl, probably megretite. The lonzest fiber seen was 3/4 inch long. Tihe
chrysotile is of a variety clesaly similar to thst fourd om Casper Mountsin
and is coarser and more brittle than the hest varieties,

The two sitaller serpentine lenzes have been thereughly prospected by
shallew trenches and shafts, and & trench 50 feet leng and 20 feet dzsep at
the deeper end is cut into a hillside along one of the larger {racture zcnes.
Near thz large trench is =2 three-story mill revorted by local resicents as
. heving been built in 1906. A smell conicrl t=ilineg pile 15 feet high snd 30
feet in dismeter indicates that enly a small tonnsge of asbestos-beering rock
was milled up te the time of abandonment of the property. Ifuch of the mill-
ing machinery has been removed, and the buildinz =nd remeining machinery &re of
little er no valus.

Deer Creek.--The depesits are loecated in sec. 23, T. 31.N., R. 78 W.
southesst of Casper. The road distanece to¢ Cosper is 30 nmilsg, At least helf
ef thé romd is poor secondary rcad with steep grades.

A lenticular mass of serpentine 1800 feet long 2nd 800 feet wide is en-
closed im massive granites enclosing xenoliths of metadiabase. The serpentine
jg intinastely jointed. The predominant strike of Jjeints is northeast parallel
to the loanger sides of the lens. Aleng scme of the joints the serpentine has
been rapl=ced by & black mineral, prebably magnetite. Over nost of the ares
there is ne chrysotile exposed at the surfacs. Twe shallew trenches in the
seuthwest part eof the mass near several psgmatite dikes expese a vein-like body
of slip-Tiber chrysotile one inch across. <The ibsr is coarser &nd more brittle
than the best grades of chrysotile.

leshakic County i
Canyor Creek,--The claims are lecatzd on Canyon Creek in tke higher part

ef the Bighorn Renge in sec. 25, T. 48 N., K. 86 ., a few hundred fset west of

the west toundary of Johnsen County. The nearest tovm is Buffalo. From here the

road distance is 42 miles on U. S. Highway 16 end 7 wiles ever poor szcondary

read.

The cleims are on highly folded metadi=lases, gray phyllites, and
stones forming & northwsrd tremding bond akeut 3,000 feet wide lyim
grenite injection gneisses., Lt the time of the writer's visit in 15934 ten

or twelve men were putting dovm 2 shkaft in the SE: sec. 25 on preperty of the
Wyoming Asbestos Mining Company. The shuft had reached a depth of 25 feet. Mo
chrysetile had been encountered. The only fibrous minerals exposed were minor
sesms of fibrous tale nnd =mphibele.

iy}
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BENTONITE

Bentcrite is a clay meterial which has found numerous uses in inductry in
recent years. Some of the principal uses are bonding sgent, o0il well drilling mul,
bleaching agent, in the manufacture of cement products, ccramic products, somps,
paper, cosmetics, water softeners, paints, medicinal emulsions, sealing ngents, =tc.

The bentenite deposits of Wyoming are of widespread occurrences throuzhout
the state. No attempt has been made to determine the available tonnasge, but it
is krown te be sufficiently large to satisfy the market demand at the present rut -
of eutput for mezny years. Bentonite clsys occur in seans from a few inches to
sever=zl feet in thickness. The seams have wide lateral extent. The most valustlc
seams occur in the Movry formatiocn or a short distsnce above or below it. They
are upper Cretaceous in age.

Bertonites produced in the United States are of two classes, (1) those whi .,
swell severzl times their original volume when in contuct with waeter, and (2) thos:
which swell no mere thzn ordinary plastic clays. Host of the Wyoming bzntonites
beleng to the first class and are used for the stcndard for the United States. The
commercial value of a bentenite deposit depends upon a nunber of Tactors, chief cf
which are (1) the type or class of bentenite, (2) thickness and purity of the
seam, (3) the amcunt of overburden and (4) proximity tc shipping points. Sezms
lying at lov angles with relatively small amcunts of everburden can be develcoped

more econcmically than seams stending at steep angles.

Present production is limited to aress in Yasion, Creok and Bighora Counties.
The principsl Westen-Crock County 2rea is from ors to three uiles wide ana extends
from Osage to the Belle Fourche River scme seven wiles northeast of docreroft, 4
smaller zrea lies south of Newczstle near Clifteon. Froduectien ir this arcs is fron
a seem having z regional dip of less than 5 degrees and an average thickmess o 3C
inckes, The thickness of the overburden reucved to recover the bentenite averages
7 feet, Mining metheds consist ef stripping the everburden with tractors. The ten-
tenite is leaded inte trucks with power shovels. Owing tco freezing, all mining is
done during the summer months. Stock piles are sccumulated for winter milling.
In socme instances, the cley is trucked twenty-five niles te mills.

The Bighorn County area lies from ten te¢ wighteen miles noerth of Greybull.
Here tho bentonite is expesed cn the back sleres of hegbacks, the averburden
having been removed by erosiom fer some distance dewn the dip slope. The ben-
tonite ie shovelad inte trucks by hend.

Hentenite wes first produced in Wyoming in 1888 when 2 small smount was
shipped from Reock Creek, Albany County. Producticn begsn in VWeston County in
1897. Productien was less ther 1,000 tons annually until 1925. Therc was a
rapid rise im production from 2,584 tons in 1925 to 25,006 tons in 193%0. 1Im
1932 productions droppad to 12,632 tons. Frem 1933 tc 1932 there was a marked in-
crease in producticn. Last year (1937) production rese te 67,956 tens having a
value of %659,111.

Bentonite (both class 1 =nd class 2) sold during 1937 in the United States
amewnted to 194,768 tons havierg 2 value of $1,500,758. Vycning, therefore, vro-
duced 34.5% of the total tonnage. The velue of V'yoming bentonite sold during 1937
was 4% of the nations cutput for that year. Five mills zre engeged in processing
(grinding and drying) bentemite is $22.0C per ton. Price varies according t¢
the type and processing.
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A recent press notice states that & precess Las been pzrfected at the
liassachusetts Institute of Technolegy for the making eof peper {rom bentonite.
The netice did not state the type of bentenite used. Further information on
this subject is awaited with interesdt.
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CHROMITE

The cccurrence of chromite in the Casper Mountcin snéd Deer Creek areas has
been known for some years. The Geological Survey nmade a detailed Tield study of
the Casper Mountain eccurrence in 1934 and 1925. A brief summary of the survey's
findings is included herewith. A more detailed rewort together with maps is in
preparation. Available exposures of this occurrcnce are such that it is impossiui-
to make adequate estimates of the tomnage of verious grades of ore, The Geologic::
Survey of VWyoming has recently accepted an offer from the U. S. Geoloegical Survey
to assist in further investigations to determine the possible econcmic value of
tris deposit, It is anticipatad that this work will be carried on next soring
and will consist chiefly ef trenching operations.

The follewing description of an occurrence of chromite in the Deer Cresk ore
je takem from the U. S. Geolegical Mineral Rescurces for 1918:

"Chromite was discovered on Deer Creek 16 miles southwest of Glenrock, Vyo-
ming, ebout 1908, 2nd & sm2ll gquantity of the ere, possibly as much as 700 long
tens, has since been mined ond shipped. Operations ceased years sgo until 1918,
when the Ferre Alloy Co., of Denver, obtained contrel of the preperty. The chroil..
@ceurs in & belt of serpsntine about 25 feet wide belween granite and hornblende
senist. It crops eut abeut midway en the steep slope of Deer Creek canyon, which
is nearly 1,000 feet deep. The body of chromite expesed in 1917 shewed an ir-
regular thickness ef 2 te 5 feet and a more or less continueus length for 15C fect.

"Chrone chlerites sccur abundantly, forming veins and liring cavities in the
chremite. In cempesition the chromite renges frou 35 to 44 per cent of chromic
oxide witk 16 te 20 per cent ef irem oxide. Tests of the ore for furnace lining
are reported te& have shovm it tee easily fusible fer that purpese. The Ferre illcy
Co. uses it in the marufszcturs of ferrochrome.”

Due to the greatly augmented demands of war conditions the rine vas operatoed
in 1918, 1919 and 1920, during which time 1,594 tons of ore conteaining from 35%
te 45% chromic oxide having a value of &,4,,°8 were shipped. There has been ne
preduction since 1920.

Only 315 tens of a tetal of 2,321 tons of chromite shipped Trom wines in
tre United States in 1937 vas ore contsining from 354 to 45% chromic oxide. Thre
remeinder waes ore containing 45% or more of chromic oxide. The chronite imported
inte tke United States inm 1937 (553,916 leng tcus) contoained 44.6 chromic oxide.
Tre highest centained 55¢ and the levest 32% chromic cxide.

Further informatior £s to the nsture and character of the ore wnd its cc-
currence in this area will be necessary befors any staterents can be made a8 10
the pessible ore reserves. Information st hend indicates that they arz not largze.
The acquiring ef additionsl informatien would necessitate trenching or core drill-
ing.
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CHROXITE IN WYOMING
by

R. H. Beckwith

INTRODUCTION

During the summers of 1934 and 1935 the Geological Survey of Wyoming carricd
on an investigation of the asbestos and chromite deposits of the state. The writex
svent 7 weeks in the ficld. Most of this time was spent in on investigation of
asbestos, the results of which are given elsewhere. The vwriter wishes to exprest
his thenks to Mr. H. F. Eppson of the Research Chemistry Department of the Az-
ricultural Experiment Station, University of Viyoming, for the chemical analyses 7
chromite samples given below.

PROPERTIES

Chromite is a black to brovn mineral which commonly occurs in octahedrers,
hes & metzllic to submetallic luster snd specific gravity around 4.5, The theor-
dticel composition is FeCry0, eguivelent to 329 F=0 and 68% Cr03. Curomite corn-
taining as high as 68% Cro0q is seldom found, since chromite is isomorphous with
magnetite (FeD.F8203), picotite (2zC. Alzoq), and other members of the spinel grri.

¥ODE OF OCCURRENCL

Primery deposits of chromite are jnvariably found in ultrabzsic igneocus rocks
such as peridotite, picrite, and dunite or in their altered and metamorphosed
ecuivalents. Chromite tedies are commenly in the form of dikes, irregular bodiez
near thes contact of the enclosing mass, or streaks (schlieren) in en ultrabasic
intrusive mass. Chromite alse cccurs 1in disseminated granular form in uwltrabasic
igneous rocks, serpentine, and their metomorphos:d equivelents.

USES

The largest part of the chromite preduced at present is used for preparation
of the alley ferrochreme and for making of chromite fire brick. A smallier emcunt
is used in the paintand chemical industries. Chromite acceptable for preperution
of ferrochrome shuould ecndzih mire then 450 of Cr203 and less then 5% of 5i0..

The phosphorus content 1must be less than 0.2% and sulfur less thap 0.5%.. For

fire brick use the Cr203 content can be leover then 45%, but a high iron content is
undesireble because of the tendency of iren compounds to fuse at a low temperatuie.
Ore for the paint and chemical trade nust be of much the same quality as that for
the manufacture of ferrochrome.

DESCRIPTION OF DEPOSITS
latrona Couwniy

Cesoer Mountain.--The general geology of Cr3per Mowmtein is described elss-
where in ceanection with the descriptien of the asbestos deposits of the area.
Fnclesed in granite gneissez and metadizbases in the SWt sec. 16, SE: sec. 17, and
NE: sec. 21, T. 32 N., R. 79 W., is a lens of chromite-bearing tele schist. Tze
lenger axis of the lens extends in the genmeral dircction ¥ 60° E and is 2,500
peet leng. The maximum width is 350 feot. The felistion ef the schist strikes
generally percllel to the leng axis of the lens z:ad stends verticslly er dips
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at high cnzles to the northwest and southeast. The chromite occurs in lenses or
heds up te several Teet across, with their shortest axes lying normal to folintici,
and as fine granular msterisl disrceminated through the schist. The vriter believed
that the chromite depesit was formed as follows:

The talc schist wss originslly am ultrabasic igneous rock intruded during th-
peried of igneous activity represented by the serpentine masses of the aren and
was probebly a part of the larger mass to the northwest. The chromite was forucd
by crystallization from the ultrabasic magma in the early stages of consolid=ation
and wes concentrated im its present position by sinking of the heavier chromite
crystals to the bottom of the magma bacin or by diffusion to a cooler latcral
mergin. During a later pre-Cambrian orogeny the ultrabasic igneous rock was
lecally metemorphosed te a tale schist end the lens was separated from the lurger
parent mass by invading grenites.

Character of the ore.--The writer did not carry on systematic sampling of tiv
ore. Lost of the area is covered by soil and more extensive prospecting would hi:
to be done before eny conelusions would be drawn as to tonnage of ore prezcent. A
few typiczl samples were collected end submitted to H. F. Eppson, whose analyticel
results are given below.

Ne. CrQOB% Fe0*q, Mz0% A1203% siozﬁ
585 13.7

5854 26.6 63.0

588 26.7

588A 26.6 356.0 4.9 11.0 nil
587 3.6

585 and 588 sre crude ore of the best grade. 5854 and 528A were prepuared
respectively from 585 and 5¢8 by erushing through s 1l5-mesh screen end treating
the fractiorn caught on a 250-mesh screen with Thoulet solution of specific gravity
3.3, Microscopic examination of the resuliing concentrates showed that there wes
less than 5% of the lighter minerals left. 587 is telc schist containing dis-
seminated chromite. '

The following conclusions can be drawn from the anslyses:

1. The ore which the writer considered, on the basis of field examineticon, as
the best available contains nearly 504 of ganguc niinersls. Removal of gangue miua-
erals from 585 and 588 approximetely dcubled the Cr,0, content.

2. Some of the chremite concentrates contain sufficient Gr203 for use in lhs
manufacture of fTerrcchrcme. 585A, however, is tec lew in Crp04 for this purpose ans
is extrzordinarily high in iron. A large part of this iron is probably in indivi-
duel grains ef the mineral magnetite, since 5854 is much mere strongly magnetic Th
5884, The fact that chromite and magnetite have nearly the same specific gravities
would present sericus difficultics in a cermercial separation of these twc miner=is
_bv a process depending en specific gravity.

3, The chremite content ef some of the tal.c schist in which disseminated
chremite is easily visible with the nsked eye is low.

*Forrous =nd ferrie iron were not determined separately. The total iron wzs
calculated as FeO.
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Er80MITE

comiie ig hydrsied mignesium sulon:ite (Edsom Sults = MgS0, 7 Hoo).

This celt is recovered from natural brines and is mede certiricially by adding
sulwauric ecid to mugnceite (MgCO; ) or dolomite (1izC03.CaC03 ). Domestic mig-
iesium salts urc recovered from natursl brines (Michigan), bltbﬁrn‘ueters (Sen
iero Bey), sew water, solt wells -(Michigun) and deposits of engomnite (Viashing-

o).

c'- L" o

Tre cosomite Geodogite of the Rock Creek Lekes, Albany County, have cttrict-
¢6 considerchle ¢ itention in past years ond efforts have been mude to market thez.

Field eramircticons of these lakes were made by thc Geologiccl Survey in 1333 end
12325, The lives were manped snd the thickness of tas surfice galt @pozite sere

Getermined st verious stations., Chemical enalyses of 13 samples wore nade.,
From the rosulis of this survey it wes determined that the larger li:ke of iFe
groun (Srocilin Luze) is the only one which contains a congiderable amount cf

Ton-rge estim tez »a the breis of Jic ﬁta from this lake are as rollous:
Anoroximste tonnage  Looroximale bannage ippnroximete ton-
of surfuce deposits in black mud nege of salt.

Unsomiti= 21,000 150,000 171,000

drabilite 1,300 160,000 101,300
fotal 22,300 259,000 272,300

tosnl amount of ensomite conteined in the surfoce incrus tution @ad the
amderivinz mud bed at the time the loke wes sucveyed was calculated to be
171,000 tons. The black mud of tuis lrkz iz underlsin by sond, a sample of which
vielded z.79% g0 and 2.60% Razo. The salte of tag brin; contained in this sund
floor of the lalke are not 1ny*uded in ths sbove cotimcte

izing the mognesium celts
ium. The total cmount

g
: s jo of opsomite yieldiag
anJrJ::WHut‘v one tenth of a2 nound of metallic megnesium.
Tae moenesium sold or uscé by the produccrs in the United States amounted

to 2,270 tons in 1937. All domestic mognesium is sroduced by ele trnlrQ1° of
2 chloride. Approximetely L pounds of sniydrous maguesium chioride
noand of metal. Approximately 2 2 pouncs of anhydrous megnesium sulphate
wouls "ield 1 »nound ef metal.

There are ne other deposite of evsomite known to the Goolegicel Survey in
which engorite nredominates over the other salis in the dewosit.

Ervroximctely 2,200 tons of epuom s
the United Stoteg in 1937. Tae valuc of the imtoricd muteoricl was eroreozimately
€30 ¢ tom.  The average velue of neatussd iva salbts (chiefly culvhate ond
caloride) producedirom brines andé sex witer snd sold or us sed in the United

Stetes in 1937 wes aporoximetcly 22,50 & ton.

ts were imnorioed for consumntion in

()

1, rFor & detoiled discussion of the Rock Creck Lekes see accompanying ravert.
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GOLD

roming hes not been an important #nld producing state. The totzl amount
of gold wctuzlly produced is not definitsly knowm owing to lack of records during
the ecrlier years of production. Annucl production records (including estimates
of production from 1867 to 1895) vublished by the United States Geological Surve;
end the U. 8. Burezu of Mines credit Wyoming with heving produced 8157743548
worth of zold. A critical study of the early history cnd development of the
itlsntic City-South Pass Mining district from 1867 to 1874 leads the writer '~
belizve thai the cbove figure is conserveitive.

e South Pass-Atlantic City district in southern Fremont County haz Boea
the nrincinal gold producing area. The vroduction from tids district has ew-
cecdrd the totzl production from the rest of the state. Recent improvements i
the recovery of placer gold together with the increase in the value of gola savl
rise 4o increased production from the placer gravels in the Atlentic City <ic-
trict. From 1920 to 1930 gold production averaged less than §1,000 per ye:r.
Precéuction rose from 51 oz. having = value of £1,165 in 1931 to 4,871 oz ]
& velue of £170,254 in 1934, and drooved to 1,776 oz. heving a value of ¢6Z,1:
in 1237. Iragline placer operations cn Rock Creek accounted for the greater
part of tiae recent production. (87% ia 1937).

7 one lode mine in Albany County shipped 7% tons of gold ore con-

1 oz, of gold. Two lode mines in Fremont vroduced 9 tons which yield-
of gold. A total of 24.17 ounces of gold was recovercd from scetierad
ctions in Albany, Carbon, Sheridan and Teton Counties during 1937.

In 193
ing 4.6
E£D cz.

&cer oper

The totzl valus of the gold nroduced in the five yesrs from 1933-1937 inclu--
sive was 5487,424 compared with only £17,300 in the years ending in 1932. Lode
gold produceddiring the five year period ending in 1937 was 3,955.73 oz. and nlac
er gold oroduced during the same oericd was 6,716,75 oz. The average gold valuc
of ore sroduceddiring the five yesr peried ending in 1937 was £9.50 per ton.

The most extensive known gold bearing gravels occur{n the Atlantic City-
South Pass district and in the Medicine Bow lMountcins, Albeny County. Numercun
attempts tc recover gold from the grevels in the Medicine Bew Mountains have no%
been wholly successful. Improved methods mey yield more satisfactory returas.
The recovary from such deposits can only be determined vnder actual operciing
conditious.

Lode mining wos stimulated by the increasse in the price of gold. During

the five yeuar intervel frem 1933 to 1937, 13,795 tone of ore were produced waicl
vicldea $131,310 werth of gold. Only 17 tens of ore were sold or treated during
1937, howevor.
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GRAPHITE

Darise the 1820's coasiderable iatcerest wag shown in occurences of grash-
i+- in -re—Cembrien rocks of the Levamie Renge cind the Hertville Uplift. Corsic-
cr:ble nrosvecting wee done cltho there is no recorc of any shinments of granhite
ores Sever&l mcnbers of the staff of the Department of Geology of the Usiversity
o Yiroming have investisoted at verious times the senlogy of the Pluhbego and
Zz11leck cuityon areas, which were twn of the arecs nroswected for gravhite. Syd-
~v Ho Bell, £ the United Stutes Geoloricsl Survey has reported on the grurvhite
surrences of tle Huystock iills (Hortville Uolift). The geological occurreace
cheracter of these occurrences is summirized bhelow.

Tiie rnown crenhite cceurrences in Wyoming erc vssociated with nre-~Cambrian
isneous sada tL,orph ¢ rocks., They are in no scnse derived from the zlterstien
0> zocl bads, ¢s they were formed scores of millisas of years before coal-

i tisn was estsbliched upon the ecrth.

cenyon crea lies adjecent to Highway No. 51, twenty-six miles
north of Lerumic. There is present in this vren nurrow binds of gravhitic sehict

stinding at tecrly verticzl angles cud interbedded P it other types of metemor-
ohic celist. o quantitctive analyses ho¥e been mude of samnles from these bands.
1: iz ~rob-ble that the zraphite content docs noi excead 15%. To be of commercial
51f“1*1ueuce «n ore should contzin 80% gre-hitic cerbon. There is alse nresent
is this aree grashitiec cirbon occurring as thin geums filling fractures in quart-
zite. These seems very in width from a froction of en inch te two inches, end
ther cut ucrosc the quartzite in irregular pettertz. . In one oceurrence which

i3 onen to observition the rotio of grevhite to guortzite is estimated at 2 or

3 percent. There cre no known denositc of grephite, ner is it belicved that

eny oceur in this erea which would yield & commerecizl granhite ore.

The Halleck Canyon arez lies o the south fizak of the Hulleck Canyon five
or gix wiles west of where Highwey 51 crosses Slucgrass Craek. Here irregulor
scems of cmerphus greshite a few inches in width (pessibly wider in some places)
cut seross metamornhosacd limestons. The ceamsstund at n¢bk sngles, An examinae-
tion of the grophite taken from the eccurrence erg, on inspection, to be too
hich in forcipn matter to be of murketible grade. ﬁr ezeminetion ef the granhite
on the dumps of vrospect wits which have been onened on the scim rev reals the
~rescnce of some graciiie which mizht moke an wceenteble ore.

Bkl1 reportz the occarrence of ceversl binde of grenhite schist in T, 27
and 28 ., B, 65 V., ia the rugged hills zround Heystack Peck, These binde range
in thictness from lwo fect to ten feet. The richest smecimens conteined up to
146% of cirboniceous matter having the nicwovcaﬁic hibit of grenhite, Other
srecinens vere estimuted to cortein from 6 te 87 zrichite,

4

nosaitle thet other cceurrences are to be found in the vre-Cembrisn
rocks ni. doutheastera Vyeming. Taose described cbove =re beslieved to be revre-
sentative of vhat might he ex-ected in other loerlities _

1t iz exceedingly improbeble that these deposits can be worked 2t a profit
ander cenditicne vhich govern the grapnltc trode. The graphite mining industry
of the country remcined virtuslly dormant in 1932 cnd & small amount of natural

1; Ball, Sydney H., Graphite in the Heysteck Fill, Leremie, Wyoming,
i1, S. Geeol., Survey Bull. 315, __73.‘526—/”_@ 19017.
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renhite was procduced in 1927. Imports in 1937 cgoregated 29,593 tons valued

b k752,215, Mexico supplies 13,38l tons of emorphus graphite which carrics
#0% graphitic curbon and costs £25 to #30 & ton delivered in New York. Domestic
~roducticn of artificial graphite has been mointuined stecdily for meny yeirs.
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Tne only occurrence of manganese of nocsible economic vtlue knowm to the
Geological Survey is loceted in Sec. 19, T. 26 4., R. 75 ., £ miles scutheast
of Morshell P. 0. ond 38 northeast of Hedieine Bow, K brny County. This cc-
currence hus been deceribed by E. L. Joaes in U, 8. Geolozical Survey Bulletin
. M5, op. 57-59. The following iaformation has been tzken for the most nart
vom this repert.

An attemmt was made to recover menginece from this deposit by the Poverty
iatag Oemrany in 1917 under the stizulus of wtr time demenda. Vhen visited by
Jones (Oct. 5th, 1917) the workings consisted of a drift 150 feet long and a

heft 25 fect decp. Aworoxinctely 200 tens of 409 momganese ley on the dumn.
Shinments of ore corntaining 35 per cent of monguncse or more Were &8 follows:
1217, 30 tons; 1918, 4< tons; 1919, ne snivments 1620, 40 tons. The 1920
chipment wes velued ot 2,80, There is no renorted shi-ment since 1920.

[

Tae ore consists of mengenese oxide mongrnesite (10) end wyrolusite (Mn02).

It ig contoined in two chert beds senareted by an interval of = few feet, The
creri becs ronge in thickness from 1 to & feet and have an zvercge thiciness of
4 Pact. The cherts are inter-bedded ith limestones ond sendstones. The ore

- &5 rmomrellory crusts and nodvlar sggregates which have ~helly or partly
ro-laced the chert, aud to @ less extent the beds which enclosc it. The high-
of the beds. Joncs estimeted

e
wes obtsined from the unmcr parts

ect gracde ore
tret two feet of »re could be sorted from each bed, lHowever, the grecter nert
of the meneaniferous chert is teo siliceous to be of merketable value without

conceniration by the removel of tic siliceous gangue.

o

i

i the attem:t to produce ¢ lcrye tomnnge ol minginesc ore fron
+this pacurrence cun e accounted for Dy (1) the liaited emount of commercizl ore
ner itob of drift, () the problem of serting, (3) the long heul to rail,

(L) freight to market.

Scmoles from Fremont County corrying 26 mengenese have rocently been re~
norted,



Miscovite mica acowrs in zssocintion with Teldsnur ead quarts in negmatite

Gites wiizh ent the wre-Combrizn rocks sb numerous locilities in the stete,

Toge Giksz sre coarsely #ndé unevenly cryztellized segregotes. They very crestl

in shene anc size. They may be 100 feet to 200 feet in widtn end several Sndrod

faet in Lcagtﬁ or only ¢ few fest seress. OSueh neccurrences 're the sole sonrce
Leet serop mico i recovered from mics sehistis wnd by wishing

nrs as crystuls (boolks) varying in size from less thon n

i erogss end from o rroction of win inch to severcl inches
‘o recover tbc nuscovite tonks the cntire miss of tiue pegmetite must be
muscevite books acke us only a smell (10 te 20) rer cent
mice denonds upon (1) the size of the flut shects into
2) whether it is clear or ot.lrcc {3} whether the crys~
torted (L) cecescibility. Ewotted or ztained micy is
Rumnled or distorted crystels snlit immerfectly.

]

Trler® cites the fellowing to show the effecte of ztaining on »rices:

3 to & syvere inches in area
2zted by denlers in 1235

rice per poond

o

lecr or 11

"S
m
Fla sy
[ g
—
13
Oy

(sl sre nuby :5) B2.XL
Yeir stedned 1.49
mod 2] 3 A
L T &
s e 3T 00 i
Black ghotted 33

Mice occcurring in pesmatites Jﬂjuh 125 been sunjected to distortion by
) 5

moveneats of the rock nogss are . fumsled beoks will not
split nerfoetly end are | slorted books. he negnatites

of movement of the rock
nicz, Comsecuently many, esneciallys

have heen subi
aent to the

syoming
!JE.M

~
Bzll® describes thie occurrence of clear musenvite in ~egmatite diles LylPU
e north o+ Haystack Pesk in the Hurtville Unlift (see's. 23, 26, 27, 34, 25
snad 36, Te 28 .y Re 65 Y, cud see's. 1, 2 snd 3, T. 27 By R. 65", ). The first
3

mice clains were loceted in this sree in 1881 ond develernment work was carried
ov. intermitteatly for 25 yesrs. ¥ith wn viinporiint LYLE“TLO“, no mica has been
shi-med from the wrec. Ball estimotes that the wica mskes un from 10 to 15 wer

Fal -

cent of the pecmatite. Deoks of clezr micz up to 20 inches mcross znd three to
four inches taick were recovered. Tne larser shests are, however, commonly

1. Tyler, Paul i, - Merkoting Mics, U. S. Durcau of liines Inf. Cir. 6997, 1938,
Be Ba

2. Bell, Sydnes H, - Mien in the Huartville Uslift, U. S, Geol. Survey Bull, 215,
1207, nn. A23-1:25.
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rumsizo. In one srospect [lawlece gheets were ob sined in sizes up to 11 i“chef
by 13 izches. In crother the largest flawdess chicets were 6 inchec to 8 inchi

iv dismeter. werts and feldspar lie between the mich o2 .eets in some of the
nluces. Some of the nrospects have heen trenched o Sistance of 60 feet or mere
slong tie dike.

Concicdereble effort wes put forth seme fift wnars go to develon mica
cecuarring in « vegmatite vein in the vicinity of Fox Park, [Llboiny County. Eere
the mice wns both stained and crumnled., The efrort was dot successful.

2 mice ig used 'rt ‘ElVClV in industry. Is 1337, 27,245 tons were
cold to verious industries in the United Stateo. Anogt 8% of &ll ground mica
is zola Tor roll-roofing. G nsiderable iz uscd in the muau}actura oP esnheclt

n in thc rubber industry. iuch of ihs nel ground mice is recovered
snd from clay washing. The aversge price for gcrep miea in
& ~er ghoert ton r.O.B. mines. Prices of dry-yground mica average
2 F.D.B. »lent or £30 delivered st consuming noints.

fod

i intricneiss of merketing nica are =
chieflw oy asgotiation betwesn buyer and sellcr on a given lot of moterial,

uech that prices must be determined
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PHOSTHATE ROCK

ng is not yet entircly
Vrown. Additionzl field examination aad oaelyscs q11L be necessary hefore fig-
arce of —a: totcl aveilable tonnuge esn be comniled. The lubest estimate of
meecurcd rescrve credited ivoming with 115,754,000 tons ef available rocl,

This figzure nl“l be greatly au;mcaieu viren all the occurrences heve bheen nca-
curcd. Tie richest reserves zre locsted in Lincoln Countr. Extensive eccur-
rences of less rich ree¥ are found in Fremont County. Tﬁvﬂe denesits cccur e
interbedied successions of shosphate rock, shale, cleay wad limestone. The beods
heve wide laterczl extent and very from ¢ few inches to severasl feet in thick-
nees. In its eccurrence the phiosphote is comnarable to eozl.

l].JL "..AEJL-‘FI.-‘L/ Of t}.( Ilch Falde. ulii--tv(, rseerved L.] Ll llI.L L 1
p

utstanding vhesphate vithdrascls.en ublic londs within the siute on
gregoted 0?6,) S acrcs, eae withdrawals are being surveyel and

3 Gr03o«1cal Survey. Classificstien ig buged unon (1) the

2) the thickness of the bed, and (2) the depth of the bed

h‘gm

The ownershin of nhosphete linds are vested in (1) the U, 5. government,
(z) +the stete, (3) private and (4) Indian lands. A comnrehencive study of the

omnership of a&ll phosphate lands of Vyoming must await the completion of rield
surveye. It i concluded that ovmershipn ol by far the greater tonnage of
wostern -hosvhaie is vested in the federal goverament.

e}

|

The nnesphiate roserves of the stiic constitute & mincrel resource of great
future veluc.

fclloving is & summsry of trc cccurrence of o
regon~-Short Line R. R. in Lincoln County. O.Lei occcurrences lie in th
lonre to the nerth.

1, dansfield, G, R., U. S. Geelogicel Surver, P. P, 152, n. 202,
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HE ROCK CRLLI L7758

K beny County, Vyoning

or

S. . Knight
ste Geologist

IXTROZUCTION

he GLO‘O"luhl Survey of Viy

ming is engaged in the study of saline lcke
This repo €

second of & 'roposed ceries. The
heo -Dovmey Lakes, Albeny County, VWyoming.

Tac Rock Crect: Leles ere located in west-contrel Albeny County in sections
20, 21, 2¢ sné 29, T. 23 o B 76 ¥ Tnaﬂ vre twelve miles czst of the towm
of Medicine Bow on the Union Pecific Railrosd. Tae index map (figure 1) shews
the locaticn cf the lsles.

%

ved by the Geolegicel Survey for informo-
e generzl charscter of the salts

iablc cotimates of the guimtity of

lable, The nurpoce of this survey wes

fumerous 1qiu1rlﬁs hrve been rece
or: on tho selt cdenosite in these 1ok
ss been known for miny yeirs, but no
vhe verious kinds of zalts have been ava
to maks both gualitavive wnd qua"+3 totive de terminations of the galt Lohonlt_.
The lokes were bricfly described by Riclketts™ in 1888 ané by Knight and Slos sson”
in 1901 and ¥nightd in 1903,

ACHIOVLIDGHIITS

Tie writer iehes to exoreses his Lpﬂrﬁci€ti-“ +o “rofessor R. H. Ath
of the Depirtacat of Geology of the Univercity »f iyoning who veluntecred hics
assistance iz both ficld zné office investigations. He wishes to thank lr,
Ciizrles E. | 2, Mr. Jogsenh Mesly ond Mr., Devid Love of the staffl of the

1. The Downcy Lakes, Albeny County, roming, tr,,r S. H, Fai
Survey of Vyoming, of Investigations ¥ 1, i £
Cories nf thisg report =11l be cgenl you uron requc
2. Louig D. Richgtts, «1l Rerort of the Territoricl Geologist to the Gover-
aor of VWyoming, Che roming, 18€€.

3, ¥. CO. Kaizat ' “logson, »1keli Lekes and

ming Experiment ﬁull. Yo, 4S5, Leromie, '

SV )
Lo ¥, C. Exight, Ecsonm Szlte in fyoming, Engiccerd
5. P 253, 1503,

ol

Ta

e
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Geologicsl Survey ior their aseistoncc. The writer is indcbted to Prof
0.1..' i

:th, Reseerch Chaemist of the Univerziiy of ‘Wyeming, end tn hic assi
tants, Mr. Maoreold Enpeom end Mr. fenneth Stenfield, for the chemicsl enolyses,

e

FIELD WORK

Figlo vxamiﬂ&tiﬁ“f £ these lrkes were nade curing October and Nevember,
1233, The lakes were manped by wlane toble on a scele of 1 inch = 500 feet,
The r:sycctlvc tﬂ;c‘**“ses of tie surfece s-1t layer rnd the underlyiag bi:ck
wud desosit were Gobermined at verious stutions. Cemmles i the eurface srlti
» naderlrying bleck mud were &lso celleeted ot wveorious stotions.

Lt

GEdERAL DESCRIPTIOMN

~ole Creck Letn denorits occupy numercus snwll shellow depressions

neen zrenveted in ¢ lorger undriined feﬁrﬁ&biou, the bottom of which
lies cx-rezimetely ene rundred feet below the level of the surrounding -late.u.
Tnis desrescion is excivated ia the reu 1L1C° and sondstones of the Chugwatcer
formati vestern side of thic basin is od by outcrops of the Morrisen
end Clove The nesition snd the outlines of the various lekes
oxamincd cre shomm on the accomnanying men (71 te I).

Bho I),..Jﬂ\l ys _.__4

t, soutiaern of the group. It is lecuted
R. 76 Vl. The crea of this
j e ¢ry with the excention of on
he ﬁor*kvhgt wortion of the loke, which wes

Tais luoke ig the loirgest ead the ne
Sl Z the LL,; sec.

Men VTCﬂJKQ
th

Surfece Salt Demosit.-lost of the surfece s covercd with & thin cruct
of sely varying from 0 to 6 inches in thickness., Tie men (Plate 2) shows the
varying thickness the salt leyer as determined from mecsurements made at 20
etations. The ccmmutea volume of the selt is 490,240 cubic feet. fssuming thet
the average srecific gravity of the selt is 1.75 there would be 24,480 short

toas of salt in the surface deposit.

Comnogition of the Surfece S21% Depesit.-The follewing is « summary of the
analysec of iwo sanples of the ourftce derosit tozen ot stetions No.o 4 sad No, 16
in which sodium is com~uted to bz preseat s mirabilite (H2A80,1C Hzp) and the

£ F

megnesiun oz epscmite (MgS0;7 Ha0).

Broolilm Lele

(Samples collected Oct. 10, 1933)

Sammle  Statien A S @ 4
No. No. Jap80y 10 HpO ‘cSO L7 0 Regicdue in Combined water
amnle as MgS02Ho0

4 7.7 83.6 0 116
ge. L 0 12.2

I~
=

[0k}
L

L]

=

LVETrLge 5.3 85,0
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Previonsly Publiched fnolyses of thelrooklyn Labe Dopesite:
Rickette Fuve the following wnolyois of & smnle of ~urc¢ sz2lt collectec
from Srooklym Leke in December 1887:
Per cent

Insoluble residuc
Wter
Culwhur triexice

-

W i~
N NS RS o
1]

5 1 . I e TRy B
O~ casn

1
b

Sodium Chloride .21
Socium Oxize o243
Tobnl o2, 8L

g

£ recast of the sbove anclysis yieldés 0.03% mirabilite and 96.8% ensomite.

& sample collected by Dr. ¥.-C. Knight in February 1898 pove the following
anclyeis colculuted as dry alkali selie:

sulnhote {Hquod) 22.13
ui}orlre {(dsel) N
hote (r;.gs%) 77,18
Enothier snalysis -ublished by ¥. C. Knight in 1903 is us icllows:

on;lum qul’&ﬁt 59904) ai.él
lnel) £.28
{(#g8n4) 70.11

the anvlch celiected in October, 13723

4 ti oapnpoximately 21,000 tons

*l“f +0 the Int ernutlov”l Critiesl
do act form 8t the nre-
srecinitated.

1 urfoce dencsit in Brooklyn Leke.-Liring
£ e sandy Tleoor of the lake bed is &
o ack m s1ay Teet in thickness. Severzl messure-
ments indicate that the bleck mud heg on rverage thickness cf 3 feet. anglysers
of two somples of the mud layer ere given in the fellowing table:

fnalysce of bleek wid cemples from Brooklyn Lele
(Semoles collseted Detober 10th, ;33)

Semmle Stetion Insoluble % %
Ho. Yoy, resivus  HapSoylo Hp0  MgS0,7 Hz0
11. 4 composite smample 8 &1.84% 17.00 23,00 il
of the mui beg
12, A aplc of the
wmer six inches 16 L. 24 12,70 128.00 1.53

ofl the mg head

hveross 6708 1/.50

D
(o
T
2
=
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T+ 3o evident trom the above anclyoic wo b & luarse cmount of salt is con-
teimed in the mud luyer. Comrutations of +e cmomnt of solt conteined in tho

e gneciiic

mud lo-or bzsed unon (1) the evertge comnocition «nd (2) the svertie
ag of 3

Ll
gravity is 1.8 end (3) thet the lager of mud hes en average thicime
Toet ovor 100 acres, follows:

Lpproximate number of
short tons
drabilite (NaqSO/ L0 H~0) 100,000
Ep omite (MgSO,7 ¥ nO} 150,000

e

Summary of the Brooklvn Lrke Sult Denosits

Lprnroxinmete tonnage incroximate tennage  Approximate totel
of surface Ceposit in black mud tornuse ot zeld

L

Mirebilite
(Naz8G,10 ¢ Hs0) %y 300 100,000 101,390

Ensomite
(gfosT 150) 21,000 150,000 171,000

iy

(4]

Tr.e sbove estimates are belisved to be conservative,

imcot percentage of the salt contained in the black mud layer mey be taken
into solution when the loke is flended is not knowm. It is believed that a
considerzble rortisn of the calt contnined in the mud layer is diselved when
the lzvec is extensively flocied.

£ ssmyle of the sandy floor ol the lirs boud was collected at station Ho. &
The sady lgrer lieg direetly belot tie sleck mud layer. anslyesis No. 10 in
table Ho. 1 wsc made on &n average stiaple of tiic upper one fool of this sandy
leyer. It is of interesi to neote thet thdis samale contained 12¥ mirabilite snd
e

14 ensonite

PHILADELYIT S LAKE

Tiis lake lies one helf mile north of BronIWyn Loke in the S sec. 21 &nd
E sec, =20, T. 23 #., R. 76 V. The lcke is very irregular in outline &nd
arz en croc of amproximately 40 ceres. Vhen exumined on Hevember 1, 1933 and
sgeia ia July, 1935, the lake wis Cry. i larer of soft black mud covered the
feoo, Thin irresular watches of sedium salis werc scuttered over the mud
surfece. These petches veried from 2 to 2 inchce in vhickness. Jo attemnt wag
asde 1o estimote the tomnage of the suriv.ce salt cecumulation on this leke, ow—
ing to the limited wmount. The tnrlryaic of & scmnle of crystalline szlt from th

lake (sce ?na%ysi' . 9, tchie fe. 1) “ilelded 75 & epsonite end 21% mirzbilite.
R + describzg this luke s follows:

Ricketis

"The Philazdclshia Loke has on sren »f sboul 40 acres and is very irrcgular
ir oviline. OClese te the shore the b 4tom is comnosed of black mud similar to
that in the Brooklyn Loke. Further cut there is & thin crust of magnesiuvm
sul~hate over the mud. But in this lale the mad is found to rect upon 2 hervy

1. Ricketts, L. D., Aaruzl Renort of the rerritoricl Geolowicst, io the Gover-
ner of Weomings., Jen., 1688, w, A4,
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gennsit of selid swlt. Twe »its sunk out in the lake showed in once case f~ur,
in another six and ene nelf feet of tiic sult. A thiré pit sunk necr the
shore szhowed less than one foot. These few pits do net afford sufficient du'e
for am estimation of the gize of the ce: oult, but they do develop the foet the !
it is ¢ large one. The fellowing al‘l, .2 will show the compesitien of this
galt. The inseluble resgcue in ihi -_md other mialyscs means the resicue in.
soluble in hot cier:

Ira

e

oluble rosiduc ceceessee3.38
LOT vevernecosocssanseesd8,90
Sul-tur trioyxdde v.oee.eese31.33
HEPHESTE cuws cvnwwvsanese s L0 wB2
Eaadim CRINPLOE vwenwinmvawe edd
Scdinm: Oife svs enevavsaes 0¥

99.74

£ unguece as_ul attempt wos mede to debernine the pesition wnd cluiaa
bed et the time the survay guz madc. Tue necvy mechenical ezuipment
¢ necescnry te exnlore this bed wus ns rwovaer, oveileble st the toae
Cieid studies will be necessury beforc the facts inecident te the ex. s

¥ gz pglih s o X - 2 PR 1, TN RTINS [
ence, chtdwcter and commosition of this bea are kiowm,

The remuining smell lekes of this zroup L not corntain nn wpnreciable
ameunt of crystelline sclts ag guritce incrugtationz.
LalllE GOLLECTIOH OF SiLTS
Oct. 10, 2523 & ﬁnv. 1, 1933
SAKPLE HO. SCRIPTIOIH
Le Long Lake., Sample of Saring Water.
e Leng Leke, Salt semnle, 100 W. of epring.
3. Broo;lJu Lake., Ourfacc Qample. Statien Uo. 4.
2. Brogkl;n Loke, Svurfeece com-le.  Station Ho. 16.
S Lake e, I, OSurface novile,
{ Lake To. II. Surfoees commle.
T Lake ¥e, III, 3. E. of Beck River. Surfcce sample.
g. Lake No. IV, Surfuce san le.
Ze Pliladel niz e sample
0. Erockiyn L :low surface,
f ““onul“n
12, wnder mold,
155 samnlo



FAOP SWeTES rROM Mg Soy LAK.wS M#@AR 0CK RIVAR

5 ™1 2 MR 6 7 8 9 10 | 11 12 13
- h r . _
Residue m 0 0 0 0 0 .05 o1l Mol 1.39 | T77.81( 6l.84 |60.3H | 60.26
T

Ca 0 i 0 0 0 0 0 .00 .00 .00 .00 2.8l 5.28 | 5,50 0.94

1 YE W @m@w 2.4 muwm 27.3 | 24.8 21.00 | 28.25 |.27.91 | 24.&5 2.79| 4.72| 3.48 3.39

188 _ ] . ~ ] -

1% e/l | 93°9 | 52.7 | 56 | olb 1 52.85 | 50.07 | 55.774 51.98| 9.88| 19.41 |16.12 | 17.48
o 1851 : |

] em /1 1.0 Lo 1.0 0.8 1.80 .76 I 4 1.28 48 .86 .96 60

| da0 i 10 ._
& 172 | gu/l g.9 2.8 1.1 | W5 12,19 | 1.97 | 2.92) 8.79| 2.60{ 4.2u| 2.70 | 2.88

Total i 32,1 : : _ _

. | gn /1 85.2 82,6 | 84,0 84.6 | 67.89 | 86.16 | &7.40 | 88.29| 96.37| 96.35|95.11 | 91.51

*¥¥ Comb. water as 38.4 : . BT “ )

Mg S0, H,0 gm /1 9.5 116 | 12.2 i 9.36 { 12.00 | 12,46 11.08 1.29] 2.11| 1.5 1.50

¥ Total plus com- ; 470.5 : o m : )
bination water g/l 9kL.7 94.2 | - 96.2 95¢8 | 97425 {96470 [99.86 ., 99.37 | G7.62 | 98.46| 96.06 | 93.01
#tgsoy T Ho0 26 : |

w2 WB\H 67 .3 83.6 | 88.4 79.5 65. |89. &7 15, 1k, 23 18. 174
mzmmmorwo H;0 wmww 2k.2 y 3.0 12,3 28, 9. &. 2L, 12 17, 12. 13
......... 482.5

Total Solias g/l - - - - - - - - - - - ”

notes

——

* ig the total of #¥* and all above #%%
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TATURALLY OCCURRING SODIUM SULPHATE
AIRABILITE

The naturally occurring sodinm sclts, mirabilite (Glauber's Salt = hycruted
sodium sulphate) und natron (hydrated sodium carbonate) end the nagnesium salt
ersomite (Encom Salt = hydrated magmesium sulohate) occur in relative large
qﬁantitln° +.3 seline lzke Jderosits in numerous lake basins in Albany, Carben
and Natrona cocunties. These deposits uere investigated by the Geelogicel Sur-
vey oI Viyeming in 1933 end 1934. Lost ef the deposits were mupped and ex-
fencive teals, both pliysicel and chemical, were made to determine the character
&nd tomnaige of zvailable salts in the Dowmey Lokes and the Rock Creek Lekes
The results of the studies of the Downcey Lekes were published in 1934. A cooy
of thc recort cccompanies this summary. The report on the Rock Creck Lakes has
rot been published. £ copy of the report alse accompanies this summary. For
a oumber of years Glauber's Salts have been produced from the Pratt and Gill
denceite in Hatrona County wnd the Bouthwell deposit in Corbon Ceunty. Ship-
ments from theze deposits have ranged from 2000 tons to 6000 tong annually for
several years. No estimates have been madé by the Geological Survey of the vro-
beble tonrege in thesc deposits. Descriptions of these deposits are te be
found in the & nnual Report of the Territorial Geologist, Januery, 1888, by
Louis D. Ricketis, Territorial Geologist, end in "Alkali Lakes and Depesits®
by %, C. Kuight and E. E. Slessen, Viyoming Experiment Station Bull. Fe. 49,
1971, £11 s=veilable information irdicates that the tonnagec in these derosits
is larce.

During the drought period of 1G33-3/ th the conseguent evaporation of
&

Ly, wi
he brines which usuelly cover these deposits, the Geoleogical Survey made a
cetailed etudy of Dovmey and Rock Creek Lakes. These studies included bering
threugh the crystalline salt and th inderlying mid layers, Samples were
talen of the berings at intervals end chemical analyses were mzde of the
camnles. From the results of these investigations (see accempaaying report

f nr details) it wes concluded that there were £,514,000 cubic feet of cry-
steiline galts in the north and niddlc nwnﬂ; Laneo, exclusive of the galtis
in the underlying mud layer. From the chemicsl analyses of the cellected
samples it was concluded that there was gresent il these lakeg 279,000 tons
fowirebilit e, 19,000 tens of epsomite, 7,000 tons of other sslts and 22,000
tons of iusocluble resicuc.

Haturael sodium sulvhetes are (1227) beinz oroduced in Csliforniz, Texas
and \yoming. Deposits are being develered in Utah and wasnlﬂﬁtel. Natural
sodiwa sulvhates (salt

cake and Gl¢uacr'v Fclt) uscd by preducers in the United
States in 1237 was 80,053 tons velued zt 539, 26(. Saline lake nep081ts
comprise & relatively s-&ll port of the Lotal demestic rroduction of sodium sul-~
phaub, most of which is recoversd from ciiegical works. Imnorts (duty free) of
cruce golium suvlphate ( 1t ceke) suomnted to 220,175 tons and Glouber's Salt
1,425 tons in 1937, iporoximutely 70 per cent of imperts of sedium sulphate

is ueed by the Xraft paper industry of the south znd enters Mulf ports. Most of
the natural occ:vrluﬁ codium ¢ chgatv iz produced from saline loke brines in
Californiz widich also wield large emounsg of sodium carbonates (seda seh)

boron minerals, chiefly sedium borste.

"JQU}
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TITANIFEROUS IRON

There are numeroudl dike-like occurrences of titaniferous magnetite in the
pre-Cembrizn complex of the Laramie Range. These occurrences, especially the
one ot Tron Hountain have attracted considerable attention. A bibliegraphy of
renorts descriptive of these deposits is attached hereto.

The Iron Mountain occurrence lies in east-central Albany County, 9 miles
west of Iroa Fountain Statioen on the Colorado and Southern Railway., It is ome
of the larsest occurrences of titaniferous magnetites in the United States.
The main bady of iren is an irregular dike-like masz which varies in width frem
L0 to 300 feet, and it is more than a mile in length. The greatest observed
width iz where Chugwater cuts through the mass. In several nlaces the dike is
cut by graaite. Several lesser dike-like occurreunces are associated with the
mein moss. Obner similar occurrences are found in belt which extends from

hugwater Crcek northward to Sybille Creek. At the Shanton rench in sec. 8 or
9, T. 18 il., R, 7L W, are several small dikes sinilar in checracter to the Iron
Mountsin ccrocits.

No attempt has been made to determine the rossible tonnage of titaniferous
jron in thc various occurrences. If the occurrences are true dikes, rather
than folder sills, it is expected that they would continue to great depth un-
less cut of: by faults. They may even thicken comewhet in depth. It is cen-
cluced that there arc many millions of tons of titaniferous iron in the mein
dike lying zbove the level of Cmgwater Creek. Accurate estimates of the ex-
tent of the occurrences is impessible without resource to subsurface data which
is wenting.

The titeniferous magnetite is e black gra%ular, igneous rock intruded inte
snerthosite. Nine enalyses cited by Singewcld™slow the metallic iron centent
varying from 45.49% teo 54.48% and the titanium dioxide varying from 19.47 % to
23.49%. The average composition on the bcsis of the abovg analyses is 51.88%
iron and 21.8.% titanium diexide. According to Singewald® "The titanium content
is somewhct higher than the average for titaniferous magnetites. The average
composition is equivalent to an ere composed of 49.80% magnctite and 1.5% i1-
menite.

COMMERCIAL POSSIBILITIES

Iron ores rich in titanium are practically unreducible at the temperature
of blast or ooen hearth furncees, Titeniferous iron ores have been success-
fully smclied in Sweden, IEngland and the United States, but &t prohibitive
costs,

BallB‘ reports the 3,760 kilewatt hours were used on the average in
smelting © ton of 2,000 pound of pig iren product, the total change averaging
two of iyeminz iron to one of briquette of Pacific coast sand. During & run

1. Singewzld, J. T. - The Titaniferous Iron Ores in the United States, U, S.
Bureau of :dnes, B ull. Noa. 64, 1913, p. 120.

2. Ibdad

3, Bzll, Srdncy H. - Titaniferous Iron Ore of Iren iountain, Wyoming, U. S.
Geolocicsl Sarver Bull, Mo, 315, 1907, w. 212,
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of 2,583 pmunds of iron, 205 »ounds of graphite elcctrodes were consumec,
Assuning @ nower cost 01 4 mllls ner kilowatt hieur, the electricul concump-

tion on the sbove test would cost ©15.04. Pig Iron is worth ¢ spiroximately £20
. ton
L9 ! R

) 1 . . g i

Singewuld” attempted @ magnetic sepzration of sam=les from the Iron
Yountain occurrence. The results of his experiments @nd conclucions ere as
LollOuu

POSSIBILITIES OF UTILIZATION

Yive specimens of the ore were crusiied and senarcted with a hand magnet.
Tne first three were from Iron Mountoin and the lost tuwo from Shanton rencin
The raoulis follew:

'3

Reenlts of megnetic scnerstion of Iron Meuntein and Shanton ranch ore.
Orc through gerescn

Un- Ore threough 50-mesh, over 100-mesh J8ifer then 100-merh
cureened Provertion Provortion
ore nagnetic Honmagnetic =~ through Meonatic  through
Hieaglaiiig] Sorcon
Tor ceat. Per ceat. Per ceont. Per cont, Per cont. Per cent.
Proportion 4.2 15,8 /8.8 23,6 512
Fe 523k 5675 28,72 56,715
Ti0p 21595 18.3 0,12 17.25

Proportion T 46.3 o b VR
fe 54.48 60.76

T304 19.47 12,58

i~ A0 O
W oM
- L]
I~ OGN\
~]

Proporticn 87.3 1247 46,6 8.5 534
Fe 51.93 55435 28,43 55.44
Ti0H 2185 20.03 34.33 20.03
Pronortion aL.7 1503 £8.0 82,2 52,0
Fe 51,450 55.05 31.83 55.63
Ti05 1.08 17.85 28,23 17.85
Pronoriio: 8.1 14.2 Lileh 78.€ h245
e .9 54,93 31.96 57,30
Ti05 12.928 17.22 34.58 b2

; five sumples the sverage Fe centent is £2.6/4 ner cent, and the

veragz T10p content, 20.83 =er cent. OF the 50-100 mesh concentrate the aver-

ge Fe content is 56.97 ver cent, wnd the average TiOz content, 17.20 per cent.

f the Cﬁﬂ"ﬂ'+rﬂtzs finer than Lﬁq—meqr the sveroge fe content is 57.42 ner

ent, nd the average Til: centent, 16.43 »er cent. The aversge comrosition of
Fe Z0,71 ner cezb Ti0y 38.20 ~er cent. This

1

o6

s 5Q—101 mczh

ekt

W

tailin ,5' s is
tion:

corresponls IT & CHMBO of the original ore of 52,56 ner cent mugnetite
1. Singewcld, J. T, - The Titurnilerous Iren Ores iz the Tmitel States, U, S,
ourcai of .lJ 6. DY, He, B4, 1213, 1. 120,
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gnd 39,58 vor cont ilmenite; of the 50-100 meen concentrotes 62,05 per cent
magnetite end 32.68 per cent ilmenite; of the concantrotes thut nessed tarough
a 100-mesr. sereen, 63.41 ner cent mugnetite snc 31.22 ner cent ilmenite; of
the 50-100 mesh tcilings, 72.75 wmer cent ilmenite mé 5,40 mor cent mognetite,
It is coaiz seen thet there is little adventsge in grinding finer then 50-mesh.
Tids ie what one could wredict from the size of the ilmenite griins, es -racti-
celly €11 are Jerger thin the size mas sing through & 50-mesh screen, ond ihe
jlmenite inter growths in the magnetite are teo minute te be serersted by the
100-mech crughiag

\)

The Cisutnointing festure is the smell amcunt of titeanium removed, A

corefnl study of the ore, however, reveils the ecuse of this, Policghed sec-
tiens of tine {ive ”ﬁ@ClL,ug nf ore subieccted to magnetic conceniration were
crzrefully mecoursd, wnd it was found that ilmenite greing of sencrable siuc
formad 15.3 por cent of the surfeee. IF we coleulate the titanium in the

£k,

teilines in terms of ilmeaite, we find the avercpe Dy wdight to be 12,1 ner
r

cert of the Plg““hl ore. &llowing for the difference in specific gra\it;
between magnotite cnd ilmenite, this ie ejmivaleat to 12,7 per cent of ta
originel surface. In cther words, 15.3 ner cent of ilmecnite wis measu;fﬁ, axd
12.7 »er cent ves seperited, which is equivaient to & seneration of 83 -er
cent of ell ilmeaite n~resent in a genarable condition. When the crude method

L
T meking the scpuration is taken 1nto zceowtd, e rcesult is 211 that could
- X

It wos chows cbove thet 29.58 ner cest of thie originzl ors coasisted el il-
menite, aid that an eguiv slent of 12.1 =er ceat of ilmenite wos removed. Conce-
quently 27.48 per cent of ilmenite remained in tic concentrates, which is

equivalent to 69.4 per ceat of the origincl ilmcniue nufont of the ore. Hence
the result of *the seraraticn tesis wns Lo separeic 3.6 ner cont of the titenium
and to leave 69.4 per cocnt in the concentretes. It was further shovn that by
measurcnent 15. ner cont of the ore was »resent in a separable condition,
Tis wss ejuivalent to 14.56 wer cent hy reight, or 36.8 ner cent of the tetal
ilmcaite content of the ore; that is, only 36,8 ner cent of the titanium of
tiie ore is in & separchle condition. The remadining $63.2 ver cent of the titonium
is se intimetely iatergrown end included in the mogunetite s to moke sernnration
jmrossible. Fver if a perfect serarstion of all ilmenite grains of serar-ble
cize ware obicingd, there wonld still remein & concentrate with 13.2 ner cent
Ti0- and 7,9¢ ~er cent Ti. '

o

It is therciore awezvent that it is imcossible to make Trom this ere a2 com-
centrete low in titerniwa, the demnaity are mogt ettructive as to size

: iy Ca Ty
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Tne verniculites are a group of micaceous ﬂinoruls which s#re belng used
for iasuls lng purpesec. 1nc principal nce is for house fill. The principal
compe bitor of vermiculite is rock wonl. ¥

Vermiculite possessec the phycicel wroperty of axpuncing (opeaing out
ccordinn fashion) "hen heoted The velue of vermienlite for insulating. pur-
ozec i cependent upon the Lnaractcr cnd maowat of expansion. They may ox-

an? from 2 4o 30 times their eriginal velume. Vermiculites from a single
deposit asy very greatly in their cepueity te expand. The cz zpended product
may vary ia welght from 3 to 15 wounds smer cubic foot, For expanded vermi-
culite e stonderd velume ratis ip % pomds ner cubic feot. It is orebable
that tic use c¢f vermi ites which ca ;ui meet thiz staadard will increcse.
} meet the stenderd volume ratie is

: nrnded vermiculite from en occurrcince south of Glenrock is re-
sorted o weizh from 10 to 12 peouads ner cubic foot. T ic citreme irregularity
of the vermiculite occurrences ond the wide varisticn of the rhysical nroverties
of trc materizl within a given cceurrcnec meres it u"urﬂmelv ¢ifficult, if not
impossible, to determine the extent znd character of the vermiculite in any
i denosit in advance of sxnloration smd tests of exnonding quelity.

Vermiculite deposits are found only in ﬂr~ﬂu:m;ricn rock areaz. The out-
lines of the rre-Cambrien ercas hove been mappen. tuch adoitionnl field study
will e accesszry before deteiled informciion os to the geology of these areas
is Gefinitely known. It is nossible thzt additional occurrences of vermiculite
remzin tc be discovered. Ronrzsentati {' tiic Geological Survey have visited
occurrences of vermiculite in the I“Lahn1udn, Glznrock and Deaver Hill areas
A renort on the vapmiculite dencsits oceurri ﬁb 10 miles south of Glenrock ac-
companies this summary. The Pﬂolo-icML conditions wiiea prevail in the Glenrock
arsa cre comparable to the other lnewn ccourrence.

The following stetement on the v
Miinerals Yearvook™, rp. 1312-1314:

deulite industry is tsken from the 1928

nSalee of vermiculite increased narkedly in 1937 te 24,556 short tous valued
at 235,164 compared with 16,333 tons walned at $185,767 (reviced Tigures) in
1936, Viriually the entire ocutput wmie elesned onl sized vermiculite shipred from

wester: mines te caleining nlants in veriocus cities in tie United States and te
[hrl"ﬁ‘, cnly small emounts being expandcd or exfeoliated by calcining at the
mine. Sales of expended ve rmlr..ul‘- te Curing the firet Lhelf of 1937 cxceedad
those For cll of 1936, and notwithsitrnding the decline thot occurred later in

the yecr ovusiness ccﬁtinﬂe at & cood rate witil svout Hovember., Prices were
unchenzed. Most of the matericl continues te be uscd for house fill, but

recent developments include & larger use inr snenze rubber, in which thc vermi-
cu’ite is mixed with

later and some new a;yl .cationg in the way of burned clay
reiractories. '

"The Zonelite Co. (5905 Scen shtreoit, Mich,) and tiie Mmiversal In-
saletioca Co. (2601 West 107 St., 11.) onth operating near Libby, Foat.,
were still the leading producsrs, .1:a much of the increase in productiom
came ‘rom Ccolorade wherc gubgtontiel develozments occurred on both sides of the

Continental Divide. The Vermiculits Co. of fmerica (459 Harding St. NE., !liane-
apolis, Hinn.) end the General Vermiculitc Co. (Guthris, Cole.) operated in the
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gencrul vieinity of Cenon City, Coln.; the lattor GOEU&ﬂV succeeded the Colorade
Verniculite Co., mwentioned in Minercle Yuarbook 1937. The United States Vermi-
culite Co. (915 lictrepolitun Bank Bldg., linnecapolisy Minn, ) escouired the pro-
nerty in Gunnison Coun.q, Colo., leased from the Ute Indians by the Associated
dincrals Co. liyoming production wag restricicd because the mill of the Miko-
1ite Co. (1317 Uaion Ave., Kansas City, ¥o.) burned in Juie and wes not re-
built and readr to resume operations antil Feoruary 1638, Enrle H. Paine,
aficr doing considerable develeonnment warli, wag rreparing to lease his pro-
periy, also near Encampment, Yye., to J. T. Grezory ond asseciates (1560
Cuyl.r¢ St., Deaver, Goln.). Lo new shizments were reported from North Care-
1inc, altheugh ”or*“ Carclina vermiculite wss burned at varioue places from
stnek ot wrocecsing plants

I
#
L}
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tSe long ns the main use for vermiculite is os house fill, chiefly minus
3 wlus li-mesh, Horth Carolins materiel is at a Jisadventage ovwing to the small

¢l

rield of zood, corklike nellets. This Jisadvanioge is represgerted quantitatively
L the diffcrence in pricee which, notwitiastanding some freignt advantage to
ol H M b e
certain immortent castera coneuming roints, erc 6 a ton f.o.b. forth Carolina,
enmnared with $11 o &15 f.o.b. Hontana . Ireight on rey naterizl to the Atlen-
shorrd from Libby, Mont., iz eround 313 & ten in cerload lets (uzually
43 *51z), ihis making the delivered cost of unexsanded mdterial wrl or more a
tou, to which st be added at least 6 for cupeading and bapging co that the
totzl cost, cxclucive of shrinkage end losg "VTr s out to at least §30
5
1 ten ot eagtern ealeining plants. Rock woe leading competitor, can be
is
L

sholesale in Washington D. C., for L4f the price for
Toomnercial” grade; the granulated procvey to 560 a ton te deal-
, while consumers nay 92 cauts tn JL30 & W rgs nominally sre equiva-
ant to L cubic feet, and commerciul wool runs grantlated woel about 50
s t¢ the giort ton. However, l4-cutic feot O owepmienlite weigh only
pounde each, so run 80 %o t*u tnﬂ. inz ticse te dealers at 70
e’uh, nernlcu¢1ue munif $56 to $65 & ton for the
: 5 &1 & bug.

]

"For house insulation, according o cae menufnctarer, o l-cubic foot
steufsard bag of vroperly expanded verwmitulite

cover 2{ scusre fest 2
inches deep @nd reéuce attic heot lofo Iy ?i nercent; & 3-inch layer stops
i o i

85 norcent and & 4-inch layer 92 rerceat ef the Wo 2. Une 32-Coy test Ly
Profzscor Gerden B. ¥Wilkesin laberato of the Tassachuszetts Institute of
Tachnelogy indiceted that Ymiez pelletc” were & much belier insulator then
rock wool fram the standneint of oo inaticn. On the other hﬁ*a, sone
oificizl tests tend to uhow that wndic circunstances rock ﬁwol is the

botter iasulater, Evidently there
materiels © or howt conductivity,
ticas.  For minersl weel = volume ;
ally rrcommended; but locser packing mey give good rosults, and for nodulated
vss wool prcking as loese as 3 nowndz ver oubic foot may result in no appre-
Cluv1c settling aud conseguent lowmoring s'ficiency. TFor expanded vermiculite
the Juwuc“re velune ratic is & 1 ooy cudie fooh, bub verieties thut can-
tendard are tikely +n b uged incrongd

better nmetiiods of testing porous
wider actnzl operating condi-
rounde ner cubice fogt is gener-

rnot mest this 5 ngly, elthough »erhans not
ot tho gone crice wer ton or evan Y XL,
1
Mermicniite is tTpically an : vroduct. ot only is Hontane raw
mteriel being sent 1o Londen to be cxpanded there in a factery citfiliated with

FEn T
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. E. Schunller Co. {Joliet; Ill.; sad Long Isl;nu, City, 1. Y.), but zls
suslontiel shinmente of exfolisted vermiculite are being experted to bont 1entol
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Buro~v. PRussian material has been expleited, and glithough it was not well-

im the United States it is being nsed abroad, ct leust in the U.S.S.R.
ccently the South Africea Denartment of Mine:z qnﬂuunvcd that samnles of vermi-
culite from Palzbora in the Leyu sdorp arca of northeastera Transvagl exfoliate
ctisfectorily and that samples from the Pet tershurg erea, although not so geod,
may have commercial possibilities. Occurrences also were notad near Hessina,

nort: Trernsveal !

C')
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T35 VERLLCULITL DEFOSITE EOUTH 07 GLIROCK, »YOIING

Introcuction:

Tae denosits described in thic report are located from 7 miles to 10
+iles south of Glearock, Vyoming, in gcotion 20, 29 and 23, 52 M., R, 75 .
erd cection 13, T. 32 H., R. 76 ¥W. The vriter shont 2% cays in October, 1938,
in on exemination ef the <eposits.

-
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Generdal Geologyv:

e vermiculite is found in an elengated orea sbout 4 or 5 miles long
opd 1 mile wide, treading in a MW - SE direction. Tho arsa ic vaderlsin by pre-
Cambricn ignsous andé metamorphic rocks.

rorm ore quarter miles to two miles to
tte rorta of th: aree the ladison 11meqt otriking nearly cast-west, crop
the mowntein front. The

: nt nre-Cambrian rock typas are &
rod metediabase &nd & \lltc to ninkisn granite. Lurze irresulur-
cuses of serpeatine and a few tobular masses of "”r”k611+& or cnphi-
expreed in the ares. lhe Sﬁr'9ﬂ+1 = anﬁ syroxzenite
atase make up part of a pre-G: endant inVuC;*
¢ bztholith. e end stares of hathelitlidc intrusion ere

tof by

o
4]
-

v

; trusion of regna 1t 1kou cnd veins which cut the granite, noia-
vase , sernentine end nrobably the nyroxenite, {heuzh this latter relatlon a5

- “-‘n"
not foand.

Deserintion of the Genosite:

Twe imshakie Lede in Sec. 12, T. 32 M., R. 76 #., shows the largest
acse of pure vermiculite ovencd up in the eres. Tac vermiculite occuplies ar
lTrF'JLur—hJudP: pocket huving & mrimam wicth of 20 feet from vhien meury
smelles ““rﬂ““h1ltu lences rodicte nud into light green, alticred serpentine
ané light gray, impure tele scnict. The vern CUljuG QDC’Pt is yprobebly 5rueti—

cally rolated to o large pegmetite
the cust. Irreguler inclusions of
Morsest are found entirely surrow
the vermiculitc and serpentiie is
¢ thin bm“ ;, about 1 inch thick, ol w.aite fibroug pole, probazbly eciineil.a.
Prospact holes nearby show vurnwculLt mands E*Unlﬂﬁiiﬁg with and grading inte
mice gchist bamds whaich in turn, ore into wnal tad

t a few ruﬂcreﬁ Jiets

4

Iosons Cases, is maried by

m

s aime in Sce. 20, T. 32 H., R, 75 V., recent pros-
vect holes show masses and lenses of vermiculite in altered serpentine, gold-
S

colores vermiculite in bands and flokes scattersc through impure tale schist,

clusicrs of verniculits nlates embedded im lorge intergrowm cryctalline messes
ccngisting of feldepar snd guariz in & ﬂitp—oogmauite and netadiabasic
te. The relation of #hn vermiculite deposits

raterinl grading inte vermiculi
to the pegaalite dikes and veing &are baat seon

e. The ecountry rock is, in

most cases, a light green, zltered sernentine Smaller amounts of tsle schicst,
chlorite schist and pyroxenite or aﬂﬁhl:ﬂllte ore found within or clese to the
lorger seroentine masses. The sernsntlne also contains snall smounts of chryso-
tiie asheetos. ’
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I the i %, Sec. 29, T. 32 H., R. 75 Wi, nmassive unaltered ser-
nentine streaked with dark bands is exnosed in pits dug in the lep ol a hiil,
loctily called Serpentine Hill. No voraiculite was noted hiecre. A few hundred
fect T the southwest a large pegmatite dike strikes about €. 30¢ E. Aspociui-
ed with this and other negmatite dikes are the vermiculite derosits of the Bad-
ger claims., Vermiculite in most of the nrospect holes here grades through talc
schists into metadiabase, although altercd gerpentine was found with vermiculite
in gsome of the heles.

On the Beech claims in Sec. 33, T. 32 N., R. 75 W., = large tobular
mass of vermiculite is associated with metudiabase and bietite. Apparently
the biotite has been only partially converted to vermiculite as the material
exnonde cnly slightly upon heating.

Mede of Origing

The vermiculite was formed bty =lteration of serpentine and netadia-
base under the influence of het acgueons golutions derived from 2 granite-negmo-
tite magma. Some of the vermiculite wes formed by the elteration of biotite
which hed previously crystellized from the pegmatite magma.

Develonment work:

The extreme spottiness end irregulerity of the vermiculite deposits
end the wide verietion within and between deposits, of the vermiculite's

shysicel properties (expansion and density of refined preoducts) upon which ite
comnerciel value is denmendent, makes it imposeible to predict, in advance of
exploration, the extent and character of the deposit. In oue case, the exoine
sion and density properties of the refined products of twe bands of raw vermi-
culite in contact with each other, were markedly different. Two of the Cerosits
are now being worked ccmmercially on & small scale. Raw material from the Yashs-
kie Lode is mined, trucked te Glenreck and crushed to pass through a F-inch
screen. The fines are screened out. The coarser material ic urned in a cmell
steel rotating kiln fired by natural gus and is sold and installed for house in-

—=

aulation in the immediate vicinity. ines are buraed and used for pluster
egoregate. The whele process {rom mine to merket is handled by twe nmen. The
meterial is reported to expand to a volume of 3 to 8 times the original velume,
The weight of the finished product ie abhout 10 %o 12 1bs. per cukic foot., The
other commercially-worked deposit is on the Stardust claims. o vermiculite
ig trucked to Casper and burned there. OSome of this vermiculite is reportad
to expané up to 30 times the original volume and to weigh as little as 3 s,
ner cubic foot. Hoviever, the raw meterizl from a single depesit may vary in
expeneion from 5 to 30 times criginel volume and the weight of the refined
oroducts mey very from 3 te 15 lbs. per cubic foet.




