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SULPHUR AND PYRITE. 
U3 G . S . 5 - ^ V 7 0 

S U I J ' l l U R DEi^(3SI'l'S j\'^:Ai:i SODA SPIIINGS, IDAHO. 

By IL W. IliciiAitDS and J. H. BJJIDOES, 

I J O C A T I O N . 

Five miles cast of tbe town of Soda vSprings, in T„ 9 S., R, 43 E,, 
ill Bannock County, Idaho, on tiio Oregon Short Lino, is a group of 
sulphur springs arid associa,tc(l de|)osits of luttivc sulphur. An at-
tcm|)t wa,s Jiuide to woilctiiesc dejiosits in the late nineties and a con,-
sidcrstbie amount ofsulphui- was ))i'ocluced in 1901, n.nd 1902, but tlio 
attempt was finally abandoned and the j)lant was being dism.antled 
during the fail of 1910. The character of the deposits is of suificient 
interest, however, to wa.rrant a brief description. 

I TOPOGRAPHY. 
i 

! Tlie springs are sitmited at the mouth of Sulpliur Canyon, a short 
gulcli lornied by the junction of North, Middle, and Soutir Suliihur 

j canyons. The surrounding liills stand from 1,500 to 2,.500 feet stbove 
! the rn.tlier broad canyon bottotn, .and the ttrca a,s a whole is situated 
] on the western flank of tlic Aspen Range. 

G E O L O G Y . 

The geology of the area (see fig. 58) involves old sedimentary rocks 
of several formations und a minor amoxnrt of igneous roclc, a,]] of 
which owe their present relations to one another mainly to fa\ilting. 
The springs themsoWes arc located along a northwest-southenst fa,ult 
zone vnih rocks of ca.rly Carljoiiiferous age to tlic cast n.nd Triii.ssic 
rocks to tlie west. The Carboiiiferous sediments of tlie aiea range 
from the Madison linicstono (jMi.ssi.ssip{)iaM) to tlio Pai-k Cily forma­
tion (Pennsylvanian), and incliulo an unuiimed upper Mississippi an 
intcrvn.1 and strata of Pennsylya.nia,n age whicli arc l:)elie^'cd to rep­
resent the Morgnn formation' of northeastern Utali and the AVclicr 

1 lilackwddor, Uliot, Hull. Ci'ol. .Soc. Aniorioa, vol, 21, mm, ^,. 
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quar t z i t e . T h e Ti'i;i,ssic(?) is. royptcsentcil ivy tiie Woods ido .shale' 
.alone, llic oYci'lying forniii.tions to the soul.h ;uid cast (Thayn(;s lime­
s tone a,nd Anka,rch shale) not iieing recognized. Tlie igneous rocks 
consist of pre-Cretii.ceous whi te volcanic tulV (a.sli) i n t i m a t e l y associ­
a ted wi th tlic su lphur dci)osits a n d ba,salti(; flows of p robably early 

' Quaterna. iy .age. Tertia,ry lake beds, t r ave r t ine , hill wash, and allii-
v iu in .abound and obscur(i t he ic la t ions of the older fofma,tions. The 
fa.ults nssocia,(;ed willi t he sul j ihur dcjiosits ii.re norm.al a n d are ])i(;-
sumcd to extend to considerable de |)(hs and to .-i.n'ord pa„ssii.gcs for 
tlic su lphur -bear ing gases or so lu t ions . T h e wate rs sup])lying ilio 

Prospect .Spring Fault 

FIGURE nS.—Goologio tnaj>of iliosniplinr-bcnriiig area iirar Soda .SpriiiR.'̂ . Idaho. 1, Alluviinii; 2,1,iavrr-
fine; ."i,h.a.salt,; -1, Inkchcd,'^: o, agt^Ioinoralo ((jrol.aocoii.s?). made, up of InlT.CarboMtfcrou.s liiiu'.sl.oiio rind 
quart,7,ito, and 'rria,s,sioIinu',s(oni:; G, Woodsidnslialo ('riia.-^si(;?): 7, I'ark Cil.y fornialion (I'onnsylvaiiian): 
S, Weber qnarizite to -Madt-̂ on Iinic;^1one (rennsylvanian-Mispissippian): 0, iindiiTerentiatcd iMi.s,si;;;:iI'-
pian to Canibrian rook.s. 

spr ings are doubt less der ived f rom t h e c i t t chmcnt a reas of the As|)cn 
.Iladigc. The neares t h o t spr ing is S tcamboi i t Spi lng , on B e a r fiivcr, 
a b o u t 2 miles west of Soda S|)rings, itnd tlie ncji.fcst cen te r of rocenl' 
volcanic ac t iv i ty is IIic g roup of ci'alors a b o u t 9 miles nor t i iwcst of tlio 
su lphur deposits . 

I>K,SCI t lPT10N Oir T U K S I ' IMN G .S . 

T h e springs v a r y in size i rom holes coni]")iiia.ble to a wash basin lo 
some l l iat arc la.i-ge enough for a good-sized swimming pool. Tl"-' 
iTiilky or cloudy color of llie watei ' , which is cold, is due to the pi''.'^-

oiice of free su lpbur . T h e c]6udinc.ss is moi-e in t ense in s o m e of the 
springs than in o thers , and :tlicro is a noticea.l)lc viuii i t ion in the 
amount of gas e x h a u s t e d a n d t h e r a t e of i t s expuls ion in Inibblcs 
tJu-ough the wate r . These var ia t ions arc n o t consta.nt for a n y ]r,u-
ticuhi.r se t of spr ings , b u t shi f t ;about from one g roup to i inothcr , owing 
lo some u n d e t e r m i n e d caiise,' T h e spr ings are v e r y n u m e r o u s and 
no a t t e m p t was m a d e to de te rmine the ac tua l n u m b e r , M.-uiy smal l 
ones arc concealed in t h e m a r s h , ' T h e folloAving par .agraphs give a 
description of some of t h e m o s t char.acteristic spr ings c x a m u i e d . 

O n t h e s o u t h s ide of S u l p h u r Canyon , in t h e S E , i N W , .i sec, 13, 
arc two g roups of spr ings . T h e largest spr ing of t h e wes te rn g roup 
has il. surface a rea wliicli a t tlic t ime examined was e s t i m a t e d .'it a b o u t 
500 sr[uare feet. T h e wa te r in very mi lky and a. largo a m o u n t of g.as, 
carbon dioxide and h y d r o g e n svdphide, is dischai-ged bot l i th rough 
the wa te r of the spr ing as bubbles and t l i iough t h e g rave l a n d holes 
higher on the hillside to a d is tance of some 150 feet f rom t h e spr ing . 

The eas t e rn g roup is be tween 300 and 400 feet n o r t h e a s t f rom this 
one and consists of smal ler spr ings, in which, however , t he gas is dis-
di iuged w i t h gixiai.er force, .a.s is indicii tcd b y t h e grca.ter luiight to 
which the w a t e r is lifted by i t he bubbles . The s a m e gases, c a rbon 
dioxide a n d h y d r o g e n sulpiride, a re exhaus t ed b y these spr ings a n d 
also t h r o u g h crevices a n d holes in t h e g round over a u a rea pos.sibly 
half an iicro in ex t en t , vVt this iwin t the ccmcnta, t ion of the gravel 
by t h e deposi t ion of su lphu r in the interst ices can bo seen in process . 

The marsh g roup , in the SW. •} N W , J sec, 13, inc ludes a g r ea t n u m ­
ber of spr ings, which occupy a zone of 150 feet or m o r e in w i d t h 
between S u l p h u r C a n y o n and the g roup on the n o r t h s ide, A sample 
of w a t e r t a k e n from one of these spruigs gave a. s t i 'ong acid reac-.tion 
with l i tmus a n d h a d the b i t te r , repulsive t a s t e which is charac te r i s t ic 
of t h e w.itcr in all tbe spr ings . 

T h e larges t of the sjirings on the noi-th .side of Sul j ihur C.aiwon, in 
Llie N W . i N W , J sec, 13, has a n es t imated surface a rea of a b o u t 2,000 
stpi.are feet a n d is p r o b a b l y t h e r e m n a n t of the l ake m e n t i o n e d b.y 
re.alc,' T h e w a t e r is ex t r eme ly c loudy and t h e depos i t ion of s u l p h u r 
in tlie small d i t ch wlii<;h t akes t h e overflow can bo seen a t t h e p re sen t 
lime, E . W. La,rgilliere, of Soda. Springs, repor t s t h a t t h e bes t q u a l ­
ity of su lphu r ob t a ined in (his vicini ty was t a k e n o u t of this sjiring, 

S U L P I I U l f O E P O S I T S . 

i Sul])hur depo.sits ha.ve been niinc<l on t h e nor th s ide <if Sul | )bur 
; Canyon in t h e S E . I S W . { and t h e S W , i S E , i sec, 2 und t h e N E , J 
i NW i a n d t h e N W , J N E , i s e c , 11, and on t h e s o u t h s ide of W o o d C.in-
! yon h i t h e S E , \ S E , } soc, 11 a n d t h e N E , •} N E , i sec, 14, A sm.all 
! amount of p rospec t ing h a s been done in sec, 13, b u t a p p a r e n t l y no 

' Iloiil\n:ll..). ,\l., .riHir. i!colii);y, vot l.'i, No..'., linn, pji. -Ili'.-ir;; A . ; , . , T . . . . 
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r.ns co^'i:.air^uxtOf^s ,1.0 u . o . c . 
" ,,.j of tlic cve.avatiou m biiili 

,„lphur!u,,s boon ^^^ '̂""'̂  ^^ ' ^X; i ; ^^oV i^O feet a,bovc the M oU\.. 

p i J n t springs, l iuth ^ " - ^ 2 2 000 cubic yards had been cxca-
Icvelopiug tlic doposU.s. ^f^'^^^ ^ ^^ ^ j , ^ ,^ , , ,„ , , , ,vas such tha 
va ted iu the open work ^ ^ ^ ^ ^ ^ , ^ 3 , tlutt no idea was gauu.l 

ration ol uic hi"i 
Canyon side of the divide, _ ^̂  ,„._i.,l.. of ffvnsum, occurs as 

•' . 1 „,,.^ci'ltp,d 

ration oC the sulpnur x,\>„. „..._ ^ 
Canyon side of the divide, 

Tlvc sulphur, associated witli small crystals of gyps\un, occurs as 
the cement of a I'trtilt agglomerate or breciua composed, of fvagmciils 
ot tufT, limestone, and (piartzite, Tlic tulT is composed ot angular 
fragments of voh,'.anic ghiss and makes u]i the most conspicuous ]iart 
ot tiic agglomerate. I t is snow white and ajiparently does iioi I 
weather to a nourishing soil, and the barrc.n character of its outaup \ 
was noted, by the early cx])lorers. I t is wholly probable that tho i 
gases cxliaustod by the rock crevices in the immediate vicinity liavo 
also tl\c cIVect of stmiting, retarding, or even destroying plant and 
animal life. Dca,d rabbits and binis bore a.mpl(> evidence to tliis fact. 
Tlie principal indicn,tion of the age of tiie tulV is gained from tho age 1 
ot tlvc faulting, which is ot course inferred from a bro.adcr view of tho \ 
'rcgio)\ tlian can be had in this particular area. The ago of these par- 1 
ticular faults is not evident more definitely than that they are post-
Triassic, but by comparison with other ])araUe) ta,ults, of which tin; 
Cokeville fault * can be taken as a type, they may be and probably '' 
arc late Cretaceous, Tho fact tliat the tuff forms a pronunent part 

» of the fault agglomor.ato is taken to indicate t!n\t it is prc-CrctaccdUH 
in age antl not to be correlated ui any way with tho Late basaltic Hows 
of tlie vicinity. 

The sul]ilmr is fomul, in small pyramidal crystals lining cavities 
and in crystalline and amorphous in,asse.s in the intcrstiecs of tlio 
breccia. The crystallinity is shown by tho s\)lierical radiating figure 
formed upon some surfaces obtained by breaking, and the smooth to 
conchoidal fracture on otlier surfaces serves to indicate the amor­
phous va.ricty. A, ra,thcr spectacular form of occurrence in stalactites 
in'vcrtica.1 crevices in the breccia was noted in the soutlv wall of tlio 
quarry on the \¥ootl Ca,nyon siiU; ot tho divide. This variety has 
ahnost a canary-yellow color on fresh fracture, bu t on exposure 
changes rapidly to a dull submetallic gray. The gray color of much tif 
the lower grade ori^is «,i)parcntly due to a tliiii coating of similar nia-
tcrial. The air bubbles which arc included in the stalactitlc sulplnu' 
may indicate that tho sulphur was exuded in a fluid state rather than 
-'"^^rtcih.d from solution. An unsatisfactory at tempt was nuule to 

:• BULIMI.UU OF,eOSlT& iv, , 

cstimat<>, the pisrcentage of sulphur conta.incd in tlic <irc a,nd the con-
. chision vcaclied^—that ihc run ot tlu* (nuirry face wouUl a.viM'a,g<>. 10 
I per cent n.ativo sulphur—must be accepted with caution, for it 
I depcmls entirely on observation and inference.. 

i Almh is reported l>y Mr. James Call, of Soda Springs, aa present in 

I the ore, Init none was found by the writers. 

' METI lOl ) OF SMELTING TlIK 015E. 
The ore from tliese deposits was smelted liy the Western, Sulphur 

Co., ot Duluth, Minn., in a plant located near tlie deposits, but tlve 
company failcil, altliough the equipment ayipcans to have been well 
selected and well installed. I t consisted of two coal-liurning boiler 
units, a battery of five or six cylindrica,l retorts, a.nd a crushing plant. 
The system of smelting cov\si.ited of introducing the liand-sovtod ore 
in ])erforated ir(,in cars ot about lialf a ton capacity into a. retort 
which would, hold one ear at a time, melting the sulj^liur from tho 
gangue liy the introduction of steam into the retort, and drawing off 
the aulpliur into suitable molds. The sulphur cake was then put 
through a crusher svnd grinder and reduced to a fine powder and 
liaggcd. T.he condition of tlic gangue in the dump indicated that 
the recovery, though not perfect, was up to the standard usually set 

; for the method used. S C O . 

OVUGIN OF T U B SlTlAniUK. 
1 , , 

rn I < the deposUdon ol the 1 . j ^ ĵ ,̂̂ y 

l)c generated eiWici ,.y ^ i^.acs, such .i& >=.) l ,.e,rarded m 
I r m i g h the ' ^ j ^ t r ^ : ^ bo o f - 1 - - ^ f ^ ; ; ^ ^ ^ i l ^ . a r Gir-
organisms, <̂^ " ^ - - ^ l ^ . ^ for the origin oH^ 0 ^ ^̂ ^̂ ^̂  ._, ,j 
the view g e n e r ^ d b - U ^f ^yP^'^"^ ^^.^^ , , , ,ount <,f tha t 
genti, in S-^^^- f ^ ^ e a s t e m I d a h o , . ^ d U - ^ - ^ ^,^^,, 5,,,d a 

:ts^t^:-:s:s^^:::rs-::^ 
for the hydrogen suq . , ^ 

l>laus.blc. U n i T L O O K . , ,„acvclopt1 ' '^^« 

deposits will vender mip^o^ ^^^^ ,̂,̂ ^ .̂̂ f Uu> depo^^^- ^ ^ j ^ ^ 
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MISCELLANEOUS .NONMETALLIC PRODUCTS. 

T H E T Y P E S , MODES O F OCCURRENCE, AND IMPOR­
T A N T D E P O S I T S O F ASBESTOS I N T H E U N I T E D 
.STATES. 

;By J . S. DILLER, 

I N T R O D U C T I O N . 

The United States has, for m.iny years led .nil other countries in 
the manufacture of asbestos goods, but in the mining of asbestos it 
has not until recently attained any importance, and even now it j^ro-
duces only about one-twentieth as much as Canada. The production 
of Canada forms so large a part of the world's totnl annual output, 
however, that even r> per cent of it is well worthy of mention. 

Asbestos is reported to have been mined in the United States a.s 
early as 1880, I t was of the amphibole variety and the mining of 
(his variety has continued with variable annual production evci-
since, but it was not until 1908, when (he production of chrysotile 
began, that a more important phase of the industry Avas initiated. 
The annu.al production has been increased to over 3,000 tons and the 
outlook for the future is promising, , 

At present there are in the United States six asbestos localities of 
more or less interest either to the asbestos industry or to science. 
They .are in the vicinity of Lowell, Vt.; Casper, Wyo,; Grand Can­
yon, Ariz,; Sail Mountain, Ga.; Kaniiah, Idaho; and Bedford, Va. 
At the localities in 'Vennont, Wyoming, .and Arizona the asbestos 
is chrysotile, and at those in Georgia, Idaho, and Virginia, it is am­
phibole.' Practically all of the asbestos produced in tlio United 
States in 1909 came from Vermont and Georgia, 

All these localities have been visited by the writer for tbe special 
purpose of noting production, but the stay of only a few hours or 
days at each locality gave no opportunity for detailed study. How­
ever, t heg rea t interest in asbestos is a sidficient justification for the 

»The term "ftmphiholc" la iised hero In its broad sense to Include .intliopliyUitc. 
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