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:\IJXEH.\I.OGY.- Trmgslcllite, a nerr miuera/.1 BY H. C.· 
\\'r.t.t.S nnd B. S. BuTLEil, Geological • 'un·cy. 

,\!though two sulpllide;; of tung~ten :trc tlc.<cribed in text­
bvuk, of ch<'m i;;i r·y, none h!IS hilhPt'tn bern found 11~ 11 mineral. 
Jt ;,. thPrcfor·c 11 pleasur-e to unnounc~ the di~co,·ery of tungsten 
, u(phitlc ns n prominent mineml in certain specimens of ore 
from the Little Cot ton wood district, Ub1h. Tho analysis of 
the complex mixture in which tungsten sulphide occurs hns 
fl l'O\'t'd tutcxpcctcd ly difficu lt, so that it is not yet possible to 
statt· ddinitcly the formula of the su lphide, although it is bt.~ 
lie,·cd to be w:;,. .\ s it will require con~iclcrablc time to com­
pfl>l<' tht• n<'<·C>O. ... ary :lnalyticnl determination> it seems :llh·i~nble, 
in ,·icw of the unu>unl chnmctcr of th<' nmtcrinl, to publish our 
prclimiMry re:-nJt, ::.t thi;; time. On account or th(' :lJlp:lrent 
rc.-emblancc to molybdenite in formula and ><>me of its prop­
crtic.; the new mineral hns been n:uned tung3lcllilc. 

11le material in which tungstctlitc was fount! was gi,·en to :\lr. 
\'. ('. Ilcikc~, of the Snit Lake City oOicc of the United Stutes 
C:eologicnl Survey, by :\h .. ]. J. Bce.;on, gcolo~;i~t for the Emm:t 
Consolidated Copper Company, of Little Cottonwood district, 
H:1lt Lnk~ County, Utah. with the , uggc,tiou thnt it he tested 
for srlt•tl ium. :\ lr. Heikc~ fonmrdcd the ntntcria l to one of 
the writers (Jl. f). B .), who hns been cngngcd in gcologicnl work 
in the distl'ict nnd who Inter, with}?. C. Calkins, examined the 
cl~po.-it from which it came, though this wn.. brfore lhc chnmctcr 
nf the miurr:1l hat! bccu determined. The chrmic:1l ex:uninn­
tion :111d rcco~:nition of the tung~ten ~ulphidc w:ts by lhe other 
\Hiler (fl. C. \\'.) . Xo ~elenium could be dctcnnincd, but on 
lrc:lting ..,onu• of the mntcrinl with aqu::t rt'gi::t a ycllo" iaL<oluble 
powd<•t· "II~ notl'<l nnd ideutificd ''" lungotic oxiM. Further 
otudy indicntNI that the tung»>cn is pr~cut "' sulphide ,·cry 
intimate-ly assodnte<l with a mambcr of other mincrnls. 

Thr Emma mirw, from which the anatcrinl w:~s obtained, is 
locntrd in the Little Cottonwood tlistric t, Snll Lake County, 
Ut:th, nboul2F> milt•s southeast of Snit J.nkc C'ity. The mine was 

1 l'ul,li ~"~ht-••1 with till' ttt•ru•i .. :-;iou ,,r the Dirc..:tur u( ll1c 1"uitcd Slnlrs Gcologi­
cnl tiun f'Y· 
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:tn import:uu producer of lrod-,jln•r Or<'» iu the >c1·cu tic;;. The 
orr shoot w:~~ followed until it wa .. cut off by a f:lult. .\!tempts 
at thr time to locate the continuation beyond the fault were 
uu.uccc.~ful nnd the mine was idle for many ycnrs. In 1916 
:'.It·. Hceoon by n detailed geologic stntly pr<JCUJ'cd data thn t in 
I!Hi led w tlw finding of the exlcnsiou of the ore shoot. It was 
from thi,; rxtrnsion below the oxidized zour thnt (.he rnn.terial 
here d c~crihcd Wi\S oMniucd. 

T.IIILE I 

( 'ut \JICAt • • \ "AL\.SI~ ot· Te:\CJ~T~~·rTt: ( l:h' H C \\' ) 

tuft Tl:.'• l .... ~,. S \'"Tll'E ro• ,T."II: mo tOa U .' ''tl .. \1'0"14~ 
"''1> 'f~TJU· 0 \ l,. f 'I' A tlt ... lfk liUTlO 

SUIUT'£ 

II' .... . .. +t.7 "''·7 1.00 
!:; :!!) .I . - 9.~ 0 .6 16.8 2. 18 .. .. . ... 
Fe. s.s o.s S I 
Zn .. 0.~ 0.4 
)In .. O.G O.G 
Xi 0.3 0.3 
l'h . .. ... ~ I 1. 1 

·'· . .. 1.0 1.0 
Sb .. ... ... (I.S o.s 
Cu. .... 1.3 1.3 
t\~ . . . ... 0.~ 0.4 
• iO, ...... .. o.~ 
11,0 ... O.i 
l'aultt<'rlninNI .. ' ·~ 

' --
100 0 S. t -•• 3 -I' -01 . 

Two •pccimeth of the material were examined chemically. 
The fir.-l -pccimcn contained a much -lickru-itled ~ub;tnnce 
rc~cmbliug gmphitr intimately a,;..ociatcd with quartz, calcite, 
pyritr. grlru:t, :llld ,·ariou~ accc"'.ory rninrrnl~. Tung~tcuilc 
11·a, idrntificd in the •lickcn~ided material hut it 11:1• uot the 
only tnincml pre-rut. The >ccond -prciJtwn IIJ>P<'III'NI to be 
muth purc·t· th:m I hr fir• I and an an:mgc >IIIIIJ}Ir of it wn~ nnnlyzed 
\\' ith thr rr-ulh "howu in l:lhlc l. Thi$ ~p<•tinwn wn.: of a uni­
fot·m grny c·olo:· 11 hrrc it had hccn hrokcn ft'Oill a lnt·gct· piece, 
hnt two ' ilk- wr~·r >'OlllC\\'hat $licken~idrd. On clu"c rxominntion 
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:1hund:mt <mall <omewh!ll rounded grnin, of pyri1e could be 
dc-teetl'd in it .. \ polished ~cction re\'cnlc-d n little galena nl~o. 
Th!' :umly•i• indicrttes tem>antitc rtnd tctmhe<lritc, ll'hich were 
not dbtingui.hNI in the single poli~hcd 'eel ion of the material 
I'X:unin<·cl. ,\ portion of the poli,:heu •CCtion which h:HI :\~light­
ly l!lui•h t ingc was idenWiecl by tnict'•>><copi<: t·eact ion :u; tung­
"tcnil!•. 'l'h!' t ungslcnitc is ~o ><oft I hal it 1\'('111'>< ll\\'fLY much 
fn><l\'t ' tl u\11 pyl'i toduring politihing. The hardness nppcn•·~ to be 
nhout 2.r,. l'nrticles which nt·e \'Cry easily cut from I he tnllssh'e 
picc·c• with n knifPhlndc appear undct· the microscope' to COJL,ist 
uf fl'nth!'ry lc:wo:; ot· Aak~ rc~cmbling gn1philc. Tho mincml 
is opaque. It marks paper, ~oils thl' ling!'l'>l . lightly, and rubs 
up b!'l 1\'t'Cn n mortar and pc:;t le like jlt'aph iH•. The clca,·ngc 
and fracture t·ould not he cletcrmin('(l. 'l'hl' lu,tc-r ,·nrit'S from 
dull to hrilli:111t metallic; the color i> dark l!'ad IIM•Y; nnd the 
stre-ak is dnrk gray. The nctual >Jle<:ific gr:l\'ity of tht• >ceond 
spccim('n mcnt ioned wn.~ 6A:t .\llo"·ing a> w('ll tl> J>O$>ible for 
the impuritic, nne! undl'terminoo malcrinl, tlw ~pccific grndty 
of lh<' lutiJ.:s tcnite is cnlculalcd to be about i.4. Thi$ may be 
compat·c:<l with llw follo"ing speci fic gt't\\'it.ics, :\lo~, ·1.1, l~eS, 
4.9, :\ loO, ·Lr>, \\'0, 6.3. 

TttnJ.:.-<Icnitc appcat·s lo be una tl:wkPcl by hytlmchlol'ic ncid 
I ll' 11it t·ic m·icl . I t is drcomposcd by aqun r<•J.:in m· hy fusion with 
sodium nit mt c. Its hoha \'iot· i u a bu t b I u ht• :wei on charconl 
can nut hr stntC'd delinitc>ly bcr:ntoc uf lh <' impuriti(',, though it 
appear> tu hr n rather s taiJic compound, not t'\'Cn being oxidized, 
hy ro:L'I ing in n ir. It hurn' \\ith ineancl!'>t'C'IIt<' in oxygen. 

'I'UII!,"-t<'n '"'' dt'tr·rmined hy cleeontpo-ing the: on• "itb aqua 
rt1;ia. Thr ,.,httion wn.- 1)\':IJIOr:\IC'd w clrynl'" a111l I he itl'olu­
hlr m:tl<'ri:\1 ta~cu up in dilute hydrochlorit· adclnnd lilt('red off. 
Aftt•t· ,.,.., mctiu~.: it "ith nnunonitun at<'latc· to rcmo,·c :111y lend 
~ulphat <' Jlr!'-!'nl it 1\'a·dll':ll ctl with anuuoniutn hydmxidc-. . \ few 
JJI'r c·ru t uf t'(•sidur remaine-d iusoluhlc in :lltlntuuin nnd con­
tatnc•cl -untc• tung><tit oxide, a little ,j Ji<·a, >Uill!' imn,:llld other ma­
ll•t·htl no I yt•l clrt <'1'11 , in!'cl. T he fill et·c:cl tllllltWn i:\!'11 I solution was 
C\'ll)l•ll'atr·cl (II <l ryiii'>S a11d t hi' rc.<icluc- wa>< i>;nit<••l a nd wcighc:.'d 
as lun!("t ic· usiclc. Th~ otltc:·t· C<ll" litu enl>< 1\'c•rc dt'lcrmi ncd 
'"' i 11 I ht• :llt:lly,is of 1 ell'ahcc:lri t c, aft cr dct<IIIIJH>"Ii n~t a pon ion of 
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the orc with chlorin(' in n hot tube. .\s the an.'llyoi. stands the 
;ample analyzed consiotsof S.I per cent of tennnnlitc and tctm­
hcdritc, 17.3 per cent of pyrite, -!.7 l>er cent of gnlcnn, and 61.5 
per cent of tnnb.-,tcnitc. 

The geology of the district in which tung;tenit c has been found 
may be bt·icfl~· oumm:uizcd :ls follows: .\ ~cdcs of Paleozoic 
limestones, shnlc>, :mel qu:utzites, nnd prc-Palcowic quar tzit es 
and shales, has been much broken by thrust fnult ing nncl subse­
quently intruded by quartz monzonite and quartz dior·itc which 
occur a~ stock,. Following the intru~ion nnd nccompnnying 
mineral iznt ion there was much normal faulting and some rc,·o~c 
faulti ng. 

The Emmn or!' body occurs :ls :t rcplnc!'ruent of a brecciated zone 
in Palrozoic limestone where it is crossed by:\ mineralizing fissure. 
Th!' ore ohoot follow, I he intersect ion of the breccia zone :mel 
fis.cure, pitching rather steeply to the northcnot. .\bout -!50 
feet below the outcrop the ore shoot io cut off by n otrong fault , 
the conlinuniion on the opposite side of the fault hcing about 
250 f('('t low(•r. There is ,·cry little oxidized material in the 
portion of the ~hoot below t he fault from whic h the t ungstcn itc 
was tnkcn. 

The inaport :lli t , ·ci n anincrals a rc quartz, gnlcnn, pyrit e, t.ctra­
lacd rit~, :wgt'nlil c, and pos.,ibly some o ther ~ilvt•r nai ncrnls no t 
yet dctemain<'d . Th<' tlctailccl s tudy of the or"<'S will probably 
rc\·~nl ollwr anincrnls. For a part of the shoo t nt lca.>l, the 
centml portion con~ists mninly of rather finc-gmincd quartz 
that h:"" nlmo>t completely repln.ced the lim~>tonc and that con­
tain> hut rclati,·cly ~m:1ll nmouuts of metallic naincrnls. ;;;ur­
rounding t hi, i• a zone in which lhc lime•! on!' i, lc,; Colll)llctcly 
rcplar<'CI and na<'lallic ur.incrnls arc rnorc nbundant. 

Pyr·iw w:~- tlw <':lrli!'ol metallic miucmlto fonn in tht· cl<'J)()>il 
nnd thi' w:h followed hy the galena, t elmll!'tlritC', ~il"rr minerals, 
:uad lllllg, tcnitc. The lnngotenit(' i~ apparently in part <'on­
tempnmncou, \\ith the g:tlcn:t and in part lal<'r I han t lw galena. 
The fact that the ~pccim<'ns coutaining the moot of tlai• mirwrnl 
IHI\"C hC<' Il fuult(l llt:tr II ll ti nor [aull c<l zone• ~ul(gcsl s that there 
mn~· h:wu lwrn nn <'lll·ichmen t in lllllh'St<•n nlonl{ tha i zone, 
though t hat b no~ Ct•rlain. 


