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A STLDY OF CEKi AIN iWINBRALS FROM COHALT.
ONTARIO

H. V. lilJ.SWOMTH

III |i lllll^ lll> ,lrt|« rtiiiii iiiiiirra! ,i mmIjiIixIi- « Milt. Mil' I. nil

lH.'lU'\fH Ihllt, ...llMiliTinU tl I.TllMK' "f till- llllll-ll- III (f l''«""l. II" il|'"'l"Ji>

1- ii.vi'.Hnrv for til.' ^.mi.'ttlml .i.'tmi.'il .li-.ri| ii- in wlii.li li.' Ii.i- Ui'ii i.iii|it.M|

to IIMllllgU.

The geology of tli.' l "Ipult iimi liii« iv<iim>,I ;i -ivnt .IimI •<< itllnilioii. imliiiiill>.

uii.l li.i< iKrii ii.liiiiiiMv .l.-nilir,! I.y W. (1. MiII.t iiihI In- a-...,.i.itr. in tli.' iviM.rt-"

.if tin Ontiin- Uiiiv.iii nt Mim-. 'I'.. Ili.-ni ill- i- I.. In^ i i-nlil.MJ inoM ..r tlii' pnl.-

lisliid iiiiii.'ral...'iiiil ilalii ivlnliny t- Ciluill. In tin- Niiirlrnilli l{.-j..iit of tin'

OittiHin lliinuiii ..r Mm.-. I'.iil II. «ii' m.lii.l.''! h .1.- ii|'Iin'- Ii^( "f tl..' iiiin.Mal-

wliicli WIT.' kiinwii Ir.iin CiImIi at tliat liiii.'. t.i-.tli.T »itli ivmark- nii tli.'ir ni."l.-

of (K'curmiff, ami a tulilc in wlii.li ili.' pnil.aM.- ..nl.'r "f cl.|.nMlii.ii »f tli.' .In'f

niiii.Tals wa- iiiili.al.-.l. '11 'I.i nf 'l.iM-it ua- al-.. «(,ik.H| .iiit li> ('aiii|«l«'ll

aii.l Kiii;;lil
' ' Inaii ..li^.Tvati.pii- mi iMiii^licI »iirla.i- In tlw ni.tall<vni|ilii. inrtlinil.

r.arlv ill till I. at lli.> Mi;.'j.'.>stiiM: «f 'I'. L. Walk.T. I'n.f.- ..r ..f Miii.MHl.i>:v

at the Iniv.T^itv dl'l'i'iniito. tin- wiit.T nn.l.Tt.H.k an iiiM-tipili.i i "T linitliaii|ili!.'

ore Irnin tlif Ilinls.ai Uav iiiin.'. Tlic n^iilt- ..I' tin- iii\.'>lipitii>ii -n'MWiJ t" lia'.'

11 liiaiin^.' "Ill I'lc (|iii'-tii>ii .if i«iin.>r|ili.>iiM int.T-jjrowtli* ami I. '.I In a -tmly «< .itluT

miii.'ral as-.n lati.ais Innii (nlialt. Dr. W.ilkiT mmv kiii.ll> ail.>w..l tli.' writ.'c tli"

us.' Ill' till' niiiniTinis -j»'(iin.'M» frnin (.iluilt in the t.illi'itiini .if tlii' Ituyal Oiitarin

Miisciiin of Miiii'nil";:>. ami in tlii> way lli.' work ^iniiliially l.r.iH.I.'ii.'il in -tii|W'.

In th.' T'lllowiiif: pajr.'* ii" att<'iii|il lia- Lc'ii imu.I.' h> d-'al .'xliaiistiM'ly with all

till' .i.iniiH.n iniiu'ral- i<\' Ciiliait. <liil\ -ml. usxiiiiiti.iiis liavi' lict'ii >tmli«'.l as w.'rc

intere-stinj; liccaiisi' nf tlu' inini'rals liitlicrt.i iiniil.'iititi.'.l Inmi t'olmlt. Im'ihii-.' <if

rarity nr unnsinil .rysfallizati.pii. <ir ln'iaii-.' of a possilil.' iK'arinjr on .|m'sti.ms .it

i.s.iiiior|i]ii.»in or iiarair.'iu'-i-. 'I'li.sc iM\.'>ti;:atioMs liav.' a.l.li'.l t!u' f.ill.iwin;.' to

til,, list i.r 1, il- lidiii Colialt: Lolliiii,'itt'. rainni.'lsli.'rfrit.'. .11111.0.11.' ami

syinpi.'siti'.'

Till' olijofts of till' inv.'^ti).'Htioii may thus li.- >uinin«ri/..'il as follows:

1. Dt's.riiitiv.': I.lt'iititi.ation ami i rystalloiiraiilii.- stmly of s|n'(ial iniii.'rals.

raro, .>r new to C.ilialt. Iilciitili.atioii in tli.' rasi' of tlic ..iin|il. or.'- of Colialt

usually involves— •.'.

'i. (ii) Clicnii.al aiialysi- anil si'|iariitioii i'\|H'rii'i. 'Ills.

Co Mi.rosropii' stmly of polish.'!! siirfau's.

;!. .Stu.lv of >tnu-"ir('s haviiij.' » h.'arintr on isomorphism.

4. Or.li'r of di'pi tn-n or para^r.'ii.'sis. as -howii hy -tmly

stnictures.

il nii.Tosfopif

' .Micioscopii' I'xnmiiintiiiii of ! lO riilmlt Nii'ki'l .Visi'iiiili's iiml Silver Dopnsits iif Ti'inis-

kaminL' I'V W. Ciunpl.cil ami C. W. Kniuht. Kr. t.i'iil.. Hrpt.O.t.. Iltnii.

'Thi' I'Hraiii'iiosTs of tl:i' ('nl.altXii-ki'l .Vrsoniili'n anil .siilv.'V IVpnsits -
i TrniiskHiiiiiiiJ,

KnK. ami Mill. .Ir.. .Iiiiio Htli. IHIIH.

For lis! of rolialf niiiii'inls hoo Report Out. Bur. Mini's. Vol. XIX. Pt. II. p. !».

.'i
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>Wlh<Hlit <>( Mk;r<Nu;<>piv IU«mlniiil(>n anJ Scparutlon

I III |il'l'|>,lllltl<<ll "I ["ill'lli'il •I'l tliill- III IIIIIK'llll* r>>r •'MIIIIIMlllloll li\ till' lllrtlll-

l.iylll|illli IIMllliMJ llil- i»-i'll llfllll'.l 111 ill'lilli li\ <'lim|>l«ll ilMil l\Mllillt.

'I'll!' Il-i- III iHiil- iir iilliiT ii.nii-IM' Ir ii;;i|i|. I'll- il.M'liHHhi; lllr -tllnliiri' nI

|i«i|l-ll(i| »Uiril.i'» 111 lU.lal- III llHIItTlll. |i|iill|ll.ls .il;;.MIllltlll III llli -lllll\ i.| lliclriillr

, llii- 'III iilli'il U iiliii.iM-liilli'ii liniiiT* iimiiid luTii til ..I tiImmI III li^Oh, (liil-iiiv

III ll- i||i{il|i lllliill In llll'liiUli Hull, lull lllllr II-"' -rrlll- In llllM' ln'ill lll.lili' nl llll-

iiii'lliiiil III iiiiiii'iiiln;;> iiiilil UiiMirliiiii'T m I >'«'i, .i]'|ilii'.l it In lln' liiil.\ "I .n-tiiU

.1! •iiialtin'-ililnaiitliili'. »illi lAin I\ iHliir-liiii; ri'-uli- \ nllliiiiill niml>/i'i|

llli' il\.taU «linll hilil ImtII I'Vllllllliril In IllllllllluilHI liftnli' iillil lltlil' tlilltlll'Mll

1. ;lll Imlrm ll'nfir :lil.l llllil |HiIil— I lllll illlnlilli'. llllil riHIIIiJ lIllll lln' li'-nllH' ll'H

.illi'i .ll. Ml III lii'iilliM'iil «! I iiii-|il' riilil\ I llllil 111 .ii-riii. lliiiii till' iin:;iiMl

iMiilniiil. !•' llllil till n-iill ..: .Inliinil till- |iii'-iiiii- nl -kiilti'.ii.lit' l< iiA-;i ;ii

till' -maltili'i lilniiiitliiti I'n-titiv

'I'lll' wrill'l llil- ll|'|l|H'il Mlllll.ll- Itll'tlinil- 1" rllr -llllil nj lllimi-. npli- llllil

Ull.Hlll- friilll (nliall. ir a pnli-linl -lirl.ln' nl a inlll|il"'\ HIT. i.lMlallllH'J tun nr

mnri' iiinii'ral- 1 In.i'U iiilii-mw 11. -a', -iiiiillili' .iti.l 1 lilnaiitliitr. wlmli .iif i|intr

iiiili»liii;.'iii-lialili' 1>> iii-iiiiiarv iiiran-. I"' •lli:litl\ rlrli«-il "iHi ainl, ti"' t«'> iniiii'ial-

iinnl ,||\ ili.lill-lli-lial.ll' ..rtlllir In till' i| itTrll'lll clTl'i'l nl till' ai il lipnli lll.'ltl.

If tl ll lull;.' Ill' iniiliMiiiMl I'm- a liiii;.:i'i' liiiic mn' iiiiiiiial Hill lini llv lir 1
nrmilril

fllllrll llc('|MT lliail till' ntlllT. wlliill -tlllllU III llOll'l. ll nr llirci', 1" till' NMIIlT lll.ll

till- llU'lllnil IIHU'llI 'm' 1I-<iI t" lilMTIlll' mini Till- I'lnlll till' lllllllltl' illrllHiilll^ hIiiiIi

arc -n iliaiaitiTi'-lii nl iiiiiiciaU frntii ('nlialf. iiml it liii". in linl. '"•'•n n-i'il «iili

i!i I-,-- ill sniiH- iii-lainr> ( -I'l' Un'illiaii|itili'. |iap' In).

i'lii^ ililTcii'iHf III till' ai'linii nl' an m nl nii ilir ivin iiiiinTal- i- mil iliic I'litir'l)

til tin- ilitrcrciirc III llli' mil' 111' -nliilinii ill' llir iiiilivi hial iiiinrraU taken >i'|iaral"l.v

III mill lit a ^.'iM'ii I'linrfiitratiiiii. <iiitt>ilialk ami Jiiii'liKi- Ihim' ^Ihumi lliat th'ir

i- a ililTcri'iii I jinti'iilial licl'iccii ilitrrrnil iiatnial iiiiiiiTaU ami tiial Iwn iiiiiii'ral.'

ill niiitiut act ll* a liattcrv in nxiilatinn I'Xiifiiiiii'iits, lln' itiiiciit llnwiiiL' rnnii tlio

inilii'ial 111' liiv'lii'l |iiilrlitial. uliiili i- iirnlrrtcil rrnlil tin' arlinii nl' llir n\iili/iiij.'

a;.'i'iil. while llie mineral nf InwiT piitenliHl ilissnlvo iiinn' ia|iiilly. 'riieie are iil'io

if iniirv. instame* in wliiili niii ll' tlie iiiiiieraN reait- willi llie aiiil In fnnn an

insoliilile inatill'' wllieli lirntei ts il while the iillier mineral if. lieiii;.' ili>siil\eil ivvav.

Slleh eiiat HI).'- nil , I iniiienil 111' Inwer |inleiiliiil iiiav. in lertain in-lr.aee-, eau-e a

re\ersal nf the iiornial actioii. mi that tiie mineral nf liiv'her pnteiilial aetiia llv ili

livesHilves mnre rapidlvIK

Palaimer ami lia^Tin1 Ha . reeeiitlv ailvmateil the use nf siher siilptmie -nlution

In -epaiate arseiiiile- frnm sulpharseniiles ami -iilphiiles, the siilpiiate l«'ini.' rlinsei

lieeaiiup of the lionriii;! "f their e\pi'riiiient< on silver ciirii •hiiieiit. The writer has

' I.Ill', rit.

' TVImm- llie .Htnirtiir i. ! ilie iiiiki"-kii|iisi'li(' UrsrlialTeiilM'it vim Hiieisknliall mul

fhliiiintliit. vim fl. Hminiliaiier. Zeitsilnil! Kir KrvstHlliiKi«|ilii(' I'J. Is, 1**7

Versvi'lir ill il Sfieiskiilialt - (i. Viillliiinlt. Zi'itsi-luift fill- Krvsta iipliie I t, I(i7

' Oxiiliitiim

Nl.. 1. .lull., lui::

iif S, '.,lii.les~-V. II. (iiitlsclmlk iiii.l II. .\. Mnililei - -Ki'. r.i.nl., Vi.l. VII.

' Iln'itluilM.'iti'. Iill;'.(' 1
'.

• Ti'tviiiii-ki'l Tiintsi'iiiile, Its f'aiiBi'itv as u Silver I'recipitant. f'hiise I'lilnier. Kcim. Onp!

I\. \". 7, Oit.. 1(114.



ii^.it -ih.-r iiiiiiii. -..lui mil .'iiuil Ml....- I till- I'.i- III.' .iiiMiiii.iii'- tii'i' II

<illi •» m.i.li' ii|i III Hill, h •li'..ii::' -..h.li..M- llmii lii.' -Miinitil.', .liixli i* li.it mt\

.(.llll.lr. With III.' iiill.ll.- -.>luli. i.-iil|. ,11. i.l.l.iiiH.I 111 I." Iiiii. .iii'l «il!i iiiii.i.

• iimlliT Miliniii'- (if •".liilH 11".

II M l„ 1. iii.tiil" r.'.l. li..H.-.r. Iliiil .ill 111. I..IVU..MI1; iii.lli...l- .ii.' i,i{ U

iih.ln lin..iin(l.li' In - "l i-in.ln. Mr.: .iil> .i |'"iv i.'i.lii.'. 'I'll.' !• In -I'-

Mliiii't'iil I- M..I .•iilii.'lv iiiiiill.. I..I !* .1. I'l il'ii ...'iilMii- nil.
I

<nll III-, .lil'l

nil.. ...lull. .11 I.. II ..il.iiii .M.-iil. tlml 111'' r.-iill.Hil •..hih..ii ...iiliiin- lli.' '..n

Mitiii'iil. .il !».lli iiiiii.'iiilv 'I'll.- 1 -hIih'. iill.r -iitlii i.'iilh I..1I'.; 11.I1..M -li.-ul.l.

llii'Lii'li. iillv . I', [.iir.'.

.V\eth«NlK <>( Chemkal Anitlyitiit

III iii'lHTill. III.' "iil'T iiii- II-.'. I the iiii'tli".!- r iiilM.'li.l.'.' i.> 11-. ' \'>\ I

I'llilii.ii. A- ililTi' .'III iiii'lli...l- .1.1 II.. I iil«ii\- wil.l i.l.'iili. .il r.'-iili ' 11-. i

liiTr iiiin III' -iiliiiimii/>'il »• IhI.i« ;

.lo.'/.i. I -iiiilK .l.l.'riii I
l.\ til.' I'..ii..' iii.'ll. "I. Alt. 'I lii-i.,ii ..1 III.' ..I.'

Mitli 11 iiii\. ..r ....liiiiii .iiil."niil.' nil. I nilnit.', lli. .ilknli iii-.'iiiit. 1- l.ii. Ii.'.l ..m

iiii.l . .iiiw.rii.l mill -ilv.i ill-Ill, III' whi.li 1- litnil.'.l uitli iiiiiiii..iiiiini -iiI|i1i...mmiiiI.

-1. Intl. .11. Il till' •..lull. .11 1.1 I"' litrii:..! . tint.MM- lli.' -iiiim' ;iim..imiI ,.| -iImi n- h;i-

ii-f.l I'.ir -liMi.liir.li/ini;' lli.' -ul|ili.i.'M.iiiitr -..hili. 'i. llir n'«iilt- ni'.' ^.'iv 11 .uiiii.'.

\iiliiiifiiiii \\.'i;;lii'il ii< SliS iillci lii'iiliiii; III II .ii.roiil ..!' .;i|l.,.ii ili..\i.l.'.

Itisiinillt \\.'i;;li.'.l 11- -iil|'lii.l.' ..|' ..\i.l.'. S,|,iiniti'.l In. 111 l.'ii.l l.\ l.,i-i. iiilnil.-

IIH'tlM.il.

I'iilil'(i \\\ cli'iirnlv^i- III' -iil|.lMin.' 11. 1.1 -"lull. '11.

Inni Si'|iiiriit<'.l rr..iii iii.'k.'l nii.l .'..Iwlt liv "ii in..i'.' |.ii'i ipil-ii .11- n- Im-i.

Hn'tiitf r..ll..W('.l i.V |.i'i'.i|iltiili..ii 11- liv.lr.ivl.l.' If., Ill iiili'i. ;i. |.I -..lillH.h ,Mi.l «.'i;.'li

ill;; !!• K<',<>,. TIm' «nl.'l- liii- Iniiinl llinl il' tlw ;i\.ln.\ 1
I.- I..' |ir.'. i|iiliit.'.l iiLuu

with tine V iimi'iTiil.'.l ii^lil."^> lilt.'f |iii|i('i' n- r iiii: ii.l''.l <y \Vii-lMiii.'t'>ii," tli.T.'

is III! iliiiij.'1'i' I.I' till' l'..nMiiti..ii ..I iiiiii.Mi.'lil .
lull .11"! til.' r.'-iilt- iii.'r '\.i' iK

Willi |iiTmiiii;.'iiiiiil.' titriiti"ii».

I.fiiil \Vci;.'lu'il ii« »iil|i|iiitc i
' 'm,...!' nii'ililc.

Mi'niinj \Vci;.'lii'il ii' >illi(liiilc 1. t. r ri'|irr.'ijiitiiti..ii.

Sichi'l mill Ciiliiill- ' '"riiiiiu'il I. Ii. 'I \-\ i'lcrtr..|v-i« ..I' nm luiii -iil|iiiiil.'

sojutiiiii, iisiii;: II r('\.>l\i' tlHHJc. Ni. ;'! si'imnitcl iinl wi'i'.'linl ii- ni.'ki'l.liiii.'

tlivl.L'lviiMiiii', ciiliiilt li\ .lilTiT.'iU'i.. Ill |iri'ii|.iIiitiM;r -iiimII ti iint« nf iii.-ki'l fniiii

Inr^Tf •["•"'•''''^ "f ''"''"''•" ^''O'
'"">''' ''^i''"" "f tli<' ratlitM- I'xpciis'vc iliiiii'tli,\l-

Klviiximc i..< m|iiirc.l. in fiiit murf lliiiii ciiiui:;!! t.. . ..iiiliiiic with nil llu' .ciliiill lun-I

he u-i'(l ill tinliT ti« |>rci'iiiittitc nil tli.' iii.k.l. in -n.h .'ll-l'^. tli.' writer Hr>t jn'.'-

(i|iitiit.'!- Ilif <'iilinlt ii> tri|i(itiissiiiiii ciiluilti.' iiit'il.'. th.' .licki'i 11 tli.' 11. .ti.' mi.

I

filtrate Ik then readily precipitateil In a relatively -mall am. unit ..f .1 i methyl iilv-

oxime.

Silrrr—As rhloride.

f^iilphur -VMinWy hy fusion «>f the or.' with alkali .arlM.iiate ami nitrate. >>r

with a mixtiiro of soiliiiiii earhoiiate ami sodium |.er..viile. \\'eij:li.'.l as liarnim sul-

phate. The writor ha.s not ohtniiied |uite as coiieorilaiit result- with the sodium

'"I.1HV— T|.|.>inici.l Mi'tl....)!. .if Ore Annl.wis
" The ("hemical Aiiiilysia of Rnoks

—

H. S. W«(ihin({t«>ii.



|)i'rii\iilc iiu'IIkkI a- Hitli llu' nM l-"iT>i>inii> iih'IIhmI. All iiiiiilvM's, (v<('i)t wiiiTo

iitlifr« isc iiiili'il. lime bcrii iimdf in ilillilitiitL'.

Native Silver

'I'lic >ilM'i- <il' Ciiliiilt, as is well kiuiWM. usiiiillv cnntiiliis Imtli antiiiKiiiv hikI

rncr'ciirv. It lia> iicc.i u'licnillv <ii|i|iii>nl tliiiT tile iii('iiur\ is hIIdvciI with the

silvn- lis iiiiiiil;;iliM. iiihI lliul thi' iiiitimniiy is in tin' iunn of .Iv-ini-ilc.

It WHS lll(MI;:llt tllllt II IMii|'(i>cii|)ic cMiniilllltinll ill' illKlIy/.ril s|H'cillllMI-. iiii^rlit

liiiiiu sdiiic lij.'lil nil tlic i.iiiiiiu'r ill wliicli the iiiitiiiKiiiv is riniiliiiicil with the siUi'i'.

I''ivc s|icciiin'ns wci'c iiiiiilyzcd iis liclnw:

SI, llH (• Ni liisiil. Tdlul

il.'S.til
I

5.X!I ..!.•) t rnc<> !>»..S5

:'..:! 1
.(in

III !i!>.7.'?

tV n2.l!o <i.5!t .:u tllMM- ' tiarc
•)0 !l!>.75

:;.os tnu'i' tnwc .... !i!i.!llill I..-

1

r. Sliil. silviT Is t" 1. iiii-li lliii-k, r.um.l.. lliilH'.

II. till ,1,. Cchlllt.

III. Thin leaf siKcr, Xova Scotia mini'.

1\'. Miittlc iiKiss-likc silver. Cnlmlt.

V. Tliiii leaf silver friaii dxiilizeil tirseiial e I'euii-Caiiii.liaii mine. Tlie .')..")" |"'i rent.

iiiscihiMe re|presents. I'liietly, tlakes ef ai^eiitite witicli was se|,;irale.l ii|.p.c.xiinat('ly

l.v iisiii" (-"1.1 ililute nitric aciil le dissolv' the silvi'r.

Fi^. 1. Hkeli'ton civstals et' il.vscnisitc

(?) ill native sihei. x .In.

Ki^. -. hn-lnsinns of ar^icnlite in native

silver, x ."lO.

Thero is nut ciioue-ii aiitiiiiuiiy in miy nf these samples tn runn dy-eiasito (if

theoretical eonipdsitioii and tlu> (jiiestidii arises, does aiitiiiioiiy (oniiiine clieniically

with silver in various |iroiiorti(iiis or is dyserasite ol' thenretieal eoin|iosivi(iii nlioyod

or mi\eil with the silver. 'I'lic stellate stniettire ( Ki^'. 1) developed liy etehing n



>iirliiLe 111' .-ihfi, .-pel iiiifii Nn. I. wmilil liinn-h ;i |iiiitiiil uii^wit 1i> tins iiiic.-lioii

if we ailiiiit lliiit tliof liiclmtiii;; stnicliiif* ic|iii>riit >krli'lcMi in--liil> nf il_v>LTasitf

>et ill !i "T(>uiiil-iiia-> t'( -ilvtT. II- >r(iii> |pvciliiilili' linMi the iUitiiiiiniv (ontciit uf this

siimiik- ( •"i.Mli jHT iciil. SI).

)

Tile siMjcinii'ii i<( >ilMT, No. Ill, cuiilainril Imt mtv littli' aiitiiiiKiiy and iiiim-

ciiiv anil (l('Milii|ic(l li'u.iitliy -trintiiic ^l(llillL^ niily a IVw >iiiall iiicliisiDii.-

Iicilii: liiilcil. The liiiiiMv;;viii'iiu> iliaiadiT nl llic rli lic(l -iii-rari' a;;iv('> with its

ilii'iiiicai I'lirit.v.

Ill tlic |irc|iaiiltiiiii 111' till' -aiii|ilrs -|iiTial inic Ha> takrii ii> i'mIiiiIi' all \isil)lf

l'.i|-cii;ii a.lliiTiiit; iiiatciial. hi spilr i>\' tin- all -li'iunl trace- '<< -iil|iliiir and one,

Nij. I I. -Iidwcd a niitaiilc i|iiaiilit\. 'I lie -iil|ilini a|i| em- to le diii' In the |iii'>cnie

of ar^'riititc a- iiiiniitc iiiclii-iniis in tli,' silver. M irrH-,(.|iir (•vaininat inn of a -iir-

facf of N'o. II ctclicd ^^ nitric acid shows iiiclii-ion- of a i;ray inincral which -lands

in rcliid' and. therefore, inn-t rc^-isi the acid lietter than -iher ( Ki;^. •.'). 'This

hcliavioiir a'irees with the known resistant chaiacler of arL'cntiti' to ccdcl clilnte

nitric acid.

'I'licre appear- to Ice no ridat ionship helwcen the aiiionnt- of antiinony and

nicic'iirv ill these analvse-. hat there can l>e no doiiht whatever that the nierc-iiry

is alloved with the silver, .\iialysc- of mineral >:iiiiplc- in which -ilver is ahscnl

never show aiiv trace of iin'iciirv and in tin- the writer's c'vperieiiee aL'rees with that

of (J. IT. ('levi'iiLri'r of the N'ipissiiiL: mill. Mr. Clevcn^cr also shows tjiat in tlie

Cohiilt ores he has anal v/cd the ainoiint of mercury found is proportional to the

silver contpnt.'"

'-'Note UTHi'i Thr Ocinrn'iii-i' of Mercurv mi r.il.iilt Ores, liy C. TT. riiwenycM. F.i-iiii. Cciil.,

Vet. X. Xci. '*. Dooomlior. 101.').
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I'aragenesis : (losu fMiiriiniitinii nl' -Wwv troiii I'ulmlt, in tlic \vriti.M''s I'X-

pcrk'Huf, always luvcals the pri'sciicc nl' iiidic or los arficiititc, usuall.v as thin

ainorplioiis i-datiiigs <ir scales attaclicd tn tlir siirtiuf cif the siiviT. Tliiii coatinj.'s

or |)at(lii's 111' niltv silver arc also coniiiioii. Sonu'tiiiu'^ vfiiik'ts of arj^ciititc lun>'

a thin tiliii of silver next the vein walls ( Kii;. 1 ). That the association of silver ami

arfientite is very intinntte is fiiitlier shown iiy the |iresence of minute iirj;entite

inclusions in nuissive leaf silver ( V\\l. "'). a> Wfll as hy the deteetioii of traces cjf

sulphur in x'veral other >ain|iles. It is dilliinlt to ijccide whether -Mch structnre>

are due to rephieement or to mole or less eontem|ioraneous preci|iitati!in of l>oth

ar^rentite anil silver. At any r.ile the silver and argentite are later than tin

arspMide-sillpharsenide minerals since veinlets of siUcr nuiy he seen dittinj: the

latter ( Fif,'. 3). Jlost of the silver tills in cleavaire cracks and fractures or replaces

caleite or arsenides. Fijr. :>. a cross section of a typical very rich silver vein, illu—

tratcs well the replaeenirnt ui arsenides hy silver. In the i)icture hoth silver and

Fiff. 4. Veinlet of argentite {A) with fil>rou.s

iiHtivi' silver [S\ at the sides. The
xeiiih't is nIiiKit - i.'iw. in widtii.

tiinaltite are dark, hut the smaltile hein;:' hardei- ha~ resisted hnllinj.' belter and

stands in relief. In the lower part of the piiture native silver has aluiost completelv

reiilaced the arsenides, of which only a few frairments remain. In the upjier pan,

the silver for the nmst part occupies the cei^tre of the dendi-itic arsenide jrrowth>,

and in some places can he .seen connecting; with veinlets in the caleite. There can

he little douht that in this case the arsenide minerals have heen e' etty responsihie

for the precipitation of silver, and apparently the mineral which was oiiftinally in

the centre of the dendritic jrrowths was mmh more etVeetive than the i)art that

remains. 'I'his sort of structure mijiht he expected to result from the reaction of

cobalt-nickel arsenides on silver sulphate solution whiih has luen denumstrated

exp<!riiiientally hy Palmer and Hastin.'' The writer's conce|)tion of the prohalde

process is as frdlows:—The solutions from which the Cohalt ores were preeii)itated

were at lirst very rich in arsemc. residtinjr in the precipitation of diarsenides, fol-

lowed by arsenides. The arsenic content of the mother solution decreased as sul-

" Loc. oit.



phur becamu luuie proiuiiiciit and Miliilmrsfiiides wuru aL-o Jipo^itcJ. Finally the

arsenic was practi-ally all preciiiitati'il and tiiu suliiiion was fsst-ntially uf a »uli>liatf

charactor. About this time uunc a slight iMoxcnifnt. ri'siiltiiig in liacturiug. Tlif

sulphite solution now lariyinj; thietly siher had an I'Mvlleiit op|>ortiinity to peiie-

tratu the fractured veins and conic in contact with the arsenide wliich were dis-

solved while metallic silver and argcntitc were precipitated, re-ultnij; in replacement

structures such as we have seen. No ilouiit the calcite al-o was concerned in the

precipitation to un important degree. The dissolcd arsenides were ultimately

deposited elsewhere, resulting in structures ui whicii the normal onJer of precipi-

tation might appear to lie reversed. Certain ^tructnres, the inter|iretation of which

is very doubtful, do occur. Fig. ."> shows a beautiful dendritic growth of smaltite,

with a very little niccolite, that is vi'ry suggestive of the tree-like crystallizations

of silver. A few of these little tubes of snuiltile are lilled with silver, but calcite

occupies the centre of most of them. There are also a few minute veiidets of native

silver iu the calcite.

Fig. 5. IX'iiilritic growths of smaltito, with imtive silver in calcite. reiluced to thrcequarlera

iiiitiMHl size.

Areentite Crystals, Casey-Cobalt iVlire

A Rpeeimen from the Casey-Cobalt mine showed crystallized surfaces of

argontite embedded in ])ure cleavable <alcite. The argeiitite is closely asxiciated

with partially crystallized pyrite and these two minerals apiieni- to have replaced or

impregnated typical massive smaltite ore which makes up the rest of the specimen.

In places, the argentite is intergrown willi delicate filmy forms of native silver.

On ilissolving awav the calciti' with hydrochloric acid s<'veral well-developeil. lust-

rous crystals of argentite were revealed. p]xamination of these crystals iiidicates

that they occur in two distinct hahib*: 1. Simple, half-octahedrons attached verti-

cally to the argentite mass, the plane of attachment corresponding to the direction

of n cube face, and ?. Somowliat tabiil.iT form? whi<h proved to bp r-imbinatinn- of

the rhombic dodecahedron, cube, icositetrahedron, trisoctahedron and tetrahexahe-

dron (Fig. fi). These are also a^ache<l in a plane parallel to a cube face. A
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singie frystal of tIi.^ hittiM tvpi' ali<mt 1 \ 1.5 .\ l..'> mm. in size was loiiii.l to liav.j

flood faci's snitahli! for mi'asuriii};. rsiii;.' tlic two-.inlf jroiiiomctiT >;oo.l .sif.'iial>'

wiTo olitaiiu'd for most of the faci-s the only ones wlii<li arc at all doubtful Ik'IU;,'

the two faces lH>lonnin)j to the tetrahc.vahodron (.".KH. These faces are small and

flic sii,n,„ls ai-c laiiit and lia/v. They arc certainly in a zone with cuIh' and

(hideiahedral faces. The liest readings on the horizontal circle jjave xalues

for P of "° .'>!)' and 7it° lO' for the two faces. These faces have U-en inter-

preted as tielon<rin;r to the form (TA^^) of the tetrahexahedron. a form which has

not hcen recorded liy (ioi.ischniidl or Mintze as liavinjr heen hitherto oliserved «m

afffentitc but which does occur on tluoritc." The theoretical valne of p for ("'Id)

is T8° 41'. Fail's lielon-riii}; to the followinf; forms have been observed ou the

crystal: e (lOO) : d (llO) : i| (ill) : n CfiX ) : and e (."ilo).

The ihawinir ( Fifr. 0) is intended to represent this crystal in its natural pro-

portions, and shows only the faces actually present.

This is probably the first measurable crystallized a.^entite recorded from

Canada.

Fi){. fi. Argontitc, Ousoy-Colialt mine.

8ome of the partially crystallized argcntite of this specimen was analyzed with

the following results:

Per font.

•^K

Sli.NO in.oi

Fe Quartz SI, ( f

)

.08 .16

Total

100.03

Mol. Katiii

Argetitito

Ar.s

Pyrite
Fe8,

.S044

..S044 i

.4057

.4029

.0014

.002S .0014

" KrystRllographiwhe WinkfltaVwHen—von. V. Ooldn-hmidt.
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Tlif iiij.'t'iititi' is fvidciitly vcrv imii'. tlio inritc and i)Uartz Itoing nu-ruly

ucoiUi'iitul ini]>ui'itii's.

A qiialitiitivi' ti'st of tlif jHritc >li()Ws tliut it also i> |iraiti(ully |mio if uarc !«

takfii to (ilitaiii u saiiipli- free from adlieniig inatciiul.

One would ho iiicliiicd t" siis|)C(t from all the cvidciict' tliat tliof two miiuTaU
v.ere formed at a later |H!riod tliaii tlic intimately mixed arsenide vein ore.

Argentite, O'Brien Mine

A s|)e(imen of ar},'entite from the O'llrien mine .ittracteil attention lieeause of

its ])e(uliar irideseent tarnisii resemltlinjr that of hornite, or |)erlia|)s more like

the many-coloured tarnish which silver dishes assume aftei' standing' idle for some
time in the hilioratory. It was tiu)ii<>'<t that this tarnisii nii^dit indicate some varia-

tion in composition, and tiie mineral was accordinf.dy analyzed. It proved to lie

ordinary arjj;entite.

ak Sl> (II As Cii Insiil. Tdtiil

S6.'.n 12.8« !»9.77

This was the siwciiiien from which crystals of [xdyhasite were ohtaiiied. In

a few places this argentite shows some evidence of a tendency to crystallize in forms

which f—ggest rhomhie rather than cuhic synnnetry. The argentite is assiwiated

with typical massive gray arsenide ore.

Qalena Crystals, O'Brien Mine

.Several large crvstrds of galena from the O'Brien mine are in the mus«'uni
""

collection. They are rather remarkable hecau.se of their large size (up to 'i.-i inches

diameter t. and liecau.se they are essentially octahedral in iiahit, culx.' fac-js when
present being only slightly developed. The crystals are rough and have been more
or less liroken. Small grains ind films of quartz can be seen along some of the

broken cleavage surfaces, showing tlie same intimate as.sociation with quartz as was

observed in the case of the very pure chalc<K'ite from the Foster mine descril)ed on

page ^2.

Analysis of I gram sample^ failed to detect the jtreseiue of any impurity,

except a small amount of iron.

Per cent.

Ph Sfi..'>fi ^ 207.10 — .4182
Fe .05 -^ 55M ~ .0009 '

S \X45 -H .'i2.07 = .4195

Total 100.06

The purity of this galena is re.narkable when one remembers the usual complex

character of Cobalt ores. It is not unlikely that several of the very pure minerals

which have heen encountered, such as galena, chalcocite, argentite. pyrite and ehal-

eopyrite, which are usually a.s80ciated with quartz and very pure calcite. lieiong to a

later period of formation than the typical complex vein ores and may have been

formed hy solution and reprecipitation after the main period of mineralizing

activity was fmished.

"• Royal OntBrio MuReum, Toronto.
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Chalcoclte, Foster Mine

Til.. .|Kvin.ei. c.iisists .liiollv ..f wl.ilo .akif tl.rou;;!. wlii.h run> a v.-iiilot

„i whit.. K.a'.ular .,u«.t/.. Tlu- .l.al.n.it.. ...•.urs a, small \»iUh,:. usually n .-vr

a .luart.M- ..f an ...d. in .lia.nt.t.T. v.ry intin.af.ly nsso.iat.sl will. th. ,^mvU. winch

is latiT than the cahitc.

Analyses of half '^vmu saniples sh,.«v.l no impurities ex.e|.t minute <iuart/

grains, as helow

:

I

AHiiiil
I

Tlirnivlic-al

,,„ 7!>..-)' per '-enl. Tit.M per nMit.

y :;(i.in •• '•
j

-O.li)

quartz j^
100.112 I

""'""

The mineral is iiM-hule,! Iumh. I.e.ause it has n„t lovviously 1 n re,M,rte,l from

(.,,,„„. „„i |„,,1,., l„.,,,„se of its „i,u-.,al purity ,umI fre..,iom from ,nter,'rowt!,s of

"""',
h!!l!'!n!e m a ,li--em,i,ale,l .-oiulitioi, may possibly !>.. a ,o„stituei.t of retain

„!• „,., ,.,„„,,1,.. „n.s wlii,l, ..irrv -opi"'''- '"" tetr.ie.lnt. .uu\ ,-hahopynte appear to

!)( niueh more lommoii

Th.- rl,;,nut,.r of the uau'^u. i. Mu„.u.,rthy. the ,.,l.ilr hemu' a white, very

chavahle v.rietv ..neounlere.l helore in examimnK ,rystalli.e.l ai-eiiUte speeumMis.

and whieh s..ems to I.e -inite .lilferei.t from tl nlina.y ^e,M rah-ite. whu-h is

usuallv hanl ami .lolnmnie. Tin- .al-ite .- xerv ea.iiy soluble and is praetieal ly

,,„re ealeium .arhoiiote. MimTiU with win. h it is associated are more apt t,. he

crystallixed or unusually pure. It pi-hnhly hch.n^s ,o a h.te Majz \ryusnu^u or

it mav lir of a -ccomhiry eharacter.

Breithauptile Association. Hudson Bay Mine

Witiiin rereiit ve;Us the rather rare min.>nl hreithauptite has been found in

,b,. siiv..r-iM.ar. - veins of s..v..nil of the Cobalt mine-. Some time a,<ro the Depart-

,„en. of Mii,erah-v. Tniversity of Toronto, pureha- from the Hudson 15ay Mines,

T.t.l a .piantitv of vein material in whivh thi- mineral appeared to be prominent.

Sime no analvsis of br,.,thauptit, frotn thi- loeality has been i.ubhshe.l up to the

present, the w'riter. at tlie >u-es.ion of T. L. Walker, undertook a.i investigation of

tile aliove mati'rial.

The ,„nstituent minerals, as will be seen later, jnoved to l,e hreithauptite. mceo-

lite. eobaltite and native silver, with eal.ite as the iran^rue material. In a typiea

nolishod hand-speeimen. the p.irpiish eoppei-eoioured hreithauptite w seen as rounded

arhor..s,.e„t iiat-^h.'s varvinjr usuallv from one eitrhth to one iiieh alonj: the greatest

diameter Tiies.. breitlia.iptite ar.'as aiv always eompletely en.losed liy a relatively

narrow hand of pale, eopper-eolouied oueollle. whieh in turn i> fringed hy an

enualiv narrow border of grav .obaltite. The layer of eobaltite is sometimes .so thtn

a. to'ho almost indistinguishalde to the naked eye. The int, rvenin? spaces are

filled with white caleite. Finally, in >omc of the specimens, veiidets of native sdver

penetrate all the minerals previously mentioned.
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BtchinK Methtidft for Brelthauptite

In onl'^i t(. -tii'ly in inoic ,\vMv.\ lUr Mni.tiiii' nl' liivitliiii!|.titc mi.l ntl.rr nsso-

fialril mint raU. and tlu'ir nOation to ca.li ntlifr. vari.>ii> .idiiii;: n'-ii>.'rnts were ap-

plied to polished .ni Hires with the I'ollnwin;.' r>idts:

1. Stroiij.' nitiir mid nioineiitaiily applied piodiico a \en heaiitiful elTeit by

diirkeMin;.' the l.reithaiiplite wliil.' leiniii^' the nicolit.' Uri-iit mid iinaireeted. The

crlialtite show- lip with a hri'ihtin'-.- intennediale hetweeii l.reitliaii|)tite nnd nicco-

lite. With a xdiiewliat loii^'er npplieatioii the lireithaiiptite i> strongly attacked

with the loniiatioll of a white eoatill;; of tlie i:\ul- of aMtillloli>. The lii.eolite is

relatively little attacked ami if the coatiiij: of ovide, he leinosed from the lireithaiip-

tite, it >eem> to stand in lii,i.dier relief than the latter. If. however, the action is

alhiwed to eoiiliniie iintd a thick coating' of ..Nid.'s form- on the hieithaiiplite, il

).oint is reached when the iiic. ,,lilc hi-ins to he rapiiliy di->..i\cd and linally i- etched

deeper tli.in tlii> lireithaiiptite.

It a| pi^ars that in the latter ca>c the o\id.'s of antiniony form a coatiii!.' over

the lireithaiiptite which tends to protect the mineral lic'iieath from the aitioii of

the iieid. hilt since no coatinir forms on the iiiccolite it contiimes to di->olu' and

(inally is etched dei^per than the hreilliaiiptitc.

Fit;. ;. Til.' Kcnenil struclme (if l.rci,h;iii|.litc iis si'cii on a |i..lishi'.l siirfiicc slii;litlv ciclic.l

with aitrir lU'iil. MiiHiiificatioii iilKMit 1 >.j .liium-li-is.

Fig. S. N'iooolite incliisidus in liri;;lit relief in a t;riiiinil ipia.«s ef .la.' Iircitlia\i|.. ii.\ ilie

(iaikcst spiit.s represent niiniiti' cavities in tlie l.ieitlKni|.tite. in i.

The addition of laitarie acid to the nitric nchl appears i proloii- -..mewliat

the time diirinjr wliidi liieitliaiiptit.. i> atta.ke.l with irrealer rapidity tiiaii niceo-

lite. By repeatedly lemoviiiir the specimen from the acid as soon as a niod(."ately

thj.-k coatiiij; of oxides lia> formed and freeing' the hreitliauiitite surface id' o\ide

by hriishin;;- and treatment witli h\iirot!iio;-ic acid, the lireithaiiptite may lie re-

moved, without much atlectiiii: the mccolite. This ohxTvatioii su^'frested a method

which is descrilied later of removini.' lireithaiiptite iiicliision< from iiiccolite.

II. -Vipia re^ria attreks stroiij.dy both lireithaiiptite and iiiccolite which dis-

solves to a clear sdntioii. Phe cobaltite appears to be scarcely acted upon so lone;

as the other minerals are |ireseiit and lieiieu stands in the hi<rhest relief after eti hing.

Hy eoiitiiiniii.r this etching jiroe.'ss until the breithanptite and iiiecidite have hepn

entirelv dissolved away, the cobaltite can thus be obtained as a residue free from

both hreitliauiitite and iiiccolite.
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III. Iii>l iljliitc iiitiir mill ( l-l> ili»^"l\<'< away tlif iiicrnlitf l.fiMii}.' lncitliiUip-

titr >taiiiliii^' ill rcli.'l' anil pni'tirall.v iiiialttT.'il. The lolialtilc i- not p.Trcplilil.v

uttHiknl nut criiiiildi- a\va> as tlir -ii|)|H>rtiii;.' iiinolitc i« ili>.iilM'il ami ciillfrt- as

a ivsidiH' iiloiiv «itli ^"Wf liivitliaiiptitr powiliT nl llif Ipnttntii «( llu' ili^li. Siiiif. a>

will lie -ITll lallT. llll'l-i :IIV lln ((.liilhlll' illrlll-inll- III lln' Ulfll liailpl itl' Itsi'lf «r lail

thus cliiiiiiiati' 111. ill iiiciolitc iiiiil ciilialtilc I'l-mii lln' lirritliiiiiptiti'.

Vaiiiiiis iitlici- iv-iii.rriit^ .L'aM' iii'.i;:itiM' rcMill- or wrri' mi -low in aitimi as tn

111' \aluili->. ll\ilii"lilonc anil -iilpliiirir ii, nU. -trony: i>i liliili'. Iml nr fi'lil. Iiavr

Iput littli' circit. llvilriilliKiiii- aciil. tli<iiij.'li iisiMf" a- an .•l.liini.' rc-a.L'«Mit. pi-iivcil

usi'l'ti! ill ilcaiiiij; away tl \iili'« Irniii ctclii'il surlini's.

iVticrostructure and Order or Deposition of the Kreithauptite and

Associated Minerals

Tllc ll-r of lllr .•Irhill;: lllctlllMU nulllllnl alniM- |,,V,Iui.mI -iirfari- ill wlii.-li tlic

iiMJn iiliial iiiiiinals l.v llii'ir (liircinirc- in , iiloii/ ami ivlirl' ruiilil Ih' MTy i'asil\ ami

(Ir.'irlv ii;stiiii;,n-li('(l nii'Icr lln' ii!irro-rn| r I'Vi'ii v\illi a lianil Ifiis.

Fi,

Fiu

l.i'.

ill

tlu

SCO

hrc

(.. Tlio iMul <)f an »,l.i.i<.s,(.iit aira i.f l.n-itlmiii.tif with ,-lianictcnsli,- ii,r,-„litr .n.-l.isi..hs

,. son. siirnm.i.liMl l,v „ l..it;M l.an.l of i,i.-.-c,lit.. wlii.-li m. its imtn- r.lni' is friimoil !•>

licht LTiiv n,l,altit,'. Outsido tlir ccl.altito is ii Mark l.an.l wlirir cal.-it.' lias I..M..1 ilooply

otclioil, with twi. iiiHu.liMl ih.ik Kiav avas at thr t"|. ami l.ntton, whirli ivi.n'si'.it .ah;.'.'

„r prihaiis a .hilinniti,- .alcitr. si.ir.. it is 1, ss il.vplv rWWA than that .ifsl the .ol.al it...

To the l.'ft is a s.nall liyht ;nay area whiHi rrpivM'iits tlir triii;;iiiK .ul.alt.lr ..I anntlici

arlinii'si'i'nt mass.

1(». K.'pii'scMils the >ani,' stiiivtiiir as Kin. ''. ''< "'I'-i"' 'i"'"- ""' :;':'•' ''''l v. cvti t v."

.•liKsclv arlHirrscoat masses, .•xr..pt that the c-nvrhipc "f iii.M-.ilitc is thicKiM ami thr nilia ti.e

thimiov than bcfinc. It shniihl l.<' m.tcl that the vein liki' appcarann. is vrrv .IriTptiv.',

su. stiim that th.. l.ri.ithuuptit.' hail 1 11 .Irp.'sitf.l massive, lia.l siil.se.pi.Mitl> l..rn \ru<-

ti.r.Ml, a...' in the e,a.-ks th.is f.iim.M, iii.T.ilite, ...ihaltit.. an.l .-ah-ite lia.l n .lep.isit.;.!

„, .„-,l,.,-, as ii, a lil.l..... v..in. This, li„w..v..,, is ...it th,. .-ase. Nn...' "t thes.- m.n.Mals in

i,<alitv penetiHt.'s th.' l...'itha..ptite, an.l f.art.iriiit; .li.l m.t .le.M.r until .-al.-it.. lia.M^wi

.lop..sit...l. The sttuet...-.' is .In.' ...lii.'l.v t.. th.' eh.sely a.l...ies.<'nt t.. ini_.it tli.' lir.Mt-

hnuptite, iip.iii whi.-l. th.. nii.i-.ilite an.l .-.iliallite w.'ie piwipitat...l. (x ,IM.

Til all the ,sp...iiii,.Ms ,.\i;iiiin,..l the siiiie ^.'cneral rclatiuiisliip was f.iiin.l to liol.l :

. th.. alioir.s.-..nt i.ivitliaiiptit,. 1.- ..iiiir, I.. M.rniiin.l.-.l i.v ,1 lay, r ..f ni.rolitc- wlii.-ii

turn hears a thin ..atiiifr of .-ohaltil.'. On (li>solvin,ir mit tlw eal.ite whi.-h fills

. int.'i-vniinjr spaces, the outer surface of the cohaltit.. nc\t the .aleitc is often

II to he .Tystallizcil in the form ..f hrilliant .nh.^s. In the sp..ciiii.'iis richest in

itlia.iptitc the lavcr of iiiceolit.' ami cohaltitc are relatively ve.y narrow, typically
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not "M'f Mil.' iiiillimi'tiv ihirk ami "I'li-ii vfiv iiim li If", with iirlMdi-c'iil l)H'illmu|>-

titc l|iiM'l> -I't linil Willi little illttTM limV lllllitr. OtlllT -Ihrlllll'll- -llnw li'lllt i\ .'I)

Kliuill |mlil.i> 111' linMlhaii|itili' >i.irciiiMili'il l>> a j.'iipiiiiil ma— nl iiici tilitc a^ tluiiij.'li

the liri'itliaii|ititc> liail Ihtii llir iiik lii appiiiid wliirli ,i>iii|iarali\cl\ l:iryf i|iiaiiliti>'-

of !iiii(ilit.> liail |in'ri|iil.itfi|. Till' >|MTiiii.'ii- rii lii-t iii ((•ipallitc air .liaiart.Ti/.cil

jrt'iit'rallv li\ rather small ami -laltiTiMJ l.n'itiiaii|ititf area* with calntc in. .it pr i-

iii'iil. When native «ihi r iieein> it a|(i«'ai> t.« lill ciink- whnli |ieiietrale all the

minerals jn^t ineiiti<inr<|.

Mirni-slitiihiri' 'if Itnilliiiiii'lilr. - Aft'i eleliiiiv' wilh nitric arid the liieitliail|>-

tile appear- as a dark pcnini- ma— ive -iinace (untainini; nii rem- iiiiMiite irre.:iilar

ilulllsi.ill- ut nieedlile uhiejl slailil ill hrijlil relief ( Ki;:. M. 'I'lle bfeithanpt it<'

area- with their eoatin.L' (.1 iiieenlite and echallile and the ealrite lillini; in the -paee*

lietWeell this ai'linreseellt eiilliple\ inav lie seen ill Kij^lires '.1. In and II. Ni' III-

ilusiens III an\ mineral nilier ilian iiii-enlite were uli-erM'd in ihe Ipi'eilhaiiplit".

Ki),'. II. Till' sc.nie stnu'tiire lis sIhpwii in Fi«. !'. .\ t'e« eiiik lpii'itliaii|ptile iiii'hisidiis in tlic

iiiocolite niiiy W mitcil. .\s Ipel'iiie, tlie Ipjiiek veiiililie Ipaml ii|pri's(nts ilei'plv et.lie.l

ciilcito. (X .'301.

which with thisexccptiipii apjiears to he ipiite iniifiirm and pure. Neither lireithaiip-

tite iKir nii'dilite evhiliit anv eviileiiee iil' crvstal lorni nr striieliirc These structures

su,:,'j;est a simullancdu- preeipjiaiion id' hreitlianptite and ii.iiKir i|iiantities id' nicer

lite as the lirst id' the minerals Id be depn. iteil.

Mino-.^tniiliirc "f Hie Xicidlili'. -The nicculite. which occurs a- a narrnw coat-

iiiir (in the hreithaiiptile ajipears in he ipiite pure, and has tin' eloMd.v ;:raiiiilar aj)-

pearaiice tvpieal cf a pure metal nr mineral. In ihe nnue massive areas it loiitaiiis

incliisii.iis (if hreithanptite which here also tend to he arhoveseeiit and ap|iear tii have

heeii the nuclei ariiund which the nicculite '.vas depiisitcd ( i-'ij:. ]-i\. Il also con-

tains inclusions of co'ialtite ( Fi;:. l:!). Kroin the structures seen in l-'itis. !l. lo

and II the niccolite seeiiis to lia\e collie ilowii in inaxiiiiiini cpiaiitity after the

hrcithauptiti hail hccii cnliicl;, precipitated.

Minv-xlnii Inn- nf llir Coliiiilllp. '-'V\\']> mineral occur- as a thin loatin;,' on

the niwolite ( Fif,'s. !i. 10 ami 111. It apjiear- to have an e.xtreinelv line i!ranulrtr

structure and may at times contain a few small inclusions of nircolitc The surfac"

no\t till' ealeite is sometimes ervstallized in eulu'- as previi>usly mentioned. From
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„. |„,-,liMn a« i; iil.r lav.r ..I' lli- .n M-,H,t iim-,..^ it ii|r"'-- '" '"' »'"' '""^

Inllllcil 111 llll' ln( k'l-iiil"llt lllillrllll-.

Cil.ilr lilU in til.' ^|m.,•. iMtvv.vM 111,. Mrl.i,ir..-,nl um"<.- -I' l.ivitlmui.tito.

„„•,.,III.. aiMl ,.M„ilti|... iiixl li.Mi.T i- ii.At ;ii ..r.l.T ..I' ,l,.|".MliMii afl.T ...Imltit.'. It

„).i«..u> !. !" iIk' .nlMi.H> hImI.' v.iriwy with u'""l l-•ll^'>«' '» l''"''- "'"' '•'^'•-

. ,«•... ivii.iijv vutli ..,1.1 .iiliit.' l,vlr.Ml,l„n. .1. i.l. >'W \»,r\u„>. ar- m..r.. .1..!..-

initi.-. Il..«..^,r. ,.- iiiav !..• -.'.ii i.v r.'l.T.Mi... t.. Ki-. '.K wli.T.' tli.. ...I.it.' n.'xt the

...,l,„ltit.. Im- l,...|i .•Iiii..,l ,l.v|,.M- tliaii til.. ..•Html |»irts, A W-w -Miall >riaiiw of

,|uart/ .......ir u.tli tli.' .al.il.'. Mni.it.. -I.'M.I.t |.n-ni> ..I' nil.v »ih.T wrr s.vn .'in-

|„,,1,|,.,| in !h.. .al.il.. l>..tu... M III., iii. k..|-.-.,l,all iniM..iaU. Tli..> «.!.• t.«. ^mill f..r

iii..a«iir..m..|il .>r aiial\-i-.

V..i.il.t- ..I luilu.. >.h.T nil iriviiiilar . ni.k- that at titn.'s
|

Irat.. all tli.-

,ii,.k..|-.-.,hall niiii.taU a- «..|l a^ t'... .al.it.. ( I'i^-. I 1- l.'-K n....Hsi.,iiallv -ilv.T nmy

l„. .,.,.,, lilliM- .h.ax;:.:.. .la.k- 111 lli.. .al.it... .. V I ..xan.i.l.. .-f wlii.-h is .h.,«n in

Ki«. l;;.
Fit;. '..1.

FiK 1-'- Tw.. sk..l..t..nlik,. i.i..ns ..f lit;l.!-....1.mn..l l.,..illa.n|ait.. «•! m !. .hi.k i;nm.i.l nu.sH uf

Fi„ '';;r'"('::;::or.-..h,M,';:'in i.ii.M ,-..ii,..- i,..i...i >.. =. ..-.i '-;:- -^ ''i-^.
^ «''»'

,
„„..!.« Mi lit... Til., .liiik.'sl -.|..it« i,.|.i..|...nt ..Lviti,." in 111.' ni......lit... (x .JH).

Vl<:. Hi. Th..,-.. -iin.iiir.'s \v.,iil,l si',.iii t., in.li.af.. that suhsi'iiiicnt t<> llio iL-posi-

ti.^i ,.r .al.ii.. tli..r.. wa> a sliuiu iii.>\..iii..|ii whi.ii iaii>...l iii«.rc .ir loss fra..turin;;

in „|| ih.. n.iii.'rals 1 .l.'v..l.,ii.'.l .l.'awijr.. ,ra.k- in lli.' .al. it.'. In tli.'s.^ frantiir.-s

an.l il.'ava.i:.. .ni.k- lli.. r^itiv.. sih,.!- was ,l,.|M,vit..<l.

<umm,inr Kn.ni th.. stnutun.l ..n,!..!!.-... it an,,..ar> that hrfitlmiiptitc was

„ i,.., ii,M„.n,l .l..|...Ht.-.l a.....nii.an„..l hv r,.latiN..l.v Mnall ani.m.its ..f n,....o1,t.. as

„,i..,.„.,.„|.,i,. in.lu.l..,! ;-'rains. Aft.T tli.' i.r.'.ii.itation ..f hn-ithauptitp had wise,!

,1„. „i,,.,li,, ..ontinu...! 1.. .•..Ml.. .I..wn nn.l r.,nn...l a thin lav.T ..v.t th.^ nrh..n.><...nt

|,„..i,!..rt,,ut!t.. On ih. hi.-....li<.. «^>^ .l..|...sit.',l a thin .-..atiiij: ..f .-..hflltitr with the

.Miter s,iHa,..s paitiv .rvstalliz...!. 'I'hns hnth ni.-....lit.' an.l < 'Itit.' wvp.' .n..ul.lo,l

„,„„, th,. hr..itlm..,.tit.-. Tho ,l,.p..siti..ii .,f tlu' ni.'k.'l-.ohalt n.inorals th.... ..fas...!

,n,l th.. spa....s l,.>tw,.,'.i th,. arh.,n......,if ...«ss,.s ^y.vo MM with .al.ito. Tbon oame

a peri.,.1 of n..n...n...it with a -lij.'l.t fra.tni-i..- .-f tl... .nin.'rals. and finally native

silv...- was d..i.o>it..d in th.. .ra.ks thus f.n-ni..d.
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Till' iPll'fl' (il -llrrr.,|nli iif tll>' II fill- -llhln'.! »i>ll!i| ..rill to ill. II. ill.' I.r.lj.llv

throe jR'rii)il' hI' .Irp.i-itiuii n* fiilli)w>:

I. r.'n.i.l (.f il.'|H.-itii I' iiick.'l iiipI .-..ImIi iiiiii.f.il-. thr in.k.l iiuin'riil-

Im'im;.' lir-t.

I. Hri'illiiiii|>tilt' \>illi iiiiii..r iiiiiciiiil- ..I Mii.nlit.' il- iii.lil-i.ill*.

'.'. N in ollll'.

.'). Cilm:

II. Cfll.'it.' Willi !icriiii|i- ,1 lllll.' riiiiv -ih.r. I'.rio.l ..f jlit iii.a' ni.Mit m<\

frnitiiriii;.'.

ill. SllliM' -iK.T.

Separation ol the Mineral* lor AnalysU

It ImTHIIIC ('\ Iclrlll ri.illl mil V.i-riipi. lAillllilliltH.tl- illl.r .l.lllll;: lllllt ill.' III. kl'l

ainl l-olpillt lllilU'lllN WiTi' -o illtillliltt'ly ll^-lHIIItril il' 1.1 l.'llllil III il.iulitllll Xilllll'

iMiy niiiilv«i- 111' iihti'In iiiiii.i-i'li. tnl iimtciinl. 'I'lic >i'|iariitiiiii nf tin' mmiiti' "i u-

liti' iiiiliisiiiii- I'lmii till' ln'i'itlmiiiilit.' iiiiil 111' till- liii'itliuiiptiti' nml .
nliiiltitf

. ..,-

Kit;. 1 1. V\s. I.'i.

Fit;. 14. .V vciiili't nf sciiiti-lii'il imtivi' xlKi'i in mIhikii ciittiny llnmiuli Iw" nm»»>'s .if tlip

nii'ki'l-coliiilt iiiiiii'iiils mill tl ali'itc wliii'li tills tin' »|iiii-i' lu'tw tliiiii. prnviiiL' i""'

cliisivoly tliiit it WHS t'lr lust iiiiniTu! .li'imsitcl. Tlic Unlit tjniiuiliir iniii.'nil in liiuli i'''i''f

is iiiccolil.', the .lurk s|Mits iiiti'iniiii..'-il with tlir Tiii-i-i.liti' ii-|ii('s.'nt lucitlimiptitr. f'lilnilt-

itc, lis usiml, fniiyi's thf iiii'.'.ilitc as thi' liiii'urniiir I. iitlit ymv mitiiMiil w\\ tin' lilm-k

cnloitc. .Siinir nf the U'st i'xniii|ili's "f this stiu.-tiiii' w t...i liir^c to |.|iiitiii;ni|ili.
(
x tin i.

Fiu. 1."). .ViKithi'i- <'xiiiii|ili' nf a silviT vciiil.'t riiltiiiy thi' liulit I'nl.mri'.l iii.'kel i-nlialt miniTRls

at the liip ami ImttnTii. ami .link I'a'.citc t.i tlic i i^'hf ami Irft. (X IHM.

siiiiis t'riiiii the iiii'.nlitc was iiiaiiircstly iiiiiiiissiliK' liy miy iii.'iliair .il iiu-iiii-. In

tins coiiiifitidii tlic InlLiwiii;,- para,i,'ra|ili Innii CninplM'll ami Kiiiirlit i- lifir piir-

ticiijarly appliralilc:

From till' iiliini' la |.liotoniloinj;iHpti slioniny iiii.-nisi'npii- imliisimis in .'iMsiltiti'
'

it

18 ri'Cii liDW- an appairiitl.v hiMmi;;('ii('inis iiiiniMal varies fnim tlir ri'iitn" t.i tlii> milsiili' ami

also contains other minerals as impurities so fini'ly .li-tritiuteil thnui^li it that roniplete

meohniiical sejiarRtion woulil l>o impos.«il)lo. We can also umlerstaml how in this wa.v analyses

would vary as recnnleil liy Dana."

All ntteinptcil senaratiiiti liy mcaiis (if the clcftni-nia;.'!!!'!!!- (•(iiicciitriitnr iirovod

unsucfe.sst'iil. ami since luoehi;
'

-atioii was nut nf the i|uesti(in, it occtirrcj

.It-Nii'kel arseniiles ami Silver ile(iiisits of Temis

letolier, VMVa.

'• Mieroseopie examinations oi

knniin);—Keomnnio Oeoloyy, Septen
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III ihf writer lliHt u M'|mriitiiiii iiiiulit '"• •tTnlnl liy llu' |>ri>I..M>r'il iippli. ntii.ii of

the <'trliiiiv' liiitliiHl- |ir(\iiiii.l\ oiitliiiiil.

Till- IptlmMiiiir of II iiiiiiiTiil with a. n|. wIhii inliiiuiitiv i iiiti.l uitli iiiicitiHT

iiiiiicral i- -..Mii'tiim"" imt llif -hiim- ii- »lt> n it iilom- i" tn-iittMl inidiT -<itiii!:ir K.iitli-

tic.ii» with tlic «iiiin' iKi'l". All iii-liiiin- "f this i« r.'...nlnl l.\ V. (ii^ld-. Iiiuiilt hihI

A. L. I'iir»i>ii« II- Inlliiwn

:

llv tr.'iilm.'.il Willi .lihili' Ii,\.Ii.hIiIoi,i' h.iI tlir ii.liili' .nii !»• .liwilvnl .ml withi.ul 111.-

a.M'liii'li' U'liiit ill 111.' I.'H»I iiilii.k.Ml, «i 1..I11J UK Ih.' li'HKl tiH. r ll nl.il.' i» iir.'wnl."

'riii« flirt wii' III-.! iinii.i'tl In tlif writ.'r in tin' hh.' hI' ili'' ii-.... lati.ui of iiiiiifrali*

iiii.ltr ili-. ii"inii. It vn* fiiiiii'l. I..r .'Minipl.'. tliiit iii|mi r.-^rni rHpiillv .lisw.lviM

l.n'itliiiii|.titi' iiM.I Mill. lilt.'. l.'iiNinu ill'' 'ol'iiltit.' ii|»pHr<'iitl> .piit.' iiimtta. kr.l »»

l.iii;.' II* lin'itliiiiiptit.' or iiiii.ilit.' IS pr.'M'iit. Iiiit ii- s.hiii a* tli.' two rorm.r iniiifml*

havf ili-app.'»ii'il. the .ol.iillit.' is at oiirf v is.'or.>u..l.\ attn. kcl uii.l i|uiikl.v iliswilvi-il.

Tims th.' loliiiltit.' .an !« cmiplfti'lv H-paratnl fn-m tin- l.ivitlirtiiptitr ami iii.-.o-

liti'.

FIc Ifi Wliit.' imtivp KilviT flIlinK <lonvii({i> craekH in .lark ciiliit.'. This sirii.'lui.' K'niiiimtrH

«n irK'Uuliir. niin'li thiokor vein, the cn.l c.f wlii.-h in WM'ii »t the l.iwcr liKlit han.l i-..ni.'i-.

Siiiiiliuh. tlioiij:li liotli ni.i'oliti' ami lircitliauptit.' alnMc art- vioK'iillv at»ai''.('il

liy con.i'iitial.'il nitric aci.l. yi't v.licii the twu mineral- toj:.'tlier are arted oil l).v

tiiis lui.l tile niirolite is relatively little attacked so liiii;; as a clean surface of

Ineithauptite is present, rnd.'r the conditions descriU'd un.ler .'t.hin;.' methods,

this p. 'ess thus atr.irds a l.lean^ of fr.'ein;; iiiiinlite of Ineithauptite inclusions

hut not of lolialtite, whuli resists nitric acid so loii;r as lir.'ithaupfite or iiiccolite

is present. C.ilialtit". wlieii alone, however, is readily attack.'.! and .piiikly dis-

solved hy nitric acid.

Finally, hot diliit.' nitric acid ( 1-4) iissol.es away the nicc.lit.' leaving hreitli-

auptite practically unaltered. >.. that in this way we can fr.'c the lireithauptite from

uiecolite inclusions. Hero, asraiii, when the liecolite has nliuost or i|iiite disappeared,

the soluhilitv '>f fh.' I.r.'ithnnptite in the .iilnte nitric a.id is anpareiitly niuih in-

creased.

The details of tlu> anplicati.ui of these iiiotho.ls are des. rilieil lielow.

"«l.or Ooi'thit v.)n V. Ool.isolimi.it uiid \. L. Parsons.—Zeits.loi ft fui Krvstallosraphie

iiBW. XLVII. Banil, 3 Hoft.
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IkuIiiIiiiii 1,1 llrnlh'iiiiilih. \ -|«<llli<li niiilill U a- llllli' lll.ri'llti' ail'l

(Kbaltitr II- |Mi.«ili|.' iiiiil wrili nliiinrlv liirm- .iml |nirf-l'M>kiin: iiri-ii» "I lir«lllimi|>-

'itf »ii- .clcrti'il iiriil •awn iiit" .lin-. alHKii an t-ixhth «f an inrli lliiik. Tln'w »\u\'»

ttiTr llii'ii inali'l Aith li-ii ihliit.' nitrl. m nl (l-li until llir uitxKlf loHtiiii; of

nil! "Iilr liail Imi'm ih:.«ii|>i'il away anil tln' -lui'- iiri'Tntnl tlir ii|i|H'iirani i' of arlMircp*-

ri-nt -ki'lctnn- of liri'iiliau|>titi'. Tlir roiialiitf fall^ o'T a- llir -ii|'|Miitinv' niiroliti- i*<

ili^soK.'d. Iiiivin;: till' l>rcitlmii|>lil.' Iiif •! nil iiii|iiirittf>* i'\.r|ii ihr injitom o|iir

iiiciolilc in.lu-ioiii -till iiiiitainiMJ in ilir iiitirior. Tlirwi tliin Inaiicliiin; pin i- of

liri'itliiiii;ililc Hire tliin liiokc, ii|i li\ Ijaii'i aii>l )n-|M'< If"! for fr ioni rmin iiicro-

lih' anil loliallilr. In tin- \\»\ iiiM.iil »i'»rn j-nini- of lirritluiii|ititi' wiif olitaiiifil

whl.li a|)|>,irrnll\ wiir riiiiclv !rif of lolxijtiti' and li f nil luit iiiirroNii|iii' in-

i'lii»ii>ii> of niiiojitr. Till' -in'ritlr >:rit\itv of ilii. -Hiii|ili' was H.I I ,\\ .'ii ('. 'I'lic

arwiiic ronti'iit wa« 'i.X'-i |« r icnt. '•'lu-c -rice tnl |n:'r('« wtTi' llu'ii lirokni to |0l)

liu-!<li unil Hpiin tri'ati'il witli ilihiti' nitrii ac nl until llir liiritliau|>liti' iH'^'an to Ih>

noticcalily Httarknl u» i«liowii liv tlir foriii;ili .ii nl' tin- wliitf nntiiiioiiv ovkIc Tlir

lirritliauptitc in the form oi lini' ;;niin- of -i/i- (iMi-iilcralil> If— than |no nic.li «a«

then rin-cil ami tn^ali'il «itli dilute hvdrotlnorir at id to clear olf any oxidiwil

UlHtfriill. ringed aL'ain and dried with aholiid at r.'n ('. I'nder tlie iiiiero.ro|ie the

rounded ;:iiiins tlm- obtained a|>|"iired lo Ih' of ^'ood i oloiir. lu<ti'oii<< and a|i|iarentl\

iiiiehaiiv'ed liy the aeid, lliouy:li the -atiifde ni hulk «aK p-litilitly darker than the

ori}:inal iiia-<i\e material. No eohaltite wa> \i>ilde. The -|HMitii' ^.'raMtv of the

•ample of alioiit three ^'ranw was H,-i:i at "i" (', hut allowanee must he made for

the (illely di\ide(| eouilitioli of the sample wllieh re-ult> ill sli;:hllv tcMi hij.di a li;.'Ure

for the ..peeitie ^raNil.v." This mateiial was tlieii niialvzed with tiie followin;: re-

Jfi r« Hh A« Tiital

.^J.nl• ..j» .04 Mfii .3H
I

nil >.ii».!>2

It may he noted that the amount ••! iiiekel found is relatively a little low. This

may lie due to loss in analy-is or to a -li;;lit -iirfaie oxidation of the hreithau|ptite

liy the ariil li\ ivliieh the ..a-es are -uhtraeted leaving' a lilm id' antimony oxide on

the ;.'iain-. As to the eliellliial eolistitution id' the hreitliaupt ite. it seem- |,rohahle

that the eiihalt and iron present rephne some of the nickel since there is no micro-

scojh'c evidence of the pie-eiiee of eohaltite, while tile ahseiice of sul|)liiir is a further

confirmation. .\s to what extent arsenic actually replaces antimony, it is dilliciilt

lo decide. The reinniiidei of tlie material, after the analysis was siihjccteil to further

treatment with dilute nitric acid, was analyzed and the arsenic- re-determined anil

found to he II. \', per cent., which 'iidicates that sonic- niicolite was still present. This

exhnusteci the -upply cd' material. It is prohahle. however, that iscmiorplious arsenic,

if present, nmoiinfs (e less than O.tt per cent.

The a'.:ove analysis shows tlnit the hreithaiiptite is individually i|uitp pure: in

fart, this is nearer a theoretical analysis than any ;riveii hy ITintze or Hana. It also

" Pnv. .Mien iind Iili1in(;»—The T.siimoripliisni ami Thernml Properties (if tlie Feldspars,
fiigos .Ifi, r>7.
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ao,n..MslnU..s ,hal th.. .lu.uM.al ..,m..t,on «.. in a lur^.' ,.>....>>„.. M,..,..s.rul tl>nu^l>

l„r Imk of nmt..nal th.. ,M.-.olil.. was ,.n,lmMv not ...mrrly clmnnaK.I.

-Pl,„ ,.,ii„„,„j: n.M,ll> w.T.. ..l.tain.-l om material Inm, .!,.• sm..' s|u..Mn.n
. -

,. HaM.I-,.uk..,l jrnu„> lu^lw...,, ^. ..,„! M. ,,,..^1. ^rW.U-d rnr ,.,uitv: ar^.u.

'""'r^a;:,f:i:i:;::;. -„.„ „.... ,,.,.,„„.. n,tn.. a,.. ....

.till ,on,ain,n, nn,.ro..„, i,,..!,,,. in.luM.M. ,n th- n,,,.,-..:- ars..,,,- n.M,..,,.

^
"'X iI!!„'nal",v,U„-,.,l lo IHO „H.-h a.Hl a.ain tivatnl with ,lilul.. nifir a-i.l

:

-

ar-i'iiic (OMtcMt — 0. n |>>T fi'iit.

.,.„„ f,„t tlm. .In> l,n.itl,aM|,n... tlmu,l/a,.,.ar..Mtl.v lanv an.l l.m.n... us tn

Z t M„.lus,„„> i. ..,.l,.n.... of ,1,.. in„,..rtan,v o,' a muTos.-o,..- ..a,nn,at,on ol

,; U whi.h an. ,o nl„ni,t..,l ... analv.i. mu.-.. ,. n.av s-ttl. .1... .,.u.st.on a-

„, ,.|„„xt..,v w,tl> aMoti,,., ...i.....al m ul.i.l. tl...y ar.. .....tanu ,1.

n. IsnMiu,, o/ .V,„./,/.-. - .M„. ..r tl... larp.>.. ,...-..>t »|....i.....n< ......ai..i..j: rO"

.,^. ,.,„,. ,„,,„|„„,..it.. was .aw„ i,>... sli..,.s al...... ...... s,vt....,.tl. .. a„ ....

'
.,.u..„-lv ,l,.s,.,.,l....l .n ,.,.,. -hi... ...... 1....1-. Wl...n all .1,.. I.,v,.l.a,„...... l.a

..o„M i„. n.a;.i .V .1... a,.i,i i.a.i u..u .,.,. 1. .!.. ih....'s w.v
';"^;;; -:;;';'

'>

,„ .„, ,„ ,;,.. s.i a.,.l KMi ,...>). a...l r..tn.at...l al....- ..a.l. s,/.,m... In .!.,> «a> .t «

a

„„,:„; „,„ ,„,. l.r..i,l.au,ti... i....|..>i -.1,11... ..li......a....l. 11... sa.nH-; -s na
>

,,;„,„.,, ,i,|, ,,.,ln,fl.,..ri.. a.-i,l ... .-L.a.- ..IT ..vi.l..s. .-...s...! a„.l ,lr,...l a, 1
i"

(
•

„,., .„i...,s,.,.,.. .1... K.-a...- a,,,...a,-. .-..I... .-L-. a„.l of
1
...I.-. -

- •

l,„„,.u.,-. still .....,.ai.....l l..-illia,.. .ul...^ ..f .-l.alt.t- wl„.l. a|,,,an..,.l> l.a.l >.a„.l>

JMTii ,.|Ti..t(.(l l.v 111., a.-i.l.
.

II, „i:,,,,

.•„„.i,i..,ai,i,. ..v,...,-i...........^ i.-i I-— 'V '"'" ''"'"• -"'
"

^l""'

'•'

' f ";
.„n.. r..-a....„ whi.l, w,.ul.l .l.sx.U.. .1... -..Lai..... wi.l,,..,.

-'J;;""^"";
""7 ;*"

'"

„,.,,„. „|. ,,„„.,.„„,,„„ al,.,l„...lv wl,...l.,.,- a„v ,„• ,1,.. n... . > ,•,,, a,-..,! l.v .-., it ..>

,,„li,„ \„„ivs,s nl ,1... sa...|.l.. .!...> l..-..|.a.v.l .VU.1.I...1 H..' I..li..«i...t; ...s..ll>.-

tills 111

Ni

40.(14

Co Pp As

.-.O.T<

SI.

4.1..".

Tiili.l

l.tT

Spc-ifi.. i:.-a\itv ..r .1... saiiii.l.. at VO" C - T.tlti.

Tho n..,i«i.i.i;..- ..r til.. sa,n,.l.. ar,..r aiialvsis wa- n.-.n.a...l with a, ,.1 ...i.l .1

,„^,, ,,,,,,„,i„„i,.„ vi..l,l..,l :l.H, ,,..|. ...11.. ..r aiiti.,....iv. h-..n, ti.. r.su t .t wo

„pp..nr that .1... ...at.Tial a,ial.v...,l >.,11 .-..iitai.....! l..v,.l.aupt.t,.. ami 'I"-""""

;r;!.tsil.l.. n.pla..i,i, a.iti..,...iv IS th.,s n..l....,..l ... l.ss .!,«,. :i.S, ,,.., .l.ou,h .t

s..,.Mis lik.lv lliat III..-, of Ilii> .•.Tr..<..Mts h,-,.|.lia..|.t.to.
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SiiMT Milplnif is piVM'iit in .\.-.'s- or Ih.' .iinount iciiiiivd \,< .„iiiliiiM. wilii llif

,„l,„it tu lonii ,u\,i,\UU: wi' must as-uinr tlir |.rcsni.-.. ,>r isoiiiorpliniis Miipluir to iIm-

..xtwit ..r (i.:;; |,..r .•.m.. il' «• roi,-i,l.'. M\ tl»' rohalt to .Aist us .olmitit.. ol t .-

ii'ticnl coiiiiici-itiori.

ll,.,v nuiiili III llir r:is • ni.Tolil,. |> ,l,.,iio„.|r;Mr.l llir i.M.|lllll(-s of ;l Mllrro-

>,-o|,ir ,.\,niiiiiiihoii. W,. know il-'linitriy tliiit anv aiiti i> in <'\.rss of :i.Sl per

,-,111. rvi-ts as lirritliaiiplitc. aiM also that a lar-r proportion oC llu' iol>alt i^ prrs.Mit

in llir I'orin ol' roliallili'.

A ,lrfrniinali..ii ol' anlinioiu is -.'n-lu mrsh -rains of nirrolil,. from tlic same

.p,.,. n. raivlnllv s,.l,.,t.M Kv ban.l aii.l in wln.h no l.ivitlianptit.. was vi,il,l,. to

tl„. nakr.l v^v virM,.! \:M\ prr ,ciit. Ilail tlinv Imvii no muro-.-opir , lamination

tliis woiil.l prol>alilv haxr licrii ivporl.'.! as an aritr witli the al.o\.' p.'rr.nla-r ol

anlimonv ivplannj ai-wiio. Thus ,t i- po-s,l,lr lliat ..rtain so-.allr,! anirs mav

|„. in iviililv rrlaiiM'lv pure iiirrolito rontainin- miniit.' inclusion- ol l.iv.lliHiiptif.

Similarly a siiniilr of hivitliauplitr .onlainin- a lii,t.'h ponvnta-r of very miiint.'

„i,.,-nln,. in,.|,i>,ons niiulM aKo 1,.. ivport,.! a- ar.tr, tlioii-h th. .nrlos,,,, Invithani.-

titc its..|r nii-iil li.' iilmo-1 or tlirorcliral purity. In Hii- "uy an mlirrly li.tilious

s,.ri,.s or arit.'s ,,.ntainin,i any propoilion <>i arscni,- ami aniimonN mi-lil \"' oh-

taiiKMl.

/,,„/., ,'/„» './ C.h'iilih: Kvamin.ilioii (.r tli.> liami spcinwiis -liowcl lliat llio-c

in win. h thr calrii,. -ani^ii,. was rrlativ.^ly prominmt with the luvithanptit.. as rathrr

Muall ami s.attnv.l aivas. w.'iv nih.^l in ,ol,altit... Smh a sp.Mim.'n was vI.tIcI,

,v,ln,.,.,l t n.-sh ami alter ih,. .alrit. lunl 1mm.ii ilissohcl out was trrat.vl with aip.a

rcuia. In this wav the hirithauptit.' and nic.olit,. wviv .lissolvcl away, leavm- the

rohaltite a~ a rclativviv \crv >mall ani.mnl of linrly AnuM vr<uh\<: .\s previously

not.Ml. the .-obaltite is ap|.aivntlv srar.elv ane.l on until th.^ hreithauplite and mhto-

lite have .lisapi red. Il was louiid that llie ,oi,all resi.hH' .onlainrd no imk.d. -o

that the verv deli-ale dimethvl-lyoxinf lest .ould he used to as.ritam when all

hreilhauptiti'. an.l nierolit." had heeii reim.ved. When rr.-h .piantities of the a.pia

n-ia s(,hent. llu-refore. no h,n.i:vr ivart,.d I'ur iii.kel, the vparation was complete

and the resi.lue was wash.'d. dried aiul evamined under the mi.roscope. The wliole

,nnount readilv pas-ed the |no ,„esh. It was seen to .onsist partlv of material with-

out .rvst.il rorm. d,ri\..d. no ,louht. rroni the layer e.mtin" the nie.ohte. and |iarlly

or verv p.-rre,.t ,ul.i,- , rvstals wlii,li still r.^tained their sharp .Ml-es and eorners and

hrilliant nirlallir lu-tre. A(rompanyin- ih.. .oUahile were -rain- of yellow, ros,-

,,„|„„,„,1, ,^|,ite and eulourhss ,p.art/. .lerived rrom the ealeite -an-ue. an.l a l.'W

,„i„„t,. parli.l.'s ,.r silver. In .u-.ler U> ^'et rid «( the .pnirt/ ?rains the .suhie was

„...ale.l with hydr..llu,ui,- aei.l until they wtv all .lissolve-l. Tin- was roll,i«-r,l hy

.liliite nilri.- aeiil 1.) diss(dve th.' silver.

In ihi- w.iv alMiul three -r.nns ..r appanMitly pure and in part .-rystallized

niat.Tial w. re ..htaine.l. The sample ha.l a speeifu^ jrravity of C.:!.-. at •.'!)' C
Analvsis or this mat.^rial .Iricd at I'.'O" f. yielded the follnwin- result:—

CO

M.S3

Xi

i.il

Fo

.li:'.

As

4ti.!»7 17.48

All

.04

Total

n!).!>5
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From tl.o iiix.v.- «Malv.-.is and it> ( ulii.- .rvstallization tli.' iniiioral apprars to Ik-

.•(iLaltitc. wliich lii:s tliu tiifinvti.al curnpusitioii : Co. ;;:..:.. As. .!.•..•.'. ami S. li(.:l per

.rut. Till- .-mall aiiioiiiil of mI\.t piv>iMit wa> .Ioi:1pI1.'>s iliif to tiu' .-.ape of par-

tiilo of native silver not atTc.tcil liy tiic nitiir aiiil.

It will !«• noted that the ar-.^nie i- in excess <if the tlieoivtieal p.T.eiita-e. wlide

tile sulphnr falls l,eio«. This niav ivsnil from replaci'ni.Mit of -nlphnr h.v ar^.-nir

or may he dne to the pre^'iiee of smaii .piantitie- of sknttcrndite, C'oAs,. The sonie-

what iii^di s|K'(ilie fira.itv of tiie .simple lather fa\oiir> the latter evpianatioii. To

.settle this point ahwilntely Wi.uld reipiire a relatively larj;e sample of the eohaltlte

residue, uhi.h wonld neeessilat- the (le>triietion of several poiimU of the ori-mai

s|.eeimen,-. There would then still remain the dilheult proldem of i-olaliiit.' tlie

.siipposeil skiitteriidite from the cohaltite.

However, the fact remains that e.ihaltite i>. iii any .a-.' the important coiisti-

tn.'iit of the material analyzed, l-'iirther. ii i.- ivmarkahly pure a- compared with

mn-i of the analyse- -iven I llintze and Dana Iron is present in very small

amount, and the entire ahseiice of nick.d a^ -hown hy the dimethyl-lyoNiine test on

u-rain of material i~ c-peiiallv nolcworlliv. -inic from its close a>.-ociation witli

niccolilc and hreithanptilc it mi-hl he expected t.> contain nickel replacing.' i-<ihalt

Ueneral Conclusions Reitardinif Breithauptite anj A.ssociateil Minerals

The iiM'thods of chemical separation a.lopted as a re.Milt of oh^crvatioii <,f the

relative etchinj.' elTects of vari.ms acids have proven -uci-osfnl cvcepi in the ca-e ol

cohaltite imlusions in niccolite.

That the three mineral-, hivithaiiiitile. niccolite and c.ihaltilc. thoiii;h ---o very

closely avS(KiaIed as to .Mi-yfc-t simnlti iu> precipitation. c-peciall> in the ca-e

of hreithauptite ai'd niccolite ( l-'i^'. S). neverthcles.- indiv nliially pos-es- almost

their respective i; vtical com]io-iti(ai.- with hut very little p,.ssihle rephn-ement liy

isom.n-plions element-, w.mid indicate the po-ihility of the wide variation in some

miri.'ral analvse.« hiding diH' mor- to admiMuic with oiher mineraU than to actual

rephn-euu'iil with isoniorplKais element-.

Smaltite and Chloanthite Crystals, Foster Mine

A specimen of what appeared to lie vi^ry pure smaltite from the l-'o>ti'r mnie

ehowfd good crystal- emhedded in a hard d. . ..litic ,iran;,'ne. The cry>tals are

slightly di.-tortod euhes with .-mall octahedral and -till -malh'r rhonihic dodccahei!-

ral faces. Some of the eiihes reach a size of ."> millimetre-.

Il v\a- thought tint it would he iiitere-.ting to see if the-e ci'y-tals were in( -

growth- like tho-e de.scrihed hy I'.anmhaner. and analyzed hy Vollhanlt. One „{' the

euhes was cut through the centre and poli-hcd parallel to a cuhic face. After

oteliing with acid it was -eeii to he made uji of two dillereiit materials which werv

intergrown a- shown in Fig. K. On further et.hing at least tw., other component-

could he recognized hut tliesc Were prv-eiit oidy in verv small amount. The

l,,.,^^!-,,. ],.,rt of the -pcciiucn wa- a!-.> etched and -howed tin' sun,, two prominent

materials (Fig. IS) together with small (|naiitities (d' other- not identilie(l. On

prolongpcl ptehiiig the inner part of the growths was eormdod dee))er than the outer

later jiart and relativelv much niikel jiassi'd into -olutioii. so that the icntial areas are
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probaMy cssi-iitially dilnaiitliitc. 'I'luTf arc als.. .•xtivin.'U niiuutr iiiclusu.n.^ in the

eliloaiithirc which ran l>c seen i>nly with a iiifxii power.

A sin"U' analysis was nm.lc i.n (ry^taU with the foUowin'r re-iilts:

Co Ni Vi Cii Aa

ri.iii

Tdtnl

!i!i.li9

in ur.lcr'to tr\ hmuc -c|KiiatioM cxpcnmciit-, Thi- -ample nu ,i,uily>i. vicMcl the

1,-i.si II.:!.-) i.i;i

\ sample ..! the mere ma-sivr. luit pM.li.llv , nstalli/e,l inaterial was pivpare.l

ilcr t(i tr\ -

I'lillowiM^r results:

Co
I

Ni

12.1(! It. It I'.ie
:

-l"

l-'i Cu s

i.i:;

Total

(•„: Ni: Fi' = .'i.7'.i
:
'<'' 1

Thi'iin'ti.-iil .oinlic.silii.n i.f snii.ltile-C. L's.l:; ali.l As 71. ss ]»' ••'•nl

„f rlil„i,llll.ite"Ni -2^2 iMi.l As ,l.ss ,„.T ,-cnt

Via- 17
yi'A- ^-

FiK, 17. IntoiKnmtli .if smaltitr ua.l .lilci.nthite in a rnstal al".ut - >nillin...tn.s i„ ,lian,rt.T

FiR. IS.'^'sket.-h slunvinK majnr f,.a.u,vs „f Mnaltit. .•I..,.nll.it.. „i„.,„nwtl, i„ a -rvstal J mm.

in (iiameti'V as seen uii.li'i- the low poHor.

It is evident thai hntli the (ry>tal- ami the more massive material -misist nf about

equal narts of snialtite anil chloanthite.

a' sample after prolon^'e.l treatment with hydro.blori.- a. id and p.itas-uim

chlorate, yielded a residue from which the followin- amounts were ,.htained:--

(.„ = osiiS jr. .Vi = .iWHll -. Ke = .ili<'.t.>< u- or

Co : \i : Fe = S.S.-iT :
ii.f.">

: 1

It is evident that this residue wa^* nearly pure snialtite.

Another sample wn.s agitate-l with smrcsive .pn.ntitics of silver nitrate s^dution

and the solutions thus obtained were analy/ed.

First solution yielded Co - .OOfiS jr. Ni = .o:!03 jr. Ke = .OOIS jr or

Co: Xi: F.' -=:!.":? l.S.T: 1
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1 1 . ; n 1
(•

, = (ilit'» <r \i — o-J-.'a '. Fe = .0080 or
Sfl-Ollll jdllltlllll Viclilfll * " — ^>W-l <A,

->1
•
-•* r-

(•„; Ni: h\- = ••..11: -i.:'.: 1

Tlurcl >ulut,„ii vic'M.'d Vu = .tir.sti -. Ni = .oK:! -. I'V =- .oil:!
j;

.>r

C, : Ni : l-V == <>V, : l-V! :
1

•nu-.. ..v|,.TiM.rn.^ >c.nr lo >lmw tl.at >ih*'i' n.traU. snl.,t,n„ art, ino,-.. iva.lilv

.„, ,.|,l„aM,l„t.. 11. -MiMltif. I.iit a- a >.raratiu„ n...tl,o,l ,1„. lar;:.. auHMint ..I

,ih..,- |„v,i|,ital..l ,. a .U.a.hanla,^.. a- it Wn,\. 1o irtanl th- a,!,,.,, of tl,. ^ulu-mu.

uhirh hvcoMM's \,'i-v ,<l..w a> th.' aiiMMint o|- >il\.T iiur.'a-.-s.

Th.. n->,lt< oi,tailM'.l S.VM, f, in.lHal. that a Mnaltit. n.>„lur .n„iainn,;r hit •

or nn „„-k..l mi-l,t !>. ..Mani.M L.^ >>illi,-,..ntlv |,rol„n^..,l api-li.-atmn m MutaM.

.-i>|iaraliiiii iir'IIkkIs.

i;uv,i,;,.sis- r„usu\vvuv^ lir-1 of all. th.' iiiK .-n.wll.« winrh n.vm- as ^,....1

.rv-laU it s,...ins |.n.l,al.l.' tliat tl.f crvstals >;rew coi.li.u.o.islv Iru.n a inotlu'r s.-hitioLi

«ln.l, .o„tain...l the .>l.Mu.»ts of hotl. sinaltit.. a,„l .l-lnanthit... an.l that l">tli

tl,..s. »n.HTal< wen. Ikmiij: iMvcipitatiMl as th.. .rvMai, -n-w. 'I'h. ah-,.,uv ol .Ichtttt.'

...„ur>itiir nr /.oiial >tru.-ture .vmiK'.n it uiii..MV,~>an to ^iippo-r that thr .tv u

wen. Un-nw,\ l>v ov..r-r.mth .lit.- to sluu-|. chaii-fs in the ..halt ait,! iiiek.4 rn,.,.-.,t

„f til.. -nUitici'i. .\ stu.lv ..r th.. nia-iN.. rt. ii..w,.v..r. >....|n- t.. iiMli.at.. aat

,hl„amhit.. vva- f..n....,l ii. ..'r..at..st .- .i.v .hinn- th.- earlv sta-.-s. |'h.. .hhutii-

thit.. ar..a- ar,. imt piir.. h.it .nf.tai.i n.i.u.t.. iiidusi-ms whi.h ar.' pr.,haUl,v Miialtito.

ait.l aiv l,.,nhM-...i hy siiialtit... .Vppan'Mth .hhiaiithit.. was pivihrniiiiaiitlv pf.Tipi-

tal...l at llrst. aii.l siiialtit.- ,lij;htiv hiK^-. hut th.' tw., p..ri.i.ls .>v..rlap.

Suiniiuini~TW crvstiils ..xaiiiine.l ar,. ii„t hoiii.ij;(.iii..ms mix...! crystaN of

chalt-iiiekel diarsp^i(l.^ hut arc intcr<:r.,wths <,f ah..iit c<im\ i-arts ..f s.naltit.. aiul

..hlcantiiitf. whi.h apiipar t.. have bo.^n ].rp<.ipitat...l t.,j:..th('r. Chloamhito is d.Hiht-

loss nuu-h mot-., roi.iiiion at C.halt than lias h..ci. suppcscl as a ..onstitiient of mas-

sivo stnaltito ore. aii.l in th.> aJr,i.'n^;at. ma, he responsihle for a -ivater ,.art .,( the

iii..l<..| ....nti.iit of ('.>halt ori's than th.. tnuiv ....nsiiieiioiis iii....olite.

Cobaltite Crystals, Columbus Claim

The irvstais whieii hav.. heen fnun.l at this min.. are pr.,l>ahly not surpassed

in pt.rfe.tiim ..f ,h.vel.,pinent hv th.pse .,f any other known l....ality. They are

e-pntialiv ...tahedral in hahil. with relatively small euhe fa..e^. A small per..entage

have the'cuhe and oetalu..lr.,n ah.,nt ...pially .lev..|.,pe,l hut in the great majority

tlie .letahcdron predominates.

One of the erystals—an o,;tahe,lron \.ith small .uh.. fa.-..,— measure^ T mm.

hetween euhe faces.

These ervstals have h..en analyz.'d hy .1. S. De Lury " and found t.) contain

n.>tal.l. am.mnts of iron and ni.-l;..!. i!..ni..mh..rin,L' the slight s.,int.ility of ..ohal-

tite rehitive to the ni.ire eomnu.n arsenhles. whi.h was .lisplaye.l in the separation

of mini'te col>altite crystals fr.mi nic.ilite and hieithauptite and also hearing in

mind the vcrv small .'apacity of this mineral for prcipitating silver from silver

sulphate solutions. n.,t..d hy Palmer and Hastin." the writer do.idcd to subjec t

"r.ilialtitr Oi-ourriite in Xoith.^rn Oi.tariii. Canaila, hv .Tustin S. De I.ury—Amorifnn

J.mni»l ..f Soienop. Vi.l. XXr. April, inofi
, ,, ^ n ^ v..} 8 V,. "

"Mi.tallio MiiM.riils as precipitsuits ,if silver and tJoUl, Ecoiinnno OroloK%, \ "l- », No. -
Mar<li, 1!H.^

.^m^^v'iv'^'c^^'
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.aiupl- "l- lln> rulmltil.. to III.' a. lion nl' -u.li iv-a-..|,t,- a.- ini-ht •N|"'.t."i I" art

more- rai.ullv on any ,n,n o, nnk.l nnnrraU that nuv Im. ,MV-..nt as .r.nn.sn.in.-

inclusions.

\ inviinnnarv Mn.roMupir M.nly of v\r\u;\ Mirra.r- m th.-c rn>-„l.- •.rvralr,!

„„„H.,,.»s in.lnsions «ln.l, ,t w„- thon^l.t nnulil i- sutli.-.nl .n a.nonnl to a.-.unnt

for ilu' iron an,l nnk.l loniM in tl alv>is. Kor instai.-,.. ,, ^,'V^ |..'.-lrrl .ly.-tal

wlii.'!, slio«v,| no rM.l.nr,. ^^U.^W^vv of in.-hisi.Mi-. .•M.'rnally. «a- . nt tlimii-li t!i.'

.entre].an.ll.-l t.. a .nl.i,- fa.-.'. In .In-, a-.' iin-Uisions of at l.'ast two .litT,.n.nI nin.nals

were oliscrM'.!. <>n Ikmi.l' stroh-lv I't-lu'.l with ,-oii.rMtrato.l hy,li'.,.-lii..ri.- a.-.<i an.l

potnssiiiin ciiloralc. mw i^inll ..I' inrhi-ioii is st I'onuiv attackt'd wiiil.' an.ith.T kni.l

a|.|i.'ar- to ln' .'V.n iiimi ,. r,-i>taiit than tlic ...haltit.- its.'ll' ( Kij:. 1!>). Soin.' ..I th.'

.i. 19 Inclusions ot t;ors.!„rffit.- ( ?). li«l.t. in -oli-f. i.i unmn.l mass
f_!''f'"^''\;^;jfZ.

*"An.,tho.- sort of i„dusion 1ms boon .L'^ply ....-.-o.I.mI an,l .s H.pr.'s,.nto,l In th. 1.1... k In,.

An.
crossing 'la' I'ictui-

,„.lusions o.-. T a- uan.i.nn, lin.'s whi.-h ,aii -.an-.'ly W Ira.^ni'es. since in so.ne

cases thcv have a i'onj:hlv .'oiucnln,- arrangement. On the other han.l, unnustak-

ablo mineral-tiUcd fra.-tu'res ar,' pr,'s..nt in son,., of the other crystals. he inclu-

sions that appear to he more r.-istant than ,1. ,-ohal.ite are scattered thro ,h.,ut

the eolmhite ,-r.„indnn,ss in irr...ndar ..rauis wlii.-h renuun hr.frht and unatta.'k..,!.

even wh.'U the cohaltite has hoen ..-ou^diened ami the m..re s,.luhle inclusions .Icply

corroded hv the stroiifr a. ivl.

The stnu-ture sn-,'sts that most of ih,- in.-lnsions wer,' lorniiM at the sam.'

time as the cohaltite ami that there is .ood .n.uml for hcl,,.,,,.. that the iron aii.l

nickel found hy analysis are due to mineral iiulnsion- rath.'r than to isonmrphous

replacement of ,-ohalt hy nickel and iror

.

iWiMllllliIWi""
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A sample or ah.ut :. nv a grHiu- of .ry.taU. fn-o (ion. a.ll.rriuL; nuitt.r wa>

ioU'itcil. "i-oun.l to ^011 iiiosh ami aiialvzwl, with lesiilts a> iii No. 1.

C. Ni iV .v* H Total

I •2Kl\ :i.07 4.7«
1

44.t!l

1

10.57 100.1-

11 .1.1:;

X(M

J. 11. » i.^J 111.20 Oii.si

III
4.11 41.77

i.-).::ti
111.:'.:'.

'.M».!'-

Thoo-
ictii'ul.

:'„->.4l
!

100.00

riu. prw.lor loft altor .iinlvsis Nn. I. «a> .I1-0M..I lor lu., or thivr ,l.v> at

, , „.,MiKT.,Iu,v vvilh .oM,o,nn>to,l hvar.K.hl,,,-,,- aroi. a littl.' potas-iun. ,hln,at-

l„,„,„ ,„|,lo,l from tiin- to tiino. Tl.o iv-i.lo.. wa- ll,o>, uasho.l. ,lno,l a,ol a >aM,i.lo

analv/o,! «lu<h -avo tlio iosult> mm.Ut N-. II. What ivinaiu.Ml was ,l,-,-io,l witn

-iho'r i.itrato -olotom lor a wok. I>nlv a vor.v iitth^ motallK' Mhor was pro.-,;.!-

t«to.l whioh was roMi.Ao.l with .lih-to n.tnr ari,L Tho Ih.al ivsi.h.e -avo iho

,vs„lt. uiolor No. 111. In tli.' analvM... ( o. Ni. I'o, aiol S woro .h't,
,

ntino,! onlv

oiioo. t!io arsoni.' hy titrations of two ali.,iiot porlioo- nt the saioo -aioplo.

'I'lio chiol' ivsults of intori-t arc:

i. Tlio ro-uhir in.roas.. in tho anooint ,<( r lit lonn.l. with ,orro>|"aHliM-

(locroa.so ill the iiorconta,i.'o of iron.

.'. Tlu' fart that tlio nickel |.or(oiita,-o ivinam« |Ma(ti.ally tho samo. or |iorhap-

uvon iiicivasos sli-htlv. This rosiilt. roiiM.I.'iv,! ai.m- witli tho ohsorvation of

inolusions whi.-h appoar to ivsist ,-,.rro-ion l.rttor o\,.n tlian cohaltito. appears t..

point to tho (•oiiohisiou that tlioro is M.uii' inert nickel nuiieral present, uitei-rown

with tho e()i>altite. It is not unlikely that tlii> mineral is frersilortVite— Ni.\sS.

Tho profire.ssive deeroase in tlie iron foiin.l teiuls to .•oiitirni the suspieioii that tlie

iron is present as a mineral rather than in nioieeiilar eumhination lephuin.u: eohalt.

Sitmwani-.\\\ the eviaeiiee—inierosedpi, an.l aiialytieal^> ontiniis the e..ii-

elusion that in the ease of tliese euhaltit.' crystal-, the iron ami nickel fmni.l l.y

analysis ean he apcounte.l for hy the presence of mieroseopieally visihle indiismn-

of other minerals in the crystals.

There is rea.soii to lielieve that these in.liiileil inini'rals are. for the most part,

not later inllltrations or replacements, hut are interirrowtlis with colmltite. hem-

formed from the same solution at the same time.

LollinKite, Kerr Lake Mine

The specimen in which this mineral was iilentified is a cross-.section of a

portion of a calcito vein. One side was ori.iinally in rontact with the vein wall and

contains small aii,i:nlar fraj:meiits of decomposed country rook (F'i<:s. 20 and 21).



Till! veiu shows white caliitc of two jjciicralions (At aiul (l»), »i which (A)

ajipfurs to lif thu later, sinw tho hasi' of the hilliiijriti- >!iowths (Ll n'>ts on (U)

anil their partially crystalli/.t'd t>'rniinatiinr. arc cnilxflih-il in (A). 'I'hi' n.i.itc

lH) ha- a ^liv'htl\ hliiisli tin;:i' .in.l i- rcaiiilv ilistin'.'iiisliaiilf Iroin (A) which i*

Fi^. -0. I.olliiiKitc <<|M'ciiTicn ( iiatnriil size).

ahnost pnro while. 'I'hc l(illin;.'itc sliows a marki'd lihroii> strnrtiii-c uitli the liinv>

sonicwliat raiiiatin.ir. Imt in a fjciicral way normal to tiic \cin wall-. K.\tn'ni.'l\

minute lra<'tures lille.l with eahite traverse the li'p|lin>.'ili' nia-se-.

On ilissdhini; awav the ealriii' with hyili'oehlorie aeid. the lolliM;.'ite. wliieh is

not attarked so \«w^ a- a little raleile n^niains. i- ootaineil a- radiating'- HIhm.is

Ki;;. -1. DiiijiCiOii nt' lolliiij;ilr s| iincii iii;it;n:il <'</.o).

botrvoidal nia.sses. 'I'lie snrlaee whit h wa> e.nlieilded in ealrite ( .\ ) lia,-; a velvety

appearanee ami relleet< li^ht I'mni very minierons minnte .s|)arklinL' points, wliicri

under a mieroseo|)e are -een to lie crystal I'aeos.

Usin- a hiiunidar mi. r—r.-jh-. tlv s^rfar.. ai.j>rn:-- t;-. !.. mar !al!

terminated crystals >howin,ir niinnte faces. \n attem|it to remove smrie of these

for measurenient proved fruitless. A (ow small crystals of arseno|)yrite up to .">

mm. dianu'tei- are emhedded in or attached to tlie surfaep.
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KxanMimti 1' |.oli>l...,l >urr..,..> ... h-l ^'> - -l »
•• i>.. ^^i

.
,n,l,.a...s .Imt

.,,,„„ |m,l> a,v n,ur.. ivml.l.v altmU-.l Hm,. ..th.r.. ,.m.I tl.at th. i.mt.nal ..far

„„,„ l,„m..,.M,..„Ms. Alfr a ratluT ..^.r. ..t.l>in^ ..„. ,..t of lihrrs staiwU n. MUluiont

rdic.f ... I..' ..p..ii-'I..M l.v li;:l..l.v .•i.l.l.i-.f.' -n fu .n... ,.a|...r. wl„ .• a.m.luT ......

.,i,u..n. >s H, .Ur,,lv ...rr...l.M Hia. .. is n... alT.., t ^ .u„d,.n„.. r.,l. .,n,^ In tart.

thr.... .Iiir...-..,it ,nim.raU ...1, l..- .Iis.,n;:.n> 1
«m, ,-,.r.au,.y. an. tl...... ar- ,...,-

catu.Ms of a f...irth. Tl..' two „.o.-, i.ni.or.an. ,
,.n>.i..,..,..s. a, will l-r mvm f. m>

.
k

annlv-is a,v li.Hinv'it.' M'-A.,) au.l .-ol.al. ,l,nt>-,n,l... Tin. lat.-r. L.^ans.. ot the

hi.-i; .,...,.ili.' jrnni.v nn.l tlu- lil.r.,... .l.an>..-r ..f .!.. i...-.;.M-..w.!.. .> 1- 'I'lv >l.o

,!,o,„l.i.' r...in. salll...-it.'. Tlu. ars..,...,.vri... i.n.M...i-l.v .,.....! sc-ins to Uv 1.... t

al.Mii.laii. t.'vxanl rln- ..iit.T |... Hi. .lis ..f .li.' -rowtli-.

Fl,v •... , ,M\u..\,o Mutm-.' stn.nwlv .'t.'l.o.l, «h.,«in;; tin.'.. ,„i,stitia'nls. Two 1110 l.iiyht mi.l

.|,„(/v...i->—At lirst oi.lv a .mall Minii.lo of al.oiit tw.. ^'laius was soUrted wliid)

vii'kU'd the foUowiiif,' results:

Fe Co Cu As i Sb Xi Total

Per cont. 22.18 5.62 .41 70.84 .82 trace absent

Mol. Ratio
I

.n!l72 .0970 .00(14 \
.9448 .0250

.025.) .0256
i

99.87

Arsctiopyrite
\ ygse

Fe As S ;

Safflorite

Co As,
i .0979 .1958

Liilliiicitc ^giy 1

FeAs, 1

.7234 . . .

•

Excess .0099

PW convcniP!^<^the caleulatious have Upon made on the assumption that

lolli.K'ito safflorite and arsenopyritc of theoretical enmposition are present. The

sulphur has all heen ealenh ted as arsenopyrito. hut. as will he seen later, there is

reason to helieve that some <.f it shov, ' o assipued to the ropper.

4?7>S»*^8K-JKrrM^S!iBP''r'r:; • 'vITjC
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AMollur «..m|.l nlH.nl : v'.h»,- »,.- >.l... t-.l «ilh a m.'w L. tnin^' «. ul

tlu. .i-an.tin,, MH-tluMl. .,..-1 n, utl,,.,- ,M-taM,-..>. Tl.. ^|.-Hi.' ^'r"M<> "' ti.- >...ni>l>'

l..f„r.' >:nM,lM„^ «a> ;.:lnn at i:...". < . 11.:- -an.,.!,, on anal.vM- .'a^. Ih- fnlluvvn.^

results'

:

Te c
j

5.!it

Cu Ai s

Per pent. !':.. (io ..•i8 (iO.OS .9I1

Mol. Kutio .4;:::: .1(107 .0039 .SI21:; .0-99

Arscnopyrite
(Fi'AsS)

.(I'JlMt

.1007

.02951

.20U

.0299

Safflurite

(Co Ab,)
....

l.ollillllitr

(FeAs,)
.3Utl .... ....

.(is'.i'.l ....

Sb Nl Total

Irupf ill.sent 99.0«

Exeeu .0479

Kr ; Cn = 1 : 11. 2.") 1

CuM.iMivJ with tl,r lir>t nn,>lvsi>. lln> ...ir .hn«- thai th. n,a-> ^aru.> s..n>.-

what it. ...nM".^iti".. f. I'la.r to \,hu-r. thos ,.„..ti. mmml' th. .•.,n.l...«...... afMU-.l

at liy n.i.n..-.-ol.ir .Nam.natiuM. that the material .- ao i..t.T-i-..wth ul ,li.lii..t

miiR'i'als.

\. onlv a small anuo.iit <.\- >oat.Tial was availahir the M.|.a.-ati,.., cxiHTiinrnt^

wer.. cariMe.'! out on alMait -. or t; -rai.o. Only i.'oi, ao.i -olmlt «,.•. ,|..t.M.miM'.l.

Kx,,. 1. („M,-..ntratr(l hv,lro.hh>iir a.i.l with a little potassnin. .hlorat.' oi.

•,'.-,0 iiM'sh i"iwil.'i'. Till' tiltrat.' .(.'itaiiiiMl relatively iiiiieh copper.

.()•*•,'(;<.' I'"e and .iiii.Mi; Co. or Fe : Co = 1 : 0:i.\',.

K\p. •-'. Silver i.itrat4' solution on -.'.M. mesh powdiM-. lilti-ate eoiitiiine.l .ii:!ii:

<' Ke ami .iMi:.") '^ Co or Ke : Co = 1 . O.-Ml.

K.x]). :i. Nitrie aehl (1:1) on -.'.-.o mesh powiler. tiltrate eoutaine.l .ns,,-.'
;;

he

and .(')l(i:! - C" or l-e : Co --- I: 'M'"- Thi> ti-eatnient wa. .ontin.'.ed ami the

final residue viehled AM:; ^i Ke and .()(..!.-) - Co or Ke
;
Co = 1 :

".tiliT.

These eM'«Ti!"'"t> ''•'• '"'< "' >""'"i''"t Kiaterial eouhl not he earru-,1 far

enough to ohtain dolinite separations and their value 1. also lessened beeauso

sulphur was not determined, as at that tin.e the arsenopvrite had not Ueen reeofr-

nizea and it was thou-ht that li.Uinjrite and s«m„rit,. were the only in.p<n-tant

varia'.lcs. whereas, there are certainly three, -d possddy live, minerals present.

Then' seen.s to he. however, no >:reat ditTerenee i.i the solul.ility of the minerals

wlien in th.^ form of a fine powder. ex.e])t that the copper mineral, whatever it may

he seems to he more readilv attacked than the others. Till- pr, Lably is hecause

the minerals, hein? closely related ehemioally and crystallofrraiMiically. have only

small dilTerenees in sohdiilitv and potential. Furthermore, when finely powdered,

the electrical contact between the mineral i.roteeted and the iirotectintr mineral is
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iii.t Ml giHiil lis ill llif taw of II iMiliMlif'l Mirruir, unci iw.liitoil imrtuli* of tliu jiro-

tfitfil iiiiiioriil uliuh tlu not htm- Mtiw of llic |iioti« tinn iiiiii.rul uttiuluHl to tlic-iu

will rcuililv (li-stihi-.

I'liriii/i-iii'.'^is 111 II (oiiiplfN iiilfij{rowtli 111' till* -ort it i- iiiiim-i'iliif to -t'lmriiti'

.litr.'iviii pni.Kl... i,i |.iv.i|ii!nlioii. 'I'll.' jji-owtli of the \arioii. mill<•rlll^' Ini!- Imtm.

not 111 l.iiiicis |iaralli'l to tin- liiriTti if llii' u'iii. m>r in loincntrM' Ihmts i\>' xm'

iiii;.'lil r\|nTt if tlir niollicr -olinioii Miricil in ( oni|(o»ilion fi i tiliir to tiiiu'. Inil

ill a lil.roii* a;r;i.-iuati' «|i|iro.\iiiuil.'lv normal to tin- vein wall and contaiiiiii).' tin'

inillMiliial niini'nil> .-i<lf >> *\iU: A|>|iiiri'ntlv all tlii' iniiiiial c-oii*titin'iit- wfif

lifiii^' fornicil ioiitiiiiioii-.|y diiriii}: tin- whole |M'iio<l of |.ri'(ipitutioii. tlioiiuli tlir

|n"r<'i'ntH)fi' of arx'tioiiyritf a|ii>i'ai'> to lmv« iiiin'ii^i'd toward tlic lust. A ratlirr

slow. i'oiitciii|H.rHii('oiiH iiriTlpitation of tlif dilTcrcnt niinoiaU from a solution of

fairly i-onstiiiit roinposition apfH'ars to lie the most r.'as.malilc i'\|ilaiiation of tlio

formation of sin li an inlcrjirowtli.

Slim III II rii- Tlicri' is >.'iH.d ii'iisoii to credit the colialt I'oiiiid in the analysis to

saHlorite. Arneno|iyrile erystals were iileiitilietl Ity l>low-i>iiH' tests and lu'iiee tlu*

sulphur may lie ass:;; I. in part at lea,-t. to arseiiopyriti'. The eopper eomes otT in

^'I'ean'st ipiantitv at tlrst in separation e\|Mrinieiit-, and prolmhly is present as an

easily -ohiMe loinponnd with siilpliiir. The eliief mineral eoiistitneiit is |iilliii«ite.

In short, the material exaniiiied aiijM'ars to !«• an extremely intimate iiiter-

^'rowth of several ininerals closely related, chemically and crystallo)jrapliically. it

is not a sin^rle liomo^renedii- iniiieral containing isoinorplioiis replaeiiiK elements in

molecular comliinalion. On the I'llier hand it ha- imt heeii proved that tlii' mdivi-

diinl mineral components tliemselve- arc net siiKject to niolcciilar n'placcnient l)y

isomorphoiis elciiieiits.

Arsenopyritc Crystals, O'Brien Mine

Crvstals of arsenopyritc from Cohalt have heeii desirilicd and illu: Mated in

I'mt II. of the Ninetcntli Ueport oi the Ontario Bureau of Mines.

The writer in dis.solviii-r away the calcite from some of the so-called ^dancodot

of the d'Uricii mine foniid a residue of detached crystals up to -.'..'i mm. across,

which it was tliouf.'lit nii^dit he ^dancoilot. Init which analysi> proved to he arseiio-

pyrito.

The crvstals are of a lialiit which is rather unu-nal for arsenopyritc. the hase

heiii^' most iiroiiiineiit. followed in order hy the prisin » ( I H>). and small domes

III ((111 ( and 10 ( KM ). The liax' ^'ives multiple rctlections and prohahlv consists

really of .liniost intinitely tlat pyramids or domes. The drawing' ( Fi^r. 2:)) rep-

resents tin- type haliit and cliaiacteristi.- dc\clopineiit of the faces. The faci-s.

especiallv tlii' dome- 01. Oi are usually corroded, and only two crystals were found

to give fairly good reflections. Besides tlu- forms meiitioiied. which were definitely

determined, there also iM-cnr corroded traces of the lirachyjiinacoid and of a

pyramid in the zone of the prism*. One I'rystal gave very (loor readings for a

prism which seems to hex
J.

sT^srsT :*!«: '^•:s-.-ix_-
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All ttimlv»it f III.' rn-tiil- \i.lclr.l tli.' f..ll..«Mij{ iv.iili-;

Co At ToUl

I'er cent. M.a3 .79 .00 44.34 20.22 00.07

•111.' aMnl>>i- prnxr. tliiil tJl.-.- rl\Mlll- .1 f. hot L'l.l Urn. Ic.l. TIlC |irr-illrr ,<(

hisiniilli I- iiniiMial. lli..ii;;li it li.i- U'fii ir|M.rl.'il iii t«" mit of .i^'lil) -.n.' aiial>«-t

..f nrs.'ii.)|),vritc rr.nnlr.l Kv llnitzr. Wli.-ii .\aiiiiii.Mi un.lrr ii iiii. r..«n|H.. U„\\r\,r,

the iTV-tuix HIV -(•.•ii t(i Ih- n..M-lium..;:rirMii-. wliirli |>i-.>lmlp|\ a.r..\iiil.. I'>r llir .'ir-

ro.i\r rlTr.1 .if ilir iirlil .,11 tli.iii. n- |iiir.' ii r-i'M"!.) I II,' IS i!ut uiii.li atr.it.Ml h\ U\ :..-

rhlurir ai'id.

Kit;. -.1. Aiwi'iHip.vritr i-i.vi.liil, (I'lJiicn niiiu'.

Tlif limliiig nl ar-.'iin|..Mil.' as i-olatcl . ly-IaK .imIm.I.I.mI in .al.il.- an<l as

.rystals imutli.M m tl.r ars.'iii.lr .„iii|il.-\. slw.ws tl,..; tli.' inain aisciiu|.\iilc [.iv-

, ij.itatloii was lat.r than llir main arsriiitlr |.ivii|itatiiai. lliouv'li lor a tunc l.<.lli

wi'iv pn.l.a i> Ix'iii;.' I"IIM''1 tc-.tli.'i'. Iti-iniitli uU<. in otli.T in-taiars. s.viii- to

loin.' latiT than th.' \»'r\<,<\ '<f iiia\iiMnni ai-mi.l- .l.-poMliun. sn that its |,rrs,.iin'

here is not rmiarl'.ahh'.

.\rMMi,i|)viil>' ha- Ihm'ii iih'iititir.l HI a iniiiili.T nl' s|H'.iinrns linin (..halt and

is prohahlv prfsmt in ivlativ.'l.v small .|nantit,v in most of llw .oiiii.l.'\ "iv. WIk'II

int.'a'rottii with inassiv,. , ol.alt-ni.k.l diais.ni.h' oiv. it .a >t lie rra.lily .iH.rt.MJ.

i'.\(i'|it liy cxamininv' >'trlnil -uilaii's.

KammelsberKite, Liniversity Mine

This >i,c,-im.'ii at llrsl -liiU'v api" v,l to consist .hii'lly ..f very pmc iiic.olito

UonlciMl hv a lianci ol' -niallitc I'voiii a ,|nartcr to a halt' inch wiil.', in ty|iiial tlolo-

initic vcinCahitc. Hn closer cxaminati.ni the supposed -maltite. which analysis

shows to he really ramnM'IslMT-ite. is seen to have the lihn.ii- strnctiiie ami prismatic

cleavaf^e which one associates with the rhoiiihic eohalt-nickel arsenides.

Mieroscpic ohservatimi of , t.he<l surfacs .-how- that the rammelsher-ite

which is iininediately in contact with the niccolite is ,n-tallize,l. the nnmerous

loll'.', prismatii . rvstals e\teiidini.' into the niccolite ( Fi-:. •.'•">). and thus prosin;.'

that tlic niccolite is the yoiin^'er of the two.

'["lie ni.volitc also contain* detached crystals of ranimelshcrgite (Fiji. if'>

which, in sonic instances, iiave heeii fractured across itnd ihe ,.. runs r:l!cd wilii

niccolite. The ramnielsher'.'ite mass itself is not entirely (inre as it contains small

inclusions of niccolite which appear to have heeii precipitated at the sniue tune,

'
ii^'h in verv much smaller quantity. Tli. iiic.-.dite also contains inclusions of
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«liiit api^Mir. I.. !«• I.r.nlm.i|.lil.' uimI |».".I.I> m , ni,.,liii... tliMUjili l'... latl.T niniL.t

1,.. i,|..nlili..l ttitli ..rliiihlv Ihm.iii |- 111.' ii.nrh ..i'"'i''- - i..»—.••Hon. ..f tlir nun-

iii.UIm r-il.' . i\'liil^. wliirh .irimhit.- lli'' <iil.i. .n-Lil. -if .nl.iillilr.

Airaimh-i- "f Hi'' rninii..MH'r;filr virl.l.M \U,- |n|l,.«iii« r.-illt.;

IVr •••nl.

Ni

27.84

Co

1.80

Ki-

fracp 2.on

m>

M

Tl.tHl

|il>.«2

HiMM-mc umvitv m IK < :.i">*.
-I ., . , .>,!

TlK'i.ri'tii-nl .nriiiHwIlioii .if iiiniin.'l.l..iaili% . i = •-"I- |"i ''"'
• ^•' " I"

Tlir niiillvsis iihliciitc^ Unit llir imit.'iial i- ....•ntmll.v iiukrl .liai^'iiiilc. Tli-

liv'ht .'xn.s. of iii.krl aiMl .ol.nlt xwr tli.' th.-ivtin.l prn nilap' i- no .loul.t dm-

Rammelsbergite

Pin. L'».
Ki«.

Fiir 24. DiiiKiiini "f iiuiiiiu'lKln'ruitc spi'i-iniiMi. rintiiiHl si/"'.

Fit''. •-'•>• Knittinu ..f ,TvstnMizi-.l n.mmrl^lMTHif Ht tl.r r.,„tiM-t will, mi. ,..!. !.. n- ».•.•,.

unili'i till' rMiir"!<.-"|"'.

to thf i)r.'s..ii.v of sonir ni.T,.lit.'. an.l tli.' aiitinionv i- prol.iil.lv in lli.' foini of

l,rcithaui.tilc a>so,iat.'.l with tl.f niicolil.'. 'I'lw r.M ' Hi'' -ulpliiu an.l .
olmlt is

.|,.nlitfiil as .•olmltit.' \va> n.p| i.lcntitir.l witli .rrtaintv. Tlic Laif; pn^niati. crv.^tals

sffii project injr into \\w ni.-.-oiilr to-rth.-r witli tli.^ lu^'li -l»'<i'i'- J-'™^''.^ "'"' <'""

«vll-nuuk(Ml .•l.'avaf.'f i.n.vc the mineral is tlif rli..nil.ir form -raniMi.'ls!K'r}:iti'.

P„no/,.»r.s,\ -'I'll.' fa.t that the raniinel-.h.r>:ite in contait with the ni.rohte

is ery.staili/e,l. with the .rvstaU emliedile,! ill th.' ui.v.ilite woul.l iii.lieate that the

nierolite is the later of the two. Siul, eivslaili/.e.j surface- iiiav ..fleii I..- -^eeii iii

handed veins or vii^rs in whieli the ^'rowth has ini.h.iihte.lly 1 n from the walN

inwards. Tli.' small iiieliisioii- ..f nie.-olit.. which o.ciir in the iaiiii.ie!-Uer.;it.> are

iiro'iahlv line to siinnltuiicM- i.ri'ciiiitatic.n .if a -mall amount of iiici-olite .liiriii;.'

the formation of the rammclshorj.Mte. The .-..niiio-itioii of the m llier solution

which at first prociiiitatcd ramm.'lslMT;.nte witli a little .liirolite. mn-t have altered

in such n H-av that the amount of ;,iceolite f.nnied was increased until only a small

amount of raminelsherfrite was heiii-: precipitated alou!: with the niccolite. At a

'Sff'v^w^'j*--
i^-- f.=--, :.-.,ifcir^T X'^^^-rsii
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,„.„,t ttlH.ut a .,u..rt.r .... I. I,-... ih.' -Ix^' "• H'" "'"-'^'' !'"'' '" ""' '"'" '"'"•'>"•;•

Lly ....tt..r...l. .-.I..t...l .v«t..l. -... H. tl... ....-...I.t.. wl„.l. ..pp.'..r- t„ tU.

Illlkf.l eVf tip Ih- MTV I'l.K.
, ,

Thai ihr -t....t,.r.. J..M .I.-...I..-.I I'l I"" "• -I'l"—
'
" '"I;"' "•""•;'

l,v tl... oti.-.'. ..,.,M...r. t n,.,..-..l...M... If ...M..I,,.. ..r'"-'!
r..........UI»T«.f tl..'

,n-,..l- «....l.l I.H^.• -Mir.-v, r.. .....vl^. Tli.v ..V. .., tl... ......n.n, v.tv iht-

,„;., a.,,1 ....t.iviv m„..rn,.I.Ml. 1 1
............Mk.-^.I" I- --1 --I ' 1'"- "P"""

„K.,..,lif ...... «-il.l I...W .l.ni.nl.v ... .x1.I«....mk tl,.. |.,-..,k.. ..I ,.-rl...I. .-..I..I..I

,r.v.tnl-.,f ,„.. I.l,...-.t.. ,....l..-.l.l...l IH .n,,-l... .1 .
.......l-r,.l,l. .I.M - Ir-n. il.-

iimii. riii.iii.il-l" ">.'. tl' I..H".

Tl„. r.h.t.....-l..|. I...t«.vi. ,,...>....I-1h..l'.i.. ,...1 ...... .lif tl.ti- "P|HHr. I.. -..|.|«Tt

„u. ,l,...,.v «l.,.l. will Ih. .I..v..|.r-I I""''- " "" ^""•'"' "'''"•• "' I"'""!"""""""

f'„l,„lt. ...... .l...rM...i.l..< tir-.. r..ll..«...l l^^ .u.-t.i.l.-. tl.. •.• l'^ M,l|.l,a,->...,..1.-.

ali.l liimll> -i.liilii.l.- .....1 .li»nl|.l.i.l'-. "ill' "n'l^'' 'il^"'f.

filuiKKNlot. O'Hrien Mine

,i|,,„,,„|,,, 1,;,- 1 .1 ......It .! ..- .... I..-.-...- ..t t'..i...lt. I...t .tS 1,....S..|.... Il.l- 11...

I.,„„ ,„.„„.,|-. llavi,.^ .a;„„ii....I n !...-. .j. mv •' -l"' 'nnl iV...., tl... ('-li.'H'n

„„.... wl.i.l. Iw.- I"l>-' I"-" -"l'l"-'l '" '""'"'" -I "•'•"• "" " '""' '^ '""'"'"' """

rl„. ,. ,|,.v,t> .,r tl... .. .....i;.l i> M.. I, thai III.. |.r..-.n.-.. -f ulai.-l"! ''i"....! U.' .-....

Ii,.|,i,.,|. -n,,. it;i-..ii. r..r till- ..pi.ii..ii will iil'l...!..- ii.t..!-.

,,„ ,li-.ivi.ii: ..»«v th.. .iil.-.t.. in.... -..!' ..I- till- i.K.l.TU.I. n.i,.,..,-.,..> Mimll

,nl,„la.. .-.v-tal- n,. t..
•-' mu:. ii. .i.ai... l..r «..•.• ..l.laiM...I. It v^n- tl...i|.-'lil that tl..--..

,„i„ht l...'^ria...-...l..t. Tli.-.v w,-.v M„....l .„ tl... t«.. .I.-. I.. ....n..i.i..t...-. l.iit. will..

the «if.'.iaN «•...•, ....I V..I-V ;.'.""1. tl... r..a.l,.,- m.li.at.-.l .lia. .!..• uuurrA\ ....L'hl Iv

either arM.„..i-vrit.. .-.• -In....."l..l. Th.-v ^u•vr th.. Iv/.-.l .....1 l..iin.i I- h.- n.-s..,..-

,,y.-it... ...a.tai.m,;: .(M. ,>.., .....t. ..f .-..h.ilt. .X.h'.Ii. f h'l "f '^^'^'1- "f ''''^"•'"' ''"'"'

provpd t.' he arsri.i>i>>.itt. al>.>.
. , , i

Tl... ...a.<-,v,. n.at.Tial wa- th..|i .Aa...i.i...l hv .i.l.iiiv' a .......hn- .>! r-lisli...! -u.-

, . . 1 .. .. . :.^. ]-(T-.^ .j.iii il-

ia.-..- aii'l It |)ri)V...l I.I i>.- a u.|-\ . ..iii('l.-\ ii.t. T^'f.."'" "! ;:•..-.':. ...,

.,ft.... i,. a v.TV ri....iv .livi.i,..! ,-.,.,.liti...i. S.,..,.. <.! tl... la.--..r ,tr.i.-tu.-..s .-an I.- ,-......

with a hnn.l Ions, l.nt th.. ...i.-.-.^.-..)!.. >h,.«> that tlu- «h..l.^ i- a n.iNturo ..f irra.i.-.

' \'t. II, ICth Report. Out. Bar. Mi.ics. p. 22.

^
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„ft,.,i „f . II si/.', soiiu't lines .piuviiti-'cally iirniii;;.Ml ( l-'if:. -V-t. >oiu.-

tiMirs im-ih,, ,v .listril.ntc.l jik.' tii.' -ram. in a -.TtmM ol' -riinitc. Tlu- laaui

n.Msliliinas ap|'.car t.. It >M.altite. arscnop.vntr an,l yyuW will, small .M.K.unl- ..1

what ajipcais to h.' M.r,„litr ur l,r..ill,a.i|.lif |"Tl.a|.- b-tl.. <>ii tivalui- a Iraii-

ninit with liy,lr.«lilorv- and till llu' ai>Hn.l.- aiv paitiv ,liss„he.l. a llnii iiotwrnk ,.!

native silver is re\ealcil.

A sanijile (.|- the inas> wa- analy/.i'd with lln' IoI|o«ih- iv-nll-;

^.
f'.i ' small

Ye,
" uinuintt ef Xi

Bi Cu As Kli (^riirtz Tiital

ivi- „,., i7.:;i „„.i
'•'-"* -iw ->.-, ni.

"""
.MO(i "^-''V -.:;r,i;o .47 .i:; i'"'-^

>vi,i — '- .-.w„7
"— *'

--. m • 7t.!M! ;;:;.n75S.il7 r..s I

fv -27 C.ii.Mniri, >tiii.tiiie, iri.icsi'iilin;; an iiitei j;nnvtli of several .lilVererit iii>.i'iiMles.

"
Tlie l.laek cential |.:nl i> ni..re er less s,|.iare in „utline, su|;yes;int; a eul I MiKiHHr

nl i-lllniUllllite.

Tin. JS. Miilil.lite ineliisieiis i.hirk). in lisilit ;;iemi.l tnass e1 _:ilen;i.

This material ,-er\e- very well as an e\ain|ile ..t ih.' eMivme nMeroMu|,ie e..ii.-

plevitv or mneh nt the Cobalt ore. There appears to l,e no .vnlenee. howver.

whieh wonhl lead to Ihe Mippositi.m that -lancnlot i- one of the r„nstituent

minerals.

.Mter exaininini; a eonsi.leral.le .|naiility of the iiiassiv.' material micro-.opi-

cally. another -ainpl.'. which was appareiitlv pnrer than, the (!' i h't, wa- -elertiM

riu\ analv/.ed. uilh results as Lelow:

Co Fo Ni As
Cu. I!i. Au „, ,

nn.l SI,
T'"»l

ire 1>!>.70I"'''- 17.22 „n„n 10.79 ' 1''"_n-'n7
"•''•'* St22 "'''' — 210.1 tr

The ratios here are mneh the same as in the tirst analysis, l.nl smaller amonnts

of eupper. hismnth an.l antimonv are present. There is no evi.lene,. that -laueodot

Is one (if the const it neiits.

Si,mmani--T\w material i< a complev inicroscopic intei-erowth of several

niinornls. which ar.' so intimately mivcl that they cantiot he <lollnitely assi>rnt>.1 to
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.,..„„,,vr,.,. «„h I,-- ,.>.„ n.nv„M,.. n,v .!, ,..v, nnaut nnn..n U
,1 .

.

,.,„„,,1 . S n,l n,lu.r< M,..l, n> ,n,c„l,t,.. Inlln,.,,,.. l.-n-hnu,..,.,. a,v ,n.l..aU., U>

,^1 ,..,. .p. ' . M :-, Natn,. silv.T :,n,l pmluUv ua.n,. l„-n>„tl. nu.l .l.al...-

;,;„,l„„„:i, . „„ ,.l ,! ,„>„.„.>. know,,,, a. u,. , I,, that a,-..,H,|.r„.. ;,n,l

]p\ i',tc an' |ii'i ''' ... , . ,.,,..,

I

11,.,,, .,,• '
' !, t^""- l'"i'" '" ^'"'^ -' "^""""- I'l'-'l'"^'""" "' ^'^'•"

,„„„.,-al> l>,m, U.t,n„ wl„.l, ^a,,nl U,„ .l„« Iv i„ ,„,„|hm. ,o,., ,!„ -„l,.l,a,-..„„l.-

,„„| >ulnl,i,l,.s |„v,|,m.ii,at,M,L; .1„,-,„l; H,'' laM >ta,-.- -I lli>' .l,1-it,.m.

M„lii,!ih t;,ilfiiii iiitn-'!r"i'li' O'l'"-"" """

lie >|il'c,llli'l, i'\..„. ,, .Nai„„,r,l «a> a Mnall ,„a>^ of ,alr„a ,„ »l„.l. .r,'la„, .„va-

u,.,T ,v,„a,-kal.l. I,..a„ 1 ll,.,,' .I„t,.,- ,ol,„„. a„.l l.,-,.l,trr l^-n-. a„,l al- l.c.au-..

„r , ,I,M„,-I,a,„-,. ur tl„. „o,,„al .iiliir .l-.tNa^r ul,„l, ,„ -„ l> p:nl- a-,,,,,..- a ,!,>-

,,,,,,.,1 n,„.'l,lv ,l„„„l,ol„.,l,-al l-oi'M,. Mir,-u~.o|,„- ,.va,„i„al,..„ ,.1 : l. I,.m1 -u,-.a,-..

,1.',... -s, '-how. that th,> h,M ,„at,.r,al ,> a„ „,tr,-,.,'n» th nt tun ,l,M„,.t „,„.r,aN.

„r ui„,h th. ,n,„„.i n,a-^ ,- .ah.,: I th.^ „,.l„.l..l n„„..,al. a- -hnw„ hv thr

;iir,.i,,pa,i.\i,,.u: i,i,al\-i-. i- i,,al,Miii'-

PI. Ri

I'd- Cl'Ilt.

Mol. Kali"

fialpiiu

PliS

u.:'.ri

.2C<-2 »

.2(52

1

Ac

'JC. 10.11

(IHTl .Oi'.-.T

s Sl>

.1.1

F(«

.(in:t7

MatiUlite

EXCORS

.(w:;:

.00:17

.00:17

I l.i'.X

.4.)S0

.2(>24

.1874

.oiisd .(io:i7

r.ilal

i,ii,.ii.')

Sporifi'- gravity at SIT -_ 7.201.

Th.. sonu.what „,.xa.l ,al,o- -how,, \,^ tl,.. a„ah-i- tna; !„ .I.,.- ^.,tl^ to th,'

,,i„i,.„l,i... of tl,.. .l,..MU.al s,,,arat,oM-. TU. ,-ol.. of th. „o„ a„,l a„t„„o„. lo,„.

i. ,h.„l,tl„l. It ,> .M.K'Ot. how,.,.,-, that th,. ,„at,.,-,al i- ,.-s,.„t,allv a„ ,„t,.v;rrowt

h

.,r f:aU.„a a,„l n.atihlit,. it, th,. app.-ox U,. p,-ol.oitio„ of: «ial..„a iVi.-.u, :.,„l Matil-

i:.m,,rnr.is. TW ~|,... i.n..„ .IrM. il,.',! wa. a M„all .Ma>~ of th,. .„at..r,al .^so-

,i„„„, „nlv with ...,I.M... aM,l t..n,.,.s of .aU-it,.. s., tl.at it «a- i>npo,>,l,h. t,. as,...fta,n

th,. Hiiti,mslii|. „r inatil.lit,. t,. tit,. ..oimiioii „,„„.rals ,,1 ( ol-alt.

Alit.rosi.iipic (•\aiiii,,at 1,111 ,i| ,.t,.ii,',1 sllll"a,.>^ >,io»- ; li.it th,. iiiti.r;;i.,'Wtli i-

[.fv iiitiiiiatc an,l uii, f,,nii r'tinfii,!,'!'. ,\i,v >,.,.|i,,i, tiik,.], at r,\ii,l,>iii. till-. lOut
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U,e n>a-<. -l.n»s ,1„. >a„u. ,.|«anK-1..n>...- >t ,>„„„.. 'rinT. w „„ arn>.g..m..M. of ,1,.

if tl... str.K-tu.-. m.n. .lu.. t„ .n.tas.m.ati.- .rpla.r.M.Ht ul .aU^na l.v matiM.t. It

„,, .,,,,„., ..K,na,.. ..! >-'al..na ,KTMst. in tl,. iut..r,n-owtl>. .M-a.^'l. u, a sh.'htly

cliMurt..,! ln,„>. a.„l th.. ^.ly Tart tl.at tli. .loava;!. is ai>l..r,..,i s„ tl>at ,t .> .>,,

1,,,,.,.,. ..xa.liv ruWu: aln„;r »„1, th. ,s.,la.,.,l. ,i,-.on.nu,ou< ,i.ara-t..r o ,h.. ,.....-

.l„;iM,i„s,.m.. s.Tins to ,l„. writ.T t., l,. ..i.!-,,.-.. as ,,mu1„s,u. a.- .an .,- r^n.-tu\

or tlie >iniuitan.Mais prc-ipitaliun d' tii.. niatiMitc an.l -alma.

,..„,,,„,, i„ ,11 „..,,„.n.,u...s „r n,at,M,t.. nvonl..! l,v Lana an,l llmt/.. Iron

wHk.lv M.,m™t.Ml r.-.on~ of lh.. worl.l. tin- nun..ral ha> luvn .ntMnafly asso.Matecl

,,i„, ;„|..na. All .!,.• analv>..> on nvonl show a l.a.l -ontrnt. varvmjr iron. ' ..^ to

8.m \nn- ...,!.. an,l iu .v.rv ,as.. tl,.. l.-a.l l,a< 1 „ ,-..|H„.t..,l Uy th.. analyst a,

„„,,na. Tla.r.. a,-.. >„a„v ..xan,,,!. s ol' su.b ,,.ir. of .n.n.'.als w u.l, v.-ry ott.n,

n,.,.„r a. i,„..r^row,!,-. ..^.„ wl„.„ in .ivstals. a> in il,.' .as., of smalt,to an.l ..hloan-

,l,it.. S,„l, int..rfr,-owll,s .an hnr.lly 1,.. ...Nplain.'.l in any ..tli..r «av tl,nn l.v sup-

posing: that th.. two ...n>tit„.M,t >nii,..rals w.mv h..in,L' lorn,...l ..mI,n„.H,sly .Innn.ir

till. p..ri.).l of .rvstalli/ation.

•n,.> fa.t that matil.lit.. f,-o,n sn.-h w..l..|y -,.pa,.al..,l lo,alit,..s as 1 ..r„. (
..hn'a.l".

.|„l„„ an.l Ontan.. i^ alw.,y- v,.,.y ,nti.nat..lv a>so,.ia„..l with ^al.'na ,> va,h,.r

...-niai-kahh.. ami wonhl s.'..,,, t.i hav.. soiiii> -lu.cial >i,-„iru'an.....

Proustite from Cobalt. Ont.. O'Brien Mine (?)

('rv>taU of p,-on-til... .->,i>,.o-...llv fn^rn th.. O-R.-i.M, „.i„,.. hav,. Won .loscriho.l

i„ ,l,.tail I,v A. l'. I'ai'sons ..f 1= rniv,.r>ity of Toronto, an.l w..r.> nnnlyz,..! I.y tho

writ,.,-. Thr following .•Mrart> ti-.m, th.' ai-tirl..=' ,-..f..n-..,l to may he .piot.vl

:

T!u. ..vstnls .„, .1,0 ,„„s. ,.„• ,.,o loss tl,.„ two ,„illi,„otv,.s

"V""-'!\ "l.^illiMnT

^^ x;-;;;:.^! t i:;;'i::ui.,.';..ra^;:iT;;;:,.'^;;;i.:^;;;t .;;:..'-
•

^ >^
-^

.,,,1 h ,";;.,.,,".." .Cs.; 'v..n. ,lis,.a,-,l..,l, l.„. .!,.. sn.all „.„..„,„ of aatin.nny fo„n,l >„ .1,.- analvs,,

w!,„l,l i,„li..ato ,l>at a liHl.' |nra,,:.v,it,. is .,.i„«l...l wi,l, <!,.. ,,ro„st,to.

Tho aaalvsis violdo.l tho fdlhnviiiK rosults:

Ac Ac SI) Fo

rorooiit. 04.12 15.00 lO.SS i .OS .25

Co (with

trnoo
("'IJi, Insol. ia HNOa ''""»«•

of XO

.12 .38 100.13

Tl,o porooatBROS for silver, nrsoaio. sulphar nn.l irn„ aro tho avorn^os of
'J^o

<lotorn,i,>a^

tin'' rr.hniT nirKi'I (hMflBiiTiHnfi.. w.is nui.ui.i -i
.

j^

analysos.
^

.

irf,-^,stito from CoLalt, Ont., by A. ETParsonc. in MinorBlosieal MaRa""'', Vol. XVIT-

No. 82—April. 1016.
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smnll . v'i'its of uisrnU- as follows

:

Elpmcnt Ag

Per cpnt. 6t.l2

Mol. Ratio .5iu:!

Pyritc j

....

Smalt ite

Proustite .W2-2

Pyiai't;yrito
.0021

Arsciiii' excess

As

].-..rio

s

10.2S

.2120

.0(110

.I'.iTl

.0100

.flon

.0090
'

.5022

.0021

Di'lic-ieiK'v of

Sb

.08

.0007

Fe

.25

.OOt.'l

,0045

Co

.12

.0020

.0020

.O0ft?._

S = .0020

O.merti,,^ lli.se lalins nO.. pe,vent:,;;e> th.

"^
l.„u,s.i,e : l-vn„.v,.v S,„.l,i.e I'vn'o

Per Of
''''•'

exress
111...I. T..l;,l

IIMI.IO

'

l,,.ss S :i.l.le.l .00

100. i:;

f,„n> thuM. talmlatni in the poi"'.- l.v Mr. I arson..

Polybasiie Crystals, O'Brien Mine

""°'w,„ .«.......».-'-- ':'
,":;:;:;;;;::;;;,::::;;;;.:",;:;;;:::::

;:,;:::;:r;:;:,::::!;r;:^:xr:r:n.:.:';. :• -
seen on some of the faec:-.

evtriutiii" .rvstiils for

""
I'",;:":;:;;;

i;;:,;!:r:;;.";w;i::;"i.: "*«« ,. ^•••^'
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oi.taiiHMl. TlHM' «.Tr <s,muuv<] mi tl.r ,i.'onu..nct.T aiul all slu.wct tl„. ,amo rlmrar-

„.n.|i.- hal..I Iml milv ..n-. wlii.-li vmis al.out uiic niillinu.tiv in .lumictrr, -axe

iairlv '.Mul ,vllr,tiui,v' n.is .„,.• was nM..-niv,l as a..un,t.!.v as p.-ssil.]... I l.c L.-t

,,,„|i„:. ,,„ M.. >.l.. ra,-..~ ,av.. valu..s ..f :.!. Mi', .io" nV an.l :,!. U. f..r .1... out..

an.'U.s !»!«..,.„ tlM>.. l«.-..s. wlu.l, ajtm. .N-ly w,th .1,.. vah,...- f.Mxn, l.v
1
.nl,.,!

((;o(i->) aiHl ';,.l,is.liiMiilt (t;!!"!"!) f..r tho i-risni m ; »-. Tl... Ims... as lu^arh

a> ....ul as.vrtai.u..l. was at !m; to tlu' si.l,. tar,.s. Th,. vi.inal la.os. uuluat.Ml

,n th.. .In.win;: ( Ki- V.h. ^av,. a ,„nti.u.,M,> Im/y Irnnd ..f li;:ht ,n wlu.l, no .l.tinite

,„„„ts .omM 1 I>s,.,v..,l. Iron. alM.nt Ui to aUout U Inm. th. I.aso. Tins .rystal

j„„, |,,.,„ ,„a.l...,l l,v on., si.l... an.l tin' l.^ww hall' ..f tl,.. ,>vstal si,..w...l ..xm-tlv

,1,.. satn.. ar,anj:..n>,.nt olM.mai la.-..s a. tl,.. n,.|...r. l.nt ;.,.,a,>s.. .,f tl,.. Irag.l.. natntv

„r ,!,.. crvstal. ,tt..,ni.t was n.a.l.. t.. n...as„n. tl„. vi.inal la.i.s .,n tin" l.nv.T hall.

•n,.. si.l,. la,..s whi. I, .-..rn.spon.l t.. th.. prisn, n, ( 11") ar.. slij-htly .-on.av... .aus.nfi

,ii-,.„-,, th.. M.n,:,ls. a.,.1 a tfa.tur,. pai-all.'! to th,. Ims.. d,v..l..s th.. .Tystal

Fig. 2!'. P.ilvlmsitP, O'BriPii niiac.

svnnnetrioallv ... . two o.,ual pa.t. thus .li>playinjr p.Tfo.t l.asal .loavag.. Tim

riacture was'doul.tless .U'veloped hy cv.tti«>! the at-ontito troni ar.m.,.1 th. .rystal.

(.„.si,U.ro(l al..n>r with the r,>-....tra..t .hara.tor .,f the |.nsni fa.^es. ,t s„-osts a

twii.nin^r i)arall.'i to the hasp.

Polvlmsite has l,..en eonsi.lere.l hv .iilTerent antho.s t., he either rli.,mh.e or

,„on«.lini.- witli twiiMiing plane ni. an.l ,.rohal,ly als., with a twinn.njz l.ke the

nii,.as parallel to th.. hase. IV.iliel.l. wl... is rcspoi.sihle I'.ir nuuli ol the later work

.,1, poivhasite. ..onsi.ieis it ,n. .lit.ie. .... Imth ,rystall..?r«phic an.l .-i.tieal groumls.

U.inf the high power of the mirroscope. small, very thin particles of these

ervstals appear t.ansln.ent an.l of a hri^ht eherry re.l ...lour. This ..hB.aeter <l.s-

tin.nii.sl.es p..lvl.asite tr.,.,. the ..,rr..sp.,i„linii arse..i.. .oin|,ou.Kl-pearce.te. which

i< Tai.l to he
• opa.p„. even in .1,.. thinnest splinters.'- The ..rystals are very hnttle

and rather s^oft. H = 2..5 to H. Colour and streak hla.k. histre metallic, cleavajie

"'^n order to further confirm the identification ..f these crystals as poivhasite,

the broken frapmer-ts obtained in tryinp to remove the crystals from the argentite

were .ombined with those crystals which had prove,! useless for measurement and

about £0 milligrams of powder was thus ..ollecte,! f..r analysis. Weighings were

made onlv to the nsual four places of .le.imals on a g.i..d balance and the analyst,

was necessarilv at the same time l>oth ..aalitative and cpiantitative. so that no great

actaracy was' attai.ied. The results, however, confirm the decision, reached by

means of crvstallographi.' methods, that the mineral is polyhasite^

•Hint7.p—Handbuph Ser Mineralogie.



AiihIvkix lit' pnlvlinsitc nvHtHln:

Xi: Cu I SI' 8 '''""'

*•
I

IV, ,•,.,„. 74.1,75 :: «+ 12+ -.'5

I

Thniii'lifiil --,.- !i:U U.!'!* 1"IM»0

At;.Hl,S.
,

'
'

lti-vi..wiiii.' all th,' i-vi.U'iirc it i- Inmul that tlivsr ,n>tal> ngivf In luriii. \>\\y>\-

,„1 |,n,|„.|ti.-." anil i liinii.al , i,ni|,c,siti(,;i willi tlw iiillicnil
)
,lvl,a-.itc (Afl.t'il),,

SliS,.. wli'cli IS llni- ilftiiiitclv I'staiilislicd as i ('«>l,alt iiiiiitTrtl.

"it was tli.,iij:lit that the ar-fiitit.' to whiili the polyhasit.. .rystals w.tc atta.licil

,ni-ht sh..w ai. a?linixti.r.| «ith massix,. ,...l.vhasitc. .isiaKiallv as inaiii spots ^hn«v,l

an"umisual hnll.ant. su|-.Ttiiial tarnish likr lioriiit.'. Am analysis
(
pa^n- 11 ). how-

ever, yiolded 11., nwiT than traii's .,f antiiuonv and I'oppor as in.piiritiiis. so that

thciv"is no ..vi,|..n,f to show that massive j.olyhasit.' is |,nis..nt in quantity.

Pink Carbonat.;

An o\idiz...l aisfni.le spoiiiiu'ii from the 0"i?rien mine showed vcdvety ..,atin;:s.

iili.i to two milliinetres thick. r,,nsistin>; of very delieate nee.lle-like erystal ;j;rowtlis.

Oil some parts of the speeimen this eoatiiif.' was pure white, on others, a lieaiitiful

pea.h l,l.,ssoni pink It wa- tli(,ii-lit tiiat tlu' pink material nii^rlit Ur roselite ami it

was aei-onlinirly analyzed.

Pj, 2. ."53 per <<•«.. = 4.S:! per cciit. T" Co,

(^„ n.Mi • = 1. .'!.) '• ( ('•>,

Ca 6
.".."..'. ..'.. 51.13

'•

=»VrM " vf-r""
M,. m •• = i:;i '• MtiCo,

Ti,tHl !'it.!12

The material is evidently merely ealeium earhonatP with small aiiii,nnts of

iron and e.,halt whi.h jiive the colour. From optical test- and liahit of jrrowth it

appears to lie arrafronite rather than ealeiti'.

Symplesite, Penn-Canadian Mine

This material was examined hecaiise it was ihoufiht it might contain eohalt

oxides siuh as lieterojrenite or heuhachite which have been supposed to he present

in some of the oxidized Cohalt ores.

The speciineii represents weathered, oxidized ore such as wa.s ohtained at the

surface in opening np the Cobalt veins. It eonsists ,

<• earthy masses of hhiish

Mack oxidized material, held together hy sjiongy native silver or dyscrasite. In

some s))ots a dirty pit '; colour indicates the presence of impure erytlirite.

Under the microscope, the e^'-*'iy material is seen to lonsist for the mo;-
,

rt

of grains which, when thin, are traiislneeiit to transparent, yellowish in eolou- and

doubly refracting. Along with these are other opaque grains which are chiefly

native silver or dyscrasite, and argentite.

Cheniinil Prnpertips—The earthy part is readily soluble in five per cent, hydro-

chloric acid, and no unoxidized arsenides were detected in the residue. The

JTisolvble part consists eniefly of native silver or dyscrasite. and argentite, with

small grains of quartz. The argentite is not attacked by hydrochloric acid of this

concer, ration, and no sulphur is found in the filtrate, showing that all the sulphur



and two portions were separated for analysis.
_^ ^^^^^

,,,.,;;:::;:: ^•;r,.;;;::,.r:':.:r:;,r:;';;:™..;:'...a «-.-.• ;;-

H--;:-;: '

«:; :r:;;;;::i:!:;;:;::::;.;' t;::;;r;r .^'i:^^:-;

;;:";::.":::;:>- ;
"I;: ......- < > !; 'T' t

"":'
s;;::,";'"-!!;!:'--™" .". • --• "'" • "' T'

:,:':„:::..,;,";:::::. :t:r:. ....^ •'

"

>™« •• ^"

n,| (,f MMiill liiirticlrs.iC ar;.'riititc.

Tins, two suniilr> uv- Miuilv/nl w,tl. t!u. UM.,^uu•I results:

Aiiiil.vsis (if till' iii'^ iiMtc |.;iit ;

At:

S
Sli

Hs:
VM
CoO
NiO
CiiO

As,0, ....

Sli.O-,

•It.O ....

PiiO

MjiO ....

+CO
tco,
AI.O;, . . .

,

Quartz .

.

.z ^ f. £ =
f- n

c
r X ? x r S ^

t

1^ t u
£ ^ < < y,-<

- "

2S.U .2(io.'i .lOtili .isno

1.71 .o.5:m1 .o.'i:'..".

.7!) .OOtlCi
.llOlUi

.lU .(io:',2
.00:12

7.71 .1074

<).:u .0S42

1.74 .02^!:'.

-.4.'' .0.".04

24.00 .1070

1..—I .004S

i:!.C4 .7577 ....

2.r.s .041)0 ....

.72 .or.ss

(2'.S1) .Ofi.-iS

. 1 •>

.sn

4.4.5
....

finn.ns)

ns.on

.1074

.O.'ia'^

.2S(i4

.0S42

.0281

.224i5

</•. »x

.02:'.:'.

.0078

.bf)22

—
. IT'i »„, HO nt lOCC not (Ictprmlned.

• Direct detcriniiiiition of total wntor. H=0 at l«'o ^

t Equivalent to CaO and MrO found.

t Actually found. One determination.

.o:;o4

.o:'.oi

.2i)12

.n4fio

.ofins
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.\iiiil\»i» 111' filvi 1 |iurt

:

!

Per cent. l)0.3-J i 3.0»

»U AruiMltitr IliMil, •I'ntlll

',<!'.!'

1

The ar-fiiiilf .-tirii|p|c cciilil not lie tlricd at 100 ('. n> it loses vnitiT, iit tirst

rapiillv, tli-i .-lowlv. l.iit (•..iilimioiisly al tliat tniiiMTatinc. <>H" ;i-aii. Iirati'd L.r

a hair (lav at 10(1 ('. lo-l l.fs; [i.t irrit.: oiir ^iiam liwitfil aiiotlicr liali tiav. :4^ \>vr

.vrit.; one -rain iM'alc.l aiioihcr liall' 'lav. .11 |U'r ii'iit. Al't.T allowin.:: tlii> dri.'.l

-aiii|ilc 'o -taiiil III till' n|,cii h'l ilinr ilavs it had n',i.'ai I il« nn;.'iiial «ci;;ht. In

oRJi'i- to sc-iiiv 111111(11111 siiiiiiliii^r. the iiiatci-ial. without |iic\ioii> licaliiij;. wa- all

«cij.'lic(| out al one nine into ^'laiii ((iiaiititirs and kcjil in ilaniiicil Hatih->.'la-s('>

till rciiuiird.

j'nc diildiratc analysis of llii' ai>«-iiatc pait pi\c clo-i'ly coni-onlant ivMilt>, 'dii

tlii'ir i« Minic tinicrtaiiitx a> to the wav in which son I' the aitiial analvtual

lonlts should he iccaliiilalcd. and ciTtain assiini|iti(>ns |ia\c l»'cn made which m.iv

not lie altojretlicr jiistiliahlc For c\ain|>lc. the total antimony loiliid liii> heeii divided

iiitii two |)oftion> a> Sh. and Sli.O,. 'I'hc ainoiinl of antimony round in the mImt

pai't ha> heeii tahiilated a- >iuh in the ar>enale \nu\. a-nniin- it |(. lie in the lorm

(if dvx-ra.-itc. lint il i- not ini|ir(ihalile that thi> silver which was mixed with the

arsenates was richer in iinlimoiiv than the coarser, more dintili' sani|ile analyzed

as part 'i. and, tliererore. a lari:cr pro|iortioii ol' ihe total antimony -lioiild really

he deducted to make dys.rasite. An attempt was made to analyze the -i!\er nii\ed

witli tiic arsenates hy exliactinf.' the arsenates with dilute hydrochloric acid, hut

the silver was in siicli a linely div ideil c litiou that even the dilute acid ihaii^'ed it

almost completelv to tlie chloride while mercury and antimony iia--ed into dilution.

A titration with perinaii.uaiiate of a sulphuric acid xiliition ol' tin arsenates made in

an atnios|ihere ol' carlioii dioxide i;ave almost exactly the -ame results I'or iron as

the jiravinietric deterniiiiatioii. Carlioii dioxide is helieved to lie present in much

smaller amount than would he rei|uired to conihine with the <'a() and M^'<> I'ound.

The siiijile carhon dioxide determination on ahout •.' ^Trains ol' materia! could not

be exjioctod to ;rive re>ult> ol' i;reat accuracy, hut the ipiantity round conlinns (he

suspicion that the lime and niai;iie-ia are not presenl entirely as carhonates. When

tlic material is treated in a -mall tcst-tnhe with strone hydrochloric acid, a -liiilit

cvnliitiou of (,'as can he detected with a hand lens, lint would nol he notii-ed hy the

naked eve. Tn fact, the presence of cariionates was not susjiected until analy-i-

revealed calcium and niii^iiiesium in the mixture. Calcium and inaLniesium are

often found in coiisiderahle (piantity in the arsenates of tlii^ serie- and no douht

in this case. also, are ehjetly in the form of arsenates.

Miiierii'i Coii^lihifiils.—From the foreiroiiifr clieiidcal data the mineral compo-

sition of the mixture has Ihcii calcula'cd as indicated in the tahle. .\l| the -ullihur

is condiined with silver to form arfrentite. Mercury ami the amount of antimony

found iii tile silver part i'i) are «--(•< iated vvitli the ri'st of the silver as dycrasite

and Bitialijnin. It mav he noted that the amount of merciirv relative to silver is
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.,|,|,rov,i,N.t-l> \Ur >i I Ill .nuil>-.-. I.iit 1- ;i Imic' lii!:lH'"- '-i tl.r mmv l.nttlo

«ihri' cil' till- iii-x'iiiilr I'lirl.

Ill iiiM'imti' |iiirl Au: Hj.' - K'-*'' :
•>'

III -lU.i- |i.ut A-: llv ^- !">-"'l: ^'-'"^

Sii,.-,. th.' ir.iii I- in thr I.Tnm> ,-..ii.liti,.M it hH> 1 n .iilciiliit.-l a> -unplrMlr, tli.'

i,,,„ a.-.'ii.f ,ni,v-|M,iHlii,;; I.. ..rvll.nl- ..,,1 HiiiialMT-nr. Svn.|.l.Ml,. hn. nut l..rn

moi.MH/r.1 hillHTtu iM Cnhiill o,v-. tiiuii-h It i,u;:lit xi"vtnl I., ocur. (
nlmlt.-.i^

„l„l lll.k.'loll. HN„I,.- MIT r„|.ul;Ur,l t,. rntlinl.' illl.l i al"T.L.'ltr iv>l..'-t IV .'Iv.

Sn lar thnv r,iM l.r lilll.' .Uul.t that tlir .al.iilati •r|,iv..'Mt- tli.' true niiii.-ral

,„iu|.,-itiuii. 'I'hMV aiv. Iiu«,.x..r. rminv nr^Hiato ul' ,n|,|„.r, wlulf nilrii

,„a,'ii..siiiin aisnial,- inv kimwii. an.l tln'>c .lrM„.|il- imiiv aln. r..|ilan. .•oKall ur

inckcl ill .tmIimi,. an. I ; al.n-itr. a.runlin- to aiialv-,.> r,v,>i I In Dana. It a

,,,„„l„„„„l i; As.O.. ,> II »• (l!=- fa. M'-'. Cn Al ) analu;.M,n- m ,.nHinf I"' .-al-

,,,|„„„| |-„, ,|„,'lni,r. n,a-ii.'>ia an,! ropiK'!' um,I,. In.nwl tli.n Hnall an.oiu.t. n,

arM.iii, aihl antnn„i,v |,rntnxi,l,.s irinain iinrninl.i I ai.l a littir nmro wator tlian

ua> |-,.uii.| in thr ai.aU-,- i^ iv.|nnv,l. Crrlain uf lli,. ,,.| v. .ahinni. an.l inaL'nc-

.inni ar.-.>nal,-. hnu.uT. ,ni,taiii 1.-- wafr and iiimv ai-niir tlian llir a-nnuMJ

rni,i| I an.l - r ila->' niav !. pn-,.,it. Thr cv.v^- „r ai>cnir »nuM al>n !»

..viilaincl il a -inall nut nf nativ.. arsenic Hviv |iivs,-nt. 1
1' -". it niii>l Ik- hi a

\,TV linclv illM.lnl minliti I
wcinlil lie iliHiclllt to .IctiM-t.

Til,. |M.i,riilaLT« n|- ,!., .liir.Trnt luiiaTaU «n far a- llirv niav Idinitclv ,-al-

riilatril ail' i;i\cii liclnw :

Aix'iiatrf* nf

\,,...»» it,,
^'''t'^'' '^'';'';' Hvninl.'sil,' i;ivt),iil,AaTial.,.|(;il,- ra,<'a..MK. (iainl/ Total

l-^'t-"""" ..villi SI, »ii,l 11k • ,'t,'.

r|.Mt.
i:;.:;! i-.m 21.011

I

L'O.iill ;,i,„ut is.oo i.ti l("i.ii::
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Barthy Scoro<JUe anJ Hrythrlte. TemUkaminic and Hudson Bay Mine

The crNllil'iIi' >t Inluill iMiiii> ii>iiiill\ 11- .urlliv im rii-talM^ii- mi ii\i.|i/.im1

-iiialtiir. cr\>liilli/.-.l iiuitcnal Ui''\\\<r riitluT iiiKoniiiioii. A -aiii|>li' •<( tli.> rartli.v

i.ial.rial nl' m'IIcpwi>Ii pink rnloiir I'miii llif 'I'diii-kaiiiiiiL' ami llii.l Ilii_\

wu» »-xainiiiiil I'cir Uw ar«iiiii- tiinxiilr anil iii.nli'iitallv wa- l'..iiiiil In loiitaiii a

rflatiM'ly lar>;f atiiMinit nl' inn.- ii 'Hii- i.|i|h'.iiv,| i Iicnlr tlir |ir.-i'iir.' ..|

-Id roil ill'. .11 Ihi' -aiii|ilr w:i> aiia!v/nl "itii fi'>iill- a- ln-lnw :

i/.

I'lM I IMlt. T'l •'! 4:1 ;i "II :tS 4-'> H.Si '
'':''•', fair L'.'MI Inn-.' Iiiu.' <<•>. tiX

Atoiiii ' Kiitii'

Siiiiiiilitc

K.O AsO 11.0

.0547 .2S.VI ,0.")2!l Afu'.i l.;!4« ....

I, i

.iir)47 .... .(t.^47 .2I8S

'•i.vtliiil'
2!<.'i't (I<l.'i:t .7li:i4

CiiAsX), ^ll.<>

AlillillilMuitC

Ni AsO, • MI.O

Km-

.(•.iS) .U17(> .14tlK ....

L -.

(MHO .224 ....

Oil i;viill\ nilii'iii.LL till' iiiali'iial tn a |"i«ili':'. iIm' M'IIuui.Ii lint iniaiiii' iinnv

pi'iuiiini'iit anil ulun -•nn' "f tin' li"';;'''' ln'iM'^ "''i'' I'l'""''!' "I"'!'-
,^'1'"" N'"'"

"'''''

vi>ilili' wliiili «i'P' I'liinil I" i"' ili"'''.^ I''i'i'''- iii>''ii'i''' 'I'l"' ii'I'l"''' ii|'l"'i'f- '" '"

a->iH'iati'ii Willi I' Miinilili'. "iil.\ m Ifii''' "' wali'i'-nliiMi' ai'-cnn- lrin\iili' was

,,!,tai I al'tci- ti'iilin,L; tlir inali'iial with watrr lnr lliivc wek- at riiimi ti'iiiiiiratiir.'.

|'lic ti'tal watiT iilitaiiii'il .u tin- aHiil\-i- |Holialil\ iiirlmli'. iimri' nr li-- iin'ivl\

livfifosciipir wati'i'. anil I'lTliajis. iiuiv aUo i'i'|iri'si'iit a -li'.;lit In-- "I' ar-i'iiii- a.-nl.

Till' arx'iiir ili'tcniiinatii.n- wi'it madf mi M'|iarati' |iiirtii.ii-. (.liialitatiM' trst- -Imw

thai Ihf iron i- all i'l thr I'lTrir I'lHiilitinn. 'I'Ih' analytual rr-iilts ilni- imliial.'

Ihat an inipiirtant aaniunt of -.'iinnliti' i- |'M'-i'iit in tin- i'MIIIiv a'-mali' inati'rial.

On Isomorphism as Displayed by Certain Minerals from Cobalt

.Vnalvscs ul' i-m'Ii tin- iim-t larcl'iillv si'li'ili'il saiiipli- nl' a|i|ian'iitly |iiin', -iin|i|.'

iiiiiuTuI- frmn dilialt -luh as. -a.v. nii'i-nlitr nr sniaitilc. liaM'. in iIm' writi'i-'- I'vjii'i'i-

fiu'i'. iiiwirialilv rcvcaK-it the iircsciicc of sn-calliMl i-(iniiii]ilii>us rciilarint.' rli'iiu'iits.

I'.;;-.. Vi' Co. Sli anil S in iiii rolitc. Xi. Fc ami S in smiiltitc. .'^iiili an i'\|ii'rii'iirf

is. iiion'oMT. III.! at all inmsiial. as witni'ss flu' MimuM-ous similar analyses in any

hanilliiiok mi miiii'niliijfy. It has lii-cn usual with must niiiu'iali>;.'ists to ri'j;aril siuli

fiiorpi^n rli'incnts as n'plarni;: 1 u a miilci iilai' way a lorri'spomlinfr animint ol' tin-

elements esuential tn the jmre mineral. The writer, in examiiiiiifr polislieil surfans

of sueli minerals after etcliinij; with ariil. lias always fonnd iiulusioiis nf one or
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,, ,litr,.|VMt irnnruiU |,iv>.hI hIm.Ii liMKht <n,\\\ iu;,mul I'd- tlir l-nM-ii rlrtiK'nl-

,.„„i.l l.v iUNilvM.. A- lui- I M -.••ri II' IIm' ia> ' r.,l„iltil.- .111. 1
-Miallil.'. rsru >!..

i,„,-l |.rri.rt ,i\-liil- imu M.nl.ini .-..i.-MliTalilr 11 mil- "I Irnvmii 1 rial- .rli.T

a- ll.rhlM..!,. or IMl.TJifnvUll.. S,l,l, lll.lu-nll- alV V.T> llkrl.v I a MlllHTal nr

nuii.Tal- similar in .n.tal -uniw\ry ami iiiialnu.,,.- in riimnral ,„iu|".>.ii to iIk'

,„. lii.liii- Mini. Till. ..-., Ill" iii.liiMdii- ..r iih.nlitr III Kivit liaupt ilr (
Ki;;. >i. "i'

thr ,Hialnt.-.lil..aMtlnlr iiilii-n.tttli ( Kif:. i: 1. Tin- i- nut alway- tlir <n.v. Ih.«.

rU'W .•\ain|.l.- n|- th,. lalt.T \\\<v mI iiil.-f-row ill aiv 1
..nn-h.-.l l.v iiirlu-iun- nl

, lilt,. (r.iUi, , .-Iilr (lipxa- I). I'l;:. 1-. an.l ra l-Un-ilr
(
rlimiilm- 1

i
(..Iilc. l-'iti. .'•;. 'I'll.' lonii.T l>| I' a-iMiatinii- a|.|M'ai- In 1"' iiiixliin- ..r

i, I, ,.,;,,,,« tli< c,r IV ny I,- ivlai,-.l. ..!• ;,-(Miioi-|ili.,ii- iii.liMiliial iiiin.Tal-. lallin

than liurni);:i'iic-iiii> mulcciilar iiiivtiin-

M,,-| Ml' ,air kiM>»lr.lj;v ..I isuni(.r|ilii-iii 1--I- "ii iIh' 'lata til .licninal lal.mahnv

,.s|.rninrnl-. Nnii-r ivlri'- la i-a y\ \hi-a> ' Ha'
.
a|iarit\ n\ tHonvlal-

h/r.l Mil-^laiT.'s lur iiiiiliM;; I" l"fln a iaaim-,.! 11- uu\<;\ ri>>lal.'" I!>lp'i-'

,|M-«k> 111' ••the |.rn|i.'|-|> ..I' rorinili^ s.'lnl iii.ilf.iilar iiiixl iiiv-." I'lir .la iin-l laki

-

-|H., nil |n-.vaiili"ii- in ..nirr In nlilain li(mi..-ci lis iiiixrn <|->-tal-. I.'ctjrrs nvuiii-

nirial- in niakiii- nii\ .! .n-lal-. llial • in hpI.t Io l-laiii a |.p..|ii.t a- liuimt-niron-

a. pussililr. II I I..-1 !< n«'' ^1 li'i-;;'' M'lii" !> "' >"l'i'i"ii i""' >" -""'' ""'> "" ">

-tal- wliii li s<'|' r rii>l.

In naliir. . 1 . ..t-\.'r. tla'-c iiaal . .anlitinii.- arc |iriil.alily -rMnin n-a. »-'\. ami In

,li,. ra-r ..I' t!ir ar«.-iii.|,.> iiml -nlliliar-ninlcs of C.lialt. at Ina-I. Ilir n-nll i> nl'fm'r a

vcrv inlinuil.' iiiiMiirc ur iiil.'r-rc,«ll, ..f tlic l«o is..imir|,lmii- -nl.-tam,- lliaii a Iriic

h,,i'n,.;.'fm'mis niol.viilar mlMiir. . .•vfii wIum ^"..m| ,-,>>taU aiv lorinr,!. 'i'lir .t.liin,.'

mi'llanl- .lo.rilMMl in llir ininMlmtmn cmil'li' n> L- .lir-tm-nisli v,.i> .jmliiilflv 111.'

.liir.'ivnt i-..nii"'ii. iii> "! -n. h a iiiiMiiiv. Tl:.' ..i.arali.m .'.vii.'rim.nls |„.rlorni.'.l ..n

...•rtaiii nf tli.'s.' miUiir.-. c.^'.. iiir.-.iJit.-l.ivitliaiiptiU'. -maltit.-.lil, tliil.'. -.'.m m

.lm« that til.' imlUiilnal ..im|Mni.'iit> nia.v Ih' |.r.'.i|ntatL'.l >i.l.' '>} -nl.' a- miniilr

]iartitl.'s in .'xtiviiicly iiitimat.' iiii.r.is,-.iiii.' inixtiir.- .ir int. 1 -rowtiis ami -till '.•Iain

tli.'ir .h.'nii.-al i.l.'ntitv ami |.i ritv. •|'li.'r,' is tlii- .lilli.nll v. la.vv.'v.'r. wiili smli

.t.-liiii',' -.'iiarati..iis. tliaf .aily t.i.' i-.'>i.lii.' iiiav !..' ."vii.'.t.'.l to !.. |iiiiv ami Imiim-

i;.'m'.ais. ami if -m-li a |>iir.' r.'si.ln.' is ..litaiiicl. it .1.).'- imt |M-..vf thai -oiii.' ..I' tli.'

imitcrial \\\,' li iIis-..Im-,I was m.t a li ..;;'.'n.'iin> im.l.'.'iilar inixtnr.'. Il -.'.'ins .•.•rtain.

ImwfMT. that ill must .il' th.' iiiixtui-.'s .•xaiiiincl hy tlii' aiitlmr. the anmiiiit ,il'

iiiatorial whi.li may ropn'sftit triii' is.iinDrph.ms m.il.'.iilar iiiixtiir.'s must !.. small

(•..miiar.'.l t.. tlu' aiiimiiit wlii'-h .'xists as |Mir.' cliciiiical imiivi.hials.

Whctli.T special c.iii.liti.nis ..f prc.-ii)itati.in wcr.' rcsp.msil.l.' I'.n- tlii- .harai-tcr

,,r th.' ('..halt iniii.Tals ..r wlictlicr it is a fr.'ncral . haractcristi.' nl' the ars.'iii.l.-

ami siilpliarseiiiile ^'r..iip> ..f iiiiiierals. is a pr.ihlein t'..r th.' t'litiire. Haiimliam-r""

ami Vollhiir.!"' were the first t.> sh.iw that .rvstals .if smaltit.' ..r clil.ianthit.' (tnmi

Kiirnpean l.anlities) were milly iiiterfrr.iwths. the .litrer.'iit part- .if whi.li vario.l in

composition. The writer suspects that sii.h iiiterfrniHths ar.' j.'.'m'ral aiu.aif; tli.>

minerals of these frrmips ami llial true in..l.-. iilar i.-.aii..rpliou- rcphiccnicnts o'

niixd crystals are correspondinply rare.

" W. Nemst—Theoretical Chpmiiitry.

" Idem, page 109.

"Loe. Cit.
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1 1 iij>]ii-iii- In till' H iili'i tliMl -111 h -I I 111 111 rv- a- llir -iiuillili'-rliluaiillnlr ami iln'

lllcrulllc lllCllliall|P|lli' IIIIii;;|iiSM||- all"lil -iilllr I'Mill'lli r n( tlir ili'^llri' of l-nllli.r-

{iliiMii rvliii.iiiil i,\ III,, iiiiiii.ral, .uiiiviiinl. j;raiiliiiy. 111' iiiiirv. ilia! IIii'm' -Inn liiii'-

liiiM' ii'-iillnl Iroiii |iiailiiall\ ^iiiiiiliiuii'iMi- pn !|iitaliiiii nl llir niii-litiiciil. Iimih

ihc -iiiiir iMiillii'i' -iiliiliiin. 'rill- liiiii I iiii|ilii-iii. Ill iiiiii-«r, nii|ilii'- iiiiiic i.r li^—

ii'llljilrtr hIi|||||» ,:\ u\-l;il -Wlllllrll V. Ill |hl- -i^ll-i-, llir.,. IHllinaU all' i«i.iii..r-

plinll*. The |ilii|Hll\ 111' liililiial inr|-;j|ii« ill |. |mi.-i I
li\ -iili-l, , ulllill liaM'

Mill Ilir -!i;;lili-l I'lii'iiilral «r ri\-lalli.:;iii|iliir -iiiiitanu iiiiil lia- an .iriliii;;l\ I !i

rcjrilnl \,\ Itfly.'l-- »- rollilll-IM. iMilniii' 111 i..iMiii||i|,|.||l. .\rrl|lt lllv' riilll|'li't.'

iiiiMiliilin 1,1 llir |iru|i.rn ,,( riii-iiiiii- liniiii.-viiniii. miMil .i\,laU III all |iru|ii.rlii.ii-

'" ''"' '""* iliii.nr ri iliiii.ii 111' |.iii,. i.iiiiiiir|ilii-iii. a- aiKiii iiliil liv Krl'^n-. \\v

"I''' l'''l '" '111' riiiii|ii>ii.ii tliai il,,. iiiiiirraU hiiIi wlmli «i. havr hri'ii ili'almu'. -m !i

a< liiiti'liti'-l.ii'itliaii|ititi'. -Miiillili'-rliluaiilliili'. iHiilialih iln mil Inim iiiuln uhir

liii\tiin'« ill .'MTV |.n.|.iirliiiii ami. tln'ii'lniv. ilo imt .'xliilal llir lii-ln-t ,|, :;iv.' ul'

i-niiiiiriilii-iii. Ill .|.itc ,,r ilii'ir siiiiilar i r>-tal i'lriii ami aiiali._'.iii. rlitiiiiiiil imii-

I'"-" 'I'll'- -'111"' li"M- Inii' Inr llii iiilialtitr in-tal- with tlirir -i'r-.l..rlHti' ( ri

ilicliisidiis.

l-'iilliiHiii- ilir ila-iliiali .1' iiii-i iliiliiv ainu'iliiiL' l" l.'i Il'it-. iIk-i- iiiiii'iaU

a|i|M'ar In ili.|ihn liiiiiti'il iiii-ijliilil v n|' a -ml.

Order of DepiMition of Cobalt Minerals

'I'lir Hiilcr lia- mil lici-ii i miivrm i| |iniiiaril\ uilli llir -|ml\ ,,f [\u- -laiin.'! -i^

nl' Cnlialt iiiiiirial-. Iiiil thr ii|i|iai'riit iiidrr 111' rmiiiatiiiii ha- liccii imliiatfil Inr llw

asM.cialiniis wliiili haw mnii' iinlcr In- nli-i'r\atiiiii. Knr a rniii|iii'|i' -tinlv nl' this

(|Mi'jitinii \rr\ rniiipicli' ilata wniiM lie iii'd's-arv ami liiial rniirlii-ii.ii- |.inl,ah|v

l-'iK. .-.II. Diiiynini ,,r poitiun nl vi'iii fnii.i SiUrr H:ir miiir. iiiil|...,l si/r, s;,„,-.iii;i „i,|,.,- ..f
'li'I"i»iti,in. The shii.lr.l part ir|.ii.«.M.H .-inaltiti'-.-'iiiiiiiilliilc iMlrrmnutli wifli riiLiunlliitr
Ml llic <.,.|itif i.f iloiHli-itic yiiiKlli.s. The liatrlicil part i..; later iiiiinliti' ami llir v.Iiitr i-
nili-itc.

not jiistilicl l.v 11 niirroscopir -tmly of i-olatcd ..-prciiiirns alonr. .\- thr wiilrrV
i-niirJiNinn.s. howrvor. auTcc in ihr main with tho.-r of W. (;. M|||,.r ami ('. W.
Klii""iit lia-v air I -iiiiiiiianzi'il.

mm till' iiiiiiicroii.-i I'.xtrci

anionj; the <'.,halt niincral.-. c.fr.. sinaltitc-rhloanthitr

iiitiniatr iiitcrv'rnwtli- which haw horn nli-nvnt

it is I'olirvril fl-at rrtaiii nj' these minerals wen
lirrnlite-lireitliaiiptite. eti

pieripilateil in LTreater n|- less
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