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1ft &441 Uon 1 t baa been 4.terlll1n:ed that lead and 
copp. are .baent and that noth1DC more tban \r •••• of 
Jr .. nU t m.W and aiDe 0001D'. 

TIs. or. th1a oanai.t. ma1nl1 of pyrlte with • .u 
Ulounta or aol.ybden1t •• eM, be1n& .er1 trlabl. and .l'UIIb11 
1n obaraoter, the prepar.tion or .. ctiana tor 1I10ro.oop'­
eSlm1natton provld •• aate tban ordinary dlfficultie •• 

!Je"p'tlpQ qt Pg11'h!4 8,ot199" 

'rho aierOiooploal .SI"n.tion of pol.lahecl 'Ht1~ 
in r.fiHtecl B,ht !'eYtala. apart troa tranaparmt II1neral., 
pyrit. ao1Jbcltl11te and a .aa11 U10lmt or h_tit.. !be 
triable .bar.de or the or. 1. tOlJD4 to be due to the 
•• par.tlon of P1rit. partlo1 ••• b1 thin dlvi.lons and ...... 
of ohlori1;e. 

'rhe P1rit' 11 tair11 OOU" pa1ned and no a1neral 
11 rtTea1e4 by cUtt.r.no.. in 0010\11' and po11sh1q whioh 
oan be uorlbe4 to a cobalt .'neral. 

In the ab.tne, of n aDd AI, the on11 POlI1b1.. 
oobaU ainual 11 cobalteepyrU .. or ~1nnae1t., CoSa. 
Unnae1to 11 da11ar in oolonr aDd behaviour '0 pyrit., 
exo.pt that it i~ tarnbhe4 'bJ BaCia wh11. pyrit. 11 not. 

'rho .HUon va. th.r~ar •• \ohe4 with Il1012 aDd 
the pyritio ••• tClWld to be • .-pOllt.. Bauahl1 halt the 
pyrltl. or1.tal. are not tarni.hed b1 a.D12 aDd th.r,tar. 
pur. pyrl t., &JIll the r •• 1D411' ar. tarrdahi4. J. tarni.hed 
partiol. va. tben excavated and totted lI1orochea1oally. 
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Atter d1ssolv1Dc in DO, the .olution oontainecl a ar .. ' 
excess of :!.ron, wh1le tHe potaaalua nitrate te.t tor 
cobalt gave • pOlltlv& result. !he a1Deral i. theretore 
a oobalt bearing ~lt.. ~e var7ing proportion. of 
pyrite and oobalt ~ear1ng pyrite Is one faotor in 
produc1.n8 a variable peroental. of cobalt. 

MOlybdenite OCC111'8 sporadically in small 
.egreg.tiona cOIIp .. ecl of • ..u granular cr1.tali .... 
ot whioh appear broken aDd. t.n which tiM prcwSntn 01 .. .,..,. 
18 reoOCD1aabl.. It , ........ oharaatart.tie .n .. 'lOB 
(refieoUcm-pleoehrol .. ) aDIl showa .tronc ani.o oplo 
enect. betwen 001." nteols. Corroded eI',.tal. t4 
pyrite ocoadona]),. GOOIU' 8IIbeclded in l8olJbden1te aDd. . 
• u"e.t that the develo"'" of aolyb4ea1tt 11 later 
tbaD that of PJ1'U.. 1A aadlU_. ao1TJ1den1te ar ... 
•• tab pate.. 'It tranaparent ohlorite, vhUe uODC .OM 
cleava,e pl. ... aDd. .urrOlUldlQl el'y.tal lfaiDa are verr 
th1n dark line. r.pre.entt.nc a at.neral who .. Identit, is 
unoertain thouah It ., be aolJbdle oehI'e. 

S..u i.olated irre.ular 8ra5.ns ot he.tite and 
pos$1bl, _&D8t1te ooelU' holated in the u ... of .t4, 
transparent chlorite. !b.., are gre, in refleeted l1,ht, 
and ocaa.1onal l1 .how a tra.e or reddish interna! 
reflections 1Ddleat1ll& huaUte. 

Exem1 p'tigg t( !b'P ",10190'. 

The eX4lliDat1on ot thin .eationa ill tranasitttcl 
light determine. the ohara.t .. or .. &aDfu.e a1nel'al. 
wh10h appear dark in the polished notions in renecte4 
light. The.e lliR81"al. ue taaDll to be ... ent1all, 
ohlorite, ep140te a •• ooiated with. l1ttle so181t., 
and oaoaslonal part1ol.. or quarts and a cOlourl... mioa. 

sdal, agg~:::e:u,.b~!ie e!;.!the a:~:~~;;~:' air: 
-1'11"-'-te or,,~. en( -.&000lIl110 tw the triable cbaraeter of 
the aro. In addlt10B to the tine soal,. masse., d1att.not, 
pleoch1'olo nakes or ohlorlte OOClUr and $0IIe of the n..b. 
are grClQP8d rad1a11r. In one 8eatian, ... of the 
ohl.arlte showa a brlM11ah ool.G1rat101l1.l1~gge8tt.nc at tir.t 
it. derlvat1ca fl>_ brown blotlte. 11\1. however 1. 
doubttul a. n .... of thAt..llrOllllUh ar".~'pOI!IJI". polubaUca 
oo101U'. like biotUe taad....t..he~ :.~ ~_ < • -. 

have re.ulted 0'_ the oxidaUOI1 ot the 1rCll in the ohrorlte 
durin, the heat1U 1Jl the o-.tinC processe. p:d.or tt 
the preparatiCil at the sllde. . 

A •• ooiated with the ohlwUe ..... ua .cattered 
opaque gratna of h ... tlt. ar maan.tlte ani allO ocoa.tonal 
particle. ot quartz Uld a oolear1ees btl'l£htlf polar1l1q I 
siea. SUch a10a au be t!Ie vanadium m1oa, r080081lt., \ 
bat as it 0I'll1 appear. a.an lsol.at~ &r'atn in ODO ... UOI1 
it 11 1uutt101et to accoant tar the general percenkae 
ot vana41u.-

Ep1dote with I11bart1Dat. zoldte 1& alSoo~ted 
with the oblaU\1c _ase. aDd 1n part toru clu.ter. ot 
cry.tals in tho prrlt. &1l1011t to the oxolui. or 
ohl.wlte. Tho UetUltaUGIl ot epldote 11 b'wpered 
beau... thouch the ,.ot1011. are th1:tn~.re 11 an ab.an •• 
ot pleochro1 .. and in IIIaD1 cra1u ah cleavaao trao •• -
tbtre is apparent .trailht extin.tiOll. 80M craiu 
havever .how ol.lqa.. extlDotlC1l. 'lbo rot!'aotiv. 1Mq 
11 in the nelghbDlU'hOOC1 of 1.1 aDd the double reo-aottOl1 
18 aoderatel, high aDd th~ order polarization 0010111". 
appear nen 18 tho th1lmo.t part. ot the •• eU... ' !he 
form of the grains, cleav ... reb.cUv. 1D4ox and c!cUble 



retraotion coincid. v1thtthoa. of aD ep1dot., rather 
poor in UGil aDd the 14ent1t1eat1on 11 suppcrted 
b7 its assoaiation with .01a1te~ which is aoro roadill 
identitied. 

oas .. roctanculal' prio. or z01site 
are tOlUl4 ~ in chlorito 011 the lI&1',ins . or epldote 
cluster.. ~ese areolearl1 reoO&n1sabl~ b1 ~be hiah 
retraQUCIIl, Ter1 low dOl1ble retraotion, .tJ'aiCht ext1notion 
and b1axial oharaoter. O\her ,rains oaour aaona the 
.pldote orlstals, 101M of wh1tb are nor.l ,to an optio axi.. '!'he,e ahow a biaxial 1Dtuterenoe tlllU'e in whioh 
the optic axial anale 1. Ter1 a.all aDd fro. whioh the 
optioal oharaoter Ia deterlR1qe4 to 'be poait1Te. Iron 
stai.o.ed ,raiDs .0000eti_o. oaClU' in the ohlor1te whioh ., 
represent oxidised residuala or epldote. 

!he probl._ or the ore 1a the 4et.ra1natiOil 
ot the hoat llinerals or oobalt aDd vanad1ua. !he abs.noe 
ot a oobalt aiDeral apeole. la ne,atiT. evidence ot It. 
pre.ence in the 00lapoa1tioa of pyrU.. CobaU bear1n& 
II!!h 11 lmOVll,t thou,h raro, (W. "erD&4akJ Cent. Blatt. 

P.~. 191~) and 1t 1. asualll aocompanied by 
nicl\;el whioh has been proved to be absent ill this 0 .... 
ru. conoll1l1an hcwtn'er has to 'be reooncUed with the 
tollov1nC reported analysis or aelected 1II01ybden:lte tro. 
the occurren ... 
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!his anal,e1s indioates, .. pOinted out b1 
Mr •• ,0, a s&/IPle oODtaintnl approxilll&tel, '16'J _o1Jbden1te 
and 11. prrUe. 'lbe .. reent .. e or P¥1'1te 1. creater in 
tbe aTora,e or. whore the pere.ta,e of. eobaU (0.It,8) 
1s le .. thaD in thia .aaple of seleoted aolybden1te (0.63). 
It .st thoret .. e be aacuaed that the P1rUe ... oaiated 
'With the aol.Jbden1te 18 e .. enUally all cobaU bear:t.nc 
while approxi_tell halt or 1t in the .Tua,e ore 11 
pur. Plr Ue. 

Vana41wa is in all probability, oCllltained in the 
coap0l1tionot the ohlorlt.. Vana4iua bear1n& alo .. 
are vell lmOVll aDd vbUe, as pr.nol1.11 .tated, there 
appear. to 'be iuuff101.' van.diu 'bear1n& au.oerYl"e. 
Tanad1ua 'Mar1Dc biotite. are al.o mown. Chlorite deriTe4 
trOll SI1~ 111&1 theretore 'be va.,.Uua 'beor1n&. 

The poasible .xhtenoe or patrOilUe " .. haa 'been 
aTeati,ated chealeall1 b1 Mr. lath, Qcweruent Ch.al.t 
an4 .... a1or. It appeared trom the bulk aual1a1. tbat there 
Val aD exoes. of salphur in the bIllk .~rS1a &1"te1' al10tinl 
.ulphur to the mite lIo,1.tbdenua aDd co t. 

11'011 39.08 equiT •• ulpbur in ~882 '+4.73 
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Aa the total sulphur in the bUlk ana1,aS.a 1a 
~9. '10 there 1a a .urplus er '+.~_ wh10h oorrespca4s alaost 
exaotl, to " .... 
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ADall'" V,I" th.retCl" earr1e4 out 'b1 
Mr. BatJa 1D aooordane. wUh the pr,oeedure ouUintcl 
bJ V.F. JIUl..bI'aDI in a paper GIl PatrGll1te ("'1'1. 
lOU1'll.Se1. 'Y01.. XXIY. 1907. p. 1"1). 1'h18 1nTol.ved.-

1. Reaoval ot tr •• • ulpbul' 111 r'peate4 treatm.n\ 
with earbGll dhulpb1d., aDd d.tera1DatiCll 
ot ..... 

2. ThorOUlh drlin& of _t.rial aD4 apparatu •• 

3. Bxtra.Uon or r.l1due tro. (1) and (2) "Uh 
hot vat.r and detera1natiOft of vanad1ua aQ4 
.ulpbate 1n e:draot. " 

It. BxtraetlCD of r.l1du. trOll (3) wUh vara 
oautie .04a 1&ntU tUtrate eall. throqh 
unoo1.oarecl. D.tera1natlon ot VanaUn and 
.ulPb!de 1n extra.t. 

J. Treatment ot 1'8114u. trOll <'t) with oOlie. 
nitrio a014 &D4 d.t.ra1Dat1Oft ot cobalt in 
extraot. . 

6. ' D.terll1nat1on ot earbon in residue trOll (S') 

fil. r •• ulta trOll th •• e op.:raUon. CIl ... pl, 1019 W!P'et-

(1) Pr ••• ulphlll' Capprqx.) O.03~ or oril1nal .ample 

(2) Bot vater .xtractlan 

VanacUua nU 
Sulphate (~) 1.08~ 

(3) Call.tie .od. extra.tloa 

'anadlua 0.~2~ 
SI1lph1d. aulphur O.~3~ 

<'t) 11trl. aold .olutlG1l 

Cobalt 

0') Re.14ue 

, 

CarbCll (approx.) 0.",. Unabl. to 
det.ra1De .ul.phur in thla ovtnc to 
it havin, 'been &.14 tr .. te4. 

!be •• r •• u1t. ind1eat. that aall & Vel'1 .-.11 
proporUCill ot the vana41ua (0.~2. eaapuecl with l.",~) 
18 .o1.'bl. in .auti •• 04&. Th •• .u "GUll" of 
vanadlua aDd .ulph1d. whleh d1d d1l.o1.vI in .autio .04a 
.orr •• p_ to a vanad1ua .u1pb14. ot the toraul. 'Y283' 
It 1. Olear th.retor. that vaDa41ua .ulpb14. 1. no1 
the 'oar" et the vanadlua in the ar. aa4 ,uoh tra ••• 
aI appear to be pre.ent do aot eerr •• pClld to patrCDit. 
who ••• OIIp0l1t1G1l 18 V~ err perhap. 'Y2~(' Further 1_ 
appear. that the tra... of .ulph14. 1ft the oal1.U, 
.04a extraot ., be due to the .ol.aaUl\l of ao1.Jbden1t. 
in .autie .04.. It ha. alao been obaerve4 that ther. 
1a •• lieht at"ok GIl the ohlarU. bl .au.ti •• OIS. and 
ther.tore t~ vana4iua -, hav. b.en d.r1ved trOll .hlorita. 

!be bleh pereental' ot vanacUua <'t.38.) in 
aboVe anall.1a or the .eleoted lIo1Jbden1 t. ..... to be 
at varianoe with the vi." that vanadlua is oontaine4 in 
the ohlorit.. WhUe it 18 likell that .0 ... hlorit. 
hal beaD entanaled in the &Dall'" ... pl. of aol.7'bden1t •• 
the .1UIIII&t1G1l or the ana1,I1a indicat •• that onll an 
1nautt101ent peroentag. ot ohlor1t. oould be pre.ent in tNt 
... pl •• 



It .ppear. theretor. that the hlah ,."entas. 
or yaD-UU in the aDal,da or .. l .. t.. ae1Jb4en1t. 
18 dIM to ... tortuitu •• tho.UI~.t .alh ... 
• Uaht o.waSaaU. with an ox1dUtli oapC1U114 0.t.,n1nl 
.anad1u. ftl1. yloy ..... to be 'i~.tant1at04 · b, . tho 
tollowing ~,... or the Nt. a.., ar •• 

N~ , 
Co 

31.2 

t1' 

0.3 

!bo •• anal, •••• hGllf there 18 no 1'elatl. 
between nnatw.. .... aol.1b4 __ and the 1 •• ' nup1 • 
• cabin, .. 31.2 ... .aa IIIlJ • t1'ae. or ... 419 11 
• 1' •• l11t libl.h Wftl.4-'" oxpeoted he- the 11101'0.00,1 • 
• all1natl_ of tho .op-.pUCU ot aolJbdenlte in tho 
0"-''''''' .,..1aen8. 

Prank R. StUlwell (1,4) 
OOtobol' ,th. 1932 • 
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