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B — ^ n a t f r o n of Pro txm He^o , , a % 1 

In o i l s i x ssnplay of ore mere enbnitted by W#C« Douglas. 

>jlowa( HftNr»t ion Co» t accompanied '% deeerlptions mi MMVIf l 

A polished M o t i o n * t y p i c a l o f eeoh type of o re , was 

prepared end s tud ied . A de t a i l ed descr ip t ion of eeeh follows* 

"Areenopyrite ore from 4& l e v e l , u sua l ly hitfh prrcde, 

assay 2»2B oae. per ton ." 

Section included one piece of oeseivo oroenopyrite ond 

one piece of genome i n oonteot t l t h massive ereenopyri te . 

Uinerols i d e n t i f i e d : 

Areenopyrite Co lo i to 
* i H T 1 m te Reroet 
Cobe l t l t e^y fel&ote 
Wtasom Grey Minera l ether s i l i o e t e s 
P y r A o t i t e 

i nop? r i t e (FeAe3). Predonlnsntly anhedrsl end massive. s l thoutfi 

developing c r y s t a l form i n a few oases against iran^ne minerals* 

Between orooaed n l ce l s exh ib i t s e coarsely c r y s t a l l i n e nature, w i th 

t iny inc lus ions of ee lo i t e and s i l i c a t e s tending to be M M M 





~2« 

along c r y s t a l margins (Pints 1 ) , as w a l l ss being seat tered 

e r r a t i c a l l y through the mine ra l . 

A l i t t l e ereenopyrite i s found i n a rather f i n e l y 

disseminated form, occur r in f aa enhedrsl c ry s t a l s i n s i l i c a t e s , 

d o s e to the margins of the ne salve var ie ty* 

Lo l l l n f f l t e (FeAs 2 )* Occurs as rare rounded blebs end inc lus ions 

w i t h i n srsenopyrite* (Plate 2 ) . 

Observed proper t ies : 

Color - close to FeAsS but wi th e s l i g h t l y more b l u i s h oast* 

Hardness * r e l i e f s l i g h t l y lower than FeAaS* 

Crossed Uiools - s t rongly anisot ropic* 1R0° e x t i n c t i o n . 

Htoh Bisections - B30 3 s te ins surface brown, j — tarn ish * 

reac t ion less v i o l e n t than upon FeAsS. 

Other reagents negative, 

ieroohenieel - Impossible to obta in mater ia l iincont Brains ted by 

PeAaS. A teat run on a oonteninnted sample 

y ie lded only Fe .As . and an i nde f in i t e reac t ion 

fo r sulphur, probably a t t r ibu tab le to PeAaS. 

A polished sect ion o f l o l l i n r i t e . prepared for comparison 

purposes, exhib i ted i d e n t i e a l proper t ies to the above, except 

f o r the absence of sulphur from mioroehoraicol tests* 

Cobe l t i t e (OoAaSj (?) Bo ted only under 1000 magnif ica t ion, l a r a r e , 

end oocurs as t i n y Inclusions i n arsenopyri te . In one place (P la ted ) 

encloses " i s lands* o f p y r r h o t i t e , i n another (Pla te s ) l a found 

surrounded by arsenopyri te . 

Co lo r - U n l i t p ink ish to v i o l e t grey* 

Hardness - r e l i e f s l i g h t l y above FeAsS. 



Aroejiopyrlte a m ooba l t i t e (? ) ( v i o l e t ; . Bote i s l a n d * of j®mu>-
t i t c (brown) to the e o b a l t l t e . Ska s?fcite o a t e r i a l i s a very t h i n 
coatir*r of e&lc i t e over araenopyri te . Oan^ue i e b lack . 

M f » x 1000 
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Croc sad H i cola - i s o t r o p i c to f a i n t l y anisotropic* 

Htoh ^sections ~ HBOg doubtful ly p o s i t i v e 

Other resgents negative. 

Mlcrochenlcal m o sample o f erscnopyrite containing a blob o f 

t h i s mineral y i e l d e d , i n add i t i on to Fe*Ae. 

and 3 . a weak but d e f i n i t e test fo r Co. 

Quoting Csmee l l 1 

1. WBBS&g and Ore BspositB o f Redley Hln in r D i s t r i c t - :ie«* 

"The presence of oobelt M l - t M ruspect'-'d i n ooifcismtion v-iti . tLe 

araenopyrite, raakinr- the minera l species danal te . But i t has not 

been ac tua l ly determined as such though, the occurrence o f hydrous 

arsenate * e ry thx i te - on the outcrop o f the l U c k e l P la te Ore body 

lends weight to t h i s su sp i c ion . " 

A se r i e s of micro chemical tes ts were run on pnre arseno-

p y r i t e . w i t h negative resu l t s fo r Co i n even case, since under 

the conditions of the test e percentage as low as 0 . 5 ' Co i n the 

erscnopyrite would have been detected, danalte ( y s wi th 3»9?> Co 

replac ing Fe) would seem to be absent, the presence of cobalt i s 

probably a t t r ibu tab le to eobe l t l t e o r a c lo se ly a l l i e d mineral* 

Ua&aown are.. M i n e r a l . Noted In only one place (Plate 8 ) . 

Color - sooty grey - var iab le co lo r from l i / th t to medium t^roy 

on ro ta t ion i n plane po la r i sed l i g h t * 

Hardness - r e l i e f below aresnopyrite or l o l l i n g l t e . 

Crossed n loo l s - hi/thly an iso t rop ic - 90° ex t inc t ion* 

St oh Reactions - darkened by HH0 3 . 

Other reagents not applied* 

tlcrochemloel - impossible . 



ftrrrhotite* Occurs disoeninnted through the gengue between 

c r y s t a l boundaries o f . and r e p l a c i n g . s i l i c a t e s * In only a few 

plaeee oontaote erse.iopyrite* Hie re th io l a the ease blebs of 

pyrrhot i te occur i n arsenopyrite near the contact* {See pis tes 1. 

2 . 3, & U) 

ne i the r chaleopyri te nor ephs ler l te were present i n the 

p ^ c U . • • * 

Sold* Umwroos t i ny inolnslona o f **old (from 7 mlorons down to the 

l i m i t of microsoopio resolut ion) are d i s t r i bu t ed e r r a t i c e l l y through

out the arsenopyr i te . IIIHIIIIII 1 n p M l i n t tmt WH tn 1n cont ro l led 

as to e l se o r l oca t i on by the enclosing sulphide* 

(1) Gold was noted i n arsenopyri te . d i s t r i bu t ed e r r a t i c a l l y 

throughout the consti tuent c ry s t a l s o f the more massive mater ia l* 

Ho fo ld tea seen i n the w e l l c r y s t a l l i s e d type, but due to the smal l 

Quantity of t h i s present, the absence of v i s i b l e gold could not be 

accepted as a de f in i t e i n d i c a t i o n of paucity o f values i n t h i s case* 

(2) So sold was observed i n pyrrhot i te o r i n the gaaguc minerals* 

(3) (toe pre i n o f pold occurred between eobe l t l t e It J and 

arsenopyrite (see P la te 4}* Otherwise there i s no apparent con t ro l 

o f values by e i t h e r eobel t l te or l o l l i n r i t e * 

Dae to the extremely f i n e l y d iv ided form of the r © l d . no 

Quantitative analys is T*aa attempted* At leas t 50f. however, i s 

smel ler than ft microns i n s i a e , the remainder l y i n g for the most 

part below 5 mioroen, the larges t observed boinp 7 microns i n diameter* 

In only a few esses was so ld seen i n arsenopyrite without 

e tching by n i t r i c s o l d . Af te r etching w i t h 1:1 HHQg for even e 

matter of seconds, however, numerous srair.8 commonly appeared i n s 

previously barren f i e l d * A notable feature was that every Rrain vras 



Gola grains i n arasnopyrite ( a f t e r e t ch ing) . Sote *esaters• 
about g ra i j i s . thmm grains are about 3 microns i n diameter* 



surroanaed by a "orator* or "p i t "* (See pie tee 6 & 6) 

A grata about 6 microns i n else war observed i n en 

unetohed f i e l d o f arsenopyrite (See Plate ? ) • At one end and 

extending pa r t l y down the aide o f the g r a i n was a greyish substance, 

e l t he r a coating or a separate minera l , too ane l l to al low of a 

determination o f i t s true nature* Af ter etching for 30 sees, wi th 

1:1 HH0 3 , the g ra in of gold was seen to be i n t a c t , but was surrounded 

by e "crater" o f some e l s e , the grey "nine r a l " having disappeared* 

The p o s s i b i l i t y o f the gold being masked by a grey coating would 

therefore appear un l ike ly* Another g r a i n , & microns i n d i o p t e r , ^ / 

located i n an unetohed f i e l d was l ikewise p a r t i s l l y enclosed by the 

sane prey "mineral"* 

(1) The feet that gold appears r e a d i l y , only af te r e tch ing , 

i s probably a t t r ibu tab le to "smearing", the same d i f f i c u l t y being 

eoawonly encountered i n attempting to study inc lus ions i n argen

t i ferous galena* 

iZ) The ubiquitous "cra te rs" , mentioned ebove. are probably 

due to electrochemical ac t ion between gold end arsenopyri te . o r some 

coating on g o l d , and arsenopyrite* Date i n th i s connection ere 

l a c k i n g , but fur ther research nlong these l i n e s might be he lp fu l 

l a proving or d isproving the presence of a cos t ing on the gold* 

(3) The grey "mineral" associated with the gold i s e a s i l y 

soluble i n n i t r i c ecid* As to i t s nature and composition i t l a at 

present i mpossible to ho sard e /mese* 

Gsnruo Iner t i a* Aa only the r e f l e c t i n g microscope was employed 

the gangue minerals were not s tudied i n d e t a i l * 

C s l o l t e * - coarsely c r y s t a l l i n e masses end t i n y inc lus ions i n 



arata of gold (5 niorono i n length) Ixi araenopyrlte* 
note gray a tnera l t? ) at l e f t and of gold g ra in before e tch ing . 
M l i t s eoanlete r e r » v a l a f t e r etching* Soto also the 
extensive 'crater* developed by etching* 



sulphides . The ee l c i t e i s r e l a t i v e l y free from sulphides , end 

appears to be res idua l* 

ysi i ieetes- inoludo enhedral garnets, epidote, pyroxene, etc* 

A plan-blue mineral i s fcunfi i n the gsngae mater ia l end 

wee at f i r s t mistaken for e m e t a l l i c . I t proved, however, to be 

transparent, h igh ly pleoohrolo. wi th a high re f rac t ive index, end 

i s probably a x i n i t e . 

(1) Xnolualons of unreplaeed s i l i c a t e s ere common i n the* 

sulphides , even i n massive arsenopyri te . tshere they commonly l i e 

elon? c r y s t a l boundaries* 

(2) C r y s t a l bounderies o f s i l i e s t e e have exerted d e f i n i t e 

d i r ec t i ve influence on replac ing sulphides . 

S i l i c a t e s appear to have preceded and to have been replaced 

by the su lphides , only garnet remaining immune* 

f j j Arsenopyrite shows olearcut c r y s t a l boundaries against 

p y r r h o t i t e . out holds inc lus ions of the l a t t e r , many fiJong c r y s t a l 

bourAarlee as d i sc losed by polar i sed l i g h t * while no inc lus ions o f 

arsenopyrite are found i n pyrf i io t i te* 

Arsenopyrite i s probably o lder than pyr rho t i t e* 

So c r i t e r i a were noted fo r the de f in i t e determination of the 

age-relat ionships of l o l l i o r i t e or c o b a l t i t e . In plate 4 , pyr rho t i t e 

occurs se iSimula i n coba l t i t e ( ? ) surrounded by arsenopyrite* Cabal-

t i t e might appear to be o lde r than arsenopyrite* I t i s probably 

contemporaneous, horever. as i s l o l l i n e i t e * 

Arsenopyrite replaced a i l i oe t ae i n preference to c e l o i t e , 

although garnet was unaffected* Pyr rho t i t e l ikewise preferred 
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G i l l c o t e n , replacing outwards from o r y e t o l boundaries for the seat 

pa r t . I t appears to have had only e s l i g h t replacing power wi th 

reference to arsenopyrite* 

A l l the gold observed under the microscopes appears to 

have been contemporaneous wi th arsenopyrite* 

The fo l lowing srccession i s suggested: 

1* formation of s i l i c a t e s * 

2* Introduction of arsenopyri te , c lose ly sssocleted wi th 

c o b s l t i t e f ? ) , l o l l i n / t i t e . and go ld . 

5* Introduction of p y r r h o t i t e , probably overlapping the end 

stages of ersenopyrite deposit ion* 

I f 1 * 

•Pyr rho t i t e ore . 20C l e v e l , extremely h i sh grade. Assay 

7*60 038. per ton*" 

%™®0Pllto 
3 plcoea of massive pyr rho t i t e were included i n the section* 

JitB *••*! 
Pyr rho t i t e 
Arsenopyrite 
Oheloo^yrite 
Sphaler i te 
Gold 

P i r r rhe t l t e . Forms the bulk of the sample, coarsely c r y s t a l l i n e a* 

evidenced by polar ised l i g h t , and containing as inc lus ions numerous 

small i so l a t ed masres of arsenopyrite and grains o f gangue minereIs. 

the d i s t r i b u t i o n o f both being Apparent!;- independent o f texture 

w i t h i n the p y r r h o t i t e . 

Bil icetce 



P l a t e 8 

High grade fyrrhotite showing disseminated 
arsenopyrite* ana a few grains of g o l d . 
100 mesh g r i d superimposed* 



ee t i n y subhedral or rounded grains through

out the pyrrhot i te (see Pla te ©}, often ea c lus te rs o r s n a i l raises, 

in to which pyrrhot i te has extended tongetea elong c r y s t a l boundaries* 

Blebs of pyrrhot i te i n ersenopyrite grains ere common* A group o f 

ercenopyrite " i s l ands" commonly ext inguish simultaneously over 

area* 

A alorometrie ana lys is shoved the fol lowing r e su l t s t 

FeAsS forms 22$ of the sec t ion , d i s t r i bu ted i n the 

fo l lowing else ranges: 

160 microns 5*s£ 100 mesh - - - 01 

-150 100 • - - - - 18*B$ -100 £00 mesh • * W$ 

-100 50 " - - - - 48.8^ -200 386 n - - 30£ 

- « « • 31*5$ -325 800 • - - 90$ 

-800 * - - 1$ 

Choicer-., r i t e. Present as email i r r e g u l a r masses i s the pyr rho t i t e 

agein^t arsenopyri te , the largest observed being but 150 

i n diameter* Forms i n the sec t ion examined, not over O.f^ 

of th« 

Sphaleri te* Boted i n few instances as t i n y i so le tod " i s i sn&s" i n 

the p y r r h o t i t e . 

(Sold* Occurs ss disseminated g r s i n s (from 91 ailerons down to 

eubraiorosoopic e l s e } , scattered through the o re , commonly surrour»dod 

by or i n contact wi th arsenopyri te . but i n I few oases being found 

d i r e c t l y i n pyrrhot i te* 

A micrometric analysis shewed that v i s i b l e g o l d , excoediag 

3 microns i n else* i s su f f i c i en t to account for values between 



Plate 9 

T y p i c a l occurrence of gold i n t i m a t e l y associated 
with arsenopyrite i n high grade p y r r h o t i t e ore . 
200 mesh g r i d superimposed. 

P l a t e 10 

Largest g r a i n of gold observed (0.?1 microns) . 
Bote close assoc iat ion with arsenopyri te . 
200 mesh g r i d superimposed. 



fflate 11 

6 t y p l o a l oevvermjima of gala i n high grade pyr rhot i te 
o re . Gold * black, *o^ci^opyritc - hatched, Chaloopyrite -
s t i p p l e d , and Pyr rho t i t e - whi te . 

Camera Luoida Orasrings •> Ma/> x $00 
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8 - 1 0 osa* par t o n . P r a c t i c a l l y a l l the gold I n th i s type of ore 

therefore exceeds 3 mlerona i n e l s e . 

The else d i s t r i b u t i o n i s as fol lows of eold noted; 

80 microns B$ 200 mesh l l £ 

-00 40 * - - et M l -200 325 mesh - - 14ft 
_ o r 

-40 20 " 63fi -325 800 " - - 6Sf! 

.30 » Itf - 800 • - - l£f 

About 50$ o f the gold i s d i r e c t l y associated ? i t h erseno-

p y r i t e , the remainder occurr ing pe r t l y i n close proximity to 

srsenopyrite and par t ly as "islands'* i n pyr rho t i t e* 

There i s no necessity of e tching this mater ial to br ing 

out the gold* For the fceke of comparison wi th #1. gold i n arseno

py r i t e was etched wi th 1:1 HBGg for up to 2 minutes without any 

tendency to e x h i b i t the "craters" cha rac t e r i s t i c o f the former 

a s f l s i The c-old i s o f © r i c h deep c o l o r , and no evidence of any 

associated grey " • i n e r e l " wee seen* 

Cm^uo -iner-ils* C a l o t t e , epldote, garnet , and other s i l i c a t e s 

ere present as i nc lus ions i n the sulphides* 

Vein le to of c a lo i t c were t l s o noted cu t t ing through the 

ore . 

^̂ î Ĵ2i*Si*>̂*i*̂»j*W*M*ii 

(1) Penetrat ion o f pyrrhot i te tongues s lang c r y s t a l 

bcu sderies in to messes of arsenopyrite wi th inc lus ions of pvr rhot i te 

w i t h i n arsenopyrite* 

(2) Apparent lack o f s t r u c t u r a l con t ro l o f pyrrhot i te upon 

the l o c a t i o n o f arsonopyrite grains* 



•lo

ts) simultaneous e x t i n c t i o n of graine oror some ores . 

Would eeen to preclude the p o s s i b i l i t y o f arsenopyrite 

being younger than pyrrhot i te* On the other hand e l l three c r i t e r i a , 

taken i n conjunction, would s t rongly favor an o lde r age for the 

arsenopyrite* 

Gold would appear from F i g s . 4 ft d (Pla te // ) to be con

temporaneous with arsenopyrite* This i s i n agreement wi th i t s 

general re la t ione eleewhere i n the sect ion* 

Chaleopyri te f r o P i g * 3 ( P l a t e / / ) would seem younger than 

arsenopyrite and o lder than pyrrhot i te* So other evidence was 

forthcoming* 

The fo l lowing parage nee i s i s suggested: 

(1) Formation of s i l i c a t e s * 

(Sj P a r t i a l replacement o f s i l i c a t e s by ersenopyrite accompanied 

by g o l d . 

(3) Keplecerieat o f remaining s i l i c a t e s , end p a r t i a l replacement 

o f arsenopyrite by pyrrhot i te end chaleopyri te* 

(4) t e i n i n p of ore by l a t e r oa lo l t e* 

Some gold may have been introduced wi th p y r r h o t i t e , tart 

the bulk of the gold i s probably a t t r ibu tab le to the arsenopyrite 

nlnortsl laat lon* 
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*2ryrrhotite ore w i th some cha leopyr i t e , 600 

s i m i l a r sanplen l N | been e r r a t i c and from fomor experience, we 

t h i s sample to run about O.jK) oza . Assay 0*72 ozo . per 

2 samples of s o l i d sulphide era were polished for 

t i o n . They v/ere chosen to include both chaleopyri te and pyrrhot i te 

i n roughly equal proportions* 

>tlte Ca lo l t e 
QseOfawaMt S i l i c a t e s 
Sphaleri te 

tfyrite 

gyr rhot i te & Cfcalcouvrlte* Bona the bulk o f the section* uaoh 

allows smooth contacts against the o ther , and apart from the v i c i n i t y 

o f the boundary sone, each miaeral l a r e l a t i v e l y free from i n c l u s i o n 

o f the other , numerous t i ny i n c l u s i o n o f eaague apjjear i n both 

minera ls , and both sulphloaa replace s i l i c a t e s out from c r y s t a l 

Occurs as as j a i l rounded i n c l u s i o n s i n both su lphides , 

although forming a conspicuous coiistituextt o f the ore forms not 

over of the oection* 

Araemrarr i te . Only 3 minute gra i i i s o f t h i s n i a e r r a , occurr ing as 

i s lanus i n p y r r h o t i t e , v/ere noted. 

*-yrlte* One email cube of py r i t e -ma seen i n pyrrhot i te* 



Ho do Id was soon In t h i s sect ion* 

Ihe usual fatigue minerals are present i n t h i s n a t i o n . 

i , w*.-iuuhA.*iBB mm sphaler i te seen to be 

i n t h i s s ec t ion , J o i n t l y replacing the s i l i c a t e s * 

*MSB*5»&HBSIHBŜ *»« 

"Arsenopyrite o r e , 500 l e v e l , has been running oonaiotently 

low. Assay 0»i0 ose* per ton*" 

Ke*macoi3ic 

A sect ion was prepared of tm t y p i c a l pieces of s o l i d 

arsenopyrite ore* 

i H | SSJj AS 

Only arsenopyr i te , p y r r h o t i t e , uu\ auborulrate ohaloopyr i te , 

wi th t y p i c a l gangus minerals were noted* 

Ho gold was seen, hut apart from the apparent absence o f 

X o U i i c l t e aaa cobalt i t e , and the s l i g h t l y higher percentage o f 

cha leopyr i t e , the sec t ion appeared i d e n t i c a l to #1* Kvcn the 

magnitude o f c r y s t a l l i s a t i o n i n the arsenopyr i te , as revealed by 

po la r i sed l i g h t , me not ma te r i a l ly d i f fe ren t* 

A d e f i n i t e age r e l a t i onsh ip between pyrrhot i te and arseno-

pyr i t e was revealed i n one p lace , however, aad i s reproduced i n 

P la te /4 • here pyr rhot i te d e f i n i t e l y f i l l s fractures i n arseno

p y r i t e , and i s consequently younger* 





'Arsenopyrite o re , 600 l e v e l , usual ly low grade* Assay 

0*53 oss* per ton*'* 

^o^uaooulo 

Two pieces of trassive arsenopyrtt* sere stat ioned* 

Tllcrosoopie 

;,C( ^Giierul I s sor ip t io i t of sauple ,4 v j i l i uutl'Xcs,. or*o, 

except that j> or 4 t i n y ruins o f gold were noted i n arsenopyrite* 

there i s a s l i g h t l y higher percentage of chaleopyri te here than 

i n / « • 

^arsenopyrite, cha leopyr i t e , pyrrhot i te o r e , 1>00 l e v e l , 

has been ooi i s l s tau t ly low grade. ,.asay 0.16 ozo. per ton.* 1 

Two t y p i c a l pieces were sectioned* 

Misaro people 

Arsenopyr i te , cha leopyr i t e , p y r r h o t i t e , and gangus are 

present i n roughly equal amounts, accompanied by minor Quanti t ies of 

s j fea le r l t e . 

Arsenopyrite i s s e l l c r y s t a l l i z e d , but contains inc lus ions 

o f ganrue raiaerals. 

pyr rho t i t e and chaleopyri te occur as I r r egu la r masses, 

apparently replac ing ganguc nine ru le and flowing around arsenoryr l te 

c r y s t a l s . 



•here e i the r chaleopyri te or pyrrhot i te are i n contact 

wi th arsenopyrite i t i s cotmon to f i m i t i n y blebs eiul s t r ingers o f 

tnese sulphides i n the l a t t e r * 

The following paragenssis i s suggested* 

(1) Fonmt ioa oi* s i l l o a t e s * 

(2) Arsenopyrite replacing gangue a i n e r n l e . 

(3) P y r r h o t i t e , cha leopyr i t e , ana sphaler i te* 

Omaaary m*k aonclui3i.oiis 

The f o l l o w i ^ minerals were ident i f ied , i n the sect ions 

< vroenopyrit e Calc i t e 
l o l l l n r i t e Garnet 
Coba l t i t s (?) Kpidcte 
Unknown Grey Uinera l Other s i l l o a t e s 
i y r r h o t i t e 
Chaleopyrite 
Sphaler i te 
l y r i t e 
Gold 

womsjpissm o f hXvM &radc wit a low grade nyrrnot l te ore 

(1) High grade pyr rhot i te ore contained arsenopyri te , i n a 

f i n e l y u iv idsd f o r a , asking up about 1Z% o f I t s voluoe; the low 

grade sanplea exanJUied contained only n e g l i g i b l e toaounto o f arseno

p y r i t e . 

(<*) Chaleopyrite oocurred i n alraost n e g l i g i b l e uoounts i n 

the high grade ore while oonprtaiut' a i r m l l but important consti tuent 



of the low ^:rade o r e . 

CocMarlson ox ui.-ft sruae with low- ,-raae ursenOTafrite ore 

o d i s t i n c t ol£fero3ioes were noted between high grade and 

low f-raus arsenopyrite ore apart from the presenoe or absence o f 

not iceable me ta l l i c gold* However: 

(1) The h i £ t grade ore e.*&mlned contaiaed l i t t l e o r no 

cha leopyr i te . ft higher percentage of chaleopyri te was associated 

w i t h the lower grades o f arsenopyrite* "here was l i kewise a s l i g h t 

increase i n the amount o f chaleopyri te wi th inoreaa i i c depth* 

(2) tolling i t e , e o b a l t i t e , and the unknown grey minera l , 

wore not iced only i n the high grade ore* 

As only one sec t ion of each type of ore was prepared and 

essoined, howevor, i t i s not suggested that the above be accepted 

as general isa t ions* 

Gold 

. (1) Gold i s present i n a f i n e l y d iv ided f o m (from 7 microns 

to l i m i t o f nioronooplo r e s o l u t i o n ) , scat tered e r r a t i c a l l y through 

arcenopyrite without any apparent con t ro l by oontacts , c r y s t a l 

boundaries, f rac tu res , e t c . Gold occurs no re coarsely disseminated 

throug h h l ^h #rade pyrrhot i te (?1 microns to 3 microns) and i s 

u s u a l l y , though not always, c l o s e l y associated with arsenopyrite g ra ins . 

(2) In only two oases waa -old noted before the arsenopyrite 

ore had been etched wi th n i t r i c a c i d , the app l i c a t i on o f t h i s reagent, 

•wen f o r a few/ seconds commonly s u f f i c i n g to bring out a number of 

g ra in s , i n an otherwise apparently barren f i e l d s there was no 
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necessi ty to etch pyr rhot i te ore to br ing out the ^ o l d . 

(3) ach ^o ld g r a i n i n arsenopyrite o r e , a f te r e tch ing , 

was surrounded by a ' c ra ter* . 3o ouch cra ters appeared a f t e r 

etching pyr rhot i te o r e , even where the &>ld grains were completely 

enclo&ea by arsenopyrite* 

(4) !i\m grains of gold were noted i n arsenopyrite without 

etching* In each ease a grey o l n a r a K ? ) , completely removed by 

subsequent e t ch ing , was noted i n int imate assoc ia t ion with the g o l d . 

Bo such grey mineral(?) was noted with the $old i n pyr rho t i t e o re . 

Discuss ion 

(2) As pointed out i n the body o f t h i s repor t , the f a i l u r e 

of gold grains to appear i n h i ^ i grade araei^opyrlte, without e tch ing , 

i s probably a t t r ibu tab le to 'smearing", although why the effect 

sfcoald not extend to go ld I n hl>* grade pyr rho t i t e as w e l l i s hard 

to e x p l a i n . 

(3) The ubiquitous "'craters" found about *« ld grains a f te r 

etching h i^h grade arsenopyr i te , are probably due to some e l e c t r o 

chemical ac t ion alone the contacts* The Question i s , however, i f 

the ac t ion i s a t t r ibu tab le to the po ten t i a l differences between gold 

oi*a arsenopyrite alone, why 'cra ters 1 are not formed about r o l d 

p a r t i c l e s enclosed by arsenopyri te i n the h i^h grade pyr rhot i te o re . 

Whether the difference i n effect i s a t t r i bu tab le to a coating o f some 

sort on the gold i a one case or the other i s at present unknown, but 

further research along these l i n e s might be merited to f ind whether a 

coating e x i s t s , and i f so , i t s amenabili ty to f l o t a t i o n or cyanida t ion . 

(4) The grey miaeral(?) associated wi th £Old i a the arseno

py r i t e o r e , might be, i n r e a l i t y , nothing more than leau gouged from 
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th© po l i sh ing Ian fa r ing the process of preparat ion, the f a c t , 

however, that i t was noted only i n two places , and then only i n 

intimate assoc ia t ion with g o l d , would make t h i s appear exceedingly 

u n l i k e l y , when i t i s considered that i n a l l the sections po l i shed , 

under i d e n t i c a l condi t ions , no other i n d i c a t i o n of such a p o s s i b i l 

i t y ma forthcoming* Here again would seen a suggestion l o r fur ther 

research - to determine the nature of me coa t ing , i f pos s ib l e , and 

MM extent o f i t s occurrence. 

me fo l lowing paragenesis i s suggested. 

1* Formation o f s i l i c a t e s . 

dm Introduct ion o f arsenopyr i te . 

3* Introduct ion of p y r r h o t i t e , cha leopyr i t e , and sphaler i te* 

4* Fractur ing and r e in ing o f or© by e a l c l t e s t r ingers* 

2 & ) probably overlapped to some extent* She r e l a t i ons 

between p y r r h o t i t e , cha leopyr i t e , and spha ler i te are not c l e a r but 

these a i i i o r a l s are probably- coi4enporaneous i n the t a i n * 

arsenopyrite has replaced n l l i e a t e s p r e f e r e n t i a l l y over 

oa l c i t e* 

i y r r h o t i t e and ehaloopyri te l i k e w i s e replaced s i l i c a t e s 

p re fe r en t i a l l y - t he i r replaeenent of arsenoi^rrite has not been 

extensive* 

She major part o f the goid appears contemporaneetis wi th 

arsenopyrite* Some geld nay be associated wi th the other sulphides 

but d i i i not appear under the microscope* 


