








{Summpary of Resulits, eontid) -

declided falling off in grade and recovery 1s noticed., This

may be dus Lo oxldablon of the pyrrhotite.

of o

Conelunsiong:

The resulis oblained from the tests reperited in
detall are Lfalxly satisfactory bul there ia st11ll reoow fovx
improvement, QOwing to the fact that the ore oxldizges readily
and that, furthemwre, reagent conbrol will be dellcats, it will
neh be possible te resch any dalinits analusians- until some
af the dovails have besn worksd ocud om teonnegs cheek teamie.

The problon of producing good grade concenbrates
s almost enblrely one of kaeping the pyrite frowm floating
with the copper and zine ninerals. Ones the pyrlite hes bsen
in contact with menthates 1% saems fmpossible to deprese all
of 1t agadn, conslderable quantlities staying with the copper
aind zine concentrates no matter how much lime mey be added
wo deprean 16,

Prowm H0 to 70 per cent of the gold is resovered in
the copper concenbtrabe nnd the fMlotation talling usuall:
sasays 0,08 ounce per ton or less., The gold content of the
talling can be reduced to 0,015 ownes per ton by eyenidation
but resgent cost fs excessive, aboub 7.0 pouwnds or wmors of
sodium cyenide belng consumed per bon of tallimg,

While no free gold was iscolated &in any of the test
products, the micrcacopls sxamination of the ore revealed the
progsencs of six gralins of gold, five of which were Iin pyrrhotlie
end. tha other in pyrite. An amelgeamation btest on a Jlg concens
trate resulibeod in the recovery of abeut 10 per ceni of the
tvobal goldy so 4% would theralore sesm wise Lo makse some

provision for collecting Cres gold,




(Conclusions, contvd) -

OF THE ORE AND WILL PRODUCTS:

.m:.—.. m.n

Felished secticons were prepared from the first two
shipmenta of ore and Trom samples mill products for
eramination under a reflecting microscopa. Another seb

2

pelished sectlons (L0 asctions), prepared elsewhsrs from

wond drill cores, was also subrdtied Tor micro-

Tre Dlret shiome nt of ore was & composite sample

G}

i 806 disrond deilldl core samples and was preceived hare

crughed o sporoximately The whols sample was
soraened on a 3-mesh soreen snd about a dozan pleces in all
were retained on the scresn, With tho aid of a hand magnet
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thess | ¢owere divided into magrebic and non-magnetie
Fractions, and pellshed sections were mads of gach, Tha

mierosscope revealed that the charecteristics of the magnetic

and non-pepmetic sectlons were essentially the sames except fow

the amount of pyrrhotits present. Por this roason the secilons

& » g not degeribed separaitely. The seccend shivment received

was ope taken Drom undsrground, It was considerasd unnscessary
3

o make & smilcerescople axamination of Shipment No. & as this

spparontly waz the same as preceding loits.

siatalllzation is very strong in some of the polished

goctions snd sperse 1o others., Liated in thelr approxlmate

apdear of ahundarnce, the mebtalliec wminerals visible

in the seciions ave: pyrite, pyrrhobtite, magretite, chalco-

pyriva; \wLW7mﬁ.taﬁ galena (7)), and native gold, The fiwst

Dive nminerals nemsd ars relatively abundsent and are very




- P BB 5w

{(Cheracter of bthe Ore and MLLL Ppoduohs, contid)

ntimately asgsocliated in meny places,

Pyrite occcurs largely as medium-coarse dlssomni-
nated crystels and grainag wiich, in some places, awre
sgpragated and form small masses., It appesrs bo be tho

-

Adesth sulphide in the ore, since the polished sucfacea cfben

o]

G.

o

exhibit a grenular wossic with pyrehotite, chaleopyrite end
sphalerite filling the 7PPOPMJaﬁ apaces betwean woll-oryatal-
1ized grains of pyrid This mode of oeccurrence s well
illustrated in Flgueas L and 3, In some pleces the pyrlie
in almost free of inclusions dbut in other places 1% contalns
occoasional Ho auwnerous amall graiﬁa of gangue and other
matallic minerala.

Pyrrhotite i almost as abundank as pyrits, sud Iin
ona gechtion 1t proponderates ag a modsratoly coarse gramulaw
mass in which scatbered grains of gangue and metalllocs are

ombadded. This type of cccurrence 18 depleted In Flgurs &,
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As already menbioned, ithis mineral lg olten assgocia
. . . ) ¢ N R .

chaleopyrive and/er sphaleribte as coarse o fine lrregular
particles and smell patehes which 111 interstitial. spoces

al

bobwesn grains of pyrite, & amall guantlity of pyrrhotite
algn oceurs as inclusions in pyrite, chaleopyrite and
apnalerite

In twoe ov bthree pollished sectvlions, massive magnetite
forus the groumdmagﬂifor geattored grains of chalceopyrlite,
pyrlte end gangue; 1o other sectiona the megnebin iron oxilde
is present as biny ivreguler graing dlssemineted wnevenly
theouph gangue and metallica.

Chale opyrita and sphalerite in almost equal amouwnis,
and often in close asscolstion, occur as small messes and

PR
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coarss bHo fine ivregulsr grains in gengue, In each other, and

'l

ix obther metallic ninerels. The average grain sizea ol thoe
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her of the Ore and N311l Products, conbid]

{Crhar:

copper and sine sulphidss are smaller than hmﬂa of pyrles
and pyrrhotite. In gsome places whore chalcopyribs i
enclosed within sphelerite it ls present as iny aobts ov
blabsg which are too small Lo be ecenomically relessed
grinding., The percenbage of copper bled wp with sinc in.
this manney, howsver, 18 very small (see Figuve 1),

Rere, btiny, ivregular grainsg of a sofb, white
mineral ccours In pyprhotite and }ﬁ.;; . AR attempi was

meds to drill out a lititle powder, for gualitative micro-

chemical btests, from a few of the larger greins, While

&

!

this operation Waa not entirely satl MlmuunWya g positive
teat Tor laad was obbained and 1t sosms probeble that thls
mingral lg galena alnece noe toill W WAS d@t&cﬁ@d in the
head cample, In any ocase 1i 1$-pr@samt in veﬁy small,
practlically negligible amount.

A Tew Hiny orystals of apsenopyvrite, bthe i&rgegi
aboulb 14 microna in aii&, Are assoaiat@d-wiuh sphalerite

1 N

and pyrrhotite in one section bub lts total quanbtity 1

.3

Sats

rweetigibla.

Six graing of native gold were cbssprved in the
sections. Five ocour in pyrrhotits and one in dease pyrite,
all of qum aszociated with @thér winerais, With ﬁh@'fiv@
graing in pyrrhotite, the most common assocliates are chalco-
pyrite and gamgu@, @ach-mf which occurs wlih gold in three
places, anam of the gralins are frragulaer or elonpated. In

shape mnﬂ ere batween grains of 2ulphides; the other two

grains ars more or l@BfW%QQidimﬁnSienal in shaps bub appsay

Lo be ocoupying interd apaces, With the graln in

; ‘ . :
dense pyrite, the &ssu@imhﬂﬂ sre spheleriteo and chaleopyelio,
e lavgest particle of grld seon measures 144 x 36 micrond
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(Character of tha Ore and MIXY Products, coubiid) -

'

and fg asgoeilated with chaleopyrite, magneblite (7)) and

-~

gangue (2es Plgure 2); the smellest S8 10 microns in

diametar and is assoclabed with gangue,

Ganpgue nateriel predominates in some of the
polished surfaceos and forms the matrix in which mevallio

minerals are ewkeddad. It is subordionate in smount in
other sectlions whers LT occurs a8 scabitered gralng and
amall patehes within and bBetween sulphides, In thoae
gections in whieh gengue ig predominent 1t consisths of soflh,
darlt greenish grey rock which contelins ebundant finely
dipgeminated carbovate but in those sections in which 1t 1a
subordinate meny of the grains scabtiered through sulphides
appear o bhe guaritz,

Someluaiong ~

Tne mieroscople examination of gix polished ase-
tiong orepaved at these Laboratories from the sanple of
widerground ore recelved shows that 1t ls essenilally ihe
game in cheracher a8 the olghteen drill core ssotlong pre-
paved olsewherse and previously examined in the mineragraphic
Laboratory. The relabive sbundonce of the ore min@#&im
varies somewvhas, of course; a9, Jop exaample, megnetlive
f8 more shundant in the sectlons made Irom und@?gfound Oro
then in those from the drill cores. In this conneetlon,
boo, 1t might he well to record here that the eolours of
both the iron oxide and the sgpheleriie were found to he

very similar in the pelished surfaces and Sifflewnlt to

diatingulsh in places.

Tha polished surfeces exhlibit mmercus pariticlas

of metallice minevale, reanging from about 1580 miorons
# Qe } L_-)J
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\Characiter of the Ore and MILL Products, contid) -

(«85 +300 mesh) down Lo only a fow microns in alze, set 1o
the mounting medium {bakelite). Partlcles of sphaleriite
prepondsrats bub graing of chalcopyrite, pyriie and pyrrho-
tlte sre common, are comparabively large, and are pradomin-
antly free bub o few ere combined with sphelerite or each
othar,

In order to obtaln a rough ldes of how much of
the copper sulphids ig combined with the zine swlphide,
gseveral btravorsesa were made &cw@aa.th@ twe polished sections.
Over sixbty grains of chalecopyrite were encounbtared and
wmeasnred. The msasurements were then celeulated inbto percen~
bages by volume, with the following results approximately
90 per cent of the chalcopyrite Lo apparently free ln bake-
1ite and only 10 per cent of the copper wmineral is combined
with sphealerite, .

Copper Consentrate (Test No. 8) -

The two polished sectlons are, in general, vVery
sisdlar to those made from the ginc concentrate. The same
meballic minerals ere presant in approximately the same
sim@ range, the only dirfference belng that chalcopyrits 1s
.tha preponderant mineral Iin place of aphalerlite, whleh iz
now & deleterious conabtlituent along with pyrite and pyriho-
tlhe. As in the since concentrate, particles of all the
unw&mted-ﬁinefalm {sphalerite, pyrite and yyrrhoti%a) 230
common. and the great majority of them are free in bakellte.

Following the same procedure of traversling &n&
measuring greins of sphalerite, epproximately 75 per cent

of the zinc sulphids is free and £5 perr cent is combined

with chalcopyrite,

(Figayes L, € )
§ and & follow, )
on Pages 9 to 11,)

g













Page 12

OF THVESTIGATTONS 8

Tost No. L. ~ Jig Concendrablon, Amalgsmation
oL o Ren Bhafhuind 3 S - . o el Reatiuatl
Flobatlon, snd Cyavidabtion.

This test was conducted on the firgt shipment of
ore, Two thousand grama.of the ore at minua 20 mesh wawg
concentrated in a smell Jjig. The Jig concenbtrate was
reground and amalgamated with new mercury forr one DOWr.

The amalgam was assayed and the amalgamaiion talling reunlitad
wlih the jig tailing for regrinding snd flotatlon. This tail-
ing mixture was ground ebout 88 per cent finer then 200 mesh
withh the following reagents:

Lb./ton

T e ATt

Lime ~ 1.0
Sodium cyanidae - 0,10
Zine swulpbhates -~ 1.0

O

Reagents to Gells

Gopper Gireulil -

Butyl xanthate 0,10
Crosylic acld 0.10 )
PR - 8,8C,

The concentrate wag cleanod without additional
reagsnss .,
b,/ von

i AN D

sone Qirqu;@ v

Copper sulphate - 1,0
Lime ~ 4,0
Sodiuw othyl
zanthate - 0,1
Pine oil Q.05
' P = 12,10

The coacenbrabe was cleaned onca withoust addi-

tional reagentsa.

(Conbinued on next page)
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Page 14 -
{(Datalls of Invesbigablon, conbid) -
The progsencs of excess pyrite is rssponsible fowv

whe low grade of both copper and sinc concenbrates,

s
S

Teat No, 2,

This test was conducted on the second shipment
of ore. The semple was ground sbout B85 per cent finer than
200 mesh and {loated,

Chaprge to Ball wMill:

3

Dra 1,000 prams ab ~20 mesh
Hnber - 7H0 prams

Lime _ - 2,0 b,/ bon

Diphenylg vanidine -~ Q.10 Io./ton

Sodium cyanide - 0,10 "

Reagents Lo Cell:
. . ey

Copper Clreulsy -

pubyl xanthate - 0,10 lb./ton
Pine olil L - 0,08 i
PH - 9,10,
The concenbrate was cleaned wilthout additional

roeagantg .,

¥ ono Ciyveuld -

Gopper sulphats - 1.0
Lime - 4,0 a
Sodium asprofloat - Vol
Pine oll e QL
pH -~ 11,70,
!
The concentrate wes oleaned tuwlce with the addition

off some lime,

Polished sectiong were made Drom samples of the finai
copper and sine gmneamtr&ﬁea for examination under the reflect-
ing microscope.

The mloroscepe revealed the presence in each of The con-
canbrates of considevable quanbities of contaminating minerals,
such as pyribe, pyrrhotite and chalcopyrite in the zine concen-
prabe, ss well asg sphalerite im the copper concentrate., While
small amounts of the econtaminatiog mineral were combined, the
gﬁ@éh@? part was free and should normally have been eliminatad

[

Tobation circuit. (See “Character of Ore® section, )

£]

in the £
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(Details of Investipgation, conird) -
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(Details of Investigation, conbid)

N
Do 2N

Taat No.

This btest was alse conduesed on No. £ ore ship-
mont. The grinding was the seme as In Teats Nos, 1 und &,
N Charse o Ball wMill:
Oxe . o Lo000 grams at ~&80 mesh
Waber - 750 grams
Thiocarhanilide - 0,10 b,/ /ton
Sodlum cyanide -~ 0,10 i
Zine sulphate - 2,0 “
Lime 2.0 1
Resgents Lo Gells
Copper Ciroult -
rosylic acld -~ 0,28 1b./ton
pPH - 8,20,
The concenbrate was clesned without additional
raagents .
* Zine Civeull -
g Lime « 4,0 1b./ton
Goppear sulphaie - 1,0 ¢
Sodium aerofloat -~ 0.0 "
Pine oil - 0,10 °
pH < 1L.85.

The concenbtrate wag cleaned wlithout additional
redgents,. The abssance of xanthates ssemed fo improve condi-
tions in the zind cireult in so much s the pyrite did nob
float so porelstently.

RESULTS OF TEST NO. &3
" {teight,§ — Assays s Matribution,
Produnt per 4§ On./tond Per (ent ! . PO _conb
cont 3 Au 4 Ag 1 Gu g AN Au Ag 4 Bu  § @n
Gu cone, 5.67 12,6619.52(25.6D0] 4,10} 60.641 BO.24| 86,388 7.49
Gu clesnap N . R B B ) . ' )
Lalling 4,85 10,755,911 2,361 5,681 15.80( 17.66] 7.39 8,07
Zn conc., 5,08 10,321,141 0,5515L.2 4,18} 3,271 0,707 BlL.79
[
“n cleanor o . . . ~ .
: talling 2,66 10,2510,95) 0.41L118,5% 2,567 2,35 Q.70] 10.568
Mlotation - ) ~ . L . .
talling 8H, T4 (0.,05[0.834] 0,09] 0,79 17.48] 26,49 4,861 81,30
Fead {(eale.) 200,00 [0.84]1.07] 1L.5&] 3,11]100.001100,001100,00{100G.00
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(Details of Investigatlion, conttd) -

The above procedure Leaves & high zinc talling
and a highe-pgrade zine cleesner talling to be treated, Thia
wonld supggest a gcavenging operation followlng the zinc
roughers with, possibly, regrinding of the scavenger GoOn~
centrateo slong with the zinc cleaner telillng. The following
test was conducteé along these lines although vone of the
products was reground.

[

Teat No, 4,

This test was done on the third shipment of ore
with the same grind as has been used in the loregolng teats.

Cherpge o Ball Mills

Ove = 1,000 pgreams at ~-20 mesh
Wator - T80 grams

Lime - 2.0 1b,/ton

Sodium cyunide - 0.0 %

sine sulphate 2.0 v
Diphenylguanidine - 0,10 °®

Thioccarbk nélide -~ 0,06 7

Reogenis to Cell:

Coppar Gireuli -

Pine oil 0,05 1b./ton

b

The concentrate was oleaned twice without addi-

tional reagenis,

<

Zine Rouwghoer Clrocult -

Gopper sulphate -~ 2,0 1b./ton
Lime o 4,0 n
~Gondltioning time - 80 minutes .

The concentrate was cleaned with the addltion
of extra pine eil and lime,

Zine Scavenger Circuit ~

Sadium aerofloat » 0.30 1b,./ton
Pine oil “ 0,086 i
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{Ohaervations From Unrsported Proliminary Temts, conb'd) -

grade of copper concentrate than would otherwiss be obialoed.
Th algo reduces the swount of aphalerites vhat Lleoate with
thae copper minevals,

A number of hests were conducted in which wariocus
xanthates wers used ln varying auounts as collactors fom
the copper and zinc miverals, They d&ld nob o any case abow
anough selectivity betwesn pyrive on tha one hend end eithex
ehalé@pypit@ or sphalerive on bhe other, snd 1t made na
gifferance how much lime mey have besp added. In one aush
sept lime wes added to the zine cireulid at the rate of
R0 poundz per ton and the soncenirabe alfier ftwo oleanings
pagayed more than 20 per cenbk ivon, the mejority of wbloh was
prosent a8 pyrite, Reagend 208 was uwsed in the é@ppar eiveult
in one tesh, in the hope of increasing gold recovery, but ib
Tloated altogather beo much pyrite.

Abscompts worse alsc made Lo selectively seblvate
the aphalesrite by careful conbrol of the copper sulphate
buk this proved a failure whem sine In the Lletatlon tallling
wont wp Lo move than one per ceanb and the pyrise was sbtlil
Froaning.

ip[elslele el eloIntulnlo)
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