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Location of the Property: 

The Domineer claims, fron which the shipment 

was obtained, are -situated on LTount 'washington, Vancouver 

; » Island, 14milea northwest of Courtney i n the Nanaimo • . i|s 
\ .y '^ -.^ . - ^ ' V - '- . - • < . ' - - - ^ . ^ T ^ T - ^ r ---- . : ; • ; '•; • ' - , - • - ' •<•;• " ~? 

mining division, B r i t i s h Columbia. ^ 

Sampling and Assaying: 

After crushing, cutting and grinding by 

standard methods a representative sample of the shipment v, 

was. obtained: which .assayed as follows: 

' : '" : . . . „ ; . ' - - - ;j s i : 

; '.1 ^ 

Gold-
Ivei 

Arsenii 
Copper 
Iron 

." ;,' .-, . This analysis indicates that the shipment contains 

0.34 oz./ton 
6.29 

5.48 csr cent 
1.74 

15.33 11 

13.88 11 

0.45 It • 
Q.76 •;• * » 

58.50 per cent. 

. - "'•'•Sit 

.. " • . ; Six polishecl."section3 were prepared and examined" i ^ ^ P 

• Metallic minerals form,at least one-half of the ' - . 

:.y con^eht^.c-f- the polished sections and, in their approximate; 
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(Character1st i c s of the Ore, cont'd) -
1 

order of decreasing abundance, consist of: pyrite, 

arsenopyrite, chalcopyrite, sphalerite, tetrahedrite, 
V 

&1 

I 1 

KM 

• 

i n 

, and .coveHite. ." -' " ^ 

•..' , Pyrite occurs ' as coarse to fine irregular grains 

and small masses scattered through gangue. It i s rather 

extensively fractured and the fractures f i l l e d with gangue, 

Gangue i s also v i s i b l e as occasional small inclusions • ' 

i n apparently dense sulphide. 

- - :Arsenopyrite has the same modes of occurrence as 

^pyrite with which i t is.'often very intimately admixed. In 

B P . 

• • 9 

'•general, however, i t - i s . much more f i n e l y grained than the :• / 
SSv ;" :^^ - ^ ^ i V M^kt^^ ; •' " •••• • •• "' "... \ - ,'• - p y r i t e . |g . r • -

r Chalcopyrite* i s quite prevalent as coarse to ̂  i ' ' 

• ' ' fine, irregular grains and small masses i n gangue, as well 

as t i n y inclusions i n pyrite, arsenopyrite, and sphalerite.. ; • • '•;,. 

. > - - j ' I t jsgxjf^l^ .rare tiny flakes „ • • 
m m 

- Vcampai 

medium to fi n e irregular grains disseminated i n gangue. ; < - ; 

if*. 
inclusions" i n "pyrite,'\ar.senopyrite, and chalcopyrite. .. . ;c... :&jsg 

CovelIite riS; v i s i b l e In p r a c t i c a l l y negligible w 

.; .' quantity as rare tiny scales In chalcopyrite, sphalerite- . 

and. ranrue. 36 

teoiatinued oh next page) 



(Characteristics of. the Ore. cont'd) -

Concluaicna from Ulorescoolc *_:;:imlnation -

Since no native gold or s i l v e r j or gold or sil v e r 

•' the tetrahedrite carries s i l v e r . Also, since a chemical 
analysis shows lead to be present i n the sample, i t Is 
possible that the ore contains silver-hearing galena, 

; although this, mineral i s not v i s i b l e i n the polished sections 

y-"*.!\ 
Investigational V/ork: -

• It was requested by Dr. D. P. KIdd that the f o l ­

lowing ^Information be obtained i n the test work on the ore 

shipment: î ;-v:> -'};_ §|| -• 
1« Is the;' ore. l i k e l y - to prove amenable to cyanidation. 
2» What r a t i o of concentration could be secured by 

• ;: bulk f l o t a t i o n . ' ,. 

•../,'.3. ..Would such a..concentrate be s u f f i c i e n t l y high, i n 
• . ' ' - • : - • .~v / i,,"-,- -•>- • -~ lift pgr | ' ' — .-r •••••• —"X- v-" v — •».— •• 

•,'-_r:'.- T-^^^ arsenic to avoid the arsenic penalty and get paid 
; ' 7"' -v-VH' • f o r i t ' at the" Tacoraa smelter. 7 ' 

/-.''v'.'V- 4. I f no t,::T could two concentrates be made — one high 
In arsenic and " the other low i n arsenic. - .. ' 

; The: -testwork on' the. .shipment ^ave^ the f o i l owing 
- /answers to these inquiries: p g r ^ 5 ^ * 

Bi 1* The ore i.a "not' l i k e l y to prove amenable to cyanidation 
2. The ratio, of concentration secured by bulk flota*r 

V7;.,tiOT:.was.,3.6:lV after cleaning the primary conoen* £ 
^ir^-^ih^f.-T^ jif: "• n**i*> '̂ '•ft'i*": ~<F-& 

. '3. Owing to the comparatively large amounts of pyrite 
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(investigational IVork, cont !d) -

-̂ ^ In the bulk concentrate, .such a concentrate 

.... ' -would-not be .sufficiently high i n arsenic - to avoid • . 

-• an arsenic penalty at the Tacoma; smelter;. , . r."-.;. ..".. • 

^ 4. By selective, f l o t a t i o n methods two concentrates ' 

can be made, one high, in arsenic and the other 

' low i n arsenic. 

•;"-- Details of the Test :7ork; , t, ' ' • / -

Test ^o. 1 (A, B, and C). - Cyanidation.: 1 

. Portions of. the ore at minus 14 mesh were treated 

as follows: ' ; ;; ' 
In Test ,No. 1-A the- ore was. ground i n cyanide 

.. - ,.solution of 1,pouiicl'^TaCIJ .per ton strength and the pulp ; " v. 
agitated for 24 hours. . /: "• . ] 

• . - \ i n Test'.Hq. 1-B the ore was ground in water and 
the pulp was f i l t e r e d and washed prior to agitation. 

• w6 j^ru^'est'Ko * 1-C the ore was. "ground i n a lime pulp • 
. and agitated i n cyanide- solution• -

' '^3^1 The fineness of grinding was 89.Q per cent minus" •/-"fi 

.200 mesh. Sufficient lime was added to the cyanidation to. * 
y\ /.maintain, alkalinity".-. •• - - . -,: v- •. .M%4 - .--v; -.¬

Results of" Cyanidation:,: - :̂->̂>.: 
- • - ; . • - (Feed ~ Au, b.34|o2.Aon; A^. 6.29 oz.Aoo) : 

• :Grind, : Tailing-.. ,t; Extractions, :Titratipns^ Reagents 
Test: A g i t a - . : ^ ;;; assays,.;, .: • per cent ," " t lb./ton : consumed, . 
\ Mo.: tlon :, r »200 t ̂  oz./ton :- - : - ; solution tlb./ton oreWm 

: hours:'mesh. : Au .: Ag ; : ;- ' :T7aCN : CaO; riaCH a Cap ^ 
. . wg^i- "-'--v.-*?." r-.-****̂ ' 

i-A 24 89.0 4 ^ ; 58 .8 ' 24.8T 0.6 -0.20 4.B 2s.e^ 
l-B 24 89.0 0.15 :4.95 55.9 21.3 0.5 0.15 5.8 
1-C - l »-- • •• ..... 24 89.0 o;i5 .'4.81 55.9 . 23.5 0.5 0.15 6.0 23^1 
•i " ~ : «• -- . • " 
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(Test Mo. 1, cont'd) 

In order to give an indication of the degree 
of fouling of. the final,cyanide solutions, determinations 
of the reducing,' power were rmade in each test and resulted 
as follows: • ; " * : • . . . • 1 

Test "Mo. 
. ' ' • • 

1-A 
1-B 
1-C 

Reducing power, 
ml- N / I Q Kl'nCU per l i t r e • 

620 
680 
520 

The 'results i n this tost show high reagent con¬

sumption, fouling of the cyanide solutions, and a low 

percentage of extraction of both gold and s i l v e r contents.. 

Test NO. 'S. - "Concentration and Cyanidation. ^ ; & 
- •'. ; '• . In this, t e s t an-attempt was made to f l o a t off 
a high-grade "copper-gold concentrate'in a .lime pulp and to 
extract tha^goId remaining in the fl o t a t i o n t a i l i n g by 

cyanidation. 
• -. The oro at minus 14 mesh.'was gro.xjnd i n a b a l l - §§§§ 
m i l l .to pass, 75".8 per cent minus 200 mesh. Two pounds of . 
lime per ton of ore was'added to the grind. After .grinding 
the ;pul^ waa;transferred, to' as.Denver f l o t a t i o n machine' ;;k 
and a flbtatibn rconcentrate obtained by the additions of"" 
0.03 pound butyl xanthate and 0.04 pound pine o i l per, ton..: 

This concentrate was cleaned in a smaller machine-.^ 
. The f l o t a t i o n 'tailings were divided into ' three . : - . - ^ 

parts (A, B, and 0) ; : Part A was agitated i n cyanide solu— 'Sip 



(Test ;;o. 23 cent *d) -

low lime t i t r a t i o n , i-'art 73 was. treated similarly to 
Part A but with 48 hours' agitation. Part C was agitated 
for 24 hours i n cyanide solution of 1 pound IJaC'T per; ton. 
-strength with"a Mgh:llme' titration.. ; 
Results; 

Flotation. 

•yv 

• t ^ C l ^ i l Is t : . A s s a y s ; Dis tribut ion, 
Product : per : Oz./ton : X3er cent : r>er cent 

: cent : Au ; Ag Cu : A_s_ : Au : Ag : Cu ; As 
Feed - ' • 

* • 

"•100.00 •0.34* 5.95° 1.83° 5.77* "lOo.O 100.0 100.0 100.0 
Plot. v.. 
cone. : 12.44 :!• 20 25.14 10.18 6.92 I 4 3 . 9 52*6 69.3 14.9 ; 

FlOt. . -
middling : 13.67 :0.64 7.28 2.10 11.58 . 25.7 16.7 15.7 27.4 

Plot. a • 
• 7 - -

t a i l i n g : 73.89 
• * .. -a 

:0.14 2.47 0.37 4.51 • . 30.4 30.7 15.0 57 .7 I 

®. Calculated. /. 

The ratio, of - concontration was .8:1.. n 

,J• -.-}'• Cyanidation of • Flotation Tailing'. 

pH=8.6 

Test 
No. 

:Agita-
: \fc£oa, 
: hours 

: Tailing .: Extraction,: 
: assays, ; per:centj : 
t 0 2./ton: Au : Ag : 

V H V / H W U , „ f t 

Titration,- : 
V • lb./ton 

solution : 

Reagents 
consumed, 

lb./ton ore 
Test 
No. 

:Agita-
: \fc£oa, 
: hours : _/̂ -v..A3 ri: \ : i : • '- **** Ba.CN r CaO : NaCTJ : CaG • .A 

1 "A 0 24 . .0.12 1.65 14.3 33.2 0.8 0.10 • 3.5 - 8.8 
* B : 48 0.06 1.75 57.1 30.0 0.9 0.10 v - -.4.3 -. • 9i.9 O f * 

v.C -Hi ' - 2 4 ; 0*09 1.70 35.7 31.2 0.9 0.55 3.3 - 18.9 ... 
•"' 

Sumnary of ' Test No. 2t 
{i?er cent) 

Recovered.-by'flotation .concentration - 55.2 
. Extracted from f l o t a t i o n t a i l i n g . - " -;: 

'"~^48-hour agitation) - 25.6 

AK 
61.8 
11.6 

http://Ba.CN
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(Test :;o. 2, cont 'aj -

The flo t a t i o n concentrate obtained i n t'cls 

test was hardly suitable for shipment and the extraction 
of gold and si l v e r frorrthe f l o t a t i o n t a i l i n g s was poor. \ 
The oxidized condition.of tho.' shipment was a.factor In 
these r e s u l t s . . | • 

Test So. 5 Bulk f l o t a t i o n . 

The ore. at minus .14 mesh-was ground in a b a l l 

m i l l to;pass 7 5 . 8 per cent minus 200 mesh. . Six pounds of^ 

soda ash, ,0*10 pound. o"f-potassium amyl ...xanthate and 0 . 0 7 , , 

pound of Aerofloat Uo.-31 per ton were added to the grind... 
• SOT 

.'.V »iP 
•..J-'J'-Jf 

>*..; « £ 

and 0• 07 pound of pirie ; o i l per ton• This concentrate was : 

..cleaned i n a smaller machine. • . '• , .- - • • '." <•';'- | 
Re suit s of^-^lot at! on; ' . >.v '̂-- .:" .r'^ -

a. A -s s a y s • : • '- i . Distribution, :.. 
S Product": "perC'-r- ,0z./ton' . . r Per cent "^"r per cent • • "" • ''-'̂  

rVi'eight,-^ 
: pe i* ̂  

' v •V cent v r::r Au. r .. A R : • Cu : As Au : A£. Cu : • AS..-̂  

.:. middling:' .9.60 ;:0.60 6.30 0.82 15.49-15.3 9,6 4.6 27.2^ 
^ t a i l i n g - 62.30 :0.0.7 1.57 0.14 ' 2.S& : 11.6 1 15.5 ̂ 5 ^ : .32^^ 

M 
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W i $ - ^ * » 4 r 1*4*. 

Test Ilo. 4. - Selective Flotation Concentration. 

In this test an attempt was made to prod-ace'a 

f a i r l y high-grade concentrate low in arsenic and a second 

concentrate high in arsenic, ..¬

The or© at minus 14 mesh' was ground i n a h a l l 

m i l l to. pa a s 77%6' per. cent. minus 200 me sh. Two pounds of .', 

soda ash per ton was added to the grind- The pulp was then 

transferred to the flotation machine and -a concentrate 

obtained by. the addition of 0.04 pound butyl xanthate and 

0,035 pound of pine o i l per ton. The",pulp was. then further 

conditioned with 6 sounds of soda ash per ton. and a second 

concentrate, obtained by the addition of 1.0 pound of copper 

sulphate,^6.15.pound. ofjpotassium amyl xanthate and 0.08 ; . 

pound of pine o i l per ton* - The - concentrates were cleaned," 

In a smaller machine/. ,; i^^'K"-^ vf^'~' 

Results of Flotation: - : : r " ; .;• ^ .. 

Product 
: eight, 
per 
cent -

Oz./ton 
A s a a y s 

Per cent 
Au A E Cu As 

Distribution, 
per cent 

An AS. Cu A S 

Feed .. • • 
: Copper;;-^^ 
cone. -, 

,Copper 
middling 

Pyrite 
cone. 

Pyrite: V 
middling 

Tailing • 

100.00 0.30* 5.15® 1.83* 6.49* 100.0 100.0 100.0 1 0 0 . 0 ^ 
,0.9 ,: 

3.17 
23.40 

7.56 
60.88 

0.74 22.38 

0.78^ 5.30 

5.53 6.13 

0.92 16.54 
0.40 6.34 0.94 13.55 
0.057* 1.^2: 0.15 2.22 

.11.3 37.4 -69.9: 

7.8 I 13.6 9.6 

60.8 24.1 11.7 

10.0 - 9*3 3.9 
10.1 15.6 4.9 

3.0 
5 9 . 5 ^ 

15*7 
20.8 : 

^:'Vcaiciiatect.:;;\. • l l fp f iSS H S ^ ' f e ^ ^ : © g ^ K 
The. ratios of concentration were 20:1 i n the 1st con- -

cent rate and 4.3;i" i n the second. The f i n a l pH of the pulp 
:, was 9.0. ::-^$^-;''y v. ;. y,;'5̂  • ;-"v: 

^ -It ••is: apparent from- these results that the major , ̂ i ^ r ^ ^ 

por.tion;,of- t ^ ^ the . chalcopyrite, the . v; 
-'7 vicopper^6ne'entrate• -recovering•.7Q. per cent of the copper •'in.±/:0£j0m 
fM. the»v«re .but only 11' per cent xof the gold. 
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Test -I?o. 5. - Selective Flotation Conasntration. . . 

In this test an attempt was male, hy adding sodium 
sulphide to the grind, tc counteract the oxidized condition 

. .of the ore and aid in the recovery of the gold and s i l v e r . . 

The ore at minus 14 mesh was ground i n a h a l l 
:- m i l l .to pass- 78.1 percent minus 200 mesh. Two pound's of 

sodium sulphide per ton was added to the grind. The "; 

pulp was then transferred to a flot a t i o n machine and an 
,: I n i t i a l concentrate, obtained by the additions of 0.03 pound 
"• - •—'•• - - ? ' ."- - • " . \ : — - ~ ' . , : \ . . • v 

• , of butyl xanthate., 0.03 pound of pine o i l and 0.02 pound. \ •_/,. 
"~ : of. c r e s y l l c acid per : ton. The pulp was then further condi- "'^pfi 

tioned by addition o£ 7 pounds of soda ash per ton and a : .. ̂  
.second.concentrate:obtained by the additions of 1.2 pound y" 

copper sulphate, 0.10 pound potassium amyl xanthate and 
0.05 pound pine o i l per ton. Both of these concentrates x -

were cleaned In a smaller machine. : . ...... r . . -:. ..•.; <;. .^ 
Results - of Flotation:' ~ ' ~ " ••-•• ••"•ŷ /::-̂ -̂ -̂ -v:".-:.;L ' • v 

• - •. r.Veight-, : . v.- .:-----. A- 3 s a' y a -- - ; • .. Distribution. 
Prc-duct : per, . Qz./ton . .: Per cent : -r - per cent' - • 

cent -4:- AU • J". • Ag -: Cu r As .: Au r At? .: Cu : As 
Peed -m-r 
Copper 
-cone. 
Copper 
middling 

< r Pyrite . 
cone. 

Z Pyrite 
- middling 
;v.. T a i l i n g 

100W•••SSV35* 6.11* 1.75* 5.54^:100.0 100.0 100.0> 100.0 S 

6*55, -1.55 ; 49.84 16.84 3.16 : 28.9 ; 53.4 62*9^-'^3.a^ 

9.65 :0.62 7.06 2.80 9.56 : 22.4 11.1 15.4 16.T i 

18.05 :0.68 5.28 1.40 14.96 : 34.7 . 15.6 14.4 48.018 

6.38 :0^22, 5.12 0-80 - 7.58 : 5.9 5.3 2.9 - 8 . ^ 
59.37 :0.06 ;. 1.50 , 0.13 2.03 : 10.1 14.6 4.4 21.9:£ 

f- /Calculated^: 
^ ^ The ratios of concentration were 15-.3:1 In the - f i r s t c o n ^ S 
centrate and'5.5:1 in the second. pH of f i n a l pulp = 9.3. v r - ^ 
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Summary and Conclusions; 

The test work on the shipment showed that the ere " 
i s of a refractory nature and that the gold i s amenable 
neither..to-.cyanidation•.•.nor"to.- bulk fl o t a t i o n concentration. 
The pro contains 1.74-per cent copper, mostly in the form 
of chalcopyrite^. and this mineral fouls the cyanide solu­
tions and results shew a poor extraction of the ^old and a 
high reagent consumption, . A S the ore contains about 3 5 per 
cent, sulphides, which would report in the"bulk .concentrate,:.. 
the ratios of c oncentratlori»was only 5.6:1 af t er cleaning . 
the primary coneentrate.; This method did not succeed i n 
producing a bulk concentrate which would' be suitable for / 
^ s i ^ ^ e n t y t a ^ / \ ' %S-3lBI 

!est - Ho. 5^ selectl ve flotat!on methods'-© f: "• [M <M 

concentration produced ail ̂ ^ n i t l a l . concentrate assaying 
ass? 1.56 ounce gold par.ton, 49.84 ounces Silver per ton, 

.copper 

30 

|gg|;;3".16V per 'cent arsenic, t&$p| 

rec^OTies;£being,35.5rper of the gold. 59.5 sper cent 
$eBBS&^ of the copper and 4.4 per- cent 

en the middlings products; were included. ;> .::?f-? ^^/j^ :^^^oJ;'.t.he.-arseni : 

S i 

- ' ]A second concentrate was "made'assaying 0.68 dunce gold, per :~r.;v 
; ton, 5.28 ounces s i l v e r per ton, 1.40 ner cent cop .er a n d ~ " 

•• 14.96. per cent arsenic, ' t^,recoyeides/being 36.0 per cent _; 
of the gold, 16.4 per cent of the s i l v e r , 14.8 per cent of "!" 

• the copper and .53.1 per cent of the arse^iic. • ; : . 

- " 'The reagen^onsumption and sun sequent t a i l i n g 
' assays were high>In a l l . tests. This i s duo largely to the 

oxidized condition^ of the sample shipment and would not 1 'S:^3m 



(Summary and Conclusions, cont'd) -

necessarily apply to a shipment of freshly broken ere, 

; " - VThile the test work on the ore shipment Is by . 
no means conclusive, the results, obtained indicate that 
a "method of selective flotation seems to offer the best 
p o s s i b i l i t i e s for treatment of this ore. Those results 
should be improved upon by further test work on a freshly 
broken shipment. . - , §v V-

9M 
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