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INTRODUCTION 

Location and descr ipt ion of the mine. 

The claims l i e at elevations i n the v i c i n i t y of 6000 

feet , and l i e about S miles to the southeast of Tatlayoko 

lake i n the Nanimo Mining D i v i s i o n , B r i t i s h Columbia. 

The property i s s t i l l i n the prospect stage, and only 

two short prospect tunnels have been dr iven . No bu i ld ing or 

mining has yet been commenced. The property i s e s s e n t i a l l y 

a go ld , s i l v e r deposit , with considerable arsenic and a n t i 

monŷ  which might also be mined i f a su i tab le market could be 

found for them. 
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Statement off the problem 

In t h i s paper an attempt w i l l be made to determine, what 

minerals carry the gold and s i l v e r , and how these minerals 

occur. Prev ious ly i t was thought that the s i l v e r was assoc ia t 

ed with the s t i b n i t e and the geld with the arsenopyrite , but 

a study of the assay resu l ts Shows that these associations are 

not of a d i r e c t nature. To determine what minerals were c a r r y 

ing the gold and s i l v e r , polished sections of representative 

samples of the ore were made and studied microscop i ca l ly . The 

samples were also studied megascopically. The probable para -

genesis of the deposit was also determined. 
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GEOLOGY 

General geology 

Dr . Dolmage, to whom reference has already been made, 

describes the general geology t h u s : -

"The veins cut T r i a s s i c sediments c h i e f l y a r g i l l i t e s and 

fine sandstones, but with one t h i n bed of f ine cherty con

glomerate, A short distance northeast of the veins i s a stock 

of quartz d i o r i t e probably re lated to the Coast Range Batho-

l i t h , the edge of which i s s i tuated a few miles to the south. 

Many dykes cut the sediments and range i n composition from 

d i o r i t e to basa l t , the major i ty being b a s a l t i c . Many i f not 

a l l of them are younger than the veins since they cut the 

veins or cut other veins which cut the v e i n s . One basalt dyke 

follows the main ve in throughout i t s l ength , crossing i t and 

recrossing i t and holding included fragments of i t . " 

Dr . H.V.Warren makes the fo l lowing observations i n h i s 

report . 

"None of the basic dykes were observed to displace the 

veins more than a few feet so that post mineral f a u l t i n g w i l l 

probably be of l i t t l e hindrance to mining. 

One vein s i m i l a r i n s t r i k e to the main veins and appar

ent ly related to them cuts the quar tz -d i o r i t e ana th is places 

the veins as Post Lower Cretaceous or Upper Jurassic i n age 

and indicates t h e i r probable re la t i onsh ip with the quartz-

d i o r i t e and a period of igneous a c t i v i t y with which miany of the 

important mines i n B . C . are associated. The rocks i n which the 

veins occur are eminently suited to the development of f i s sure 

veins and a l l the geological evidence i s s a t i s f a c t o r y . " 
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M i n e r a l ! z a t i on 

The deposit consists of three quartz veins outcropping on 

the sides of a steep rocky gulch , Two of these veins are f o l l 

owed under ground by tunnels . The number one ve in i s the most 

important at the present time having been traced 850 feet along 

the surface and followed for over 300 feet underground. 

The veins fol low f a u l t f i ssures and consequently pinch 

and swell both l a t e r a l l y and v e r t i c a l l y . In the upper or 

number one tunnel the ve in averages between one and one h a l f 

and two feet i n wadth fess tout in wiftth throughout i t s length, 

but i n places i t swells to as much as f i ve and one h a l f fe'et. 

The v e i n i n the lower tunnel averages about eight inches i n 

width . 

The veins consist of quartz, which i s the most important 

gangue minera l , and arsenopyrite , s t i b n i t e , p y r i t e s , together 

with minor amounts of s p h a l e r i t e , t e t rahedr i t e , and c a l c i t e . 
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Table No 1  

Ag3ay Results 

.Sample GOLD SILVER ARSKNIG ANTIMONY IRON SULPHUR 
~ ozslton czs l ton percent percent percent percent 

Assays from No 1 Tunnel, 

1 0.11 0.51 2.35 Trace 
2 0.04 0.35 1.15 0.10 
3 0.13 0.61 1.90 0.10 
4 0.36 3.3 0.30 :E4.85 4.3 
5 0.22 0.5 2.15 0.20 3.5 
6 0.91 9.6 2.60 0,45 
7 1.64 12.8 7.75- 1.75 " 9.4 
8 2.09 1.68 0.85 0.30 
9 0.47 5.10 1.15 0.40 
10 0.33 0.72 0.90 2.45 
11 0.08 1.5 0.30 14.70 5.0 
12 0.18 1.7 1.30 3.35 5.2 
26 0.02 0.2 
27 1.14 134 
28 0.86 22.5 

Assays from No2 Tunnel. 

15 0.28 6.5 
16 0.16 2.81 2*15 0.50 
17 0.68 2.55 2.05 0.55 
18 0.20 2.78 0.95 0.30 
19 0.66 14.8 3.4 1.7 5.5 2.8 
20 0.68 6.0 3.1 9.1 6.8 5.3 
21 0.90 18.9 4.7 6.3 - 7.7 6.5 
22 0.15 0.79 0.30 Trace 
23 0.72 5.2 6.9 0.6 7.5 3.6 

Vein outcrops 

13 0.01 0.4 
£5 0.01 1.6 
29 O ^ a 19.5 
30 1VZ6 .67.9 

A 0.84 7.0 
B 0.86 15.7 
0 0.02 0.5 



10 
ASSAY RESULTS  

Assays of the ore. 

In table number one the average r e s u l t s of the assays 

oarriea out by G.S.Eldridge and Company, and P.W.Thomas are 

tabulated. In considering these r e su l t s i t must be taken into 

account that some of the high values are due to secondary 

enrichment. 

Conclusions drawn from the assays g&J33SQBS& 

1. Number one ve in i s the most promising of the two veins that 

have been explored underground. 

2. The outcrops where no meta l l i c minerals or green sta ins 

can be seen are very low i n gold and s i l v e r ; whereas, the out

crops i n which me t a l l i o minerals and green s ta ins are found are 

very high i n gold and s i l v e r . 

3. The s i l v e r and the antimony may be associated, but a con

s iderat i on of assays numbers 4,6,7,9,11,19,and £1 show c l e a r l y 

that the re la t i onsh ip i s not a d i r e c t one. As tetrahedri te 

was found on a megascopic examination of the ore, i t i s quite 

probable that the s i l v e r i s associated with th is mineral rather 

than with the s t i b n i t e . 

4. The gold and the arsenic may be associated, but a con

s idera t i on of assays numbers 1,5,6,7,8,16,17,19,£0,21, and 23 

show that the re la t i onsh ip i s not a d i r e c t one. 

5. In sp i te of secondary enrichment, i t i s c l ear that gold 

and s i l v e r i n appreciable quantit ies occur throughout a l l the 

mineralized ve ins . 
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Assays of the arsenopyrite 

An assay was made on the arsenopyrite by H.C.Edwards. 

I t ran .12 ozs of gold per. ton, which i s lower than the maj

o r i t y of the assays obtained from the ore samples. As the samp/* 

/ / r e s u l t cannot be taken as conclusive evidence, but only as a 

further proof that the gold and arsenopyrite are not d i r e c t l y 

r e l a t e d . MINERALIZATION 

Megascopic descr ipt ion of specimens 

Sample No. 4 

Predominately a mixture of f ine-grained s t i b n i t e and 

quartz, together with minor amounts of f ibrous arsenopyrite , 

which shows i r idescent a l t e r a t i o n . Very small c r y s t a l s of 

p y r i t e may be seen. The surface of the specimen, which was 

next to the w a l l rock, i s a l t e r e d . 

Sample No.5 

Fibrous arsenopyrite and quartz at r ight angles to the 

vein wal l are the two main minera l s . These are veined by a 

massive v a r i e t y of s t i b n i t e . Minor amounts of c a l c i t e are 

present. Small quantit ies of s p h a l e r i t e , and i r o n s t a i n may 

also be seen. 

Sample No.11 

This specimen i s very s i m i l a r to No. 4, although less 

a l t e r a t i o n i s shown. 

Sample No. 12 

In t h i s sample most of the s t i b n i t e i s massive, although 

some occurs i n rad ia t ing groups of a c i c u l a r c r y s t a l s showing 

perfect cleavage. Arsenopyrite and quartz, which show a 
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f ibrous s t ruc ture , also occur i n large q u a n t i t i e s . Minor 

amounts of massive cleavable s p a h l e r i t e , and cubes of pyr i t es 

may be seen. 

Sample No, _7_ 

The predominating minerals i n t h i s specimen are arsenopy

r i t e , which i s tarnished, and quartz. These two minerals show 

a f ibrous structure at r i g h t angles to the ve in w a l l . Small 

veins of s t i b n i t e occur throughout the sample. Minor amounts 

of massive cleavable sphaler i te also occur. 

Sample No, 19 

"Veins of s t i b n i t e cut t ing the arsenopyrite and quartz i s 

the main feature of t h i s specimen. One surface of the sample 

i s covered wi th wal l gGuge. 

SBmples.IN0*20 & No, 21 

These two samples are for a l l p r a c t i c a l purposes the same, 

so one descr ip t ion w i l l apply to both of them. Fibrous v a r 

i e t i e s of quartz and arsenopyrite , and massive v a r i e t i e s of 

s t i b n i t e are the predominating minera l s . Small quant i t ies of 

massive cleavable s p h a l e r i t e , and c r y s t a l s of pyr i t e also occur. 

The specimens are stained wi th i r o n . 

Sample No, 25 

This i s the most in te res t ing specimen i n the s u i t e , A 

h igh ly concentrated zone of m i n e r a l i z a t i o n i s found next to 

,the wal l rock. In t h i s zone are large quantit ies of p y r i t e 

and arsenopyrite of the c r y s t a l l i n e v a r i e t i e s , and minor 

amounts of massive s t i b n i t e . These occur i n a quartz gangue, 

which forms a l a r g e r proportion of the remainder of the 
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specimen* A black minera l , wi th high l u a t r e , associated wTth 

the s t i b n i t e was observed. By blowpipe analyses i t was 

determined to be t e t rahedr i t e . Small quantit ies of c a l c i t e 

containing strontium were observed. The c a l c i t e appeared to 

be of a l a t e r period of m i n e r a l i z a t i o n than the other minerals 

i n the specimen. 

Sample No. 25 

This specimen i s a s o l i d piece of rhombohedral c a l c i t e , 

no other minerals being evident . 

Microscopic Descr ipt ion of Pol ished Sections 

Pol ished sections were prepared from ore samples numbers 

4 ,7 ,19,21, and 23. No sections were made from ore samples 

numbers 5,11,12,21, and 25, as t h i s would only have been a 

r e p e t i t i o n of what was already shown i n the sections made from 

the other samples. 

Each of the polished sections i s described, and the i n t e r 

esting ones are i l l u s t r a t e d . 

Section 1, Sample 4 

This sec t ion , which i s i l l u s t r a t e d i n f igure 3, shows 

i r r e g u l a r masses of s t i b n i t e , and c r y s t a l s of arsenopyrite in 

a gangue of quartz. The s t i b n i t e contains hypidiomorphic 

c r y s t a l s of quartz, showing that the s t i b n i t e i s younger than 1he cjuartz. 

the arsenopyrite:,- because c rys ta l s of the l a t t e r ar©--found 

i n the former. Some of the fractures i n the arsenopyrite are 

f i l l e d with s t i b n i t e . 

Section 2, Sample 7 

Predominately quartz and arsenopyrite , with several 
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minor masses of s p h a l e r i t e , and the whole veined by s t i b n i t e , 

showing that the s t i b n i t e was the l a t e s t to be deposited. 

Idiomorphie c rys ta l s of arsenopyrite were found i n the quarts 

and s p h a l e r i t e , and hypidiomorphic c r y s t a l s of quartz were 

contained i n the s p h a l e r i t e . Prom the above i t may be seen 

that the order of deposit ion from the e a r l i e s t to the l a t e s t 

was arsenopyrite , quartz; s p h a l e r i t e ; and s t i b n i t e . This 

sect ion i s i l l u s t r a t e d i n f igure 4 and 5. Figure 4 shows the 

re la t i onsh ip of the quartz , arsenopyrite , s t i b n i t e and s p h a l 

e r i t e , Figure 5 i s i l l u s t r a t i n g the t y p i c a l c r y s t a l s of arseno

p y r i t e contained i n the quartz . These c r y s t a l s are large and 

have wel l developed faces. 

Sections 5 Sample 7 

This sect ion i s very s i m i l a r to number 2:> both being 

made from the same sample. No sphaler i te was apparent i n t h i s 

sect ion , but arsenopyrite , quartz, and s t i b n i t e were found. 

"Very small inc lus ions of a second gangue mineral were found i n 

fractures i n the quartz. 

As f a r as could be determined by microchemical t e s t s , and 

a megascopic examination of the s l i d e , t h i s second gangue 

mineral was c a l c i t e . I t i s quite evident that the c a l c i t e was 

deposited at a l a t e r date than the quartz . This sect ion i s not 

i l l u s t r a t e d , as nothing of exceptional interes t was shown. 

Section 4, Sample 19 

Of most Interest i n t h i s sec t ion was the beaut i fu l v e i n -

ing of the arsenopyrite by the s t i b n i t e . This i s i l l u s t r a t e d 

i n f igure 6, which represents a t y p i c a l occurrence of the 
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arsenopyrite and s t i b n i t e . Figure 7 shows the s t i b n i t e v e i n -

ing the arsenopyrite and the quarts . The age re la t i ons here 

are the same as found i n previous sect ion ; that i s , the arsen

opyrite being the e a r l i e s t and the s t i b n i t e the l a t e s t . 

Section 5 Sample 20 

This i s perhaps the most i n t e r e s t i n g sect ion made. I t i s 

predominately sphaler i te and quartz . Fractures i n the spha l 

e r i t e are replaced by quartz, s t i b n i t e , and arsenopyrite . 

Crysta ls of arsenopyrite are found i n both the quartz and s t i b 

n i t e veins but no c r y s t a l s were found i n the s p h a l e r i t e . From 

the above, and figures 8,9, and 1 0 t / / i t may be seen that the age 

re la t i ons here are opposite to the normal; that i s , the s p h a l 

e r i t e was the f i r s t to be deposited, followed by the arsenopy

r i t e and the quartz , and f i n a l l y the s t i b n i t e . As the other 

sect ions , i n which sphaler i te was found, showed the normal order 

of deposit ion, the normal order w i l l be taken as correct u n t i l 

further evidence to support the reverse order i f found. 

Section6. Sample 2.1 

This sect ion i s predominately a mixture cf massive quartz 

and s t i b n i t e . Hexagonal c rys ta l s of quartz are found i n the 

s t i b n i t e . Small c rys ta l s of pyr i t e and argsmopyrite are also 

contained i n the quartz . The p y r i t e , arsenopyrite , and quartz 

represent an e a r l i e r period of deposit ion, and the s t i b n i t e a 

late**. The sect ion i s i l l u s t r a t e d i n f igures 11 and 12. 

Section 7, Sample 25 

More p y r i t e was seen i n th i s sect ion than any of the others 

Arsenopyrite , pyr i te ,and minor quantit ies of s t i b n i t e i n a 
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quartz gangue were the minerals seen, f igure 13 shows t E e i r 

r e l a t i o n to one another, the order of deposition being the 

same as found i n the other sect ions . Although t e t rahedr i t e , 

associated wi th the s t i b n i t e , was seen i n the sample none 

appeared i n the polished sec t i on . 

Section 8. Sample S3 

As t h i s sect ion was exact ly the same as sect ion 7 i t i s 

not i l l u s t r a t e d . The only reason i t was made, was i n order 

to f ind the te t rahedr i te , but wi th no a v a i l . 

Conclusions drawn from hand specimens and polished sections 

To summarize the resu l ts from the study of the hand 

specimens and the polished sec t ions . The fo l lowing minerals 

were i d e n t i f i e d ; 

Ore Minerals 

1 Arsenopyrite (-FeAs S) 

2 Sphalerite f£nS) 

3 P y r i t e (FeS g) 

4 S t ibn i te ( S b g ^ ) 

5 Tetrahedrite (Cu Sb S ) 
8 2 7 

Gangue Minerals 

1 Quartz (Sifg) 

2 C a l c i t e fCaCOg) 

Paragenesis of the deposit 

To summarize the resu l ts obtained from the study of the 

hand specimens and polished sections the fol lowing order of 
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m i n e r a l i z a t i o n i s postulated, 

1 P y r i t e 

2 Arsenopyrite 

3 Quartz 

4 Sphaler ite 

5 Tetrahderite? 

6 S t i b n i t e 

7 Oaloite 

Although the tetrahder i te was seen i n hand specimens, i t 

was not seen i n polished sect ions , and since i t was seen 

associated wi th the s t i b n i t e , i t i s put i n the paragenesis 

where shown. 

In sect ion 5, sample 20, a d i f f e rent order of deposit ion 

i s apparent. In th i s case the sphaler i te was the f i r s t to be 

deposited followed by the p y r i t e , arsenopyrite , quartz; and 

s t i b n i t e , This order i s probably due to the predominance 

of sphaler i te i n th is sample. 
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C O N C L U S I O N S 

Although i t has not been d e f i n i t e l y determined, the 

s i l v e r i s most l i k e l y associated with the te t rahedr i te , as th i s 

i s a common s i l v e r - b e a r i n g minera l . Prom a study of the assays 

i t i s quite evident the s i l v e r i s not associated with the 

s t i b n i t e . No free gold was seen under the microscope, there

fore the gold i s most l i k e l y chemically associated with, one 

of the ore minerals , poss ib ly the arsenopyrite . Prom a study 

of the polished sections and assay r e s u l t s , i t i s quite e v i d 

ent that th i s i s net a d irect r e l a t i o n s h i p . This conclusion 

was furthur born out by an assay of the arsenopyrite . 

A l l the minerals except the c a l c i t e are primary, there

fore i t can be said that they w i l l more than l i k e l y continue 

to depth, instead of p lay ing cut near the surface, as i s the 

case with secondary minera ls . 

In m i l l i n g the ore i t should be crushed to at l e a s t 200 

mesh i n order to separate out the s t i b n i t e , and even th i s 

fineness w i l l not separate a l l the s t i b n i t e . 
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