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MINERALOGY OF THE MERIDIAN MINES 
CAMBOURNE, B.C. 

INTRODUCTION 
Gold was discovered near the townsite of Cambourne B.C. 

i n 1899, and a gold rush r e s u l t e d . Among the many olaims staked 
was the O y s t e r - C r i t e r i o n group, on whioh development s t a r t e d i n 
1900. There was some a c t i v i t y i n ' t h e d i s t r i c t u n t i l 1905, when 
i t beoame evident that while most of the v e i n s i n the< area did 
co n t a i n g o l d , none oontained gold i n s u f f i c i e n t q u a n t i t y to pay 
f o r e x t r a c t i o n . 

On the O y s t e r - C r i t e r i o n group, 1000 feet of d r i f t i n g 
was done on the ore shoot, and 14,000 tons of ore e x t r a c t e d , 
y i e l d i n g b u l l i o n to the value of $52,469, or about #3.75 per ton. 
The reoent r i s e i n gold p r i c e s has aroused f u r t h e r i n t e r e s t i n the 
d i s t r i o t , w i t h the r e s u l t that many of the mines have been r e 
opened. The Mer i d i a n Mining Company, e a r l y i n the f i e l d as the 
operators of the Red Horse Claim, have acquired the Oyster-
C r i t e r i o n group, the Eva group, and many others nearby. 

This report i s on the Mineralogy of the ore of the 
p r o p e r t i e s of the Meridian Mining Company; the samples being 
c o l l e c t e d by Dr, H. V, Warren, under whose d i r e c t i o n the s t u d i e s 
were o a r r i e d out i n the Alinefalogy l a b o r a t o r y of the U n i v e r s i t y 
of B r i t i s h Columbia, during the se s s i o n of 1933-34. 
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PARS I 

GENERAL GEOLOGY 

j)e s c r i p t i o n of the Area. 
The p r o p e r t i e s of the Mer i d i a n Mining Company l i e i n 

the Lardeau Map Area. This area comprises a long s t r i p of country 
from the nor t h end of Kootenay Lake aoross the S e l k i r k Mountains 
to Columbia V a l l e y at Revelstoke. The town of Cambourne, near 
where the p r o p e r t i e s are s i t u a t e d , i s on Independence creek, above 
the North-East Arm of the Upper Arrow Lake. 

The Nelson B a t h o l i t h forms part of the western boundary, 
and l a t e r g r a n i t e s of the Kuskanax B a t h o l i t h , the eastern. The 
sedimentaries whioh form most of the area, l i e i n a trough between 
these g r a n i t e s . The bulk of the sediments are of the Lardeau 
s e r i e s , whioh were l a i d aown i n the Late Pre-Cambrian time. 
Table of formations 

Quaternary Reeent Al l u v i u m 
P l e i s t o c e n e G l a c i a l s i l t s , g r a v e l and t i l l 

Mesozoio P o s t - T r i a s s i o Kustcanax b a t h o l i t h ; g r a n i t e 

and Nelson b a t h o l i t h 
T e r t i a r y T r i a s s i o Kaslo s e r i e s ; massive and s c h i s 

t o se, c h l o r i t i o e r u p t i v e s and 
i n t r u s i v e s ; sediments 

Unconformity 
Mesozoio 

and 
Paleozoio 

T r i a s s i c and M i l f o r d group; conglomerate, Mesozoio 
and 

Paleozoio Upper Carbon. s l a t e , a r g i l l i t e , limestone 
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Unconformity 
Late Pre-
Cambrian 

Windermere Lardeau S e r i e s ; s c h i s t s , p h y l l i t e 
s l a t e , q u a r t z i t e f limestone 
Badshot Formation; c r y s t a l l i n e 
limestone 
H a m i l l s e r i e s ; q u a r t z i t e s , mica 
s c h i s t s , mica p h y l l i t e s , and 
limestone 

The Lardeau S e r i e s . 

The Lardeau s e r i e s , i n which the Camborne type of min
e r a l i z a t i o n i s present, l i e i n a s y n c l i n a l trough extending from 
Kootenay Lake to near the watershed between I l l e o i l l w a e t and 
A l k o l k o l e x R i v e r s . It i s a complex s e r i e s of metamorphosed s e d i 
ments, the lowest of which i s a black carbonaceous rock, v a r i o u s 
l y a l t e r e d to s l a t e , p h y l l i t e or s c h i s t * Above t h i s i s a member 
c o n s i s t i n g of grey to greenish p h y l l i t e s and s c h i s t s . Near the 
top of the s e c t i o n i s a black, h i g h l y carbonaceous rock. In the 
south, the s c h i s t s mentioned are succeeded by a bed of limestone 
(the Lavina l i m e s t o n e ) , and above t h i s are mica s c h i s t s and massive 
q u a r t z i t e s , and then a succession of mica, quartz and c h l o r i t e 
p h y l l i t e s and s c h i s t s . The highest member i s a prominent band of 
q u a r t z i t e . In the neighborhood of Camborne, the country rock i s 
composed of a r g i l l a c e o u s and carbonaceous sediments, mainly s l a t e s 
to g r a p h i t i c s c h i s t s , and quartz v a r i e t i e s <&f these, also green 
c h l o r i t e s c h i s t s and dykes of greenstone a l t e r e d to carbonate r o c k s . 
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The greenstone and c h l o r i t e s c h i s t s are unfavourable 
to formation of ore d e p o s i t s , u n l e s s the rooks have been r a t h e r 
e x t e n s i v e l y oarbonated, as i s the case i n the Camborne d i s t r i o t . 
Even then, the ve i n s are i r r e g u l a r and of low grade. 

The ore o r i g i n a t e d i n the f i n a l stage of c o o l i n g of 
the magmas of the Xuskanax b a t h o l i t h , and somewhat l a t e r than the 
Nelson b a t h o l i t h . 
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PART I I 

ECONOMIC GEOLOGY 

D e s c r i p t i o n of c l a i m s . 
The p r o p e r t i e s of the Meridian Mining Company comprise 

s e v e r a l claims near the town of Camborne, B« C , among them the 
Eva and O y s t e r - C r i t e r i o n groups and the Red Horse c l a i m . The 
samples studied are from the l a s t two, but as the geology and 
mineralogy of a l l the claims are p r a c t i c a l l y the same, the r e s u l t s 
of the study as noted i n t h i s essay w i l l apply, w i t h s l i g h t change, 
to a l l p r o p e r t i e s . The company are concentrating development on 
the Eva Claims, as t h i s shows more promise than the others. 

Of the O y s t e r - C r i t e r i o n group, Dean R. w. Brock says 
"This group of c l a i m s . . . . i s s i t u a t e d southeast of the Eva Group 
on the extension of the same lode... .While the v e i n s are p a r t l y 
f i s s u r e f i l l i n g s , replacement of the country rock by v e i n m a t e r i a l 
has a l s o been important. The country, which i s mostly lead-grey 
carbonaceous p h y l l i t e , may be seen i n a l l stages of a l t e r a t i o n 
to s o l i d v e i n m a t e r i a l . . I n p l a c e s , t h e r e f o r e , the lead may c o n s i s t 
of r e t i c u l a t i n g v e i n l e t s of quartz w i t h p h y l l i t e i n c l u s i o n s between. 
The gold i s o f t e n concentrated around these i n c l u s i o n s , which are 
f r e q u e n t l y g r a p h i t o i d a l ; Consequently the mottled parts of the 
v e i n are often r i c h (?)....Gold may be panned.; from the quartz 
almost anywhere, but the values are not evenly d i s t r i b u t e d . . . The 
v e i n s are of quartz, c a r r y i n g s i d e r i t e and sulphides, together 
w i t h the f r e e g o l d . The v e i n s are u s u a l l y of higher grade where 
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a cross v e i n j o i n s . . . In the C r i t e r i o n shaft the v e i n , w i t h some 
p h y l l i t e i n o l u s i o n s , i s about 15' wide. The C r i t e r i o n tunnel runs 
i n a n o r t h e r l y d i r e o t i o n f o r 135', when a galena v e i n , 5' wide, 
i s encountered, whioh s t r i k e s 43 degrees. The tunnel then f o l l o w s 
the galena v e i n . This v e i n l i e s between two s l i p s , w i t h gouge 
and s l i o k e n s i d e d w a l l s . In about 65' along the galena lode, 
the C r i t e r i o n quartz v e i n i s enoountered, s t r i k i n g 261 degrees, 
angle 65 degrees n o r t h . The galena v e i n , here narrowed to about 
1', outs the quartz v e i n and f a u l t s i t . " (1) 

The Red Horse c l a i m i s staked on a quartz v e i n , w i t h 
some a n k e r i t e , s t r i k i n g n o r t h 5 degrees west and di p p i n g east. 
It outs grey to blaok s c h i s t s and l i g h t grey carbonate rook, 
and i s about 15' wide. Small f i s s u r e v e i n s accompany the main 
v e i n . P y r i t e i s the gold c a r r i e r , and galena i s found i n small 
q u a n t i t y . Values are sa i d to have averaged |5 to $6 across 10 
0* IE f e e t . (2). 
Min e r a l s and m i n e r a l i z a t i o n . 

The m i n e r a l i z a t i o n of the two claims under examination 
i s simple, p a r t i c u l a r l y that of the Red Horse. In both, quartz 

v e i n s w i t h sulphides and a Ca-Mg-Fe carbonate have been deposited 
i n f i s s u r e s by ascending thermal waters, while f i s s u r e f i l l i n g 
has been the c h i e f method of m i n e r a l i z a t i o n , replacement i n the 
w a l l rook has been important. This replacement i n the carbonated 
and a l t e r e d p h y l l i t e (?) i s seen best i n sample #5, the rook, 

(1) . Brook, R. w.: Geol. Surv. Canada, Ann. Rept. 1903, p t . A, p. 58. 

(2) . Gunning, H. C ; G e l . Surv. Canada, Mem. 161, 1929, p. 40. 
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a l t e r e d to s e r i e i t e , i s s i l i o i f i e d , and h e a v i l y m i n e r a l i z e d 
w i t h p y r i t e . There seems to have been only one epoch of m i n e r a l 
i z a t i o n , whioh took place during the c o o l i n g of the Kuskanax 
b a t h o l i t h 

The deposit f o l l o w s c l o s e l y i n c l a s s i f i c a t i o n w i t h 
Llndgrens d e s c r i p t i o n of Mesothermal d e p o s i t s ; there are no 
c h a r a c t e r i s t i c high temperature minerals, but on the other hand 
no low temperature minerals such as a r s e n o p y r i t e , a r g e n t i t e or 
s t i b n i t e , though a l i t t l e c h a l c o p y r i t e i s present, mainly from the 
Galena v e i n (see sample r G f ) . 

The v e i n samples show a common o r i g i n , d i f f e r i n g only 
i n the i n d i v i d u a l and c o l l e c t i v e p r o p o r t i o n of sulphides and 
carbonate. The Red Horse sample i s from a quartz v e i n r e l a t i v e l y 
h e a v i l y m i n e r a l i z e d w i t h p y r i t e , but o n l y minor amounts of other 
s u l p h i d e s . Sample r P f , from the O y s t e r - C r i t e r i o n group, i s much 
the same. Sample 'G1 contains galena as the c h i e f c o n s t i t u e n t , 
and sample #12 contains both galena and p y r i t e i n l a r g e amounts. 
Sample #8 i s the poorest i n sulphides, but shows the most sphal
e r i t e . The explanation i s simple; the ascending waters, f i n d i n g 
d i f f e r e n t f i s s u r e s at d i f f e r e n t times, would n a t u r a l l y have 
v a r y i n g percentages of d i s s o l v e d m i n e r a l s , and deposit these 
minerals i n d i f f e r e n t manner. 

For purposes of examination, the samples might be con
sidered as part of the same v e i n ; the conclusions reached w i l l be 
e f f e c t i v e f o r any v e i n , a f t e r a l l o w i n g f o r c e r t a i n r e s e r v a t i o n s , 
such as gold d i s t r i b u t i o n , e f f e c t of w a l l rock, e t c . 

f l ) . Gunning, C ; Geol. Surv. Canada, Menu 161, P.31, 
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As s t a t e d p r e v i o u s l y , the primary minerals are 
Quartz, p y r i t e , galena, s p h a l e r i t e , e h a l e o p y r i t e , and a caloium-
magnesium-iron carbonate, approximating a n k e r i t e . 
Quartz-

She quartz i s milky, but sometimes watery* I t appears to 
have been deposited before the appearance of the sul p h i d e s , w i t h 
continued d e p o s i t i o n during the e n t i r e m i n e r a l i z a t i o n p e r i o d . 
P y r i i t e , s p h a l e r i t e , and galena are seen to have been accompanied 
by quartz. I t i s the p r i n c i p a l gold c a r r i e r , but no samples 
assayed s u f f i c i e n t l y high i n gold to j u s t i f y the term ore. 
P y r i t e -

This was the f i r s t sulphide deposited, and i s present i n 
the l a r g e s t p r o p o r t i o n . I t i s mainly i n the form o f small to 
medium size d cubic c r y s t a l s , w i t h some pyritohedrone r e p l a c i n g 
w a l l rock and carbonate (and q u a r t z ? ) . A l l p y r i t e e a r r y s g o l d , 
but only i n s m a l l , non-commercial amounts. 
S p h a l e r i t e -

S p h a l e r i t e f ollowed immediately a f t e r p y r i t e , and i n some 
cases accompanied p y r i t e ; probably the d e p o s i t i o n of these and 
other sulphides overlapped i n some ve i n s i f not a l l . In sample #8 
the s p h a l e r i t e occurs as small i s o l a t e d masses of c r y s t a l l i n e 
form i n contemporaneous quartz. Tray #8b i s an example of these 
masses i n the process of formation; small c r y s t a l s of s p h a l e r i t e 
and quartz form intergrowths i n c a v i t i e s i n the quartz, i l l u s 
t r a t i n g c r y s t a l l i z a t i o n from the aqueous s o l u t i o n , the s o l u t i o n 
d r a i n i n g out before the c a v i t y had been f i l l e d completely, or 
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el s e "becoming impoverished o r under saturated* In most s e c t i o n s , 
p a r t i c u l a r l y where the s p h a l e r i t e gives evidence of being 
deposited l a t e fas seen by i t s r e l a t i o n to p y r i t e ) , i t i s seen 
to i n c l u d e small f b l e b s 1 of e h a l e o p y r i t e , whioh are taken to 
be the r e s u l t of unmixing of t h i s sulphide from the s p h a l e r i t e ; 
the c h a l o o p y r i t e being s o l u b l e i n the s p h a l e r i t e i n the aqueous 
l i q u i d , and so brought up from the magma and deposited w i t h the 
l a t t e r before c o n d i t i o n s were r i p e f o r eh a l e o p y r i t e d e p o s i t i o n * 
Hot being s o l u b l e i n s p h a l e r i t e i n the s o l i d s t a t e , the ehaleopy
r i t e separated out, as seen i n f i g s . 2, 7, (samples #8 and 12). 
F i g . 2 a l s o shows galena probably deposited i n the same way, but 
the same s e c t i o n , from sample #8, shows galena i n a s i m i l a r 
s t r u c t u r e , but due to replacement of the s p h a l e r i t e . Samples of 
s p h a l e r i t e assayed f o r gold showed i t s presence, but i n very small 
amount s. 
Chaloopyrite 

e h a l e o p y r i t e occurs i n the form mentioned above, and 
i n s mall q u a n t i t i e s as true v e i n m a t e r i a l i n other samples, but 
i n a p p r e c i a b l e q u a n t i t i e s only i n the sample from the Galena 
v e i n ( O y s t e r - C r i t e r i o n c l a i m ) . In time of d e p o s i t i o n , i t l i e s 
between s p h a l e r i t e and galena. 
Galena-

Galena i s present i n most i f not a l l v e i n s , as the 
l a t e s t m i n e r a l to be deposited. I t rep l a c e s the other sulphides 
or forms a primary v e i n c o n s t i t u e n t , depending on the c o n d i t i o n s . 
I t a l s o contains g o l d , but again i n n e g l i g i b l e amounts. 
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Carbonate-
The Ca-Mg-Fe carbonate, approximately of the same 

oomposition of the normal a n k e r i t e , was appparently deposited 
very e a r l y , along w i t h the f i r s t quartz, as i t i s replaced by a l l 
but the e a r l i e s t p y r i t e 

In p a r t , the carbonate was enriched by i r o n , so that 
i t appears not u n l i k e s i d e r i t e , but the microscope shows v a r y i n g 
shades of brown from the normal creamy white to dark brown, 
i n d i c a t i n g the extent j&nd amount of enrichment by the supergene 
s o l u t i o n s r e s p o n s i b l e . In sample #7 ( s e c t i o n #7, f i g . 1 ) the 
s i d e r i t e appearance i s marked; t h i s f i g u r e a l s o shows p y r i t e 
being converted to a carbonate, probably s i d e r i t e . Away from the 
o x i d i z e d zone the carbonate has a normal appearance (see sample 5). 

The presence of carbonate was necessary i n the m i n e r a l 
i z a t i o n of the greenstone and c h l o r i t e s c h i s t s forming the country 
rock ( 1 ) , such rocks being unfavourable to m i n e r a l i z a t i o n unless 
heavily.carbonated, and the extent of m i n e r a l i z a t i o n being roughly 
p r o p o r t i o n a l to the extent of c a r b o n i z a t i o n . 

Baragenesis-
The paragenesis of.the deposit shows a normal sequence 

of d e p o s i t i o n was followed i n a l l v e i n s . As mentioned before, 
some overlapping occurred, most n o t i c e a b l e w i t h the p y r i t e and 
s p h a l e r i t e . The whole m i n e r a l i z a t i o n must have taken place i n a 
r e l a t i v e l y short time 
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PARf I I I 

EXAMINATION Of SAMPLES 

Nine samples were supplied f o r examination, f o u r 
from the Red Horse Claim (samples #6and 7, and two marked 1 o x i d e 1 

and fbox~work f r e s p e c t i v e l y ) , and f i v e from the O y s t e r - C r i t e r i o n 
(samples #5, 8 and 12, and two samples marked 1 p y r i t e 1 and 
f g a l e n a f r e s p e c t i v e l y ) • 
RED HORSE SAMPLES .. SAMPLE- #6 . 

1. Macroscopic examination. 
This sample i s of quartz c o n t a i n i n g p y r i t e . The p y r i t e 

i s i n small c r y s t a l s , but unconsolidated. No carbonate was n o t i c e d 
and no other s u l p h i d e s . The p y r i t e and quartz are e v i d e n t l y 
contemporaneous, as shown by the nature of the p y r i t e , and i t s 
w e l l formed c r y s t a l s . 

2. Microscopic examination. 
No po l i s h e d s e c t i o n s were made of the sample, due to 

simple nature, and a l s o as the p y r i t e showed too much tendency to 
s h a t t e r . 

SAMPLE #7, 
1. Macroscopic examination. 

The sample i s mainly carbonate, and some quartz, p y r i t e , 
and o x i d a t i o n products. The carbonate I b e l i e v e to have been 
a n k e r i t e o r i g i n a l l y , but decomposition of the p y r i t e and enrichment 
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i n i r o n by descending s o l u t i o n s has converted i t to a form more 
approximating s i d e r i t e ; some calcium and magnesia s t i l l remaining f 

but i n too v a r i a b l e a pro p o r t i o n to be worth assaying. The p y r i t e 
can be seen i n vari o u s stages of conversion to carbonate. 

2. Microscopic examination. 
P o l i s h e d s e c t i o n #7.. 

This s e c t i o n shows the c r y s t a l l i n e carbonate, and a l s o 
p y r i t e . The p y r i t e i s being replaced by s i d e r i t e (see f i g . 1 ) . 
It i s e v i d e n t l y contemporaneous w i t h the o r i g i n a l a n k e r i t e , and 
consequently w i t h the quartz, as the quartz and carbonate are 
c l e a r l y seen to be of the same age. 

SAMPLE , 1 oxide I 
1. Macroscopic examination. 

This sample was given f o r assay purposes p r i m a r i l y . I t 
c o n s i s t s of quartz, e n c l o s i n g l i m o n i t e , secondary a f t e r p y r i t e , 
and has the c h a r a c t e r i s t i c s of the f o l l o w i n g sample (box-work). 
The assays showed that the pxide, and most l i k e l y the o r i g i n a l 
p y r i t e , was not the gold c a r r i e r , to any extent, as i t assayed 
only 0.01 oz. of gold per torn. The quartz d i d not c a r r y much 
more; only 0.04 ounces per ton. 

SAMPLE 1 Box-workI 

1. Macroscopic examination. 
The sample, a l s o of quartz and l i m o n i t e , shows the ̂ o x -

work r e s u l t i n g from the o x i d a t i o n of the o r i g i n a l s u l p h i d e , and 
removal of the r e s u l t i n g l i m o n i t e . The sulphide was most l i k e l y 
p y r i t e , as i s shown by the cubic aspect of the c a v i t i e s , and a 
few unchanged p y r i t e c r y s t a l s i n the same r e l a t i v e form. This 
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sample was probably taken from the same v e i n and l o c a l i t y as the 
two samples l a s t noted. 
Resume', Red Horse samples-

These samples represent a quartz v e i n , c a r r y i n g p y r i t e 
and a n k e r i t e , a l l of which represent a s i n g l e stage of m i n e r a l i 
z a t i o n . 

From the r e s u l t s of the assays, the v e i n does not 
c o n s t i t u t e ore; the amount of gold c a r r i e d by the p y r i t e i s 
n e g l i g i b l e , and the quartz does not hold worth-while v a l u e s . 
Eo f r e e gold could be seen, e i t h e r by eye or under the microscope. 
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OYSTER -CRITERION SAMPLES*» 
SAMPLE #5 

1. Maoroscopic examination. 
The sample represents an i n c l u s i o n of the w a l l rook i n 

the quartz v e i n . The w a l l rook, whioh i s p h y l l i t e , i n part a l t e r e d 
to s e r i o i t e , has "been m i n e r a l i z e d i n these i n c l u s i o n s w i t h p y r i t e 
which i s i n the form of pyritohedrons i n t h i s sample. A calcium-
magnesium-iron carbonate, pale cream i n c o l o r , i s a l s o present, 
contemporaneous w i t h the quartz and p y r i t e , as seen from the 
perfec t c r y s t a l l i n e shape of p y r i t e , and a l s o of the carbonate. 

R. W. Brock^ r e p o r t s that these i n c l u s i o n s were found 
to be o f t e n r i c h i n g o l d , but assays on t h i s p a r t i c u l a r sample 
showed i t to be worthless. 

No p o l i s h e d samples were made. 
SAMPLE #8 

1. Macr^copic examination. 
This i s a sample from a quartz v e i n c o n t a i n i n g a small 

amount of su l p h i d e s , - s p h a l e r i t e , p y r i t e and galena, w i t h a very 
l i t t l e a n k e r i t e . The sulphides occur i n small masses, p a r t i c u l a r l y 
the s p h a l e r i t e , p y r i t e being more i n i s o l a t e d c r y s t a l s and s c a l y 
seams of minute cubic c r y s t a l s , and galena as meandering v e i n l e t s 
f i l l i n g f r a c t u r e s i n the quartz and a l s o r e p l a c i n g seme of the 
s p h a l e r i t e and p y r i t e . 

In c a v i t i e s i n the quartz, intergrowths of c r y s t a l s 
of quartz and s p h a l e r i t e are seen (see t r a y #8b), apparently 
formed contemporaneously. Further macroscopic evidence of con
temporaneity i s given by the well-formed, sharp-boundaried 

f l ) . R. W . Brock: Geol. Surv., Canada, Ann. Rept. 1903, p t . A-
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masses of s p h a l e r i t e . P y r i t e also seems to be contemporaneous 
w i t h the above minerals. 

2. Microscopic examination. 
P o l i s h e d s e c t i o n #8... 

This s e c t i o n shows quartz and s p h a l e r i t e , w i t h some 
ch a l o o p y r i t e i n c l u s i o n s i n the s p h a l e r i t e . 
1. The quartz i s e v i d e n t l y contemporaneous w i t h , but continued 
to flow longer than the s p h a l e r i t e ; the c r y s t a l , boundaries of 
the minerals being sharp, showing but l i t t l e c o r r o s i o n of the 
sulphide. 
2. Small 'blebs' of c h a l o o p y r i t e , and a l s o some of galena, i n 
the s p h a l e r i t e , are the r e s u l t of unmixing, or separation, of 
the former from the l a t t e r on c r y s t a l l i z a t i o n and c o o l i n g , and 
not the remnants of replacement by s p h a l e r i t e . While these i n 
c l u s i o n s are contemporaneous w i t h the host, i t i s not l i k e l y that 
the main masses of the c h a l o o p y r i t e and galena were so deposited; 
other s e c t i o n s show proof that both are d e f i n i t e l y l a t e r . 
Poli s h e d s e c t i o n #D8-a... 

This s e c t i o n shows the galena f i l l i n g f r a c t u r e s i n 
the quartz. 
!• By oblique l i g h t the quartz i s seen to be c r y s t a l l i n e , w i t h 
tbe galena between the g r a i n boundaries, and along f r a c t u r e 
surfaces i n the quartz (see f i g . 3.). This i n d i c a t e s that the 
galena i s e i t h e r r e p l a c i n g other minerals contemporaneous w i t h the 
quartz, or i s i t s e l f of the same age, since the replacement of 
quartz by galena does not seem p o s s i b l e . In t h i s case, the 
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s t r u c t u r e and c l e a n boundaries seem to prove contemporaneity. 
Section #D8-b... 

In t h i s seotion are shown s p h a l e r i t e , galena and quartz. 
1. The quartz appears to be of a second or younger generation, as 
i t i s d e f i n i t e l y l a t e r than the s p h a l e r i t e . 
2. I t again seems to be of the same age as the galena, which i s 
seen as i n c l u s i o n s i n the quartz and s p h a l e r i t e . 
3. The galena was deposited w i t h the quartz, at the contact of 
the quartz and s p h a l e r i t e , r e p l a c i n g the l a t t e r , as shown i n f i g s . 
4. 5, and 6, and forming a narrow zone at the contact. 
4. In f i g . 6 i s seen some i n t e r e s t i n g i n c l u s i o n s of galena i n the 
quartz; the quartz has f r a c t u r e d , and the planes so formed have 
been f i l l e d by galena, The angles of the t h i n planes of galena 
appear (without measurement) to the angles of f r a c t u r e as given 
by Dana,- p a r a l l e l to r ( 1 0 T l ) , z ( O l T l ) , and m(10T0). i n f i g . 5 
i s shown a p o r t i o n of the s e c t i o n i n f i g . 4 (medium power) under 
higher power; the quartz i s v e i n i n g the s p h a l e r i t e . 

From the above, the paragenesis i s as f o l l o w s , -
1st.-quartz 

s p h a l e r i t e 
p y r i t e 

c h a l o o p y r i t e (?) 
2nd.-galena 

quart z 
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' SAMPLE 'P 1 

Macroscopic examination. 
Shis sample i s l a r g e l y p y r i t e i n quartz; galena and 

ch a l o o p y r i t e are present but i n n e g l i g i b l e q u a n t i t i e s . The 
v e i n has been subjected to shearing, subsequent to the m i n e r a l i 
z a t i o n , w i t h the developement of s l i e k e n s i d e and streaks of 
gouge m a t e r i a l ; some of these streaks are probably due t o the 
re-opening of the f i s s u r e at odd times during m i n e r a l i z a t i o n . 

The quartz and p y r i t e are contemporaneous, as shown 
by the s t r u c t u r e ; l a r g e well-shaped c r y s t a l s of p y r i t e form 
t a b u l a r bodies separated by t h i n sheets of quartz. 

Wall rook, a l t e r e d to s e r i c i t e , i s present i n streaks 
through the v e i n . As i n sample #5, the w a l l rock has been much 
m i n e r a l i z e d by p y r i t e . 

The t r a c e s of galena and c h a l o o p y r i t e are so rare 
as to lead me to the con c l u s i o n that the samples were taken from 
the v e i n at the j u n c t i o n of t h i s fcein and the galena v e i n , which 
outs the p y r i t e lead and f a u l t s i t . This f a u l t i n g was most l i k e l y 
the cause of some m i n e r a l i z a t i o n of the p y r i t e v e i n at the 
contact by galena and cha l o o p y r i t e , shown i n s e c t i o n #9 by 
small speaks of these s u l p h i d e s . 

No f i g u r e s were made of the s e c t i o n ( 9 ) , as the 
r e l a t i o n of p y r i t e to quartz i s evident from the macroscopic 
examination. 



P. 19 

SAMPLE fG f 

1. Macroscopic examination. 
This sample i s from the fGalena ! v e i n (see report of 

R. W. Brook, page 6 ) . The specimens are from the o x i d i z e d zone. 
P y r i t e , o h a l o o p y r i t e , galena and the carbonate are present, i n the 
u s u a l quartz. Several secondaries have been formed, c h i e f l y 
l i m o n i t e and e h a l c o e i t e . Chaloopyrite i s i v e i n i n g the p y r i t e , and 
i s i n t u r n replaced by the galena. 

2. Microsoopic examination. 
P o l i s h e d s e c t i o n #10-a ... F i g u r e 11. 

In t h i s s e c t i o n are seen the primary minerals ehaleo
p y r i t e , p y r i t e , and the'secondaries l i m o n i t e , e h a l c o e i t e and 
c o v e l l i t e . 
1. The c h a l o o p y r i t e has been a l t e r e d to c o v e l l i t e then e h a l c o e i t e , 
as shown by the c h a r a c t e r i s t i c a l t e r a t i o n boundaries, e h a l c o e i t e 
appears to have been formed d i r e c t l y as w e l l as through the 
i n i t i a l change to o o v e l l i t e . 
2. Chaloopyrite veined the mineral now a l t e r e d to l i m o n i t e , as 
shown by the remnants of c h a l o o p y r i t e i n the v e i n s of e h a l c o e i t e 
running through the l i m o n i t e . From the appearance of the " v e i n s * 
i t i s more l i k e l y they are r e a l l y f i l l i n g s between the o r i g i n a l 
p a r t i c l e s . ( s e e f i g s . 11, 12.) 
3. The l i m o n i t e i s secondary a f t e r p y r i t e . This i s shown by the 
present s t r u c t u r e ; e h a l c o e i t e shows cubic alignment, such as would 
r e s u l t from the c u t t i n g i n of the c h a l o o p y r i t e i n t o the p y r i t e . 
4. The c h a l o o p y r i t e i s v e i n i n g the quartz, thus making i t l a t e r 
than both quartz or p y r i t e . 
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P o l i s h e d s e c t i o n #10~b... Fi g u r e s 12, 13, and 14. 
This s e c t i o n g i v e s the r e l a t i o n between the galena 

and e h a l e o p y r i t e , a l s o the quartz and c h a l o o p y r i t e . 
1. The galena i s r e p l a c i n g the c h a l o o p y r i t e ( f i g * 13). 
2. Quartz i s a l s o c u t t i n g i n t o the c h a l o o p y r i t e . In s e c t i o n #10-a 
the order was reversed; t h i s s e c t i o n apparently being composed of 
a new generation of quartz, of the same age as the galena. 
3. Oxidation of the e h a l e o p y r i t e i s c l e a r l y shown to be f i r s t 
to c o v e l l i t e and then to e h a l c o e i t e , as shown i n f i g . 12* 
4. Galena i s being converted to a n g l e s i t e , which i s apparently 
then converted to l i m o n i t e and (or) c e r r u s i t e . 
5. The s e c t i o n a l s o shows an i n t e r e s t i n g replacement of the 
galena by e o v e i l i t e , , as seen i n f i g . 13. The e h a l c o e i t e i n 
f i g , 14 i s from the f u r t h e r o x i d a t i o n of t h i s c o v e l l i t e , which 
i s p l a i n l y the r e s u l t of a l t e r a t i o n of the c h a l o o p y r i t e to c o v e l 
l i t e , and passage of the s o l u t i o n from f i s s u r e s i n the c h a l o o p y r i t e 
to cleavage planes i n the galena. The o x i d a t i o n of galena to 
a n g l e s i t e apparently overtook the replacement, l e a v i n g a framework 
of e h a l c o e i t e surrounding the a n g l e s i t e . 
P o l i s h e d s e c t i o n #10-o... Figure 15. 

Here i s shown the r e l a t i o n between the quartz and c a r 
bonate. 
1. They are apparently contemporaneous; the l$ng c r y s t a l of quartz 
i n w e l l shaped c r y s t a l s of carbonate show t h i s . 
2. The carbonate has been replaced along the boundaries of the 
c r y s t a l s by ohalLoocite, probably as the galena was replaced i n the 
previous s e c t i o n . 
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Po l i s h e d s e c t i o n #10-d. Figure 16. 
This s e c t i o n gives the r e l a t i o n between galena, p y r i t e 

and e h a l e o p y r i t e . I t a l s o shows the fi n e n e s s of g r a i n i n much of 
the v e i n , i n d i c a t i n g the d i f f i c u l t y i n making a cl e a n p y r i t e 
and galena concentration. 
1. The p y r i t e and quartz are of the same age; these two alone, 
show a s t r u c t u r e much the same as the sample f P f (from a v e i n 
mostly of p y r i t e ) . 
2. The galena i s l a t e r , v e i n i n g the quartz (see f i g . 16), and 
c u t t i n g i n t o the p y r i t e . 
3. Under the high power l e n s ( m a g n i f i c a t i o n 300x), s i x t y p a r t i c l e s 
of p y r i t e of the small s i z e common i n the sample, could be counted 
across a diameter. Since these p a r t i c l e s are bound by galena and 
qua r t z , i t would be necessary to g r i n d to 300 mesh at l e a s t to 
give a f a i r s eparation f o r co n c e n t r a t i o n by f l o t a t i o n ; g r a v i t y 
c o n c e n t r a t i o n could not gi v e any kind of a separ a t i o n . However, the 
p y r i t e i n t h i s sample does not give enough gold to make treatment 
necessary, so the fineness i s of no account, at present, anyhow. 

Resume', -
The paragenesis of the sample i s the same as that of 

other samples; there has been th^ee periods of m i n e r a l i z a t i o n , as 
f o l l o w s , - f i r s t - quartz 

p y r i t e 
carbonate 

second c h a l o o p y r i t e (and quartz?) 
t h i r d - galena 

quartz 



SAMPLE #12 

1. Macroscopic examination* 
This sample i s from a v e i n of quartz, p y r i t e and 

galena, w i t h some a n k e r i t e . S p h a l e r i t e occurs i n minor amounts, 
w i t h a very l i t t l e c h a l o o p y r i t e held i n the s p h a l e r i t e as 
i n c l u s i o n s . Some w a l l rook f a l t e r e d ) i s present* The sulphides 
are more massive i n t h i s sample than i n any other, p a r t i c u l a r l y 
the p y r i t e and galena. 

2. Microscopic examination. 
P o l i s h e d s e c t i o n #12....Figures 7 and 8. 

In t h i s S e c t ion the whole l i s t of minerals show up. 
1. P y r i t e again i s the f i r s t to appear, w i t h quartz. 
2. S p h a l e r i t e followed the p y r i t e ; i n part i t f i l l s f r a c t u r e s i n 
the p y r i t e and i s e v i d e n t l y l a t e r , but a l s o seems to have been 
l a i d down at the same time i n other s e c t i o n s . Apparently the 
d e p o s i t i o n of the sulphides was somewhat overlapped. 
3. Galena replaces s p h a l e r i t e and outs i n t o the p y r i t e ; i t i s 
thus l a t e r than e i t h e r (see f i g . 7, 9, 10 and 11) 
4. Quartz f o l l o w s the galena, as seen i n f i g . 9 and 10; the quartz 
seen i f f i g . 8 may be the same, but was more l i k e l y e a r l i e r 
i n age, c a r r y i n g s e r i c i t e w i t h i t . 
5. The s e r i c i t e appears as streamers i n the quartz, and of the 
same age, but the exact age of the quartz i s doubtfut, as noted 
above. 
P o l i s h e d s e c t i o n #D12-a.... F i g u r e 9. 

This s e c t i o n shows p y r i t e , galena and quartz. I t 
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emphasizes the r e l a t i o n s h i p between p y r i t e and galena. 
1. Galena i s undoubtedly l a t e r than the p y r i t e ; the flow of 
galena-bearing s o l u t i o n seemingly came i n through the reopened 
f i s s u r e , t e a r i n g some p y r i t e loose from the w a l l s , as shown by 
the r e g u l a r cubic appearance. 
2. Quartz has entered l a t e r , encroaching on the galena and p y r i t e , 
the p y r i t e being much corroded where not protected by the galena. 
P o l i s h e d s e c t i o n #D12~b.•.Figure 10. 

In t h i s s e c t i o n , the same minerals are shown, and the 
r e l a t i o n s as above determined are again proven. The s p h a l e r i t e 
i n t h i s s e c t i o n i s apparently younger than the p y r i t e , having 
replaced i t to some extent, i n s t e a d of appearing as f i l l i n g i n 
between the p y r i t e g r a i n s . 

The sample t h e r e f o r e , shows the same paragenesis and 
s t r u c t u r a l f e a t u r e s as the previous samples 
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SUMMARY OP EXAMINATION. 

The veins sampled are a l l of the same type of meso-
thermal or intermediate temperature f i s s u r e veins of quart z , 
c a r r y i n g sulphides i n va r y i n g p r o p o r t i o n s , and a l s o a aaloium-
magnesium-iron carbonate approximating a n k e r i t e . The sulphides 
i n order of t h e i r r e l a t i v e p r o p o r t i o n s , a r e , p y r i t e , galena, 
s p h a l e r i t e and e h a l e o p y r i t e . 

The paragenesis i s normal f o r deposits of t h i s type, 
as seen i n the t a b l e on page 11. 

A l l minerals were i d e n t i f i e d by the determinative t a b l e s 
given by DAVY & FARNHAM, and by M. N. SHORT. The oarbonate was 
assayed f o r calcium, magnesium and i r o n , and the values found, 
though not accurate, showed i t to be a n k e r i t e . Much of i t was 
higher i n FeCOs than the normal a n k e r i t e . 

The a l t e r e d w a l l - r o o k i n o l u s i o n was found to be a 
hydrous aluminium s i l i c a t e , which, w i t h i t s t a l e y appearance, 
proved i t to be s e r i c i t e . 
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PART IV. 

GOLD DISTRIBUTION 
To study the d i s t r i b u t i o n of gold i n the samples, the 

f o l l o w i n g assays were made,-
Red Horse samples-

1* Sample #6: one assay of p y r i t e and two of quartz. 
2. Sample ' o x i d e 1 : one assay of oxide. 

No f r e e gold had been seen i n these samples, 
even under the miorosoope. The assays showed f u r t h e r that l i t t l e 
g old was present even i n sub-microsoopic p a r t i c l e s ; no assays 
gave the equivalent of more than 0.04 oz. per ton, f o r one sample 
of quartz* the oxide and p y r i t e assayed l e s s than 0.01 ounces. 
O y s t e r - C r i t e r i o n samples-

1. Sample #5: one assay each of p y r i t e and quartz, and one 
of quartz c o n t a i n i n g a streamer of s e r i c i t e . This was made to 
t e s t a statement of (Dean) R. W. Brook to the e f f e e t that the 
i n c l u s i o n s of w a l l rock had often been no t i c e d to have induced 

(1) 
concentrations of gold . 

2. Sample #8: two assays of quartz, one of s p h a l e r i t e . 
3. Sample #12: one assay each of galena and p y r i t e . 
4. Sample f P f : one assay eaoh of quartz and p y r i t e . 
5. Sample fG f: one assay each of quartz and galena. 

Again no f r e e gold was seen, and the assays were 
as low as i n the Red Horse samples. Quartz assays v a r i e d from 
n e g l i g i b l e amounts to t r a c e s , but on the whole were b e t t e r than 

f l ) . Brock, R.W., Geol. Surv. Canada, Ann. Rept. 1903, P t . A, p. 58. 



P. 26 

the p y r i t e assays, except i n the 1 P y r i t e 1 sample; i n that the 
quarts d i d not c a r r y enough gold to weigh* Galena and s p h a l e r i t e 
both showed t r a c e s of g o l d , w i t h s p h a l e r i t e the "better. 

The i n c l u s i o n assay showed that no co n c e n t r a t i o n 
had taken p l a c e ; only O.Olounces per ton were reported. 

No d e f i n i t e c o n c l u s i o n as to gold d i s t r i b u t i o n 
can be made from the very low assay r e s u l t s ; i f anything, the 
quartz i s the c h i e f gold c a r r i e r , except i n the 1 P y r i t e 1 v e i n . 
One t h i n g i s c e r t a i n f however, that no v e i n can be said to be 
ore; the average value f o r even the best v e i n i s f a r below the 
value necessary f o r p r o f i t a b l e e x t r a c t i o n , judging from the 
assays. Apparently the gold taken out of the olaims i n the e a r l y 
production period was from r i c h e r ; p o c k e t s now depleted, and 
unle s s more of the same are found, i t i s evident that the claims 
w i l l never be put i n t o production. 
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PHOM SAMPLE RH ' V 

MIH3RALS-

1. P y r i t e (Py)...yellow 

As a primary being replaced by s i d e r i t e 
H. S i d e r i t e f S d e ) . b r o w n 

As a secondary a f t e r p y r i t e . 



F i g . 2. 

bs of 
galena'and 
ohaloopyrit 

SECTION #8 FROM SAMPLE Q-C'81 

MINERALS-

1. S p h a l e r i t e ( S p h ) . . . l i g h t blue 
As a primary out by quartz. 

2. Galena 
As blebs i n the s p h a l e r i t e . 

3. Chaloopyrite 
As blebs i n the s p h a l e r i t e . 

4. Quartz (Q)...brown 
As a f i l l i n g i n the S p h a l e r i t e . 



g i g . 5. 

SECTION 7^3-a gflOM SAMPLE Q-C T8' 

MINERALS-
1. Galena (G)•••white 

As a f i l l i n g between quartz c r y s t a l s . 

2. Quartz fotz)...Brown 
As the ground mass. 



SiSCTIOH #D8^b PROM SAMPLE Q-C 18' 

MINERALS-

1. S p h a l e r i t e ( S p h ) . . . l i g h t blue 
As a primary 

2. Galena fG)...white 
As a primary r e p l a c i n g s p h a l e r i t e . 

3. Quartz (Q)...brown 
As an i n t r u s i o n i n t o the s p h a l e r i t e . 
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300x 

SECTION #!D8-b PROM SAMPLE Q-C '8 

MINEHALg-
1. S p h a l e r i t e f S p h ) . . . l i g h t blue 

As a primary 
S. Galena fG)....white 

Replacing the s p h a l e r i t e (primary). 
3. Quartz (Q) ...brown.: 

As an i n t r u s i o n i n t o the s p h a l e r i t e . 



F i g . 6 

SECTION #D8-b FROM SAMPLE Q-C '8 

MINERALS-

1. S p h a l e r i t e f S p h ) . l i g h t blue 
As aprimary 

2. Galena (Gal)...inked 
As a primary r e p l a c i n g s p h a l e r i t e . 

3. Quarts (Qtz)...brown 
As an i n t r u s i o n i n the s p h a l e r i t e . 
(Note f r a c t u r e planes f i l l e d by galena 

4. P y r i t e (Py)...yellow 
• As a primary 



F i g . 7. 

SECTION #12. FROM. SAMPLE 0-0 '121 

MINERALS-

1. P y r i t e f ? y ) . . . y e l l o w 
As a primary. 

3. S p h a l e r i t e f S p h ) . . . l i g h t blue 
As a primary r e p l a c i n g p y r i t e . 

3. Galena fG)...white 
As a primary o u t t i n g the s p h a l e r i t e . 

4. Chaloopyrite fChpy)...orange 
As i n c l u s i o n s i n the s p h a l e r i t e . 

5. Quart z f Q)...brown 
As an i n t r u s i o n i n the sulphides. 



F i g * 8. 

SECTION #12 FROM SAMPLE Q-C '12 

MINERALS-

X. P y r i t e fp)...yellow 
As a primary replaced by s p h a l e r i t e . 

2. S p h a l e r i t e ( S p h ) . . . l i g h t blue 
As a primary r e p l a c i n g p y r i t e ? 

3. Quartz (Q)...brown 
As an i n t r u s i o n i n the sulphides. 

4. S e r i o i t e (Se)...green 
As an i n c l u s i o n i n the quartz. 



g i g . 9. 

SECTION raa-a FROM SAMPLE Q-C !1£ ! 

MINERALS-
1, P y r i t e (P)...yellow 

As a primary• 
£. Galena (G)•••white 

As a prim a r y c u t t i n g i n t o the p y r i t e . 
3. Quarts (Q) ...brown 

Replacing the sulp h i d e s . 



E l g . 10. 

SECTION Dl£-b PROM SAMPLE Q-C '12' 

MINERALS^-

1. S p h a l e r i t e (Sph).. . l i g h t "blue 
As a primary. 

2. P y r i t e (P)...yellow 
As a primary. 

3. Quartz (Q)...brown 
Veining the s p h a l e r i t e and p y r i t e . 

4. Galena (G)...white 
Veining and r e p l a c i n g the s p h a l e r i t e , etc 



g i g . 11. 

SECTION #10^a FROM SAMPLE Q-C ! a ' 

MINERALS-
1. Chaloopyrite fCpy)... orange 

As a primary v e i n i n g m a t e r i a l . 
2. Limonite (Ox)...grey 

AS a r e s i d u a l secondary a f t e r p y r i t e . 
3. Chaloooite ( C o ) . . . l i g h t blue 

As a secondary a f t e r c o v e l l i t e . 
4. c o v e l l i t e (Gv)...dark blue 

As a secondary a f t e r chaloopyrite". 



F i g . 12. 

Cv 

lOOx 

SECTION #10-b FROM' SAMPLE O-.C ' G1 

MINBRALS-
1« Chaloopyrite {Cpy)...yellow 

As a primary. 
2. C o v e l l i t e {Cv)...dark blue 

As a secondary of o h a l c o p y r i t e . 
3. Chaloooite ( C o ) . . . l i g h t blue 

As a secondary of o h a l c o p y r i t e f o o v e l l i t e 
4. Limonite (Ox)...grey brown 

As a secondary of p y r i t e (and oh a l c o o i t e 



SECTION jflO-b FROM SECTION Q-C ' G1 

MINERALS-
1. Chaloopyrite {Cpy)...yellow 

As a primary 
2. Galena (G)...white 

Replacing c h a l o o p y r i t e . 
3. Quartz (Q)...brown 

Cu t t i n g o h a l c o p y r i t e . 
4. C o v e l l i t e (Cv)...dark blue 

) As a secondary v e i n i n g c h a l o o p y r i t e and galena. 
(Note replacement of galena along oleavage pi.) 

5. An g l e s i t e . . . . d a r k brown 
As a seoondary of galena. 

i 



g i g . 14. 

SECTION 10-b gROM SAMPLE Q-C 1G 1 

MINERALS-

1• Galena fG)...white 
As a primary. 

2. A n g l e s i t e fAng). • ."brown 
As a secondary a f t e r galena. 

3. C o v e l l i t e . . . d a r k blue 
Replacing galena, (secondary) 

4. Chaloooite ( C o ) . . . l i g h t blue 
Replacing galena (secondary to c o v e l l i t e 

5. Limonite (Ox)...dark brown 
Replacing A n g l e s i t e and ch a l o o o i t e (?) 
(some of t h i s may be c e r r u s i t e ) 



g i g . 15. 

-0 FROM SAMPLE 0-0 'G1 

A n k e r i t e (Cb)...dark brown 
Primary carbonate of Ca, Mg, and Fe. 

Quartz ( Q ) . . . l i g h t brown 
A c r y s t a l deposltej^oonformably w i t h carbonat 

Chaloooite (Co)...blue 
Replacing the oarbonate along boundaries. 



g i g . 16. 

SECTION #10-d gKOM SAMPLE Q-C 'G' . 

MINEHALS-
1. Galena fGal)...white 

As v e i n s through the quartz. 
2. Ouartz ( Q t z ) . b r o w n 

As the ground mass. 


