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MINERALOGY Off THE REEVES-HoDONALD MINE 

Loc a t i o n 

The Reeves-McDonald mine i s located i n the Salmo area 
on the north side of the Pend D 1 O r e i l l e K i v e r about two miles 
from the i n t e r n a t i o n a l boundary. The mine isaabeut four miles 
west of Eelway or about eight miles east from Waneta. 

Geology 

The ore occurs i n the limestone of the Reeves-McDonald 
formation. The Reeves-MoDonald formation i s now considered as 
the lower part of the H e t a l i n e limestone. The Metaline 
limestone i s part of the Palaeozoic Pend D ' O r e i l l e s e r i e s . 
The property covers a low h i l l r i s i n g from 1700 f e e t to 
3000 feet above sea l e v e l between the Pend D ' O r e i l l e and Salmo 
R i v e r . 

The Reeves-McDonald formation, i n the mine area, c o n s i s t s 
of f o u r w e l l defined bands of limestone separated by s c h i s t s and 
q u a r t z i t e s . The s t r i d e of the formation here i s about H 70°E 
and the dip i s about 50°SE. The f o l l o w i n g s i m p l i f i e d s e c t i o n 
of the formation has been measured: 

?op Feet 
. Black and grey t h i n l y bedded limestone 500 
Micaceous s b h i s t s and p h y l l i t e s • 75 
Thin bedded grey to b u f f limestone 

and dolomite • 500 
Limy p h y l l i t e and s l a t e . . •• • 500 
Grey, massive and banded limestone and 

dolomite • • 850 



2.White and b u f f p l a t y q u a r t s i t e 
and p h y l l i t e . 1006 

1.Thinly laminated grey limestone 300 
bottom *Z+. ? 

3*525" 

The ore ooours i n limestone members 2 and 4 and f o l l o w s the 
s t r i k e of the limestone. The m i n e r a l i z a t i o n fades away l a t e r a l l y 
and the l i m i t s are defined by assay v a l u e s . J.J?. Walker des­
c r i b e s the m i n e r a l i z a t i o n as "low-grade, disseminated replacemants 
of limestone by p y r i t e , p y r r h o t i t e ( ? ) , s phalerite,and galena". 

In the p o l i s h e d s e c t i o n s s t u d i e d , the w r i t e r oould not f i n d 
any p y r r h o t i t e . 

The average content of the ore body as was given to Walker 
was: 6.2% Z i n c , 1.6% Lead, and h a l f an ounce of S i l v e r to the 
ton. 

The w r i t e r could f i n d no s i l v e r i n the s e c t i o n s . I t prob­
ably ooours i n s o l i d s o l u t i o n w i t h galena. 

Two s u i t e s of ore were supplied by Mr. Henry H i l l , Manager 
of the Beeves-McDonald mine. Sample No. 1 was from the Beeves 
Tunnel-elevation 2510 f e e t . Sample Uo. 2 was from the River 
Tunnel-elevation 1750 f e e t . 

Mineralogy 
The f o l l o w i n g minerals were i d e n t i f i e d i n p o l i s h e d s e c t i o n s 

of the ore: 
S p h a l e r i t e 
P y r i t e 
Galena 
Quartz 
C a l c i t e 
The rook i n which the ore occurs i s a very t h i n bedded 

limestone. Black and white bands, i n general about 1/8 i n c h to 
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1 inoh wide, are c h a r a c t e r i s t i c of the limestone. 
M i n e r a l i z a t i o n c o n s i s t s of low grade replacements of t h i s 

limestone by the above f i v e minerals. In most oases the above 
minerals are very f i n e l y disseminated. A t h i n s e c t i o n was 
made to see i's the minerals were deposited between the grains 
of limestone. The s e c t i o n revealed that the minerals were 
s t r i c t l y replacements. 

In the unfractured p o r t i o n s of the limestone f i n which 
most of the ore occurs) a l l a v a i l a b l e evidence seems to p o i n t 
to a contemporaneous d e p o s i t i o n of the f i r s t f our m i n e r a l s , Not 
very much i s known of the occurence of c a l c i t e because the bed­
rock i s c r y s t a l l i n e limestone and i t i s impossible i n most 
cases to t e l l i f there has been introduced c a l c i t e . 

No v e i n i n g or replacement c r i t e r i a could be found i n these 
massive p o r t i o n s . One i n t e r e s t i n g example of c o l l o f o r m s t r u c t u r e 
was found of galena and p y r i t e . This w i l l be more f u l l y d i s ­
cussed under paragenesis(page 11). 

In the unfractured p o r t i o n s , 'the minerals tend to replace 
i n general p a r a l l e l or s u b - p a r a l l e l to the bedding of the 
limestone and r e s u l t i n g l e n t i c u l a r s t r e a k s of p y r i t e , s p h a l e r i t e , 
galena,&nuartz and probably c a l c i t e occur. 

Some minor f r a c t u r i n g and movement has occured i n the ore 
specimens obtained from the mine. This f r a c t u r i n g oocured a f t e r 
the replacement had taken p l a c e . In these f r a c t u r e s some quant­
i t a t i v e l y minor amounts of s p h a l e r i t e , galena, quartz and c a l c i t e 
were deposited. 



S p h a l e r i t e 
S p h a l e r i t e occurs as anhedral g r a i n s , q u i t e v a r i a b l e 

i n s i z e , r e p l a c i n g the limestone. In none of the s e c t i o n s 
observed, both from No. 1 and No. 2 tu n n e l s , could s p h a l e r i t e 
be observed c u t t i n g any other minerals i n the unfractured 
p o r t i o n s o f the rock. Although the oontacts w i t h other 
minerals are extremely i r r e g u l a r , there are no feathery 
boundaries w i t h these minerals or w i t h the limestone which 
i t d e f i n i t e l y doss r e p l a c e . 

There i s a pronounced tendency f o r s p h a l e r i t e and galena 
to oocur together. Where they do, there i s r e l a t i v e l y l i t t l e 
p y r i t e . P y r i t e , on the other hand, has a tendency to seg-
ragate i n t o bands co n t a i n i n g l i t t l e s p h a l e r i t e or galena. 

A few minor f r a c t u r e s , mentioned p r e v i o u s l y , oocur 
c u t t i n g across the bedding of the limestone. S p h a l e r i t e 
was d e p o s i t e d , i n places along these c r a c k s , i n r e l a t i v e l y 
l a r g e masses( 1 cm. long by 3 mm. wide). Some minor amounts 
of galena, as w e l l as quartz and c a l c i t e oocured w i t h the 
s p h a l e r i t e i n these cracks. The s p h a l e r i t e deposited i n 
these cracks i s qui t e small i n comparison w i t h the amount 
of replacement s p h a l e r i t e oocuring i n the massive-portions 
of the rook. The minerals deposited i n these f r a c t u r e s were 
deposited l a t e r than the main replacements and probably as 
a l a s t stage of d e p o s i t i o n . 

The s p h a l e r i t e i n a l l the po l i s h e d s e c t i o n s appears to 
be qu i t e pure. Under i n c l i n e d l i g h t the colour i s a l i g h t 
c l e a r yellow c o l o u r . Deeper gr a i n s are amber i n c o l o u r . 

The most common grainsi ©f s p h a l e r i t e vary i n s i z e from 



250 to 500 micronsi see page 15). 
P y r i t e 

P y r i t e commonly occurs as anhedral to suhhedral g r a i n s . 
A few grains are n e a r l y euhedral. In general the s i z e of the 
grains i s somewhat more constant than w i t h the other s u l p h i d e s . 
The t y p i c a l g r a i n of p y r i t e i s almost c i r c u l a r or o v a l . These 
c i r c u l a r and oval g r a i n s , where they are segragated i n t o bands, 
give the rock a pock-marked appearance. Less commonly these 
rounded grains oocur w i t h i n or at the boundaries of s p h a l e r i t e 
and galena g r a i n s . I t i s not b e l i e v e d , however, due to 
replacement of these two sulphides by the p y r i t e . 

Ho p y r i t e could be seem v e i n i n g or r e p l a c i n g other m i n e r a l s . 
I t i s t h e r e f o r e assumed that the p y r i t e i s contemporaneous w i t h 
the r e s t of the s u l p h i d e s . 

In the ore specimens, p y r i t e has a tendency to segr&gate 
i n t o bands about i inoh wide p a r a l l e l to the bedding. These 
bands are about 1 to 2 inches apart. Not enough ore specimens 
were a v a i l a b l e t o see i f * t h i s was common i n the r e s t of the 
mine. R e l a t i v e l y small amounts of galena and s p h a l e r i t e occur 
w i t h i n these bandsiseepage 15). 

The average s i z e of p y r i t e grains seems to about 160+ 
microns(see pageXS). 
Galena 

Galena, as observed i n the s e c t i o n s , i s the l e a s t abundant 
of the sulphide minerals. In a few cases there are r e l a t i v e l y 
l a r g e replacements of galena i n limestone(about 3 mm. wide), 
but i n most cases the galena forms small disseminations and 
a few tingr i r r e g u l a r v e i n - l i k e replacements of limestone. 



As w i t h both s p h a l e r i t e and p y r i t e , no p o s i t i v e replacement 
of the other minerals could be seen. In one p l a c e , however, 
a suggestion of v e i n i n g by galena of s p h a l e r i t e was seen(see 
page 16) • 

A very s l i g h t tendency was noticed f o r the galena to 
form jbinydrdund'edr;grBinsIwithin the s p h a l e r i t e , much the 
same shape and manner i n which some of the p y r i t e occurs w i t h i n 
s p h a l e r i t e and galena. In none of the s e c t i o n s could 
s p h a l e r i t e be observed o c c u r r i n g as a s i m i l a r type of g r a i n 
w i t h i n other minerals. 

Galena occurs w i t h the s p h a l e r i t e i n the d i s p l a c e d 
f r a c t u r e s c u t t i n g the limestone. In these f r a c t u r e s , both 
the galena and s p h a l e r i t e form l a r g e grains w i t h q u i t e reg­
u l a r , curved or s t r a i g h t boundaries. 
Quartz 

A t h i n s e c t i o n was prepared of the Reeves-McDonald ore. 
In t h i s s e c t i o n t 4 r r e g n l a r bands composed of anhedral quartz 
g r a i n s were observed r e p l a c i n g t h e limestone. The grains 
i n t h i s s e c t i o n were about the same s i z e as the primary 
c a l o i t e . That the quartz was not primary was shown by the 
f a c t that some of the quartz bands out across the bedding 
of the limestone. In t h i s t h i n s e c t i o n , i n the unfractured 

p o r t i o n s , the quartz was observed not to replace or cut the 
4 

s p h a l e r i t e . S p h a l e r i t e because of i t s sUight transparency 
was the only sulphide that oould be p o s i t i v e l y i d e n t i f i e d . 
Where s p h a l e r i t e and quartz occured together, the boundaries 
between the two were smooth and rounded. 

In the t h i n s e c t i o n , a fragmentary remnant of one of the 
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f r a c t u r e s remained a f t e r g r i n d i n g . One g r a i n of s p h a l e r i t e 
was observed i n t h i s f r a o t u r e that was sha t t e r e d . Some of 
the cracks produced by t h i s s h a t t e r i n g were p a r t i a l l y f i l l e d 
w i t h quartz. I t i s assumed that the displacement of the 
f r a c t u r e shatteredcthe s p h a l e r i t e g r a i n and that the quartz 
deposited i t s e l f w i t h i n the cracks as probably a very l a t e 
stage of d e p o s i t i o n . 

Since i n the massive parts of the s l i d e , the quartz ap­
peared contempoaaneous w i t h the other m i n e r a l s , i t i s assumed 
that quartz was deposited during the whole period of ore 
formation and continued probably as one of the l a s t m i nerals. 

The black carbonaceous bands of the limestone ,asesieen i n 
the s e c t i o n , did not seem very susceptable to replacement. 
O a l o i t e 

The r e l a t i o n s h i p o f c a l c i t e to the other minerals i s not 
very w e l l understood. Only one t h i n g i s c e r t a i n ; that some 
o a l c i t e was deposited as a l a t e stage i n some of the f r a c t u r e s . 

In the massive p o r t i o n s of the polished s e c t i o n s , l a r g e 
e l l i p t i c a l ( l & cm. length) globules of white c r y s t a l l i n e c a l c i t e 
commonly oocur. The o r i g i n o f these globules i s obscure. 

The inner and most of the outer part of the c a l c i t e 
globules are barren. There are some very small rounded grains 
of s p h a l e r i t e and galena oceuring j u s t w i t h i n the boundaries 
o f these g l o b u l e s . 

Three p o s s i b l e explanations f o r the o r i g i n of these 
o a l c i t e globules can be given : 

1. The c a l c i t e i s merely part of the o r i g i n a l limestone , 
which by reason of some inherent chemical c h a r a c t e r i s t i c was 



was not suseeptabae to replacement. 
He might expect, i f t h i s were the reason, to f i n d some 

remnant of bedding w i t h i n the g r a i n . We do not. The c a l c i t e 
i s very pure. There i s jus t a s l i g h t suggestion, however, that 
the long a x i s of the globules are p a r a l l e l to the bedding. 
M i n e r a l i z a t i o n tends to obscure t h i s r e l a t i o n s h i p between 
the globules and the bedding. 

2. Pieces of the ' wallc reck- s p a l l e d o f£.whene the ore the 
s o l u t i o n s were r i s i n g . ; These pieces,were subsequently r e -
c r y s t a l l i z e d to the white c a l c i t e which we see as the gl o b u l e s . 

This theory i s not very probable. In the f i r s t case 
there i s no f r a c t u r i n g of the w a l l rock around wheretthese 
grains were observed. I f i t had s p a l l e d o f f , i t would be 
impossible to be c a r r i e d i n one piece through s o l i d l i m e ­
stone to where i t i s now. He should a l s o expect, i f i t had 
s p a l l e d o f f , that i t would be replaced f u l l y as much as the 
more massive limestone. 
3. The c a l c i t e Is introduced. Jj'or t h i s t h i r d theory, not 
much proof, e i t h e r p o s i t i v e or negative, can be found. 

I f the o a l c i t e has been introduced before the main 
m i n e r a l i z a t i o n , we should expect t o see i t replaced by the 
s u l p h i d e * . 

I f i t had occured contemporaneously,it would probably 
have been deposited much l i k e the quartz, Xelt i n s c a t t e r e d 
i r r e g u l a r grains and not as l a r g e blebs the way these grains 
o f c a l c i t e a r e . 

To t h i s l a s t paragraph, a q u a l i f y i n g statement should 

be made; the quartz could be e a s i l y ^e recognized because Being 
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harder than the limestone, i t stood out above i t a f t e r p o l ­
i s h i n g . I f the o a l c i t e were contemporaneous, however, s m a l l e r 
g r a i n should n a t u r a l l y be hard to recognize i n poli s h e d 
s e c t i o n s because i t would probably be at the same l e v e l as 
the limestone. We should a l s o expect aofew l a r g e globules of 
c a l c i t e to be deposited w i t h t h i s f i n e r c a l c i t e . 

In the massive p o r t i o n s of the t h i n s e c t i o n , no c a l c i t e 
oould be recognized as being d e f i n i t e l y secondary. 

This t h i r d theory has the support of pr. H.C.Gunning. 
I t would appear to be more probable than the f i r s t two. 

The Q a l c i t e then shnuls have been deposited probably 
during the whole period of ore formation, much the same way 
as quartz. 
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Paragenesis 

F r a c t - f r a c t u r e Movement 
u r i n g F i l l i n g Along Fracture 

Zn ( s p h a l e r i t e ) ~ 
Fe ( p y r i t e ) 
Pb (galena) 
S i (quartz) 
Ca ( o a l c i t e ) 

Order of Depo s i t i o n 
1. Contemporaneous d e p o s i t i o n o£ s p h a l e r i t e , g a l e n a , a p y r i t e i t e 
quartz and probably c a l o i t e . 
2. Very minor f r a c t u r i n g of the limestone, 
3. D e p o s i t i o n of s p h a l e r i t e , galena, quartz and c a l c i t e i n these 
f r a c t u r e s . 
4. Very s l i g h t movement along the f r a c t u r e , This i s assumed bee 
cause one g r a i n of s p h a l e r i t e was observed shattered and the 
cracks p a r t i a l l y f i l l e d w i t h i a t e quartz. I t i s p o s s i b l e that 
the movement might have occured at the same time as the d e p o s i t i o n 
i n flo. 3. 

5. Continued d e p o s i t i o n of quartz as a very l a t e stage. This 
i s assumed because quartz f i l l s the craoks produced by s h a t t e r i n g 
of the s p h a l e r i t e g r a i n mentioned;, en page ̂  . 

Di s c u s s i o n 
S p h a l e r i t e , p y r i t e , galena, quartz and probably c a l c i t e are 

assumed contemporaneous i n the massive p o r t i o n s of the limestone 
because no good evidence f o r v e i l i n g or replacement of one-
another could be found. 

One good example of what i s be l i e v e d a c o l l i i f o r m s t r u c t u r e 
of p y r i t e and galena was found. Dr. K*DeP. Watson examined 
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t h i s s t r u c t u r e and was unable to draw any d e f i n i t e c o n c l u s i o n 
as to the r e l a t i o n s h i p of these two minerals (see page(7). 
He b e l i e v e d that i t could p o s s i b l y be: 

1. dimming of p y r i t e by galena. In t h i s case the p y r i t e 
would have been deposited before the galena. 

2. t r u s t i f i c a t i o n . In t h i s case the p y r i t e should have 
been deposited on top of the galena. T£is c o n c l u s i o n i s thought 
u n l i k e l y because i n the l a r g e r of the 'two colloforms we have 
the r e l a t i o n s h i p of p y r i t e i n the center zone, galena i n the 
intermediate zone and more p y r i t e i n the outer zones. I f t h i s 
s t r u c t u r e were c r u s t i f i c a t i o n , we would have the r e l a t i o n s h i p 

of p y r i t e being deposited f i r s t , then galena, then more p y r i t e . 
T h i s , compared to observations made elsewhere, i s most improbable. 

3. C o l l o i d a l d e p o s i t i o n , i n t h i s case, the s o l u t i o n s were 
brought i n at the same time i n the form of c o l l o i d s . They then 
deposited t o form these c o l l o i d s . 

u r . Watson thought that t h i s was most probably the answer. 
This would agree w i t h observations made on a l l the other massive 
p o r t i o n s of the sections i n which the introduced minerals appear 
to be contemporaneous. 
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Grain S i z e o f Sulphides 

The t a b l e on pagei5attempts to give an i n d i c a t i o n of the 
g r a i n s i z e s of the s u l p h i d e s . 

Since the g r a i n s i z e s of these minerals are so v a r i a b l e , 
i t was thought that a s t a t i s t i c a l method would be very i n a c c u r a t e . 
The w r i t e r a c c o r d i n g l y has examined each s e c t i o n and has judged 
what he b e l i e v e s to be a f a i r l y r e p r e s e n t a t i v e g r a i n s i z e f o r 
each m i n e r a l . I t must not be assumed t h a t t h i s i s accurate because 
i t i s subject to personal e r r o r . I t i s merely an i n d i c a t i o n 
of the s i z e . 

A second measurement was taften of the l a r g e s t g r a i n s i z e of 
each m i n e r a l . This i s more accurate than the f i r s t measurement. 

Measurement of the s m a l l e s t t g r a i n e s i z e t o f r e a c h mineral was 
not attempted because there i s no lower l i m i t . The s m a l l e s t 
s i z e i n a l l the s e c t i o n s i s submioroscopic. 

With s p h a l e r i t e , i n some s e c t i o n s , n e i t h e r the average, 
nor the l a r g e s t g r a i n s i z e could be measured because of i t s 
anastomizing c h a r a c t e r . 

I t i s f e l t that the measurement of the p y r i t e grains are the 
more accurate than the measurements of the other minerals because 
p y r i t e has a more n o t i c e a b l e tendency to remain a given s i z e . 
I t w i l l be seen,however, that there are n o t i c e a b l e exceptions 
to t h i s . 
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Poli s h e d 
S e c t i o n 
Ho: 

P y r i t e Galena S p h a l e r i t e 

1(a) Average 
170imicrons 

Largest 
800 microns 

Average 
80 microns 

Largest 
250 micfcons 

Anastomozing 

? 
i 

1(h) 
Average 

125 microns 
Largest 

400 microns 

Average 
80 microns 

Largest 
200 microns 

Average 
250 microns 

Largest 
700 microns 

l ( o ) 
Average 

200 microns 
Largest 

400 microns 

Average 
50 microns 

Largest 
100 microns 

Anastomozing 

2(a) 
Average 

80 microns 
Largest 

500 microns 

Average 
80 microns 

Largest 
650 microns 

Average 
350 microns 

Largest 
650 microns 

2(h) 

Average 
160 microns 

Largest 
1200 microns 

Average 
130 microns 

Largest 
500 microns 

Average 
500 microns 

L a r g e s t 
1000 microns 

;2(o) 
Average 

160 microns 
Largest 

2500 microns 

Average 
160 microns 

Largest 
100G microns 

Average 
650 miorons 

Largest 
1000 microns 

2(d) 

Average 
160 microns 

Largest 
1500 microns 

Average 
80 microns 

Largest 
1500 microns 

Average 
350 microns 

Largest 
400 microns 
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P y r i t e Replacement of Limestone 

The drawing shows the t y p i c a l form of 
p y r i t e replacement that takes place when 
p y r i t e i s i n bands about % i n c h wide. 
Minor amounts of s p h a l e r i t e and galena occur 
w i t h the p y r i t e . i'rom Specimen 2(b). 

X100 

• o a l c i t e ( l i m e s t o n e ) 
P s p h a l e r i t e 
• p y r i t e 

~\ galena 

Galena Veining S p h a l e r i t e ( ? ) 

There i s a suggestion that the 
galena might be i n a form of a v e i n 
r e p l a c i n g s p h a l e r i t e along the l i n e 
A-A. I f t h i s were so, then the galena, 
i n t h i s part of the s e c t i o n at l e a s t , 
would be l a t e r than the s p h a l e r i t e . 

XlOO 
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Colloform S t r u c t u r e i n Limestone 

This i s b e l i e v e d to r e s u l t from c o l l o i d a l 
d e p o s i t i o n of p y r i t e and galena. In t h i s case 
these two minerals would be contemporaneous. 

X100 

W o a l c i t e ( l i m e s t o n e ) 

I | s p h a l e r i t e 

I I p y r i te 

galena 


