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MINERALAGRAPITIC REPORT ON THE ORES OP 

MORNING STAR (FAIRVIEVJ) GOLD MINES LTD. 

AND 

NICOLA MINES AND METALS 

PART 1 

I n t r o d u c t i o n . 

An examination was made of ore from the Morning Star Mine 

w i t h the object of determining, i f p o s s i b l e , the r e l a t i o n s h i p of the gold 

i n the ore to the other m i n e r a l s . No gold was seen i n any of the s p e c i 

mens examined, nor was any unusual mineral seen with which the gold might 

be a s s o c i a t e d . In hope of f i n d i n g out something about the r e l a t i o n s h i p of 

gol d , another attempt was made by examining some ore from the N i c o l a Mine. 

These ores a l s o do not appear to carry native gold or rare m i n e r a l s . This 

r e n o r t , t h e r e f o r e , does not add to the knowledge of the a s s o c i a t i o n of 

gold and ra r e m i n e r a l s , but i t does give some in f o r m a t i o n as regards ores 

from both these mines. 

The work was done under the d i r e c t i o n of Dr. H.V. Warren, 

and I am indebted to him and to J.M. Cummings for advice and h e l p . The 

assays quoted i n t h i s r e p ort were done by Mr. J.M. Cummings i n the lab o r 

a t o r i e s of the U n i v e r s i t y of B r i t i s h Columbia. 
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PART 11. 

Morning S t a r . 

1. L o c a t i o n , h i s t o r y , geology. 

This mine i s looated i n the F a i r v i e w camp, some f i v e m i l e s 

from O l i v e r , which i s on the Okanagan River about twelve miles north of 

the I n t e r n a t i o n a l Boundary. There i s a f a i r d i r t road passing by the mine 

which leads to O l i v e r , which i s on a branch l i n e of the K e t t l e V a l l e y 

Railway. 

About t h i r t y - s e v e n years ago t h i s property was f i r s t ex

p l o r e d , and s e v e r a l hundred tons of high grade ore removed from a surface 

pocket by Steve Mangott and h i s a s s o c i a t e s . Some deeper develonment work 

was c a r r i e d on at the time, but was not s u c c e s s f u l i n d i s c o v e r i n g ore 

bodies. Since then, u n t i l the spring of 1933 when the present company was 

formed, p r a c t i c a l l y nothing has been done. This company has snent a con

s i d e r a b l y amount of money and has shipped some ore d i r e c t t o the smelter. 

There i s a p o s s i b i l i t y t h a t a m i l l w i l l be b u i l t i n the near f u t u r e . 

The quartz veins which are being developed are found i n a 

complex of s c h i s t o s e rocks which are thought to be of Carboniferous age. 

These veins are very i r r e g u l a r i n s t r i k e , dip and w i d t h , and conform with 

the bedding planes of the o r i g i n a l sediments. I t i s b e l i e v e d t h a t they 

are replacement veins rather than f i s s u r e f i l l i n g s . They and the sediments 

f o l l o w i n s t r i k e , t h e contact of the nesrby F a i r v i e w g r a n i t e . 

2, D e s c r i p t i o n of ore and assays. 

I t i s q u i t e a simple otfe, being a mixture of sulphides i n 

a gangue of quartz. The quartz i s white and i n a great deal of the v e i n 

i s barren of a l l other m i n e r a l s . I t sometimes has a banded s t r u c t u r e due 

to unreplaced p o r t i o n s of the country rock being l e f t i n the v e i n . The 
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commonest sulphides are p y r i t e and s p h a l e r i t e , of which the p y r i t e i s the 

most abundant. Oalena i s a l s o present i n considerable amounts and a l s o 

very small q u a n t i t i e s of c h a l c o p y r i t e . 

Assays were made of the feed, t a b l e concentrates and picked 

sulphides and gave r e s u l t s as f o l l o w s : 

Feed Table Concentrate P y r i t e S p h a l e r i t e 

plus 4 mesh minus 40 mesh minus 10 plus 20 picked - samples 

0.66 0.74 2.30, 0.52, 0.34 4.10 trace 

( a l l values i n ounces gold per ton) .20 trace 

I n s u f f i c i e n t galena i n the specimens to get a picked sample of i t , but 

there was some i n the s p h a l e r i t e samr-les which ran only a t r a c e , and so 

that i n d i c a t e s that neither the galena or the s p h a l e r i t e carry the g o l d . 

The high assay of the p y r i t e i n d i c a t e s that t h i s mineral c a r r i e s the gold 

i n some manner. I t i s not known p o s i t i v e l y , but the low gold assay of 

pyrite^may have been the r e s u l t of using the second generation of p y r i t e 

i n the sample. This would account f o r the wide v a r i a n c e . The f i n e geed 

ran s l i g h t l y higher than the.plus 4 mesh, i n d i c a t i n g that the gold i s 

a s s o c i a t e d w i t h something t h a t must be crushed f i n e to separate i t . Con

s i d e r a b l e d i f f e r e n c e s are found i n the r e s u l t s of the t a b l e concentrates 

which show th a t the ore i t s e l f i s extremely v a r i a b l e and e r r a t i c . 

As s t a t e d above, the gangue i s white quartz i n which 

p y r i t e , s p h a l e r i t e , galena and o h a l c o n y r i t e are found i n order of abundance. 

These m e t a l l i c minerals occur i r r e g u l a r l y i n the gangue and sometimes i n 

d e f i n i t e bands. These sulphides are i n t i m a t e l y mixed and are f i n e - g r a i n e d . 

The p y r i t e occurs as cubes sometimes s c a t t e r e d through the quartz, but 

generally surrounded by the other sulphides, none of which show t h e i r 

c r y s t a l form. A l l the ore has teen shattered to some extent. 
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3. Microscopic d e s c r i p t i o n of ore. 

Under the microscope, no minerals were seen which could not 

be seen with a hand l e n s , but t h e i r r e l a t i o n s h i p s could be seen more 

d e a r l y . As f a r as could be determined, there are two generations of 

p y r i t e , two generations of quartz and at l e a s t one each of s n h a l e r i t e , 

galena and c h a l c o p y r i t e . 

The quartz appears d u l l , almost black and also l i g h t grey 

i n c o l o u r . Most of the quartz appears t o be of one generation, but i n 

places i t i s f r a c t u r e d and the f r a c t u r e s f i l l e d with another generation 

(Figure 3 B ) . Most of the quartz appears t o have been deposited a f t e r the 

p y r i t e because i t veins the p y r i t e (Figure 2A) and a l s o the p y r i t e appears 

i n i t as oubes (3A). I t i s p o s s i b l e that the p y r i t e cubes came i n only 

before the second generation of quartz, but does not appear probable, 

P y r i t e occurs massive, i n cubes and as long v e i n - l i k e forms. 

The cubes may occur i n the quartz but more often are found i n the s p h a l e r i t e 

and are p a r t i a l l y replaced by i t (Figure 1A and E ) . The p y r i t e i s a l s o 

veined by the quartz (Figure 2A). The second generation of n y r i t e occurs 

as t h i n v e i n - l i k e forms which are l a t e r than the other minerals (Figure 2B). 

They d i s t i n c t l y v e i n the s p h a l e r i t e and q u a r t z . There d i d not appear t o be 

much of t h i s generation p r e s e n t . i n the specimens examined. 

S p h a l e r i t e i n the sect i o n s made was p a r t i c u l a r l y abundant. 

I t veins the quartz (Figure IB) and a l s o replaces the p y r i t e (Figures 1A 

and l p ) . I t may a l s o replace the c h a l c o p y r i t e (Figure 1") but i t s contact 

with that mineral i s smooth and they may be contemporaneous. I t a l s o has 

a smooth contact with the galena. 

The galena occurs i n small i r r e g u l a r masses and appears t o 

be one of the l a t e m inerals. In one place i t appears t o be veinfcng the 
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contact between quartz and s p h a l e r i t e (Figure 1A) but t h i s i s not d e f i n i t e . 

I n other cases, galena surrounds and r e p l a c e s the p y r i t e cubes and i s de

f i n i t e l y younger than that m i n e r a l . I t was not found i n contact with the 

c h a l c o p y r i t e . 

There i s very l i t t l e c h a l c o p y r i t e i n the ore. I t was only 

seen i n one polished s e c t i o n and there i t was surrounded by s p h a l e r i t e and 

p o s s i b l y replaced by i t . Therefore, i t may have been deposited s l i g h t l y 

p r i o r to the s p h a l e r i t e . 

4. Paragenesis. 

There i s such a small amount of the second generations 

of p y r i t e and quartz and of c h a l c o p y r i t e i n the sections that i s impossible 

to c o r r e c t l y determine t h e i r r e l a t i o n s h i p accurately with the r e s t of the 

mi n e r a l s . The f o l l o w i n g paragenesis i s set f o r t h , knowing, however, t h a t 

i n part i t may be i n c o r r e c t . 

l a p y r i t e - i n cubes and masses. 

2. quartz. 

3. c h a l c o p y r i t e , s p h a l e r i t e . 

4. galena. 

5. p y r i t e - i n v e i n l e t s . 

6. q u a r t z - f r a c t u r e f i l l i n g s . 

5 .Conclusions. 

The s i z e of the p a r t i c l e s i n the ore v a r i e s g r e a t l y . Thy 

p y r i t e cubes average around .008 i n . to the s i d e . I f the gold i s 

ass o c i a t e d with the p y r i t e , a s i t appears to be, probably on i t s contact 

with other minerals, then t o f r e e the f o l d , the ore would have to be 

crushed to separate the p y r i t e cubes from the r e s t of the o r e . This would 

r e q u i r e then the ore to be ground to pass a 65 mesh screen. 
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PART 111. 

N i c o l a . 

LoQa'U0"? geology. 

This property i a lo c a t e d on the east side of Stump Lake, 

midway between Kamloops and M e r r i t t , i n the N i c o l a Mining D i v i s i o n . I t 

has been explored over a long p e r i o d and i n 1929 a small m i l l was con

s t r u c t e d and was operated part of 1929 and 1930. The t o t a l recovery f o r 

the run was i n the neighborhood of $100,000. 

The d e p o s i t c o n s i s t s of quartz veins i n shear zones which 

s t r i k e a l i t t l e west of north and dipjEjbjgg 60 degrees to 75 degrees to the 

northeast. 'They are as wide as s i x and seven fee t i n places but f o r the 

stoped d i s t a n c e are only about two f e e t wide. The country rock i s a d i a 

base porphyry. 

2. D e s c r i p t i o n of ore and assays. 

This ore i s i d e n t i c a l i n mineral composition with that of 

the Morning S t a r , although the minerals are i n s l i g h t l y d i f f e r e n t propor

t i o n s . The sulphides of l e a d , zi n c and i r o n and c h a l c o p y r i t e are i n 

bunches i n the quartz gangue. Both the s p h a l e r i t e and galena occur as 

blebs surrounded by a matrix of quartz, p y r i t e and c h a l c o p y r i t e . The 

galena and s p h a l e r i t e occur separate from each other as f a i r l y l a r g e 

masses which sometimes are join e d by v e i n l e t s of one or the other. P y r i t e 

i s the most abundant mineral i n the specimens examined and then quartz, 

s p h a l e r i t e , galena and c h a l o o o y r i t e i n th a t order. There are q u i t e large 

amounts of c h a l c o p y r i t e i n t h i s ore. The country rock i s grey or green 

and contains s t r i n g e r s of quartz and sometimes some n y r i t e . 

Assays were made of f i n e feed from which most of the quartz 

had been removed, and of the sulphides, none of which, however, were 
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picked r e a l l y c l e a n . 

minus 20 mesh feed p y r i t e s p h a l e r i t e galena. 

0.56 0.60 0.20 0.24 

( a l l given i n ounces of gold per ton) 

Of the three sulphides^these assays show that the p y r i t e c a r r i e s about 

three times as much gold as e i t h e r of the other two s u l p h i d e s . A l l of 

these picked samples were impure to a greater or l e s s e r extent and i t i s 

probable that clean samples would show an even greater d i f f e r e n c e i n favour 

of the p y r i t e . I t i s now known from work done t h i s year that the sphaleritte 

i n most B.C. ores, i f c l e a n , does not carry gold values, and i t i s very 

probable t h a t i t does not carry much here. The assay of the minus 20 mesh 

feed i s probably higher than the run of mine ore because most of the quartz 

was removed w h i l e hand c r u s h i n g . 

3. M i c r o s c o p i c d e s c r i p t i o n of ore. 

The p y r i t e , of which only one generation was observed, 

occurs i n cubes which are sometimes q u i t e massive. I t was the f i r s t 

m i n e ral to form and has been f r a c t u r e d , veined, and replaced by other 

minerals (Figures 5A and B ) . 

Quartz,the next most abundant m i n e r a l , forms the matrix f o r 

the p y r i t e and c h a l o o p y r i t e and probably s o l i d i f i e d immediately a f t e r 

these minerals formed. I t occurs a l l through the specimens i n i r r e g u l a r 

p a r t i c l e s , f i l l i n g t o some extent, the i n t e r s t i c e s . I t appears to be one 

of bhe Later minerals but i t probably was deposited over a considerable 

period because i t appears to he i n t i m a t e l y mixed w i t h the p y r i t e and 

c h a l o o p y r i t e . 

S p h a l e r i t e occurs i n l a r g e masses but i s o c c a s i o n a l l y seen 

as small i r r e g u l a r p a r t i c l e s i n the f i n e grained mixture. In i t are a 
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great many small p a r t i c l e s of c h a l c o p y r i t e . For the most part these par

t i c l e s are s c a t t e r e d haphazardly through the s p h a l e r i t e , but are sometimes 

arranged i n d e f i n i t e l i n e s as seen i n F i g u r e 4A. 

The galena g e n e r a l l y occurs as l a r g e masses but o c c a s i o n a l l y 

i n small p a r t i c l e s i n the f i n e grained mixture. YJhen massive i t shows a 

g n e i s s i c s t r u c t u r e (Figure 4B) which shows th a t i t has t e e n subjected to 

streea since d e p o s i t i o n . This g n e i s s i c s t r u c t u r e causes the pieces to 

break i n cubes with d i s t i n c t l y curved f a c e s . I t veins p y r i t e , c h a l c o p y r i t e 

and q u a r t z , and probably was the l a s t mineral to be deposited. 

The c h a l c o p y r i t e as already stated i s i n t i m a t e l y associated 

w i t h the r y r i t e and i s a l s o found as numerous small p a r t i c l e s i n the 

s p h a l e r i t e , most of which have no d e f i n i t e arrangement. The c h a l c o o y r i t e 

appears to have p r e f e r r e d the p y r i t e on which to p r e c i p i t a t e because i t 

occurs a l l around the cubes of p y r i t e (Figures 5A and 6B) nearly everywhere 

i n the s e c t i o n s p o l i s h e d . I t i s probably j u s t a l i t t l e l a t e r than the 

s p h a l e r i t e but i s i t s e l f d e f i n i t e l y veined by the quartz (Figure 6B). I t 

was only seen i n contact with the galena i n one or two places and i n these 

cases i t appears as i f the galena were the younger (Figure 6A) although 

the evidence i s not very d e f i n i t e . 

4. Faragenesia^ 

From the r e l a t i o n s h i p of the minerals i n the s e c t i o n s ex

amined, the f o l l o w i n g paragenesis i s advanced. The r e l a t i o n of chalco

p y r i t e to the s p h a l e r i t e as seen i n (Figure 4A) may not be i n t e r p r e t e d 

c o r r e c t l y , but I b e l i e v e that i t represents c h a l c o p y r i t e f i l l i n g i n c i p i e n t 

f r a c t u r e s only p a r t i a l l y developed i n the s p h a l e r i t e and henoe i s s l i g h t l y 

l a t e r than the s p h a l e r i t e . I t i s p o s s i b l e that they are contemporaneous 

and that the c h a l c o p y r i t e formed i n zones due to s e l e c t i v e replacement of 
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a favourable bed of the o r i g i n a l rook. The paragenesis i s b e l i e v e d to be 

as f o l l o w s : 

1. P y r i t e . 

2. S p h a l e r i t e . ( 
( may be contemporaneous i n p a r t . 

3. C h a l c o p y r i t e , ( 

4. Quartz. 

5. Galena, 

5, Conclusions• 

The s i z e of the p a r t i c l e s v a r i e s g r e a t l y , but by far the 

smallest are the p a r t i c l e s of o h a l c o r y r i t e i n the s p h a l e r i t e . I t i s not 

known whether or not t h i s c h a l c o n y r i t e c a r r i e s appreciable amounts of 

gold but i f i t d i d , i t would be necessary to crush the s p h a l e r i t e and i n 

cluded c h a l o o p y r i t e to at l e a s t minus 200 mesh i f the gold were to be 

f r e e d . I t a r r e a r s , however, as i f the p y r i t e o a r r i e s the major gold 

values and i t occurs i n comparatively coarse g r a i n s , averaging a l i t t l e 

l e s s than 0,033 inches to the aide. I f the ore waa cruahed t i l l i t 

could pass a minus 20 mesh screen, then i t would be s u f f i c i e n t l y f i n e to 

permit of concentration of the p y r i t e . 
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Appendix A. 

Morning Star P o l i s h e d S e c t i o n s . 

Number 1. 

Megascopic:- Fine grained mixture of galena, p y r i t e and s p h a l e r i t e i n 

quar t z , and also small p a r t i c l e s of c h a l c o p y r i t e . 

M i c r o s c o p i c : * See Figures 1A and B. Can see cubes of p y r i t e tteing replaced 

by s p h a l e r i t e , s p h a l e r i t e v e i n i n g -quartz and a l s o f a i r l y 

l arge mass of galena p o s s i b l y deposited along the contact of 

the quartz and s p h a l e r i t e . 

Number 2 . 

Megascopic:- C h i e f l y s p h a l e r i t e w i t h some p y r i t e and qu a r t z . 

Miorosoopic:- See Figuoe 2B. Can see the second generation w e l l developed 

i n t h i s s e c t i o n . 

Number 5. 

Megasoopio:- A massive piece of p y r i t e , vjitb quartz and minor amounts of 

s p h a l e r i t e and galena. 

M i c r o s c o p i c : - See Fig u r e 2A and Fig u r e 3B. Both generations of quartz 

seen i n t h i s s e c t i o n , and a l s o may see quartz v e i n i n g p y r i t e . 

Number 4_̂_ 

Megascopic:- Quartz i n which there i s an abundance of p y r i t e and s p h a l e r i t e 

and minor amounts of galena. 

M i c r o s c o p i c : - See Figure 3A. In t h i s speoimen the small p y r i t e cubes are 

w e l l developed. 

Morning Star Ore Specimens. 

Number A. Quartz c o n t a i n i n g s p h a l e r i t e and minor amounts of the other 

sul p h i d e s • 

Number B. Mass of s p h a l e r i t e w i t h minor amounts of p y r i t e and quarta. 
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Appendix B._  

N i c o l a P o l i s h e d S e c t i o n s . 

Number 1. 

Megascopic:- Large mass of galena at one end, s p h a l e r i t e at the other with 

an i n t e r v e n i n g mixture of p y r i t e , c h a l c o n y r i t e and quartz. 

M i c r o s c o p i c : - See Figures 4A and B , 5A, and S B . C h a l c o p y r i t e v e i n i n g 

p y r i t e , c h a l c o p y r i t e v e i n i n g s p h a l e r i t e , quartz v e i n i n g 

p y r i t e , and a l s o shows cubes of p y r i t e and g n e i s s i c s t r u c t u r e 

i n galena. 

Number 2. 

Megascopio:- C r y s t a l l i n e p y r i t e surrounded by c h a l c o p y r i t e , a l l i n quartz, 

a l s o some f a i r l y large masses of galena and s p h a l e r i t e . 

M i c r o s c o p i c : - See Figures 5B and 6A. Galena v e i n i n g p y r i t e and a l s o 

v e i n i n g c h a l c o p y r i t e . 

N i c o l a Ore Speoimena . 

Number A. Mostly p y r i t e w i t h blebs of s p h a l e r i t e and galena w i t h some 

quartz and c h a l c o n y r i t e . 

Number B. Green oountry rook, p a r t i a l l y s i l i c i f i e d and contains s t r i n g e r s 

of quartz and some n y r i t e . 

Number C. Country rock w i t h quartz and minor amounts of sulphi d e s . 

Number D. Vein quartz having some of a l l the sulphides i n i t . 

Number 3. Ordinary ore, good percentage of sulphides i n qu a r t z . 
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