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IN^ODUCTION 
Endako Mines i s l o c a t e d 100 m i l e s west of P r i n c e 

George, and i s near the geographic center of B r i t i s h Columbia. 
The property i s s i x m i l e s south-west of the v i l l a g e of Endako 
which i s s i t u a t e d on Highway 16 and on a branch l i n e of the CNR, 

HISTORY 
The h i s t o r y of the molybdenite d e p o s i t dates back to 

192 7 when two l o c a l men staked f o u r m i n e r a l c l a i m s to cover an 
area of quartz-molybdenite f l o a t . A short s h a f t was sunk on 
the s o - c a l l e d two f o o t wide S t e l l a r v e i n , and a short a d i t was 
d r i v e n on another v e i n by the owners i n 1934; some analyses 
of the v e i n m a t e r i a l were c a r r i e d out f o r m e t a l l u r g i c a l t e s t i n g . 
During the p e r i o d 1934 to 1961, the property was examined by 
many g e o l o g i s t s and s e v e r a l mining companies, but p h y s i c a l work 
was c o n f i n e d p r i m a r i l y to t r e n c h i n g and some sampling. In 1961, 
Andrew Robertson optioned the property and i n a d d i t i o n to 
t r e n c h i n g , a diamond d r i l l i n g program was commenced i n May 1962. 
Canex A e r i a l E x p l o r a t i o n L t d . entered the e x p l o r a t i o n of the 
property i n October 1962, and a f t e r completion of 190 diamond 
d r i l l h oles f o r a t o t a l of 80,000 f e e t and 2,700 f e e t of under
ground work f o r bulk sample t e s t i n g , the d e c i s i o n to develop 
the property f o r p r o d u c t i o n was announced i n March 1964. 
C o n s t r u c t i o n of the 10,000 ton per day mine p l a n t and develop
ment of the open p i t began i n June 1964, and the mine was 
o f f i c i a l l y opened on 8 June 1965. At present Endako Mines L t d . 
(N.P.L.) i s o p e r a t i n g at 17,000 tons per day at an average grade 
of 0.24% M 0 S 2 . Two products, molybdenum s u l p h i d e and molybdenum 
oxide are produced. 

REGIONAL, ̂ GEOLOGY 
The Endako molybdenite orebody occurs i n the Topley 

I n t r u s i v e which i s considered to be of l a t e J u r a s s i c age, and 
i s i n t r u d e d i n t o e a r l y Mesozoic sediments and v o l c a n i c s . 
Regional d i s t r i b u t i o n of the Topley rocks s t r e t c h e s from Babine 
Lake to Quesnel, a d i s t a n c e of about 180 m i l e s along a r e g i o n a l 
n o r t h w e s t e r l y t r e n d . The Topley i s a composite b a t h o l i t h i n 
which g r a n i t e , quartz monzonite, g r a n d i o r i t e , quartz d i o r i t e 
and d i o r i t e have been i d e n t i f i e d . (See map showing Regional 
D i s t r i b u t i o n of Topley I n t r u s i v e * ) 
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LOCAL GEOLOGY 
Four d i s t i n c t rock types of the Topley I n t r u s i v e are 

noted i n the mine area and l i s t e d below,, 
a) Endako Quartz Monzonite:; 

The rock i s g e n e r a l l y e q u i g r a n u l a r ( 3 - 4 mm) w i t h 
some K-spar c r y s t a l s o c c a s i o n a l l y as l a r g e as 7 ram, This s i z e 
d i f f e r e n c e imparts a suggestion of a p o r p h y r i t i c t e x t u r e , but 
i s not s u f f i c i e n t l y d i s t i n c t i v e to warrant the term " p o r p h y r i t i c " 
The rock type i s r e a d i l y r e cognized by the c h a r a c t e r i s t i c pink 
K-spar i n a g r e y i s h rock* 

Composition i s quartz (30%), pale pink to orange-
t i n g e d K-spar (40%), white to g r e e n i s h - t i n g e d p l a g i o c l a s e (20%), 
and c h l o r i t i z e d b lack b i o t i t e (5 - 10%), The K - s p a r / t o t a l 
f e l d s p a r r a t i o may vary from 2/3 to 1'2, but i s predominantly 
1/2 and t h e r e f o r e , the rock type i s r e f e r r e d to as quartz 
monzonite r a t h e r than g r a n i t e , 

b) Casey A l a s k i t e : 
A f i n e - t o medium-grained (1 - 3 mm) sugary t e x t u r e d 

l e u c o c r a t i c rock outcrops i n the Casey Lake area. Composition 
i s quartz (40%), p a l e pink K - f e l d s p a r (50%), white p l a g i o c l a s e 
( 5 % ) , p a r t i a l l y c h l o r i t i z e d b i o t i t e (2 - 3%), and accessory 
p y r i t e and hematite ( 1 % ) . 

c) Glenannan G r a n i t e : 
A coarse-grained rock of g r a n i t e to quartz monzonite 

composition outcrops to the nort h e a s t of the mine and north of 
the Casey a l a s k i t e . Composition ranges between quartz (25%), 
pink K - f e l d s p a r (55%), white p l a g i o c l a s e (15%), b i o t i t e ( 5 % ) , 
and quartz (20%), K - f e l d s p a r (40%), p l a g i o c l a s e (30%), b i o t i t e 
( 1 0 %). T e x t u r a l l y , the rock changes from e s s e n t i a l l y e q u i 
g r a n u l a r ( 5 - 6 mm) to p o r p h y r i t i c w i t h K - f e l d s p a r and p l a g i o 
c l a s e c r y s t a l s up to 2 cm. 

L o c a l l y , the rock i s p e g m a t i t i c w i t h very coarse 
c r y s t a l s of quartz (25%) (1 cm.), K - f e l d s p a r (70%) (2 cm.), 
p l a g i o c l a s e (5%) (1 cm.), and l e s s than 1% mafic. 

d) F r a n c o i s G r a n i t e : 
This d i s t i n c t i v e red rock l i e s to the south of the 

Endako quartz monzonite. Rock i s e q u i g r a n u l a r ( 3 - 4 mm) and 
composition i s quartz (34%), p e r t h i t i c K-spar (45%), white 
p l a g i o c l a s e w i t h g r e e n i s h cores (14%), b i o t i t e ( 5 % ) , and 
accessory minerals ( 2 % ) . 
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The d i s t r i b u t i o n of the above and other rock types 
i s shown on the map of the Geology of Endako Mine Area. The 
o l d e s t rocks i n the area are those of the T a k l a Group of lower 
Mesozoic age. The Topley has i n t r u d e d these r o c k s . W i t h i n 
the Topley, the Endako quartz monzonite i s one of the o l d e r 
r o c k s . The adjacent F r a n c o i s g r a n i t e to the south and Casey 
a l a s k i t e to the n o r t h are younger as evidenced by dykes which 
are c o r r e l a t e d w i t h these rocks being i n t r u d e d i n t o the Endako. 
Two s m a l l o u t l i e r s of Endako quartz monzonite appear to be r o o f 
pendents w i t h i n the Casey a l a s k i t e . The Glenannan g r a n i t e i s 
o l d e r than the Casey, as the Casey porphyry i n t r u d e s the 
Glenannan. As y e t , no age r e l a t i o n i s p o s s i b l e between Endako 
and Glenannan. 

The quartz l a t i t e porphyry i s r e s t r i c t e d to the area 
of T a k l a v o l c a n i c r o c k s , but there i s not s u f f i c i e n t evidence 
to suggest t h a t i t i s pre- or post-Topley. The T e r t i a r y Endako 
Group v o l c a n i c rocks o v e r l i e the e n t i r e area. 

The molybdenum d e p o s i t occurs wholly w i t h i n the 
Endako quartz monzonite. The orebody i s roughly an elongated 
e l l i p t i c a l - s h a p e d body which s t r i k e s S20E, d i p s 20° to 50° 
south, and measures 5,500 f e e t long by 1,200 f e e t wide. 

MINE GEOLOGY 
The geology i s r e l a t i v e l y simple, w i t h host Endako 

quartz monzonite i n t r u d e d by pre-mineral a p l i t e , p o r p h y r i t i c 
g r a n i t e and quartz f e l d s p a r porphyry and p o s t - m i n e r a l b a s a l t 
dykes. 

T h e a p l i t e i s a t y p i c a l l y pink f i n e sugary grained 
rock which shows quartz and K-spar i n a graphic i n t e r g r o w t h . 
The a p l i t e occurs throughout the orebody as 1/4 i n c h to 4 f o o t 
wide unor i e n t e d dykes. 

The term p o r p h y r i t i c g r a n i t e i s a p p l i e d to a pink 
massive, 3% l a r g e K-spar phenocrysts i n a f i n e - g r a i n e d 
p h a n e r i t i c g r a n i t e m a t r i x . These dykes vary from f o u r to f i f t y 
f e e t i n w i d t h , and g e n e r a l l y t r e n d to the n o r t h e a s t . 

The most abundant dyke rock i s the quartz f e l d s p a r 
£Ojrphyxy_ which i s a brawn to pink rock composed of 10% to 15% 
phenocrysts of quartz and K-spar i n a near a p h a n i t i c m a t r i x . 
The quartz f e l d s p a r porphyry dykes range from s e v e r a l inches 
to 100 f e e t i n width, and t y p i c a l l y show very c l o s e j o i n t i n g . 

B a s a l t dykes have been i n t r u d e d i n a s s o c i a t i o n w i t h 
p o s t - m i n e r a l f a u l t movements. 

e o e e o o o o a o o o 
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The only observed r e l a t i o n s h i p between the a p l i t e , 
p o r p h y r i t i c g r a n i t e and quartz f e l d s p a r porphyry i s t h a t the 
quartz f e l d s p a r porphyry i s the youngest. C r o s s - c u t t i n g r e 
l a t i o n s between a p l i t e and p o r p h y r i t i c g r a n i t e have not been 
observed• 

L o c a l a t t i t u d e s of i n d i v i d u a l dykes may be observed 
to s t r i k e at any angle from the g-eneral trend,due to the angular 
and blocky f a u l t i n g w i t h i n the Endako quartz monzonite. The 
general trend of the dykes i s predominantly n o r t h e a s t e r l y and 
no r t h w e s t e r l y and d i p s t e e p l y west; These dykes occur as 
concentrated swarms i n two l o c a l i t i e s w i t h i n the orebody. 

HYDROTHERMAL ALTERATION 
Three d i s t i n c t hydrothermal a l t e r a t i o n phases are seen 

i n the Endako ore zone. 
a) Introduced K-spar: 

The presence of int r o d u c e d K-spar i s noted i n two 
d i s t i n c t forms: 1. K-spar envelopes developed adjacent to 
ve i n s and f r a c t u r e s and vary i n width from 1/8 to 2 in c h e s ; 
2. K - s p a r - b i o t i t e zones developed as i r r e g u l a r lenses and bands 
along f r a c t u r e s i n widths up to 8 i n c h e s . These zones are l e s s 
common than envelopes. 

b) Q u a r t z - S e r i c i t e - P y r i t e Envelopes. 
A second type of envelope seen adjacent to ve i n s and 

f r a c t u r e s i s a f i n e - g r a i n e d grey band composed of quartz 
s e r i c i t e and f i n e l y disseminated p y r i t e . The envelopes range 
i n width from 1/8U> to 2 inches and are not as common as K-spar 
envelopes. 

c) K a o l i n i z a t i o n : 
P e r v a s i v e k a o l i n i z a t i o n of the Endako quartz monzonite 

i n d i c a t e s s e v e r a l degrees of i n t e n s i t y . The degrees of 
k a o l i n i z a t i o n are c l a s s i f i e d on the break down of f e l d s p a r as 
f o l l o w s : 

1. Fresh quartz monzonite 
The f o l l o w i n g m inerals are present: 
(a) Quartz 
(b) K-Feldspar (pi n k , hard) 
(c) P l a g i o c l a s e ( w h i t i s h grey, hard) 
(d) B i o t i t e ( b l a c k ) 



2 0 Weak K a o l i n i z a t i o n 
(a) Quartz 
(b) K - f e l d s p a r (pink, hard) 
(c) P l a g i o c l a s e ( g r e e n i s h t i n g e d , hard r i m 

wi t h s o f t g r e e n i s h and 
p o s s i b l y white cores) 
( P l a g i o c l a s e i s attacked 
and i s breaking down to 
k a o l i n i t e and minor 
s e r i c i t e ) 

(d) B i o t i t e and/or C h l o r i t i z e d B i o t i t e 
3. Moderate K a o l i n i z a t i o n 

(a) Quartz 
(b) K - f e l d s p a r ( p i n k , hard) 
(c) " P l a g i o c l a s e " ( s o f t g r e e n i s h c l a y w i t h 

some w h i t i s h c l a y ) 
( P l a g i o c l a s e has completely 
broken down) 

(d) B i o t i t e and/or C h l o r i t i z e d B i o t i t e 
4. Intense K a o l i n i z a t i o n 

(a) Quartz 
(b) "K-feldspar 1'' ( w h i t i s h pink but may be 

r e l a t i v e l y hard depending 
on degree of breakdown; 
important p o i n t i s t h a t 
K - f e l d s p a r i s breaking 
down to K a o l i n i t e ) 
(greenish t o w h i t i s h green 
s o f t c l a y s , P l a g i o c l a s e has 
completely broken down) 
( g e n e r a l l y l e s s mafic present 
than i n l e s s i n t e n s e a l t e r a 
t i o n types, c h l o r i t i z e d and 
i f b l a c k , probably secondary) 

(c) " P l a g i o c l a s e 

(d) " B i o t i t e " 

The extent of s i g n i f i c a n t p e r v a s i v e a l t e r a t i o n 
approximates the o u t l i n e of economic m i n e r a l i z a t i o n . 
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MINERALIZATION 
M e t a l l i c m i n e r a l i z a t i o n i n the orebody i s simple. 

Molybdenite and p y r i t e are the most abundant w i t h minor amounts 
of hematite and magnetite and t r a c e amounts of c h a l c o p y r i t e , 

Two types of molybdenite m i n e r a l i z a t i o n occur w i t h i n 
the orebody. The most prominent m i n e r a l i z a t i o n i s the 6 i n c h 
to 4 f o o t wide continuous quartz v e i n s w i t h c h a r a c t e r i s t i c 
r i b b o n s of molybdenite m i n e r a l i z a t i o n ; some moly occurs as very 
f i n e l y d i v i d e d g r a i n s w i t h i n the quartz v e i n s . 

The second type of m i n e r a l i z a t i o n occurs as f i n e 
f r a c t u r e s f i l l e d w i t h quartz-moly i n the form of a stockwork 
adjacent to and surrounding the major quartz v e i n s . This zone 
of stockwork i s e s s e n t i a l l y a halo around the quartz v e i n s which 
v a r i e s i n width from 20 to 200 f e e t . 

The d i s t r i b u t i o n of high and low grade molybdenum 
m i n e r a l i z a t i o n i s shown on the appended map, Endako Orebody, 
Pl a n and S e c t i o n s , A p y r i t e halo i s noted only on the south 
s i d e of the orebody where p y r i t e and quartz without molybdenite 
occur as f r a c t u r e fillings„ 

STRUCTURE 
S t r u c t u r a l elements of the Endako orebody are i l l u 

s t r a t e d on the attached map Geology of 3399 Bench, 
The p r e v a l e n t a t t i t u d e of the major quartz-molybdenite 

v e i n s i s roughly e a s t e r l y t o n o r t h e a s t e r l y and d i p p i n g south
e a s t e r l y as shown on l e f t stereogram. 

A p l o t of 475 major and minor veins i s shown on the 
middle stereogram. Once again the m a j o r i t y of the vein s shows 
up as east-west to N 70 E w i t h s o u t h e a s t e r l y d i p . Some are 
N 50 W w i t h southwesterly d i p which p a r a l l e l s the r e g i o n a l t r e n d ; 
a minor c o n c e n t r a t i o n trends N 52 E w i t h a n o r t h w e s t e r l y d i p . 
Some very prominent f l a t - l y i n g s ets of ve i n s are a l s o encountered 

The c o n c e n t r a t i o n s of 163 non-mineralized f a u l t s and 
f r a c t u r e s are seen as northeast and due north a t t i t u d e s . The 
EW and NW f a u l t systems g e n e r a l l y occur along e x i s t i n g v e i n s 
and are seen as gouge along c o n t a c t s and b r e c c i a t i o n w i t h i n the 
v e i n , 
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In summary, the major v e i n s are s t r i k i n g east-west 
and south d i p p i n g w i t h f i n e r v e i n s to the northwest and n o r t h 
eas t ; these a t t i t u d e s are s u b p a r a l l e l t o the post mineral EW, 
NW and NE f a u l t movements. This i s s i g n i f i c a n t beacuse the 
v e i n and f a u l t a t t i t u d e s w i t h i n the orebody correspond to the 
r e g i o n a l NW and EW s t r u c t u r a l t r e n d s . 

The area o u t s i d e of the Endako orebody i s v i r t u a l l y 
devoid of quartz v e i n s and any s t r u c t u r a l i n t e r p r e t a t i o n must 
e x p l a i n the r e s t r i c t e d extent of the Endako stockwork. I t i s 
our o p i n i o n t h a t the i n t e r s e c t i o n of the r e g i o n a l EW and NW 
s t r u c t u r e s i s not s u f f i c i e n t to produce the necessary degree of 
f r a c t u r i n g which i s seen i n the Endako stockwork. However, the 
i n t e r s e c t i o n area of these two zones co u l d be the f o c a l p o i n t 
f o r i n t r u s i o n and attendent doming. The doming hypothesis r e 
q u i r e s t h a t the stockwork be r e s t r i c t e d , and i t a l s o r e q u i r e s 
t h a t m i n e r a l i z a t i o n and hydrothermal a l t e r a t i o n be s i m i l a r l y 
r e s t r i c t e d . The presence of these c o n d i t i o n s , plus the i n 
t r u s i o n s of dykes and the presence of prominent f l a t - l y i n g v e i n 
s t r u c t u r e s i s i n agreement w i t h the concept of i n t r u s i o n and 
doming. 

The Endako orebody i s then v i s u a l i z e d as hydrothermal 
a l t e r a t i o n and quartz-molybdenite m i n e r a l i z a t i o n i n a r e s t r i c t e d 
stockwork which was formed along an elongated EW dome by u p l i f t 
and i n t r u s i o n at the i n t e r s e c t i o n of r e g i o n a l EW and NW f a u l t 
systems. 

ETKsADDsec 
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