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T h i s paper aims to p r e s e n t a g e n e r a l i z e d d e s c r i p t i o n o f 

the Hocher de Boule range. The i n f o r m a t i o n c o n t a i n e d i n i t 

was compiled d u r i n g the summer of 1933, i n c o n n e c t i o n w i t h 

the a c t i v i t i e s of the Canadian G e o l o g i c a l 3-urvey i n the H a z e l -

ton D i s t r i c t of B r i t i s h Columbia. Much i n f o r m a t i o n and geo­

l o g i c a l i n t e r p r e t a t i o n was a f f o r d e d by Mr. J . G. Gray, C h i e f 

of P a r t y . However, t h i s paper i s i n no way connected w i t h 

the G e o l o g i c a l Survey's o f f i c i a l r e p o r t on the a r e a to be d i s ­

cussed • Furthermore any statements or g e o l o g i c a l b o u n d a r i e s 

c o n t a i n e d h e r e i n a r e p r o v i s i o n a l and s u b j e c t to change upon 

o f f i c e e x a m i n a t i o n of rock specimen and f o s s i l c o l l e c t i o n s 

g a t h e r e d i n the f i e l d . 

PHYSICAL FEATURES 

a. L o c a t i o n 

The Rocher de Boule range l i e s d i r e c t l y south of the 

town of H a z e I t on, B. C. More s p e c i f i c a l l y , i t l i e s be tween 

the m e r i d i a n s 127° 15* and 127° and between the p a r a l l e l s 

55° and 55° 158. The range i s p a r t of the B u l k l e y Mountains 

which i n t u r n i s i n c l u d e d i n the I n t e r i o r P l a t e a u system. Tt 

can be reached e i t h e r by way of the P r i n c e R u p e r t branch of 

the C.N.R. or by the highway which p a r a l l e l s the r a i l w a y . 

b. S i z e 

The l e n g t h of the range, which runs i n a n o r t h - s o u t h 



d i r e c t i o n i s about 16 m i l e s , w h i l e i t s w i d t h approximates 12 
m i l e s . 

c. Topography 

The topography of Rocher de Boule i s t y p i c a l of the 

n e i g h b o u r i n g mountain b o d i e s . I t s a b r u p t and rugged nature 

c o n t r a s t s s h a r p l y w i t h the low, wide v a l l e y s which s u r r o u n d 

i t . On the e a s t and n o r t h l i e s the B u l k l e y V a l l e y , on the 

west the Skeena V a l l e y , and on the s o u t h the K i t s i g e u k l a 

V a l l e y . I n t o these r i v e r s empty the t u r b u l e n t streams which 

a r i s e from g l a c i e r s beneath the peaks. The peaks a t t a i n an 

average e l e v a t i o n of about 6500 f e e t , and a maximum of B500 

f e e t . 

d. G l a c i a t i o n 

R e g i o n a l g l a c i a t i o n a t t r i b u t e d g r e a t l y to the topog­

raphy of Rocher de B o u l e . E v i d e n c e s i n the way of e r r a t i c s , 

have been found as high as uOOO f e e t ; and the rounded f o o t ­

h i l l s a r e a r e s u l t of t h i s type of g l a c i a t i o n . There appears 

to have been a g a t h e r i n g ground, o r c o n v e r g i n g p o i n t , j u s t 

e a s t of M o r i c e t o w n ; and a n o t h e r i n the low a r e a encompassing 

the j u n c t i o n s of the K i s p i o i t , Skeena, and B u l k l e y r i v e r s . 

Most of the p r e s e n t ruggedness of the range, however, i s due 

to the a c t i o n of v a l l e y g l a c i e r s , remnants of which are s t i l l 

i n e v i d e n c e . Long moraines a r e found much l o w e r dov/n than 

the g l a c i e r s now r e a c h . T h i s f e a t u r e i n d i c a t e s how f a r 

down the v a l l e y s the g l a c i e r s once extended. The l o w e r l i m i t 

of v a l l e y g l a c i a t i o n i s a l s o marked by the appearance, low 



down i n the U - v a l l e y s , of deep canyons untouched by g l a c i e r s . 

Below the rugged s k y l i n e of h o r n s , a r e many wide, s t e e p 

c i r q u e s , some of which s t i l l h o ld g l a c i e r s up t o l / 3 m i l e 

a c r o s s . These g l a c i e r s are s t i l l a c t i v e , and v e r t i c a l w a l l s 

due t o the e f f e c t s of e r o s i o n a t l i m i t of B e r g e r s h r u n d a c t i o n 
Serf 

a r e in e v i d e n c e . T h i s type of e r o s i o n i s b»4 r e p r e s e n t e d i n 

the c i r q u e a t the head of the s o u t h f o r k of B o u l d e r Creek. 

e. C l i m a t e and V e g e t a t i o n 

The low r i v e r v a l l e y s are u n i f o r m l y wooded by p o p l a r s 

up to 10 inches i n d i a m e t e r , and by b i r c h , C o t t o n w o o d , and 

a l d e r . The c r e e k v a l l e y s a r e d e n s e l y overgrown by t h i c k e t s 

of d e v i l ' s c l u b and a l d e r . The t i m b e r , as f o u n d on the moun­

t a i n s l o p e s , c o n s i s t s m a i n l y of c e d a r , s p r u c e , and hemlock. 

A t a p p r o x i m a t e l y 5000 f e e t , the t i m b e r changes to s c r u b b a l ­

sam which extends to the t i m b e r l i n e a t 5500 f e e t . Here the 

balsam g i v e s way to h e a t h e r and g r a s s e s , or base r o c k . I t 

was noted t h a t on the west s l o p e s , the cedars grew a t a highe 

a l t i t u d e than on the e a s t , and a l s o t h a t w i l d f l o w e r s and 

p l a n t s grew more a b u n d a n t l y i n the meadows on the west s i d e 

t h a n on the e a s t . T h i s seems t o i n d i c a t e t h a t , i n t h i s v i ­

c i n i t y , r a i n comes from the west; a f a c t which was c o n f i r m e d 

by wind o b s e r v a t i o n s . The r a i n f a l l per y e a r a t H a z e l t o n 

averages about 20 i n c h e s . I t i s e s t i m a t e d t h a t the average 

maximum depth of snow above t i m b e r l i n e on Rocher de Boule i s 

about 25 f e e t . 3ome of t h i s snow o f t e n remains throughout 

the summer months. 



4. 

GEOLOGY (GETTERAL) 

L i k e p r a c t i c a l l y a l l o t h e r ranges of t h i s a r e a , the 

Rocher de Boule range stands up c o n s p i c u o u s l y between wide, 

low r i v e r v a l l e y s . I t has w i t h s tood eros ion because i t con¬

s i s t s of h a r d e r r o c k than t h a t found i n the v a l l e y s . T h i s 

r o c k i s hard due t o c o n t a c t me tamorphism i n t r o d u c e d by the i n ­

t r u s i o n of a g r a n o d i o r i t e s t o c k . I t was n o t i c e d t h a t the 

g r a n o d i o r i t e i s c o n f i n e d to the c e n t r e of the range and a t 

no p l a c e i s cut by the B u l k l e y or Skeena r i v e r s . The g e n e r a l 

s t r u c t u r e of the range c o n s i s t s of a huge s y n c l i n e r u n n i n g i n 

a n o r t h - s o u t h d i r e c t i o n . The i n t r u d e d r o c k s have a g e n e r a l 

d i p t o the e a s t . Hence the r o c k s on the e a s t s i d e of the 

range are younger than those on the west, and o v e r l i e them. 

There a r e s i x map u n i t s ^ which may be c l a s s i f i e d as i n -

t r u s i v e s , e x t r u s i v e s , and s e d i m e n t s . The i n t r u s i v e s a r e r e ­

p r e s e n t e d by the g r a n o d i o r i t e body which forms the backbone 

of the range. E x t r u s i v e s are found as two s e r i e s of p o r ­

p h y r i e s and a s e r i e s of amygdaloida1 v o l c a n i c s , b r e c c i a , and 

p i l l o w - l a v a s . While the sediments oc c u r as a s e r i e s of w e l l -

bedded sandstone and a r g i l l i t e , and one of s a n d s t o n e , a r g i l l -

i t e , c o n g l o m e r a t e , and t u f f s . 

a. U n i t 1. O l d e s t v o l c a n i c s 

The o l d e s t of the map u n i t s i s the s e r i e s of v o l c a n i c s 

o c c u r r i n g on the extreme wes t s l o p e of the range• T h i s s e r i e s 

of v o l c a n i c s i s b e l i e v e d to be J u r a s s i c i n age. I t c o n t a i n s 



no t r u e sediments such as sandstone and s h a l e , hut i n c l u d e s 

s e v e r a l p y r o c l a s t i c f orms. F o r convenience i t may be d i v i d e d 

i n t o t h r t e d i v i s i o n s . The o l d e s t and l o w e s t d i v i s i o n con­

s i s t s of b r i c k - r e d and p u r p l e a n d e s i t e s . They a r e non-por-

p h y r i t i c and d i f f e r i n c o m p o s i t i o n from any o t h e r s i n the 

a r e a . 

The second d i v i s i o n i s composed of a green a m y g d a l o i d a l 

v o l c a n i c which o v e r l i e s the a n d e s i t e s q u i t e c o n f o r m a b l y . 

F i n a l l y , a t the top of the s e r i e s occurs a d i v i s i o n of brown 

p o r p h y r i e s which grades i n t o beds of t u f f a c e o u s a g g l o m e r a t e . 

I t was noted t h a t the beds throughout the s e r i e s are r e l a t i v e ­

l y t h i n , b e i n g from 5 f e e t t o 10 f e e t t h i c k ; and a l t h o u g h 

these, beds a r e w e l l p r e s e r v e d , they d i p more s t e e p l y than any 

o t h e r i n the a r e a . I t i s p o s s i b l e to t r a c e the bedding f o r 

a t l e a s t 6 m i l e s a l o n g the s t r i k e ; though i n p l a c e s t h e r e i s 

e v i d e n c e t h a t these beds have been f a u l t e d above the o v e r ­

l y i n g s e r i e s , and are sheared a l o n g the K i t s i g e u k l a V a l l e y . 

b. U n i t 2. I n t e r m e d i a t e sediments 

O v e r l y i n g t h i s o l d v o l c a n i c s e r i e s i s an i n t e r m e d i a t e 

s e r i e s , c o n s i s t i n g m a i n l y of t r u e s e d i m e n t s . I t i s thought 

to be middle J u r a s s i c i n age, but t h i s has y e t to be c o n f i r m e d 

by o f f i c e i n s p e c t i o n of f o s s i l s . The l o w e r p a r t of t h i s 

s e r i e s c o n s i s t s of t u f f a c e o u s agglomerate such as found i n 

the v i c i n i t y of Mud Greek and e x t e n d i n g westward. The upper 

d i v i s i o n i s composed of t r u e s e d i m e n t s . A t the top a r e found 

a r g i l l i t e s which grade downward i n t o sandstone and impure 



s a n d s t o n e . Near the Rocher de Boule mine, the rocks of t h i s 

d i v i s i o n appear t u f f a c e o u s , hut t h i n - s e c t i o n e x a m i n a t i o n may 

prove them to he metamorphosed s e d i m e n t s . These a r e the 

only types of sediments found; l i m e s t o n e and conglomerate 

b e i n g c o m p l e t e l y a b s e n t . F o r the most p a r t t h i s s e r i e s i s 

t h i n l y - b e d d e d and b a d l y s h e a r e d . There a r e numerous s i l l s , 

up to 10 f e e t i n t h i c k n e s s , and a l i t t l e l o c a l s t r u c t u r e i n 

the form of s m a l l f o l d s . F a u l t s are uncommon and r e l a t i v e l y 

s m a l l . S e v e r a l f o s s i l h o r i z o n s were found i n a f a i r s t a t e 

of pres r v a t i o n ; and r i p p l e marks and c r o s s - b e d d i n g helped 

to d e c i d e the a t t i t u d e . An a u t e r l i t e s c h i s t i s c o n f i n e d to 

the Red Rose B a s i n . Throughout the s e r i e s , the predominant 

c o l o r i s a s t r i k i n g red or r u s t , produced by w e a t h e r i n g . 

T h i s i n t e r m e d i a t e s e d i m e n t a r y s e r i e s i s conformable w i t h the 

l o w e r v o l c a n i c s e r i e s e x c e p t where l o c a l l y d i s t u r b e d by 

t h r u s t - f a u l t i n g . 

c. U n i t 3. I n t e r m e d i a t e v o l c a n i c s 

To the e a s t and above the i n t e r m e d i a t e s e d i m e n t a r y 

s e r i e s l i e s a s e r i e s of v o l c a n i c s . These upper v o l c a n i c s 

ar e d i v i d e d i n t o two d i v i s i o n s of p o r p h y r i e s s e p a r a t e d by a 

h o r i z o n of b r e c c i a . The b r e c c i a c o n s i s t s of green and pur­

p l i s h - b r o w n fragments i n a brown p o r p h y r i t i c ground-mass. 

The l o w e r d i v i s i o n i s compos ed of grey v o l c a n i c s con ta i n i n g 

s p o t s of b l o o d - r e d m i n e r a l , p o s s i b l y amygdules; and a dark 

grey a n d e s i t e . The a t t i t u d e of these r o c k s can not be d i s ­

cerned due to the absence of banding or any o t h e r i n d i c a t i v e 



f e a t u r e s . A l s o i n c l u d e d i n t h i s o i v i s i o n i s a l i g h t grey 

v o l c a n i c , 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 , t h a t weathers a 

b r i g h t r e d . The upper d i v i s i o n i s one of brown p o r p h y r i e s , 

m a i n l y a l i g h t brown p o r p h y r i t i c r h y o l i t e . T h i s i s a dense 

f i n e - g r a i n e d r o c k , w i t h o c c a s i o n a l p h e n o c r y s t s , which weather 

a r u s t y brown c o l o r , m the upper p a r t of the d i v i s i o n the 

brown p o r p h y r i e s grade i n t o a c i d i c f l o w s and t u f f s . I n t e r ­

mediate w i t h i n t h i s brown upper d i v i s i o n t h e r e o c c u r o c c a s i o n 

a l beds of sediments c o n t a i n i n g c o a l y m a t e r i a l which i s 

p r o b a b l y a m a n i f e s t a t i o n of c o n t i n e n t a l c o n d i t i o n s p r e c e d i n g 

the L a t e J u r a s s i c c o n d i t i o n s . The r o c k s of the e n t i r e upper 

v o l c a n i c s e r i e s may be l i s t e d i n d e c r e a s i n g o r d e r of abun­

dance as p o r p h y r i e s , b r e c c i a s , t u f f s , and s e d i m e n t s ; and i n 

the r a t i o 8 0tlSt3-t2 a p p r o x i m a t e l y . 

d. U n i t 4. Youngest sediments 

Above t h i s s e r i e s o c c u r the youngest sediments i n the 

a r e a . They are b e l i e v e d to be Lower Cretaceous or L a t e J u ­

r a s s i c . L y i n g e a s t of the upper p o r p h y r i e s , these sediments 

o u t c r o p e x c e l i e n t l y i n the B u l k l e y ca.ny on . The s e r i e s con­

s i s t s of the p r i n c i p a l types of t r u e s e d i m e n t a t i o n . There 

are t h i n beds of f i n e - g r a i n e d conglomerate c o n t a i n i n g peb­

b l e s of b r i g h t green v o l c a n i c r o c k . P e c u l i a r beds of r u s t y , 

che r t y , ca rbonace ous rock we re found, w i t h wh i ch are a s s o c i ­

a t e d t h i n , b r o k e n , l a m i n a t e d c o a l beds, from 3 to 4 inches 

t h i c k . ffell-bedded coarse grey sandstone occurs a b u n d a n t l y , 

a l o n g w i t h c o n c r e t i o n a r y a r g i l l i t e . C o n c r e t i o n s from these 



"beds u s u a l l y c o n t a i n nests of p y r i t e i n t h e i r cent r e s . The re 

a re a l s o a few c o a l beds up to 4 f e e t t h i c k , and a brown 

s a nos t one c on t a i n i ng f oss i l l e a v e s . S'everal c l e a r l y exposed 

s i l l s and s m a l l f o l d s are d i s t r i b u t e d throughout the s e r i e s . 

On the whole, the s e r i e s i s conformable though i t d i p s a 

l i t t l e more s t e e p l y than the u n d e r l y i n g p o r p h y r i t i c s e r i e s • 

e. U n i t 5. Youngest v o l c a n i c s 

Younger thah the B u l k l e y sediments and probably younger 

than any o t h e r map u n i t i n the range, are the e x t r u s i v e v o l ­

c a n i c s found i n the B u l k l e y canyon near the s o u t h boundary 

of the s h e e t . They are q u i t e p o s s i b l y Late T e r t i a r y i n 

o r i g i n ; , are f l a t - l y i n g and seem to have been untouched by 

g l a c i a t i o n . Most abundant i s a. l i g h t green r h y o l i t e w i t h 

b l a c k p h e n o e r y s t a , which has w e l l - d e v e l o p e d c h i l l e d - b a n d s 

and f l o w s t r u c t u r e . There a r e i n c l u s i o n s c o n t a i n e d i n i t up 

to 3 inches a c r o s s , and amygdules of b l u i s h - w h i t e c h a l c e d o n y . 

These beds a l o n g w i t h a f l o w b r e c c i a o v e r l a i n by a p u r p l e a n -

d e s i t e , a r e found where the highway c r o s s e s the B u l k l e y 

R i v e r a t M o r i c e t o w n . A l s o i n c l u d e d i n t h i s young v o l c a n i c 

s e r i e s are a l i g h t - c o l o r e d a m y g d a l o i d a l r h y o l i t e o c c u r r i n g 

on the B u l k l e y R i v e r below Beament S t a t i o n , and e x t r u s i v e 

beds of dark green a n d e s i t e showing p i l l o w - l a v a s t r u c t u r e , 

and w e a t h e r i ng a rus ty brown. The l a t t e r o u t c r o p s i n the 

highway and r a i l w a y c u t s about 5 0 0 yards s o u t h of Porphyry 

Greek. Tt i s p o s s i b l e to o b t a i n a f a i r l y a c c u r a t e obser­

v a t i o n of the a t t i t u d e of the beds from the shape and a r -



9. 

rangement of the p i l l o w s . 

f . U n i t 6. G r a n d i o r i t e s t o c k 

The l a s t u n i t i n the a r e a i s the -ranod i o r i t e i n t r u s i v e 

which forms the "backbone of the Rocher de Boule range, and 

i s r e s p o n s i b l e f o r i t s p r e s e r v a t i o n . rt i s thought to be 

the youngest body i n the whole range and to i t s p e r i o d a.re 

r e l a t e d a l l c r y s t a l l i n e dykes and s i l l s and c r y s t a l l i n e 

b o d ies w i t h i n the range. Whenever the g r a n o d i o r i t e i s found 

w i t h i n the range, i t i s e q u i g r a n u l a r , medium-grained, con­

t a i n s h orneblende, q u a r t z , hexagonal c r y s t a l s of b i o t i t e , 

and p r i s m a t i c phenoerysta of f e l d s p a r c o n s i s t e n t l y i n t h i s 

o u t c r o p . There are two f a c t o r s i n d i c a t i v e t h a t t h i s body i s 

the youngest p r e s e n t . F i r s t l y , a l l the rocks d e s c r i b e d have 

been cut by i n t r u s i v e b o d i e s r e l a t e d to the g r a n o d i o r i t e 

s t o c k . F u r t h e r m o r e , no fragments of g r a n o d i o r i t e are found 

i n the conglomerates or e x t r u s i v e s s u r r o u n d i n g i t . N e a r l y 

a l l the h i g h pea ks i n the ra nge have d eveloped from the 

granod i o r i t e body. 

g. 3 umma ry 

C h a r a c t e r i s t i c s of J u r a s s i c map u n i t s seem t o i n d i c a t e 

t h a t the p e r i o d was i n t r o d u c e d , a t l e a s t i n t h i s a r e a , by 

v o l c a n i s m . T h i s accounts f o r the o c c u r r e n c e of the l o w e r 

v o l c a n i c d i v i s i o n which i s d o m i n a n t l y medium or a n d e 3 i t i c i n 

c o m p o s i t i o n . Very l i t t l e a c i d i c m a t e r i a l was l a i d down in 

J u r a s s i c t i m e , a l t h o u g h pebbles i n p r o b a b l e J u r a s s i c s e d i ­

ments l e a n toward a c i d i c , and c h e r t y , i n c o m p o s i t i o n . Hence 
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T r i a 3 3 i c was p r o b a b l y a p e r i o d of a c i d i c I n t r u s i o n due to 

the f a c t t h a t no pebbles of bas i c compos i fcion we re f ound i n 

the prev i ously-ment i oned Harass i c sedime n t s . As f a r as e v i ­

dence o b t a i n e d i n d i c a t e s Lower J u r a s s i c or L a t e T r i a s s i c v o l -

canism was f o l l o w e d by s e d i m e n t a t i o n of l i m i t e d e x t e n t , 

p r o b a b l y i n b r a c k i s h o r m a r g i n a l w a t e r s . T h i s seems to be the 

case because of the f a c t t h a t i n the i n t e r m e d i a t e sedimen­

t a r y s e r i e s there occur no l i m e s t o n e or conglomerate, only 

sandstone and a r g i l l i t e , w i t h f o s s i l g r a s s e s . T h i s i s i n ­

d i c a t i v e of an i n t e r m e d i a t e zone of s e d i m e n t a t i o n and no 

major g e o s y n c l i n e , o r c o n d i t i o n s s imula t i n g the requ i s i t i on 

of a major g e o s y n c l i n e have been found i n the a r e a . The 

sed iments are unc onformably ove r l a i n b • a s e r i e s of porphy-

r i e s , b r e c c i a s , and t u f f s i n dec re as i ng ord e r of abundance. 

T h i s seems to imply t h a t the s e d i m e n t a t i o n was c l o s e l y f o l ­

lowed by u p l i f t and e x t r u s i on of p o r p h y r i t i c , b r e c c i a t e d , and 

t u f f a c e o u s v o l c a n i c m a t e r i a l which appears to grade from a n -

d e s i t i c to r h y o l i t e i n c o m p o s i t i o n . 

GEOLOGY (ECONOMIC) 

The economic geology of Rocher de Boule i s ex t r e m e l y 

i n t e r e s t i n g and v a r i e d , and c o u l d be d i s c u s s e d a t g r e a t 

l e n g t h . T h i s paper, however, d e a l s w i t h i t very l i g h t l y • 

The ore d e p o s i t s occur c l o s e to the g r a n o d i o r i t e i n t r u s i v e 

and p r o p e r t i e s are found on a l l s i d e s of i t . S t a r t i n g a t 

the s o u t h end of the s t o c k and p r o c e e d i n g i n a c l o c k w i s e 
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d i r e c t i o n around i t , they may be l i s t e d aa f o l l o w s ; The 

B r i a n Boru mine, up B r i a n Boru Creek, has a good showing of 

z i n c b l e n d e . F a r t h e r up J u n i p e r Creek the Rocher de Boule 

mine i s found w i t h c h a l c o p y r i t e i t s c h i e f ore and copper i t s 

p r o d u c t . West of the Rocher de Boule mine, but a t a l e s s e r 

a l t i t u d e , the H a z e l t o n View mine c o n t a i n s g o l d - b e a r i n g a r -

s e n o p y r i t e and c o b a l t . On the n o r t h - e a s t s i d e of the range, 

up Mud Creek, i s l o c a t e d me B l a c k P r i n c e p r o p e r t y c o n t a i n i n g 

m o l y b d e n i t e and w o l f r a m i t e . While f a r t h e r s o u t h , up B o u l d e r 

Creek, i s a p r o p e r t y showing c o n s i d e r a b l e primary oyr i te and 

t e t r a h e d r i t e . It i s noted t h a t each of thes :e mines i s im­

p o r t a n t f o r d i f f e r e n t m i n e r a l s . T h i s seems to i n d i c a t e 

z o n i n g due to the v a r i a b l e depth of b u r i a l of the i n t r u s i v e 

a t the d i f f e r e n t p o i n t s of m i n e r a l i z a t i o n . 
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