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C H A P T E R I - - I N T R O D U C T I O N 

T h i s r e p o r t p r e s e n t s i n f o r m a t i o n r e g a r d i n g the geology 

a n d c o a l r e s o u r c e s of an a r e a s u r r o u n d i n g the F e r n i e c o a l m i n e s 

in s o u t h e a s t e r n B r i t i s h C o l u m b i a . F i e l d w o r k on this p r o j e c t 

was c a r r i e d f o r w a r d u n d e r the a u s p i c e s of the B r i t i s h C o l u m b i a 

D e p a r t m e n t of M i n e s d u r i n g the f i e l d s e a s o n s of 1946, 1947, and 

1948. W o r k done i n this p e r i o d m a y be s u m m a r i z e d a s fo l lows : 

1. T h e " F e r n i e C o a l A r e a , " c o m p r i s i n g a p p r o x i m a t e l y 31 square 

m i l e s c e n t r i n g on the F e r n i e c o a l m i n e s , was m a p p e d g e o l o ­

g i c a l l y on a s c a l e of 1 i n c h to 800 feet. S p e c i a l attent ion 

was g i v e n i n both s u r f a c e and u n d e r g r o u n d studies to the 

N o . 9 c o a l s e a m , in w h i c h p r o b l e m s of d e v e l o p m e n t had 

been e n c o u n t e r e d by the o p e r a t i n g c o m p a n y . 

2. R e c o n n a i s s a n c e s and d e t a i l e d m a p p i n g w e r e u n d e r t a k e n in the 

M i c h e l a r e a i n c o n j u n c t i o n with the e x p l o r a t i o n and d e v e l o p ­

ment of o p e n - c u t o p e r a t i o n s . 

3. V a r i o u s r e c o n n a i s s a n c e s w e r e made and s o m e p r o s p e c t i n g 

was done a l o n g the w e s t e r n and e a s t e r n m a r g i n s of the C o a l 

B a s i n . 

4. A t M i c h e l a n extens ive s a m p l i n g p r o g r a m m e of s o m e of the 

s e a m s was u n d e r t a k e n and the s a m p l e s w e r e a n a l y s e d 

s p e c t r o c h e m i c a l l y . R e s u l t s of the a n a l y s e s w e r e u t i l i z e d 

in e s t a b l i s h i n g a c o r r e l a t i o n t e c h n i q u e . 

L O C A T I O N A N D A C C E S S I B I L I T Y 

T h e a r e a under c o n s i d e r a t i o n i n this r e p o r t i s shown 

in F i g . 3. T h e town of F e r n i e i s i n the h e a r t of the R o c k y 

M o u n t a i n s of s o u t h e a s t e r n B r i t i s h C o l u m b i a in E l k R i v e r v a l l e y 

at the m o u t h of C o a l C r e e k (at lat i tude 4 9 ° 30' 15" and l o n g i ­

tude 1 1 5 ° 03' 4 5 " ) . T r a v e l to other c e n t r e s of populat ion i s 

f a c i l i t a t e d by the C r o w s n e s t b r a n c h of the C a n a d i a n P a c i f i c 

R a i l w a y and by the T r a n s - C a n a d a H i g h w a y w h i c h p a r a l l e l one 

another i n t r a v e r s i n g the R o c k y M o u n t a i n s by way of E l k 

R i v e r v a l l e y and C r o w s n e s t P a s s . T h e v a l l e y of C o a l C r e e k , 

between F e r n i e and the o l d town of C o a l C r e e k , is . s e r v e d by 
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a s e c o n d a r y g o v e r n m e n t r o a d and by the M o r r i s s e y , F e r n i e , and 

M i c h e l r a i l w a y , w h i c h i s owned and o p e r a t e d by T h e C r o w s N e s t 

P a s s C o a l C o m p a n y L i m i t e d . V a r i o u s t r a i l s , of w h i c h a few a r e 

sui table for p a c k - h o r s e s , l e a d into the h i l l s f r o m the p r i n c i p a l 

r o u t e s of t r a n s p o r t a t i o n . T h e r a i l w a y s , r o a d s , and s o m e of the 

t r a i l s have been shown on the m a p of the F e r n i e C o a l A r e a ( in 

p o c k e t ) . T h e best t r a i l s in the m a p - a r e a c o n s i s t of one w h i c h 

fo l lows up the v a l l e y of C o a l C r e e k f r o m the end of the g o v e r n ­

ment r o a d , and another w h i c h b r a n c h e s f r o m the a f o r e m e n t i o n ­

ed t r a i l at the d a m and fo l lows a n o r t h e r l y f lowing t r i b u t a r y 

of C o a l C r e e k to i ts h e a d w a t e r s . A t r a i l w h i c h fo l lows s o u t h -

w e s t w a r d a l o n g the o u t c r o p of the N o . 9 and N o . 10 s e a m s f r o m 

the p o r t a l of N o . 9 m i n e was extended i n 1947 to the c r e s t of 

M o r r i s s e y r i d g e . A t r a i l that l e a d s n o r t h w a r d f r o m the C o a l 

C r e e k r o a d f r o m a point just west of the r o a d b r i d g e 2.6 m i l e s 

f r o m F e r n i e was found u s e f u l i n r e a c h i n g a p r o m i n e n t o u t c r o p 

of the B a s a l K o o t e n a y sandstone . F r o m this o u t c r o p v a r i o u s 

w e l l - w o r n g a m e t r a i l s m a y be fo l lowed to rfcach the h i g h e r 

l e v e l s on the n o r t h s ide of C o a l C r e e k . T h e c r e s t s of the p r o ­

m i n e n t r i d g e s a r e g e n e r a l l y f ree f r o m u n d e r b r u s h , and p r o v i d e 

a d d i t i o n a l r o u t e s for t r a v e l . 

P R E V I O U S W O R K 

F . W . H o w a y , (1914) m e n t i o n s that, " T h e e x i s t e n c e 

of c o a l d e p o s i t s i n E a s t K o o t e n a y has been known s i n c e the 

f i r s t E u r o p e a n s saw the r e g i o n . " C o a l was o b s e r v e d on the 

e a s t e r n f lanks of the R o c k y M o u n t a i n s i n 1811 by A l e x a n d e r 

H e n r y and i n 1845 F a t h e r de S m e t o b s e r v e d " d e s m o r c e a u x de 

c h a r b o n de t e r r e " in the K o o t e n a y c o u n t r y . 

C R O W S N E S T C O A L B A S I N 

G . M . D a w s o n (1881-1885) was the f i r s t g e o l o g i s t to 

r e p o r t the o c c u r r e n c e s of c o a l in the v i c i n i t y of C r o w s n e s t P a s s . 

D a w s o n ' s e a r l y w o r k was soon fo l lowed by a r e c o n n a i s s a n c e by 

A . R . C . S e l w y n (1891) who d e s c r i b e d c o a l s e a m s on M a r t e n 

C r e e k , C o a l C r e e k , and a l o n g the E l k R i v e r , and made a p r e ­

l i m i n a r y e s t i m a t e of the tonnage of a v a i l a b l e c o a l i n the C r o w s ­

nest C o a l B a s i n . T h e s e e a r l y i n v e s t i g a t i o n s suggested that 

m o r e d e t a i l e d w o r k would be of g r e a t va lue i n the d e v e l o p m e n t 

of the c o a l d e p o s i t s . A c c o r d i n g l y , J a m e s M c E v o y (1900) w a s 
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a s s i g n e d the task of g e o l o g i c a l l y m a p p i n g the C r o w s n e s t C o a l 

B a s i n . M c E v o y ' s w o r k was s u p p l e m e n t e d the f o l l o w i n g y e a r 

by i n v e s t i g a t i o n s m a d e by W . W . L e a c h (1901), and h i s r e s u l t s 

a l o n g with those of M c E v o y , w e r e e m b o d i e d i n the " G e o l o g i c a l 

a n d T o p o g r a p h i c a l M a p of C r o w s n e s t C o a l F i e l d s " ( N o . 767) 

w h i c h was p u b l i s h e d i n 1902. A b r i e f out l ine of the geology 

of the C r o w s n e s t C o a l F i e l d s as w e l l a s an e s t i m a t e of c o a l 

r e s o u r c e s m a y be found i n r e p o r t s by D . B . D o w l i n g , p u b ­

l i s h e d in 1914 and 1915. T h e s a m e a u t h o r , i n h i s " C o a l F i e l d s 

of B r i t i s h C o l u m b i a " (1915) a s s e m b l e d s e v e r a l r e p o r t s to f o r m 

a c o n c i s e a c c o u n t of the i n f o r m a t i o n that was a v a i l a b l e r e l a t i n g 

to the C r o w s n e s t C o a l F i e l d s . Subsequent ly , B r u c e R o s e (1917) 

extended w o r k that he had done in s o u t h e r n A l b e r t a to i n c l u d e 

the C r o w s n e s t and F l a t h e a d c o a l a r e a s . 

F r o m 1917 to 1932 no g e o l o g i c a l w o r k on the c o a l 

d e p o s i t s of the C r o w s n e s t C o a l B a s i n was u n d e r t a k e n . H o w ­

e v e r , a f ter the d i s c o v e r y of phosphate by W . D . B u r g e s s and 

L . T e l f e r n e a r the town of C r o w s n e s t in 1925, a s e r i e s of i n ­

v e s t i g a t i o n s of the P a l a e o z o i c and J u r a s s i c s t r a t a w h i c h o u t c r o p 

a r o u n d the r i m of the B a s i n w e r e made by L e o T e l f e r (1933). 

C o n s e q u e n t to d i f f i c u l t i e s e n c o u n t e r e d i n u n d e r g r o u n d 

m i n i n g at M i c h e l i n 1929, B . R . M a c K a y (1933) undertook the 

g e o l o g i c a l m a p p i n g of an a r e a of 11 .4 s q u a r e m i l e s c e n t r i n g 

on the town of M i c h e l . In a d d i t i o n to the m a p and r e p o r t , T h e 

C r o w ' s N e s t P a s s C o a l C o m p a n y was s u p p l i e d with a s t r u c t u r e -

s e c t i o n m o d e l of the M i c h e l a r e a , on a s c a l e of 1 i n c h to 800 

feet . 

D u r i n g the s u m m e r of 1935 P i e r r e de Bethune (1936) 

e x a m i n e d c o a l l a n d s i n the v i c i n i t y of F l a t h e a d townsite and 

p r e p a r e d a r e p o r t d e a l i n g wi th the s t r u c t u r e of that p a r t of the 

R o c k y M o u n t a i n s adjacent to C r o w s n e s t P a s s . 

In a r e c e n t r e p o r t p r e p a r e d for the R o y a l C o m m i s s i o n 

on C o a l , B . R . M a c K a y (1946) has s u m m a r i z e d the geology of 

the F e r n i e c o a l b a s i n and p r e p a r e d an e s t i m a t e of the c o a l r e s e r v e s . 

F E R N I E C O A L A R E A 

No g e o l o g i c a l s tudies , a p a r t f r o m the w o r k done by 

J a m e s M c E v o y , have been a v a i l a b l e for the C o a l C r e e k a r e a . 
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H o w e v e r , m u c h u s e f u l i n f o r m a t i o n p e r t a i n i n g to the C o a l C r e e k 

m i n e s i s c o n t a i n e d i n r e p o r t s of the I n s p e c t o r s of M i n e s , w h i c h 

a r e p u b l i s h e d i n the A n n u a l R e p o r t s of the M i n i s t e r of M i n e s 

for B r i t i s h C o l u m b i a , dat ing f r o m 1897. In a d d i t i o n , a d e t a i l e d 

study of the " b u m p s and o u t b u r s t s " in the C o a l C r e e k m i n e s was 

m a d e by G e o r g e S . R i c e (1916) and h i s r e p o r t h a s been p u b l i s h e d 

i n the f o r m of a b u l l e t i n . A r e c e n t r e p o r t on the m i n i n g o p e r a ­

t ions and a d e s c r i p t i o n of the p r e p a r a t i o n plant at the E l k R i v e r 

C o l l i e r y on C o a l C r e e k has b e e n m a d e by W . C . W h i t t a k e r (1944). 

F I E L D W O R K , B A S E M A P S 

W h e n f i e l d w o r k w^s i n i t i a t e d i n the C o a l C r e e k a r e a i n 

i946 no t o p o g r a p h i c a l m a p , on a s u f f i c i e n t l y l a r g e s c a l e for the 

p r o j e c t c o n t e m p l a t e d , was a v a i l a b l e . H o w e v e r , a t o p o g r a p h i c a l 

fnap of the C r o w s n e s t C o a l B a s i n , on a s c a l e of a p p r o x i m a t e l y 

o n e - h a l f m i l e to the i n c h , with 100-foot c o n t o u r s , had been made 

by A . O . W h e e l e r in 1900. 

P a r t of A . O . W h e e l e r ' s m a p - s h e e t s u r r o u n d i n g the C o a l 

C r e e k m i n e s was e n l a r g e d to a s c a l e of 1 i n c h to 800 feet as a 

base for g e o l o g i c a l m a p p i n g . A n i n s t r u m e n t a l s u r v e y of the C o a l 

C r e e k r o a d by the D e p a r t m e n t of P u b l i c W o r k s was u t i l i z e d i n 

c h e c k i n g the a c c u r a c y of the p h o t o g r a p h i c e n l a r g e m e n t . A d d i t i o n ­

a l c h e c k s w e r e made p o s s i b l e by u s i n g a C r o w A s N e s t P a s s C o a l 

C o m p a n y s u r v e y a l o n g the N o . 10 s e a m o u t c r o p , a t r i a n g u l a t i o n 

" t i e " to the C a n a d i a n P a c i f i c r a i l r o a d at C o k a t o , and a s u r v e y of 

the C a n a d i a n P a c i f i c r i g h t - o f - w a y . F o r the s l o p e s of the v a l l e y 

n e a r the C o a l C r e e k m i n e s the c o n t o u r s w e r e r e v i s e d , u s i n g the 

n u m e r o u s p l a n s a n d t r a v e r s e s k i n d l y p r o v i d e d by T h e C r o w ' s N e s t 

P a s s C o a l C o m p a n y . A c o r r e c t i o n factor ( + 2856. 88), e s t a b l i s h e d 

by the c o m p a n y was u s e d in r e d u c i n g m i n e e l e v a t i o n s to s e a - l e v e l 

e l e v a t i o n s . A s the w o r k p r o g r e s s e d , s o m e other changes i n the 

t o p o g r a p h i c a l m a p w e r e found n e c e s s a r y , but for m o s t of the a r e a , 

W h e e l e r ' s t o p o g r a p h i c a l m a p , i n spite of the e n l a r g e m e n t , was 

found to be quite a c c u r a t e . It i s b e l i e v e d that the f i n a l b a s e m a p 

on w h i c h g e o l o g i c a l o b s e r v a t i o n s have been plotted , though l e a v i n g 

m u c h to be d e s i r e d , i s s u f f i c i e n t l y a c c u r a t e for the p o r t r a y a l of the 

m a j o r s t r u c t u r a l f e a t u r e s of the a r e a . 
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B e c a u s e of the n u m e r o u s steep, b r u s h - c o v e r e d s l o p e s 

i n the a r e a , d i f f i c u l t y was e x p e r i e n c e d i n m a k i n g a c c u r a t e pace 

and c o m p a s s t r a v e r s e s . H e n c e o u t c r o p s w e r e g e n e r a l l y l o c a ­

ted by obta ining i n t e r s e c t i n g c o m p a s s b e a r i n g s on two e s t a b l i s h ­

ed p o i n t s . E l e v a t i o n s of o u t c r o p s w e r e obtained by S y s t e m -

P a u l i n a l t i m e t e r r e a d i n g s . H o u r l y r e a d i n g s of a n a l t i m e t e r 

i n the F e r n i e of f ice of T h e C r o w ' s N e s t P a s s C o a l C o m p a n y 

w e r e k i n d l y f u r n i s h e d by v a r i o u s o f f i c e r s of the c o m p a n y . 

I n a s m u c h as b a r o m e t r i c e l e v a t i o n s taken i n the f i e l d w e r e 

w i t h i n a r a d i u s of 5 m i l e s of these r e c o r d e d h o u r l y r e a d i n g s , 

it was p o s s i b l e to a p p l y a c o r r e c t i o n for changes i n a t m o s ­

p h e r i c p r e s s u r e . B a r o m e t r i c d e t e r m i n a t i o n of e l e v a t i o n s on 

t r a v e r s e s r u n between c r e e k l e v e l and t r i a n g u l a t i o n stat ions 

on the m o u n t a i n tops a p p e a r e d to have a l i m i t of e r r o r of p l u s 

o r m i n u s 25 feet, w h e r e a s c l o s e d t r a v e r s e s at the l o w e r 

l e v e l s , t h r o u g h a v e r t i c a l r a n g e of a few h u n d r e d feet, w e r e 

m a i n t a i n e d wi th a l i m i t of e r r o r of p lus o r m i n u s 10 feet . 

In a d d i t i o n to pace and c o m p a s s t r a v e r s e s , s o m e 

p l a n e - t a b l i n g was done a l o n g the n o r t h s ide of C o a l C r e e k i n 

o r d e r to l o c a t e v a r i o u s t r e n c h e s that had been made i n s e v e r a l 

of the l o w e r c o a l s e a m s . T h e p l a n e - t a b l e was a l s o u s e d to 

c h e c k the i n t e r v a l s between s e a m s i n a s e c t i o n of the K o o t e n a y 

f o r m a t i o n on the n o r t h side of C o a l C r e e k . 

R o y a l C a n a d i a n A i r F o r c e V e r t i c a l A e r i a l p h o t o g r a p h s , 

on a s c a l e of a p p r o x i m a t e l y 1 i n c h to 1, 500 feet, w e r e a v a i l ­

able for that p a r t of the m a p - a r e a s i tuated west of the m i n e w o r k ­

i n g s . D e t a i l s f r o m these p h o t o g r a p h s w e r e u s e d to s u p p l e m e n t 

data c o l l e c t e d i n the f i e l d . 

F i e l d w o r k n e a r M i c h e l was u n d e r t a k e n in two s m a l l 

a r e a s s u r r o u n d i n g the M i c h e l and B a l d y s t r i p m i n e s . A t the 

M i c h e l s t r i p m i n e , about 5 m i l e s east of the town of M i c h e l , 

n u m e r o u s i n s t r u m e n t a l s u r v e y s and b o r e - h o l e r e c o r d s o b t a i n ­

ed by the o p e r a t o r s w e r e s u p p l e m e n t e d with a'ttitude d e t e r m i n a ­

t ions m a d e by the w r i t e r as m i n i n g p r o g r e s s e d . A l l a v a i l a b l e 

data w e r e u t i l i z e d in c o n s t r u c t i n g a m o d e l of the pit , on c e l l u ­

l o i d sheets at a s c a l e of 1 i n c h to 50 feet . T h e m o d e l was to be 

quite u s e f u l i n the e a r l y stages of the d e v e l o p m e n t p r o g r a m m e . 

A t the B a l d y s t r i p - m i n e p r o s p e c t , l o c a t e d about 2 l / 2 m i l e s 

west of M i c h e l , a b a s e - l i n e l o c a t e d to fol low the c o a l s e a m out ­

c r o p was e s t a b l i s h e d with t r a n s i t and c h a i n by T h e C r o w ' s N e s t 
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P a s s C o a l C o m p a n y . O n e a c h side of th is base c r o s s - s e c t i o n s 

and t r a v e r s e s w e r e made by the w r i t e r u s i n g a c h a i n , c o m p a s s , 

and an a l t i m e t e r . D a t a thus obtained w e r e u s e d in p r e p a r i n g 

a p l a n and b a t t e r y of s t r u c t u r e s e c t i o n s on a s c a l e of 1 i n c h to 

200 feet . 

A C K N O W L E D G E M E N T S 

T h e w r i t e r w i s h e s to e x p r e s s h i s a p p r e c i a t i o n of the 

m a n y c o u r t e s i e s and s e r v i c e s g i v e n by the o f f i c e r s of T h e C r o w ' s 

Nest- P a s s C o a l C o m p a n y L i m i t e d , and e s p e c i a l l y for the p r o ­

v i s i o n of of f ice f a c i l i t i e s and a s s i s t a n c e in the f i e l d . T o M r . 

H . E . M i a r d , f o r m e r m i n e i n s p e c t o r at F e r n i e , thanks a r e 

due for the c o n t r i b u t i o n of m u c h u s e f u l m a t e r i a l r e l a t i n g to 

the e a r l y m i n i n g o p e r a t i o n s of the d i s t r i c t . M r . H . S a r g e n t , 

u n d e r whose s u p e r v i s i o n the f i e l d w o r k was done, o f f e r e d m a n y 

h e l p f u l suggest ions d u r i n g the p r e p a r a t i o n of the r e p o r t . 

W . A . B e l l and F . H . M c L e a r n of the G e o l o g i c a l S u r v e y of 

C a n a d a a s s i s t e d the w r i t e r by ident i fy ing f o s s i l p lants and i n ­

v e r t e b r a t e s c o l l e c t e d in the F e r n i e a r e a . P . S. W a r r e n , U n i ­

v e r s i t y of A l b e r t a , i d e n t i f i e d s e v e r a l c o l l e c t i o n s of i n v e r t e ­

b r a t e s obta ined f r o m the F e r n i e s h a l e . R e s e a r c h f a c i l i t i e s 

w e r e p r o v i d e d by the D e p a r t m e n t of G e o l o g y of P r i n c e t o n 

U n i v e r s i t y . T h e facul ty of that D e p a r t m e n t o f f e r e d m a n y h e l p ­

ful s u g g e s t i o n s ; s p e c i a l thanks a r e due W . T . T h o r n , J r . , and 

E . D o r f who s u p e r v i s e d the p r e p a r a t i o n of the m a n u s c r i p t . 

G . C a v e B r o w n C a v e (1) u n d e r t o o k the e x t e n s i v e s e r i e s of 

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

c a l suggest ions that have f a c i l i t a t e d i n t e r p r e t a t i o n of the r e ­

sults of these i n v e s t i g a t i o n s . A b l e a s s i s t a n c e i n the f i e l d 

was c o n t r i b u t e d i n 1946 by W . H . A x l r i a n , i n 1947 by F . M . 

A r c h i b a l d , and in 1948 by W . S p a r l i n g . T o a l l those who have 

a i d e d i n the p r e p a r a t i o n of this r e p o r t the w r i t e r i s e x t r e m e l y 

g r a t e f u l . 

(1) C h i e f A n a l y s t , B r i t i s h C o l u m b i a D e p a r t m e n t of M i n e s . 
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C H A P T E R II - - G E O G R A P H Y 

L A N D F O R M S 

T h e F e r n i e C o a l A r e a i s s i tuated at the w e s t e r n edge 

of a l a r g e e l l i p t i c a l p h y s i o g r a p h i c unit known as the C r o w s n e s t 

C o a l B a s i n . R e g i o n a l s t r u c t u r e has been a c o n t r o l l i n g in f luence 

in the p r o d u c t i o n of the p r e s e n t t o p o g r a p h y . T h e v a r y i n g a b i l i t y 

of the fo lded l i t h o l o g i c units to withstand e r o s i o n and the c o n t r o l 

e x e r t e d by s o m e of the m a j o r faults have been i m p o r t a n t f a c t o r s 

in d e t e r m i n i n g the d i r e c t i o n s of the m a s t e r v a l l e y s . T h e c o a l 

m e a s u r e s i n the c e n t r a l p a r t of the b a s i n have been p r o t e c t e d 

f r o m e r o s i o n by a s u c c e s s i o n of c o n g l o m e r a t e s i n the E l k and 

B l a i r m o r e f o r m a t i o n s . T h e r e l a t i v e l y r e s i s t a n t P a l a e o z o i c 

l i m e s t o n e f o r m s r u g g e d m o u n t a i n s s u r r o u n d i n g the c o a l b a s i n , 

w h e r e a s the soft F e r n i e shale o u t c r o p s only in the v a l l e y s . 

T h e F e r n i e C o a l A r e a p r e s e n t s a m a t u r e l y d i s s e c t e d 

s u r f a c e w i t h c o n s i d e r a b l e r e l i e f . T h e r o c k s v a r y f r o m shale i n 

the l o w e r p a r t of the sequence t h r o u g h sandstone to c o n g l o m e ­

r a t e i n the u p p e r b e d s . F r o m the g e o l o g i c a l m a p of the F e r n i e 

a r e a it i s a p p a r e n t that m a n y of the l a n d f o r m s a r e d i r e c t l y r e ­

l a t e d to the r e s i s t a n c e and attitude of the s t r a t a . In the w e s t e r n 

p a r t of the a r e a , w h e r e steep d ips p r e v a i l , sandy beds i n the 

F e r n i e shale o u t c r o p as p r o m i n e n t s t r i k e - r i d g e s T In the e a s t ­

e r n p a r t of the a r e a , w h i c h i s c h a r a c t e r i z e d by m o r e gently 

d i p p i n g b e d s , the s t r u c t u r e - c o n t o u r s a r e often c l o s e l y p a r a l ­

l e l e d by n o r t h w a r d - t r e n d i n g s u r f a c e c o n t o u r s . 

A l t i t u d e s i n the F e r n i e a r e a r a n g e f r o m 3, 200 feet on 

the E l k R i v e r 4 1/2 m i l e s south f r o m F e r n i e , to 7, 016 feet at 

the c r e s t of the M o r r i s s e y R i d g e . A l o n g C o a l C r e e k the 

h ighest r i d g e s a r e a p p r o x i m a t e l y 3, 000 feet above the v a l l e y 

f l o o r . 

D R A I N A G E 

T h e d r a i n a g e s y s t e m of the F e r n i e C o a l A r e a is e n ­

t i r e l y t r i b u t a r y to the E l k R i v e r w h i c h o c c u p i e s a b r o a d v a l l e y 

that has an a v e r a g e g r a d i e n t , n e a r F e r n i e , of 15 feet to the 

m i l e . S e a s o n a l v a r i a t i o n s in the v o l u m e of water c a r r i e d by 

E l k R i v e r and its t r i b u t a r i e s a r e p r o n o u n c e d . D u r i n g the 
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month of J u n e when the snow on the m o u n t a i n s i s m e l t i n g r a p i d ­

l y , E l k R i v e r f r e q u e n t l y o v e r f l o w s i ts banks , C o a l C r e e k b e c o m e s 

a m u d d y t o r r e n t that c a n be c r o s s e d only with d i f f i c u l t y , and the 

s m a l l e r i n t e r m i t t e n t t r i b u t a r i e s of C o a l C r e e k b u i l d l a r g e a l l u ­

v i a l f a n s . 

C o a l C r e e k , the l a r g e s t s t r e a m i n the m a p - a r e a , f lows 

w e s t w a r d in an open V - s h a p e d v a l l e y at an a v e r a g e g r a d e of 2 p e r 

cent . S e v e r a l of the l a r g e t r i b u t a r i e s of C o a l C r e e k have gentle 

g r a d i e n t s i n t h e i r l o w e r r e a c h e s but have steep g r a d i e n t s at 

t h e i r h e a d w a t e r s . A n o r t h - f l o w i n g t r i b u t a r y that j o i n s C o a l 

C r e e k n e a r the N o . 1 E a s t m i n e , for e x a m p l e , has a g r a d i e n t 

of 9 p e r cent i n i ts l o w e r 2 1/4 m i l e s , i n the next o n e - h a l f m i l e 

its g r a d e a v e r a g e s 20 p e r cent, and in a d i s t a n c e of 1, 000 feet 

at i ts h e a d w a t e r s it a t ta ins a grade of 75 p e r cent . T h e nature 

of the s t r e a m g r a d i e n t s and the n a r r o w n e s s of the i n t e r s t r e a m 

d i v i d e s a r e e v i d e n c e that the p h y s i o g r a p h y of the F e r n i e a r e a 

has a p p r o a c h e d the stage of e a r l y m a t u r i t y . 

W i t h i n the m a p - a r e a it i s o b s e r v e d that, wi th the e x ­

c e p t i o n of C o a l C r e e k , the w e s t - f l o w i n g t r i b u t a r i e s of E l k R i v e r 

have had l i t t le s u c c e s s i n cutt ing t h e i r c h a n n e l s h e a d w a r d into 

the c o a l b a s i n . T h e a l i g n m e n t of the v a l l e y s of M a r t e n C r e e k , 

C o a l C r e e k , and L i z a r d C r e e k , t h e r e f o r e , suggests that the 

v a l l e y of C o a l C r e e k m a y r e p r e s e n t p a r t of a s u p e r p o s e d o r 

antecedent d r a i n a g e s y s t e m . 

G L A C I A T I O N 

G l a c i a t i o n i n F e r n i e C o a l A r e a has had s l ight effect in 

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

p o s i t s and l a c k of e v i d e n c e of i c e e r o s i o n i m p l y that the i c e 

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

m a s s . 

R . A . D a l y (1912) i n d e s c r i b i n g g l a c i a t i o n i n the 

G a l t o n - M a c D o n a l d M o u n t a i n g r o u p , w h i c h l i e s about 20 m i l e s 

south of the F e r n i e a r e a , has noted that the u p p e r l i m i t of 

P l e i s t o c e n e c o n t i n e n t a l g l a c i a t i o n was at the 7, 300-foot c o n ­

t o u r . H e a l s o m e n t i o n s that there was an i c e d i v i d e i n the a r e a 

between the K o o t e n a y v a l l e y and the F l a t h e a d v a l l e y f r o m w h i c h 

the c o n t i n e n t a l i c e - s h e e t m o v e d both e a s t w a r d and w e s t w a r d . 
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T h o s e o b s e r v a t i o n s suggest that the C o a l C r e e k a r e a m a y have 

o c c u p i e d a p o s i t i o n n e a r the c e n t r e of the c o n t i n e n t a l i c e d i v i d e , 

if so the a b s e n c e of e r o s i o n a l f e a t u r e s p r o d u c e d by the i c e - c a p 

w i t h i n the m a p - a r e a w o u l d be e x p l a i n e d . In t r a v e r s i n g the h i g h 

r i d g e s , on m a n y of w h i c h b e d r o c k is e x p o s e d , g l a c i a l g r o o v i n g 

was n o w h e r e o b s e r v e d , n o r w e r e g l a c i a l e r r a t i c s s e e n . 

T h e s e c o n d O J : a l p i n e stage of g l a c i a t i o n began with the 

m e l t i n g of the c o n t i n e n t a l i c e - s h e e t . A t this t i m e the p r e - g l a c i a l 

t o p o g r a p h y was m o d i f i e d s o m e w h a t . T h e a b s e n c e of s p u r s and 

s l ight s teepening of the w a l l s of E l k R i v e r v a l l e y (see f r o n t i s p i e c e ) 

m a y be a t t r i b u t e d to e r o s i o n a c c o m p l i s h e d by a v a l l e y g l a c i e r . 

T w o l a r g e t r i b u t a r i e s of C o a l C r e e k w h i c h f lank the 

N o . 1 E a s t r i d g e h e a d in s t e e p - w a l l e d c i r q u e - l i k e b a s i n s , the 

gentle f l o o r s of w h i c h a r e b e i n g r a p i d l y e r o d e d by the p r e s e n t 

s t r e a m s . T h e l o c a t i o n of these b a s i n s suggests that c i r q u e f o r ­

m a t i o n was c o n f i n e d to the h ighest p a r t of the a r e a . 

D r i f t d e p o s i t s , r a r e l y exposed i n the a r e a , a r e conf ined 

to the v a l l e y b o t t o m s . In C o a l C r e e k and E l k R i v e r v a l l e y s thin 

d e p o s i t s of g l a c i a l c l a y c o n t a i n i n g a few l a r g e b o u l d e r s w e r e 

o b s e r v e d r e s t i n g on b e d r o c k and o v e r l a i n by a l l u v i a l g r a v e l . 

S t r i a e p a r a l l e l i n g in d i r e c t i o n the E l k v a l l e y w e r e noted on a 

b e d r o c k s u r f a c e exposed in 1947 on the n o r t h w e s t o u t s k i r t s of 

F e r n i e , on the west bank of the E l k R i v e r i n e x c a v a t i o n s at the 

site of a new b r i d g e on the highway f r o m F e r n i e to M i c h e l . 

T h e f o l l o w i n g ev idence suggests that g l a c i a l e r o s i o n 

d u r i n g the a l p i n e stage had s l ight effect i n m o d i f y i n g the t o p o ­

g r a p h y . 

(1) C o a l C r e e k and other t r i b u t a r i e s of the E l k R i v e r 

have V - s h a p e d c r o s s - s e c t i o n s . 

(2) H a n g i n g v a l l e y s a r e not p r e s e n t . 

(3) B e d r o c k s e c t i o n s o b s e r v e d i n v a r i o u s m i n e e n t r i e s 

a l o n g C o a l C r e e k v a l l e y i n v a r i a b l y show that both 

c o a l a n d r o o f - r o c k a r e d e e p l y w e a t h e r e d . 

In the F e r n i e a r e a the g r a d i e n t s of E l k R i v e r v a l l e y and 

C o a l C r e e k a r e both v e r y gent le . I n a s m u c h as there i s no e v i d e n c e 
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to suggest a g r e a t e r a c c u m u l a t i o n of i c e i n one p a r t of E l k v a l l e y 

than a n o t h e r , it w o u l d be expected that the i c e s u r f a c e of the E l k -

v a l l e y g l a c i e r w o u l d c o n f o r m to that of the v a l l e y f l o o r , that the 

m o v e m e n t of the g l a c i e r w o u l d be e x t r e m e l y s low; and that the 

n a r r o w n e s s of the v a l l e y extending to the south of M o r r i s s e y 

would m a k e stagnation of the E l k - v a l l e y g l a c i e r i n e v i t a b l e . 

It s e e m s l i k e l y that the gentle s lope of C o a l C r e e k would 

a l s o have i n d u c e d a v e r y s l o w l y m o v i n g v a l l e y g l a c i e r . If v a l l e y 

g l a c i e r s m o d i f i e d the shape of s o m e of the steeply g r a d e d t r i b u ­

t a r i e s of C o a l C r e e k , the a c t i v e l y e r o d i n g r e c e n t s t r e a m s have 

e l i m i n a t e d the U - s h a p e d p r o f i l e s that m a y have e x i s t e d . 

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

be a t t r i b u t e d i n p a r t to ine f fectua l i c e e r o s i o n , and i n p a r t to 

r e m o v a l of the d r i f t by p o s t - G l a c i a l e r o s i o n . 

C L I M A T E A N D V E G E T A T I O N 

P r e c i p i t a t i o n in the F e r n i e a r e a i s h e a v y throughout the 

g r e a t e r p a r t of the y e a r . A b o u t o n e - t h i r d of the a n n u a l m o i s t u r e 

f a l l s a s w i n t e r snow w h i c h g e n e r a l l y b lankets the h i g h e r a r e a s 

f r o m e a r l y i n O c t o b e r to late i n J u n e . D u r i n g the months of J u l y 

and A u g u s t c l e a r w a r m days m a y be e x p e c t e d . T h e t e m p e r a t u r e 

s e l d o m e x c e e d s 9 0 d e g r e e s d u r i n g the day, and the nights a r e a l ­

w a y s c o o l . A table i n the pocket s u m m a r i z e s data r e c o r d e d at 

the weather s tat ion i n F e r n i e , w h i c h is m a i n t a i n e d by T h e C r o w ' s 

N e s t P a s s C o a l C o m p a n y L i m i t e d . 

T i m b e r l i n e i s n o w h e r e d i s t i n c t l y m a r k e d but above the 

6, 800- foot c o n t o u r c o n i f e r s a r e s p a r s e l y d i s t r i b u t e d . T h e m o r e 

c o m m o n t r e e s noted i n the a r e a i n c l u d e l a r c h ( t a m a r a c k ) , s p r u c e , 

lodgepole p i n e , D o u g l a s f i r , b a l s a m , and h e m l o c k . P o p l a r s a r e 

s o m e t i m e s c o n f i n e d to c o a l - s e a m o u t c r o p s and hence m a y be u s e ­

ful guides i n p r o s p e c t i n g . F o r e s t f i r e s have swept o v e r e x t e n s i v e 

t r a c t s of the F e r n i e a r e a so that t r a v e l i s often made d i f f i c u l t by 

an abundance of f a l l e n t r e e s . 

U n d e r b r u s h i s abundant even i n w e l l - f o r e s t e d p a r t s of the 

a r e a . A l o n g m a n y of the s t r e a m c h a n n e l s d e v i l ' s c l u b , y e l l o w a r u m , 

and b r a c k e n f l o u r i s h , whi le a l d e r and s a l a l c l o a k m o s t of the h i l l ­

s i d e s . In the open o r b u r n e d - o v e r a r e a s r a s p b e r r i e s and 
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h u c k l e b e r r i e s a r e often found. D u m p s of i m p u r e c o a l s u p p o r t 

a p r o l i f i c g r o w t h of the c o m m o n m u l l e i n . 

C U L T U R E 

S e t t l e m e n t wi th in the m a p - a r e a i s c o n f i n e d to the v a l ­

l e y s of E l k R i v e r and C o a l C r e e k . T h e town of F e r n i e , with a 

n o r m a l p o p u l a t i o n of 3, 000 s e r v e s as a c e n t r e of s u p p l i e s for 

the c o a l m i n e s and for v a r i o u s e n t e r p r i s e s a l o n g E l k R i v e r 

v a l l e y . C o a l m i n i n g i s the l a r g e s t i n d u s t r y but a c t i v i t i e s of 

the E a s t K o o t e n a y P o w e r C o m p a n y p r o v i d e e m p l o y m e n t for 

m a n y l o c a l r e s i d e n t s . L u m b e r i n g i s an i m p o r t a n t i n d u s t r y i n 

the v i c i n i t y of F e r n i e but w i t h i n the m a p - a r e a is r e s t r i c t e d to 

s m a l l - s c a l e o p e r a t i o n s adjacent to the F e r n i e - M o r r i s s e y r o a d . 

A g r i c u l t u r e , w h i c h m a y take the f o r m of m i x e d f a r m i n g o r 

d a i r y i n g , i s in e v i d e n c e on the f e r t i l e bot tom l a n d and t e r r a c e s 

of the E l k v a l l e y . 
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C H A P T E R I I I - - S T R A T I G R A P H Y 

I N T R O D U C T I O N 

T h e p a r t of the C a n a d i a n R o c k i e s shown i n F i g . 3 c o n ­

ta ins a g r e a t t h i c k n e s s of e s s e n t i a l l y c o n f o r m a b l e s e d i m e n t a r y 

units of the P r e c a m b r i a n , P a l a e o z o i c , and M e s o z o i c e r a s . 

W i t h i n the C r o w s n e s t C o a l B a s i n , s t r a t a r a n g i n g i n age f r o m 

J u r a s s i c to R e c e n t have been exposed , and the u p t u r n e d edges 

of p r e - J u r a s s i c r o c k s a r e brought into view in the r u g g e d 

m o u n t a i n s s u r r o u n d i n g the c o a l f i e l d . O n l y the M e s o z o i c s u c ­

c e s s i o n was studied i n d e t a i l , so that i n the d e s c r i p t i o n s of 

f o r m a t i o n s w h i c h fol low, the p r e - J u r a s s i c s t r a t a a r e g iven 

i n s u m m a r i z e d f o r m . T h e g e n e r a l s t r a t i g r a p h i c s u c c e s s i o n 

is g i v e n i n the f o l l o w i n g table of f o r m a t i o n s , w h i c h s e r v e s a l s o 

as a c o r r e l a t i o n c h a r t of s e c t i o n s m e a s u r e d east o r west of the 

a x i s of the C o a l B a s i n . 

D E S C R I P T I O N O F F O R M A T I O N S 

P R E C A M B R I A N 

P r e c a m b r i a n r o c k s a r e e x p o s e d i n the s o u t h w e s t e r n 

and s o u t h e a s t e r n c o r n e r s of the a r e a shown i n F i g . 1. A t both 

of these l o c a l i t i e s the P r e c a m b r i a n s t r a t a have been t h r u s t 

o v e r o r a g a i n s t y o u n g e r b e d s . In the v i c i n i t y of the F o r t y - n i n t h 

p a r a l l e l P r e c a m b r i a n s e c t i o n s have been s tudied by D a l y (1912a), 

and n e a r E l k o , S c h o f i e l d (1922) has d i s c u s s e d the r e l a t i o n s h i p 

of the P r e c a m b r i a n to younger b e d s . 

P R E C A M B R I A N - C A M B R I A N C O N T A C T 

T h e w r i t e r e x a m i n e d the P r e c a m b r i a n - C a m b r i a n c o n ­

tact at s e v e r a l e x p o s u r e s n e a r the town of E l k o . L o c a l l y the 

contact was m a r k e d by a few i n c h e s of h e m a t i t i c c o n g l o m e r a t e , 

and in a l l i n s t a n c e s the contact c o u l d be s h a r p l y d r a w n at a 

s m o o t h a n d r e g u l a r s u r f a c e . B e c a u s e s t r a t a w h i c h c o u l d be r e ­

g a r d e d a s e q u i v a l e n t to the W i n d e r m e r e s e r i e s ( w h i c h o v e r l i e s 

the equiva lent of the G a l t o n s e r i e s i n the W i n d e r m e r e area) a r e 

not p r e s e n t n e a r E l k o , then it fo l lows that at l e a s t i n the E l k o 

a r e a the P r e c a m b r i a n - C a m b r i a n contact r e p r e s e n t s a d i s c o n f o r -

m i t y . F u r t h e r east , i n the F l a t h e a d a r e a , H u m e (1932, p . 6) and 

M a c k e n z i e ( 1922) have noted an " e r o s i o n a l u n c o n f o r m i t y " at the 

top of the P r e c a m b r i a n . 
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T A B L E O F F O R M A T I O N S 

S y s t e m S e r i e s F o r m a t i o n 

W e s t E a s t 

Q u a t e r n a r y P l e i s t o c e n e 

and R e c e n t 

T i l l and g r a v e l s g e n e r a l l y c o n f i n e d to s t r e a m v a l l e y s 

A n g u l a r U n c o n f o r m i t y 

C r e t a c e o u s L o w e r C r e t a c e o u s B L A I R M O R E 

600' + of c o n g l o m e r a t e , 

sandstone and v a r i ­

c o l o u r e d shale 

B L A I R M O R E 

2, 300' of c o n g l o m e r a t e , 

sandstone and v a r i ­

c o l o u r e d shale 

D i s c o n f o r m i t y 

L o w e r C r e t a c e o u s 

o r 

U p p e r J u r a s s i c 

E L K 

1,700 ' of c o n g l o m e r a t e , 

sandstone , g r e y to b l a c k shale K O O T E N A Y 

and m i n o r c a n n e l 1,800' of sandstone , g r e y to 

K O O T E N A Y b l a c k c a r b o n a c e o u s sha le , 

2, 100' of sandstone , g r e y to and c o a l s e a m s 

b l a c k c a r b o n a c e o u s s h a l e , 

and c o a l s e a m s 

J u r a s s i c U p p e r F E R N I E F E R N I E 

M i d d l e and 3, 00Q" of g r e y to b l a c k 900' of d a r k g r e y to b l a c k 

L o w e r J u r a s s i c c a l c a r e o u s shale , t h i n - b e d d e d shale , sandy 

sandy in p a r t i n p a r t 

D i s c o n f o r m i t y 



S y s t e m S e r i e s F o r m a t i o n 

W e s t E a s t 

T r i a s s i c M i d d l e ? and 

L o w e r 

T r i a s s i c 

S P R A Y R I V E R 

1, 700' of q u a r t z i t e , sandy shale 

and a r g i l l a c e o u s d o l o m i t e 

D i s c o n f o r m i t y 

P e n n s y l - R O C K Y M O U N T A I N 

v a n i a n 1, 000' of g r e y to b r o w n 

p a r t l y c a l c a r e o u s 

q u a r t z i t e 

S P R A Y R I V E R 

350' of b r o w n to 

g r e y q u a r t z i t e 

R O C K Y M O U N T A I N 

1, 100* of g r e y to 

b r o w n c a l c a r e o u s 

q u a r t z i t e 

C a r b o n i - M i s s i s s i p - R U N D L E 

f e r o u s p i a n 2, 500' of g r e y to b r o w n 

c r y s t a l l i n e l i m e s t o n e 

R U N D L E 

5, 000' of g r e y to 

b r o w n c r y s t a l l i n e 

l i m e s t o n e 

B A N F F 

b r o w n to b l a c k 

c h e r t y l i m e s t o n e 

B A N F F 

1, 100' of b r o w n to 

b l a c k c h e r t y l i m e ­

stone 

E X S H A W 

45' of b l a c k shale , 

c a l c a r e o u s i n p a r t 



S y s t e m S e r i e s F o r m a t i o n  

W e * 1 ~ ~~ E l s ! 

P A L L I S E R 

900» of d e n s e , d a r k 

g r e y to b l a c k l i m e ­

stone 

D e v o n i a n U p p e r 

D e v o n i a n 

S i l u r i a n 

J E F F E R S O N ? 

500' + of d a r k - g r e y l i m e s t o n e 
and g r e y d o l o m i t e 

M i d d l e 

C a m b r i a n 
C a m b r i a n 

E L K O 

90' of s i l i c e o u s l i m e s t o n e o r 
d o l o m i t e 

B U R T O N ( upper part) 60' of 

b l a c k shale with l i m e s t o n e bands 

D i s c o n f o r m i t y 

A L E X O 

270' of g r e y to bluff 

s i l t y d o l o m i t e . 

F A I R H O L M E 

1600' of g r e y to 

b l a c k , p a r t l y s i l t y 

o r sha ly , l i m e s t o n e 

and d o l o m i t e . 

U N N A M E D 

600' of m a s s i v e 

l i m e s t o n e 

F L A T H E A D 

300' of white to 

r e d d i s h q u a r t z i t e 



S y s t e m S e r i e s F o r m a t i o n 

West E a s t 

L o w e r B U R T O N ( l o w e r part) 

C a m b r i a n C a m b r i a n 18* of sandy l i m e s t o n e 

and m i c a c e o u s shale 
, D i s c o n f o r m i t y 

P u r c e l l G a l t o n o r 

L e w i s 

13, 000' of m e t a r g i l l i t e , q u a r t z i t e , s i l i c e o u s d o l o m i t e , l i m e s t o n e , 

and b a s i c l a v a . 



E v i d e n c e f r o m s e v e r a l a r e a s suggests b r o a d upl i f t and e r o s i o n 

of p a r t of the u p p e r P r e c a m b r i a n s e d i m e n t s p r i o r to a w i d e s p r e a d 

t r a n s g r e s s i o n of the C a m b r i a n s e a . 

C A M B R I A N S Y S T E M 

B u r t o n , E l k o , and F l a t h e a d F o r m a t i o n s 

N e a r E l k o , S c h o f i e l d found that the C a m b r i a n i s r e p r e s e n t e d 

by 168 feet of m a r i n e s e d i m e n t i n c l u d i n g the B u r t o n f o r m a t i o n f r o m 

w h i c h t r i l o b i t e s p e c i e s have been i d e n t i f i e d as L o w e r and M i d d l e 

C a m b r i a n f o s s i l s . T h e s e c t i o n i s r e p r e s e n t e d in the f o l l o w i n g tab le . 

A g e F o r m a t i o n D e s c r i p t i o n T h i c k n e s s 

F e e t 
M i d d l e o r 

U p p e r C a m b - E l k o F o r m a t i o n G r e y s i l i c e o u s l i m e - 90 

r i a n stone and c r e a m - c o l o u r e d 

s i l i c e o u s d o l o m i t e 

M i d d l e 

C a m b r i a n B u r t o n F o r m a - G r e e n i s h - b l a c k shale 

t ion ( u p p e r part) with thin l i m e s t o n e l e n s e s 60 

B u r t o n F o r m a - M a s s i v e , g r e y , sandy 

t ion ( l o w e r part) l i m e s t o n e 10 

L o w e r G r e e n i s h - g r e y m i c a c e o u s 

C a m b r i a n shale 

R u b b l y - w e a t h e r i n g c a l c a - 3 

r e o u s g r i t with a n n e l i d 

b o r i n g s at top 

H e m a t i t i c c o n g l o m e r a t e 1 

D i s c o n f o r m i t y 
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E v i d e n c e f r o m s e v e r a l a r e a s s u g g e s t s . b r o a d ubTift and e r o s i o n 

of p a r t of the u p p e r P r e c a m b r i a n s e d i m e n t s p r i o r to a w i d e ­

s p r e a d t r a n s g r e s s i o n of the C a m b r i a n s e a . 

In the F l a t h e a d a r e a H u m e (1933) found 50 to 100 feet of 

white o r p ink c o a r s e - g r a i n e d sandstones that a r e " p r o b a b l y -

C a m b r i a n i n age . " N e a r N o r t h K o o t e n a y P a s s , M a c K a y (1932) 

has u s e d the n a m e " F l a t h e a d q u a r t z i t e " for a band 300 feet 

t h i c k of white and r e d d i s h q u a r t z i t e that conta ins t r i l o b i t e r e ­

m a i n s of M i d d l e C a m b r i a n a g e . 

O R D O V I C I A N A N D S I L U R I A N S Y S T E M S 

A m a j o r b r e a k in the s e d i m e n t a r y r e c o r d i s i n d i c a t e d by 

the a b s e n c e of O r d o v i c i a n s t r a t a i n that p a r t of the C a n a d i a n 

R o c k i e s b o r d e r i n g the C r o w s n e s t C o a l B a s i n . B r o a d upli f t and 

e r o s i o n of p a r t of the C a m b r i a n s e d i m e n t s a p p e a r to have taken 

p l a c e d u r i n g the O r d o v i c i a n p e r i o d . In the F l a t h e a d a r e a H u m e 

(1932, p . 7) has noted 600 feet of h a r d and g r i t t y m a s s i v e l i m e ­

stones of S i l u r i a n a g e . H o w e v e r , i n s e c t i o n s of P a l a e o z o i c s t r a t a 

m e a s u r e d n e a r N o r t h K o o t e n a y P a s s and n e a r E l k o ( M a c K a y 1932, 

p. 29), ( S c h o f i e l d 1922) no O r d o v i c i a n o r S i l u r i a n s t r a t a have 

been r e c o g n i z e d . 

D E V O N I A N S Y S T E M 

D e v o n i a n s t r a t a have been d e s c r i b e d f r o m s e v e r a l a r e a s 

f l a n k i n g the C r o w s n e s t C o a l B a s i n . A t E l k o , S c h o f i e l d (1922, 

p. 15) found that the " J e f f e r s o n ? l i m e s t o n e , " 500+ feet of d a r k 

g r e y l i m e s t o n e and w h i t i s h - g r e y w e a t h e r i n g d o l o m i t e , d i s c o n -

f o r m a b l y o v e r l i e s the E l k o f o r m a t i o n . 

A w e l l - e x p o s e d and r e a d i l y a c c e s s i b l e s e c t i o n of the 

D e v o n i a n i s to be found i n the r a i l w a y cut a l o n g the n o r t h s h o r e 

of C r o w s n e s t L a k e . T h i s s e c t i o n has been d e s c r i b e d by W a r r e n 

(1928, 1933) who found the total e x p o s e d t h i c k n e s s of the 

D e v o n i a n M i n n e w a n k a f o r m a t i o n to be 2, 875 feet, and by M a c K a y 

(1931) who has e s t i m a t e d the t h i c k n e s s to be 2, 626 feet. T h e 

b a s e of the s e c t i o n i$ m a r k e d by the R o c k y M o u n t a i n fault 

( L e w i s o v e r thrust) so that a c o m p l e t e s e c t i o n of the D e v o n i a n 

has yet to be o b t a i n e d . 
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T h e e x p o s e d s e c t i o n has been s tudied m o r e r e c e n t l y 

by deWit (1950), who d i s c a r d e d the t e r m " M i n n e w a n k a f o r m a ­

t i o n " and u s e d the fo l lowing units to r e p l a c e it: 

D e s c r i p t i o n T h i c k n e s s 

F e e t 

P a l l i s e r F o r m a t i o n 

( C o s t i g a n M e m b e r ) 

G r e y to b r o w n i s h , 

r u b b l y a p p e a r i n g 

l i m e s t o n e 

67 

P a l l i s e r F o r m a t i o n 

( M o r r a M e m b e r ) 

G r e y to b l a c k l i m e s t o n e , 

c l i f f f o r m i n g , c h a r a c t e r i z e d 

by d o l o m i t i c t r a c e r y on 

w e a t h e r e d s u r f a c e 

833 

A l e x o F o r m a t i o n G r e y to b r o w n d o l o m i t e 

c o n t a i n i n g o r i n t e r b e d d e d 

with s i l t 

268 

F a i r h o l m e F o r m a t i o n 

( U p p e r d o l o m i t e and 

d a r k l i m e s t o n e beds) 

F a i r h o l m e F o r m a t i o n 

( L o w e r d o l o m i t e and 

l i m e s t o n e beds) 

B l a c k a r g i l l a c e o u s l i m e ­

stone and b r o w n bedded 

d o l o m i t e 

673 

G r e y to b l a c k l i m e s t o n e 924 

and d o l o m i t e , s o m e of w h i c h 

c a r r i e s s t r o m a t o p o r o i d s , 

c o r a l s , and b r a c h i o p o d s 

F o s s i l s c o l l e c t e d f r o m the above s e c t i o n have been 

d e t e r m i n e d to be U p p e r D e v o n i a n i n a g e . 

C A R B O N I F E R O U S S Y S T E M 

M i s s i s s i p p i a n S e r i e s 

E x s h a w F o r m a t i o n 

C o n f o r m a b l y o v e r l y i n g the D e v o n i a n i n the C r o w s n e s t 

s e c t i o n i s a 45 - foot band of d a r k s h a l e s w h i c h , on the b a s i s of 
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s i m i l a r l i t h o l o g y and s t r a t i g r a p h i c p o s i t i o n , m a y be c o r r e l a t e d 

with the E x s h a w f o r m a t i o n d e s c r i b e d by W a r r e n (1937) f r o m the 

E x s h a w a r e a , A l b e r t a . T h e s e c t i o n c o n s i s t s of a l o w e r 30 feet 

of h a r d , d a r k g r e y c a l c a r e o u s shale w h i c h g r a d e s into an upper 

15 feet of soft, e a r t h y , b r o w n i s h - b l a c k f i s s i l e s h a l e . A l t h o u g h 

a c a r e f u l s e a r c h of the s e c t i o n for f o s s i l s was made by the w r i t e r , 

none w e r e o b t a i n e d . T h e age of the E x s h a w shale has been in 

doubt, the f o r m a t i o n be ing o r i g i n a l l y i n c l u d e d in the l o w e r p a r t 

of the B a n f f shale of M i s s i s s i p p i a n age ( W a r r e n , 1927), but l a t e r 

a s s i g n e d to the U p p e r D e v o n i a n ( W a r r e n , 1937). M o r e r e c e n t l y 

W e l l e r (1948) has stated, on the b a s i s of a conodont fauna d e s ­

c r i b e d by C o o p e r (1943), that the E x s h a w f o r m a t i o n i s l o w e r 

M i s s i s s i p p i a n i n a g e . 

B a n f f F o r m a t i o n 

C o n f o r m a b l y o v e r l y i n g the E x s h a w shale i n the C r o w s n e s t 

s e c t i o n i s a t h i c k n e s s , a c c o r d i n g to M a c K a y of 1, 070 feet of d a r k b r o w n 

and b l a c k l i m e s t o n e with nodules of c h e r t . O n the b a s i s of l i t h o ­

logy and s t r a t i g r a p h i c p o s i t i o n W a r r e n has c o r r e l a t e d this p a r t of 

the s e c t i o n wi th the M i s s i s s i p p i a n B a n f f shale at B a n f f . D a r k 

c h e r t y l i m e s t o n e s , r e s e m b l i n g those e x p o s e d n e a r C r o w s n e s t , 

w e r e seen i n r o a d cuts southwest of the tunnel on the F e r n i e - E l k o 

highway, but only the upper p a r t of the B a n f f s e c t i o n i s there e x ­

p o s e d . 

R u n d l e F o r m a t i o n 

O v e r l y i n g the Banf f shale without any a p p a r e n t b r e a k i n 

the s u c c e s s i o n i s a thick unit of g e n e r a l l y g r e y , c r y s t a l l i n e , f o s s i -

l i f e r o u s l i m e s t o n e , the R u n d l e f o r m a t i o n . A t C r o w s n e s t L a k e , 

M a c K a y f inds the t h i c k n e s s of this f o r m a t i o n to be 4, 988 feet and 

has e s t i m a t e d that a s i m i l a r t h i c k n e s s i s e x p o s e d in the F l a t h e a d 

r a n g e , n e a r C o r b i n . H o w e v e r , the f o r m a t i o n thins r a p i d l y both 

e a s t w a r d and w e s t w a r d f r o m the v i c i n i t y of C r o w s n e s t P a s s . O n 

the F e r n i e - E l k o r o a d n e a r the tunnel the R u n d l e F o r m a t i o n i s w e l l 

exposed i n a s e r i e s of r o a d c u t s . H e r e a total t h i c k n e s s of a p p r o ­

x i m a t e l y 2, 500 feet c o n s i s t s of a l t e r n a t i n g bands of g r e y to d a r k 

b r o w n , f i n e l y c r y s t a l l i n e l i m e s t o n e , with n e a r the base , two 25-

to 50 - foot beds of white , a p p a r e n t l y p u r e , c o a r s e l y c r y s t a l l i n e 

l i m e s t o n e . N e a r the m i d d l e of the f o r m a t i o n g r e y p o r o u s l i m e -

Stone b e d s have a u m r k e d p e t r o l i f e r o u s o d o u r . N e a r the top of the f o r ­

m a t i o n a thin f o s s i l i f e r o u s bed conta ined b r a c h i o p o d s that have 
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been i d e n t i f i e d by R , A . B r o w n at Ottawa as fo l lows : 

" R h y n c h o p o r a sp . 

cf . T e t r a c a m e r a subcuneata (Hall ) 

cf . G i r t y e l l a t u r g i d a (Hal l ) 

cf . S p i r i f e r p e l l a e n s i s ( W e l l e r ) 

" T h i s faunule be longs to a fauna p r o b a b l y of M e r a m e c age, 

o c c u r r i n g i n the u p p e r R u n d l e and b a s a l R o c k y M o u n t a i n beds in 

the Banf f and C r o w s n e s t a r e a s . " F o s s i l s c o l l e c t e d f r o m the R u n d l e 

l i m e s t o n e i n the C r o w s n e s t s e c t i o n by W a r r e n w e r e a l l of M i s s i s ­

s i p p i a n age , but M a c K a y (1931, p . 11) has r e p o r t e d a P e n n s y l v a n i a n 

fauna i n the u p p e r m o s t b e d s . 

P e n n s y l v a n i a n S e r i e s 

R o c k y M o u n t a i n Q u a r t z i t e 

C o n f o r m a b l y o v e r l y i n g the R u n d l e f o r m a t i o n i s a s e r i e s 

of g r e y , p ink , o r b r o w n - w e a t h e r i n g q u a r t z i t e s , sandstones , a n d sandy 

d o l o m i t e s -that f r e q u e n t l y conta in nodules of g r e y to blue c h e r t . T h i s 

sequence , the R o c k y M o u n t a i n q u a r t z i t e , has a t h i c k n e s s , a c c o r d i n g 

to M a c K a y , of 1, 118 feet n e a r C r o w s n e s t and 1, 028 feet at C o r b i n . 

A l o n g the west s ide of th E l k R i v e r at F e r n i e the f o r m a t i o n has a 

t h i c k n e s s , e s t i m a t e d by T e l f e r (1933, p. 570) of 1, 000 feet and i n ­

c l u d e s in its upper p a r t i n t e r b e d d e d c h e r t , q u a r t z i t e , s h a l e , and 

p h o s p h a t e . T h e top of the f o r m a t i o n i s m a r k e d by a bed of n o d u l a r 

phosphate . F o s s i l s c o l l e c t e d f r o m this f o r m a t i o n n e a r F e r n i e and 

n e a r C r o w s n e s t i n d i c a t e a P e n n s y l v a n i a n age for the R o c k y M o u n ­

ta in q u a r t z i t e . 

T R I A S S I C S Y S T E M 

S p r a y R i v e r F o r m a t i o n 

A n a s s e m b l a g e of shaly q u a r t z i t e s , t h i n - b e d d e d sandy 

s h a l e s , and a r g i l l a c e o u s d o l o m i t e s , o v e r l i e s the R o c k y M o u n t a i n 

q u a r t z i t e . O n the b a s i s of l i t h o l o g y and s t r a t i g r a p h i c p o s i t i o n 

this a s s e m b l a g e of s e d i m e n t s has been c o r r e l a t e d with the T r i a s ­

s i c S p r a y R i v e r f o r m a t i o n of the B a n f f a r e a . A n e r o s i o n a l u n ­

c o n f o r m i t y at the b a s e of the f o r m a t i o n has been noted i n s o m e 

p a r t s of the p r e s e n t a r e a , but i s not d i s c e r n i b l e i n o t h e r s . 
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T h e f o r m a t i o n t h i c k e n s and b e c o m e s m o r e c a l c a r e o u s 

w e s t w a r d . In the s e c t i o n at C r o w s n e s t M a c K a y (1931, p . 17) 

has d e s c r i b e d a t h i c k n e s s of 350 feet of b r o w n to g r e y i s h - b r o w n 

q u a r t z i t e . N e a r F e r n i e , T e l f e r (1933, p . 572) has a s c r i b e d to 

the S p r a y R i v e r f o r m a t i o n a t h i c k n e s s of 1, 700 feet of shale and 

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

a g e . W e s t of F e r n i e , in a r o a d cut at the w a t e r - s u p p l y d a m on 

F a i r y C r e e k , i n t e r b e d d e d f i n e - g r a i n e d sandstone , d a r k shale , 

and l i m e s t o n e of T r i a s s i c ? age a r e e x p o s e d . T h e shale c a r r i e s 

f r a g m e n t a r y f i s h r e m a i n s , t iny p e l e c y p o d s , and faint a m m o n i t e 

i m p r e s s i o n s . A 2 - i n c h l i m e s t o n e band w i t h s l ight i n t e r c r y s t a l -

l i n e p o r o s i t y c a r r i e s m i n o r a m o u n t s of pale g r e e n l ight o i l . 

J U R A S S I C S Y S T E M 

F e r n i e F o r m a t i o n 

G e n e r a l statement : O v e r l y i n g the S p r a y R i v e r f o r m a t i o n , 

a p p a r e n t l y c o n f o r m a b l y in some l o c a l i t i e s but s e p a r a t e d f r o m the 

u n d e r l y i n g s t r a t a by a d i s c o n f o r m i t y of r e g i o n a l extent, i s a s e ­

quence of b l a c k to g r e y c a l c a r e o u s s h a l e s with s o m e sandy beds ; 

th is f o r m a t i o n i s c o m m o n l y r e f e r r e d to as the " F e r n i e s h a l e . " 

E a r l y w o r k e r s in the C r o w s n e s t c o a l f i e l d s i n c l u d e d the 

g r e y and b l a c k F e r n i e s h a l e s in t h e i r d e s c r i p t i o n s of the l o w e r 

p a r t of the K o o t e n a y c o a l m e a s u r e s . A l t h o u g h the t e r m " F e r n i e 

s h a l e " was p r o b a b l y f i r s t u s e d by M c E v o y i n d i s c u s s i n g the g e o l o ­

gy of the C o a l B a s i n i n 1901 the t e r m f i r s t a p p e a r e d i n the l i t e r a ­

ture (without adeauate definition) i n a r e p o r t by L e a c h (1902) on 

the B l a i r m o r e - F r a n k c o a l f i e l d s . T h e J u r a s s i c age of the F e r n i e 

shale was e s t a b l i s h e d by W h i t e a v e s (1903) who i d e n t i f i e d the 

a m m o n i t e C a r d i o c e r a s i n a s p e c i m e n c o l l e c t e d by J a m e s M c E v o y 

f r o m the u p p e r p a r t of the f o r m a t i o n n e a r the town of F e r n i e . 

M o r e r e c e n t l y P . S . W a r r e n (1934) has m a d e a c o m p r e h e n s i v e 

study of the F e r n i e f o r m a t i o n of the C a n a d i a n R o c k i e s . H i s p a p e r 

" P r e s e n t Status of the F e r n i e S h a l e , A l b e r t a " g i v e s a c l e a r i n t e r ­

p r e t a t i o n and d e f i n i t i o n of the f o r m a t i o n a l n a m e p r o p o s e d by 

L e a c h . 

D i s t r i b u t i o n and L i t h o l o g y : W i t h i n the a r e a shown on 

F i g . 1 the F e r n i e f o r m a t i o n o u t c r o p s a l o n g the bottoms and s ides 

of the m a s t e r v a l l e y s w h i c h s u r r o u n d the C o a l B a s i n . A l t h o u g h 
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l a r g e a r e a s a r e u n d e r l a i n by F e r n i e shale , o u t c r o p s a r e r a r e , 

and c o m p l e t e s e c t i o n s of the f o r m a t i o n a r e d i f f i c u l t to o b t a i n . 

In m a n y of the e x p o s u r e s e x a m i n e d the F e r n i e was found to be 

cut by n u m e r o u s faults and often s t r o n g l y c r u s h e d . 

T h e f o r m a t i o n c o n s i s t s m a i n l y of g r e y to b l a c k shale 

wi th s o m e beds of f i n e - g r a i n e d sandstone o r h a r d , sandy s h a l e . 

T h e s h a l e s a r e g e n e r a l l y c a l c a r e o u s a l o n g the E l k R i v e r v a l l e y , 

but the a m o u n t of c a l c a r e o u s m a t e r i a l d i m i n i s h e s r a p i d l y a s 

the f o r m a t i o n i s fo l lowed e a s t w a r d . F o s s i l s a r e s u r p r i s i n g l y 

s c a r c e in the f o r m a t i o n and w h e r e found a r e g e n e r a l l y c o n f i n e d 

to sandy c a l c a r e o u s b e d s . 

A u s e f u l m a r k e r w i t h i n the F e r n i e f o r m a t i o n i s a bed 

of c a l c a r e o u s sandstone that contains n u m e r o u s b e l e m n i t e s . 

T h i s sandstone r a n g e s i n t h i c k n e s s f r o m 5 to 20 feet and o c c u r s 

at a n i n t e r v a l of f r o m 50 to 240 feet above the base of the f o r ­

m a t i o n . It a p p e a r s to be quite p e r s i s t e n t , h a v i n g been r e c o g ­

n i z e d n e a r M o r r i s s e y , i n C r o w s n e s t P a s s , and n e a r C o r b i n . 

A s e c t i o n of the F e r n i e shale that r e c e i v e d c a r e f u l 

attent ion by F . H . M c L e a r n (1929) i s e x p o s e d in the v a l l e y 

between B l u f f and G r a s s y M o u n t a i n n o r t h of the town of B l a i r -

m o r e , A l t a . In a d d i t i o n to e x p o s u r e s a l o n g a n abandoned 

r a i l w a y - c u t , r e c e n t r o a d b u i l d i n g has e x p o s e d p a r t s of the 

s e c t i o n that w e r e f o r m e r l y c o v e r e d by a l l u v i u m . A s e c t i o n 

m e a s u r e d at this l o c a l i t y i s as shown on page 24. 

B e c a u s e of the p o s s i b i l i t y of faul t ing beneath a n a l l u ­

v i a l c o v e r it was not f e a s i b l e to e s t i m a t e the t h i c k n e s s of the 

c o n c e a l e d b a s a l p a r t of the s e c t i o n , and thus obtain the total 

t h i c k n e s s of the f o r m a t i o n . H o w e v e r , the w r i t e r would c o n ­

c u r with the e s t i m a t e made by M a c K a y (1931. p . 19) of a total 

t h i c k n e s s of 900 feet for the F e r n i e f o r m a t i o n at this l o c a l i t y . 
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T h i c k n e s s 

F e e t O v e r l y i n g bed , fine to m e d i u m - g r a i n e d , b r o w n -

w e a t h e r i n g b a s a l K o o t e n a y s a n d s t o n e . 

90 C o n c e a l e d . 

74 A l t e r n a t i n g t h i n - b e d d e d d a r k g r e y to b l a c k shale and f i n e ­

g r a i n e d r u s t y - w e a t h e r i n g sandstone . 

T h e sandstone and shale c a r r y c a r b o n a c e o u s plant 

i m p r e s s i o n s . 

80 S h a l e , d a r k g r e y to b l a c k , t h i n - b e d d e d , with o c c a s i o n a l 

c o n c r e t i o n a r y b a n d s . 

100 S h a l e , d a r y g r e y , m i c a c e o u s . 

44 S h a l e , d a r k g r e y , with three 6- to 8 - i n c h bentonite b e d s . 

1 Sandstone , d a r k g r e y , c a l c a r e o u s , f o s s i l i f e r o u s . 

Z34 S h a l e , d a r k g r e y . 

21 Interbedded d a r k shale and d a r k g r e y , c a l c a r e o u s , f o s s i ­

l i f e r o u s sandstone . 

93 Shale , d a r k , with a few thin sandy beds , o c c a s i o n a l r u s t y -

w e a t h e r i n g c o n c r e t i o n a r y b a n d s . 

737 T o t a l e x p o s e d t h i c k n e s s . 

B a s e c o n c e a l e d . 

T h e type s e c t i o n of the F e r n i e f o r m a t i o n i s c o n s i d e r e d to be 

i n the v i c i n i t y of the town of F e r n i e , but, b e c a u s e of the l a c k of e x p o ­

s u r e s and c o n t o r t e d n a t u r e of the beds it has not been p o s s i b l e to 

m e a s u r e m o r e than a few h u n d r e d feet of the F e r n i e s e c t i o n in the 

type a r e a . T h e n e a r e s t c o m p l e t e s e c t i o n has been m e a s u r e d by 

T e l f e r (1933, unpub. r e p t . ) at the h e a d w a t e r s of W e a v e r C r e e k , a 

t r i b u t a r y of L e a c h C r e e k , about 15 m i l e s east of F e r n i e and 5 m i l e s 

west of C o r b i n . T h e s e c t i o n , w h i c h has been l i s t e d by W a r r e n 

(1934, p. 60) i s as fo l lows : 
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F e e t 

K o o t e n a y 143 Sandstone 

72 Sandy shale 

132 B l a c k shale 

510 G r e y c a l c a r e o u s shale 

60 B l a c k shale with s o m e c a l ­

c a r e o u s shale n o d u l e s at base 

F e r n i e 

160 B l a c k shale 

7 C a l c a r e o u s sandstone with 

B e l e m n i t e s ( R o c k C r e e k m e m ­

ber of th is r e p o r t ) 

50 B l a c k shale 

1 1/2 G r e y b i t u m i n o u s l i m e s t o n e 

4 P h o s p h a t e bed 

U n d e r l y i n g b e d s - - 3 8 5 feet of t h i n - b e d d e d S p r a y R i v e r s h a l e . 

T h e total t h i c k n e s s of the F e r n i e as g iven by T e l f e r i s 

924 1/2 feet . C o m p a r i s o n with other a r e a s , h o w e v e r , would suggest 

that the 72 feet of sandy shale , a s s i g n e d to the K o o t e n a y , i s m o r e p r o 

bably the upper p a r t of the F e r n i e , w h i c h would m a k e the total t h i c k ­

n e s s of the F e r n i e a p p r o x i m a t e l y 1, 000 feet . 

W i t h i n the F e r n i e C o a l A r e a , as in the above s e c t i o n , the 

F e r n i e f o r m a t i o n m a y be s u b d i v i d e d into a l o w e r b l a c k s h a l e , a 

m i d d l e g r e y shale , and an u p p e r b l a c k shale m e m b e r . T h e l o w e r 

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

g r a d e s u p w a r d into g r e y , sandy, c a l c a r e o u s shale with o c c a s i o n a l 

beds of b l a c k n o d u l a r l i m e s t o n e . N e a r the top of the f o r m a t i o n 

the shale is g e n e r a l l y d a r k and in p l a c e s c a r r i e s bands of n o d u ­

l a r i r o n s t o n e . O v e r l y i n g the n o d u l a r shale i s a band of d a r k g r e y , 

s i l t y shale that i s l o c a l l y f o s s i l i f e r o u s , and this in t u r n p a s s e s 

u p w a r d into a 35- foot i n t e r b e d d e d sandstone and shale known a s 

the " R i b b o n S a n d s t o n e " m e m b e r of the F e r n i e . T h e top of the 

s e c t i o n i s m a r k e d by a m a s s i v e , b r o w n - w e a t h e r i n g , f i n e - g r a i n e d , 

c a l c a r e o u s sandstone , c a l l e d the " U p p e r F e r n i e sandstone . " 

N a t u r e of the B o u n d a r i e s : T h e base of the F e r n i e f o r m a ­

tion i n the v i c i n i t y of the C o a l B a s i n i s m a r k e d by a phosphate bed 
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in the f o r m of a p h o s p h a t i c sandstone o r phosphat ic c h e r t c o n ­

g l o m e r a t e . T h e b a s a l phosphat ic zone , w h i c h v a r i e s f r o m a 

few i n c h e s to 15 feet i n t h i c k n e s s , has a c c o r d i n g to T e l f e r 

(1933, p. 589) the fo l lowing g e n e r a l c h a r a c t e r i s t i c s . 

(a 

(b 

(c 

(d 

(P. 

A n upper y e l l o w m a r k e r ( w e a t h e r e d c h e r t y l i m e s t o n e ) 

A n o d u l a r o r o o l i t i c c a l c a r e o u s phosphate b e d . 

A shale p a r t i n g . 

A n o o l i t i c phosphate b e d . 

A b a s a l m a r k e r , u s u a l l y m a r c a s i t e . 

F o s s i l s a r e not p l e n t i f u l i n this phosphate but the genus G r y p h a e a 

i s g e n e r a l l y p r e s e n t . 

T h e b a s a l phosphat ic zone of the F e r n i e r e s t s w i t h no 

d i s c o r d a n c e in d ip on the u n d e r l y i n g f o r m a t i o n . In the v i c i n i t y 

of the C r o w s n e s t C o a l B a s i n the F e r n i e r e s t s on the T r i a s s i c 

S p r a y R i v e r f o r m a t i o n , but at M o o s e M o u n t a i n , B e a c h (1943) 

f inds that the F e r n i e i s s e p a r a t e d f r o m the u n d e r l y i n g M i s s i s ­

s i p p i a n R u n d l e l i m e s t o n e by an e r o s i o n a l u n c o n f o r m i t y . H e n c e 

it i s a p p a r e n t that r e g i o n a l l y a d i s c o n f o r m i t y e x i s t s at the base 

of the F e r n i e . A d d i t i o n a l e v i d e n c e of this d i s c o n f o r m i t y was 

noted by M c L e a r n (1915) at T u r t l e M o u n t a i n and by A l l a n and 

C a r r (1947) i n the H i g h w o o d a r e a . 

T h e u p p e r b o u n d a r y of the F e r n i e shale has been d e s ­

c r i b e d as a g r a d a t i o n a l contact by a l l of the e a r l y w o r k e r s who 

have e x a m i n e d the F e r n i e - K o o t e n a y contact . J . D . M a c K e n z i e 

(1916, p . 26) i n d e s c r i b i n g the upper p a r t of the F e r n i e i n the 

F l a t h e a d v a l l e y stated " t h e r e i s e v e r y r e a s o n to b e l i e v e f r o m 

a n a l o g i e s with other d i s t r i c t s that it i s not only c o n f o r m a b l e 

but g r a d a t i o n a l into the o v e r l y i n g K o o t e n a y . " T h e contact has 

been r e p o r t e d as g r a d a t i o n a l i n the C r o w s n e s t P a s s by M c L e a r n 

(1915, p. I l l ) , by M a c K a y (1931, p . 20), and by W a r r e n (1933, 

p. 158) and at M o o s e M o u n t a i n , C a i r n e s (1914) o b s e r v e d that the 

F e r n i e and K o o t e n a y sha les " g r a d u a l l y change into one a n o t h e r . " 

R e c e n t l y , h o w e v e r , B e a c h (1943) found " a n e r o s i o n a l contact 

between the F e r n i e and the o v e r l y i n g K o o t e n a y " i n the M o o s e 

M o u n t a i n a r e a . In the H i g h w o o d - E l b o w a r e a A l l a n and C a r r 

(1947) m e n t i o n that the u p p e r s u r f a c e of the F e r n i e sandstone 

" i s gently i r r e g u l a r " and that " t h e i r r e g u l a r i t y of the contact 

m a y i n d i c a t e p o s t - F e r n i e e r o s i o n . " 
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In e x a m i n i n g the F e r n i e - K o o t e n a y contact at a n u m b e r 

of e x p o s u r e s w i t h i n the C r o w s n e s t C o a l B a s i n the w r i t e r found 

that at s o m e l o c a l i t i e s the contact was c l e a r l y def ined , w h e r e a s 

at o t h e r s a c o m p l e t e g r a d a t i o n was ev ident . In the M i c h e l a r e a 

no e v i d e n c e of an u n c o n f o r m i t y at the F e r n i e - K o o t e n a y contact 

was found. T h e contact was g e n e r a l l y g r a d a t i o n a l , but at one 

point s l ight undulat ions in the upper s u r f a c e of the F e r n i e s a n d ­

stone w e r e o b s e r v e d ( s e e P l a t e t). In the M o r r i s s e y a r e a the 

contact was g r a d a t i o n a l . 

In the F e r n i e C o a l A r e a the top of the u p p e r F e r n i e 

sandstone was found to be l o c a l l y i r r e g u l a r o r gently u n d u l a t i n g . 

In p l a c e s 1 o r 2 i n c h e s of d i r e c t shale s e p a r a t e the u p p e r F e r n i e f r o m 

the b a s a l K o o t e n a y sandstone . A s e c t i o n of the u p p e r p a r t of 

the F e r n i e f o r m a t i o n , m e a s u r e d a l o n g the r o a d on the n o r t h 

side of C o a l C r e e k , i s as fo l lows: 

T h e o v e r l y i n g bed i s 40 feet of sandstone , m e d i u m to c o a r s e ­

g r a i n e d , g r e y , non c a l c a r e o u s , with a few s m a l l l e n s e s of b r i g h t 

c o a l - - t h e " b a s a l K o o t e n a y s a n d s t o n e . " 

C o n f o r m a b l e contact 

90 F e e t Sandstone , f i n e - g r a i n e d , d a r k g r e y to b r o w n , 

c a l c a r e o u s , m a s s i v e , r u s t y - w e a t h e r i n g , c r o s s -

bedded i n p a r t , with o c c a s i o n a l plant f r a g m e n t s - -

the " u p p e r F e r n i e s a n d s t o n e . " 

35 F e e t Sandstone , f i n e - g r a i n e d , c a l c a r e o u s - - a l t e r n a t i n g 

l ight a n d d a r k - c o l o u r e d thin l a m i n a e , a few plant 

f r a g m e n t s - - " R i b b o n s a n d s t o n e " m e m b e r of 

F e r n i e f o r m a t i o n . 

T h e u n d e r l y i n g beds a r e g r e y , sandy, c a l c a r e o u s , l o c a l l y f o s -

s i l i f e r o u s s h a l e . 

T h i n s e c t i o n s w e r e made f r o m c h i p s a m p l e s taken a few 

i n c h e s above and below the c o n t a c t . A m i c r o s c o p i c study of the 

thin s e c t i o n s r e v e a l e d c e r t a i n d i f f e r e n c e s between the K o o t e n a y 

and F e r n i e s a n d s t o n e s , w h i c h a r e tabulated as fo l lows : 
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U p p e r F e r n i e 

Sandstone 

B a s a l K o o t e n a y 

Sandstone 

C o n s t i t u e n t s q u a r t z , c h e r t , c a l c i t e q u a r t z , c h e r t , q u a r t ­

z i te 

C e m e n t c a l c i t e s i l i c a 

C h e r t l i g h t - c o l o u r e d 

G r a i n s i z e 0. 1 to 0. 3 m m , 

g r e y to b l a c k , o o l i t i c 

in p a r t 

0.1 to 0.5 m m . 

G r a i n o u t ­

l i n e s s h a r p c o r r o d e d 

R o u n d i n g g r a i n s r o u n d e d g r a i n s s u b a n g u l a r 

T h e d e v e l o p m e n t of c r o s s - b e d d i n g and the p r e s e n c e of 

plant r e m a i n s in the sandstones at the top of the F e r n i e i n d i c a t e 

shal low w a t e r , n e a r - s h o r e d e p o s i t i o n at the c l o s e of F e r n i e 

t i m e . T h e nature of the F e r n i e - K o o t e n a y contact , being s o m e ­

t i m e s c l e a r l y de f ined , but g e n e r a l l y g r a d a t i o n a l , a f f o r d s no 

e v i d e n c e of s i g n i f i c a n t e r o s i o n of the F e r n i e s e d i m e n t s of the 

C r o w s n e s t C o a l B a s i n p r i o r to the d e p o s i t i o n of the b a s a l 

K o o t e n a y sandstone . 

T h i c k n e s s : B e c a u s e of the often c o n t o r t e d n a t u r e of the 

F e r n i e s h a l e s d i f f i c u l t y has been e x p e r i e n c e d i n m a n y a r e a s in 

d e t e r m i n i n g the true t h i c k n e s s of the f o r m a t i o n . In the B l a i r m o r e 

a r e a , L e a c h (1911) g i v e s a t h i c k n e s s of 750 feet for the F e r n i e 

sha le , w h e r e a s M a c K a y (1931, p . 19) has e s t i m a t e d the t h i c k n e s s 

to be 900 feet. In the C r o w s n e s t - C o r b i n a r e a T e l f e r and W a r r e n 

b e l i e v e the t h i c k n e s s to be f r o m 800 to 900 feet, but M a c K a y , on 

the b a s i s of g r a p h i c d e t e r m i n a t i o n s i n the C o r b i n a r e a , has e s t i ­

m a t e d a t h i c k n e s s of 2, 800 feet . In the F l a t h e a d a r e a M a c K e n z i e 

(1916, p. 26) b e l i e v e d the F e r n i e f o r m a t i o n to be 1, 000 feet 

t h i c k but Bethune (1936, p. 164) has d e s c r i b e d a s e c t i o n of 882 

feet of F e r n i e shale that was p e n e t r a t e d in a b o r e - h o l e d r i l l e d 

n e a r F l a t h e a d t o w n s i t e . In F e r n i e C o a l a r e a the t h i c k n e s s of 
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the F e r n i e f o r m a t i o n , as obtained g r a p h i c a l l y f r o m c r o s s -

s e c t i o n s of the a r e a , i s a p p r o x i m a t e l y 3, 000 feet . 

It s e e m s , f r o m the e v i d e n c e c o n t a i n e d in w e l l -

e x p o s e d s e c t i o n s , that i n the a r e a f r o m B l a i r m o r e to the 

east s ide of the C r o w s n e s t C o a l B a s i n the F e r n i e f o r m a t i o n 

m a i n t a i n s a r a t h e r u n i f o r m t h i c k n e s s of about 90Q feet . 

W i t h i n that a r e a the " b e l e m n i t e s a n d s t o n e " o r R o c k C r e e k 

m e m b e r m a i n t a i n s a n a v e r a g e i n t e r v a l of 75 feet above 

the G r y p h a e a - b e a r i n g phosphate bed at the base of the f p r -

m a t i o n . O n the west s ide of the c o a l b a s i n , n e a r M o r r i s -

sey , the " b e l e m n i t e s a n d s t o n e " o c c u r s at an i n t e r v a l of 233 

feet above the b a s a l phosphate b e d . T h i s i n c r e a s e f r o m 75 

to 233 feet for the l o w e r p a r t of the F e r n i e shale p r o v i d e s 

a s p e c i f i c e x a m p l e of the r a p i d w e s t w a r d t h i c k e n i n g of 

F e r n i e s e d i m e n t s that m u s t have o c c u r r e d to p r o d u c e a 

t h i c k n e s s of 3, 000 feet of beds in the F e r n i e a r e a . 

A g e a n d C o r r e l a t i o n : T h e o l d e s t fauna yet r e p o r t e d 

f r o m the F e r n i e f o r m a t i o n was r e c o v e r e d by T e l f e r f r o m the 

b a s a l phosphate bed i n the F e r n i e and C r o w s n e s t a r e a s . T h e 

fauna h a s been d e s c r i b e d by W a r r e n (1931) who c o n s i d e r s it 

to be L o w e r J u r a s s i c ( S i n e m u r i a n ) i n a g e . In the B l a i r m o r e 

a r e a M c L e a r n (1929) has r e c o g n i z e d t h r e e d i s t i n c t i v e faunas ; the 

C h l a m y s m c c o n n e l l i fauna n e a r the base of the f o r m a t i o n , 

the C o r b u l a m u n d a fauna w h i c h r a n g e s " f r o m 555 to 800 feet 

above the b a s e , a n d the G r e e n bed fauna n e a r the top of the 

f o r m a t i o n . A. C a l l o v i a n age has been e s t a b l i s h e d for the 

C o r b u l a m u n d a fauna but it has not been p o s s i b l e to date the 

l o w e r or u p p e r z o n e s . In w e s t e r n A l b e r t a a w i d e s p r e a d 

and p r o l i f i c fauna of B a j o c i a n age o c c u r s i n the R o c k C r e e k 

m e m b e r of the F e r n i e f o r m a t i o n . A l o n g the west s ide of the 

C o a l B a s i n , h o w e v e r , the R o c k C r e e k m e m b e r c a r r i e s s p e ­

c i e s of B e l e m n i t e s o n l y . 

C o l l e c t i o n s m a d e by the w r i t e r in o r ad jacent to 

the F e r n i e C o a l A r e a have added l i t t le to o u r knowledge of the 

age of the s t r a t a r e p r e s e n t e d . A n u m b e r of the s p e c i e s r e ­

c o v e r e d a p p e a r to be new and hence cannot be u s e d yet for 

c o r r e l a t i o n , and in a d d i t i o n it was s e l d o m p o s s i b l e to a s c e r ­

tain the p o s i t i o n i n the s e c t i o n , of the bed f r o m w h i c h c o l ­

l e c t i o n s w e r e o b t a i n e d . T h e f o l l o w i n g f o r m s w h i c h i n d i c a t e 
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only that the s t r a t a a r e J u r a s s i c , have been i d e n t i f i e d at 

Ottawa by F . H . M c L e a r n . 

F r o m the l o w e r p a r t of the F e r n i e f o r m a t i o n , on the 

west s ide of the E l k R i v e r , opposi te the town of F e r n i e : 

S p i r i f e r i n a n . s p . ? 

' O r b i c u l o i d e a ' n . sp . ? 

P e c t e n ( C h l a m y s ) cf . m c c o n n e l l i 

P e c t e n sp . 

T e r e b r a t u l a sp . 

F r o m the l o w e r p a r t of the F e r n i e f o r m a t i o n , east 

s ide of E l k R i v e r , a long the F e r n i e - M o r r i s s e y r o a d : 

' B e l e m n i t e s ' n . sp^ ? 

' T e r e b r a t u l a ' s p . 

O s t r e a s p . 

P l e u r o t o m a r i a ? sp . 

O n e h u n d r e d and fifty feet below the top of the F e r n i e 

f o r m a t i o n , u n d e r l y i n g the " R i b b o n S a n d s t o n e " m e m b e r , on 

the C o a l C r e e k r o a d : 

L i m a ? n . sp . 

O x y t o m a n . sp . 

T h e youngest fauna yet r e p o r t e d f r o m the F e r n i e 

f o r m a t i o n was an a m m o n i t e obtained on the n o r t h s ide of C o a l 

C r e e k v a l l e y by J a m e s M c E v o y i n 1900. T h e s p e c i m e n was 

i d e n t i f i e d by W h i t e a v e s (1903) a s C a r d i o c e r a s c a n a d e n s e , and 

i s m i d d l e U p p e r J u r a s s i c ( A r g o v i a n ) in a g e . 

Inasmuch, as no e v i d e n c e of an u n c o n f o r m i t y has been 

o b s e r v e d i n the s e c t i o n e x a m i n e d it i s p r o b a b l e that the F e r n i e 

f o r m a t i o n i n the type a r e a r e p r e s e n t s the g r e a t e r p a r t of 

J u r a s s i c t i m e , i n c l u d i n g m o s t of the L o w e r , a l l of the M i d d l e , 

and p a r t of U p p e r J u r a s s i c t i m e . 
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In n o r t h e r n M o n t a n a , C o b b a n (1945) has s u b d i v i d e d 

the m a r i n e J u r a s s i c E l l i s g r o u p into three l i t h o l o g i c units w h i c h , 

in o r d e r of d e c r e a s i n g age, have been c a l l e d the Sawtooth, 

R i e r d o n , and Swift f o r m a t i o n s . S e v e r a l of the F e r n i e faunal 

zones a r e r e p r e s e n t e d i n the M o n t a n a J u r a s s i c s e c t i o n s . I m l a y 

(1945) has noted the p r e s e n c e of the C o r b u l a munda fauna, , w h i c h 

c h a r a c t e r i z e s the G r a s s y M o u n t a i n s e c t i o n of the F e r n i e n e a r 

B l a i r m o r e ^ i n the Sawtooth f o r m a t i o n of M o n t a n a . In the 

H i g h w o o d - E l b o w a r e a A l l a n and C a r r (1947, p . 23) have r e c o g ­

n i z e d a zone o v e r l y i n g the R o c k C r e e k m e m b e r that c a r r i e s 

A r c t i c o c e r a s , P r o p l a n u l i t e s , and C a d o c e r a s , and have made 

a c o r r e l a t i o n of this zone of the F e r n i e with the R i e r d o n f o r ­

m a t i o n of M o n t a n a , i n w h i c h A r c t i c o c e r a s and C a d o c e r a s a l s o 

o c c u r . In the u p p e r p a r t of the F e r n i e on C o a l C r e e k and i n 

the u p p e r Swift of M o n t a n a the genus C a r d i o c e r a s has been 

r e p o r t e d , so that a c o r r e l a t i o n of p a r t of the upper F e r n i e of 

the type a r e a with the Swift f o r m a t i o n of M o n t a n a m a y be m a d e . 

A c o r r e l a t i o n c h a r t of the M o n t a n a and s o u t h e a s t e r n B r i t i s h 

C o l u m b i a J u r a s s i c s t r a t a i s g i v e n i n F i g . 4. T h e age r e l a t i o n s 

of the M o n t a n a s e c t i o n a r e b a s e d on i n f o r m a t i o n g iven in p a p e r s 

by C o b b a n (1945) and I m l a y (1947). 

U P P E R J U R A S S I C O R L O W E R C R E T A C E O U S S E R I E S 

K o o t e n a y F o r m a t i o n 

G e n e r a l Statement : T h e c o a l - b e a r i n g and a s s o c i a t e d 

s e d i m e n t s of the s o u t h e r n C a n a d i a n R o c k i e s w e r e f i r s t s tudied 

and d e s c r i b e d by G . M . D a w s o n and J . W . D a w s o n (1885) in an 

a r e a extending f r o m F e r n i e , B r i t i s h C o l u m b i a to A n t h r a c i t e , 

A l b e r t a . A n a p p a r e n t l y c o n f o r m a b l e s u c c e s s i o n of s t r a t a that 

i n c l u d e d beds now r e f e r r e d to the F e r n i e , c o a l m e a s u r e s c a r r y ­

ing a s p e c i f i c o r " K o o t e n a y " f l o r a , and p o s s i b l y some of the 

beds now r e f e r r e d to as the L o w e r B l a i r m o r e , was d e s i g n a t e d 

the " K o o t a n i e s e r i e s " by J . W . D a w s o n . F u r t h e r study of the 

D a w s o n s 1 " K o o t a n i e s e r i e s " by M c E v o y and L e a c h d u r i n g the 

y e a r s 1900 and 1901 r e s u l t e d in a -subdivis ion of the M e s o z o i c 

r o c k s on a l i t h o l o g i c b a s i s . M c E v o y (1902) r e f e r r e d to the 

l o w e r d a r k shales as the " F e r n i e s h a l e s ; " the c o a l m e a s u r e s , 

w h i c h " i n c l u d e d a l l known w o r k a b l e s e a m s " as the " C r o w ' s 

N e s t c o a l b e d s ; " and the o v e r l y i n g " c h e r t y c o n g l o m e r a t e s and 

g r i t t y s a n d s t o n e s " as the " E l k c o n g l o m e r a t e s . " S e v e r a l y e a r s 

l a t e r W . W . L e a c h (1911) a p p l i e d the t e r m " K o o t e n a y F o r m a t i o n " 
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in the B l a i r m o r e a r e a to a t h i c k n e s s of 565 feet of d a r k sandstones , 

g r e y and b l a c k s h a l e s , and c o a l s e a m s . L e a c h i n c l u d e d with the 

Kootenay an u p p e r m o s t 19-foot bed of c o n g l o m e r a t e but subsequent 

w o r k by Rose (1916),, d e m o n s t r a t e d that this c o n g l o m e r a t e , the 

base of w h i c h i s m a r k e d by u n c o n f o r m i t y , should be i n c l u d e d 

with the o v e r l y i n g B l a i r m o r e F o r m a t i o n . M o r e r e c e n t w o r k e r s 

who have a p p l i e d the t e r m " K o o t e n a y " to c o a l - b e a r i n g s e d i m e n t s 

in o t h e r p a r t s of the R o c k y M o u n t a i n s have in g e n e r a l u s e d it i n 

the r e s t r i c t e d sense a s def ined by L e a c h and R o s e . A l t h o u g h no 

type s e c t i o n has been d e s i g n a t e d for the K o o t e n a y f o r m a t i o n yet 

the c a r e f u l study that the s e c t i o n at B l a i r m o r e - h a s r e c e i v e d , 

p a r t i c u l a r l y the study of the K o o t e n a y f l o r a at this l o c a l i t y by 

B e r r y (19 29), m a k e the B l a i r m o r e s e c t i o n a convenient s t a n d a r d 

of r e f e r e n c e . In the F e r n i e C o a l A r e a the t e r m K o o t e n a y f o r ­

m a t i o n i s a p p l i e d to a t h i c k n e s s of 2, 060 feet of sandstone , shale , 

and c o a l s e a m s that i s c o n s i d e r e d the l i t h o l o g i c a l equiva lent of 

the K o o t e n a y f o r m a t i o n at B l a i r m o r e . 

D i s t r i b u t i o n : T h e K o o t e n a y f o r m a t i o n has been r e c o g ­

n i z e d in the e a s t e r n R o c k y M o u n t a i n s and foothi l l s i n a l i n e a r 

belt a p p r o x i m a t e l y 350 m i l e s long that extends f r o m n e a r the 

F o r t y - n i n t h p a r a l l e l n o r t h w a r d to the v i c i n i t y of the h e a d w a t e r s 

of the A t h a b a s k a R i v e r . In the a r e a i m m e d i a t e l y south of the 

F o r t y - n i n t h p a r a l l e l the K o o t e n a y f o r m a t i o n has not been r e c o g ­

n i z e d , and to the n o r t h of the A t h a b a s k a R i v e r l i t h o l o g i c a l 

changes i n beds c o n s i d e r e d equiva lent to the K o o t e n a y have o c ­

c a s i o n e d the i n t r o d u c t i o n of new f o r m a t i o n a l n a m e s . 

W i t h i n the a r e a shown in F i g . 1 a p p r o x i m a t e l y 230 

s q u a r e m i l e s i s u n d e r l a i n by the K o o t e n a y f o r m a t i o n i n the 

c a n o e - s h a p e d fold known as the F e r n i e o r C r o w s n e s t C o a l 

b a s i n . T o the east of this b a s i n a r e s e v e r a l s m a l l s y n c l i n a l 

o r m u c h faulted a r e a s of K o o t e n a y s t r a t a . In F e r n i e C o a l A r e a 

the v a l l e y of C o a l C r e e k has cut deeply into the w e s t e r n r i m 

of the c o a l b a s i n so that the e a s t w a r d - d i p p i n g K o o t e n a y s t r a t a 

p r e s e n t a V - s h a p e d o u t c r o p p a t t e r n . T o the n o r t h and south of 

C o a l C r e e k the c o a l m e a s u r e s o u t c r o p a l o n g the s i d e s of E l k 

R i v e r v a l l e y at e l e v a t i o n s g e n e r a l l y above 5, 000 feet . H o w e v e r , 

a l o n g C o a l C r e e k i t s e l f a l l of the s e a m s a r e i n t e r s e c t e d at 

c r e e k l e v e l so that it has been p o s s i b l e to in i t ia te m i n i n g 

o p e r a t i o n s at o r n e a r r a i l r o a d g r a d e . 

L i t h o l o g y : W i t h i n the F e r n i e C o a l A r e a the K o o t e n a y 

f o r m a t i o n c o n s i s t s of i n t e r b e d d e d g r e y to b l a c k s h a l e s , f i n e - to 
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c o a r s e - g r a i n e d , often r u s t y - w e a t h e r i n g s a n d s t o n e s , s e v e r a l 

beds of c o n g l o m e r a t e , and twelve c o a l s e a m s of c o m m e r c i a l 

t h i c k n e s s . T h e d a r k s h a l e s a r e often c a r b o n a c e o u s and g e n e ­

r a l l y c a r r y plant r e m a i n s that a r e o c c a s i o n a l l y suf f ic ient ly 

w e l l - p r e s e r v e d for i d e n t i f i c a t i o n . T h e sandstones a r e g e n e ­

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

of q u a r t z , c h e r t , q u a r t z i t e , and a r g i l l i t e , a r e quite often c r o s s -

bedded , and o c c a s i o n a l l y show the d e v e l o p m e n t of r i p p l e m a r k s . 

M a n y of the f i n e - g r a i n e d sandstones a r e c a l c a r e o u s but c a l c i t e 

has not b e e n detected i n the s h a l e s , m e d i u m - to c o a r s e - g r a i n e d 

sandstones o r c o n g l o m e r a t e s . D a r k g r e y to b l a c k sandstones , 

c o m p o s e d of f r a g m e n t s of a r g i l l i t e o r a r g i l l a c e o u s q u a r t z i t e 

a r e quite c o m m o n in the s u c c e s s i o n . S ix beds of pebble c o n ­

g l o m e r a t e w e r e o b s e r v e d in the s e c t i o n but only three of these , 

w h i c h o c c u r at i n t e r v a l s of 600, 1, 200, and 1, 850 feet above the 

base of the f o r m a t i o n , have m o r e than l i m i t e d l a t e r a l extent . 

T h e m o s t p e r s i s t e n t and u s e f u l m a r k e r bed in the f o r ­

m a t i o n i s the 4 5 - to 60- foot b a s a l K o o t e n a y sandstone that m a r k s 

the l o w e r l i m i t of the c o a l m e a s u r e s . T h i s d a r k g r e y sandstone , 

w h i c h g e n e r a l l y f o r m s a p r o m i n e n t o u t c r o p , (see F r o n t i s p i e c e ) 

c o n s i s t s of m e d i u m to c o a r s e , g e n e r a l l y s u b a n g u l a r g r a i n s of 

q u a r t z , b l u e - g r e y to b l a c k c h e r t , q u a r t z i t e , and a r g i l l i t e in a 

s i l i c e o u s c e m e n t . L i m o n i t e i s g e n e r a l l y p r e s e n t and c a r b o n a ­

ceous l a m i n a e o r l e n s e s of h a r d , b r i g h t c o a l a r e c o m m o n . 

T h e c o n g l o m e r a t e s , w h i c h o c c u r at s e v e r a l h o r i z o n s 

wi th in the f o r m a t i o n , c o n s i s t of p e b b l e s of both c l e a r and m i l k y 

q u a r t z , g r e y to b l a c k c h e r t , s i l i c e o u s a r g i l l i t e , and v a r i ­

c o l o u r e d , o c c a s i o n a l l y banded q u a r t z i t e , in a s i l i c e o u s sandy 

m a t r i x . T h e c o n g l o m e r a t e s a r e c h a r a c t e r i s t i c a l l y c l i f f -

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

O n the south side of C o a l C r e e k a s e c t i o n of the upper 

600 feet of the K o o t e n a y was s a m p l e d i n 10-foot i n t e r v a l s . E x a m i ­

nat ion of the s a m p l e s u s i n g a b i n o c u l a r m i c r o s c o p e and t h i n - s e c t i o n 

e x a m i n a t i o n of s e v e r a l of the sandy beds showed that the sandstones 

conta in the s a m e const i tuents that a r e found i n the c o n g l o m e r a t e s , 

and in a d d i t i o n the f i n e - g r a i n e d sandstones c o n t a i n c a l c i t e . T h e 

sand g r a i n s a r e , for the m o s t p a r t , subangular in out l ine , r o u n d i n g 

i s s l ight and the s p h e r i c i t y i s l o w . T h e c a l c i t e o c c u r s a s f ine ly 

d i s s e m i n a t e d p a r t i c l e s in the m a t r i x , o r as s h a r p l y o u t l i n e d o r 

somewhat r o u n d e d r h o m b s . B o t h magneti te and l i m o n i t e a r e a 
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c o m m o n const i tuent of the sandstones and a l i t t le pale g r e e n 

h o r n b l e n d e o c c u r s in s o m e s e c t i o n s . H e a v y m i n e r a l s e p a r a ­

t ions y i e l d e d a s m a l l c o n c e n t r a t e of p a r t i c l e s that w e r e too 

s m a l l for p o s i t i v e i d e n t i f i c a t i o n . F e l d s p a r g r a i n s w e r e not 

o b s e r v e d in any of the sandstones e x a m i n e d . 

T h r o u g h o u t the K o o t e n a y f o r m a t i o n the beds a r e 

c h a r a c t e r i s t i c a l l y l e n t i c u l a r . T h e i n t e r v a l between the N o s . 

9 and 10 s e a m s , for e x a m p l e , on the n o r t h side of C o a l C r e e k 

a m o u n t s to 25 feet, yet 1 1/2 m i l e s to the south this i n t e r v a l 

has i n c r e a s e d to 175 feet . S o m e of the c o a l s e a m s , s u c h a s 

the N o . 10 s e a m , a r e u n i f o r m i n n a t u r e and t h i c k n e s s o v e r 

e x t e n s i v e a r e a s , w h e r e a s o t h e r s s u c h as the N o . 5 s e a m a r e 

e x t r e m e l y v a r i a b l e i n t h i c k n e s s and i n a s h content . 

A s e c t i o n of the K o o t e n a y f o r m a t i o n that i s t y p i c a l 

of the F e r n i e C o a l A r e a was obtained on the n o r t h side of 

C o a l C r e e k . T h e l ine of the s e c t i o n K - K ' i s shown on F i g . 1. 

It s t a r t e d at a p r o m i n e n t o u t c r o p of c o n g l o m e r a t e that m a r k s 

the b a s e of the o v e r l y i n g E l k f o r m a t i o n on the c r e s t of the 

m o u n t a i n , n e a r t r i a n g u l a t i o n s tat ion , M i n e " N " (A) , and e x ­

tended n o r t h w e s t w a r d d i r e c t l y a c r o s s the s t r i k e of the beds 

to the top of the E l k R i v e r e s c a r p m e n t at an e l e v a t i o n of 

6, 800 feet . F r o m this point the s e c t i o n was c a r r i e d s o u t h -

w e s t w a r d o b l i q u e l y a c r o s s the s t r i k e of the beds down the 

c r e s t of a r i d g e to the o u t c r o p of the b a s a l K o o t e n a y s a n d ­

stone at an e l e v a t i o n of 5, 000 feet . 

A l o n g this route v a r i o u s t r e n c h e s a c r o s s the c a r ­

b o n a c e o u s o r c o a l y zones that w e r e e x c a v a t e d by J a m e s 

M c E v o y in 1902 w e r e o b s e r v e d . F o r these i n t e r v a l s , w h i c h 

a r e now c o n c e a l e d , M r . M c E v o y ' s d e s c r i p t i o n s have been 

u s e d and a r e i n d i c a t e d in the f o l l o w i n g s e c t i o n by p l a c i n g 

t h e m i n b r a c k e t s w i t h quotat ion m a r k s . T h e grade t e r m s 

u s e d a r e those of W e n t w o r t h ' s s c a l e as g i v e n by T w e n h o f e l 

(1939). T h e s e c t i o n , w h i c h is l i s t e d in d e s c e n d i n g o r d e r , i s 

as fo l lows : 

- 35 -



S E C T I O N O F T H E K O O T E N A Y F O R M A T I O N , 

N O R T H S I D E O F C O A L C R E E K 

O v e r l y i n g beds a r e pebble c o n g l o m e r a t e of the E l k f o r m a t i o n . 

F e e t above T h i c k n e s s 

base of in 

K o o t e n a y F e e t 

2, 063 64 S h a l e , b r o w n to b l a c k . 

1, 999 8 C o a l , N o . " B " s e a m , shaly in p a r t . 

1,991 46 Interbedded d a r k shale and v e r y f i n e ­

g r a i n e d sandstone . 

1, 945 26 Sandstone , f i n e - g r a i n e d , t h i n - b e d d e d . 

1,919 92 Sandstone , c o a r s e - g r a i n e d . 

1, 827 8 C o a l , N o . 10 s e a m , s o m e shaly b a n d s . 

1, 819 23 Shale , b l a c k , c a r b o n a c e o u s in p a r t . 

1, 796 10 1/2 C o a l , N o . 9 s e a m , sha ly i n p a r t . 

1,785 1/2 8 1/2 Shale , c a r b o n a c e o u s . 

1, 777 42 ( " S h a l e , b r o w n and b l a c k , c a r b o n a c e o u s 

at t o p " ) . 

1, 735 18 ( "Sandstone , h a r d , g r e y " ) . 

1, 717 45 Sandstone , f i n e - g r a i n e d , r u s t y - w e a t h e r i n g 

1, 672 18 ( " S h a l e , b r o w n a n d b l a c k " ) . 

1,654 4 1/2 ( " C o a l " ) , N o . 8 s e a m . 

1, 649 1/2 24 1/2 ( " S h a l e , b r o w n and b l a c k " ) . 

1, 625 1 ( " C o a l " ) , N o . 7 s e a m . 

1, 624 41 1/2 ( " S h a l e , b r o w n to b l a c k " ) . 

1, 582 1/2 2 1/2 ( " C o a l " ) , N o . 6 s e a m . 

1, 580 14 Shale , c a r b o n a c e o u s . 

1,566 121 Shale , b r o w n to b l a c k , c a r b o n a c e o u s in 

p a r t . 

1, 445 35 ( " S h a l e , b r o w n and b l a c k " ) . 

1,410 11 ( " C o a l , d i r t y " ) N o . 5 s e a m (upper p a r t ) . 

1, 399 5 ( " S h a l e " ) . 

1, 394 18 ( " C o a l , d i r t y " ) N o . 5 s e a m ' ( lower p a r t ) . 

1, 376 30 ( " S h a l e , b r o w n and b l a c k " ) . 

1, 346 60 Sandstone , f i n e - g r a i n e d , d a r k , t h i n -

bedded ( f o r m s the c r e s t of the r i d g e at 

top of C o a l C r e e k M o u n t a i n ) . 

1, 286 28 Sandstone , m e d i u m to c o a r s e - g r a i n e d , 

wi th o c c a s i o n a l l e n s e s of g r a n u l e c o n ­

g l o m e r a t e . 

- 36 -



F e e t above 

base of 

K o o t e n a y 

T h i c k n e s s 

in 

F e e t 

1, 258 18 Shale , b l a c k , c a r b o n a c e o u s , c o a l y 

i n p a r t . N u m e r o u s plant f r a g m e n t s . 

1, 240 25 Sandstone , f i n e - g r a i n e d , sha ly at top. 

1, 215 40 Sandstone , c o a r s e - g r a i n e d , wi th l e n s e s 

of g r a n u l e c o n g l o m e r a t e . 

1, 175 3 Sandstone , f i n e - to m e d i u m - g r a i n e d . 

1,172 3 S h a l e , b l a c k , sandy i n p a r t . 

1,169 12 Sandstone , f i n e - g r a i n e d , d a r k , t h i n -

b e d d e d . 

1,157 17 Sandstone, v e r y c o a r s e - g r a i n e d , with 

l e n s e s of g r a n u l e c o n g l o m e r a t e ( p e r ­

s is tent c l i f f - f o r m i n g bed) . 

1,140 20 Sandstone, c o a r s e - g r a i n e d g r e y . 

1,120 61 Sandstone , f i n e - g r a i n e d , d a r k , t h i n -

b e d d e d . 

1,059 7 ( " S h a l e " ) . 

1,052 7 1/2 ( " C o a l , upper 4 1/2 feet g o o d " ) . 

1, 044 1/2 60 ( " S h a l e , b r o w n and b l a c k " ) . 

984 1/2 12 1/2 ( " C o a l " ) N o . 4 s e a m . 

972 18 ( " S a n d s t o n e , shaly at t o p " ) . 

954 5 Sandstone , f i n e - g r a i n e d , t h i n - b e d d e d . 

949 8 Sandstone , f i n e - g r a i n e d , sha ly i n p a r t . 

941 31 1/2 S h a l e , b l a c k , c a r b o n a c e o u s i n p a r t , 

o c c a s i o n a l thin s t r e a k s of c o a l . 

909 1/2 4 1/2 ( " C o a l " ) , N o . 3 s e a m ( t h i c k n e s s v a r i a b l e , 

up to 20 feet in p l a c e s ) . 

905 8 Shale , b l a c k , sandy i n p a r t . 

897 17 Sandstone , v e r y f i n e - g r a i n e d , d a r k . 

880 19 Interbedded d a r k , sandy shale and f i n e ­

g r a i n e d , t h i n - b e d d e d sandstone , with 

r u s t y - w e a t h e r i n g i r o n s t o n e c o n c r e t i o n s . 

861 20 Sandstone , c o a r s e - g r a i n e d . 

841 27 ( " S a n d s t o n e , h a r d , g r e y " ) . 

814 15 ( " S h a l e , b r o w n and b l a c k " ) . 

799 65 ( " S a n d s t o n e , g r e y h a r d " ) . 

734 48 1/2 ( " S h a l e " ) . 

685 1/2 4 1/2 C o a l (upper p a r t of N o . 2 seam) h a r d , 

b r i g h t , c l e a n . 
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F e e t above 

base of 

K o o t e n a y 

T h i c k n e s s 

in 

F e e t 

681 6 Shale , c a r b o n a c e o u s . 

675 25 C o a l , N o . 2 s e a m , a few s h a l y bands 

n e a r b a s e . 

650 3 Shale , b l a c k , c a r b o n a c e o u s in p a r t . 

647 17 Interbedded f i n e - g r a i n e d sandstone 

and d a r k , sandy shale , a few r u s t y -

w e a t h e r i n g i r o n s t o n e c o n c r e t i o n s . 

630 20 Sandstone , f i n e - g r a i n e d , t h i n - b e d d e d . 

610 21 Sandstone, c o a r s e - g r a i n e d , with 

l e n s e s of g r a n u l e c o n g l o m e r a t e . 

589 2 P e b b l e c o n g l o m e r a t e . 

5 87 2 Shale , b l a c k , s a n d y . 

585 25 Sandstone , c o a r s e - g r a i n e d , g r a d i n g 

into g r a n u l e , c o n g l o m e r a t e i n p a r t . 

560 15 Sandstone, v e r y f i n e - g r a i n e d , d a r k , 

s h a l y . 

545 20 Sandstone , f i n e - g r a i n e d , d a r k , sha ly 

in p a r t . 

525 27 Sandstone , m e d i u m - g r a i n e d . 

498 8 ( " S h a l e , b r o w n and b l a c k " ) . 

490 3 1/2 ( " C o a l " ) . 

486 1/2 86 1/2 ( " S h a l e , b r o w n and b l a c k " ) . 

400 20 C o a l , N o . 1 s e a m , top 10 feet f a i r l y 

c l e a n , r e m a i n d e r somewhat s h a l y . 

380 34 ( " S h a l e , b r o w n and b l a c k " ) . 

346 24 ( " S a n d s t p n e , h a r d and g r e y " ) . 

322 5 Sandstone , c o a r s e - g r a i n e d , d a r k -

c o l o u r e d . 

317 20 P e b b l e c o n g l o m e r a t e ( c o a r s e s a n d ­

stone m a t r i x ) with s o m e c o a r s e - g r a i n e d 

sandstone l e n s e s . T h e c o n g l o m e r a t e 

r e s t s on an i r r e g u l a r l y e r o d e d s u r f a c e 

of the d a r k shale that r e p r e s e n t s an 

e r o s i o n a l u n c o n f o r m i t y . 

297 67 ( " S h a l e , b r o w n and b l a c k " ) . 

230 10 C o a l , sha ly in p a r t . No.O s e a m (o ld 

N o . 11 m i n e ) . 
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F e e t above T h i c k n e s s 

base of i n 

K o o t e n a y F e e t 

220 25 Shale , b l a c k , sandy i n p a r t . 

195 5 C o a l and c a r b o n a c e o u s s h a l e , 

t h i n l y - b a n d e d . 

190 15 S h a l e , c a r b o n a c e o u s . 

175 25 Shale , b l a c k . 

150 50 Sandstone , m e d i u m - g r a i n e d , h a r d 

with c a r b o n a c e o u s l a m i n a e ( c l i f f -

f o r m i n g ) . 

100 48 S h a l e , b l a c k , c a r b o n a c e o u s at b a s e , 

sandy at top. 

52 12 C O A L , f a i r l y c l e a n . N o . - 1 s e a m 

( M i n u s TDne). 

40 40 Sandstone , m e d i u m - to c o a r s e ­

g r a i n e d , g r e y n o n - c a l c a r e o u s . 

It i s c o m p o s e d of s u b - a n g u l a r 

g r a i n s of g r e y to white q u a r t z i t e , 

g r e y to b l a c k c h e r t , and q u a r t z , 

wi th a l i t t le magnet i te , c e m e n t e d 

by c h a l c e d o n i c q u a r t z . S o m e l i m o ­

nite o c c u r s a long f r a c t u r e d s u r f a c e s . 

F r a g m e n t s of c o a l o r c a r b o n a c e o u s 

m a t e r i a l and i r r e g u l a r c a r b o n i z e d 

wood i m p r e s s i o n s a r e p r e v a l e n t . 

A g e n e r a l l y c o a r s e salt and p e p p e r 

sandstone - - t h e " B a s a l K o o t e n a y . " 

T h e u n d e r l y i n g beds a r e d a r k g r e y , f i n e - g r a i n e d , c a l ­

c a r e o u s F e r n i e sandstone . 

N a t u r e of the B o u n d a r i e s : T h e g r a d a t i o n a l to l o c a l l y w e l l -

def ined contact at the base of the K o o t e n a y f o r m a t i o n wi th in the 

F e r n i e C o a l A r e a has a l r e a d y been m e n t i o n e d in the s e c t i o n d e s ­

c r i b i n g the F e r n i e f o r m a t i o n . T h e u p p e r p a r t of the K o o t e n a y 

f o r m a t i o n g r a d e s into the o v e r l y i n g c o n g l o m e r a t i c E l k 

f o r m a t i o n . T h e u p p e r b o u n d a r y of the K o o t e n a y has been a r b i t ­

r a r i l y p l a c e d at the base of a c o u r s e c o n g l o m e r a t e w h i c h o v e r ­

l i e s n u m b e r " B " c o a l s e a m , so that a l l the known c o m m e r c i a l . 
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. c o a l s e a m s a r e conta ined wi th in the f o r m a t i o n . T h e c o n g l o m e ­

r a t e w h i c h m a r k s the base of the E l k f o r m a t i o n a p p e a r s to be 

g e n e r a l l y c o n f o r m a b l e with the u n d e r l y i n g Kootenay beds , but 

l o c a l l y (as i s shown i n P l a t e this c o n g l o m e r a t e t r u n c a t e s 

the b e d d i n g p l a n e s of the u p p e r m o s t K o o t e n a y s a n d s t o n e s . 

T h i c k n e s s : W i t h i n the a r e a shown i n F i g . 1 s i g n i f i ­

cant v a r i a t i o n s in the t h i c k n e s s of the K o o t e n a y f o r m a t i o n o c c u r . 

T h e m o s t w e s t e r l y e x p o s u r e s , w h i c h a r e l o c a t e d a long the E l k 

R i v e r e s c a r p m e n t , show a r a t h e r u n i f o r m total t h i c k n e s s , that 

v a r i e s f r o m a p p r o x i m a t e l y 2, 050 feet at F e r n i e to 2, 250 feet 

at M o r r i s s e y and H o s m e r . T h e t h i c k e s t K o o t e n a y s e c t i o n 

o c c u r s n e a r the n o r t h e r n end of the c o a l f i e l d n e a r M i c h e l 

w h e r e M a c K a y (1933, p. 6) m e a s u r e d a total of 3, 600 feet of 

c o a l m e a s u r e s . T h e i n c r e a s e i n t h i c k n e s s f r o m 2, 000 feet 

i n the F e r n i e a r e a to 3, 600 feet i n the M i c h e l a r e a i s p a r a l ­

l e l e d by an i n c r e a s e i n the n u m b e r of c o m m e r c i a l c o a l s e a m s 

f r o m twelve to t w e n t y - t w o . S o u t h e a s t w a r d f r o m M i c h e l the 

Kootenay thins r a p i d l y , for n e a r C o r b i n (at M o u n t T a y l o r ) 

M a c K a y (1930) m e a s u r e d a t h i c k n e s s of 1, 850 f-eet-of s t r a t a 

w h i c h c o n t a i n e d only two c o a l s e a m s of c o m m e r c i a l t h i c k ­

n e s s . S t i l l f a r t h e r to the southeast at F l a t h e a d townsite 

Bethune (1936, p. 164) r e p o r t s a t h i c k n e s s of 1, 600 feet of 

K o o t e n a y beds that c o n t a i n a l i t t le c o a l . 

V a r i a t i o n s i n the t h i c k n e s s of the K o o t e n a y f o r ­

m a t i o n a l o n g the west side of the C r o w s n e s t C o a l B a s i n , w h i c h 

a r e p o r t r a y e d g r a p h i c a l l y i n F i g . 6, a r e i n t e r p r e t e d as b e i n g 

d i r e c t l y r e l a t e d to the total t h i c k n e s s of the o v e r l y i n g c o n ­

g l o m e r a t i c E l k f o r m a t i o n . A t F e r n i e , for e x a m p l e , the t h i n ­

nest K o o t e n a y s e c t i o n i s o v e r l a i n by the t h i c k e s t s e c t i o n of 

the E l k f o r m a t i o n , w h e r e a s at M i c h e l the s i tuat ion i s r e ­

v e r s e d . 

E l k F o r m a t i o n 

N a m e : J a m e s M c E v o y i n m a p p i n g the s e d i m e n t s of 

the C r o w s n e s t C o a l B a s i n d u r i n g the y e a r s 1900 and 1901 

a p p l i e d the t e r m " E l k c o n g l o m e r a t e s " to a sequence of c h e r t y 

c o n g l o m e r a t e s , g r i t t y sandstones , and g r e y to b l a c k sha les 

that o v e r l i e the c o a l m e a s u r e s . In a r e p o r t on the M i c h e l 

A r e a , B . R . M a c K a y (1933, p.5) suggested that the t e r m 
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" B l a i r m o r e f o r m a t i o n " be subst i tuted for M c E v o y ' s " E l k c o n ­

g l o m e r a t e s . " W i t h this suggest ion the w r i t e r cannot a g r e e , 

as c a r b o n a c e o u s s e d i m e n t s c a r r y i n g a K o o t e n a y f l o r a have 

been r e c o v e r e d f r o m s e v e r a l h o r i z o n s w i t h i n beds m a p p e d 

by M c E v o y a s the " E l k c o n g l o m e r a t e s . " T h e t e r m " E l k 

f o r m a t i o n " i s t h e r e f o r e p r o p o s e d for a t h i c k n e s s of a p p r o ­

x i m a t e l y 1, 700 feet of d a r k s h a l e s , sandstones , and h a r d 

c l i f f - f o r m i n g c o n g l o m e r a t e s , w h i c h o v e r l i e s the K o o t e n a y 

c o a l m e a s u r e s i n the F e r n i e a r e a . 

D i s t r i b u t i o n and T h i c k n e s s : B e c a u s e of i ts r e s i s -

tence to e r o s i o n the E l k f o r m a t i o n c r o p s out in a s e r i e s of 

p r o m i n e n t r i d g e s , with g e n e r a l l y steep w e s t w a r d s l o p e s , 

that m a r k the height of l a n d a l o n g the w e s t e r n side of the 

C o a l B a s i n . It has been p o s s i b l e to t r a c e the f o r m a t i o n 

in cont inuous e x p o s u r e s f r o m M o r r i s s e y to S p a r w o o d . In 

the few t r a v e r s e s m a d e a l o n g the e a s t e r n m a r g i n of the 

C o a l B a s i n it was not found p o s s i b l e to d e t e r m i n e the t h i c k ­

n e s s o r extent of the f o r m a t i o n b e c a u s e of the p r e v a i l i n g 

f o r e s t c o v e r . A l o n g the west side of the c o a l f i e l d the f o r ­

m a t i o n g e n e r a l l y c r o p s out at e l e v a t i o n s above 5, 500 feet 

and extends u p w a r d to e l e v a t i o n s of o v e r 7, 000 feet . 

T h e t h i c k n e s s of the E l k f o r m a t i o n r e a c h e s a m a x i ­

m u m of 1, 704 feet at C o a l C r e e k . A t M o r r i s s e y the f o r ­

m a t i o n has a t h i c k n e s s of 1, 310 feet and at H o s m e r the 

t h i c k n e s s i s e s t i m a t e d to be a p p r o x i m a t e l y 1,400 feet . T h e 

f o r m a t i o n thins r a p i d l y to the n o r t h e a s t of H o s m e r . for n e a r 

M i c h e l i ts t h i c k n e s s has d i m i n i s h e d to a p p r o x i m a t e l y 100 

feet . 

L i t h o l o g y : T h e E l k f o r m a t i o n c o n s i s t s of i n t e r ­

bedded fine to c o a r s e c o n g l o m e r a t e s , g r e y to a l m o s t b l a c k 

sandstones , g r e y to b l a c k c a r b o n a c e o u s s h a l e s , with n e a r 

the base a few thin s e a m s of h i g h - a s h c o a l some of w h i c h 

r e s e m b l e s c a n n e l c o a l . A t s e v e r a l h o r i z o n s f i n e - g r a i n e d 

sandstone beds f r o m 1 to 6 feet t h i c k c a r r y s p h e r i c a l p e a -

s i z e d p y r i t i c sandstone n o d u l e s . A few of the c a r b o n a c e o u s 

l a y e r s a r e " n e e d l e c o a l , " a t ightly p a c k e d m a s s of c a r b o n ­

i z e d c o n i f e r n e e d l e s in a c a r b o n a c e o u s s i l t y m a t r i x . T h e 

c o a l s e a m s that w e r e found w e r e g e n e r a l l y l e n t i c u l a r , often 

p i n c h i n g out c o m p l e t e l y when t r a c e d a few h u n d r e d feet 

a l o n g t h e i r o u t c r o p . T h e bands of " n e e d l e c o a l " and the 

- 41 -



n o d u l e - b e a r i n g sandstones a r e c h a r a c t e r i s t i c of the E l k f o r ­

m a t i o n . 

A s e c t i o n , t y p i c a l of the E l k f o r m a t i o n i n the F e r n i e 

a r e a , was m e a s u r e d on the n o r t h side of C o a l C r e e k d i r e c t l y 

opposi te t h e : E l k R i v e r p r e p a r a t i o n p lant . T h e s u c c e s s i o n i s 

as fo l lows : 

S E C T I O N O F T H E E L K F O R M A T I O N 

A T C O A L C R E E K 

O v e r l y i n g beds a r e pebble c o n g l o m e r a t e at the b a s e of the 

B l a i r m o r e f o r m a t i o n . 

F e e t above T h i c k n e s s 

base of E l k i n F e e t 

1, 704 18 P a r t l y c o n c e a l e d , a few e x p o s u r e s 

of f i n e - g r a i n e d q u a r t z o s e sandstone, 

T o p of E l k f o r m a t i o n . 

1,686 35 C o n c e a l e d ( T a l u s suggests f i n e ­

g r a i n e d sandstone wi th p y r i t i c 

sandstone n o d u l e s n e a r the b a s e ) . 

1,651 5 P e b b l e c o n g l o m e r a t e . 

1, 646 40 Sandstone , f i n e - g r a i n e d , l i g h t -

c o l o u r e d . 

1,606 11 P e b b l e c o n g l o m e r a t e . 

1,595 50 C o n c e a l e d i n t e r v a l . T a l u s s u g ­

gests i n t e r v a l i s m o s t l y f i n e ­

g r a i n e d sandstone . 

1,545 6 S h a l e , d a r k g r e y to b l a c k , s i l t y 

to s a n d y . 

1,539 30 Sandstone , f i n e - g r a i n e d , d a r k , 

t h i n - b e d d e d ( c r o s s - b e d d e d i n 

p a r t ) . 

1,509 15 Sandstone , f i n e - g r a i n e d , d a r k , 

shaly in p a r t , with a few i n c h e s 

of " n e e d l e " c o a l . 

1,494 24 P e b b l e c o n g l o m e r a t e , r u s t y -

w e a t h e r i n g . 

1,470 20 Sandstone , f i n e - g r a i n e d , d a r k -

c o l o u r e d . 
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F e e t above 

base of E l k 

T h i c k n e s s 

i n F e e t 

1,450 24 P e b b l e c o n g l o m e r a t e . 

1,426 15 C o n c e a l e d , ta lus i n sandy s h a l e . 

1,411 35 Sandstone , f i n e - g r a i n e d , g r a d i n g 

into c a r b o n a c e o u s shale and a few 

i n c h e s of " n e e d l e " c o a l at top. 

1, 376 15 Sandstone, f i n e - g r a i n e d , d a r k -

c o l o u r e d , r u s t y - w e a t h e r i n g . 

1, 361 16 C o b b l e c o n g l o m e r a t e ( v e r y c o a r s e 

sandstone m a t r i x ) . 

1, 345 8 Interbedded f i n e - to m e d i u m -

g r a i n e d sandstone and g r a n u l e 

c o n g l o m e r a t e . 

1, 337 40 P a r t l y c o n c e a l e d i n t e r v a l . F i n e ­

g r a i n e d l i g h t - c o l o u r e d sandstone 

at b a s e g r a d i n g u p w a r d into d a r k 

s i l t y s h a l e . 

1, 297 18 Interbedded v e r y c o a r s e - g r a i n e d 

sandstone and g r a n u l e c o n g l o m e r a t e . 

1, 279 16 P e b b l e to cobble c o n g l o m e r a t e 

( c o b b l e s up to 5 i n c h e s i n d i a m e t e r ) . 

1, 263 5 Shale , b l a c k , c a r b o n a c e o u s , n u ­

m e r o u s plant r e m a i n s . 

1, 258 17 P a r t l y c o n c e a l e d . S h o r t e x p o s e d 

s e c t i o n s a r e f i n e - g r a i n e d s a n d ­

stone. 

1, 241 52 C o n c e a l e d . T a l u s i s f i n e - g r a i n e d 

sandstone and sandy s h a l e . 

1,189 15 Sandstone , m e d i u m - g r a i n e d . 

1,174 3 P e b b l e c o n g l o m e r a t e . 

1,171 1 1/2 Sandstone, f i n e - g r a i n e d , l i g h t -

c o l o u r e d , wi th p y r i t i c sandstone 

n o d u l e s ( o n e - q u a r t e r - o f - a n - i n c h 

in d i a m e t e r ) . 

1, 169 1/2 3 1/2 P e b b l e c o n g l o m e r a t e . 

1, 166 3 Sandstone , c o a r s e - g r a i n e d . 

1, 163 7 P e b b l e c o n g l o m e r a t e , r u s t y - r e d -

w e a t h e r i n g . 

1, 156 80 Sandstone , f i n e - to m e d i u m - g r a i n e d , 

r u s t y - w e a t h e r i n g . 
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F e e t above 

base of E l k 

T h i c k n e s s 

in F e e t 

1,076 447 C o n c e a l e d . 

629 45 Sandstone , f i n e - to m e d i u m - g r a i n e d . 

584 20 Sandstone, f i n e - to m e d i u m - g r a i n e d , 

d a r k c o l o u r e d , r u s t y - w e a t h e r i n g . 

564 50 P a r t l y c o n c e a l e d i n t e r v a l - - short 

s e c t i o n s of c a r b o n a c e o u s shale and 

f i n e - g r a i n e d sandstone . 

514 13 Sandstone , m e d i u m - g r a i n e d . 

501 37 P e b b l e c o n g l o m e r a t e with a few f i n e ­

g r a i n e d sandstone b a n d s . 

464 3 Shale , b l a c k , c a r b o n a c e o u s , a few 

plant f r a g m e n t s . 

461 2 Sandstone, f i n e - g r a i n e d , sha ly , 

r u s t y - w e a t h e r i n g . 

459 8 Shale , b l a c k , c a r b o n a c e o u s , a few 

plant f r a g m e n t s . ( T h e shale i s cut 

by a 2 - i n c h v e r t i c a l sandstone dyke 

that o r i g i n a t e d i n the u n d e r l y i n g 

sandstone) . 

451 62 Sandstone, m e d i u m - to c o a r s e ­

g r a i n e d . 

389 34 1/2 Sandstone , m e d i u m - to c o a r s e ­

g r a i n e d , l i g h t - c o l o u r e d , with 

s e v e r a l 2-foot bands of pebble 

c o n g l o m e r a t e . 

354^ 1/2. C o a l . 

3 5 4 45 Sandstone , m e d i u m - to c o a r s e ­

g r a i n e d . 

309 17 P e b b l e c o n g l o m e r a t e . 

292 30 Interbedded g r a n u l e c o n g l o m e r a t e 

and m e d i u m - to c o a r s e - g r a i n e d 

sandstone . 

262 16 P e b b l e c o n g l o m e r a t e . 

246 1 Sandstone , f i n e - g r a i n e d with 

s p h e r i c a l p y r i t i c sandstone nodules 

a v e r a g i n g o n e - e i g h t h - o f - a n - i n c h 

i n d i a m e t e r , and a few i r o n s t o n e 

c o n c r e t i o n s . 
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F e e t above T h i c k n e s s 

base of E l k i n F e e t 

245 1 1/2 C o a l , s l i g h t l y s h a l y . 

243 1/2 3 Sandstone , v e r y f i n e - g r a i n e d , s h a l y . 

240 1/2 2 1/2 C o a l , s h a l y . 

238 51 C o n c e a l e d . 

187 2 I r r e g u l a r l y bedded pebble c o n g l o m e ­

rate and c o a r s e - g r a i n e d sandstone . 

185 3 Shale , d a r k , sandy . 

182 6 Sandstone , f i n e - g r a i n e d , with n u m e ­

r o u s f e r r u g i n o u s n o d u l e s ( N o d u l e s 

a r e s p h e r i c a l , a v e r a g e t h r e e -

s i x t e e n t h s - o f - a n - i n c h i n d i a m e t e r , 

and a r e c o m p o s e d of f i n e - g r a i n e d 

sandstone c a r r y i n g c o n s i d e r a b l e 

p y r i t e and hemati te . ) 

176 30 Sandstone , f i n e - g r a i n e d , t h i n -

b e d d e d . 

146 13 P a r t l y c o n c e a l e d i n t e r v a l - - c o n s i s t s 

of b l a c k shale , c a r b o n a c e o u s shale , 

and o c c a s i o n a l 1 - to 2-foot c o a l y 

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

133 2 Sandstone , b l a c k , s h a l y . 

131 5 Sandstone , f i n e - g r a i n e d , c o n c r e ­

t i o n a r y , r u s t y - w e a t h e r i n g . 

126 14 S h a l e , d a r k , sandy in p a r t , c a r b o n a ­

ceous in p a r t . 

112 15 Sandstone , f i n e - g r a i n e d , t h i n -

b e d d e d . 

97 37 Interbedded and i r r e g u l a r l y c r o s s -

bedded pebble c o n g l o m e r a t e and 

c o a r s e - g r a i n e d sandstone ( c r o s s -

bedding m a k e s a n g l e s up to 

20 d e g r e e s with the n o r m a l bedding 

p l a n e s ) . 

60 42 Sandstone , f i n e - to m e d i u m - g r a i n e d , 

c r o s s - b e d d e d in p a r t . 

18 18 P e b b l e c o n g l o m e r a t e , with o c c a s i o n a l 

c o b b l e s as m u c h as 5 i n c h e s i n d i a ­

m e t e r . B a s e of " E l k f o r m a t i o n . " 

T h e u n d e r l y i n g beds a r e b r o w n shale at top of K o o t e n a y f o r m a t i o n . 
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A g e and C o r r e l a t i o n of the K o o t e n a y and E l k F o r m a t i o n s 

P l a n t r e m a i n s w e r e c o l l e c t e d f r o m shaly bands of c o a l s e a m s o r 

f r o m c a r b o n a c e o u s l a y e r s in both the K o o t e n a y and E l k f o r m a ­

t i o n s . T h e c o l l e c t i o n was s u b m i t t e d to D r . W . A . B e l l at 

O t t a w a for i d e n t i f i c a t i o n . A l i s t of the s p e c i e s d e t e r m i n e d and 

the h o r i z o n s f r o m w h i c h the f l o r a w e r e obtained i s g iven i n the 

a c c o m p a n y i n g c h a r t (see F i g . 5). 

C o m m e n t i n g on the f l o r a f r o m the " K o o t e n a y " and E l k 

f o r m a t i o n s at C o a l C r e e k , B e l l stated " S o far as I c a n judge 

there i s nothing i n the c o l l e c t i o n to i n d i c a t e an age y o u n g e r o r 

o l d e r than that of the K o o t e n a y f o r m a t i o n . H o w e v e r , the s p e c i e s 

p r e s e n t i n the K o o t e n a y a l m o s t a l l range u p w a r d into the B l a i r ­

m o r e o r equivalent f o r m a t i o n s so that an age equiva lent to the 

K o o t e n a y for m o s t of the lots i s b a s e d l a r g e l y on the a b s e n c e 

of any s p e c i e s d i a g n o s t i c of a younger a g e . " 

In a r e c e n t p a p e r B e l l (1946) a s s i g n s a L o w e r C r e ­

taceous age to the K o o t e n a y f o r m a t i o n . H e c o r r e l a t e s the 

B l a i r m o r e f l o r a with a f l o r a in the K o m e beds of G r e e n l a n d 

and on this b a s i s states " T h e c l o s e af f ini ty of these two f l o r a s 

s t r o n g l y suggests a B a r r e m i a n o r late N e o c o m i a n age for the 

p l a n t - b e a r i n g p a r t of the K o o t e n a y f o r m a t i o n i n i ts type a r e a . " 

In a p a p e r , d i s c u s s i n g the J u r a s s i c - C r e t a c e o u s b o u n ­

d a r y i n M o n t a n a and A l b e r t a , L a m m e r s (1939) c o r r e l a t e s the 

B l a i r m o r e c o n g l o m e r a t e with the C l o v e r l y c o n g l o m e r a t e , w h i c h 

he c o n s i d e r s m a r k s the base of the L o w e r C r e t a c e o u s . In h i s 

c o r r e l a t i o n c h a r t L a m m e r s a s s i g n s an U p p e r J u r a s s i c age to 

the K o o t e n a y f o r m a t i o n of the A l b e r t a f o o t h i l l s , w h i c h he c o n ­

s i d e r s equiva lent to the M o r r i s o n sha les p l u s the K o o t e n a y 

c o a l m e a s u r e s . M o r e r e c e n t l y R . W . B r o w n (1946) has c o m ­

p a r e d p a l a e o b o t a n i c a l e v i d e n c e f r o m M o n t a n a and A l b e r t a and 

has suggested that the C a n a d i a n K o o t e n a y i s U p p e r J u r a s s i c 

i n age . A d d i t i o n a l e v i d e n c e , w h i c h m a y be i n t e r p r e t e d a s 

suggest ing a J u r a s s i c age for the Kootenay f o r m a t i o n , i s to 

be found i n the H a z e l t o n and S m i t h e r s a r e a s w h e r e A r m s t r o n g 

(1944) c o l l e c t e d f o s s i l s h e l l s of late U p p e r J u r a s s i c age that 

" a p p a r e n t l y l i e s t r a t i g r a p h i c a l l y above beds c o n t a i n i n g f o s ­

s i l p lants of K o o t e n a y a g e . " 
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P l a t e 3. B a s e of E l k f o r m a t i o n , s o u t h s i d e o f C o a l C r e e k . 



K O O T E N A Y 
F O R M A T I O N 

E L K 
F O R M A T I O N 

C L A D O P H L E B I S V I R G I N I E N S I S F O N T A I N E O O o 

C L A D O P H L E B I S V I R G I N I E N S I S F O N T A I N E 

C F . T A E N I O P T E R I S A R C T I C A ( H E E R'I S E W A R D 
o 

C L A D O P H L E B I S S P . 0 

P T I L O P H Y L L U M A R C T I C U M ( G O E P P E R T ) O O 0 

P T I L O P H Y L L U M S P . o 

P A G I O P H Y L L U M 5 P. o 

E Q U I S E T U M L V E L L I M A N T E L L o 

C O N I O P T E R I S H E T E R O P H Y L L A ( F O N T A I N E ) 0 

C O N I O P T E R I S B R E V I F O L I A ( F O N T A I N E ) o 

C Z E K A N O W S K I A D I C H O T O M A H E E R 0 o o o 

C Z E K A N O W S K 1 A ? o 

P l T Y O P H Y L L U M N O R 0 E N 5 K I O L D I ( H E E R ) O 0 o o o o o o 

C T E N I S B O R E A L I S ( D A W S O N ) 0 o o 

G I N K G O B R A U N J A N A ( O U N K E R ) o o 

1 1 1 1 . 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 

0 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 

F E E T A B O V E B A S E O F K O O T E N A Y 

F i g . 5 . 

C o l l e c t i n g h o r i z o n s of species identified in Kootenay 

and E l k F o r m a t i o n s at C o a l C r e e k by W . A . B e l l . 

P l a t e 4 . A m m o n i t e c a s t o n a t r i b u t a r y o f C o a l C r e e k . 



W i t h i n the C r o w s n e s t C o a l B a s i n e v i d e n c e b e a r i n g on 

the age of the K o o t e n a y f o r m a t i o n was obtained by the d i s c o v e r y 

of a p a r t l y f i l l e d c a s t of an a m m o n i t e w i t h i n the K o o t e n a y s e ­

q u e n c e . T h e f o s s i l l o c a l i t y , l i e s a p p r o x i m a t e l y 2, 800 feet 

southwest of o l d N o . 11 m i n e , a n d i s i n d i c a t e d on the g e o l o ­

g i c a l map of the F e r n i e a r e a ( in pocket ) . T h e c a s t i s exposed 

on the west bank of a n o r t h - f l o w i n g t r i b u t a r y of C o a l C r e e k 

and has a m a x i m u m d i a m e t e r of 5 1/2 feet, a n d , as m a y be 

seen in the p h o t o g r a p h ( P l a t e 4) has s u f f e r e d f r o m e r o s i o n . 

T h e s p e c i m e n i s l o c a t e d in the s e c t i o n at the top of the B a s a l 

Kootenay sandstone and d i r e c t l y below the l o w e s t c o a l s e a m 

of the K o o t e n a y s e d i m e n t s . 

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

c a s t f r o m the b e d r o c k for s h i p m e n t to Ottawa a r r a n g e m e n t s 

w e r e k i n d l y made by D r . W . A . B e l l for a g e o l o g i c a l s u r v e y 

p a r t y h e a d e d by R . D o u g l a s to v i s i t the l o c a l i t y d u r i n g the 

s u m m e r of 1949. P h o t o g r a p h s and c o l l e c t i o n s obtained d u r ­

ing this v i s i t w e r e e x a m i n e d by D r . J . A . J e l e t z k y who r e ­

p o r t s as fo l lows : 

T h e p h o t o g r a p h s and few p i e c e s of a m m o n o i d i n 

q u e s t i o n a r e only enough to state that it s e e m s to b e l o n g 

to a v e r y l a r g e p e r i s p h i n c t o i d ( M e m b e r of the f a m i l y 

P e r i s p h i n c t i d a e ) a m m o n o i d , p r o b a b l y b e l o n g i n g to one 

of such v e r y l a r g e late U p p e r J u r a s s i s g e n e r a a s T i t a -

n i t e s B u c k m a n 1921, B e h e m o t h B u c k m a n 19 22, G i g a n -

tites-, B u c k m a n , B r i a r e i t e s B u c k m a n , e t c . A n y exact 

g e n e r i c , not to speak about s p e c i f i c , d e t e r m i n a t i o n i s 

h o w e v e r p r e c l u d e d by the p o o r state of p r e s e r v a t i o n 

of the s p e c i m e n . 

A s a l l v e r y l a r g e g e n e r a of the f a m i l y P e r i s p h i n c t i d a e , 

at the p r e s e n t state of our knowledge , a p p e a r to be 

r e s t r i c t e d to U p p e r J u r a s s i c and m a i n l y to i ts u p p e r m o s t 

h o r i z o n s ( K i m m e r i d g i a n and P o r t l a n d i a n stages of 

E u r o p e a n standard) it s e e m s p r o b a b l e that a l s o in this 

c a s e the beds conta in ing the s p e c i m e n r e f e r r e d to a b o v e , 

w o u l d r a t h e r be of that age than of e a r l y L o w e r C r e t a c e o u s , 

w h e r e no s u c h l a r g e p e r i s p h i n c t o i d a m m o n o i d s a r e yet 

known to e x i s t . H o w e v e r , the e v i d e n c e a v a i l a b l e i s not 

c o n c l u s i v e enough and the late U p p e r J u r a s s i c age of the 

L o w e r K o o t e n a y sandstone i s not h e r e c o n s i d e r e d to be 

e s t a b l i s h e d d e f i n i t e l y by the above f i n d . 
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In v iew of the i n c o n c l u s i v e n a t u r e of the e v i d e n c e o b ­

tained in the C r o w s n e s t C o a l B a s i n and b e c a u s e of the d i v e r ­

gent o p i n i o n s e x p r e s s e d r e g a r d i n g the age of s t r a t a that 

c a r r y a K o o t e n a y f l o r a , the w r i t e r has i n c l u d e d the K o o t e n a y 

and E l k f o r m a t i o n s u n d e r the h e a d i n g " U p p e r J u r a s s i c o r 

L o w e r C r e t a c e o u s S e r i e s . " 

C o r r e l a t i o n of the d e s c r i b e d s e c t i o n s of the K o o t e n a y 

and E l k f o r m a t i o n s of the C o a l C r e e k A r e a with other p a r t s 

of the C o a l B a s i n has been m a d e in the c o r r e l a t i o n c h a r t (see 

F i g . 6). T h e 2, 000 to 3, 600 feet of c o a l m e a s u r e s shown i n 

F i g . 6 a r e c o n s i d e r e d the l i t h o l o g i c a l e q u i v a l e n t of the 

K o o t e n a y f o r m a t i o n of the B l a i r m o r e a r e a . T h e E l k f o r m a ­

t ion thins r a p i d l y to the east and i s not known to be r e p r e ­

sented i n the s e c t i o n at B l a i r m o r e . 

L O W E R C R E T A C E O U S S E R I E S 

B l a i r m o r e F o r m a t i o n 

N a m e : T h e t e r m " B l a i r m o r e f o r m a t i o n " was f i r s t 

u s e d by L e a c h (1911) i n h i s m a p p i n g of the B l a i r m o r e a r e a , 

A l b e r t a . T h i s f o r m a t i o n a l n a m e was a p p l i e d i n the C r o w s n e s t 

C o a l B a s i n by M a c K a y (1931) to a t h i c k n e s s o-f o v e r 6, 000 feet 

of s e d i m e n t s w h i c h i n c l u d e d i n i ts l o w e r p a r t s t r a t a h e r e i n 

r e f e r r e d to as the E l k f o r m a t i o n . In the F e r n i e C o a l A r e a the 

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

r a t e s , sandstones , and s h a l e s o v e r l y i n g the E l k f o r m a t i o n . 

D i s t r i b u t i o n and T h i c k n e s s : T h e B l a i r m o r e f o r ­

m a t i o n i s for the m o s t p a r t conf ined to the c e n t r a l o r u p l a n d 

p a r t of the C r o w s n e s t C o a l B a s i n , o u t c r o p s g e n e r a l l y o c c u r ­

r i n g above an e l e v a t i o n of 6, 000 feet. O u t c r o p s at low e l e ­

vat ions a r e e n c o u n t e r e d i n s e v e r a l of the l a r g e t r a n s v e r s e 

v a l l e y s , on the south f o r k of M i c h e l C r e e k , and i n the e a s t e r n 

p a r t of the M i c h e l a r e a . T h e f o r m a t i o n u n d e r l i e s the h i g h -

t i m b e r e d r i d g e s i n the e a s t e r n p a r t of the F e r n i e C o a l A r e a . 

O n l y p a r t of the B l a i r m o r e f o r m a t i o n has r e s i s t e d e r o ­

s i o n i n the F e r n i e a r e a , w h e r e its t h i c k n e s s s e l d o m e x c e e d s 

1, 500 feet . In the e a s t e r n p a r t of the M i c h e l a r e a , h o w e v e r , 

the B l a i r m o r e at ta ins a t h i c k n e s s , a c c o r d i n g to M a c K a y (1933), 

of 6, 500 feet . 
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L i t h o l o g y : T h e w r i t e r has e x a m i n e d i n d e t a i l only the 

l o w e r p a r t of the B l a i r m o r e f o r m a t i o n . T h a t p a r t of the f o r ­

m a t i o n i s w e l l e x p o s e d on the n o r t h s ide of C o a l C r e e k w h e r e 

it c o n s i s t s of i n t e r b e d d e d c o n g l o m e r a t e s , l i g h t - c o l o u r e d 

q u a r t z - r i c h sandstones , and v a r i - c o l o u r e d s h a l e s ( g r e e n , m a r o o n , 

y e l l o w , and g r e y ) . T h e v a r i - c o l o u r e d s h a l e s , t y p i c a l of the 

B l a i r m o r e i n i ts type a r e a , p r o v i d e a r e a d y m e t h o d of d i s t i n g u i s h ­

i n g this f o r m a t i o n f r o m the u n d e r l y i n g K o o t e n a y and E l k f o r m a ­

t i o n s . 

In the F e r n i e a r e a the base of the f o r m a t i o n i s m a r k e d 

by a 45 - foot bed of pebble c o n g l o m e r a t e , c o n s i s t i n g of w e l l -

r o u n d e d p e b b l e s of g r e y and b l a c k c h e r t , b r o w n to white q u a r t ­

z i te wi th a few g r e y i s h - g r e e n q u a r t z i t e p e b b l e s . T h e p e b b l e s 

g e n e r a l l y r a n g e f r o m o n e - e i g h t h - o f - a n - i n c h to 1 1/2 i n c h e s in 

d i a m e t e r , the m o s t c o m m o n s ize b e i n g o n e - h a l f i n c h . S e v e r a l 

of the E l k c o n g l o m e r a t e s r e s e m b l e the b a s a l B l a i r m o r e c o n ­

g l o m e r a t e but they c a n u s u a l l y be d i s t i n g u i s h e d by h a v i n g a 

m u c h g r e a t e r r a n g e i n s i z e than that m e n t i o n e d a b o v e . H a n d 

s p e c i m e n s obtained f r o m the B l a i r m o r e c o n g l o m e r a t e at an 

e x p o s u r e n e a r the A d a n a c m i n e south of B l a i r m o r e w e r e c o m ­

p a r e d with the " B l a i r m o r e " c o n g l o m e r a t e f r o m the F e r n i e 

a r e a and found to be quite s i m i l a r ; the F e r n i e s p e c i m e n s h o w ­

e v e r c o n t a i n e d a somewhat h i g h e r p e r c e n t a g e of d a r k c o n s t i ­

tuents in both pebbles and m a t r i x . In p o l i s h e d s e c t i o n s of the 

B l a i r m o r e c o n g l o m e r a t e it was o b s e r v e d that a n u m b e r of the 

p e b b l e s a r e i m p r e s s e d and i n s o m e c a s e s m i c r o s t y l o l i t e s 

have f o r m e d at the pebble c o n t a c t s . T h e s e f e a t u r e s have a l s o 

been o b s e r v e d i n c o n g l o m e r a t e s of the E l k f o r m a t i o n and a p ­

p e a r to be the r e s u l t of d i f f e r e n t i a l s t r e s s and of s o l u t i o n 

(Stockdale 1922). 

A s e c t i o n of the l o w e r p a r t of the B l a i r m o r e f o r ­

m a t i o n , m e a s u r e d on the n o r t h s ide of C o a l C r e e k oppos i te 

the p r e p a r a t i o n plant , i s a s fo l lows : 
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F e e t above 

base of 

f o r m a t i o n 

T h i c k n e s s 

i n 

F e e t 

605 8 P e b b l e c o n g l o m e r a t e . T o p of exposed 

s e c t i o n . 

597 12 Sandstone , f i n e - g r a i n e d , c r o s s - b e d d e d 

with p y r i t i c sandstone n o d u l e s . 

585 42 Sandstone , f i n e - g r a i n e d . 

543 96 Shale , pale g r e e n ( p u r p l e - w e a t h e r i n g ) 

sandy in p a r t . 

447 2 Sandstone, f i n e - g r a i n e d . 

445 14 Sandstone, m e d i u m - g r a i n e d , sal t and 

p e p p e r , c r o s s - b e d d e d . 

431 39 C o n c e a l e d . T a l u s i s f i n e - g r a i n e d 

sandstone . 

392 14 Sandstone, m e d i u m - g r a i n e d , sa l t and 

p e p p e r , c r o s s - b e d d e d in p a r t . 

378 81 Sandstone , f i n e - g r a i n e d , l i g h t - c o l o u r e d , 

shaly in p a r t with o c c a s i o n a l r u s t y -

w e a t h e r i n g c o n c r e t i o n s . 

297 20 Sandstone , f i n e - g r a i n e d , l i g h t - c o l o u r e d . 

277 32 C o n c e a l e d . T a l u s i s f i n e - g r a i n e d 

sandstone . 

245 5 Sandstone , m e d i u m - g r a i n e d , with 

l e n s e s of g r a n u l e c o n g l o m e r a t e . 

240 3 C o b b l e c o n g l o m e r a t e . 

237 9 Sandstone , f i n e - g r a i n e d , l i g h t - c o l o u r e d . 

228 10 P e b b l e c o n g l o m e r a t e . 

218 22 C o n c e a l e d , ta lus i s f i n e - g r a i n e d 

sandstone . 

196 15 Sandstone , v e r y f i n e - g r a i n e d , l i g h t -

c o l o u r e d . 

181 14 G r a n u l e c o n g l o m e r a t e . 

167 2 Sandstone , m e d i u m - to c o a r s e - g r a i n e d . 

165 8 Sandstone, f i n e - g r a i n e d , l i g h t - c o l o u r e d 

with n u m e r o u s soft, s i l t y n o d u l e s w h i c h 

weather to p r o d u c e a b o x w o r k s t r u c t u r e . 

157 43 C o n c e a l e d . A few feet of r e d d i s h shale 

o b s e r v e d i n the t a l u s . 

114 30 P e b b l e c o n g l o m e r a t e ( c l i f f - f o r m i n g ) . 
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F e e t above 

base of 

f o r m a t i o n 

T h i c k n e s s 

i n 

F e e t 

84 40 C o n c e a l e d . T a l u s i s m o s t l y f i n e ­

g r a i n e d sandstone with a few feet 

of m a r o o n and y e l l o w shale n e a r 

the top ( t y p i c a l B l a i r m o r e c o l o u r s ) . 

44 44 P e b b l e c o n g l o m e r a t e ( c l i f f - f o r m i n g ) . 

B a s e of B l a i r m o r e F o r m a t i o n . 

A g e and C o r r e l a t i o n : N o d i a g n o s t i c f o s s i l s w e r e 

found i n the B l a i r m o r e f o r m a t i o n of the C r o w s n e s t C o a l B a s i n . 

T h e f o r m a t i o n has been a s s i g n e d to the L o w e r C r e t a c e o u s on 

the b a s i s of s i m i l a r i t y in l i t h o l o g y and s t r a t i g r a p h i c p o s i t i o n 

with the B l a i r m o r e f o r m a t i o n at its type l o c a l i t y in C r o w s n e s t 

P a s s , w h e r e i t s age has been e s t a b l i s h e d by p a l a e o b o t a n i c a l 

s tudies ( B e r r y , 1929). 

Q U A T E R N A R Y S Y S T E M 

P l e i s t o c e n e and R e c e n t D e p o s i t s 

G l a c i a l d e p o s i t s a r e r e l a t i v e l y r a r e in the C r o w s n e s t 

C o a l B a s i n . O n t h e n o r t h e a s t s ide of M i c h e l C r e e k at the town 

of M i c h e l v a r y i n g t h i c k n e s s e s of b o u l d e r c l a y , s o m e of w h i c h 

has been p a r t l y r e w o r k e d to f o r m a r u d e l y s t r a t i f i e d depos i t , a r e 

e x p o s e d in r o a d - c u t s . A t F e r n i e a 45 - foot s t r a t u m of c a l c a r e o u s 

g l a c i a l - l a k e c l a y i s e x p o s e d in the r i v e r bottom and on both banks 

at the south end of the town. 

P o s t - G l a c i a l g r a v e l s and sands c o m m o n l y mant le the 

b e d r o c k at l o w e r l e v e l s a l o n g the p r i n c i p a l r i v e r s and s t r e a m s 

in the a r e a . A l o n g the E l k R i v e r v a l l e y b e n c h o r t e r r a c e , g r a v e l s 

extend in p l a c e s up the v a l l e y w a l l s to an e l e v a t i o n of 4, 500 feet . 

D e l t a i c d e p o s i t s , often a s m u c h a s 100 feet th ick a r e c o m m o n at 

the m o u t h s of t r i b u t a r i e s of the E l k R i v e r . T h e s e d e l t a i c g r a v e l 

d e p o s i t s g e n e r a l l y a r e low i n c l a y and hence m a y be sui table for 

c o n s t r u c t i o n p u r p o s e s . A l o n g the west s ide of the E l k R i v e r 

w h e r e the g r a v e l d e p o s i t s l i e c l o s e to the P a l a e o z o i c l i m e s t o n e , 

p e r c o l a t i n g w a t e r s have p r e c i p i t a t e d c a l c i u m c a r b o n a t e as a 

c e m e n t i n g agent, thus c r e a t i n g extens ive beds of R e c e n t c o n ­

g l o m e r a t e . P e b b l e counts of g r a v e l s a l o n g the E l k v a l l e y 
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r e v e a l e d that the const i tuents a r e e n t i r e l y of l o c a l o r i g i n . A l o n g 

the west s ide of the E l k R i v e r n e a r s o m e of the s p r i n g s l o c a l 

d e p o s i t s of c a l c a r e o u s tufa a r e a c c u m u l a t i n g . 
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C H A P T E R I V S T R U C T U R A L G E O L O G Y 

I N T R O D U C T I O N 

If a l o n g i t u d i n a l s e c t i o n of the R o c k y M o u n t a i n s be d r a w n 

f r o m the I n t e r n a t i o n a l B o u n d a r y n o r t h w a r d t h r o u g h the F e r n i e , 

U p p e r E l k , and C a n m o r e c o a l a r e a s the s t r u c t u r e a p p e a r s a s a 

s e r i e s of b r o a d u n d u l a t i o n s . U s i n g the t e r m i n o l o g y of B a i l e y 

(1935) the h i g h p a r t s of these " p i t c h u n d u l a t i o n s " m a y be r e f e r ­

r e d to as " p i t c h c u l m i n a t i o n s " and the low s e c t i o n s as " p i t c h 

d e p r e s s i o n s . " T h e a x e s of the p i t c h undulat ions t r e n d e a s t -

n o r t h e a s t w a r d , r o u g h l y at r i g h t a n g l e s to the t r e n d of the R o c k y 

M o u n t a i n s . It i s of i n t e r e s t to note that the m a j o r e a s t e r l y f l o w ­

ing s t r e a m s of the s o u t h e r n R o c k i e s , the O l d m a n , H i g h w o o d , and 

B o w R i v e r s , fo l low a c o u r s e c o i n c i d i n g with the p r o j e c t e d t r e n d 

of the p i t c h d e p r e s s i o n s . 

A l t h o u g h the o r i g i n of the p i t c h undulat ions m a y be 

d i f f i c u l t to e s t a b l i s h , t h e i r p r e s e n c e i s of e c o n o m i c s i g n i f i c a n c e , 

for it i s i n the s t r u c t u r a l l y low r e g i o n s that e x t e n s i v e a r e a s of 

the c o a l m e a s u r e s have been p r e s e r v e d f r o m the effects of e r o s i o n . 

In the m o s t s o u t h e r l y p i t c h d e p r e s s i o n of the C a n a d i a n R o c k i e s 

about 230 s q u a r e m i l e s of the K o o t e n a y f o r m a t i o n have been p r e -

s e r v i e d i n the r e g i o n now r e f e r r e d to a s the F e r n i e o r C r o w s n e s t 

C o a l B a s i n . 

R E G I O N A L S T R U C T U R E 

A n attempt to p o r t r a y the r e g i o n a l s t r u c t u r e i n the 

v i c i n i t y of the C r o w s n e s t C o a l B a s i n has been made in the p l a n 

(see F i g . 3) and the a c c o m p a n y i n g c r o s s - s e c t i o n X - Y (see F i g . 7). 

O n the p l a n the m a j o r fold a x e s and the p r i n c i p a l faults have been 

shown. W h e r e p o s s i b l e the plunge of the folds and the attitude 

and n a t u r e of m o v e m e n t of the faults i s g i v e n . 

T h e p r e d o m i n a n t s t r u c t u r a l t r e n d of the r e g i o n v a r i e s 

f r o m n o r t h - n o r t h w e s t i n the s o u t h e r n p a r t of the m a p sheet to 

n o r t h i n the a r e a n o r t h of F e r n i e , with the change in s t r i k e taking 

p l a c e c l o s e to a l i n e j o i n i n g the towns of F e r n i e and C o r b i n . T h e 

m a j o r i t y of the fo ld a x e s v a r y f r o m v e r t i c a l to west d i p p i n g . 
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M o s t of the faults dip to the west and show r e l a t i v e u p w a r d 

m o v e m e n t on t h e i r west s i d e s . N e a r M i c h e l H e a d and west 

of F e r n i e , a n t i c l i n a l folds a r e o v e r t u r n e d to the east i n d i c a t i n g 

that the p r e s e n t s t r u c t u r e s have r e s u l t e d f r o m tectonic f o r c e s 

that w e r e d i r e c t e d t o w a r d s the east o r n o r t h e a s t . 

T h e r e l a t i v e c o m p e t e n c e of the l i t h o l o g i c a l units a p ­

p e a r s to have e x e r t e d a c o n t r o l l i n g inf luence on the n a t u r e of 

the s t r u c t u r e s that have d e v e l o p e d . B r o a d open folds o c c u r i n 

the c o m p e t e n t r o c k s , notably w h e r e the h a r d c o n g l o m e r a t e s 

of the E l k a n d B l a i r m o r e f o r m a t i o n s at ta in t h e i r m a x i m u m 

t h i c k n e s s , and i n P r e c a m b r i a n q u a r t z i t e s and a r g i l l i t e s that 

o c c u p y the s o u t h w e s t e r n and s o u t h e a s t e r n c o r n e r s of the a r e a 

m a p p e d ; i n these r o c k s faults a r e w i d e l y s p a c e d and a r e of 

a p p r e c i a b l e d i s p l a c e m e n t . In c o n t r a s t , the soft E x s h a w and 

F e r n i e s h a l e s a r e i n v a r i a b l y h i g h l y c o n t o r t e d and cut by n u m e ­

r o u s s m a l l f a u l t s . 

S T R U C T U R E O F T H E A R E A W E S T O F E L K R I V E R 

T h e s t r u c t u r e shown i n the w e s t e r n p a r t of s e c t i o n X - Y 

i s b a s e d on o b s e r v a t i o n s made by the w r i t e r a l o n g highway N o . 3 

between M o r r i s s e y a n d E l k o and i n t r a v e r s e s up s e v e r a l of the 

t r i b u t a r i e s of the E l k R i v e r . F a u l t " a , " n e a r the w e s t e r n edge 

of the s e c t i o n , i s e x p o s e d at the r o a d b r i d g e in P h i l l i p p s C a n y o n 

south of E l k . T h e r e the fault is m a r k e d by a zone o v e r 200 feet 

wide of c r u s h e d P r e c a m b r i a n s e d i m e n t s i n a c l a y e y m a t r i x . 

T h e fault zone s t r i k e s n o r t h 10 d e g r e e s west and d ips 70 d e g r e e s 

to the w e s t . F r o m the att i tudes of the beds on e a c h s ide of the 

fault zone it a p p e a r e d that the west s ide was downthrown, but 

it was not p o s s i b l e to e s t a b l i s h the a m o u n t of d i s p l a c e m e n t . A 

p r o m i n e n t f a u l t - l i n e s c a r p , w h i c h def ines the east w a l l of the 

R o c k y M o u n t a i n t r e n c h f r o m P h i l l i p p s , C a n y o n to the B o u n d a r y , 

m a r k s the s o u t h e r n e x t e n s i o n of the fault . A t the F o r t y - n i n t h 

p a r a l l e l the s t r a t i g r a p h i c throw on the fault , as shown on 

D a l y ' s (1912) c r o s s - s e c t i o n , i s s e v e r a l thousand feet . N o r t h ­

w a r d f r o m P h i l l i p p s C a n y o n the fault zone is c o n c e a l e d beneath 

a l l u v i u m , i ts p o s i t i o n i n the plane of the s e c t i o n being e s t a b ­

l i s h e d by a s t r i k e p r o j e c t i o n . 

E a s t w a r d f r o m E l k o to the S i l v e r S p r i n g s L a k e s the 

s t r u c t u r e in the P r e c a m b r i a n is a b r o a d n o r t h e r l y p lunging 
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s y n c l i n e , the a x i s of w h i c h t r e n d s n o r t h w e s t . F a u l t " b , " w h i c h 

has juxtaposed P r e c a m b r i a n and P a l a e o z o i c s e d i m e n t s , s t r i k e s 

due n o r t h and d ips west at 45 to 50 d e g r e e s . T h e s t r a t i g r a p h i c 

throw on the fault i s e s t i m a t e d to be 5, 000 feet . J u s t east of 

the fault the P a l a e o z o i c r o c k s a r e u p t u r n e d to a v e r t i c a l attitude 

and a r e cut by n u m e r o u s c l o s e l y s p a c e d f a u l t s . B e t w e e n this 

c r u m p l e d zone and the E l k R i v e r the s t r u c t u r e i s a b r o a d a n t i ­

c l i n e w h i c h p lunges to the n o r t h at a p p r o x i m a t e l y 8 d e g r e e s . 

A s a r e s u l t of this n o r t h e r l y plunge P r e c a m b r i a n beds a r e e x ­

p o s e d a l o n g the a x i s of the s t r u c t u r e on L o d g e p o l e C r e e k n e a r 

the m o u t h of W i g w a m C r e e k . H e r e the east l i m b of the a n t i ­

c l i n e i s cut by a h i g h - a n g l e w e s t - d i p p i n g t h r u s t . N o r t h w a r d 

f r o m the plane of the s e c t i o n the d i p s on the east l i m b of the 

a n t i c l i n e b e c o m e s teeper u n t i l west of F e r n i e the east l i m b 

i s o v e r t u r n e d t o w a r d s the east and the beds d ip 45 to 60 d e ­

g r e e s w e s t w a r d . 

T h e s t r u c t u r e of the a r e a just west of the E l k R i v e r 

and n o r t h f r o m F e r n i e has been shown in a s e r i e s of c r o s s -

s e c t i o n s p r e p a r e d by L . T e l f e r (1933). In g e n e r a l this a r e a 

c o n s i s t s of a s e r i e s of w e s t e r l y d i p p i n g fault b l o c k s that c o n ­

tain o v e r t u r n e d a n t i c l i n e s . R e l a t i v e u p w a r d m o v e m e n t of 

the beds on the west s ide of e a c h of the s e r i e s of n o r t h e r l y 

t r e n d i n g h i g h - a n g l e fault z o n e s r e s u l t s i n s u c c e s s i v e l y o l d e r 

beds be ing e x p o s e d as a s e c t i o n i s fo l lowed w e s t w a r d . 

S T R U C T U R E O F T H E C R O W S N E S T C O A L B A S I N 

The b r o a d open fold shown on s e c t i o n X - Y between the 

E l k R i v e r and fault " c " i s t y p i c a l of the known r e g i o n a l s t r u c ­

ture of the C o a l B a s i n . A l t h o u g h the g e n e r a l shape of the C o a l 

B a s i n has been e s t a b l i s h e d by the r e c o n n a i s s a n c e m a p p i n g of 

M c E v o y and o t h e r s , s t r u c t u r a l d e t a i l s of the c e n t r a l p a r t of 

the B a s i n a r e not f u l l y known, p a r t l y b e c a u s e of its i n a c c e s s i b i ­

l i ty and h e a v y f o r e s t c o v e r , and p a r t l y b e c a u s e the a r e a l a c k s 

e c o n o m i c i n t e r e s t . In v iew of the s t r u c t u r a l c o m p l i c a t i o n s 

that have been d i s c o v e r e d i n the F e r n i e and M i c h e l a r e a s w h e r e 

d e t a i l e d w o r k has been done it m a y be that the s t r u c t u r e of the 

B a s i n , as shown i n the p l a n and c r o s s - s e c t i o n , r e p r e s e n t s an 

o v e r - s i m p l i f i c a t i o n . 

In the s o u t h e r n and w i d e r p o r t i o n of the B a s i n the 

m a i n s y n c l i n a l a x i s i s e s t i m a t e d , f r o m o b s e r v a t i o n s of s u b ­

s i d i a r y folds i n the M o r r i s s e y a r e a , to plunge n o r t h w a r d at 
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a p p r o x i m a t e l y 7 d e g r e e s . A t the n o r t h and n a r r o w end of the 

C o a l B a s i n , s t r u c t u r e c o n t o u r s on c o a l s e a m s that have been 

m i n e d show a s o u t h e r l y plunge of the s t r u c t u r e s a v e r a g i n g 11 

d e g r e e s . A l o n g the s i d e s of the B a s i n the beds g e n e r a l l y dip 

i n w a r d s at a n g l e s v a r y i n g f r o m 20 to 45 d e g r e e s . In the 

M i c h e l a r e a the s y n c l i n a l s t r u c t u r e i s cut by a s e r i e s of n o r t h -

t r e n d i n g , w e s t - d i p p i n g , h i g h - a n g l e f a u l t s . T h e s e faults , shown 

on c r o s s - s e c t i o n s p r e p a r e d by B . R . M c K a y (1933), dip w e s t ­

w a r d at a n g l e s of 60 to 70 d e g r e e s , and g e n e r a l l y show r e l a ­

t i v e l y s m a l l u p w a r d m o v e m e n t on t h e i r west s i d e s , but e v i d e n c e 

of n o r m a l d i s p l a c e m e n t has been o b s e r v e d on s e v e r a l of the 

f a u l t s . T h e only h i g h - a n g l e t h r u s t - f a u l t shown on the p l a n 

(see F i g . 3) i s one on w h i c h s e v e r a l h u n d r e d feet of d i s p l a c e ­

ment o c c u r r e d . T h i s fault , g e n e r a l l y r e f e r r e d to a s the 

" M a c K a y fault , " m a r k s the e a s t e r n edge of m i n i n g o p e r a t i o n s 

on the south side of M i c h e l C r e e k . 

F o r m u c h of i ts length the e a s t e r n edge of the C r o w s ­

nest C o a l B a s i n i s m a r k e d by a n o r t h e r l y t r e n d i n g fault zone , 

that m a y be r e f e r r e d to a s the " E r i c k s o n fault . " F o r p a r t of 

its length this fault fo l lows the v a l l e y of E r i c k s o n C r e e k (see 

F i g . 3) and s e p a r a t e s v e r t i c a l l y d i p p i n g p a l a e o z o i c s f r o m 

s t r o n g l y fo lded K o o t e n a y b e d s . A t no point i s the fault e x ­

p o s e d a l though i ts p o s i t i o n m a y be e s t i m a t e d to wi th in a few 

feet in e x p o s u r e s a l o n g M i c h e l C r e e k southeast of the mouth 

of E r i c k s o n C r e e k . T h e fault c a n be t r a c e d s o u t h w a r d a l o n g 

the east s ide of M i c h e l C r e e k to w h e r e it d i e s out in an a n t i ­

c l i n a l fold just south of the plane of the c r o s s - s e c t i o n . 

A l t h o u g h the d ip c o u l d not be e s t a b l i s h e d , o b s e r v a t i o n s of the 

s u r f a c e t r a c e of the fault and of d r a g r e l a t i o n s h i p s suggest 

that the fault i s an e a s t - d i p p i n g u n d e r t h r u s t , as shown at " c " 

on s e c t i o n X - Y , F i g . 7. 

A t h r u s t fault that m a y be t e r m e d the " M a r t e n C r e e k 

f a u l t " i s e x p o s e d on M a r t e n C r e e k west of the n o r t h e r l y f l o w ­

ing p a r t of M i c h e l C r e e k (see F i g . 3). T h e fault s t r i k e s due 

n o r t h and d i p s west at 35 d e g r e e s , the d ip d e c r e a s e s d o w n ­

w a r d so that it a p p e a r s as if the fault m e r g e s with the bedding 

at depth . D i s p l a c e m e n t on this fault i s s u c h that only the 

u p p e r few h u n d r e d feet of the K o o t e n a y f o r m a t i o n a r e exposed) 

i n the M a r t e n C r e e k a r e a . B e t w e e n the E r i c k s o n and M a r t e n 

C r e e k faults the s e d i m e n t s , w h i c h f o r m a d e p r e s s e d wedge, 

a r e v e r y t ight ly f o l d e d . 
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S T R U C T U R E O F T H E A R E A E A S T O F T H E C O A L B A S I N 

T h e s t r u c t u r e shown on s e c t i o n X - Y , F i g . 7, between 

fault " c " and C o r b i n i s b a s e d on t r a v e r s e s made i n the v i c i n i t y 

of M i c h e l H e a d . F a u l t " d " and the tight o v e r t u r n e d a n t i c l i n e 

above it a r e w e l l e x p o s e d i n a n o r t h w e s t e r l y t r e n d i n g v a l l e y that 

s e p a r a t e s the c o a l m e a s u r e s at M i c h e l H e a d f r o m the P a l a e o z o i c 

r o c k s to the southwest . T h e fault s t r i k e s n o r t h - n o r t h w e s t and 

d i p s to the west at a p p r o x i m a t e l y 45 d e g r e e s . T h e s y n c l i n e 

between faults " c " and " d " r e p r e s e n t s the s o u t h w a r d e x t e n s i o n 

of the n o r t h - t r e n d i n g M o u n t T a y l o r s y n c l i n e . B e t w e e n M i c h e l 

H e a d and C o r b i n o u t c r o p s w i t h i n the F e r n i e shale a r e i n f r e ­

quent so that the s t r u c t u r e may w e l l be m o r e c o m p l e x than 

that shown. E a s t of C o r b i n the s t r u c t u r e shown on s e c t i o n X - Y 

i s taken f r o m a c r o s s - s e c t i o n made by B . R . M a c K a y (1932). 

T h e h i g h - a n g l e t h r u s t , " e , " i s shown by M a c K a y to t r e n d n o r t h -

n o r t h w e s t a n d d i p s to the west at 80 d e g r e e s . T h e u n d e r t h r u s t 

fault , " f , " s t r i k e s a l m o s t due n o r t h and dips east at 80 d e g r e e s . 

E a s t of C o r b i n the w e s t w a r d dip of the L e w i s t h r u s t i s shown 

at 6 d e g r e e s in a c c o r d a n c e with the r e s u l t s obtained by M a c K a y 

i n the C r o w s n e s t P a s s a r e a . W e s t of C o r b i n the i n c r e a s e d dip 

on the L e w i s o v e r t h r u s t i s i n f e r r e d by p r o j e c t i n g to the plane 

of the s e c t i o n the 2 5 - d e g r e e dip of the L e w i s obtained by Bethune 

at N o r t h K o o t e n a y P a s s . 

T h e s y n c l i n a l a x i s extending n o r t h w a r d f r o m T e n t 

M o u n t a i n and a l o n g A l e x a n d e r C r e e k i s b a s e d on o b s e r v e d d i p s 

on T e n t M o u n t a i n , in C r o w s n e s t P a s s , and a l o n g A l e x a n d e r 

C r e e k . C u t t i n g t h r o u g h the c r e s t of T e n t Mountain i s a h i g h -

angle w e s t - d i p p i n g t h r u s t that c a n be t r a c e d n o r t h w a r d a s far 

as G l a c i e r C r e e k but it i s c o n c e a l e d beyond that point . O n 

T e n t M o u n t a i n this fault s t r i k e s n e a r l y due n o r t h and dips west 

at 70 d e g r e e s . 

T h e s t r u c t u r e shown i n the F l a t h e a d a r e a i s b a s e d 

on m a p p i n g done by Bethune (1936). T h e w r i t e r spent s e v e r a l 

days t r a v e r s i n g in the v i c i n i t y of F l a t h e a d townsite and was 

able to c h e c k the l o c a t i o n of the faults shown on the p l a n . H o w ­

e v e r , b e c a u s e of the th ick f o r e s t c o v e r i n the a r e a and the 

s c a r c i t y of o u t c r o p s , it was not p o s s i b l e to c o n f i r m the 

d i p s of m a n y of the faults or the r e l a t i o n s of the faults to one 
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a n o t h e r . T h e e a s t w a r d dip of the F l a t h e a d fault s e e m s r e a s o n ­

able b e c a u s e i n i t s e x t e n s i o n into n o r t h e r n M o n t a n a C l a p p (1932) 

f inds the fault to be e a s t - d i p p i n g . T h e t i m e r e l a t i o n s h i p s of the 

s e v e r a l faults of the F l a t h e a d townsite a r e a suggested by B e t h u n e ' 

c r o s s - s e c t i o n s a r e a s fo l lows : 

1. T h e e a s t - d i p p i n g and n o r t h - t r e n d i n g F l a t h e a d fault f o r m e d 

e a r l y i n the s t r u c t u r a l h i s t o r y of the a r e a and has been 

fo lded by l a t e r m o v e m e n t s . 

2. T h e n o r t h - to n o r t h w e s t - d i p p i n g and n o r t h e a s t - t r e n d i n g 

P i t o n s fault , w h i c h s e p a r a t e s the P a l a e o z o i c r o c k s f r o m 

the M e s o z o i c just n o r t h of F l a t h e a d townsite , t r u n c a t e s 

the F l a t h e a d faul t . 

3. T h e s o u t h - d i p p i n g and e a s t - t r e n d i n g T o w n s i t e fault , on w h i c h 

the P a l a e o z o i c s e d i m e n t s have o v e r r i d d e n the M e s o z o i c s e ­

quence just south of F l a t h e a d townsite , cuts both of the above 

m e n t i o n e d faults and is shown as b e i n g only s l i g h t l y f o l d e d . 

S T R U C T U R E O F T H E F E R N I E C O A L A R E A 

T h e s t r u c t u r e of the F e r n i e C o a l A r e a has been shown 

on the g e o l o g i c a l m a p of the a r e a (see F i g . 1, i n pocket) and 

by the two c r o s s - s e c t i o n s A - B and C - D (see F i g . 2, in pocket ) . 

T h e s t r u c t u r e of a s m a l l a r e a that was s tudied i n d e t a i l on 

C a s t l e M o u n t a i n r i d g e i s i l l u s t r a t e d by the c r o s s - s e c t i o n A - B 

(see F i g . 2). In the e a s t e r n p a r t of the m a p - a r e a , w h e r e e x ­

tens ive m i n i n g o p e r a t i o n s p r o v i d e adequate c o n t r o l , the s t r u c ­

ture has been shown i n p l a n (see F i g . 1) by s t r u c t u r e c o n t o u r s 

( in red) d r a w n on the top of the N o . 10 c o a l s e a m . 

T h e a r e a m a p p e d i s on the west l i m b of the C r o w s n e s t 

B a s i n and the p r e v a i l i n g s t r u c t u r a l t r e n d i s a n e a s t e r l y r e g i o n a l 

d ip that i n g e n e r a l r a n g e s f r o m 35 d e g r e e s a l o n g the E l k R i v e r 

e s c a r p m e n t to a l m o s t z e r o at the e a s t e r n edge of the m i n e 

w o r k i n g s . W i t h i n the a r e a u n d e r l a i n by m i n e w o r k i n g s , the 

c r o s s - s e c t i o n s show that a s e r i e s of gentle undulat ions a r e 

s u p e r i m p o s e d on the r e g i o n a l d i p . T o the west of the a c t i v e l y 

m i n e d a r e a F e r n i e shale c r o p s out and in that unit the s t r u c ­

ture b e c o m e s i n c r e a s i n g l y c o m p l e x ; e v i d e n c e d by s t r o n g folds 

and n u m e r o u s f a u l t s . 
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P l a t e 5 . L o w - a n g l e o v e r t h r u s t n e a r t h e t o p o f C a s t l e M o u n t a i n . 



s 

S t r u c t u r e o f L o w e r K o o t e n a y F o r m a t i o n s , v e r t i c a l 

s e c t i o n of C a s t l e M o u n t a i n R i d g e . 



F O L D S 

T h e p r e v a i l i n g t r e n d of the fold a x e s v a r i e s f r o m n o r t h 

i n the s o u t h e r n p a r t of the a r e a m a p p e d , to east of n o r t h in the 

n o r t h e r n p a r t of the a r e a , with a r a t h e r s h a r p bend i n the fold 

a x e s taking p l a c e a l o n g C a s t l e M o u n t a i n r i d g e . T h e i n t e n s i t y 

of fo ld ing a p p e a r s to be d i r e c t l y r e l a t e d to the c o m p e t e n c y of 

the r o c k units that have been i n v o l v e d . F o l d s that a r e tight in 

the i n c o m p e t e n t F e r n i e f o r m a t i o n , die out u p w a r d i n the l o w e r 

few h u n d r e d feet of the K o o t e n a y f o r m a t i o n , as i l l u s t r a t e d i n 

s e c t i o n A - B , F i g . 2. In the m o r e c o m p e t e n t upper K o o t e n a y , 

E l k , and B l a i r m o r e f o r m a t i o n s , only the s l ightes t r e f l e c t i o n 

of the s t r o n g folds o b s e r v e d l o w e r in the s e c t i o n i s a p p a r e n t . 

F o r the m o s t p a r t the plunge of the folds i s gentle , but on 

C a s t l e M o u n t a i n r i d g e w h e r e the s t r u c t u r e s bend s h a r p l y to the 

east the fo lds plunge n o r t h w a r d at a n g l e s up to 25 d e g r e e s . 

T h e u p w a r d d i m i n u t i o n of i n t e n s i t y of fo ld ing i s of 

e c o n o m i c s i g n i f i c a n c e . In a l m o s t a l l e x p o s u r e s of the l o w e r 

K o o t e n a y f o r m a t i o n a l o n g the west side of the C o a l B a s i n the 

l o w e r few h u n d r e d feet of the c o a l m e a s u r e s w e r e t ightly f o l d e d . 

In g e n e r a l the fo ld ing has b e c o m e m o d e r a t e about 800 feet above 

the base of the f o r m a t i o n , but below this h o r i z o n the f o l d i n g is 

s u c h that u n d e r g r o u n d m i n i n g c o u l d be done only with g r e a t d i f ­

f i c u l t y . It i s of i n t e r e s t to note that at the u n s u c c e s s f u l v e n ­

t u r e s at M o r r i s s e y and H o s m e r the p r i m a r y effort was made i n 

e x p l o r i n g the lowest c o a l s e a m s of the s e c t i o n . B y c o n t r a s t , 

the o p e r a t i o n s at C o a l C r e e k and M i c h e l w e r e i n i t i a t e d i n the 

u p p e r p a r t of the K o o t e n a y w h e r e fo lding i s n o r m a l l y gent le . 

H o w e v e r , it should be noted that w h e r e b a r r e n c o v e r i s not too 

thick , s e a m s t h i c k e n e d in folds m a y be s t r i p - m i n e d , see 

pages 74 to 76. 

F A U L T S 

vVithin the F e r n i e f o r m a t i o n faults a r e n u m e r o u s and 

often c l o s e l y s p a c e d , a r e g e n e r a l l y n o r t h e r l y t r e n d i n g , and 

u s u a l l y d ip at h i g h a n g l e s . U n f o r t u n a t e l y , l a c k of cont inui ty 

of o u t c r o p s made it i m p o s s i b l e to t r a c e any of the faults for 

a p p r e c i a b l e d i s t a n c e s . A l o w - a n g l e fault wi th in the F e r n i e 

f o r m a t i o n i s w e l l e x p o s e d e n c i r c l i n g the top of C a s t l e M o u n ­

tain ( see P l a t e 5). T h e fault plane is fo lded so that at the west 
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side of C a s t l e M o u n t a i n it d i p s gently east and at the east s ide 

the d ip i s a p p r o x i m a t e l y 10 d e g r e e s to the west . S l i c k e n s i d e s 

on the fault s u r f a c e i n d i c a t e a r e l a t i v e e a s t e r l y m o v e m e n t of 

the upper plate of the fault . 

W i t h i n the K o o t e n a y f o r m a t i o n only one fault of l a r g e 

d i s p l a c e m e n t , the e a s t - d i p p i n g u n d e r t h r u s t shown on s e c t i o n 

A - B (see F i g . 2, i n pocket) , was r e c o g n i z e d i n the f i e l d . T h i s 

fault s e p a r a t e s n e a r l y v e r t i c a l l o w e r K o o t e n a y beds f r o m gent ­

l y d i p p i n g s t r a t a to the east , a n d d i e s out u p w a r d s below the 

N o . 2 c o a l s e a m . In the m i n e s of the a r e a faults a r e e n c o u n ­

t e r e d quite f r e q u e n t l y but a r e g e n e r a l l y of s m a l l d i s p l a c e m e n t 

and u s u a l l y have af fected only one s e a m . F o r the m o s t p a r t 

the faults s t r i k e n o r t h to east of n o r t h , d ip e a s t w a r d , a r e 

h i g h - a n g l e , a r e g e n e r a l l y s l i g h t l y fo lded , and show r e l a t i v e 

u p w a r d m o v e m e n t on t h e i r east s i d e s . F a u l t i n g i s m o r e f r e ­

quent i n c o a l s e a m s l y i n g c l o s e to a bed of c o n g l o m e r a t e o r 

c o a r s e sandstone , and s e a m s u n d e r l a i n o r o v e r l a i n by i n c o m ­

petent s t r a t a tend to undulate with consequent v a r i a t i o n s i n 

t h i c k n e s s . T h e p r e v a i l i n g u p w a r d m o v e m e n t on the east s i d e s 

of the faults i s b e l i e v e d to be the r e s u l t of a tendency for the 

upper beds of the s e c t i o n to s l ide o u t w a r d f r o m the a x i s of 

the C o a l B a s i n d u r i n g c o m p r e s s i o n . A s the c o m p r e s s i v e f o r ­

c e s a r e b e l i e v e d to have a c t e d f r o m the west , the e a s t - d i p p i n g 

t h r u s t s of the F e r n i e a r e a a r e c o n s i d e r e d to be h i g h - a n g l e 

u n d e r t h r u s t s . 

In a d d i t i o n to the u n d e r t h r u s t faults r e f e r r e d to above , 

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

u n d e r g r o u n d o p e r a t i o n s . T h e y a r e u s u a l l y of s m a l l d i s p l a c e ­

ment and v a r y w i d e l y in s t r i k e . 

T h e f o l d i n g of the l o w - a n g l e t h r u s t on C a s t l e M o u n t a i n 

and of m a n y of the faults o b s e r v e d u n d e r g r o u n d suggests that 

m u c h of the faul t ing of the a r e a took p l a c e o v e r a long p e r i o d 

of t i m e , wi th r e n e w e d m o v e m e n t o c c u r r i n g on o l d l i n e s of 

w e a k n e s s . No e v i d e n c e , to date the p e r i o d when fault ing o r 

fo lding o c c u r r e d , was obtained within the a r e a m a p p e d . 

H o w e v e r , i n the F l a t h e a d a r e a the fo lding and fault ing v i s i b l e 

in the E o c e n e K i s h i n e n a f o r m a t i o n i m p l i e s that the m a i n 

m o u n t a i n b u i l d i n g f o r c e s w e r e of E o c e n e o r l a t e r a g e . 
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S U M M A R Y 

C o n s i d e r i n g the r e g i o n as a whole the m a j o r s t r u c t u r a l 

p a t t e r n shows m a n y h i g h - a n g l e w e s t - d i p p i n g t h r u s t s , a few 

e a s t - d i p p i n g u n d e r t h r u s t s , a good m a n y fo lded faults , and only 

a few n o r m a l f a u l t s . T h e s t r u c t u r e s b e a r a d i r e c t r e l a t i o n to 

the c o m p e t e n c y of the beds i n v o l v e d . T h e age of the f o l d i n g i s 

b e l i e v e d to be E o c e n e o r l a t e r . 

In the F e r n i e a r e a tight fo ld ing of the i n c o m p e t e n t 

F e r n i e s h a l e s d i e s out u p w a r d into the K o o t e n a y f o r m a t i o n i n 

w h i c h faults a r e r a r e and m a i n l y a r e e a s t - d i p p i n g u n d e r t h r u s t s . 

- 61 -



C H A P T E R V - - E C O N O M I C G E O L O G Y 

T h e m i n e r a l and fuel r e s o u r c e s of the C r o w s n e s t C o a l 

B a s i n i n c l u d e b i t u m i n o u s and c a n n e l c o a l , phosphate , l i m e s t o n e , 

b u i l d i n g stone, c l a y and shale , g r a v e l , and s u r f a c e and u n d e r ­

g r o u n d w a t e r . O f these , c o a l i s at the p r e s e n t the m o s t i m p o r ­

tant e c o n o m i c r e s o u r c e and s u p p o r t s the m a j o r i n d u s t r y of the 

r e g i o n . T h e r e s e r v e s of m i n a b l e c o a l have been e s t i m a t e d by 

M a c K a y (1947) to be a p p r o x i m a t e l y s ix b i l l i o n tons . A s s u m i n g 

only ha l f of this tonnage i s r e c o v e r a b l e , then, at the p r e s e n t 

r a t e of p r o d u c t i o n , the r e s e r v e c o u l d s u p p o r t the i n d u s t r y for 

3, 000 y e a r s . N e x t to c o a l in i m p o r t a n c e , s u r f a c e and u n d e r ­

g r o u n d w a t e r p l a y a m a j o r r o l e i n the d e v e l o p m e n t of e l e c t r i c 

p o w e r . T h e r e m a i n d e r of the i n d u s t r i a l m i n e r a l s l i s t e d above 

have not yet a c h i e v e d e c o n o m i c s i g n i f i c a n c e . 

C O A L 

H I S T O R I C A L O U T L I N E 

A c c o r d i n g to R i c k a r d (1942) M i c h a e l P h i l l i p p s was the 

f i r s t m a n to d i s c o v e r and p r o s p e c t c o a l i n the C r o w s n e s t P a s s . 

D u r i n g the y e a r s 1873 and 1874 P h i l l i p s p r o s p e c t e d c o a l o u t ­

c r o p s on M o r r i s s e y and C o a l C r e e k s and c a r r i e d w o r d of the 

i m m e n s e c o a l r e s e r v e s to F o r t S t e e l e . B e c a u s e of the l a c k of 

t r a n s p o r t a t i o n , l i t t le i n t e r e s t was taken in P h i l l i p p s ' r e p o r t s 

o r i n r e p o r t s of the G e o l o g i c a l S u r v e y of C a n a d a f r o m 1880 to 

1883 substant iat ing P h i l l i p p s 1 r e p o r t s . H o w e v e r , i n 1887, W i l l i a m 

F e r n i e , an e x p e r i e n c e d m i n e r , began p r o s p e c t i n g in the c o a l 

b a s i n . H e found s u c h p r o m i s i n g showings of c o a l that he was 

able to i n t e r e s t C o l o n e l J a m e s B a k e r and A r t h u r F e n w i c k in 

f i n a n c i n g p r o s p e c t i n g i n the a r e a . T h i s w o r k was cont inued 

for eight y e a r s and a s a r e s u l t , a s y n d i c a t e , f o r m e d at V i c t o r i a , 

obtained a c h a r t e r to b u i l d a r a i l r o a d and with the c h a r t e r o b ­

ta ined a grant of l a n d s u r r o u n d i n g the c o a l p r o s p e c t s . 

In 1897 T h e C r o w ' s N e s t P a s s C o a l C o m p a n y L i m i t e d 

was o r g a n i z e d and a c q u i r e d a m a j o r i n t e r e s t i n the F e r n i e -

B a k e r s y n d i c a t e . In this s a m e y e a r m i n i n g was c o m m e n c e d on 

C o a l C r e e k with twenty m i n e r s f r o m C a p e B r e t o n . B y 1898 

a b r a n c h l i n e , c o n s t r u c t e d by the C a n a d i a n P a c i f i c R a i l w a y 
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f r o m F o r t M c L e o d , r e a c h e d F e r n i e , and i n the fo l lowing y e a r 

a r a i l l i n k between F e r n i e and C o a l C r e e k was c o m p l e t e d by 

T h e C r o w ' s N e s t P a s s C o a l C o m p a n y L i m i t e d . D e v e l o p m e n t 

at C o a l C r e e k p r o c e e d e d r a p i d l y u n d e r the guidance of W . R . 

W i l s o n , who was appointed g e n e r a l m a n a g e r in 1899. B e t w e e n 

1898 and 1903, N o s . 1, 2, 3, 4, 5, and 9 m i n e s w e r e opened 

and d e v e l o p e d . In 1901, the G r e a t N o r t h e r n R a i l w a y C o m p a n y , 

h a v i n g a c q u i r e d a s u b s t a n t i a l i n t e r e s t i n T h e C r o w ' s N e s t P a s s 

C o a l C o m p a n y L i m i t e d , f i n a n c e d the c o n s t r u c t i o n of the C r o w ' s 

N e s t S o u t h e r n R a i l w a y f r o m G a t e w a y t h r o u g h F e r n i e to M i c h e l . 

T h i s b r a n c h l i n e c o n n e c t e d with the m a i n l ine of the G r e a t 

N o r t h e r n R a i l w a y and p r o v i d e d r e a d y a c c e s s to an i m p o r t a n t 

m a r k e t . 

T h e C r o w ' s N e s t P a s s C o a l C o m p a n y L i m i t e d u n d e r ­

took d e v e l o p m e n t at M i c h e l and at M o r r i s s e y not long after 

the C o a l C r e e k c o l l i e r y was brought into p r o d u c t i o n . T h e 

M i c h e l c o l l i e r y was brought into p r o d u c t i o n i n 1899, and the 

M o r r i s s e y o r C a r b o n a d o c o l l i e r y i n 1902. C o k e p r o d u c t i o n 

was begun i n F e r n i e in 1899, i n M i c h e l i n 1902, and at M o r r i s ­

sey i n 1903. 

T h e town of F e r n i e was a l m o s t c o m p l e t e l y d e s t r o y e d 

by f i r e in 1908, and on J u l y 31, an e x t e n s i v e b u m p f o r c e d the 

a b a n d o n m e n t of C o a l C r e e k N o . 2 m i n e . T h i s was fo l lowed 

i n 1909 by s e v e r e o u t b u r s t s at M o r r i s s e y that r e s u l t e d in the 

C a r b o n a d o c o l l i e r y b e i n g a b a n d o n e d . In 1911 the N o . 1 E a s t 

m i n e , on C o a l C r e e k , the l a r g e s t p r o d u c e r to date, was^opened, 

i n c r e a s i n g the output s u b s t a n t i a l l y so that i n 1913 the C o a l C r e e k 

p r o d u c t i o n r e a c h e d an a l l - t i m e r e c o r d of 924, 200 s h o r t i o n s . 

In 1906, the C a n a d i a n P a c i f i c R a i l w a y C o m p a n y , w h i c h 

had a c q u i r e d 6 s q u a r e m i l e s of c o a l l a n d on the w e s t e r n edge 

of the C r o w s n e s t C o a l B a s i n , 8 m i l e s n o r t h of F e r n i e , opened 

H o s m e r m i n e s . T h e s e m i n e s w e r e opened wi th g r e a t o p t i m i s m 

and w e r e equipped with extens ive s u r f a c e plant and wi th coke 

o v e n s . H o w e v e r , n u m e r o u s s h a r p folds and faults c o m p l i c a t e d 

m i n i n g , c a u s i n g s u s p e n s i o n of o p e r a t i o n s , and the c o l l i e r y was 

f i n a l l y shut down i n 1914. 

A t C o r b i n , southeast of M i c h e l , a c o l l i e r y s e r v e d by 

a b r a n c h r a i l w a y s o m e 14 m i l e s long , began p r o d u c i n g i n 1908. 

T h e c o l l i e r y was o p e r a t e d e a c h y e a r u n t i l 1935. T h e c o a l at 
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C o r b i n i s in thick s e a m s that have been t h i c k e n e d by f o l d i n g . 

A n open pit was opened at the B i g Showing , i n 1913 and a l though 

it c o u l d not be o p e r a t e d d u r i n g p e r i o d s of deep snow, the open 

pit c o n t r i b u t e d s u b s t a n t i a l l y to the c o l l i e r y output u n t i l 1920 

and a g a i n between 1926 and 1935. T h e C o r b i n c o l l i e r y was r e ­

opened i n 1943 and s i n c e then has been o p e r a t e d i n s e v e r a l 

y e a r s . T h e p r o d u c t i o n i n 1943 and i n subsequent y e a r s has 

been f r o m the open p i t . T h e b r a n c h r a i l w a y was t o r n up after 

the s h u t - d o w n i n 1935 and the c o a l p r o d u c e d subsequent ly has 

b e e n t r u c k e d to M c G i l l i v r a y on the C a n a d i a n P a c i f i c C r o w s n e s t 

P a s s l i n e . A m i n e on T e n t M o u n t a i n in the s a m e a r e a began 

p r o d u c i n g i n 1950. It i s on a s e a m that c r o s s e s the A l b e r t a -

B r i t i s h C o l u m b i a b o u n d a r y d i p p i n g into B r i t i s h C o l u m b i a . 

T h e m i n e is an open pit o p e r a t e d by H i l l c r e s t M o h a w k 

C o l l i e r i e s L i m i t e d of B e l l e v u e , A l b e r t a . 

T h e a n n u a l p r o d u c t i o n f r o m C r o w s n e s t P a s s a r e a 

e x c e e d e d 1 ,000 ,000 s h o r t tons of c o a l i n 1909, 1910, 1912, and 

1913, but d e c l i n e d in the e a r l y y e a r s of W o r l d W a r I, and i n 

the next t w e n t y - s i x y e a r s p r o d u c t i o n r e a c h e d 1, 000, 000 tons 

only i n 1927 and 1928. S i n c e 1941 the g r o s s output has e x c e e d e d 

1, 000,, 000 tons e a c h y e a r except 1945 and 1946. T h e y e a r l y 

p r o d u c t i o n i s tabulated on table fac ing this page . 

T o the end of 1951 T h e C r o w ' s N e s t P a s s C o a l C o m p a n y 

L i m i t e d has p r o d u c e d 40, 597, 873 tons of c o a l . In 1926 W . R . 

W i l s o n was s u c c e e d e d as g e n e r a l m a n a g e r of that c o m p a n y by 

h i s son, H . P . W i l s o n , who was s u c c e e d e d i n 1944 by T . H . 

W i l s o n . In spite of s e r i o u s c o m p e t i t i o n f r o m o i l , the c o m p a n y 

has m a i n t a i n e d a s u b s t a n t i a l output for m a n y y e a r s . T h e q u a ­

l i t y of the c o a l and the fact that s e v e r a l of the s e a m s y i e l d c o a l 

sui table for m a k i n g m e t a l l u r g i c a l coke have been i m p o r t a n t in 

m a i n t a i n i n g the m a r k e t . F o r m a n y y e a r s the n e e d of r a i l w a y s , 

notably the G r e a t N o r t h e r n R a i l w a y , for s t e a m c o a l , p r o v i d e d 

an i m p o r t a n t m a r k e t . S a l e s of c o a l i n the U n i t e d States have been 

of i m p o r t a n c e f r o m 1899, but f r o m 1923, wi th the c o n v e r s i o n 

of the G r e a t N o r t h e r n l o c o m o t i v e s to b u r n i n g o i l , the e x p o r t 

of c o a l to the U n i t e d States has been l e s s i m p o r t a n t and s a l e s 

in C a n a d a have been twice to twenty t i m e s the s a l e s i n the 

U n i t e d S t a t e s . T h e i m p o r t a n c e of coke p r o d u c t i o n i s i n d i c a t e d 

by the q u a n t i t i e s of c o a l u s e d i n the m a k i n g of coke (see table fac ing 

this page) . A s u b s t a n t i a l p a r t of the coke made has been s o l d 
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C O A L P R O D U C E D A T C O L L I E R I E S O F T H E C R O W S N E S T C O A L BASIN 
(In Short Tons) 

C O R B I N C O A L C R E E K A N D E L K MORRISSEY - C A R B O N A D O 
C O L L I E R Y M I C H E L C O L L I E R Y H O S M E R C O L L I E R Y R I V E R C O L L I E R I E S (2) C O L L I E R Y 

Y e a r Total G r o s s Total Used for G r o s s Total Used for G r o s s Total Used for G r o s s Total Used for G r o s s Total G r o s s 
Sales Output Sales Coke Output Sales Coke Output Sales Coke Output Sales Coke Output Output Tons (1) 
Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons 

1898 10,454 526 11,148 11,148 
1899 - - 438 - 438 - - - 69,819 42, 865 114, 922 - - - 115,498 
1900 - - 3,455 7, 483 11,162 - - - 109, 546 107, 912 220, 457 - - - 231, 619 
1901 - - 15,639 36,005 52, 763 - - - 202, 209 166,456 372, 114 - - - 424, 877 
1902 - - 68,314 55,898 127, 515 - - - 129,864 131,318 267, 429 40,961 - 46, 292 441, 236 
1903 - - 130,997 125, 757 263,589 - - - 83, 931 147, 618 241,686 143, 427 6, 122 155,400 660,675 
1904 - - 85,155 171,350 263, 487 - - - 160,178 213,435 387, 409 76,296 8, 223 91,311 742, 207 
1905 - - 116,824 217,799 346, 646 - - - 241,839 211,698 476, 552 83,670 16, 070 108,566 931,764 
1906 - - 121, 546 172, 807 306, 317 - - - 285, 433 167,723 478,008 20, 476 - 22, 578 806,903 
1907 - - 168,804 208,599 396,175 - - - 398,668 153,016 585,517 241 - 246 981,938 
1908 4, 604 4, 604 207,899 231, 082 461,647 706 613 2, 942 285,367 171,786 493, 924 25,291 - 26, 072 989,189 
1909 67, 415 68, 123 232, 753 176, 114, 437,318 13,040 39,508 67, 562 200,119 193, 697 425,565 35, 243 - 36,161 1, 034, 729 
1910 139,854 142,073 315,633 164, 790 512,491 60,590 77, 228 177, 098 529,628 132, 644 697, 272 - - - 1,528, 934 
1911 88,964 91, 524 72, 827 45,139 128,110 12,320 22, 025 44, 127 167, 526 50,051 231, 343 - - - 495,104 
1912 133,507 136, 935 146, 546 115,316 284,325 103, 956 81, 291 210,832 492,746 247, 927 780,466 - - - 1,412, 558 
1913 78, 744 81, 523 106,440 113,299 242, 171 107,762 110,658 243, 631 619,888 261,313 9 24, .20 7 - - - 1,491, 532 
1914 80,588 83,229 111,577 93, 882 225,236 36,195 66,444 114,764 364,654 237,790 646, 575 - - - 1,069,804 
1915 65,968 70,049 146,340 145, 939 311,499 - - - 294,619 238, 771 573, 332 - - - 954,880 
1916 72, 018 77, 302 76,141 176,216 273,413 - - - 369,585 218,014 637,427 - - - 988,142 
1917 105,494 113, 193 35,096 89,718 142, 380 - - - 195,011 128,068 362, 388 - - - 617, 961 
1918 110,049 138,868 83,788 126, 539 231,181 - - - 276,406 138,125 450,759 - - - 820,808 
1919 98,577 89,317 101,489 76,080 193, 612 - - - 291, 922 19,943 342, 934 - - - 625,863 
1920 160,073 169,136 161,822 113, 847 296,343 - - - 444, 65 3 - 483, 597 - - - 949,076 
1921 67,005 76, 083 190,200 95,921 311,697 - - - 414,338 - 463, 146 - - - 850, 926 
1922 59,905 51, 545 164, 027 68, 877 242,668 - - - 304, 916 - 326, 672 - - - 620,885 
1923 48,890 54,058 167, 204 100,536 289, 440 - - - 445,290 - 485,897 - - - 829,395 
1924 25, 069 31,011 104,591 52, 026 165, 541 - - - 93,819 1, 742 109, 788 - - - 306, 341 
1925 69, 065 77,069 264,462 78, 083 360,119 - - - 428, 792 51,579 519, 829 - - - 957, 017 
1926 77, 749 132, 831 289,975 99,799 407, 450 - - - 322, 148 60,180 409,981 - - - 950,262 
1927 130,405 145,731 289,771 91,429 399,500 - - - 383, 394 54, 096 471,191 - - - 1,016,422 
1928 165,356 200,752 317, 612 66,780 402,693 - - - 443, 912 36,940 518,261 - - - 1,121,706 
1929 133,903 188,450 295,060 70,190 383,200 - - - 362,681 45,292 421,460 - - - 993,110 
1930 201,729 239,021 219,274 60,883 297, 429 - - - 176,725 49,072 235, 493 - - - 771,943 
1931 262, 703 288,067 206, 948 59, 885 277,217 - - - 117, 312 50,335 175,513 - - - 740,797 
1932 270,630 314,375 200,626 31, 076 240, 022 - - - 81, 790 16, 565 104, 0 24 - - - 658,421 
1933 206,5 29 243, 277 215,889 9, 447 231,382 - - - 56, 746 - 60,339 - - - 534,998 
1934 229,953 273,267 262, 917 53, 641 327,070 - - - 99,175 - 102, 596 - - - 702, 933 
1935 10, 840 11, 170 300,110 41, 639 347,489 - - - 93, 696 - 97, 304 - - - 455,963 
1936 - - 349,272 12, 918 424,436 - - - 99,596 - 102, 642 - - - 527, 078 
1937 - - 288,846 71, 838 389,616 - - - 116,971 3, 912 124, 617 - - - 514,233 
1938 - - 266,673 86,615 367, 732 - - - 114, 983 - 118,424 - - - 486,156 
1939 - - 383,023 87,615 513, 613 - - - 112, 606 - 115,780 - - - 629,393 
1940 - - 562, 819 99, 028 730,862 - - - 135,055 - 138,839 - - - 869, 70L 
1941 - - 721,246 140,887 953,389 - - - 192, 278 - 195,791 - - - 1,149,180 
1942 - - 750,245 143,854 972,250 - - - 197,177 - 201,189 - - - 1,173, 439 
1943 34,131 39,762 591,251 130,463 772, 264 - - - 219, 845(2)- 226, 754(2) - - - 1,038,780 
1944 153,468 185,528 544, 719 126, 623 728,665 - - - 311, 406 - 340,952 - - - 1,255, 145 
1945 - - 497, 166 100,600 660,494 - - - 285, 949 - 313, 510 - - - 974, 004 
1946 1, 294 1, 294 462, 880 106,122 649,256 - - - 280,767 - 315,640 - - - 966,190 
1947 98,856 98,856 551,162 175,665 848,712 - - - 323, 341 - 354, 349 - - - 1,301, 917 
1948 150,638 150,638 573, 077 154,342 844, 690 - - - 266,815 - 293,857 - - - 1,289, 185 
1949 - - 533, 461 228, 792 899,677 - - - 309,518 - 338,899 - - - 1,238, 576 
1950 - - 525, 894 213,218 808,696 - - - 277, 641 _ 304, 943 - - - 1,138,389 
1951 - - 532, 352 236, 871 851,458 - - - 282,355 - 312, 860 - - - 1,249,501 
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Note: G r o s s output includes materia l discarded as washery waste, coal used in making coke, and coal burned at c o l l i e r y . 

^ Total G r o s s Output includes: from E r i c k s o n C o l l i e r y , 138 tons in 1899; from the H i l l c r e s t Mohawk C o l l i e r y , 24,750 tons in 1950, and 85,183 tons in 1951. 
(2) 

1943 and subsequent years , production credited is from the E l k R i v e r C o l l i e r y . 



in the U n i t e d States . C o k e p r o d u c t i o n was begun in F e r n i e i n 

1898, C o a l C r e e k c o a l b e i n g u s e d ; coke p r o d u c t i o n in M i c h e l 

was s t a r t e d in 1900. E x c e p t in 1937, no coke has been made 

i n F e r n i e s ince 1932. C o k e s a l e s have i n c r e a s e d i n r e c e n t 

y e a r s but have not yet r e a c h e d the peak of m o r e than 260, 000 

s h o r t tons r e a c h e d i n 1905. U n t i l 1939 a l l c o k e had been m a d e 

i n beehive ovens but i n that y e a r a b a t t e r y of C u r r a n K n o w l e s 

b y - p r o d u c t ovens was brought into o p e r a t i o n at M i c h e l . T h e 

b y - p r o d u c t oven i n s t a l l a t i o n has been i n c r e a s e d f r o m t i m e to 

t i m e , m o s t r e c e n t l y i n the a u t u m n of 195 2, and at the end of 

that y e a r the e n t i r e coke output was p r o d u c e d i n b y - p r o d u c t 

o v e n s . T a r i s r e c o v e r e d for sa le a n d c o a l gas i s u s e d to heat 

the ovens and s t e a m b o i l e r s , and to supply other needs for 

heat at the c o l l i e r y . 

C o a l i s p r e p a r e d i n m o d e r n p r e p a r a t i o n plants at 

M i c h e l and at the E l k R i v e r c o l l i e r y . A n e n t i r e l y new s u r ­

face p lant was p r o v i d e d at C o a l C r e e k in 1953, and with the 

m i n e s now o p e r a t e d t h e r e , i s known as the E l k R i v e r c o l l i e r y . 

F E R N I E C O A L A R E A 

A s i n d i c a t e d on the s t r a t i g r a p h i c s e c t i o n on pages 

36 to 39, t h e r e a r e wi th in the K o o t e n a y f o r m a t i o n i n the 

F e r n i e a r e a t h i r t e e n c o a l s e a m s of c o m m e r c i a l t h i c k n e s s . 

T h e m a j o r i t y of these s e a m s a r e s u f f i c i e n t l y low i n a s h as to 

w a r r a n t t h e i r b e i n g m i n e d . T o date only s ix of these s e a m s , 

N o s . 3, 4, 5, 9, 10, and B , have been e x t e n s i v e l y m i n e d , 

a l though s e v e r a l of the other c o a l beds have been p r o s p e c t e d 

a c t i v e l y . 

P r i o r to 1942 m i n e s w e r e o p e r a t e d on both the n o r t h 

and south s i d e s of C o a l C r e e k , p r o d u c t i o n be ing h a n d l e d at 

the C o a l C r e e k t i p p l e . T h e s e a m s w e r e d e v e l o p e d by m a i n 

haulage r o a d s fo l lowing the s t r i k e of the c o a l and d r i v e n into 

the m o u n t a i n s i d e r o u g h l y at r i g h t a n g l e s to the t r e n d of the 

c r e e k v a l l e y . F r o m the haulage l e v e l i n c l i n e s and s l o p e s 

w e r e d r i v e n up and down the d i p , r o a d w a y s w e r e d r i v e n p a r a l ­

l e l i n g the m a i n haulage and the c o a l was e x t r a c t e d by p i l l a r -

a n d - s t a l l o r a m o d i f i e d l o n g w a l l method of m i n i n g . B y these 

m e t h o d s , the w o r k i n g s i n ten m i n e s , of w h i c h only the N o . 1 

E a s t m i n e i s s t i l l i n o p e r a t i o n , d e v e l o p e d o r p a r t i a l l y e x ­

t r a c t e d the c o a l i n the e x t e n s i v e a r e a shown in F i g . 10 ( in 

pocket ) . 
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In the m o r e r e c e n t u n d e r g r o u n d o p e r a t i o n s , w h i c h 

w e r e c o n f i n e d to the south side of C o a l C r e e k , r a t h e r frequent 

s e v e r e b u m p s and o u t b u r s t s o c c u r r e d . B e c a u s e of these o c ­

c u r r e n c e s and i n v iew of the l a r g e v i r g i n c o a l a r e a l y i n g to 

the west of the o l d w o r k i n g s u n d e r m o d e r a t e c o v e r , it was 

d e c i d e d to open a new c o l l i e r y t h r e e - q u a r t e r s of a m i l e west 

of the C o a l C r e e k t i p p l e . T h i s p r o j e c t , the E l k R i v e r c o l l i e r y , 

shown in P l a t e 6, was c o m p l e t e d i n N o v e m b e r 1943, and now 

h a n d l e s the p r o d u c t i o n f r o m five m i n e s , the N o s . 3, 4, 9, 

10, and 1 E a s t , m i n e s . 

T h e l o c a t i o n a n d extent of the u n d e r g r o u n d w o r k i n g s 

on C o a l C r e e k shown on the m i n e p lan (see F i g . 10) and i n p a r t 

on the two c r o s s - s e c t i o n s m a p ( F i g . 2, in pocket ) . F o r a d e s ­

c r i p t i o n of the m i n i n g methods u s e d i n the F e r n i e a r e a the 

r e a d e r i s r e f e r r e d to a r e c e n t l y p u b l i s h e d p a p e r " M i n i n g P i t c h i n g 

S e a m s in N o r t h w e s t C a n a d a 1 1 by T . H . W i l s o n (1949). T h e o p e r a ­

t ions at E l k R i v e r c o l l i e r y have been d e s c r i b e d by W . C . 

W h i t t a k e r (1944). 

P e r t i n e n t data r e l a t i n g to the m i n e s and c o a l s e a m s 

of the F e r n i e a r e a have been s u m m a r i z e d i n the f o l l o w i n g 

table on pages 67, 68, ,and 69. 

P r o d u c t i o n 

T h e a n n u a l p r o d u c t i o n of the C o a l C r e e k m i n e s i s 

g i v e n i n the table on page 70. 

C h a r a c t e r of the C o a l 

T h e n a t u r e and qual i ty of the C o a l G r e e k c o a l s , w h i c h 

a r e m e d i u m - v o l a t i l e b i t u m i n o u s c o k i n g c o a l s , i s . i n d i c a t e d i n the 

table of a n a l y s e s on page 71. M a n y of the a n a l y s e s g i v e n a r e of 

c h a n n e l s a m p l e s a c r o s s the s e a m o u t c r o p taken i n s u r f a c e t r e n c h e s 

f r o m 4 to 10 feet i n depth . It i s l i k e l y that c o n s i d e r a b l e i m p r o v e ­

ment o v e r the q u a l i t y l i s t e d h e r e would be expected had it been 

p o s s i b l e to s a m p l e a s e l e c t e d m i n a b l e i n t e r v a l beyond the zone of 

s u r f a c e w e a t h e r i n g . 
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Tabular Summary  

DATA ON C O A L SEAMS, C O A L C R E E K AREA 

Thickness of seam 
in feet 

1̂ 

Mine 
No. 

Seam 
No. From To 

Average 
Worked 

Nature 
of Coal 

Nature 
of Roof 

Year 
Opened 

Year Closed and 
Reason for closing 

Outbursts 
or Bumps 

Method of 
Mining 

B - N B 4 6 5 Fairly Hard Fairly good 
shale 

1912 1923, operating 
difficulties 

None, one 
explosion 

Pi l lar -and-
stall 

Old 
No. 1 

10 6 10 7 Soft Hard sandy 
shale 

1897¬
98 

1911, worked to 
a fault 

Moderate 
bumps oc­
casionally, 
no serious 
accidents 

Pillar-and -
stall 

No. 1 
N 

10 10 15 12 Soft, friable Coaly shale . 1908 1923, worked to 
a fault, and ope­
rating difficulties 

None Pillar-and -
stall, small 
areas by 
longwall 

No. 1 
S 

10 12 20 16 Soft, friable Fairly strong 
shale overlain 
by conglome­
rate 

1908 1930, roads were 
hard to maintain, 
marketing difficul­
ties 

Very few, 
several 
fires 

Pi l lar -and-
stall 

No. 1 
E 

10 6 50 20 Friable, top 
2 feet was 
hard 

Sandy shale 
outside, con­
glomerate 
inside 

1910 Numerous, 
both 

Pi l lar -and-
stall and 
modified 
longwall 



Thickness DATA ON C O A L SEAMS, COAL, C R E E K AREA (Cont'd) 
of seam in 

feet 
Mine 

No. 
Seam 
No. From To 

Average 
Worked 

Nature 
of Coal 

Nature 
of Roof 

Year 
Opened 

Year Closed and 
Reason for Closing 

Outbursts 
or Bumps 

Method ot 
Mining 

No. 
10 10 6 15 9 Friable, 

high ash 
Soft shale 1945 None Pillar-and -

stall and 
modified 
longwall 

No. 2 9 5 16 8 Fairly-
hard 

Sandy shale 
overlain by 
conglome­
rate 

1897¬
98 

1932, marketing 
difficulties 

Bumps in 
outer 
workings 

Pillar-and -
stall, minor 
longwall 

Old 
No. 3 

9 3 7 5 Fairly 
hard, high 
quality 

Sandy shale 1900 1905-08, flooded 
after tipple fire, 
1933 marketing 
difficulties 

Numerous 
bumps 
along main 
entry 

Pi l lar -and-
stall and 
longwall 

Old 
No. 9 

9 4 9 5 Hard, good 
quality 

Strong shale, 
a 2-inch clod 
in roof caus­
ed caves 

1904 1913, operating 
difficulties, 
faults 

Very few, 
no out­
bursts 

Longwall 
and pillar-
and-stall 

New 
No. 9 

9 2 14 8 Hard, low 
ash 

Hard sandy 
shale, con­
glomerate 
locally 

1942 None Pillar -and-
stall and 
modified 
longwall 

No. 8 8 5 6 5 1/2 Hard, good 
quality 

Strong shale 1931 1932, marketing 
difficulties, 
faults 

None Develop­
ment 



Thickness DATA ON C O A L SEAMS, C O A L C R E E K AREA (Cont'd)_ 
of seam in 

feet 
Mine 
No. 

Seam 
No. From To 

Average 
Worked 

Nature 
of Coal 

Nature 
of Roof 

Year 
Opened 

Year Closed and 
Reason for Closing 

Outbur sts 
or Bumps 

Method of 
Mining 

No. 6 6 7 Fair ly good Shale 1906 1907, band of rock 
in middle of seam 

None Develop­
ment 

No. 5 5 5̂ 16 12 Rather soft Moderately 
strong shale, 
overlain by 
conglome­
rate 

1904 1915, faults and 
operating diffi­
culties 

None Pi l lar -and-
stall 

Old 
No. 4 

4 12 16 14 Soft, fairly 
high ash, 
poor coking 

Moderately 
strong shale 

1904 1906, coal did not 
coke well 

None Develop­
ment 

New 
No. 4 

4 6 13 8 Friable and 
high ash 

Hard shale 
subject to 
caves 

1942 None Pi l lar -and-
stall and 
modified 
longwall 

New 
No. 3 

3 15 11 Friable, 
clean 

Hard shale 1946 Occasion­
al out-* 
bursts 

P ilia r-and-
stall 

No. 
12 

1 25 Fairly hard, 
high ash 

Sandy shale 1906 1908, encounter­
ed a fault 

None Develop­
ment 

No. 
11 

0 7 12 10 Hard, low 
ash 

Soft shale 
overlain by 
hard, sandy 
shale 

1906 1908, worked to 
a fault 

None Develop­
ment 



GROSS PRODUCTION OF C O A L C R E E K MINES 
In Short Tons  

Old Old Old Old New No. 9 & New 

Year No. 1 No. 2 No. 3 No. 4 No. 5 No. 9 No. IN No. IS No. IE B-N No. 4 No. 10 No. 3 

1904 152, 057 143, 413 25, 423 3, 315 45, 307 17, 895 
1905 120, 203 143, 925 6, 194 77, 488 "77, 418 
1906 65,346 167,680 4, 407 103, 885 136, 690 
1907 239,282 144,160 198,090 
1908 158, 880 228,726 84, 793 11,918 
1909 68, 359 234,719 41, 496 71, 879 9, 112 
1910 49,383 133y, 273 27, 112 213, 879 46, 405 146, 604 77, 677 1, 177 
1911 23, 135 29,688 13, 684 49,959 6, 797 36, 160 5, 514 1, 734 
1912 103, 027 70, 725 171,650 29,400 132, 751 82, 739 190, 175 
1913 38,150 66, 412 159, 722 22, 595 161,885 140, 153 299, 452 32, 393 
1914 42, 076 41, 221 92, 400 21, 144 105,099 254, 231 82, 331 
1915 55, 565 54, 390 38, 949 30, 014 96, 724 261, 948 25, 204 
1916 65, 047 63, 172 39, 693 100,601 307, 151 61, 763 
1917 46, 578 21, 708 32, 186 101, 040 106, 791 51, 176 
1918 54, 402 33, 478 61, 811 114, 435 121, 186 58, 604 
1919 42, 240 66, 948 45, 193 71, 367 72, 446 28, 652 
1920 70, 852 85, 980 67, 780 95, 981 114, 785 48, 221 
1921 72, 673 76, 647 53, 368 91, 514 119,363 49,582 
1922 50,781 59, 113 30,108 63, 289 82, 777 . 35, 974 
1923 74, 404 85, 970 22, 675 104, 750 150, 410 47, 687 
1924 19, 745 22, 603 3,669 17, 079 31, 793 
1925 95,801 108, 956 115,939 199,135 
1926 79, 734 87, 323 87, 291 155,633 
1927 79,608 97, 994 65, 214 228, 373 
1928 98, 110 105,098 74, 286 240,767 
1929 91, 657 87, 125 59,414 183, 264 
1930 57, 701 53, 212 3, 140 121, 441 
1931 48, 679 32, 178 94, 656 
1932 21, 178 21, 824 61, U23 
1933 3, 665 56, 628 
1934 102, 595 
1935 97, 304 
1936 102, 643 
1937 124, 616 

1938 118, 424 
1939 115, 779 
1940 138, 840 
1941 195, 790 
1942 201, 189 
1943 206, 211 11,164 6,961 
1944 153, 924 50,234 111, 995 
1945 125, 133 24, 821 139, 940 
1946 114, 327 31, 393 139, 291 
1947 107, 139 89,420 95, 623 
1948 94,301 116,751 59, 253 
1949 98, 620 117, 287 97, 367 
1950 78, 095 112, 344 90,888 
1951 66, 988 137, 667 81, 644 

- 70 -



P R O X I M A T E A N A L Y S I S O F T H E P R I N C I P A L S E A M S O F T H E C O A L C R E E K A R E A 

S e a m B a ­ • M o i s ­ V o l a ­ F i x e d A s h B . T . U F u e l L a b . N o . o r 

N o . N a t u r e of S a m p l e s i s ture t i le 

M a t ­

ter 

C a r b o n p e r 

cent 

S p e r l b . R a t i o S o u r c e of data 

" B " C h a n n e l of o u t c r o p R 8 .4 23. 3 38.9 2 9 . 4 7, 660 1.67 1425M 

10 2, 100 l b s . of N o . 

I E m i n e r u n c o a l R 1. 0 27. 1 63. 1 9. 8 0 .3 14, 130 2. 32 S w a r t z m a n , R e p t . 

N o . 61, 1939 

9 1, 990 l b s . of N o . 

9 m i n e r u n c o a l R 1.3 23 .4 6 0 . 4 16. 2 0.5 12, 965 2.58 S w a r t z m a n , R e p t . 

N o . 91, 1944 

7 & 8 C h a n n e l of o u t c r o p R 9 .8 22.5 42. 8 25 .9 8, 050 1.90 1264M 

6 C h a n n e l of o u t c r o p R 10. 7 21. 7 43. 6 25. 8 8, 110 2.01 1265M 

5 C h a n n e l of o u t c r o p R 9 .8 20.9 29. 1 31. 5 7, 430 1.87 1267M 

4 1, 956 l b s . of N o . 4 

m i n e r u n c o a l R 1. 1 20. 7 61 .9 17 .4 0.5 12, 705 2.99 S w a r t z m a n , R e p t . 

N o . 92, 1944 

3 N o . 3 m i n e , s a m ­

ple taken 670 feet 

f r o m p o r t a l , m a i n 

entry- D 0 .46 18.9 71. 2 9 .5 3. 77 C . N . P . C . C o . 

2 C h a n n e l of o u t c r o p R 7. 7 25 .9 52. 7 13. 7 2 .04 C . N . P . C . C o . 

1 C h a n n e l of o u t c r o p R 9 .8 18. 2 29 .3 42. 7 5, 360 1.61 1491M 

0 C h a n n e l at o l d N o . 

11 m i n e p o r t a l R 1. 3 17.9 69 .6 11. 3 13, 440 3. 89 1266M 

-1 C h a n n e l of o u t c r o p O 5 .2 24 .6 4 9 . 4 20. 8 6, 970 2.01 1817M 



N o . 9 M i n e 

D u r i n g the months of J u l y and A u g u s t , 1947 ? the f i e l d 

w o r k was c o n c e n t r a t e d on the e x a m i n a t i o n of the u p p e r p a r t of the 

K o o t e n a y f o r m a t i o n on the south side of C o a l C r e e k . T h e w o r k 

was u n d e r t a k e n wi th the hope of f inding a s o l u t i o n to p r o b l e m s of 

d e v e l o p m e n t that had a r i s e n in the u n d e r g r o u n d w o r k i n g s of the 

N a 9 m i n e . In the u p - d i p w o r k i n g s of this m i n e a p i n c h - o u t of the 

s e a m had been e n c o u n t e r e d . T h i s p i n c h - o u t was met at s u c c e s ­

s i v e l y l o w e r e l e v a t i o n s a s the w o r k i n g s w e r e extended s o u t h w a r d , 

so that it b e c a m e a p p a r e n t that the p i n c h e d - o u t a r e a would c r o s s 

the l ine of the p r o j e c t e d m a i n l e v e l some 3, 800 feet f r o m the 

p o r t a l . H e n c e it a p p e a r e d that d e v e l o p m e n t of the s e a m by e x ­

tending the e x i s t i n g m a i n l e v e l might w e l l be i m p o s s i b l e . 

In the u n d e r g r o u n d w o r k i n g s , the p i n c h - o u t of the s e a m 

was found to be a g r a d a t i o n a l one . T h e s e a m thins g r a d u a l l y up 

the d ip , i ts p l a c e b e i n g taken by a f i n e - g r a i n e d sandstone o r 

sandy s h a l e . O n the s u r f a c e it was found p o s s i b l e to t r a c e the 

N o . 10 s e a m s o u t h w a r d for s e v e r a l m i l e s f r o m the m i n e p o r t a l . 

U s i n g the N o . 10 s e a m as a r e f e r e n c e datum it was p o s s i b l e to 

locate the N o . 9 s e a m o r h o r i z o n by t r e n c h i n g down the h i l l s i d e . 

T h e t r e n c h e s w e r e c a r r i e d w e l l down the h i l l s i d e s and e x p o s e d 

s e v e r a l s e a m s below the N o . 9 h o r i z o n . In this way an at tempt 

was made to d e l i m i t r o u g h l y the " w a n t " a r e a i n N o . 9 s e a m and 

to e x a m i n e s e v e r a l s e c t i o n ^ of the u p p e r c o a l s e a m s . 

The r e s u l t s of the s u r f a c e and u n d e r g r o u n d w o r k done 

a r e shown i n the p l a n and c r o s s - s e c t i o n s (see F i g . 10). In w o r k ­

ing a long the o u t c r o p it was o b s e r v e d that f r o m stat ion 5 to s t a ­

t ion 36 the N o . 9 s e a m was thin (1 foot) o r a b s e n t . South of 

s tat ion 36, at point f l E , n the N o . 9 c o a l was c l e a n and had a 

t h i c k n e s s of 11 feet. F r o m point H E , f s o u t h w a r d the s e a m m a i n ­

ta ined this t h i c k n e s s for at l e a s t o n e - h a l f m i l e , but was c o v e r e d 

by o v e r b u r d e n s t i l l f a r t h e r to the south. 

It s e e m s l i k e l y , then, that w i t h i n a c r e s c e n t - s h a p e d 

a r e a , shown on the p l a n by d i a g o n a l r u l i n g , that the N o . 9 s e a m 

i s v e r y thin o r a b s e n t . T h e m a i n l e v e l of the m i n e has now been 

extended, i n spite of c o n s i d e r a b l e expense for a r o c k tunnel , and 

a p p a r e n t l y has s k i r t e d the " w a n t " a r e a to r e a c h what p r o m i s e s to 

be a w i d e n i n g a r e a of good q u a l i t y c o a l . 
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P l a t e 6. E l k R i v e r C o l l i e r y o n C o a l C r e e k . 



B A S E O F 
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S A N D S T O N E C O N G L O M E R A T E 

F i g . 1 1 . 

C o r r e l a t i o n of s e c t i o n s of K o o t e n a y 

F o r m a t i o n o n C o a l C r e e k . 



V a r i a t i o n in S e a m T h i c k n e s s e s and I n t e r v a l s B e t w e e n S e a m s 

T h e s e c t i o n s of F i g . 10 i l l u s t r a t e the r a p i d l a t e r a l 

v a r i a t i o n s i n t h i c k n e s s of the c o a l s e a m s and i n the t h i c k n e s s and 

n a t u r e of the e n c l o s i n g s t r a t a . B e t w e e n s e c t i o n s A and B , for 

e x a m p l e , in a d i s t a n c e of 410 feet the i n t e r v a l between N o . 9 and 

N o . 10 s e a m s i n c r e a s e s f r o m 30 feet to 100 feet, and the t h i c k ­

n e s s of N o . 6 s e a m d e c r e a s e s f r o m 12 feet to 2 feet . T h e i n t e r ­

v a l between N o . 7 s e a m and N o . 9 s e a m , a p r e d o m i n a n t l y sha ly 

unit i n s e c t i o n A , i s l a r g e l y sandstone in s e c t i o n C . F u r t h e r 

e v i d e n c e of the v a r i a b l e c o n d i t i o n s of d e p o s i t i o n that p r e v a i l e d 

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

c o m p a r i s o n of s e c t i o n s f r o m the n o r t h and south s i d e s of C o a l 

C r e e k g i v e n in F i g . 11. R a p i d l a t e r a l v a r i a t i o n s of the s e d i ­

m e n t s , such as those d e s c r i b e d above , m a k e the p r o b l e m of 

c o r r e l a t i o n of c o a l s e a m s , even wi th in l i m i t e d a r e a s , a d i f f i ­

cu l t one . It s e e m s u n l i k e l y that on the b a s i s of s t r a t i g r a p h i c 

p o s i t i o n o r t h i c k n e s s of s e a m s that any dependable c o r r e l a t i o n 

c o u l d be e s t a b l i s h e d between the s e c t i o n s at C o a l C r e e k and 

those at M o r r i s s e y o r H o s m e r , 8 to 10 m i l e s d i s t a n t . 

M O R R I S S E Y A R E A 

T h e c o a l m e a s u r e s at M o r r i s s e y m a y be r e a c h e d by 

f o l l o w i n g the m a i n highway south f r o m F e r n i e for 9 m i l e s , then 

c r o s s i n g the E l k R i v e r on the g o v e r n m e n t b r i d g e by M o r r i s s e y 

stat ion , thence s o u t h w a r d a l o n g the o l d r o a d g r a d e for 2 1/2 

m i l e s c o n t i n u i n g by a p o o r m o t o r - r o a d that l e a d s e a s t w a r d up 

M o r r i s s e y C r e e k v a l l e y . T h i s r o a d r o u g h l y p a r a l l e l s an o l d a b a n ­

doned r a i l r o a d grade for 2 m i l e s and ends about o n e - q u a r t e r m i l e 

beyond the C h u d i k r e s i d e n c e n e a r a p r o m i n e n t o u t c r o p of the B a s a l 

K o o t e n a y sandstone . 

B e c a u s e of the thick f o r e s t c o v e r the best e x p o s u r e s of 

the K o o t e n a y f o r m a t i o n a r e found a long a n o l d t r a m - g r a d e on the 

n o r t h s ide of the c r e e k just above the r o a d . T h e l o w e r s e v e r a l 

h u n d r e d feet of the K o o t e n a y f o r m a t i o n i s s t r o n g l y fo lded into 

tight a n t i c l i n e s and s y n c l i n e s that have n e a r l y v e r t i c a l a x i a l 

p l a n e s , s t r i k i n g n o r t h - n o r t h w e s t . T h e l i m b s of the fo lds a r e 

steep, d i p p i n g a s m u c h as 80 d e g r e e s . T h e fo lds plunge f r o m 7 

to 10 d e g r e e s to the n o r t h . E a s t of the s t r o n g l y fo lded zone the 

beds d ip to the east at m o r e gentle a n g l e s with the dip d e c r e a s i n g 

up the c r e e k t i l l at a point 1 m i l e u p s t r e a m f r o m the end of the 

r o a d the beds a r e n e a r l y f lat . 
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I n a s m u c h as v i o l e n t o u t b u r s t s of gas had f o r c e d the a b a n ­

donment of the r a t h e r e x t e n s i v e u n d e r g r o u n d o p e r a t i o n s on the c r e e k 

i n 1909, the w r i t e r ' s f i e l d w o r k was u n d e r t a k e n with the hope of l o ­

c a t i n g an a r e a that might support a s t r i p p i n g o p e r a t i o n . B e c a u s e 

the tight fo ld ing a n d l o c a l t h i c k e n i n g was c o n f i n e d to the l o w e r p a r t 

of the s e c t i o n , at tent ion was f o c u s e d on the lowest s e a m s . B y 

t r e n c h i n g s e v e r a l of the s e a m s it was found that the l o w e s t s e a m , 

d i r e c t l y o v e r l y i n g the B a s a l K o o t e n a y sandstone , had the t h i c k e s t 

s e c t i o n of c l e a n c o a l . T h i s s e a m had a t h i c k n e s s of 48 feet, with 

a 6-foot sha ly zone 20 feet above the b a s e . A l o n g the a x i s of a 

s y n c l i n e , w h i c h c r o s s e s M o r r i s s e y C r e e k just west of the C h u d i k 

h o m e , the c o a l was found to be t h i c k e n e d a p p r e c i a b l y , but no a r e a 

was l o c a t e d w h e r e s t r i p p i n g ! m i g h t p r o f i t a b l y be u n d e r t a k e n . A 

p r o x i m a t e a n a l y s i s of a c h a n n e l s a m p l e a c r o s s the o u t c r o p of the 

s e a m ( e x c l u d i n g the 6-foot shaly section) y i e l d e d the fo l lowing 

r e s u l t s : 

M o i s t u r e V o l a t i l e F i x e d C a r b o n A s h C o k i n g 

P e r C e n t P e r C e n t P e r C e n t P e r C e n t P r o p e r t i e s 

1.2 14. 2 75.0 9 .6 n o n - c o k i n g 

A s f i e l d w o r k was done only on the n o r t h side of M o r r i s s e y 

C r e e k it was not e s t a b l i s h e d whether s t r i p p i n g p o s s i b i l i t i e s a long 

this s e a m e x i s t to the south of the c r e e k . V i e w e d f r o m a d i s t a n c e 

the s t r u c t u r e s to the south looked worthy of i n v e s t i g a t i o n . 

M I C H E L A R E A 

T h e geology and c o a l d e p o s i t s of the M i c h e l a r e a have 

been d e s c r i b e d by B . R . M a c K a y (1932). A s a r e s u l t of the w r i t e r ' s 

f i e l d w o r k , s u p p l e m e n t e d by the r e s u l t s of b u l l d o z e r t r e n c h i n g and 

d i a m o n d d r i l l i n g done by T h e C r o w ' s N e s t P a s s C o a l C o m p a n y , two 

c o a l a r e a s , now known as the E r i c k s o n and B a l d y s t r i p m i n e s , w e r e 

d i s c o v e r e d . T h e l o c a t i o n of these a r e a s i s shown on the index m a p 

(see F i g . 9). 

E r i c k s o n S t r i p M i n e 

A t the s t a r t of the e x p l o r a t i o n p r o g r a m m e on E r i c k s o n r i d g e 

b u l l d o z e r t r e n c h i n g had exposed a 25-foot c o a l s e a m w h i c h m a y be 

c o r r e l a t e d with that m i n e d at the o l d N o . 9 m i n e , s t r i k i n g a l m o s t due 

n o r t h and d i p p i n g west at 45 d e g r e e s in the same d i r e c t i o n as the h i l l ­

s i d e . D i a m o n d d r i l l i n g west of the o u t c r o p r e v e a l e d a deep s y n c l i n e 
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P l a t e 7. E r i c k s o n s t r i p m i n e . 



F i g . 1 2 . 

E r i c k s o n S t r i p M i n e , t y p i c a l s e c t i o n , 

C U T L I N E -

B A S A L * ° ° 

2 0 0 
S C A L E 

2 0 0 4 0 0 
F E E T 

F i g . 1 3 . 

B a l d y S t r i p M i n e , t y p i c a l s e c t i o n 

n e a r s i t e of p i t , 1 9 5 0 . 



i n w h i c h the c o a l was t h i c k e n e d to a s m u c h a s 150 feet beneath 

a r e l a t i v e l y s h a l l o w c o v e r . T h e d r i l l i n g a l s o showed the p r e ­

sence of a h i g h - a n g l e w e s t - d i p p i n g r e v e r s e fault t r u n c a t i n g the 

w e s t e r n l i m b o f the s y n c l i n e , and a t h i c k e n e d a r e a of c o a l on 

the c r e s t of the a n t i c l i n e jus t west of the fault z o n e . 

F i g u r e 12 i s a c r o s s - s e c t i o n n e a r the c e n t r e of the pit 

and i s t y p i c a l of the s t r u c t u r e e n c o u n t e r e d . T h e t r e n d of the 

fo lds i s c l o s e to a s t r o n o m i c n o r t h with a s l ight s o u t h e r l y plunge 

of the a x e s . A l t h o u g h some c o a l was r e m o v e d f r o m the c r e s t 

of the a n t i c l i n e m o s t of the m i n i n g was c o n f i n e d to the bottom 

a n d east l i m b of the s y n c l i n e (see P l a t e 7). T h e h a r d sandstones 

and sandy s h a l e s o v e r l y i n g the c o a l w e r e s h a t t e r e d by d r i l l i n g 

and b l a s t i n g , a n d r e m o v e d with a l l / 2 y a r d s h o v e l , b u l l d o z e r s , 

s c r a p e r s , and E u c l i d t r u c k s . T h e c o a l was r e m o v e d i n 15-foot 

" l i f t s " with the p o w e r - s h o v e l and t r a n s p o r t e d 5 m i l e s by r o a d 

to the M i c h e l t ipple i n 13-ton t r u c k s . A p p r o x i m a t e l y 700, 000 

tons of c o a l was r e m o v e d before it b e c a m e n e c e s s a r y to abandon 

the pit b e c a u s e i n f e r i o r q u a l i t y c o a l was e n c o u n t e r e d at the south 

end of the s t r i p p i n g . 

T h e c o a l , h a v i n g at ta ined an a b n o r m a l t h i c k n e s s by a 

c o m b i n a t i o n of r e p e a t e d t h r u s t i n g and f lowage fo ld ing , was soft 

and s l i c k e n s i d e d but g e n e r a l l y of s a t i s f a c t o r y a s h content . In 

p l a c e s i r r e g u l a r l e n s e s of shale w e r e e n c o u n t e r e d w h i c h w e r e 

r e m o v e d p r i o r to l o a d i n g out the s u r r o u n d i n g c o a l . A 15-foot 

c h a n n e l s a m p l e of the c o a l i n the upper p a r t of the s e a m gave the 

fo l lowing a n a l y s i s : 

M o i s t u r e P e r C e n t V o l a t i l e F i x e d C a r b o n A s h C oking 

( A s r e c e i v e d ) P e r C e n t P e r C e n t P e r C ent Q u a l i t y 

10. 2 24. 8 52. 5 12.5 G o o d 

B a l d y S t r i p M i n e 

T h e B a l d y S t r i p M i n e was d i s c o v e r e d i n 1947 as a r e s u l t 

of the t r a v e r s e s c a r r i e d out through the l o w e r p a r t of the K o o t e n a y 

f o r m a t i o n i n a 6 - m i l e long a r e a c e n t r i n g on the town of S p a r w o o d . 

O n the E l k R i v e r e s c a r p m e n t about 3 m i l e s south of S p a r w o o d a 

s e a m of c o a l 35 to 45 feet t h i c k and 70 feet s t r a t i g r a p h i c a l l y above 

the B a s a l K o o t e n a y sandstone had been d i s c o v e r e d . F o l l o w e d n o r t h ­

w a r d this s e a m was found to o u t c r o p a l o n g a gently s l o p i n g h i l l s i d e 

above the o l d q u a r r y just n o r t h of the j u n c t i o n of the N o . 3 h ighway 
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with the U p p e r E l k r o a d . A t this l o c a l i t y the topography was 

s u c h that s t r i p p i n g p o s s i b i l i t i e s w e r e b e l i e v e d to e x i s t . 

S u r f a c e t r e n c h i n g fo l lowed by d i a m o n d d r i l l i n g i n 1948 

showed that the s e a m was s t r o n g l y fo lded above the h i g h - a n g l e 

t h r u s t fault . A l o n g the c r e s t of an a n t i c l i n e jus t west of the 

fault the c o a l at tains a t h i c k n e s s of 90 to 110 feet, and for c o n ­

s i d e r a b l e d i s t a n c e s the west l i m b of the a n t i c l i n e , w h e r e the 

c o a l has a t h i c k n e s s of 45 to 70 feet, p a r a l l e l s the s lope of the 

h i l l s i d e . T h e c r o s s - s e c t i o n (see F i g . 13), n e a r the c e n t r e of 

the o p e r a t i o n , shows the nature of the fo ld ing and the f a v o u r a b l e 

s t r i p p i n g c o n d i t i o n s . 

T h e length of the s t r i p p a b l e c o a l i s a p p r o x i m a t e l y 1 1 / 2 

m i l e s , and it i s hoped that s e v e r a l m i l l i o n tons of c o a l w i l l be 

e x t r a c t e d . T h e c o a l v a r i e s f r o m soft and f r i a b l e to h a r d and 

b l o c k y , has g e n e r a l l y a h i g h v i t r a i n content, i s low i n a s h and 

r a t h e r low i n v o l a t i l e s , and v a r i e s f r o m n o n - c o k i n g to f a i r - c o k i n g . 

A c h a n n e l s a m p l e of 25 feet of c o a l n e a r the site of the p r e s e n t 

pit gave the f o l l o w i n g a n a l y s i s : 

M o i s t u r e 

( A i r dr ied) 

P e r C e n t 

V o l a t i l e 

P e r C e n t 

F i x e d 

C a r b o n 

P e r C e n t 

A s h 

P e r 

C e n t 

H e a t V a l u e 

B r i t i s h 

T h e r m a l U n i t s 

S u l p h u r 

P e r 

C e n t 

C o k i n g 

Q u a ­

l i t y 

1.0 17. 3 73. 2 8.5 14, 040 0. 2 N o n -

c o k i n g 

T h e c o m p l e t i o n i n J u n e , 1949, of a 3 1 / 2 - m i l e r o a d to the 

d e p o s i t has p e r m i t t e d a d a i l y p r o d u c t i o n of 1, 200 to 1, 500 t o n s . 

C A N N E L C O A L 

W i t h i n the E l k f o r m a t i o n , w h i c h o v e r l i e s the K o o t e n a y 

c o a l m e a s u r e s , t h e r e a r e s e v e r a l thin s e a m s of c o a l that f r o m 

v i s u a l i n s p e c t i o n r e s e m b l e c a n n e l . T h e s e c o a l s a r e v e r y h a r d , 

sh iny , a n d b r e a k wi th a c o n c h o i d a l f r a c t u r e . T h e c o a l c a n be 

igni ted with a m a t c h and when b u r n e d on the c a m p f i r e gave off 

q u a n t i t i e s of dense b l a c k s m o k e and v e r y l i t t le heat . T h e few 

s a m p l e s a n a l y z e d w e r e a l l o v e r 30 p e r cent i n a s h . T h e s e a m s 

w e r e i n v a r i a b l y th in (3 feet be ing the m a x i m u m ) and l e n t i c u l a r , 
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often p i n c h i n g out c o m p l e t e l y in a s h o r t d i s t a n c e . A t p r e s e n t 

these c o a l s do not a p p e a r to have a c o m m e r c i a l u s e , u n l e s s they 

might p o s s i b l y p r o v e sui table for cutt ing and p o l i s h i n g into o r ­

n a m e n t s . 

P H O S P H A T E 

D u r i n g the p e r i o d 1926 to 1933 T h e C o n s o l i d a t e d M i n i n g 

and S m e l t i n g C o m p a n y of C a n a d a L i m i t e d p r o s p e c t e d the phosphate 

h o r i z o n s f r o m the I n t e r n a t i o n a l B o u n d a r y a s far n o r t h as J a s p e r . 

T h e m o s t p r o m i s i n g - l o o k i n g d e p o s i t s w e r e found i n the F e r n i e -

C r o w s n e s t a r e a w h e r e extens ive s u r f a c e s t r i p p i n g and t r e n c h i n g 

and c o n s i d e r a b l e u n d e r g r o u n d d e v e l o p m e n t w e r e done on three 

p r o p e r t i e s - ( D the L i z a r d C r e e k showing, s i tuated at 4, 500 

feet e l e v a t i o n , 5 m i l e s west of F e r n i e ; the C r o w o r C r o w s n e s t 

depos i t , at 4, 600 feet e l e v a t i o n on A l e x a n d e r C r e e k t h r e e -

q u a r t e r s of a m i l e n o r t h of the r a i l w a y at a point 2 m i l e s n o r t h ­

west of C r o w s n e s t stat ion; and the M a r t e n d e p o s i t at 4, 400 feet 

e l e v a t i o n on the south f o r k of M i c h e l C r e e k , 5 1/2 m i l e s south 

of M c G i l l i v r a y s t a t i o n . In 1933 s o m e 2, 000 tons of phosphate 

r o c k was s h i p p e d f r o m the C r o w depos i t to the c o m p a n y ' s f e r ­

t i l i z e r plant at T r a i l . S i n c e then no w o r k has been r e p o r t e d 

at the phosphate d e p o s i t s . T h e c o m p a n y i m p o r t s i ts phosphate 

r o c k f r o m d e p o s i t s i n the state of M o n t a n a . 

T h e E a s t K o o t e n a y phosphate h o r i z o n s a r e wi th in a s e d i ­

m e n t a r y sequence r a n g i n g in age f r o m M i s s i s s i p p i a n to J u r a s s i c . 

S e v e r a l of the phosphate h o r i z o n s a r e at f o r m a t i o n a l c o n t a c t s . 

T e l f e r (1933) l i s t s the known h o r i z o n s as fo l lows : 

1. N e a r the b a s e of the M i s s i s s i p p i a n (Banf f S h a l e ) . 

2. N e a r the top of the P e n n s y l v a n i a n ( R o c k y M o u n t a i n Q u a r t z i t e ) . 

3. A t the b a s e of the J u r a s s i c ( F e r n i e S h a l e ) . 

4. In the J u r a s s i c ( F e r n i e S h a l e ) . 

L I M E S T O N E 

L i m e s t o n e s and d o l o m i t i c l i m e s t o n e s f o r m the g r e a t e r 

p a r t of the D e v o n i a n and M i s s i s s i p p i a n s t r a t a that o u t c r o p i n the h i g h 

m o u n t a i n s s u r r o u n d i n g the C o a l B a s i n . R e l a t i v e l y p u r e h i g h c a l c i u m 

l i m e s t o n e s have been r e c o g n i z e d only i n the M i s s i s s i p p i a n R u n d l e f o r ­

m a t i o n , and p a r t i c u l a r l y in the upper p a r t of this f o r m a t i o n . 

^ S e e M i n i s t e r of M i n e s , B . C . A n n . R e p t s . , 1926 to 1933 i n c l u s i v e . 

- 77 -



L i m e s t o n e of h i g h q u a l i t y i s be ing q u a r r i e d f r o m the u p p e r p a r t 

of the R u n d l e f o r m a t i o n at the S u m m i t L i m e W o r k s on, C r o w s ­

nest L a k e . L i g h t - c o l o u r e d p u r e - l o o k i n g bands w e r e noted i n 

r o a d - c u t e x p o s u r e s of the R u n d l e n e a r the " L o o p " east of M i c h e l 

and southwest of the tunnel on the N o . 3 highway n e a r F e r n i e . 

S a m p l e s of m a t e r i a l f r o m these two l o c a t i o n s gave the f o l l o w i n g 

a n a l y s e s : 

L o c a t i o n 

C a O 

P e r 

C e n t 

M g O 

P e r 

C ent 

I n s o l u b i l i t y 

P e r C ent 

F e z 0 3 

P e r 

C ent 

Ignit ion 

L o s s 

P e r C e n t 

R o a d cut n e a r 

" L o o p " east of 

M i c h e l 48 .90 3. 8 4. 86 0. 12 4 1 . 9 4 

R o a d cut n e a r 

tunnel N o . 3 

highway n e a r 

F e r n i e 45. 78 6 .09 4 .90 0 .010 42. 60 

A l t h o u g h n e i t h e r of the above stones i s sui table for the 

p r o d u c t i o n of e i t h e r l i m e o r c e m e n t it i s p o s s i b l e that r a t h e r 

p u r e stone c o u l d be l o c a t e d i n these a r e a s by f u r t h e r s a m p l i n g . 

B U I L D I N G - S T O N E 

W i t h i n the C o a l B a s i n the only s t r a t u m that has been 

e x t e n s i v e l y q u a r r i e d for b u i l d i n g - s t o n e i s the B a s a l K o o t e n a y 

sandstone , a h a r d f i n e - to m e d i u m - g r a i n e d s i l i c e o u s sandstone . 

Q u a r r i e s have been opened in the B a s a l K o o t e n a y at M o r r i s s e y , 

at the " R o c k C u t " n e a r E l k R i v e r c o l l i e r y , at H o s m e r , and n e a r 

N a t a l . T h e stone, w h i c h is h i g h l y r e s i s t a n t to w e a t h e r i n g , has 

been u s e d i n the c o n s t r u c t i o n of c o l l i e r y b u i l d i n g s and i n v a r i o u s 

f i r e p r o o f e s t a b l i s h m e n t s in F e r n i e and M i c h e l . A l t h o u g h s a t i s ­

fying m o s t of the r e q u i r e m e n t s of a b u i l d i n g - s t o n e the B a s a l 

K o o t e n a y has a r a t h e r d r a b , pale b r o w n o r g r e y c o l o u r . M a t e r i a l 

of b r i g h t e r hues that should m a k e a s a t i s f a c t o r y b u i l d i n g - s t o n e 

i s found i n e x p o s u r e s of g r e e n to m a r o o n P r e c a m b r i a n s i l i c e o u s 

a r g i l l i t e s east of the town of E l k o . 
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C L A Y A N D S H A L E 

C l a y and shale f o r m an i m p o r t a n t p a r t of the s e d i m e n ­

t a r y sequence i n o r a d j a c e n t to the C r o w s n e s t C o a l B a s i n . 

A l t h o u g h m a n y e x p o s u r e s w e r e e x a m i n e d and s a m p l e d , i n only 

one i n s t a n c e was m a t e r i a l found that i s c o n s i d e r e d w e l l sui ted 

to the p r o d u c t i o n of c o m m o n b r i c k and t i l e „ M a t e r i a l of p o s ­

s i b l e c o m m e r c i a l va lue was found at the f o l l o w i n g two l o c a l i ­

t i e s . 

A . L i z a r d C r e e k E x p o s u r e s - - D a r k g r e y to b r o w n shale of the 

F e r n i e f o r m a t i o n i s e x p o s e d i n r o a d - c u t s a l o n g the steep l o g g i n 

r o a d on the south bank of L i z a r d C r e e k opposi te an abandoned 

s a w m i l l 4. 3 m i l e s f r o m the F e r n i e - E l k o h i g h w a y . A c h a n n e l 

s a m p l e of 15 feet of beds b e l i e v e d to be t y p i c a l of the o u t c r o p 

was tes ted by the C e r a m i c S e c t i o n , M i n e r a l D r e s s i n g and 

M e t a l l u r g y D i v i s i o n of the B u r e a u of M i n e s at Ottawa with the 

f o l l o w i n g r e s u l t s : 

L o c a l i t y - - L i z a r d C r e e k . 

N a t u r e of m a t e r i a l - - l i g h t b r o w n shale . 

A m o u n t of s a m p l e - - 3 1/2 pounds . 

W a t e r r e q u i r e d to t e m p e r stiff p l a s t i c s t a t e - ^ 3 3 . 3 p e r cent 

W o r k i n g p r o p e r t i e s - - g o o d p l a s t i c i t y , w o r k s wel l* 

D r y i n g b e h a v i o u r - - s m a l l s u r f a c e c r a c k s i n r a p i d d r y i n g . 

A v e r a g e d r y i n g s h r i n k a g e - - 7 . 1 p e r cent . 

F i r i n g B e h a v i o u r 

C o n e F i r e S h r i n k a g e A b s o r p t i o n C o l o u r R e m a r k s 

P e r C e n t P e r C e n t 

06 5. 7 11. 5 D a r k S a l m o n H a r d 

03 10. 7 0. 5 D a r k R e d S t e e l h a r d 

n e a r v i t r i ­

f i c a t i o n 

Softening point ( P y r o m e t r i c C o n e E q u i v a l e n t ) 9. 

A p p r o x i m a t e t e m p e r a t u r e 2, 3 1 0 ° F a h r e n h e i t . 

E c o n o m i c c o n s i d e r a t i o n s - - should be sui table for c o m m o n 

b r i c k and t i l e , s o m e face b r i c k m i g h t be obtained by s o r t ­

i n g . 
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B . E l k R i v e r E x p o s u r e s - - A d e p o s i t of b u f f - c o l o u r e d p l a s t i c 

c l a y i s e x p o s e d a l o n g the west bank of the E l k R i v e r for a d i s ­

tance of a p p r o x i m a t e l y o n e - h a l f m i l e n e a r the j u n c t i o n of the 

L i z a r d C r e e k r o a d wi th the m a i n h ighway . T h e c l a y has an 

e x p o s e d t h i c k n e s s of 20 feet, conta ins no v i s i b l e sandy l e n s e s , 

i s t h i n l y bedded ( v a r v e d ) , and a p p e a r s to be of l a c u s t r i n e o r i g i n . , 

It i s r e p o r t e d that in 1902 M r . M u t z a n d M r . T o d d 

o p e r a t e d a b r i c k f a c t o r y n e a r the above e x p o s u r e s . T h e l o c a l ­

l y made b r i c k i s s a i d to have been u s e d in a n u m b e r of b u i l d ­

ings i n F e r n i e i n c l u d i n g the C a n a d i a n B a n k of C o m m e r c e and 

the o l d M e t h o d i s t C h u r c h . T h e b r i c k i n these b u i l d i n g s i s a 

pale y e l l o w i s h buff a n d a p p e a r s to have w e a t h e r e d only s l ight¬

l y . 

O n the east bank of the E l k R i v e r and just u p s t r e a m 

f r o m the south of C o a l C r e e k , a s i m i l a r depos i t of c l a y i s 

e x p o s e d . H e r e the c l a y has an o b s e r v e d t h i c k n e s s of 33 feet, 

i s quite c l e a n except for the top 5 feet w h e r e a few thin c a r ­

b o n a c e o u s p a r t i n g s o c c u r . A c h a n n e l s a m p l e of the f u l l 

t h i c k n e s s , tes ted by the B u r e a u of M i n e s at O t t a w a , gave the 

f o l l o w i n g r e s u l t s : 

L o c a l i t y - - E a s t bank of E l k R i v e r at C o a l C r e e k . . 

N a t u r e of M a t e r i a l - - h i g h l y c a l c a r e o u s l i g h t - g r e y c l a y . 

A m o u n t of s a m p l e - - 6 1/2 p o u n d s . 

W a t e r r e q u i r e d to t e m p e r stiff p l a s t i c s t a t e - - 2 6 . 5 p e r cent . 

W o r k i n g p r o p e r t i e s - - s l i g h t l y f labby, f a i r w o r k a b i l i t y . 

D r y i n g b e h a v i o u r - - s m a l l s u r f a c e c r a c k s in r a p i d d r y i n g . 

A v e r a g e d r y i n g s h r i n k a g e - - 6 . 5 p e r cent . 

F i r i n g B e h a v i o u r 

C o n e F i r e S h r i n k a g e A b s o r p t i o n C o l o u r R e m a r k s 

P e r C e n t P e r C e n t 

03 0. 7 22. 0 C r e a m V e r y soft 

1 4 .5 13.5 Y e l l o w i s h F a i r l y 

c r e a m h a r d 

Softening point ( P y r o m e t r i c C o n e E q u i v a l e n t ) 4. 

A p p r o x i m a t e t e m p e r a t u r e 2, 1 5 0 ° F a h r e n h e i t . 

E c o n o m i c c o n s i d e r a t i o n s - - v e r y s h o r t f i r i n g r a n g e , not r e c o m 

m e n d e d for the m a n u f a c t u r e of c l a y p r o d u c t s . 
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G R A V E L A N D S A N D 

Sand and g r a v e l suitable for c o n s t r u c t i o n p u r p o s e s i s 

p r e s e n t i n the v a l l e y bottoms and t e r r a c e s of the E l k R i v e r and 

i ts t r i b u t a r i e s . In g e n e r a l the g r a v e l o r sand conta ins a c o n ­

s i d e r a b l e c l a y f r a c t i o n so that it i s u s u a l l y n e c e s s a r y to w a s h 

the m a t e r i a l to obtain a s a t i s f a c t o r y p r o d u c t . 

P E T R O L E U M A N D N A T U R A L G A S 

E v i d e n c e of p e t r o l e u m in o r ad jacent to the C r o w s n e s t 

C o a l B a s i n was o b s e r v e d at the fo l lowing h o r i z o n s o r l o c a l i t i e s . 

(a) W i t h i n the F e r n i e F o r m a t i o n . 

B e l e m n i t e s f r o m the " b e l e m n i t e bed, " 50 to 240 feet above th 

base of the f o r m a t i o n , give off a s t r o n g p e t r o l i f e r o u s odour 

when c r u s h e d . 

(b) A t the B a s e of the F e r n i e F o r m a t i o n . 

T h e d a r k phosphat ic sandy o r shaly beds at the base of the 

F e r n i e f o r m a t i o n have a n o t i c e a b l e p e t r o l i f e r o u s o d o u r . 

(c) W i t h i n the T r i a s s i c . 

L i g h t - g r e e n o i l was seen to i s s u e f r o m s m a l l c a l c i t e - f i l l e d 

vugs in a bed of c a l c a r e o u s shale e x p o s e d i n a r o a d - c u t on 

F a i r y C r e e k n e a r the water supply i n t a k e . T h e beds a r e 

tentat ive ly r e f e r r e d to the T r i a s s i c on the b a s i s of l i t h o l o g y 

a n d f r a g m e n t a r y f o s s i l content . 

(d) W i t h i n the D e v o n i a n . 

M i n o r a m o u n t s of o i l w e r e n o t i c e d in a p o r o u s zone i n the 

l o w e r p a r t of the D e v o n i a n l i m e s t o n e s i n the r a i l w a y - c u t 

e x p o s u r e s at C r o w s n e s t L a k e . 

(e) In the F l a t h e a d V a l l e y . 

S o m e sandstones of the T e r t i a r y K i s h i n e n a f o r m a t i o n w h e r e 

e x p o s e d on B u r n h a m and C o u l d e r y C r e e k s have a s t r o n g 
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odour of p e t r o l e u m a n d a r e l o c a l l y o i l - s t a i n e d . O i l - s e e p s 

i s s u i n g f r o m P r e c a m b r i a n s t r a t a ( d e s c r i b e d by H u m e , 1932) 

m a y be s e e n on Sage and K i s h i n e n a c r e e k s . 

P o r o u s z o n e s w h i c h m i g h t a c t a s r e s e r v o i r r o c k s w e r e 

seen only i n the M i s s i s s i p p i a n R u n d l e f o r m a t i o n and i n the l o w e r 

p a r t of the D e v o n i a n ( e x c e p t i n g the K i s h i n e n a f o r m a t i o n w h i c h i s 

not p r e s e n t w i t h i n the C r o w s n e s t C o a l B a s i n ) . 

T h e w r i t e r b e l i e v e s the r e g i o n i s an u n f a v o u r a b l e one 

i n w h i c h to d r i l l for p e t r o l e u m o r n a t u r a l gas b e c a u s e of: 

(a) T h e e x c e s s i v e d r i l l i n g depth to r e a c h M i s s i s s i p p i a n o r 

D e v o n i a n b e d s . 

(b) T h e n e c e s s i t y of p e n e t r a t i n g at l e a s t 1, 000 feet of v e r y 

h a r d R o c k y M o u n t a i n Q u a r t z i t e to r e a c h p o r o u s h o r i z o n s . 

(c) T h e a p p a r e n t l a c k of m a j o r unfaulted a n t i - c l i n a l s t r u c t u r e s . 
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C H A P T E R V I - - T H E C O R R E L A T I O N O F C O A L S E A M S 

I N T R O D U C T I O N 

A method e n a b l i n g the r e a d y r e c o g n i t i o n o r c o r r e l a t i o n of 

c o a l s e a m s has long been sought by c o a l o p e r a t o r s and g e o l o g i s t s 

throughout the w o r l d . M a n y techniques have been d e v i s e d but m o s t 

of the methods have a r e s t r i c t e d use or m a y be r e g a r d e d as f u r ­

n i s h i n g only a d d i t i o n a l e v i d e n c e that m a y be h e l p f u l when u s e d i n 

c o n j u n c t i o n wi th other c r i t e r i a . 

In the C r o w s n e s t a r e a wi th in the K o o t e n a y f o r m a t i o n it 

a p p e a r s that the c o a l s e a m s a r e the m o s t p e r s i s t e n t s t r a t i g r a p h i c 

u n i t s . B e c a u s e of the r e l a t i v e l y r a p i d changes i n both the t h i c k ­

n e s s of the s e a m s and the i n t e r v a l between s e a m s , d i f f i c u l t y has 

i n v a r i a b l y been e x p e r i e n c e d in at tempts at c o r r e l a t i o n . E v e n 

s h o r t - r a n g e c o r r e l a t i o n s by able g e o l o g i s t s who have w o r k e d i n 

the C r o w s n e s t C o a l B a s i n have been q u e s t i o n e d by the o p e r a t i n g 

c o m p a n i e s . It was a p p a r e n t , t h e r e f o r e , that a m o r e dependable 

c o r r e l a t i o n technique was needed so that s t r a t i g r a p h i c and s t r u c ­

t u r a l s tudies c o u l d be of g r e a t e s t v a l u e . 

E V A L U A T I O N O F E S T A B L I S H E D M E T H O D S 

A s u r v e y of the l i t e r a t u r e showed that the fo l lowing 

methods have been u s e d with v a r y i n g s u c c e s s i n the c o r r e l a t i o n 

of c o a l s e a m s . 

1. L i t h o l o g y and S t r a t i g r a p h y 

(a) C y c l o t h e m s ( W a n l e s s , 1932) 

(b) M a r i n e bands 

(c) C o n t i n u o u s t r a c i n g 

2. P l a n t R e m a i n s 

(a) D i s t r i b u t i o n of F l o r a 

(b) S p o r e i d e n t i f i c a t i o n s 

(c) C e l l u l a r plant d e b r i s 
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3. N o n - m a r i n e f o s s i l s 

4. Inherent c h a r a c t e r s of the s e a m 

5. F u e l R a t i o 

6. C o k i n g c h a r a c t e r i s t i c s 

A n at tempt was m a d e to a p p l y o r evaluate the e f f e c t i v e ­

n e s s of e a c h of these methods in the C r o w s n e s t a r e a . U n f o r t u ­

nate ly none of the above methods p r o v i d e d a f i r m b a s i s for 

c o r r e l a t i o n . 

1. L i t h o l o g y and S t r a t i g r a p h y 

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

of the c o a l m e a s u r e s i n the C o a l C r e e k a r e a showed a r a p i d 

l a t e r a l v a r i a t i o n of the s e d i m e n t s . E x a m i n a t i o n of s a m p l e s 

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

to r e v e a l u s e f u l m a r k e r h o r i z o n s to w h i c h the c o a l s e a m s c o u l d 

be r e l a t e d . H o w e v e r , s e v e r a l of the c o n g l o m e r a t e s w e r e found 

to be u s e f u l m a r k e r beds w i t h i n l i m i t e d a r e a s . A t t e m p t s to 

s e p a r a t e h e a v y m i n e r a l s f r o m s e v e r a l of the K o o t e n a y s a n d ­

stones y i e l d e d r e s i d u e s that w e r e too s m a l l for a s a t i s f a c t o r y 

i d e n t i f i c a t i o n . It was not found p o s s i b l e to study the r o u n d ­

n e s s o r s p h e r i c i t y of sand g r a i n s b e c a u s e of the tendency 

for the sandstones to b r e a k t h r o u g h r a t h e r than a r o u n d the 

g r a i n s . 

(a) C y c l o t h e m s 

In the c e n t r a l and e a s t e r n U n i t e d States W a n l e s s (1932) 

made e f fect ive u s e of c y c l i c a l r e p e t i t i o n of s t r a t a in the 

c o r r e l a t i o n of c o a l s e a m s . C o m p a r a b l e c o n d i t i o n s w e r e 

not found to be p r e s e n t i n the C r o w s n e s t C o a l B a s i n . 

(b) M a r i n e bands 

W i t h the p o s s i b l e e x c e p t i o n of the B a s a l K o o t e n a y s a n d ­

stone, s t r a t a that c o u l d be r e g a r d e d a s m a r i n e w e r e not 

d i s c o v e r e d i n the K o o t e n a y f o r m a t i o n . 

(c) C o n t i n u o u s t r a c i n g 

In both the F e r n i e and M i c h e l a r e a s it was found p o s s i b l e 

to fo l low a few of the s e a m s f r o m one a r e a to another by 
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w a l k i n g a l o n g the o u t c r o p . U n f o r t u n a t e l y this p o s i t i v e 

m e t h o d of extending known data was s e l d o m p r a c t i c a b l e 

b e c a u s e the o u t c r o p s w e r e often c o n c e a l e d by o v e r b u r ­

den o r v e g e t a t i o n . 

P l a n t R e m a i n s 

D i s t r i b u t i o n of f l o r a 

In the N o v a S c o t i a n c o a l f i e l d B e l l (1945) has u s e d v a r i a ­

t ions in n u m b e r and v a r i e t y of plant s p e c i e s c o l l e c t e d f r o m 

the roof s h a l e s of c o a l s e a m s to e s t a b l i s h a u s e f u l method 

of c o r r e l a t i o n . In the F e r n i e a r e a plant r e m a i n s w e r e 

c o l l e c t e d f r o m c o a l s e a m s throughout the K o o t e n a y f o r ­

m a t i o n . T h e c o l l e c t i o n s , w h i c h w e r e i d e n t i f i e d by D r . 

B e l l at O t t a w a , w e r e found to c o n t a i n only l o n g - r a n g i n g 

s p e c i e s , none of w h i c h c o u l d be r e g a r d e d as u s e f u l for 

c o r r e l a t i o n . A t t e m p t s to e s t i m a t e the p e r c e n t a g e d i s t r i ­

but ion of s p e c i e s in s e v e r a l s e a m s f a i l e d to give c o n s i s ­

tent o r u s e f u l r e s u l t s . 

S p o r e s tudies 

In E n g l a n d R a i s t r i c k (1933, 1934) and i n the United States 

T h i e s s e n (1924) have d e v e l o p e d s u c c e s s f u l methods of 

c o r r e l a t i o n b a s e d on studies of the n a t u r e and d i s t r i b u ­

t ion of m i c r o s p o r e s and m e g a s p o r e s in the c o a l s e a m s . 

A n at tempt was made to a p p l y the d e s c r i b e d methods 

to the F e r n i e and M i c h e l c o a l s . 

P o l i s h e d s e c t i o n s of cubes of c o a l f r o m four of the F e r n i e 

c o a l s w e r e p r e p a r e d for m i c r o s c o p i c e x a m i n a t i o n . A 

study of both p o l i s h e d and etched s u r f a c e s d i d not r e v e a l 

the p r e s e n c e e i t h e r of s p o r e s o r of s i g n i f i c a n t t e x t u r a l 

d i f f e r e n c e s s u c h as those d e s c r i b e d by W i l l i a m s (1926). 

M a c e r a t i o n of s a m p l e s of c o a l f r o m a n u m b e r of the 

s e a m s i n both the F e r n i e and M i c h e l a r e a s was u n d e r ­

taken f o l l o w i n g a p r o c e d u r e suggested by D r . L . R . 

W i l s o n at A m h e r s t C o l l e g e . T w o and one -hal f g r a m s 

of the f i n e l y b r o k e n c o a l was m i x e d with an equal weight 

of p o t a s s i u m c h l o r a t e . T h e m i x t u r e was c o v e r e d with 

50 c u b i c c e n t i m e t r e s of c o n c e n t r a t e d H N O 3 and a l l o w e d 
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to s t a n d . T h e c o a l was a l l o w e d to stand in the o x i d i z i n g 

m i x t u r e ( S c h u l z e solution) for v a r y i n g lengths of t i m e , 

r a n g i n g f r o m 12 h o u r s to s e v e r a l w e e k s . A p e r i o d of 6 

days a p p e a r e d to y i e l d the m o s t s a t i s f a c t o r y r e s u l t s . T h e 

b e a k e r c o n t a i n i n g the s o l u t i o n was then f i l l e d with w a t e r , 

s t i r r e d , a n d a l l o w e d to settle before d e c a n t i n g . T h e r e s i ­

due was c o v e r e d with c o n c e n t r a t e d N H 4 O H , s t i r r e d and 

a l l o w e d to stand for a d a y . T h e m i x t u r e was then d i l u t e d 

with w a t e r , s t i r r e d and let stand t i l l i t h a d set t led - - T h e 

l i q u i d was p o u r e d off, a l i t t le water was added and the 

m i x t u r e s t i r r e d . A few c u b i c c e n t i m e t r e s of this s o l u ­

t ion w e r e then c e n t r i f u g e d u n t i l the oflour of a m m o n i a had 

d i s a p p e a r e d . A f t e r c e n t r i f u g i n g , a few d r o p s of the s o l u ­

t ion w e r e p l a c e d on a g l a s s s l i d e and e x a m i n e d u n d e r the 

m i c r o s c o p e for the p r e s e n c e of s p o r e s . In s o m e i n s t a n c e s 

a one p e r cent s o l u t i o n of sa f f ranine was added to the s o l u ­

t ion a f ter p r i m a r y c e n t r i f u g i n g . T h e e x c e s s s a f f r a n i n e 

was r e m o v e d with c e l l o s o l v e and f u r t h e r c e n t r i f u g i n g . 

S o m e fifty s a m p l e s of c o a l s f r o m the F e r n i e and M i c h e l 

a r e a s w e r e m a c e r a t e d and s t u d i e d . 

O n l y a s m a l l p e r c e n t a g e of the c o a l a p p e a r e d to be d i s i n ­

t e g r a t e d after it had been subjected to the above p r o c e d u r e 

and p e r h a p s b e c a u s e of this v e r y few s p o r e s w e r e o b t a i n e d . 

E x p e r i m e n t s with v a r i o u s o x i d i z i n g agents other than 

S c h u l z e s o l u t i o n , and at tempts to soften the c o a l by p r e -

s o a k i n g in p y r i d i n e , w e r e u n s u c c e s s f u l . F o r m o s t of the 

s a m p l e s no s p o r e s w e r e i s o l a t e d but in a few c a s e s two 

o r t h r e e s p o r e s p e r m i c r o s l i d e w e r e o b t a i n e d . It was 

a p p a r e n t , t h e r e f o r e , that the method c o u l d not be s u c c e s s ­

fu l ly u s e d a s a b a s i s for c o r r e l a t i o n of these K o o t e n a y c o a l i 

I. W . J o n e s (1936) in h i s study of K o o t e n a y c o a l s of 

A l b e r t a c o n c l u d e d that few s p o r e s a r e p r e s e n t , and the 

w r i t e r ' s i n v e s t i g a t i o n s suggest that this i s a l s o the c a s e i n 

the C r o w s n e s t C o a l B a s i n . In this r e g a r d it i s i n t e r e s t ­

i n g to note that F a n s h a w e (1930) has o b s e r v e d that c o k i n g 

c o a l s i n g e n e r a l have a n o t i c e a b l y low s p o r e content . A 

s u r v e y of N o r t h A m e r i c a n l i t e r a t u r e r e v e a l e d only one r e ­

f e r e n c e by E . L . M i n e r (1935) d e s c r i b i n g L o w e r C r e t a ­

c e o u s (Kootenai ) m i c r o s p o r e s . B e c a u s e the s p o r e s 

o b s e r v e d i n this study d i f f e r e d f r o m the t h r e e s p e c i e s 

d e s c r i b e d by M i n e r , a b r i e f d e s c r i p t i o n of t h e m i s g i v e n 

h e r e . 

- 86 -



M i c r o s p o r e s f r o m C o a l C r e e k C o a l s 

N u m b e r 9 C o a l S e a m 

N o . 1 - - T h e exine i s r o u n d , b r o w n i n c o l o u r , with no 

s u r f a c e m a r k i n g s ( p s i l a t e ) , and has a d i a m e t e r of 20 m i c r o n s . 

N o . 2 - - T h e exine i s r o u n d , g r e y i s h - b r o w n i n c o l o u r , 

with a g r a n u l a r s u r f a c e and a d i a m e t e r of 15 m i c r o n s . 

N o . 3 - - T h e exine i s s h i e l d - s h a p e d with t h i c k e n e d w a l l s , 

pale b r o w n i n c o l o u r , p s i l a t e , with a length of 14 m i c r o n s . 

N o . 4 - - T h e exine i s p r o l a t e , b r o w n i n c o l o u r , p s i l a t e , 

wi th a long a x i s of 22 m i c r o n s and s h o r t a x i s of 8 m i c r o n s . 

N u m b e r 4 C o a l S e a m 

N o . 5 - - T h e exine i s r o u n d , pa le g r e y - b r o w n i n c o l o u r , 

20 m i c r o n s i n d i a m e t e r , with a g r a n u l a r c e n t r a l n u c l e u s 10 

m i c r o n s i n d i a m e t e r , s u r r o u n d e d by fine r a d i a l m a r k i n g s . 

N o . 6 - - T h e exine i s r o u n d , a l m o s t c o l o u r l e s s , p s i l a t e , 

7 m i c r o n s i n d i a m e t e r . 

S p e c i e s N o . 1 was found to be p r e s e n t in s e v e r a l of 

the C o a l C r e e k s e a m s , s p e c i e s N o . 3 was found i n both N o . 9 

a n d N o . 4 s e a m s . 

(c) C e l l u l a r plant d e b r i s 

C e l l u l a r plant m a t e r i a l was r e a d i l y r e c o g n i z e d i n the 

p o l i s h e d s e c t i o n and m a c e r a t i o n s t u d i e s . None of the m a ­

t e r i a l noted a p p e a r e d to c h a r a c t e r i z e any one c o a l s e a m . 

3. N o n - m a r i n e f o s s i l s 

T h e few non m a r i n e i n v e r t e b r a t e s that have been found 

i n the K o o t e n a y f o r m a t i o n a r e l o n g - r a n g i n g s p e c i e s that a r e 

a p p a r e n t l y of l i t t l e va lue for p u r p o s e s of age , d e t e r m i n a t i o n , 

o r c o r r e l a t i o n . 
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4. Inherent c h a r a c t e r s of the s e a m 

S u c h p r o p e r t i e s of the c o a l s e a m a s i t s t h i c k n e s s , the 

n a t u r e of the r o o f o r f l o o r , c h a r a c t e r of the c o a l ( e . g . the r e ­

l a t i v e a m o u n t s of b r i g h t and d u l l coa l ) , the nature and n u m b e r 

of sha le p a r t i n g s , m a y be of c o n s i d e r a b l e a i d in s e a m i d e n t i f i ­

c a t i o n w i t h i n l i m i t e d a r e a s . U n f o r t u n a t e l y these c h a r a c t e r i s ­

t i c s a r e subject to r a p i d l a t e r a l v a r i a t i o n , so that w h e r e s u c h 

data a r e u s e d a s a b a s i s for c o r r e l a t i o n the method i s subject 

to an e r r o r that u s u a l l y i n c r e a s e s with the d i s t a n c e of p r o ­

j e c t i o n i n v o l v e d . 

5. F u e l R a t i o 

In a r e p o r t on the M i c h e l C o a l a r e a B . R . M a c K a y (1933) 

has u s e d as a b a s i s for c o r r e l a t i o n the fuel r a t i o of s e v e r a l 

of the s e a m s a s w e l l a s the i n t e r v a l of the s e a m s to a c o n g l o ­

m e r a t e m a r k e r b e d . B e c a u s e the i n t e r v a l to the m a r k e r bed 

was subject to v a r i a t i o n , the fuel r a t i o b e c a m e the d e c i d i n g 

f a c t o r i n the i d e n t i f i c a t i o n m a d e . 

N u m e r o u s p r o x i m a t e a n a l y s e s of s e v e r a l of the C o a l 

C r e e k s e a m s w e r e a v a i l a b l e for r e f e r e n c e at the o f f ices of T h e 

C r o w ' s N e s t P a s s C o a l C o m p a n y . Some of them w e r e t a b u l a ­

ted in o r d e r to see what v a r i a t i o n s m i g h t bê  expected w i t h i n a 

g i v e n s e a m and between s e v e r a l s e a m s . T h e s e a m s i n v e s t i ­

gated a r e : N o . 10, N o . 9, and N o . 5. 

T h e v a r i a t i o n both of i n d i v i d u a l v a l u e s and of a v e r a g e s 

of s e v e r a l s a m p l e s w i t h i n one s e a m i s s u c h a s would exc lude 

the p o s s i b i l i t y of s e a m i d e n t i f i c a t i o n in the C o a l C r e e k a r e a 

b e i n g b a s e d on the d e t e r m i n a t i o n of fuel r a t i o s . H o w e v e r , it 

i s i n t e r e s t i n g to note that the tabulat ion of p r o x i m a t e a n a l y s e s 

i n d i c a t e d an i n c r e a s e of fuel r a t i o in the d i r e c t i o n of the l o w e r 

s e a m s , w h i c h one w o u l d expect f r o m H i l t ' s l a w . 

T h e m o r e e a s t e r l y and m o r e d e e p l y c o v e r e d p a r t of N o . 

10 s e a m , r e p r e s e n t e d by the s a m p l e s f r o m the N o . I E m i n e , 

has the h i g h e s t fuel r a t i o s . A s i m i l a r e a s t w a r d i n c r e a s e e x i s t s 

in the N o . 9 s e a m w h e r e the N o . 3 m i n e i s east of and down dip 

f r o m the two other s a m p l e d a r e a s . It a p p e a r s that the v a r i a t i o n 

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

i n a s i t u a t i o n w h e r e a p a r t of the u p p e r m o s t s e a m has a fuel 

r a t i o (2. 80) that d i f f e r s but s l i g h t l y f r o m the fuel r a t i o (2. 82) 
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of a s e a m s e v e r a l h u n d r e d feet l o w e r i n the s e c t i o n . I n a s m u c h a s 

c o m p a r a b l e c o n d i t i o n s m a y e x i s t i n other p a r t s of the C o a l B a s i n , 

it s e e m s u n l i k e l y that c o r r e l a t i o n s b a s e d on f u e l - r a t i o d e t e r m i n a ­

t ions c o u l d be m a d e s u c c e s s f u l l y . 

6. C o k i n g c h a r a c t e r i s t i c s 

In the C o a l C r e e k and M i c h e l a r e a s m a n y of the c o a l s 

s t u d i e d h a d s i m i l a r c o k e - f o r m i n g p r o p e r t i e s , and for that r e a s o n 

that c h a r a c t e r i s t i c has l i t t le chance of b e i n g h e l p f u l i n ident i fy ing 

s e a m s . 

N E W T E C H N I Q U E S 

T w o a d d i t i o n a l methods w e r e s tudied i n the hope of d e v e ­

l o p i n g a c o r r e l a t i o n technique a p p l i c a b l e i n this c o a l f i e l d . T h e 

m e t h o d s s tudied i n v o l v e : 

A . D e t e r m i n a t i o n of the r a d i o a c t i v i t y of s a m p l e s of c o a l f r o m 

s e v e r a l s e a m s . 

B . S e m i - q u a n t i t a t i v e s p e c t r o g r a p h s a n a l y s e s of the a s h f r o m 

s a m p l e s f r o m s e v e r a l c o a l s e a m s . 

1. R a d i o a c t i v i t y M e a s u r e m e n t s 

S ix 3 0 - g r a m c o a l s a m p l e s f r o m e a c h of four of the s e a m s 

at M i c h e l w e r e tested with the G e i g e r - M u e l l e r c o u n t e r at the 

D e p a r t m e n t of M i n e s l a b o r a t o r y . E a c h of the t w e n t y - f o u r s a m p l e s 

was left i n the counter for a p e r i o d of 150 m i n u t e s , and the r a d i o ­

a c t i v i t y c o u n t ( l e s s the background) was r e c o r d e d . 

It was found that when the v a l u e s obtained w e r e p lot ted 

on a g r a p h of r a d i o a c t i v i t y v e r s u s a s h content , that a d i r e c t r e ­

l a t i o n s h i p e x i s t e d . T h e h i g h e r a s h s a m p l e s showed c o r r e s p o n d ­

i n g l y l a r g e r r a d i o a c t i v e v a l u e s . T h e r e s u l t s obta ined , t h e r e f o r e , 

w e r e c o n s i d e r e d u s e l e s s for p u r p o s e s of c o r r e l a t i o n . 

2. S p e c t r o g r a p h i c A n a l y s i s of C o a l A s h e s 

I n t r o d u c t i o n - - I t had been noted that the a s h f r o m c e r t a i n 

s e a m s in both the M i c h e l and F e r n i e a r e a s a p p e a r e d to have a 

c o l o u r that was d i s t i n c t i v e . F o r i n s t a n c e , the a s h f r o m s o m e 

s a m p l e s was quite r e d ; f r o m s o m e p u r e white ; and f r o m o t h e r s 
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c r e a m or m a r o o n - c o l o u r e d . T h e s e c o l o u r s c o u l d be a t t r i b u t e d 

to the i r o n , s i l i c a , o r a l u m i n a content of the a s h . 

A s m a y be seen i n the fo l lowing table^ d e t e r m i n a t i o n s 

by S w a r t z m a n (1940) showed d i f f e r e n c e s i n the f u s i o n point and 

c h e m i c a l c o m p o s i t i o n of the a s h of two of the M i c h e l c o a l s . 

S e a m S i 0 2 F e 2 0 3 A 1 2 0 3 C a O + M g O K £ 0 P 2 O s T i O z S 0 3 T o t a l 
No. M n O 

" A " 51 . 3 4 . 4 35.5 2.4 1. 3 0 .8 0. 1 1.5 2.5 9 9 . 8 

" B " 47. 3 19. 1 20. 2 3.8 1. 6 1.9 0 .9 0. 7 4 .5 9 9 . 9 

S e a m A s h F u s i o n P o i n t 

N o . I n i t i a l D e f o r m a t i o n 

" A " 2, 650-2 , 8 5 0 + ° F a h r e n h e i t 

" B " 2, 040-2 , 8 5 0 + ° F a h r e n h e i t 

Note/*. T h e s a m p l e s w e r e of 0- to 4 - i n c h r u n of m i n e c o a l . 

It was felt that s e m i - q u a n t i t a t i v e a n a l y s e s of the a s h f r o m 

v a r i o u s c o a l s e a m s should i n d i c a t e whether c e r t a i n e l e m e n t s m i g h t 

be p r e s e n t only in one s e a m , o r might be p r e s e n t i n u n u s u a l c o n ­

c e n t r a t i o n . M o r e o v e r , the use of s p e c t r o g r a p h s a n a l y s e s as an a i d 

to c o r r e l a t i o n of s t r a t i g r a p h i c s e c t i o n s h a d been r e c e n t l y d e m o n ­

s t r a t e d i n a p a p e r by S l o s s and C o o k e (1946), to w h i c h the r e a d e r 

i s r e f e r r e d for a m o r e e x t e n s i v e t r e a t m e n t of a n a l y t i c a l technique 

and t h e o r y than w i l l be g i v e n h e r e . 

It was d e c i d e d , t h e r e f o r e , to u n d e r t a k e a s a m p l i n g a n d 

a s h a n a l y s i s p r o g r a m m e . T h e M i c h e l a r e a was s e l e c t e d for two 

r e a s o n s , ( l ) A p r o b l e m of s e a m i d e n t i f i c a t i o n had a r i s e n in the 

u n d e r g r o u n d o p e r a t i o n s at the M i c h e l c o l l i e r y , and (2) a c c e s s i b l e 

u n d e r g r o u n d w o r k i n g s at M i c h e l a r e the m o s t e x t e n s i v e i n the c o a l ­

f i e l d . 

P r e v i o u s W o r k 

A r a t h e r e x t e n s i v e study of the r a r e e l e m e n t s p r e s e n t in 

c o a l a s h has been m a d e by V . M . G o l d s c h m i d t (1933). In h i s r e p o r t 
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D r . G o l d s c h m i d t o b s e r v e d that v a r i o u s r a r e e l e m e n t s have 

been c o n c e n t r a t e d in c o a l s and suggests that the m o s t i m p o r ­

tant p r o c e s s e s a r e : 

1. C o n c e n t r a t i o n p r o c e s s e s d u r i n g the l i fe of the p l a n t s . 

2. C o n c e n t r a t i o n p r o c e s s e s after d e c a y of the plant p a r t s 

c o n c e r n e d , and d u r i n g the rot t ing and d e c o m p o s i t i o n of 

plant s u b s t a n c e . 

3. C o n c e n t r a t i o n p r o c e s s e s r e s u l t i n g f r o m the c i r c u l a t i o n 

of aqueous so lut ions through the beds of c o a l . 

G o l d s c h m i d t b e l i e v e d that a tenfold to one h u n d r e d f o l d 

i n c r e a s e above the a v e r a g e content was p r i n c i p a l l y p r o d u c e d 

by the l e a c h i n g of r o t t i n g and d e c a y i n g plant p a r t s . F o r g e r ­

m a n i u m , h o w e v e r , both G o l d s c h m i d t and E g o r o v (1940) have 

suggested that the c o n c e n t r a t i o n i s due to the c h e m i c a l effect 

of the c o a l on s o l u t i o n s c i r c u l a t i n g next to i t . G o l d s c h m i d t 

o b s e r v e d that the content of s o m e of the r a r e m e t a l s i s h i g h 

in the a s h f r o m l o w - a s h c o a l s , p a r t i c u l a r l y g e r m a n i u m . 

U s e of the m e t a l content of c o a l a s h to c o r r e l a t e 

s e a m s in the C h a r l e r o i B a s i n i n F r a n c e was a t t e m p t e d by 

L e g r a y e and C o h e u r (1944). T h e s e a u t h o r s detected the p r e ­

sence of a l u m i n i u m , m a g n e s i u m , i r o n , s i l i c a , c a l c i u m , 

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

t i t a n i u m , l e a d , z i n c , t in , cobal t , s t r o n t i u m , v a n a d i u m , and 

b e r y l l i u m in the a s h e s s tudied , but c o n c l u d e d that no e l e m e n t 

o r g r o u p c o u l d s e r v e to c h a r a c t e r i z e any one b e d . T h e s p e c ­

t r o g r a p h s a n a l y s e s made w e r e on a q u a l i t a t i v e b a s i s only , so 

that v a r i a t i o n s i n amount of the e l e m e n t s p r e s e n t was not o b ­

s e r v e d . 

S a m p l i n g P r o g r a m m e 

A t the s t a r t of the i n v e s t i g a t i o n twelve s a m p l e s f r o m 

e a c h of the two m o s t e x t e n s i v e l y m i n e d s e a m s i n the M i c h e l 

a r e a w e r e obtained (see F i g s . 14, 15, 16, 17). S e m i ­

quant i tat ive s p e c t r o g r a p h i c a n a l y s e s of the a s h f r o m these 

s a m p l e s of " A " and " B " s e a m s showed that c o n s i d e r a b l e d i f ­

f e r e n c e s e x i s t e d i n the a m o u n t of s o m e of the e l e m e n t s p r e s e n t 

i n the two c o a l s . It was d e c i d e d , t h e r e f o r e , to obtain an a d d i ­

t i o n a l twelve s a m p l e s f r o m e a c h of these s e a m s at points a s 
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far d is tant f r o m the o r i g i n a l a r e a s s a m p l e d a s was p o s s i b l e . 

In a d d i t i o n s a m p l e s w e r e obta ined f r o m two of the l o w e r c o a l 

s e a m s , u p p e r N o . 3 (U3) and l o w e r N o . 3 (L3) s e a m s . A s e a m 

e n c o u n t e r e d n e a r the face of the M i c h e l r o c k tunnel , and b e ­

l i e v e d to be e i t h e r U 3 o r L 3 s e a m , was a l s o s a m p l e d with the 

hope that a p o s i t i v e i d e n t i f i c a t i o n c o u l d be m a d e . T h i s s e a m 

and the s a m p l e s f r o m it w e r e g i v e n the d e s i g n a t i o n U 3 ? . 

A t t e m p t s to identi fy this s e a m b a s e d on d e t e r m i n a t i o n of s t r a t i ­

g r a p h i c i n t e r v a l s had y i e l d e d i n c o n c l u s i v e r e s u l t s b e c a u s e of 

l o c a l c o m p l e x fo lding of the s t r a t a -

A l l of the s a m p l e s taken w e r e f u l l c h a n n e l s a m p l e s of 

the c o a l s e a m s . T h e face of the c o a l was f i r s t c l e a n e d of v i s ­

i b l e i m p u r i t i e s , s u c h as r o c k dust , and a c h a n n e l s e v e r a l 

i n c h e s wide and a few i n c h e s deep was cut through the c o a l . 

T h e c h i p s of c o a l thus obtained w e r e q u a r t e r e d on a s a m p l i n g 

c l o t h , p l a c e d i n bags , and t r a n s f e r r e d to the g r i n d i n g r o o m at 

the M i c h e l C o l l i e r y , H e r e e a c h s a m p l e was g r o u n d to m i n u s 

20 m e s h , c o n e d and q u a r t e r e d , and a r e p r e s e n t a t i v e a m o u n t 

p l a c e d i n a pint g l a s s s e a l e r for s h i p m e n t to the l a b o r a t o r y . 

T h e l o c a t i o n s of the a r e a s s a m p l e d a r e shown on the a c c o m ­

p a n y i n g p l a n s and c r o s s - s e c t i o n ( F i g s . 14 to 17 i n c l u s i v e ) . 

T h e r e l a t i v e s t r a t i g r a p h i c p o s i t i o n s of the s e a m s that w e r e 

s a m p l e d a r e a p p r o x i m a t e l y a s fo l lows : 

T O P 

" B " s e a m - - 6 feet th ick 

120-foot i n t e r v a l 

" A " s e a m - - 2 2 feet thick 

260-foot i n t e r v a l 

U p p e r N o . 3 s e a m - - 1 0 feet th ick 

150-foot i n t e r v a l 

L o w e r N o . 3 s e a m - - 7 feet thick 

A n a l y t i c a l T e c h n i q u e 

The a n a l y s e s w e r e m a d e by the C h i e f A n a l y s t of the 

B r i t i s h C o l u m b i a D e p a r t m e n t of M i n e s on a n A . R . L . D i e t e r t 

s p e c t r o g r a p h u s i n g an a l u m i n i z e d g r a t i n g with a d i s p e r s i o n 

in the f i r s t o r d e r of 7 A n g s t r o m s p e r m i l l i m e t r e . O n l y the 

u l t r a - v i o l e t s p e c t r a w e r e o b t a i n e d . " S u p e r p u r e " - g r a d e 

g r a p h i t e e l e c t r o d e s , o n e - q u a r t e r i n c h in d i a m e t e r w e r e u s e d , 

o p e r a t i n g on a 1 0 - a m p e r e 2 2 0 - v o l t d i r e c t - c u r r e n t s o u r c e . 
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F i g . 1 4 . 

S a m p l e d a r e a s , A , U 3 , L , 3 s e a m s , M i c h e l C o l l i e r y . 
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F i g . 1 5 . 

L o c a t i o n o f c h a n n e l s a m p l e s , s e a m s A , U 3 , a n d L 3 , 

M i c h e l C o l l i e r y . 
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F i g . 1 7 . 

L o c a t i o n o f c h a n n e l s a m p l e s , B s e a m , M i c h e l C o l l i e r y 
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F i g . 18. 

V e r t i c a l s e c t i o n o f c o a l m e a s u r e s a t M i c h e l . 



T h e c o a l was f u r t h e r g r o u n d to m i n u s 60 m e s h , a s h e d 

at 7 5 0 ° C e n t i g r a d e ^ ) and a f ter thorough m i x i n g a 5 0 - m i l l i g r a m 

s a m p l e was a r c e d d i r e c t l y . W i t h the a r c b u r n i n g , a p i e s e c t o r 

was c a u s e d to rotate in the l ight b e a m t h e r e b y r e d u c i n g the i n ­

c ident intens i ty to 30 p e r cent . A f t e r a 2 0 - s e c o n d e x p o s u r e 

under these c o n d i t i o n s the c a m e r a was r a c k e d wi th the a r c s t i l l 

b u r n i n g , and a 1 3 0 - s e c o n d e x p o s u r e made u s i n g a 10 p e r cent 

s e c t o r . T h e c a m e r a was a g a i n r a c k e d and the s p e c t r u m p h o t o ­

g r a p h e d wi th a 10 p e r cent s e c t o r u n t i l the r e m a i n d e r of the 

s a m p l e had been c o m p l e t e l y v a p o r i z e d ( a p p r o x i m a t e l y another 

130 s e c o n d s ) . T h e f u l l p r o c e d u r e was r e p e a t e d , s o m e t i m e s 

s e v e r a l t i m e s , to p r o v i d e a c h e c k on the v a l u e s o b t a i n e d . F o r 

e a c h of the e l e m e n t s detected the r e l a t i v e content, i n d i c a t e d by 

the i n t e n s i t y of the s p e c t r a l l i n e , was r e c o r d e d by d e n s i t o m e t e r 

r e a d i n g s w h i c h w e r e c o n v e r t e d to intens i ty n u m b e r s by m e a n s 

of a n e m u l s i o n c a l i b r a t i o n c u r v e . T h e s e v a l u e s w e r e s c a l e d 

down to n u m b e r s between 1 and 10 for ease i n c o m p a r i s o n . 

T h e s p e c t r o c h e m i c a l p r o c e d u r e i s not s t r i c t l y q u a n t i ­

tat ive and the v a l u e s have not been c o n v e r t e d to p e r c e n t a g e s . 

F o r any s e l e c t e d e l e m e n t the v a l u e s tabulated m a y safe ly be 

taken a s a m e a s u r e of the amount of that e l e m e n t p r e s e n t i n 

the v a r i o u s s a m p l e s but m a y not be u s e d to c o m p a r e the c o n ­

tent of d i f f e r e n t e l e m e n t s i n the s a m e s a m p l e o r in d i f f e r e n t 

s a m p l e s . 

R e s u l t s O b t a i n e d 

T h e fo l lowing e l e m e n t s w e r e detected i n the a s h f r o m 

m a n y of the s a m p l e s : s i l i c o n , b o r o n , p h o s p h o r u s , i r o n , m a g ­

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

c a l c i u m , a l u m i n i u m , g e r m a n i u m , b a r i u m , m o l y b d e n u m , v a n a ­

d i u m , s i l v e r , y t t e r b i u m , s o d i u m , z i n c , z i r c o n i u m , n i c k e l , 

cobal t , s t r o n t i u m , c o p p e r , p o t a s s i u m . In a d d i t i o n b e r y l l i u m , 

s c a n d i u m , a n t i m o n y , n e o d y m i u m , l a n t h a n u m , b i s m u t h , and 

t in w e r e p r e s e n t i n a few of the s a m p l e s . T h e e l e m e n t s found 

to be m o s t u s e f u l i n c o r r e l a t i o n i n c l u d e s o d i u m , b a r i u m , s i l i c o n , 

v a n a d i u m , and m a g n e s i u m . V a r i a t i o n s i n the n i c k e l , s t r o n t i u m , 

and a l u m i n i u m content w e r e a l s o h e l p f u l . It i s i n t e r e s t i n g to 

note that the eight e l e m e n t s found u s e f u l i n the c o r r e l a t i o n of 

F o r the exact quant i t ive a n a l y s e s of c o a l a s h , 5 0 0 ° C e n t i g r a d e 

would be c h o s e n for the a s h i n g t e m p e r a t u r e , in o r d e r to m i n i ­

m i z e the p o s s i b i l i t y of p a r t i a l v o l a t i l i z a t i o n of c e r t a i n e l e m e n t s . 
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c o a l s e a m s i n c l u d e m a g n e s i u m , s t r o n t i u m , and a l u m i n i u m , the 

three e l e m e n t s found m o s t dependable by S l o s s and C o o k e (1946, 

p. 1897, F i g . 3). 

T h e spex: ;trographic r e s u l t s of the c o a l a s h e d a n a l y s e d 

a r e g i v e n in T a b l e I. T h e r e s u l t s a r e a r r a n g e d to f a c i l i t a t e 

a c o m p a r i s o n between the p a i r s of s e a m s " A " a n d " B " and a l s o 

the c o m p a r i s o n of s a m p l e s f r o m U 3 and L 3 s e a m s with e a c h 

o t h e r and w i t h s a m p l e s f r o m A r e a 3-2, b e l i e v e d to r e p r e s e n t 

e i t h e r U 3 o r L 3 s e a m and t e r m e d U 3 ? . A v e r a g e v a l u e s for 

the a r e a s s a m p l e d w i t h i n e a c h s e a m , a s w e l l a s a v e r a g e s for 

the whole s e a m a r e g i v e n , and a r e r e p e a t e d a s a g r o u p at the 

bot tom of the table to p e r m i t a r e a d y c o m p a r i s o n of the a v e ­

r a g e v a l u e s . F o r e a c h of the e l e m e n t s l i s t e d the wave length 

at w h i c h the d e t e r m i n a t i o n s w e r e made i s g i v e n i n T a b l e I. 

T h e two c o l u m n s at the r i g h t of the table r e p r e s e n t c o m b i n a ­

t ions of v a l u e s for e l e m e n t s that a r e u s e f u l i n i d e n t i f y i n g L.3 

and " B " s e a m s . 

E f f e c t of A s h C o n t e n t 

A n a t t e m p t was made to d e t e r m i n e what r e l a t i o n s h i p , 

i f any , e x i s t s between the a s h content of the c o a l s and the e l e ­

m e n t content of the c o a l a s h e s . T a b l e I shows that the e l e m e n t 

g e r m a n i u m i s r e c o r d e d i n few of the a n a l y s e s . H o w e v e r , it 

i s p r e s e n t i n ha l f of the s a m p l e s f r o m a r e a B - 2 ( s a m p l e s 57 -68 , 

see F i g s . 16 and 17) w h i c h w e r e the lowest a s h c o a l s s t u d i e d . 

T h i s c o n c e n t r a t i o n of v a l u e s m a y be r e g a r d e d a s c o r r o b o r a t i n g 

G o l d s c h m i d t 1 s o b s e r v a t i o n that g e r m a n i u m tends to be c o n c e n ­

t r a t e d i n the l o w - a s h c o a l s . 

W i t h r e g a r d to the other e l e m e n t s p r e s e n t , no d i r e c t 

r e l a t i o n s h i p between a s h content and t r a c e - e l e m e n t content was 

d i s c e r n e d . T h e a n a l y s e s g i v e n h e r e w e r e a r r a n g e d i n o r d e r of 

i n c r e a s i n g a s h content for e a c h of the c o a l s e a m s , and g r a p h s 

of a s h content v e r s u s e l e m e n t content w e r e c o n s t r u c t e d . No 

def inite t r e n d was a p p a r e n t . H o w e v e r , h i g h v a l u e s in n i c k e l 

w e r e g e n e r a l l y in the a s h f r o m c o a l s c a r r y i n g l e s s than 6 p e r 

cent a s h , but i n c o a l s c o n t a i n i n g m o r e than 6 p e r cent a s h a 

d i m i n u t i o n of n i c k e l v a l u e s wi th i n c r e a s i n g a s h was not a p p a ­

r e n t . A v e r a g e v a l u e s of s o m e of the e l e m e n t s r e g a r d e d a s 

u s e f u l for c o r r e l a t i o n p u r p o s e s for s e v e r a l of the s e a m a r e a s , 

a r r a n g e d in o r d e r of i n c r e a s i n g a s h content , a r e g i v e n i n the 

fo l lowing table : 
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A v e r a g e V a l u e s * f o r S e l e c t e d E l e m e n t s 

S e a m 

N o . 

A r e a N o . 

of 

S a m ­

p l e s 

A s h 

P e r 

C ent 

S i V M g N a N i S r A l B a Z n 

B B - 2 12 4 .4 3.4 4 .6 3.3 6 .3 6 .7 5.8 4 .8 5.5 

U 3 3-1 9 7.5 3 . 9 4 . 7 3. 2 - 5. 8 2 . 9 6.6 5 .4 2 . 9 

U 3 ? 3-2 12 9 . 8 3. 8 4. 1 3. 1 - 2. 0 2 .4 4 .8 5 .3 2. 2 

A A - 3 9 11 .3 5. 8 5 .4 3.4 - 1. 1 0 . 9 8.0 - 2 . 9 

A A 1-2 12 12.5 2. 7 3 .7 2. 8 0 .3 1. 3 1.4 4 .2 - 4.5 

B B - l 12 16.7 5. 0 5.6 3. 8 3 . 9 3. 2 2. 0 3.3 0. 1 3.3 

L 3 3-1 5 2 5 . 9 7.0 8. 2 5 .6 — 2.6 0 .4 5 .6 2. 0 5 .4 

* The value tabulated , for a n e l e m e n t in a s a m p l e , i s not the 

p e r c e n t a g e of the e l e m e n t p r e s e n t , but i s a n u m b e r that i s r o u g h l y 

p r o p o r t i o n a l to the p e r c e n t a g e . T h e n u m b e r 10 i s the h ighest 

r a t i n g u s e d (see p. 9 3 ) . T h e same n u m b e r u s e d for two d i f f e r e n t 

e l e m e n t s does not i m p l y that the e l e m e n t s a r e p r e s e n t i n the 

s a m e amount o r p e r c e n t a g e . 

E f f e c t of A s h C o n t e n t - - E d i t o r ' s Note 

It should be noted that the p r e s e n c e of a p a r t i c u l a r e l e ­

ment o r the content of a p a r t i c u l a r e l e m e n t i n a s a m p l e of c o a l 

m a y be c h a r a c t e r i s t i c e i t h e r of the c o a l y m a t t e r or of the e x ­

t r a n e o u s m a t t e r i n the c o a l s e a m . T h e e x t r a n e o u s m a t t e r c o n ­

s i s t s of r o c k g r a i n s or o t h e r m i n e r a l m a t t e r r a t h e r than of 

plant r e m a i n s . U s u a l l y the e x t r a n e o u s m a t t e r c o n t r i b u t e s the 

m a j o r p a r t of the a s h , and v a r i a t i o n i n the p r o p o r t i o n of e x t r a ­

neous m a t t e r i s the p r i n c i p a l r e a s o n for v a r i a t i o n in the p e r ­

centage of a s h between d i f ferent s a m p l e s f r o m the s a m e c o a l 

s e a m . . S o m e of the v a r i a t i o n s in the content of the e l e m e n t s 

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

t ions i n the p r o p o r t i o n of extraneous m a t t e r and a c c o r d i n g l y 

to v a r i a t i o n s in the a s h content, r a t h e r than to v a r i a t i o n s in 

the e l e m e n t content of the c o a l y m a t t e r . 

W i t h these thoughts i n m i n d an at tempt was made to 

s e p a r a t e the c o a l y m a t t e r f r o m the n o n - c o a l y m a t t e r of a s a m p l e . 

T h i s phase of the i n v e s t i g a t i o n was l i m i t e d by the fact that the 
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s a m p l e s had a l r e a d y been f ine ly g r o u n d and when the s e p a r a ­

t ion was a t tempted o n l y about 10 p e r cent of the s a m p l e was 

r e t a i n e d on a 1 5 0 - m e s h s c r e e n . T h e s e p a r a t i o n was made 

on this " p l u s 1 5 0 - m e s h " m a t e r i a l b e c a u s e it was c o n s i d e r e d 

that the v e r y f ine m a t e r i a l w o u l d not r e a c t a c c o r d i n g to the 

s p e c i f i c g r a v i t y of the g r a i n s . 

T h e s a m p l e s tudied c o n s i s t e d of 5.-1 g r a m s of - 1 0 0 

and +150 m e s h c o a l f r o m s a m p l e N o . 88 f r o m s e a m L.3 w h i c h 

had an a s h content of 35 p e r cent . A s e p a r a t i o n into two f r a c ­

t ions was ef fected u s i n g a heavy l i q u i d ( c a r b o n t e t r a c h l o r i d e 

a n d benzine) h a v i n g a s p e c i f i c g r a v i t y of 1. 31. T h e float f r a c ­

t ion Weighed 1.9 g r a m s (a y i e l d of 37 p e r cent c l e a n coal) and 

had an a s h content of 2. 1 p e r cent . T h e s ink f r a c t i o n weighed 

3. 2 g r a m s and had a n a s h content of 40. 9 p e r cent . T h e r e ­

sul ts of s p e c t r o g r a p h s a n a l y s e s of the two f r a c t i o n s r a t e d i n 

a m a n n e r s i m i l a r to the r a t i n g of the o t h e r s p e c t r o c h e m i c a l 

r e s u l t s fol low: 

E l e m e n t S ink F l o a t 1881M 

S i l i c o n 8 2 10 
B a r i u m 9 6 8 
P h o s p h o r u s 1 10 1 

I r o n 1 1 1 

M a g n e s i u m 6 3 6 
M a n g a n e s e 1 2 1 
L e a d 1 2 1 

T i t a n i u m 1 10 5 

C h r o m i u m 4 5 4 

G a l l i u m 2 10 5 
C a l c i u m 0 4 

A l u m i n i u m 6 3 6 
G e r m a n i u m 0 5 -
B a r i u m - - -
M o l y b d e n u m 1 5 -
V a n a d i u m 1 10 7 
S i l v e r 1 5 -
Y t t e r b i u m 1 7 

S o d i u m - -
Z i n c 1 4 -
Z i r c o n i u m 1 10 5 
N i c k e l 1 10 2 
C o b a l t 1 8 -
S t r o n t i u m 1 4 -
C o p p e r 2 3 3 

P o t a s s i u m 5 0 5 
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T h e s p e c t r o g r a p h i c a n a l y s e s of the a s h and of the s ink 

and float f r a c t i o n s r e p r e s e n t a n a l y s e s of the a s h of only p a r t 

of the o r i g i n a l s a m p l e . It i s u n l i k e l y that this 10 p e r cent was 

t r u l y r e p r e s e n t a t i v e of the o r i g i n a l s a m p l e . H o w e v e r , the 

d i f f e r e n c e s between the a n a l y s e s of the s ink and float p r o d u c t s 

i n d i c a t e that s i m i l a r t r e a t m e n t of c o a l s a m p l e s might have an 

i m p o r t a n t b e a r i n g on the u s e f u l n e s s of the method p r o p o s e d 

by M r . N e w m a r c h . 

T h i s phase of the i n v e s t i g a t i o n was not u n d e r t a k e n 

u n t i l s h o r t l y b e f o r e M r . N e w m a r c h left the s e r v i c e s of the 

D e p a r t m e n t of M i n e s and for that r e a s o n was not p u r s u e d f u r ­

t h e r . E d i t o r . 

A n e x a m i n a t i o n of the a v e r a g e v a l u e s i n T a b l e I* shows 

that few of the e l e m e n t s detected a r e found only in a s ingle 

s e a m . H o w e v e r , s o d i u m and b a r i u m a r e s i g n i f i c a n t e x c e p ­

t ions to this g e n e r a l tendency, and hence p r o v i d e a convenient 

b a s i s for c o r r e l a t i o n . O n r e f e r r i n g to T a b l e I, it m a y be seen 

that s o d i u m i s p r e s e n t i n a l l s a m p l e s f r o m " B " s e a m but i s 

absent f r o m a l l s a m p l e s of the other s e a m s with the e x c e p t i o n 

of s a m p l e N o . 30. B a r i u m i s absent f r o m the s a m p l e s of " A " 

and " B " s e a m s (with one exception) but i s p r e s e n t i n a l m o s t 

a l l of the s a m p l e s f r o m U 3 and U 3 ? s e a m s and in t h r e e of the 

f ive s a m p l e s f r o m L 3 s e a m . F r o m this d i s t r i b u t i o n it fo l lows 

that an a s h a n a l y s i s c o u l d be r e c o g n i z e d a s b e i n g f r o m " B , " 

" A f " o r U 3 s e a m with the fo l lowing c r i t e r i a : 

P r e s e n c e of s o d i u m - - S a m p l e i s f r o m " B " s e a m . 

A b s e n c e of both s o d i u m and b a r i u m - - S a m p l e i s f r o m " A " s e a m . 

P r e s e n c e of b a r i u m - - S a m p l e i s f r o m U 3 s e a m . 

The three s a m p l e s N o s . 35,30, and 73, e x c e p t i o n s to the f o r e ­

going r u l e s , r e p r e s e n t a s m a l l p e r c e n t a g e e r r o r i n h e r e n t in 

a p p l y i n g the above c r i t e r i a . 

T h e i n v e s t i g a t i o n was u n d e r t a k e n wi th the thought that 

it m i g h t l e a d to r e s u l t s s u c h as have been o u t l i n e d . In s tudying 

the r e s u l t s of the s p e c t r o c h e m i c a l a n a l y s e s it b e c a m e a p p a r e n t 

that the v a l i d i t y of the c o n c l u s i o n s should be i n v e s t i g a t e d by 

s t a t i s t i c a l a n a l y s i s . T h i s s tatement i s p a r t i c u l a r l y true for 

the a r g u m e n t that f o l l o w s , in w h i c h the thought i s a d v a n c e d 

that i n a d d i t i o n to c o n s i d e r i n g the p r e s e n c e o r a b s e n c e of one 

* In pocket 
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o r s e v e r a l p a r t i c u l a r e l e m e n t s , we m a y a l s o c o n s i d e r that for 

one e l e m e n t o r for s e v e r a l e l e m e n t s a r a n g e of v a l u e s e s t a b ­

l i s h e d by e x p e r i m e n t s m a y be c h a r a c t e r i s t i c of a p a r t i c u l a r 

c o a l s e a m . 

F o r e x a m p l e , for s o m e of the e l e m e n t s p r e s e n t i n 

a l l four of the s e a m s , the v a l u e s m a y be notably h i g h o r low i n 

one of the c o a l s e a m s . O n r e f e r r i n g to T a b l e I it m a y be seen 

that the a v e r a g e va lue for n i c k e l i n " B " s e a m is m u c h h i g h e r 

than i n the o t h e r s e a m s r e p r e s e n t e d . A h i g h value for s t r o n ­

t i u m and a low value for a l u m i n i u m a l s o c h a r a c t e r i z e " B " 

s e a m . T h e a v e r a g e v a l u e s for s i l i c o n , v a n a d i u m , and m a g ­

n e s i u m a r e d i s t i n c t l y h i g h e r i n L 3 s e a m than i n the other 

three s e a m s . 

T o d e t e r m i n e d e f i n i t e l y whether o r not s u c h d i f f e ­

r e n c e s i n e l e m e n t content const i tute a r e l i a b l e b a s i s for s e a m 

i d e n t i f i c a t i o n w o u l d r e q u i r e a r i g o r o u s s t a t i s t i c a l a n a l y s i s 

of a l l the r e s u l t s obtained f r o m the a n a l y s e s of the w r i t e r ' s 

s a m p l e s , and p r o b a b l y a l s o a m o r e s e a r c h i n g and extens ive 

s a m p l i n g p r o g r a m m e . T h e w r i t e r d i d not m a k e a r i g o r o u s 

s t a t i s t i c a l a n a l y s i s of the p r o b l e m and d i s c u s s i o n of s u c h an 

a n a l y s i s i s o u t s i d e the scope of this b u l l e t i n . H o w e v e r , 

the w r i t e r b e l i e v e s that v a r i a t i o n s i n the v a l u e s for c e r t a i n 

e l e m e n t s m a y be u s e f u l i n i d e n t i f y i n g p a r t i c u l a r c o a l s e a m s , 

e s p e c i a l l y i f the data a r e a n a l y s e d s t a t i s t i c a l l y , p r o v i d e d 

that for e a c h one of s e v e r a l e l e m e n t s , a def inite v a l u e o r 

r a n g e of v a l u e s c a n be e s t a b l i s h e d for a p a r t i c u l a r s e a m and 

that it i s d i f ferent f r o m the va lue o r r a n g e s of v a l u e s i n 

other s e a m s in the s a m e c o a l f i e l d . T h e w r i t e r b e l i e v e s 

that a s u m of the v a l u e s for a s e l e c t e d g r o u p of e l e m e n t s m a y 

be taken a s c h a r a c t e r i s t i c of a def inite s e a m , and that s i m i ­

l a r l y s u c h a s u m r e d u c e d by the value for one o r m o r e other 

e l e m e n t s m a y be u s e d in the s a m e w a y . T h e w r i t e r s e l e c t e d 

T h e p r o b l e m i s o u t l i n e d and an a p p r o a c h to s t a t i s t i c a l 

a n a l y s i s i s d i s c u s s e d in a p a p e r , T h e C o r r e l a t i o n of K o o t e n a y 

C o a l S e a m s , by C h a r l e s B . N e w m a r c h , C . I. M . M . T r a n s . , 

V o l . LIII , 1950, p p . 9 1 - 9 8 . 
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eight e l e m e n t s as m o s t u s e f u l i n the ef fort to identi fy the c o a l 

s e a m s b e i n g c o n s i d e r e d . T h e v a l u e s for s e v e n of these e l e m e n t s 

w e r e c o m b i n e d as i n d i c a t e d in the next two p a r a g r a p h s . 

T h i s technique m a y be u s e d to identi fy L 3 s e a m . O n 

r e f e r r i n g to T a b l e I it w i l l be seen that the a v e r a g e v a l u e s 

for s i l i c o n , v a n a d i u m , and m a g n e s i u m a r e n o t i c e a b l y h i g h e r 

in L 3 s e a m than i n a n y of the other c o a l s e a m s . When these 

a v e r a g e v a l u e s for s i l i c o n + v a n a d i u m + m a g n e s i u m (Si + V + 

Mg) a r e c o m b i n e d a va lue i s obta ined that i s a p p r o x i m a t e l y 

twice a s h i g h for JL3 s e a m a s it i s for e a c h of the other s e a m s . 

T h i s va lue has been c o m p u t e d for e a c h a s h a n a l y s i s i n T a b l e I 

(see s e c o n d c o l u m n f r o m the right) and the r e s u l t s have been 

shown g r a p h i c a l l y i n F i g . 19. O n r e f e r r i n g to this g r a p h it 

c a n be seen that the v a l u e s of s i l i c o n + v a n a d i u m -l- m a g n e s i u m 

for L 3 s e a m a r e 18 o r g r e a t e r , and that the v a l u e s for s a m p l e s 

f r o m the other s e a m s a r e l e s s than 18 wi th the e x c e p t i o n of two 

s a m p l e s f r o m " A " s e a m . 

T h e r e c o g n i t i o n of " B " s e a m m a y be a c c o m p l i s h e d 

by use of the c o m b i n a t i o n N a + N i + S r - A l . A s c a n be seen 

f r o m T a b l e I this c o m b i n a t i o n of e l e m e n t s i s ef fective b e c a u s e 

the v a l u e s f o r s o d i u m , n i c k e l , and s t r o n t i u m a r e h ighest , and 

the a l u m i n i u m v a l u e s a r e lowest , i n " B " s e a m . T h e c o m b i n e d 

v a l u e s for e a c h s a m p l e and for the a v e r a g e s a r e g i v e n i n the 

r i g h t - h a n d c o l u m n of T a b l e I, and a r e shown g r a p h i c a l l y in 

F i g . 19. O n the g r a p h it i s ev ident that a l l the v a l u e s for " B " 

s e a m l i e above a va lue of + 2, w h e r e a s v a l u e s f r o m the other 

s e a m s a m p l e s a r e a l l below the +2 l i n e . C o a l - s e a m i d e n t i f i ­

c a t i o n on the b a s i s of a s ing le a s h a n a l y s i s m a y be a c c o m p ­

l i s h e d wi th the f o l l o w i n g c r i t e r i a . 

1. If S i + V + M g is l e s s than 1 8 - - t h e s a m p l e i s f r o m " B , " 

" A , " o r U3 s e a m . 

2. P r e s e n c e of s o d i u m - - s a m p l e i s f r o m " B " s e a m . 

3. A b s e n c e of s o d i u m and b a r i u m - - s a m p l e i s f r o m " A " s e a m . 

4. A b s e n c e of s o d i u m and p r e s e n c e of b a r i u m - - s a m p l e i s 

f r o m U 3 s e a m . 

5. S i + V + M g i s 18 o r g r e a t e r - - s a m p l e i s f r o m L.3 s e a m . 

T h e a v e r a g e v a l u e s for those e l e m e n t s c o n s i d e r e d 

u s e f u l for c o r r e l a t i o n m a y be p o r t r a y e d i n the f o r m of a h i s t o ­

g r a m , w h i c h s h o u l d have a d i s t i n c t i v e shape for e a c h c o a l 
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s e a m . T h i s has been done in F i g . 19, e a c h s e a m being r e p r e ­

sented by a 3 - c o l u m n d i a g r a m . T h e value for s o d i u m i s plotted 

i n c o l u m n 1, the b a r i u m va lue i n c o l u m n 2, and the S i + V + M g 

in c o l u m n 3. T h e m a r k e d s i m i l a r i t y of the d i a g r a m s for U 3 ? 

and U 3 s a m p l e s suggests that the c o a l s e a m t e r m e d U 3 ? m a y be 

c o r r e l a t e d with U 3 s e a m . 

C o n c l u s i o n s 

T h e p r e l i m i n a r y r e s u l t s h e r e p r e s e n t e d suggest that 

c o r r e l a t i o n of c o a l s e a m s m a y be p o s s i b l e by s t a t i s t i c a l a n a l y s i s 

of the c o m p o s i t i o n of the a s h . F o r dependable c o r r e l a t i o n s , a s h 

a n a l y s e s of an adequate n u m b e r of s a m p l e s f r o m e a c h s e a m m u s t 

be a v a i l a b l e . Q u a n t i t a t i v e s p e c t r o g r a p h i c o r c h e m i c a l a n a l y s e s 

m a y be of p a r t i c u l a r va lue in m a k i n g c o r r e l a t i o n p o s s i b l e i n 

a r e a s w h e r e other known methods y i e l d i n c o n c l u s i v e r e s u l t s . 

B e c a u s e this i n v e s t i g a t i o n was l i m i t e d to an a r e a 

of only 8, 000 feet by 4, 000 feet m a n y m o r e a n a l y s e s w i l l be 

needed to a s c e r t a i n whether the method c a n be a p p l i e d in l a r ­

ger a r e a s . It should a l s o be d e t e r m i n e d whether the method 

w i l l be u s e f u l w h e r e m a n y m o r e c o a l s e a m s a r e i n v o l v e d , 

and whether it c a n be a p p l i e d in other c o a l f i e l d s . 
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R A N G E OF V A L U E S OF (Si + V + M q ) FOR A L L A S H A N A L Y S E S 

RANGE OF V A L U E S OF ( N o + N i t S r - A I ] FOR A L L A S H A N A L Y S E S 

X • B S E A M O ^ A S E A M fi'U3?SEAM ? ' U 3 S E A M 0 ' L 3 s E A M 

I L U E S A R E P L O T T E D F R O M T H E L E F T IN T H E S A M E O R D E R 
A S T H E S A M P L E S A R E L I S T E D IN T A B L E S I H A N D H I 

H I S T O G R A M S S H O W I N G A V E R A G E V A L U E S O F No( l ] B a l 2 > A N D 
S i + V * M q (3| IN T H E A S H F R O M T H E A R E A S S A M P L E D 

F i g . 19 

G r a p h s r e p r e s e n t i n g r a n g e s o f v a l u e s f o r 

c e r t a i n e l e m e n t s i n a s h f r o m c o a l s a m p l e s , 

M i c h e l C o l l i e r y . 



B I B L I O G R A P H Y 

A r m s t r o n g , J . E . (1944): D e p a r t m e n t of M i n e s and R e s o u r c e s , 

M i n e s and G e o l o g y B r a n c h , P r e l i m i n a r y M a p s , 44 -23 , 44 -24 , 

S m i t h e r s and H a z e l t o n s h e e t s . 

A l l a n , J . A . a n d C a r r , J . L . (1947): G e o l o g y of H i g h w o o d - -

E l b o w A r e a A l b e r t a , R e s e a r c h C o u n c i l of A l b e r t a , U n i v e r s i t y 

of A l b e r t a , E d m o n t o n , R e p t . N o . 49, p p . 21 -23 . 

B a i l e y , E . B . (1935): T e c t o n i c E s s a y s , M a i n l y A l p i n e , O x f o r d 

U n i v e r s i t y P r e s s , p . 90 . 

B e l l , W . A . (1945): U s e of f o s s i l p lants i n the C o a l G e o l o g y of 

E a s t e r n C a n a d a , C a n . Inst . M i n . and M e t . , T r a n s . , V o l . 

X L V I I I p p . 199-210. 

B e r r y , E . W. (1929): T h e K o o t e n a y and L o w e r B l a i r m o r e 

F l o r a s , N a t i o n a l M u s e u m of C a n a d a , B u l l . N o . 58, " M e s o z o i c 

P a l a e o n t o l o g y of B l a i r m o r e R e g i o n , A l b e r t a , " p p . 28 -72 . 

Bethune de, P . (1936): U n c a s d ' i n v o l u t i o n de nappes du s e c o n d 

g e n r e dans l e s M o n t a g n e s R o c h e u s e s du C a n a d a , M e m o i r e s 

de l ' Inst i tut G 6 o l o g i q u e de l ' U n i v e r s i t e de L o u v a i n , T o m e X , 

Institut G e o l o g i q u e de l ' U n i v e r s i t e , 10, R u e St . M i c h e l 10, 

L o u v a i n , p. 164. 

B e a c h , H . H . (1943); M o o s e M o u n t a i n a n d M o r l e y M a p A r e a s , 

A l b e r t a , G e o l . S u r v . , C a n a d a , M e m . 236, p. 34. 

B r o w n , R . W . (1946): F o s s i l P l a n t s and J u r a s s i c - C r e t a c e o u s 

B o u n d a r y in M o n t a n a and A l b e r t a , A m e r . A s s o c . P e t r o l . G e o l . 

B u l l . V o l . 30, N o . 2, F e b . 1946, p p . 238-248 . 

C a i r n e s , D . D . (1914): M o o s e M o u n t a i n D i s t r i c t , S o u t h e r n A l b e r t a , 

G e o l . S u r v . , C a n a d a , M e m . 61, p. 32. 

C l a p p , C . H . (1932): G e o l o g y of a p o r t i o n of the R o c k y M o u n t a i n s 

of n o r t h w e s t e r n M o n t a n a , M o n t . B u r . M i n e s and G e o l . , M e m . 

N o . 4, D e c e m b e r . 

C o b b a n , W . A . (1945): M a r i n e J u r a s s i c f o r m a t i o n s at S w e e t g r a s s 

A r c h , M o n t a n a , A m e r . A s s o c . P e t r o l . G e o l . , B u l l . , V o l . 29, 

N o . 9 , " p p . 1262-1303. 

- 101 -



C o o p e r , C . L . and S l o s s , L . L . (1943): C o n o d o n t fauna and 

d i s t r i b u t i o n of a L o w e r M i s s i s s i p p i a n b l a c k shale i n M o n ­

tana and A l b e r t a , J p u ^ ^ P a l a e o n t . , V o l . 17, p p . 168-176. 

D a l y , R . A . (1912): G e o l o g y of the N o r t h A m e r i c a n C o r d i l l e r a 

at the F o r t y - n i n t h P a r a l l e l , G e o l . S u r v . , C a n a d a , M e m . 

N o . 38, P t . 11, pp . 577 -597 . ~ ~ 

(1912a): M e m . N o . 38, P t . 1, p p . 47 -81 , 9 7 - 1 0 9 . 

D a w s o n , G . M . (1881): P r e l i m i n a r y R e p o r t on the G e o l o g y of 

the B o w and B e l l y R i v e r R e g i o n , G e o l . S u r v . , C a n a d a , 

R eport of P r o g r e s s 1880-82, p. 2 B . 

(1883): R e p o r t on the R e g i o n in the V i c i n i t y of the B o w 

and B e l l y R i v e r s , G e o l . S u r v . , C a n a d a , R e p o r t of P r o g r e s s 

1882-84, p. 111C. 

(1885): P r e l i m i n a r y R e p o r t on the P h y s i c a l and G e o l o g i ­

c a l F e a t u r e s of that p o r t i o n of the R o c k y M o u n t a i n s b e ­

tween L a t i t u d e s 4 9 ° and 5 1 ° 3 0 \ G e o l . S u r v . , C a n a d a , 

A n n . R e p t . 1885, p p . 7 5 B - 7 6 B . 
_(1885): O n the M e s o z o i c f l o r a s of the R o c k y M o u n t a i n 

r e g i o n of C a n a d a , R o y . S o c . , C a n a d a , T r a n s . V o l . 3 

S e c . IV , p p . 1-22. 

de Wit , R . , and M c L a r e n , D . J . (1950): D e v o n i a n s e c t i o n s in 

the R o c k y M o u n t a i n s between C r o w s n e s t P a s s a n d J a s p e r , 

A l b e r t a , G e o l . S u r v . , C a n a d a , P a p e r 5 0 - 2 3 . 

D o w l i n g , D . B . (1914): C o a l F i e l d s of M a n i t o b a , S a s k a t c h e w a n , 

A l b e r t a , and E a s t e r n B r i t i s h C o l u m b i a , G e o l . S u r v . , C a n a d a , 

M e m . 53. 

(1915): C o a l F i e l d s and C o a l R e s o u r c e s of C a n a d a , G e o l . 

S u r v . , C a n a d a , M e m . 59, p p . 106-109. 

£ 1 9 1 5 ) : C o a l F i e l d s of B r i t i s h C o l u m b i a , G e o l . S u r v . , 

C a n a d a , M e m . 69, p p . 7-8, 10 -33 . 

E g o r o v , A . I. and K a l i n i n , S . K . (1940): D i s t r i b u t i o n of G e r m a ­

n i u m in the C o a l s of K a z a k h s t a n , C o m p t . R e n d . A c a d . S c i . 

de l ' U . R . S . S . , V o l . 26, N o . 9, 1940, p p . 925 -926 . 

F a n s h a w e , J . R . (1930): " A M i c r o s c o p i c a l Study of C o a l , P e n n s y l ­

v a n i a A n t h r a c i t e s and W e s t V i r g i n i a C o k i n g C o a l s , " L i l l e , 1930. 

- 102 -



G o l d s c h m i d t , V . M . and P e t e r s , C . (1933): " T h e C o n c e n t r a t i o n 

of R a r e E l e m e n t s in C o a l , " N a c h r . G e s . W i s s . G o t t i n g e n , 

M a t h - - P h y s i k , K l a s s e V o l . 3, 1933. 

H o w a y , F . W . (1914): " B r i t i s h C o l u m b i a f r o m the E a r l i e s t 

T i m e s to the P r e s e n t , " S . J . C l a r k e P u b l i s h i n g C o . , V o l . 

2, p p . 579-582 . 

H u m e , G . S . (1932): W a t e r t o n L a k e s - - F l a t h e a d A r e a , A l b e r t a 

and B r i t i s h C o l u m b i a , G e o l . S u r v . , C a n a d a , S u m . R e p t . , 

1932, P t . B . , p p . 1-20. 

I m l a y R a l p h W . (1945): O c c u r r e n c e of M i d d l e J u r a s s i c R o c k s i n 

W e s t e r n I n t e r i o r of U n i t e d States , A m e r . A s s o c . P e t r o l . 

G e o l . B u l l . , V o l . 29, N o . 7. p p . 1024-1025. 

(1947): M a r i n e J u r a s s i c of B l a c k H i l l s A r e a , South 

D a k o t a a n d W y o m i n g , A m e r . A s s o c . P e t r o l . G e o l . B u l l . , 

V o l . 31, N o . 2, p p . 227-273 . ~ 

J o n e s , I. W . (1936): M i c r o s c o p i c F e a t u r e s of C e r t a i n A l b e r t a 

C o a l s , F u e l , V o l . X V I , N o . 7, p p . 208-224, o r i n C a n . J o u r . 

of R e s e a r c h , V o l . 14, N o . 8, A u g . 1936, p p . 275-298 . 

L a m m e r s , E . C . H . (1939): T h e O r i g i n and C o r r e l a t i o n of the 

C l o v e r l y C o n g l o m e r a t e , J o u r , of G e o l . , V o l . X L V I I , N o . 2, 

F e b . - M a r . 1939, p p . 113-132. 

L e a c h , W . W . (1901): G e o l . S u r v . , C a n a d a , A n n . R e p o r t , 1901, 

p p . 6 9 A - 8 1 A and " S e c t i o n of C o a l M e a s u r e s " ( N o . 759). 

(1902): B l a i r m o r e - - F r a n k C o a l F i e l d s , G e o l . S u r v . , 

C a n a d a , S u m . R e p t . 1902, P u b l i s h e d i n 1903, p . 171a. 

(1911): G e o l o g y of B l a i r m o r e M a p A r e a , A l b e r t a , G e o l .  

S u r v . , C a n a d a , S u m . R e p t . 1911, P u b l i s h e d 1912, p. 194. 

L e g r a y e , M . and C o h e u r , P . (1944-5) : S p e c t r o g r a p h i c Study of 

the C o a l s of the C h a r l e r o i B a s i n , A n n . S o c . G e o l . B e l g . , 

B u l l . 68, p p . 63 -67 . 

M i n e r , E . L . (1935): P a l a e o b o t a n i c a l E x a m i n a t i o n , C r e t a c e o u s 

and T e r t i a r y C o a l s , A m e r i c a n M i d l a n d N a t u r a l i s t , V o l . 16, 

p p . 585 -625 . 

M c C o n n e l l , R . G . (1886): G e o l o g i c a l S t r u c t u r e of a P o r t i o n of the 

R o c k y M o u n t a i n s , G e o l . S u r v . , C a n a d a , A n n . R e p t . P t . D . 1886. 

- 1 0 3 -



M a c K a y , B . R . (1930): C o r b i n C o a l F i e l d , B r i t i s h C o l u m b i a , 

G e o l , S u r v . , C a n a d a , S u m . R e p t . , 1930, P t . A , p p . 161-163. 

(1931): T h e M e s o z o i c - - P a l a e o z o i c C o n t a c t and A s s o c i a t e d 

S e d i m e n t s , C r o w s n e s t D i s t r i c t , A l b e r t a and B r i t i s h 

C o l u m b i a , G e o l . S u r v . , C a n a d a , S u m . R e p t . , 1931, P t . B , 

p p . 8 -19 . 

(1932): G e o l o g y and C o a l D e p o s i t s of C r o w s n e s t P a s s A r e a , 

A l b e r t a , G e o l . S u r v . , C a n a d a , S u m . R e p t . , 1932, P t . B , 

p u b l i s h e d 1933, p p . 2 1 - 6 7 . 

(1933): M i c h e l C o a l A r e a , B . C , and C o l e m a n South 

C o a l A r e a , A l b e r t a , G e o l . S u r v . , C a n a d a , S u m . R e p t . , 

1933, P t . B , p u b l i s h e d 1934, p p . 1-19. 

(1946): C o a l R e s e r v e s of C a n a d a , R e p r i n t of C h a p t e r I and 

A p p e n d i x A of R e p o r t of the R o y a l C o m m i s s i o n on C o a l , 

1946, G e o l . S u r v . , C a n a d a , P u b l i s h e d i n 1947. 

M a c K e n z i e , J . D . (1916): G e o l o g y of a P o r t i o n of the F l a t h e a d 

C o a l A r e a , B r i t i s h C o l u m b i a , G e o l . S u r v . , C a n a d a , M e m . 87, 

p p . 26 -38 . 

(1922): The H i s t o r i c a l and S t r u c t u r a l G e o l o g y of the 

S o u t h e r n m o s t R o c k y M o u n t a i n s of C a n a d a , R o y . S o c , 
C a n a d a , T r a n s . S e c . IV , V o l . 16, p p . 97 -132 . 

M c E v o y , J . (1900): G e o l . S u r v . , C a n a d a , A n n . R e p t , 1900, p p . 

8 5 A - 9 5 A . 

(1902): G e o l o g i c a l and T o p o g r a p h i c a l M a p of C r o w s n e s t 

C o a l F i e l d s , G e o l . S u r v . , C a n a d a , M a p N o . 767. 

M c L e a r n , F . H . (1915): J u r a s s i c and C r e t a c e o u s , C r o w s n e s t 

P a s s , A l b e r t a , G e o l . S u r v . , C a n a d a , S u m . R e p t . , 1915, p p . 

110-112. 

(1929): M e s o z o i c P a l a e o n t o l o g y of B l a i r m o r e R e g i o n , 

A l b e r t a , C a n a d a D e p t . of M i n e s , N a t i o n a l M u s e u m of 

C a n a d a , B u l l . N o . 58, p . 87. 

R a i s t r i c k , A . and S i m p s o n , J . (1933): T h e M i c r o s p o r e s of S o m e 

N o r t h u m b e r l a n d C o a l s , T h e i r U s e in the C o r r e l a t i o n of C o a l 

S e a m s , C o l l i e r y G u a r d i a n , June 23, 1933, p . 1148. 

_(1934): C o r r e l a t i o n of C o a l S e a m s by M i c r o s p o r e C o n t e n t , 

C o l l i e r y G u a r d i a n , N o v . 2, 1934, p. 806. 

R i c e , G . S . (1916): B u m p s and O u t b u r s t s of G a s in the M i n e s of 

C r o w s n e s t P a s s C o a l F i e l d , B r i t i s h C o l u m b i a D e p t . of M i n e s , 

B u l l . No . 2, 1918. 1 ' 

- 1 0 4 . 



R i c e , H . M . A . (1936): G l a c i a l P h e n o m e n a N e a r C r a n b r o o k , 

B r i t i s h C o l u m b i a , J o u r . G e o l . , V o l . X L . I V , p p . 68 -73 . 

(1937): C r a n b r o o k M a p A r e a , B r i t i s h C o l u m b i a , G e o l .  

S u r v . , C a n a d a , M e m . 207, p p . 12 -13 . 

R i c k a r d , T . A . (1942): A H i s t o r y of C o a l M i n i n g i n B r i t i s h 

C o l u m b i a , P a r t II, T h e M i n e r , J u l y 1942, p p . 28 -30 . 

R o s e , B . (1916): C r o w s n e s t C o a l F i e l d , A l b e r t a , G e o l . S u r v . , 

C a n a d a , S u m . R e p t . , 1916, p . 110. 

(1917): C r o w s n e s t and F l a t h e a d C o a l A r e a s , B r i t i s h 

C o l u m b i a , G e o l . S u r v . , C a n a d a , S u m . R e p t . 1917, 

P t . C , p p . 2 8 C - 3 5 C . 

S c h o f i e l d , S . J . (1914): T h e P r e - C a m b r i a n (Bel t ian) R o c k s 

of S o u t h e a s t e r n B r i t i s h C o l u m b i a and T h e i r C o r r e l a t i o n , 

G e o l . S u r v . , C a n a d a , M u s e u m B u l l . N o . 2, p p . 79 -91 . 

(1922): R e l a t i o n s h i p of the P r e - C a m b r i a n ( B e l t i a n ) 

T e r r a i n to the L o w e r C a m b r i a n S t r a t a of S o u t h e a s t e r n 

B r i t i s h C o l u m b i a , G e o l . S u r v . , C a n a d a , B u l l . N o . 35, 

G e o l o g i c a l S e r i e s N o . 42, O c t . 30, 1922. 

S t o c k d a l e , P a r i s B . (1922): S t y l o l i t e s : T h e i r N a t u r e a n d O r i g i n , 

Indiana U n i v e r s i t y Studies . V o l . IX , D e c . 1922, Study N o . 55. 

S l o s s , L . L . and C o o k e , S . R . B . (1946): S p e c t r o c h e m i c a l S a m p l e 

L o g g i n g of L i m e s t o n e s , A m e r . A s s o c . P e t r o l . G e o l . B u l l . 

V o l . 30, N o . 11, N o v . 1946, p p . 1888-1898. 

S m i t h , J . G . a n d D u n c a n , A . J . (1945): S a m p l i n g S t a t i s t i c s and 

A p p l i c a t i o n s , M c G r a w H i l l B o o k C o . , T a b l e of " t , " p . 474. 

S w a r t z m a n , E . , S t r o n g , B u r r o u g h , N i c o l l s (1940): P h y s i c a l and 

C h e m i c a l S u r v e y R e p o r t N o . 64, F e b . 1940, P h y s i c a l and 

C h e m i c a l S u r v e y R e p o r t N o . 59, Q c t . 1939, D e p a r t m e n t of 

M i n e s and R e s o u r c e s , B u r e a u of M i n e s , D i v i s i o n of F u e l s , 

O t t a w a . 

T e l f e r , L . (1933): P h o s p h a t e i n the C a n a d i a n R o c k i e s , C a n . Inst . 

M i n . and M e t . , T r a n s . V o l . X X X V I , N o . 260, p p . 566 -605 . 

- 105 -



T h i e s s e n , R . and W i l s o n , F o r d E . (1924): " C o r r e l a t i o n of 

C o a l B e d s of the A l l e g h e n y F o r m a t i o n of w e s t e r n 

P e n n s y l v a n i a and e a s t e r n O h i o , " ' C o a l M i n i n g I n v e s t i g a ­

t i o n s , B u l l . 10, C a r n e g i e Inst , of T e c h n o l o g y , P i t t s b u r g , 

P e n n . 

T w e n h o f e l , W . H . (1939): P r i n c i p l e s of S e d i m e n t a t i o n , M c G r a w 

H i l l B o o k C o . , p . 270. 

W a l c o t , C . D . (1915): P r o b l e m s of A m e r i c a n G e o l o g y , Y a l e  

U n i v . P r e s s , p p . 165-166; 203-204. 

W a n l e s s , H a r o l d R . and W e l l e r , J . M a r v i n , (1932): " C o r r e ­

l a t i o n and E x t e n t of P e n n s y l v a n i a n C y c l o t h e m s , " G e o l . S o c . 

A m ; , B u l l . V o l . 43, pp ; 1003-1016, D e c . 30, 193Z. 

W a r r e n , P . S. (1927): B a n f f A r e a , A l b e r t a , G e o l . S u r v . , C a n a d a , 

M e m . 153, p . 23. 

(1928): T h e P a l a e o z o i c s of the C r o w s n e s t P a s s , A l b e r t a , 

R o y . S o c . , C a n a d a , T r a n s . , 3 r d s e r . , V o l . X X I I , S e c . 

IV , p p . 110-111 . 

(1931): A L o w e r J u r a s s i c F a u n a f r o m F e r n i e , B . C , 

R o y . S o c . , C a n a d a , T r a n s . , V o l . 25, S e c . 4, p p . 105-111. 

(1933) : G e o l o g i c a l S e c t i o n i n C r o w s n e s t P a s s , R o c k y 

M o u n t a i n s , C a n a d a , R o y . C a n . Inst . , T r a n s . , V o l . X I X , 

P t . 2, p p . 145-160. 

(1934) : P r e s e n t Status of the F e r n i e Shale , A l b e r t a , 

A m e r . J o u r . S c i . , V o l . X X V I I , p p . 5 6 - 7 0 . 

(1937): " A g e of the E x s h a w Shale in the C a n a d i a n R o c k i e s , " 

A m e r . J o u r . S c i . , 5th s e r i e s , V o l . X X X I I I , June 1937, 

p p . 454 -457 . 

W e l l e r , J . M . et a l ( 1 9 4 8 ) : C o r r e l a t i o n of the M i s s i s s i p p i a n f o r ­

m a t i o n s , N o r t h A m e r i c a , G e o l . S o c . A m . , B u l l . V o l . 59, 

p p . 91 -196 , F e b . 1948. 

W h i t e a v e s , J . F . (1903): D e s c r i p t i o n of a S p e c i e s of C a r d i o c e r a s 

f r o m the C r o w s n e s t C o a l F i e l d s , O t t a w a N a t u r a l i s t , V o l . 17, 

p. 65 . 

W h i t t a k e r , W . C . (1944): E l k R i v e r C o l l i e r y , C a n . Inst . M i n . a n d 

M e t . , T r a n s . , V o l . X L V I I , pp . 437 -448 . 

- 106 -



W i l l i a m s , T . B . (1926): Ident i f icat ion of C o a l s , E c o n . G e o l . 

V o l . 21, N o . 4, p p . 364-374 . 

W i l s o n , T . H . (1949): M i n i n g P i t c h i n g S e a m s in N o r t h w e s t 

^ C a n a d a , 1949 C o a l M i n e M o d e r n i z a t i o n Y e a r B o o k . 

r 

i 

1 

- 107 -



W E A T H E R R E C O R D , F E R N I E , B R I T I S H C O L U M B I A , 1914-1947 

P r e c i p i t a t i o n i n Inches T o t a l Snowfal l , etc . L a t e s t F r o s t E a r l i e s t F r o s t W a r m e s t 
Y e a r R a i n Snow T o t a l Winter of Snow 

Inches 
Z e r o 
D a y s 

C o l d e s t Day Y e a r i n S p r i n g i n F a l l Day 

1914 29.93 125.94 42 .52 1914-1915 71.5 28 J a n . 2 7 - 1 4 . 5 Q 1914 M a y 7-28° Sept. 29-31° A u g . 1 -91 .2° 

1915 20. 72 136.70 34. 39 1915-1916 201.6 37 " 12-35° 1915 A p r . 25 -29 . 5° " 11-32° 7 -88 .0 ° 

1916 27.04 156. 18 42.66 1916-1917 123.77 45 " 3 1 - 2 7 . 5 ° 1916 June 12-32° A u g . 20-31° J u l y 13-87° 

1917 20.95 158.70 36.82 1917-1918 135.15 34 " 31 -29 .0 ° 1917 4 -29° Sept. 29-27° " 17-90° 

1918 26.56 85.50 35. 11 1918-1919 98.80 14 F e b . 24 -28 .5 ° 1918 " 4 -30° A u g . 28-31° " 19-93° 

1919 17. 27 100.40 27. 31 1919-1920 99.50 37 D e c . 1 2 - 3 2 ° 1919 " 12-29° Sept. 22-29° " 16-93° 

1920 33. 55 88.05 42. 35 1920-1921 120.33 10 F e b . 6 - 1 0 . 5 ° 1920 26-31° 7-32° " 18 -90 .5 ° 

1921 32.47 130.80 45.55 1921-1922 95. 10 35 " 24-23° 1931 M a y 29-32° " 2 - 3 0 . 5 ° " 20 -88 .2 ° 

1922 24.87 113. 30 36. 20 1922-1923 140. 60 37 D e c . 14-35° 1922 " 23-28° " 25-32° A u g . 2 - 9 - 8 9 . 0 ° 

1923 23. 76 135. 10 37. 27 1923-1924 86.40 16 J a n . 1-37° 1923 " 29-30° " 6-32° J u l y 23 -24-90° 

1924 25.49 121.30 37.62 1924-1925 160.30 24 D e c . 18-34° 1924 " 30-30° A u g . 3 0 - 3 1 . 5 ° " 1-96° 

1925 25. 11 92. 10 34. 32 1925-1926 50.90 0 J a n . 2 2 - + 0 . 5 ° 1925 " 26-31° Sept. 20-26° June 28-94° 

1926 27.95 83. 80 36. 33 1926-1927 171.30 24 " 21-36° 1926 June 10-21° " 5-32° J u l y 1-93° 

1927 31. 89 213.50 53. 24 1927-1928 141.80 32 D e c . 31-35° 1927 " 1-32° " 9 -32° " 25 -89 .5 ° 

1928 32. 37 71. 20 39.49 1928-1929 80. 10 37 J a n . 23-31° 1928 M a y 14-32° A u g . 28-30° " 27 -91 .0 ° 

1929 20. 10 100.50 30. 15 1929-1930 83.60 33 " 16-28° 1929 June 23-31° " 25-31° A u g . 1 -90.5° 

1930 22. 62 61. 20 28. 74 1930-1931 75. 10 7 8-3° 1930 M a y 26-31° Sept. 1 -28.5° " 10 -91 .0° 

1931 23. 78 130.60 36.84 1931-1932 189.0 36 F e b . 2 - 2 4 . 5 ° 1931 " 22-32° 16-31° J u l y 10 -25 -89 .0 ° 

1932 35.44 191.70 54. 61 1932-1933 184.60 31 " 10 -38 .5 ° 1932 " 26-26° " 2 - 3 0 . 5 ° " 29-90° 

1933 36. 39 188.80 55. 27 1933-1934 147. 10 9 D e c . 16 -11 .5 ° 1933 " 28-30° " 8 -29 .5 ° June 15-97° 

1934 26.39 125.80 38.97 1934-1935 192. 20 24 J a n . 20-39° 1934 June 4 -32° " 20-18° J u l y 2 8 - 9 5 . 5 ° 

1935 21. 28 165-40 37.82 1935-1936 156.10 44 F e b . 15-34° 1935 " 6-32° " 18-30° " 13-91° 

1936 16. 78 158.70 32.65 1936-1937 161.30 52 J a n . 2 0 - 3 5 ° 1936 M a y 18-32° A u g . 29-30° " 20-94° 

1937 26. 69 175.80 44. 27 1937-1938 152. 70 20 " 30-20° 1937 ,1 3 1 _ 3 i O 29-30° (June 29-92° 
( J u ly 24-92° 

1938 22. 24 137.10 35.95 1938-1939 131.20 21 F e b . 10-40° 1938 " 20-29° O c t . 7-31° J u l y 1 4 ) _ 9 3 o 
J u l y 15) 

1939 26. 20 101.40 36. 34 1939-1940 57. 10 12 J a n . ' 21-11° 1939 June 2-30° Sept. 7 -30 .5 ° July 27 .95° 

1940 26. 36 99 .80 36. 34 1940-1941 96.85 15 N o v . 1 2 - 1 8 ° 1940 M a y 27-32° O c t . 5 -31° " 12-93° 

1941 35.40 59. 15 41 . 31 1941-1942 58.00 17 J a n . 7-18° 1941 " 10-30° Sept. 8-29° " 16-94° 

1942 29.88 118.90 41 . 77 1942-1943 170.70 34 " 17-30° 1942 » 19-31° " 18-28° 
" 6 ) - 8 8 ° 

1943 24. 73 102. 30 34.96 1943-1944 55.00 17 F e b . 22-9° 1943 " 18-30° " 3-32° " 2 1 ) 87° 
" 22) 8 7 

1944 19.94 70. 20 26. 96 1944-1945 109.6 17 M a r . 18-18° 1944 " 4 -30° " 18-27° 11 28-89° 

1945 27. 30 154.80 42. 78 1945-1946 175.8 11 J a n . 2 6 & 
27-12° 1945 June 15-32° J u l y 19-32° A u g . 7-90° 

1946 26.44 181.70 44.61 1946-1947 129.5 37 F e b . 1 -20 .5° 1946 M a y 21-31° Sept. 19-28° J u l y 21-88° 

1947 34.98 91 .50 44. 13 1947-1948 113.9 
u n t i l M a 

28 
r . 1 

" 6 -21 .0 ° 1947 June 21-32° Sept. 6-32° J u l y 14-90° 

1948 1948 

1949 1949 

1950 1950 

Heav ies t R a i n f a l l s on r e c o r d (Ju ly 26, 1921- -3 p . m . to 5 . p . m . 1 .91" Highest B a r o m e t e r J a n . 4, 1924. 27.298 
( O c t . 25-26, 1922 4. 16") 
( D e c . 1-2, 1941 4.18') i n 24 hours L o w e s t " D e c . 6, 1923.) 

J a n . 11, 1932 ) 25.500 

C o l d e s t Day on r e c o r d - - F e b 10, 1938 40° below z e r o 

Hottest " " " - - J u n e 15, 1933 + 97° Lat i tude 49° 30' 15" 

H e a v i e s t Snowfal l on r e c o r d - - D e c . 10, 1922 25" Longitude 115° 03 ' 45" Height above s e a - l e v e l 3305' 
9, 1922 5" 

A v e r a g e Snowfal l 1914-1945 Inc . 123" Data c ompi l ed by the F e r n i e w e a t h e r - r e c o r d i n g stat ion, 
mainta ined by The C r o w s N e s t P a s s C o a l Company L i m i t e d . 
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FIG.2 SECTIONS A - B AND O D T O A C C O M P A N Y B . C . D E PA R T M E NT OF M I N E S B U L L E T I N 3 3 , 
°GE0L0GY OF T H E C R 0 W S N E S T C O A L B A S I N" B R I T I S H C O L U M B I A , 
BY C . B . N E W M A R C H , 1 9 5 3 . 
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S E A L E V E L 

S C A L E - M I L E S P R E C A M B P IAN D E V O N IAN B A N F F R U N D L E R O C K Y M T N . S P R A Y R I V E R 

F I G . 7 S E C T I O N X - Y F R O M E L H O T H R O U G H C O R B I N TO T H E F L A T H E A D R A N G E 

F E R N I E K O O T E N A Y B L A I R M O R E C R O W S N E S T C O L O R A D O 

TO ACCOMPANY B.C.DE PA BTMENT OF M I N E S B U L L E T I N 3 3 , 
'GEOLOGY OF THE CROWSNEST C O A L B A 3 I N , ' B R I T I S H C O L U M B I A 
BY C . B . N E W M A R C H , 1 9 5 3 
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(5) STRATIGRAPHIC SECTION LOCATION 

7 S E A M 
COAL AVERAGE 
5s"- 29.5% ASH 

14* 
H A RD S A N D Y S H A L E 

14* S H A L Y C O A L 5 8 . 7 % A S H 16* 

IS* 

r 
C O A L 25 .5 "A A 5 H 6" IS* 

r S H A L E , D A R K . S A N D Y 
3 4 " 3 4 " 

29 " C O A L 17.5 "A A S H 

S A N D Y S H A L E 12" 
7' 

6 S E A M 
COAL AVERAGE 
57"- 29.3 % ASH 

H A R D C A R B . S H A L E 

S H A L Y C O A L 4 8 . 5 -/ .ASH 
S H A L E , C A R B O N A C E O U S 

C O A L 19.3 % A S H 

S H A L E , C A R B O N A C E O U S 
C O A L Y S T R E A K S 
C O A L 3 4 . 4 % A S H 

D E T A I L O F 5 , 6 A N O 7 S E A M S 
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9 S E A M 
FACE AVERAGE 
137" 29.2% ASH 

D A R K C A R B . S H A L E 

C O A L 

B A N D E D C O A L , S H A L Y C O A L 
C O A L 
S H A L Y C O A L 
e ' C O A L - 4 . 1 % A S H 

C O A L 
S H A L Y C O A L 
C O A L 
B A N D E D C O A L , S H A L Y C O A L 

C O A L 

B A N D E D C O A L , S H A L Y C O A L 

10 S E A M 
COAL AVERAGE 
56"- 15.9 7 .ASH 

C A R B O N A C E O U S S H A L E 
F E W C O A L S T R E A K S 

0 0 

m o 

I 

D E T A I L O F 9 A N D I O S E A M S 
A T S E C T ION E 

5 0 5 10 
SCALE ————>— - FEET 

5 S E A M 
COAL A V E R A G E 
2 2o"- 3 0-8 % ASH 

rd H A R D S A N D Y S H A L E 

3 B A N D E D S H A L E A N D C O A L 

C O A L 1 3 . 4 % A S H 

g S H A L E , C A R B O N A C E O U S 

C O A L , C R U S H E D A N D D I R T Y 
4I.B % A S H 

igi S H A L E , C A R B O N A C E O U S 
p S H A L Y C O A L A N D G U M B O 
5: 52.2 °A A S H 

C O A L 2 5 . f l V . A S H 

9 SEAM 1 

8 SEAM 
f SEAM 

1 

6 SEAM 
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PI 
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Fie. 10 
PLAN OF MINES AT E LK RIVER COLLIERY 

AND SECTIONS A - E 

30 
HORIZONTAL 
0 30 

VERTICAL 

FEET 

FEET 

TO ACCOM PA NY B .C .DEPARTMENT OF MINES BULLET IN 3 3 , 
GEO LOGY OF THE CROWSNEST C O A L B A S IN,' B R I Tl SH COLUMB IA , 
BY C . B .NEWMARCH , 1953. 
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