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U P P E R P L I E N S B A C H I A N BEDS IN T H E 
F E R N I E G R O U P O F A L B E R T A 

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

In 1959 the a u t h o r r e c e i v e d f r o m D r . K. O. P a r s c h an A m a l t h e u s 
t h a t h a d b e e n found l o o s e in the L i m e s t o n e M o u n t a i n a r e a , A l b e r t a , by 
M r . R . R . B a e k e l a n d . T h i s a m m o n i t e g e n u s h a d n e v e r b e e n found b e f o r e in 
t he J u r a s s i c F e r n i e G r o u p of t he R o c k y M o u n t a i n s 'and F o o t h i l l s . As t h i s 
s p e c i m e n w a s not found in p l a c e , it w a s m e r e l y m e n t i o n e d w i t h o u t c o m m e n t 
by the w r i t e r ( F r e b o l d , I 9 6 0 , 1964) . 

M o r e c o l l e c t i o n s , t h i s t i m e f r o m b e d s in s i t u , w e r e m a d e in 1964 
in the s a m e a r e a by D r . N . C . O l l e r e n s h a w 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 . T h e m a t e r i a l is i n t e r e s t i n g b o t h f r o m a s t r a t i g r a p h i c a l and 
p a l a e o g e o g r a p h i c a l po in t of v i e w . 

T h e F o s s i l L o c a l i t i e s in the 
L i m e s t o n e M o u n t a i n A r e a , A l b e r t a 

T h e s p e c i m e n s of A m a l t h e u s d e s c r i b e d h e r e a r e f r o m the L i m e s t o n e 
M o u n t a i n a r e a of A l b e r t a . T h e y c o m e f r o m the l o w e r p a r t of t he F e r n i e 
G r o u p t h a t r e p r e s e n t s m o s t of the J u r a s s i c S y s t e m in t he C a n a d i a n R o c k y 
M o u n t a i n s a n d F o o t h i l l s . N o o t h e r o c c u r r e n c e s of A m a l t h e u s a r e a t p r e s e n t 
known in t he F e r n i e G r o u p . 

T h e L i m e s t o n e M o u n t a i n a r e a l i e s n o r t h of the h e a d w a t e r s of R e d 
D e e r R i v e r ( s e e i n s e r t m a p of F i g . 1) . T h e f o s s i l l o c a l i t i e s a r e j u s t n o r t h 
o f L a t . 51 ° 5 5 ' N a n d w e s t a n d e a s t r e s p e c t i v e l y of L o n g . 1 1 5 ° 2 5 ' W . T h e i r 
p o s i t i o n is i n d i c a t e d in F i g u r e 1. In t h i s m a p N o . 1 (GSC l o c . 70650) is the 
l o c a l i t y w h e r e D r . P a r s c h ' s l o o s e s p e c i m e n of A m a l t h e u s w a s c o l l e c t e d . 
F r o m N o . 2 (GSC l o c . 65058) c a m e D r . O l l e r e n s h a w ' s m a t e r i a l of A m a l t h e u s . 
It i s l a b e l l e d " L i m e s t o n e M o u n t a i n , e a s t s i d e of F o r e s t r y R o a d to l o o k - o u t ; 
L s d . 2 , s e c . 2 4 , t p . 3 4 , r g e . 1 1 , W 5 . L a t . 5 1 ° 5 5 ' 3 8 " N , L o n g . I 1 5 ° 2 5 ' 
3 0 " W . " GSC l o c . 6 5 0 5 8 . 

T h e r o c k s t h a t c o n t a i n the a m m o n i t e s a r e a c c o r d i n g to D r . 
O l l e r e n s h a w ( p e r s o n a l c o m m u n i c a t i o n ) p l a t y , c a l c a r e o u s s i l t s t o n e s w i t h 
c h e r t . 

C l o s e by ( " L i m e s t o n e M o u n t a i n , w e s t s i d e of F o r e s t r y R o a d , in 
g u l l y ; L s d . 9 , s e c . 13 , t p . 3 4 , r g e . 1 1 , W 5 . L a t . 5 1 * 5 5 ' 1 0 " N , L o n g . 
l l S - Z S ^ C W . GSC l o c . 6 5 0 5 7 , N o . 3 in F i g . 1") a c o l l e c t i o n of p o o r l y 
p r e s e r v e d b r a c h i o p o d s a n d p e l e c y p o d s w a s m a d e by D r . O l l e r e n s h a w . T h e 
c o l l e c t i o n c o n t a i n s : O x y t o m a cf. c y g n i p e s P h i l l i p s , O x y t o m a s p . , 
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T r i g o n i a s p . , O s t r e a s p . , P e c t i n i d s and " T e r e b r a t u l a " s p . 

T h e s p e c i m e n s of t he g u i d e f o s s i l O x y t o m a c y g n i p e s c o n t a i n e d in 
t h i s c o l l e c t i o n a r e too p o o r l y p r e s e r v e d for i l l u s t r a t i o n . S o m e s p e c i m e n s 
f r o m a d j o i n i n g a r e a s p r e v i o u s l y f i g u r e d a r e i l l u s t r a t e d ( s e e P I . 1 , F i g s . 
5 , 6 ) . ~ 

D e s c r i p t i o n of A m m o n i t e s 

F a m i l y A m a l t h e i d a e H y a t t , 1867 

G e n u s A m a l t h e u s de M o n t f o r t , 1808 

A m a l t h e u s cf. A . s t o k e s i ( J . S o w e r b y ) 

P l a t e I , F i g u r e s 1-4 

M a t e r i a l : N u m e r o u s s p e c i m e n s c o l l e c t e d in s i t u a t GSC l o c . 6 5 0 5 8 . 
S p e c i m e n s GSC C a t . 2 0 3 5 1 , 2 0 3 5 2 , and 20353 of t h i s c o l l e c t i o n a r e 
i l l u s t r a t e d . A s i n g l e s p e c i m e n (GSC C a t . 1 9 9 2 3 , i l l u s t r a t e d ) w a s found 
l o o s e a t GSC l o c . 7 0 6 5 0 . 

D e s c r i p t i o n : T h e s p e c i m e n s a r e f l a t t e n e d a n d the s h a p e of t he c r o s s -
s e c t i o n c a n n o t be d e t e r m i n e d . T h e r i b s a r e s i g m o i d a l and s u b d i v i d e d in the 
o u t e r p a r t of t h e w h o r l . T h e s e c o n d a r y r i b s a r e f i n e r t h a n t h e p r i m a r i e s 
a n d a r e v e r y fa in t ly v i s i b l e in s o m e s p e c i m e n s . T h e v e n t r a l k e e l h a s f a i r l y 
s t r o n g c h e v r o n s . N o t u b e r c l e s a r e p r e s e n t a n d s p i r a l s t r i a e a r e not v i s i b l e 

C o m p a r i s o n s : T h e s p e c i m e n s a r e t y p i c a l A m a l t h e i d a e a n d a s f a r a s the 
p o o r p r e s e r v a t i o n p e r m i t s c o m p a r i s o n a g r e e w e l l w i t h A m a l t h e u s s t o k e s i 
(Sowerby ) a s d e s c r i b e d by H o w a r t h ( 1 9 5 8 , p . 3 , P I . l', F i g s . 5 , 7, 1 2 - 1 4 ; 
P I . 2 , F i g s 1, 3 , 10; T e x t - F i g s . 4 , 5) w i t h t h e s p e c i m e n s d e s c r i b e d by 
the a u t h o r ( F r e b o l d , 1 9 6 4 , p p . 9 , 10, P I . 2 , F i g s . 2 -6 ) f r o m the T e l e g r a p h 
C r e e k a n d T u l s e q u a h a r e a s in n o r t h w e s t e r n B r i t i s h C o l u m b i a and f r o m the 
W h i t e h o r s e a r e a in s o u t h e r n Y u k o n , a n d w i t h s p e c i m e n s f r o m n o r t h e r n 
Y u k o n . 

A g e D e t e r m i n a t i o n s 

T h e c o l l e c t i o n s m a d e in t he l o w e r F e r n i e G r o u p of t h e L i m e s t o n e 
M o u n t a i n a r e a a r e f r o m two b e d s , e a c h of d i f f e r e n t a g e . T h e f o s s i l s c o l l e c t e d 
a t GSC l o c . 65057 ( N o . 3 in F i g . 1) w h i c h i n c l u d e O x y t o m a cf. c y g n i p e s 
P h i l l i p s , o t h e r p e l e c y p o d s and s o m e b r a c h i o p o d s b e l o n g to t he O x y t o m a 
b e d t h a t t o p s t he N o r d e g g M e m b e r s e n s u s t r i c t o of t he F e r n i e G r o u p . T h e 
a g e of thi6 O x y t o m a b e d w a s d e t e r m i n e d a s l o w e r S i n e m u r i a n ( F r e b o l d , 1957) , 
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on a c c o u n t of the o c c u r r e n c e of A r i e t i t i d a e a t l o c a l i t i e s in the Snake Ind ian 
V a l l e y and a d j o i n i n g a r e a s . T h e s e a m m o n i t e s h a v e no t ye t b e e n found in 
the O x y t o m a b e d of the L i m e s t o n e M o u n t a i n a n d a d j o i n i n g a r e a s , but a s the 
p e l e c y p o d s a n d b r a c h i o p o d s a r e the s a m e a s f a r t h e r n o r t h , it i s c o n c l u d e d 
t h a t the a g e of t h i s b e d wi th O x y t o m a c y g n i p e s is the s a m e w h e r e v e r it is 
p r e s e n t in the F e r n i e . 

F o s s i l s a r e r a r e in the u n d e r l y i n g c h e r t y b e d s of t he N o r d e g g 
M e m b e r s e n s u s t r i c t o , bu t it i s a l s o c o n s i d e r e d t o be of e a r l y S i n e m u r i a n 
a g e ( F r e b o l d , 1957) . N o f o s s i l s h a v e y e t b e e n found in t h e N o r d e g g M e m b e r 
s e n s u s t r i c t o of the L i m e s t o n e M o u n t a i n a n d a d j o i n i n g a r e a s . 

T h e b e d w i t h A m a l t h e u s cf. A . s t o k e s i ( J . S o w e r b y ) is y o u n g e r than 
the l o w e r S i n e m u r i a n O x y t o m a b e d . A m a l t h e u s s t o k e s i i s c h a r a c t e r i s t i c of 
the l o w e r m o s t s u b z o n e of the U p p e r F l i e n s b a c h i a n a s s h o w n in the c h a r t 
g i v e n by D e a n , D o n o v a n , and H o w a r t h (1961) p a r t of w h i c h i s q u o t e d h e r e : 

S u b s t a g e ' Z o n e S u b z o n e 

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

U p p e r P l i e n s b a c h i a n 

A m a l t h e u s g i b b o s u s 

A m a l t h e u s m a r g a r i t a t u s A m a l t h e u s s u b n o d o s u s 

A m a l t h e u s s t o k e s i 

T h e p r e s e n c e of t he l o w e r m o s t p a r t of the U p p e r P l i e n s b a c h i a n 
h i t h e r t o u n k n o w n in t he F e r n i e G r o u p is t h u s e s t a b l i s h e d by the o c c u r r e n c e 
of A m a l t h e u s cf. A . s t o k e s i ( J . S o w e r b y ) . 

S t r a t i g r a p h y 

A c c o r d i n g to D r . O l l e r e n s h a w ( p e r s o n a l c o m m u n i c a t i o n ) the o u t c r o p s 
of t he l o w e r F e r n i e in t he L i m e s t o n e M o u n t a i n a r e a a r e v e r y p o o r and the 
s t r a t i g r a p h i c r e l a t i o n s h i p of the O x y t o m a b e d to t he A m a l t h e u s b e d cou ld not 
be e s t a b l i s h e d . H o w e v e r , a s the A m a l t h e u s b e d is l o w e r m o s t u p p e r 
P l i e n s b a c h i a n a n d the O x y t o m a b e d l o w e r S i n e m u r i a n , the A m a l t h e u s bed 
s h o u l d o v e r l i e the O x y t o m a b e d . 

P l e u r o c e r a s h a w s k e r e n s e 

P l e u r o c e r a s a p y r e n u m 

o r 

D o m e r i a n 
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H i t h e r t o it w a s t hough t t h a t the s u c c e s s i o n of the b e d s of the l o w e r 
F e r n i e in a r e a s n o r t h of t he R e d D e e r R i v e r w a s a s f o l l o w s : a t the b o t t o m 
of t he N o r d e g g M e m b e r s e n s u s t r i c t o , c o n s i s t i n g of d a r k , c h e r t y a n d 
p h o s p h a t i c d o l o m i t e o r l i m e s t o n e wi th s o m e s h a l e s a n d s i l t s t o n e s . O v e r ­
ly ing the N o r d e g g M e m b e r s e n s u s t r i c t o , i s the O x y t o m a b e d w i t h i t s 
c h a r a c t e r i s t i c f a u n a , and on top of t he O x y t o m a b e d t h e r e fo l lows i m m e d i ­
a t e l y the T o a r c i a n P a p e r s h a l e w i t h D a c t y l i o c e r a t i d s and H a r p o c e r a t i d s 
( F r e b o l d , 1957) w h i c h i s e q u i v a l e n t t o S p i v a k ' s (1949) P o k e r Ch ip s h a l e . 
T h e t h i c k n e s s of t he N o r d e g g M e m b e r s e n s u s t r i c t o ( i . e . in t he de f in i t i on by 
Spivak) and the O x y t o m a b e d is b e t w e e n 50 and 150 f e e t . T h e O x y t o m a bed 
h a s not b e e n found e v e r y w h e r e in the F e r n i e G r o u p , bu t it i s p r e s e n t for 
i n s t a n c e in t he L i m e s t o n e M o u n t a i n a r e a ( t h i s r e p o r t ) , the T a y R i v e r a r e a 
( H e n d e r s o n , 1945) , F a l l C r e e k a r e a ( H e n d e r s o n , 1946) , S n a k e Ind ian V a l l e y 
( F r e b o l d , 1957) and a r e a s f a r t h e r n o r t h . It s e e m s a l s o to be p r e s e n t in the 
M a r b l e M o u n t a i n a r e a e a s t of L i m e s t o n e M o u n t a i n , w h e r e it i s o v e r l y i n g 
d a r k c h e r t y l i m e s t o n e s ( B e a c h , 1942) t h a t p r o b a b l y r e p r e s e n t the N o r d e g g 
M e m b e r s e n s u s t r i c t o and t h a t a p p a r e n t l y e r r o n e o u s l y w e r e p l a c e d by 
B e a c h in 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 . 

T h e b e s t c o n s e c u t i v e s e c t i o n s s e e n by the a u t h o r a r e in the S n a k e 
I n d i a n V a l l e y . A c h a r a c t e r i s t i c s e c t i o n is i l l u s t r a t e d on P l a t e I , F i g u r e 7 . 
It s h o w s the m a i n f e a t u r e s of t he s e q u e n c e , p a r t i c u l a r l y the s h a r p 
l i t h o l o g i c a l b r e a k b e t w e e n the l o w e r S i n e m u r i a n O x y t o m a b e d and the P a p e r 
s h a l e . T h i s b r e a k i n d i c a t e s a l s o t h e c o n s i d e r a b l e g a p , i . e . t he a b s e n c e of 
a t l e a s t the u p p e r S i n e m u r i a n a n d l o w e r P l i e n s b a c h i a n . 

A s f a r a s c a n be c o n c l u d e d f r o m t h e r a t h e r p o o r l y e x p o s e d s t r a t a in 
the L i m e s t o n e M o u n t a i n a n d a d j o i n i n g a r e a s , t he s a m e s t r a t i g r a p h i c 
c o n d i t i o n s a s in the S n a k e I n d i a n V a l l e y a r e p r e s e n t in t h e s e m o r e s o u t h e r l y 
r e g i o n s , h o w e v e r , h e r e a p l a c e for t he now e s t a b l i s h e d l o w e r p a r t of the 
u p p e r P l i e n s b a c h i a n , i . e . , the s u b z o n e of A m a l t h e u s s t o k e s i h a s t o be 
a c c o m m o d a t e d . A s t he O x y t o m a b e d is S i n e m u r i a n t h i s P l i e n s b a c h i a n 
s u b z o n e c a n only b e h i g h e r in t he s e c t i o n , i . e . b e t w e e n the O x y t o m a b e d 
a n d the T o a r c i a n P a p e r s h a l e . It i s d e s i r a b l e t o h a v e t h i s s u p p o s e d 
s t r a t i g r a p h i c p o s i t i o n c o n f i r m e d by d i r e c t o b s e r v a t i o n . 

A s a l r e a d y m e n t i o n e d , P l i e n s b a c h i a n f o s s i l s a r e no t known f r o m 
a n y l o c a l i t i e s o t h e r t h a n the L i m e s t o n e M o u n t a i n a r e a . H o w e v e r , it is 
p o s s i b l e t h a t t hey o c c u r in o t h e r s e c t i o n s bu t h a v e e s c a p e d d i s c o v e r y 
b e c a u s e of p o o r e x p o s u r e . 

S u b d i v i s i o n of the l o w e r F e r n i e G r o u p 

Now t h a t t h e p r e s e n c e of u p p e r P l i e n s b a c h i a n r o c k s h a s b e e n 
d e m o n s t r a t e d , t he s u b d i v i s i o n of the l o w e r F e r n i e G r o u p in t h e a r e a n o r t h 
of t he h e a d w a t e r s of t he R e d D e e r R i v e r h a s to be r e v i s e d a s f o l l o w s ; 
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R o c k U n i t s S t a g e s Gu ide F o s s i l s 

D a c t y l i o c e r a s spp . 
H a r p o c e r a s cf. H . e x a r a t u m 
(Young a n d B i r d ) 

P a p e r s h a l e o r 
P o k e r C h i p s h a l e 

T o a r c i a n 

Gu ide F o s s i l s 

D a c t y l i o c e r a s spp . 
H a r p o c e r a s cf. H . e x a r a t u m 
(Young a n d B i r d ) 

U n k n o w n U p p e r p a r t of u p p e r 
P l i e n s b a c h i a n 

N o n e 

B a s e of P a p e r 
s h a l e ? 

L o w e r p a r t of 
u p p e r P l i e n s b a c h i a n . 
S u b z o n e of 
A m a l t h e u s s t o k e s i 

A m a l t h e u s cf. A . s t o k e s i 
( J . S o w e r b y ) . Only found in 
L i m e s t o n e M o u n t a i n a r e a . 

A b s e n t L o w e r p l i e n s b a c h i a n 
a n d u p p e r 
S i n e m u r ian 

N o n e 

N
o

rd
eg

g 
M

em
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er
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en
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O x y t o m a b e d L o w e r S i n e m u r i a n A r i e t i t i d s , O x y t o m a c y g n i p e s 
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g 
M

em
b
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L o w e r S i n e m u r i a n 
P h i l l i p s , T r i g o n i a s p . , L i m a 
s p p . , P l e u r o m y a s p . , 
P e c t i n i d s , O s t r e a s p . , 
P l e u r o t o m a r i a s p . 
B r a c h i o p o d s 

N
o

rd
eg

g 
M
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b

er
 

(s
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N o r d e g g M e m b e r 
s e n s u s t r i c t o 

_̂ 

L o w e r S i n e m u r i a n A r i e t i t i d s ( ? ) 

A b s e n t H e t t a n g i a n N o n e 

T r i a s s i c o r U p p e r P a l a e o z o i c 

T h e f a c i e s of t he N o r d e g g M e m b e r i s u n k n o w n s o u t h of the R e d D e e r R i v e r . 

P a l a e o g e o g r a p h y 

T h e e x t e n t of t he u p p e r P l i e n s b a c h i a n s e a t h a t i n v a d e d the r e g i o n 
of p r e s e n t d a y R o c k y M o u n t a i n s i s no t y e t k n o w n , t he only p r o o f of i t s 
p r e s e n c e b e i n g found in the L i m e s t o n e M o u n t a i n a r e a . H o w e v e r , it s e e m s 
to b e u n l i k e l y t h a t t h i s s e a t r a n s g r e s s e d m u c h f a r t h e r t o the s o u t h . T h e r e 
i s n o L o w e r J u r a s s i c a t a l l in the w e s t e r n I n t e r i o r of t he U n i t e d S t a t e s 
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whi l e n o r t h of the I n t e r n a t i o n a l b o r d e r , for i n s t a n c e , in the A d a n a c M i n e 
d i s t r i c t , L i v i n g s t o n e R a n g e a n d M o o s e M o u n t a i n a r e a s , the T o a r c i a n fo l lows 
a l m o s t i m m e d i a t e l y on top of r o c k s o l d e r t h a n J u r a s s i c and s e p a r a t e d only 
by a th in b e d of p o s s i b l y S i n e m u r i a n a g e . T h e p r e s e n c e of u p p e r 
P l i e n s b a c h i a n d e p o s i t s in n o r t h w e s t e r n B r i t i s h C o l u m b i a a n d s o u t h e r n 
Yukon ( F r e b o l d , 1964), i n d i c a t e s the p r o b a b l e r o u t e of t r a n s g r e s s i o n f r o m 
the n o r t h w e s t . 
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1000 500 0 1000 2000 3000 4000 Metres 

Figure 1. Jurassic fossil localities in Limestone Mountain area. 
1 = GSC loc. 70650; 2 = GSC loc. 65058; 3 = GSC loc. 65057 
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F i g u r e 5 . 

F i g u r e 6 . 

F i g u r e 7 . 

T h i s s e c t i o n i s c h o s e n to i l l u s t r a t e the s u c c e s s i o n of the 
l o w e r F e r n i e b e d s in A l b e r t a . 

P L A T E I 

A l l f i g u r e s in n a t u r a l s i z e . 

F i g u r e 1. A m a l t h e u s cf. A . s t o k e s i ( J . S o w e r b y ) . GSC C a t . N o . 1 9 9 2 3 . 
GSC l o c . 7 0 6 5 0 . L i m e s t o n e M o u n t a i n a r e a . U p p e r 
P l i e n s b a c h i a n . 
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