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REPORT ON GEOLOGY 

AND RECOMMENDATIONS FOR 1978 PROGRAM 

ROCKY MOUNTAIN M429 

INTRODUCTION 

During the 1977 f i e l d season a geo log i ca l reconnaissance survey was done 

i n the Rocky Mountains ' Main Range south o f Mount A s s i n i bo i ne Park to t r y 

to e s t a b l i s h the f a c i e s change from p l a t f o rm Cambro-Ordovician carbonates 

to bas ina l sha les . The basal carbonate, the Cathedral Formation, was 

given p a r t i c u l a r a t t e n t i o n as i t hosts l ead and z i n c at F i e l d 50 mi les on 

s t r i k e to the no r th . The i n t e r ven i n g area i s not a v a i l a b l e f o r p ro spect ing 

i t being l o ca ted i n the Nat iona l Parks (see F igures 1, 2 and 3 ) . 

Geo log i ca l maps o f the area do not e x i s t which makes grass roots mapping 

almost a nece s s i t y i f a se r ious understanding of the s t r a t i g r a p h y i s to be 

obta ined . In add i t i o n to the geo l og i ca l work 161 s i l t samples were 

c o l l e c t e d from drainages i n the area where the Cathedral escarpment was 

be l i e ved to e x i s t . These were analyzed f o r Cu, Pb and Zn. The r e s u l t s 

are d i scussed i n a separate repo r t by D. Tay l o r . 

ACCESS 

A c c e s s i b i l i t y i s by t ruck over a f o r e s t r y road from the Kootenay V a l l e y 

f o r the southern par t of the a rea . For most o f the a rea , however, a 

h e l i c o p t e r i s a n e c e s s i t y . A B e l l 47-G3B1 leased i n Invermere was used 

f o r the geo l og i ca l and geochemical surveys. 
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STRUCTURE 

Two major s t r u c t u r a l f ea tu re s c h a r a c t e r i z e the area (see F igure No. 4 ) ; a 

major NNW t r end i ng t h r u s t f a u l t and a major NNW t rend ing a n t i c l i n e . The 

t h r u s t f a u l t b r ings ba s i na l Chance l l o r Format ion, which i s i n t e n s e l y 

f o l d e d and c leavaged, over the west l imb o f t h i s major a n t i c l i n e (see 

F i gu re No. 5 ) . South o f the A s s i n i b o i n e Park boundary the a n t i c l i n a l 

a x i s f o l l o w s more or l e s s A s s i n i b o i n e Creek, M i t c h e l l and Cross R i ve r 

V a l l e y s be fo re c r o s s i n g the A l b e r t R i ve r and heading o f f towards the 

j u n c t i o n o f Queen Mary Creek and the P a l l i s e r R i v e r . The a n t i c l i n e i s 

asymmetric w i th a very gen t l y d i pp i ng east f l a n k and a gen t l y d i pp i ng west 

f l a n k which becomes over turned southwest o f the A l b e r t R i ve r . The west 

f l a n k i s broken i n a few p laces as a r e s u l t o f l i t h o l o g i c a l changes. The 

a n t i c l i n e plunges sha rp l y towards i t s southern end w i t h p r o g r e s s i v e l y 

younger fo rmat ions exposed south o f the A l b e r t R i v e r . 

In the ea s te rn f l a n k o f the a n t i c l i n e the Cathedra l Formation i s exposed 

a t the base o f the carbonate s e c t i o n j u s t above the r i v e r v a l l e y s . At 

A s s i n i b o i n e Lake and the northwest end o f the Mount B r u s s i l o f mas s i f 

the unde r l y i n g Mount Whyte Formation can be seen. The base o f the Cathedra l 

Formation c o n s i s t s here o f an o o l i t i c l ime s tone . Otherwise the base o f the 

Cathedra l i s most ly covered i n s c r ee . 

Severa l ob se r va t i on s are impor tant : 

(1) The fo rmat ion i s d i f f i c u l t to study as i t forms c l i f f s which 

makes l a r g e areas i n a c c e s s i b l e . 
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(2) A b r e c c i a on the southwest s i de o f Mount B r u s s i l o f may we l l 

be a r e e f t a l u s b r e c c i a and, i f so, suggest very c l o s e 

p r o x i m i t y to the Cathedral escarpment (a few hundred f e e t ) . 

(3) Severa l do lomi te patches can be seen i n outcrop east of the 

a n t i c l i n a l a x i s . Dolomite i s o f very massive coarse 

c r y s t a l l i n e nature and no " zebra t e x t u r e s " were observed. 

Most ob se rva t i on s are from scree samples, however, and more 

d e t a i l e d work i s needed to e s t a b l i s h ex tent and cha r ac te r o f 

the d o l o m i t i z a t i o n . 

(4) Except east o f Mount Docking outcrops immediately under the 

Chance l l o r t h r u s t are probably equ i v a l en t s o f younger 

carbonates which o v e r l y the Cathedra l on the eas t s i de o f the 

v a l l e y . The Cathedra l seems i n p laces to make up the v a l l e y 

f l o o r and may be present i n sc ree s lopes below the younger 

carbonate u n i t s . Going south apparent l y p r o g r e s s i v e l y younger 

carbonates are present immediate ly under the t h r u s t and the 

Cathedra l must be present a t depth. 

(5) The sharp s t r u c t u r a l break i n p laces observed on the west f l a n k 

o f the a n t i c l i n e i s probably 1 i t h o l o g i c a l l y c o n t r o l l e d i n d i c a t i n g 

a f a c i e s change from p l a t f o r m carbonates to more ba s i na l s ha l e s . 

I t i s thought t h a t t h i s break represent s t h i s f a c i e s 

change i n e i t h e r the Cathedra l o r E l don -P i k a Format ion. 
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CONCLUSIONS 

(1) The geology suggests t ha t the escarpment o f the Cathedra l Formation 

which marks the f a c i e s change from p l a t f o r m to ba s i na l sed imentat ion 

cou ld be present at seve ra l p laces on the east but p o s s i b l y a l s o the 

west l imb o f a major a n t i c l i n a l s t r u c t u r e south o f A s s i n i b o i n e Park. 

(2) This escarpment may be p a r t i a l l y eroded out by some o f the r i v e r s 

t ha t cut v a l l e y s more or l e s s p a r a l l e l l i n g the a n t i c l i n a l a x i s . 

(3) The con tac t o f the Cambro-Ordovic ian p l a t f o r m carbonate sequence w i th 

the ba s i na l C h a n c e l l o r Formation i s s t r u c t u r a l and i s a major t h r u s t . 

This s t r uc tu ra l break however cou ld i n d i c a t e c l o se p r o x i m i t y to the 

o r i g i n a l p l a t f o r m - b a s i n f a c i e s change. 

(4) The sudden rever sa l i n a t t i t u d e from a gen t l y east d i pp i n g t h i c k 

p l a t f o r m carbonate sequence to a sometimes broken, s t e e p l y d i pp i ng 

to over turned west l imb i s l i k e l y an exp re s s i on o f a l i t h o l o g i c change 

from competent p l a t f o r m rocks to-more incompetent ba s i na l f a c i e s . This 

deserves c l o s e r i n v e s t i g a t i o n . 

(5) D o l o m i t i z a t i o n o f carbonates o v e r l y i n g the Cathedra l Formation 

( E l don -P i ka ) has c r ea ted banded t e x tu re s not u n l i k e " z e b r a " t e x tu re s 

which are a s s o c i a t e d w i t h m i n e r a l i z a t i o n i n the Cathedra l Formation 

a t K i c k i n g Horse. Coarse c r y s t a l l i n e do lomi te c r y s t a l s i n these bands 

are rimming vuggy to i n t e r c r y s t a l 1 i n e pore spaces o f t e n f i l l e d w i th 

hemat i te a f t e r p y r i t e . 
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RECOMMENDATIONS 

Some d e t a i l e d g e o l o g i c a l mapping and p ro spec t i ng o f the area i s r equ i r ed 

from the area south o f A s s i n i b o i n e Park to the headwaters o f the A l b e r t 

R i ve r . P a r t i c u l a r l y areas where streams cut through the s t r i k e i n the 

eas t l imb o f the a n t i c l i n e are worthy o f f u r t h e r i n v e s t i g a t i o n as 

m i n e r a l i z a t i o n a s s o c i a t e d w i t h d o l o m i t i z a t i o n may occur w e l l back from 

the Cathedral escarpment. The " z e b r a " t e x t u r e which accompanies 

m i n e r a l i z a t i o n i s a l i t h o l o g y easy to i d e n t i f y . The geochemical anomalies 

both s i t u a t e d c l o s e to south boundary o f A s s i n i b o i n e Park a l s o mer i t c l o s e r 

examinat ion (see geochemical r e p o r t ) . 

The west l imb o f the a n t i c l i n e should be i n v e s t i g a t e d f u r t h e r to 

e s t a b l i s h type and c h a r a c t e r o f the f a c i e s change and to check f o r 

m i n e r a l i z a t i o n . With the d i s t r i b u t i o n o f the Cathedra l Formation roughly 

determined p r o spec t i n g a long the base o f the c l i f f s on the scree s lopes 

seems to be the best t o o l to adequate ly i d e n t i f y the f avou rab le 

l i t h o l o g y tha t accompanies p o t e n t i a l m i n e r a l i z a t i o n . 

L. Dekker 
August, 1977 



Fig. 1. T h e K i c k i n g Horse belt (stippled). 
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