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same time, masy spectacular  f i nds  of gold and s i l v e r  were being 

reported from the  B r i t i s h  ~o lumb ia - i n t e r i o r .  Accordingly the  

prospectors l e f t  never t o  return.  

I n  some ways, t he  r e s u l t s  of the f i e l d  work were disappointing, 

It i s  perhaps t o o  s imp l i s t i c  t o  expect %hat one can r e ad i l y  f i nd  

showtngs t h a t  a r e  almsst  100 years  old o r  t h a t  the  exposures w i l l  

be so  good t h a t  geological  p ic tu re  i s  r e a d i l y  apparent o r  tha t ,  even 

wi th  good exposures, t h e r e  is  necessar i ly  some spectakulbyly geo- 

l o g i c a l  environnent t h a t  seadily expla ins  t h e  occurrence, Often 

showings f o r  all t h e  abobe reasons are enigmatic, 

On t h e  other  hand, c e r t a i n  bas ic  po in t s  sf l i tho logy  emerged which 

seem t o  point  towards a va l i d  explora t ion po ten t ia l ,  





when the concentrator was conpleted and production commenced. 

The mineralization occurs st and near the base of t h e  Middle 

Cambrian Cathedral dolomite which has a thickness in excess 

of 300 metres. 

Stratigraphically the sequence a t  Mount Stephen - Mount 
Field begins a t  the lower elevations with the lower Cam- 

brian Oog formation, a  sequence of fine to medium grained, 









5. 2ink dolomite tongue, Ltoun.t Xield, sh~vding 
prominent j ,ointing, massivenzsa of the  u n i t  
and obscure hor izon ta l  bedding. 

6, Pink dtolmite  tongue, Kount Tield.  See. h m e r  
lower cen t re  f o r  s c a l e ,  %assixe and unbedded, 

7, Thin-bedded, aiedium grey, s i l t y  dolomite, 
Xou~lt E'ield, ly ing  i m e d i a t e l y  helow the pink 
d o l o d t e  tongue, 

8 ,  Sane thin-bedded, dolomite a s  i n  photo 7 with 
the  pink dolomite occupying the  upper r i g h t  
corner of the ~ h o t o .  
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t h i n  bedded, a l t e rna t e ly  l i g h t  and dark banded, medium grey, 

fine-grained dolomite and limestone known a s  t he  Mount Flhyte 

formation. (samples 4 - 7) (Photos 7&8). The Flount bdhy-be 

has been assigned a Middle Cambrian age by 'itken and Cook. 

Overlying t h e  Mount Whyte i s  a th ick  b r o ~ ~ n  weathering dolomite 

tongue t he  Cathedral formation, a l so  assigned t o  the  Middle 

Caxbrian. This dolomite, i n  excess of 300 metres thick, i s  

white t o  cream t o  l i g h t  grey, medium t o  coarsely c rys ta l l ine ,  

b r o w  Lo pink weathering, and universal ly  miizeralized with L.. 

dusting of f i n e  pyr i te ,  (Samples 1 - 3) (Photos 1. - 6, 

13 et 3.4). 

Some of t h e  very f i n e  sulphide c ry s t a l s  a r e  so black t h a t  it 

was suspected t h a t  they might be spha le r i t e ,  Large samples 

a r e  provided f o r  assay i f  desired. 

This d i s t i n c t i v e  brown-weathering white dolomite appears t o  be 

of post-diagenetic origin,  both i t s  upper and lower contacts  

appear t o  have nonconformable r e l a t i ons  with the  enclosing 

s t r a t a  (Photos 3$ 4, 139 l h )  although it might be argued t h a t  

t h e  i r r egu l a r  upper contact  migh$ have originated a s  bio- 

hermal type of surface. Similar ly  t h e  lower contact could 

have non conformable r e l a t i o n s  i f  one wished t o  assume a 

t e c ton i ca l l y  ac t ive  Kicking Horse r i m  (see c it ken) which 

produced, even local ly ,  an unconformable surface which, with 

shallow submergence, i n i t i a t e d  growth of a ree f - l ike  s t ruc t -  

ure, 
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References: RedXey, 14, S,, 1954: Mineral deposi ts  i n  t h e  southern 
Rocky mounta.ins of Cena.da,g i n  A.S,P,G, 4th Ann 
Field  Conf, Guide Book 

KenElorson, G, G. L,, 1954; i n  Ninis ter  of Mines Am. 
Report, B r i t i sh  Columbia, 1953 p ~155-6 

The IIaw1r. Creek prospect i s  c s s i l y  reache& from t h e  Ball  Pass 

t ra i l ;  an excelleraf; trs,il connecting t h e  F~wk Creek  all-ey t o  

t h e  Redearth Creek va l l ey  of Banff National Park. The showing 

Lies about 2 miles northeas-t of and about 1400 f e e t  higher than 

t h e  Banff - Radiuvi highway, 3cnderson repor t s  t ha t  t h e  deposit  

was discovered i n  1929, Four open cuts, d o t - d i l l  fzom t h e  dep0s3.t~ 

l i e  along t h e  P,o?ll. Pass t r s 5 l  and at  one of them a high-grade 

f l o a t  boulder s t i l l  remains. It seems l i k e l y  t ha t  t h e  fLoat was 

discovered during t he  t ra i l  eonstmet ion and eventua3.l.y t reced  

upl i i l l  t o  i t s  source, The h i l l s i d e  i s  well timbered with only 

A 1 1  rocks i n  t he  immediate area o f  the  deposit  a r e  a f fec ted  by a 

pervasive near w r t i c a l  cleavage. This i s  more prorilinent i n  t h e  

fine-grained c l a s t i e s  than i n  t he  more massive carbonates, Redd- 

ing has  been e s sen t i a l l y  destroyed by t h e  cleavage and it i s  only 

t h a t  the superpos5tion of 1iLhoZgies over a broad a rea  shows t ha t  

t h e  bedding i s  almost hor izontal ,  Cleavage s t r i k e s  northwest and 

d i p s  southwest from 50' t o  near ve r t i c a l ,  The ore horizon con- 

s i s t s  of a f i n e - p i n e d ,  medium grey dolomitic limestone (Sample 

8) probably about 10 rn thick.  It i s  overlain and underlain by 

buff 1imey argillites. (sample 9). 
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The higher grade sphs l e r i t e  together with a l l  t h e  p l e n a  and 

chalcopyri te  forms vein-l ike t a b a a r  bodies pa r a l l e l i ng  t h e  cleav- 

age. 

The ore  limestone does not outcrop l a t e r a l l y  beyond t h e  trenched 

a r ea  so t h a t  one cannot assess  i t s  potent ia l .  According t o  

Henderson t h e  1942 d r i l l i n g  explored. the mineralized zone f o r  

250 f e e t  nosthweslwaf7d i n t o  the h i l l s i d e  following t he  cleavage 

ox ffractwcing. Since t h e  mineralization control  appears t o  Bo 

t h e  combinat ion of "ore Iimesloneit and f mctu r ing  and/or cleav- 

age and s ince  t h e  cleavage i s  l i k e l y  a regional  phenomenon, t h e  

a c t u a l  extent  of tihe minemlized horfzors might be great ,  This  

is,  of course, academic s ince  t he  a rea  i s  i n  t h e  middle of 

I<ooi; enay Eat ional  Parlc. 

!One half' mile eastward across  a south flowing t r i b u t a r y  of Hawk 

Creek, a, l a rge  c l i f f  shows lense-shape& masses of verg. coarse- 

mained  brown-weathesing dolomite (sample 18) 

I 

One quar te r  mihe e a s t c n ~ a r d  and below t h e  Ball  Pass t ra i l  0ccu.r 

l a r g e  blocks ( 3  m t o  5 ra)cilia) of vexy coarse g a i n e d  dolomito. 

These blocks are believed t o  be e s sen t i a l l y  i n  place. 3?pite, 

as romded tamisfzed black p,t.ri.tohedrons, i s  common i n  t h e  

dolomite. 

One quarter mile eas t  a t  creek Level, l a rge  f&oat  boulders of 

- white medium t o  coarselg  csyskal l ine  dolomite (photos 11 and 12) 

,(Sample l g ) ,  well py-ritizad with rounded c r y s t a l s  and masses up 







platey and at an outcrop strikes 335' and dips 37' south, 

Judging from the  f&.sat, a continzuous c1.if.f about 1000 feet1 uphill. 

from the t r a i l  must be all Chancellor 

port ion of the f l o a t ,  par t icular ly i n  the final 

An amazi.~zg pxo- 

(upper) 2 miles 



- -- - 

- f. 
'7 

of the  t r a i l ,  consis ts  of barren vefn quartz, Obviously tho 

phyl l i tes  a r e  laced with quartz veins. 

A s e r i e s  of 7 s t rean sediment geochem samples was tttken. i n  the  

minox dlcainages along t h i s  4 mile length t o  give some geochem- 

i c a l  background data f o r  t h i s  geological environment of basinal 

shakes cut by apparently unmineralized q ~ ~ a r t ~ ,  

The Haskin's Creek prospect occurs a t  an elevation of abo~rt 45QO 

feet .  It i s  unclear whether t h i s  i s  the same showing reported 

by Allan as h i s  map locates  the showing a t  over 5500 f ee t ,  

Nonetheless some considerable vork was done a s  a moderate dump 

e x i s t s  together with the remains of' several cabins, The a d i t  

port a1  could cot be fou"nd, Some mineralization was £0-ad on the 

clump (sample 27) but was probably only a narrow (3") "ore 

st rea.kt' . 

The vein i s  exposed in the ve r t i ca l  bank o f  I-Taskink Creek 

following a set  of f'ra,ctures norrml t o  the platey phyl l i te  

bedding, The fractures  a r e  spaced 3. foot t o  5 feet  apart ,  Ths 

vein, of white quartz, var ies  from 6" t o  2 f  i n  width .over a 

length of about 30 f ee t ,  h e  t o  slumping, i t  is not c lear  the  

vein foll.ovrs persis tent ly  Gne pzrt icular  f r a c t ~ r e  or  d ) c t h e r  it 

pinches, swells, disappears, a,cd reappears, No minerzlizatj.on 



20.8 Bridge over Ottertail River. Outcrops of Chancellor Formation slate for next 1.5 mile\. 
(24.9) Prominent ridge to the northeast (Fig. 16),  between Amiskwi and Ottcrhead Rivers, Is 

foril~ed from resistant limestones of the Ottertail Formation, outlining northwcstcriy 
pluugir~g Split Creek synclinoriurn. To the northwest, Upper Cambrian - Lower Ordovician 
~XcKay (Goodsir) Group slate and limestone form the core of the synclinorium; to the 
southeasr, the youngest beds in the core of the structure are the upper part of the Chan- 
cellor Formation (Upper Cambrian). 

Figure 16 Northeastward view from Highway 1 at Ottertail River. Sketch by H. R. Balkwill. 
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CASTLE: MOUNTAIN , 
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References:  Mount Eisenhower Sheet ;  Geol. Surv. Canada, Map 1297A 
Price,  R. A., 1971: i n  Guide t o  geology of e a s t e r n  

c o r d i l l e r a ;  ASK Expl Symposium p 65 

I n  t h e  l a t e  1800 ' s  a s e t t l emen t  known a s  S i l v e r  C i t y  was e s t a b l i s h e d  

nea r  t h e  f o o t  of t h e  mountain which was l a t e r  knowri a s  C a s t l e  Mount- 

a i n  and has been r e c e n t l y  renamed 1"lunt Eisenhower. This  s e t t l e m e n t  

was t o  s e rve  t h e  new "minesn being e s t a b l i s h e d  on C a s t l e  Mountain 

and nc ros s  t h e  v a l l e y  on Copper Mountain. Even to-day b r i c k  p i l e s  

a t t e s t  t o  t h e  optimism a s  t h e s e  were brought by wagon t o  c o n s t r u c t  

a c rude  smelter .  Af te r  d r i v i n g  s e v e r a l  s h o r t  a d i t s ,  work was d i s -  

continued. 

A t  t h e  n o r t h  end of C a s t l e  Mountain above Baker Creek a t  an  e l eva -  

t i o n  of about  8200 f e e t  occur  t h r e e  s h o r t  a d i t s .  These l i e  i n  t h e  

upper p a r t  of t h e  Cathedra l  dolomite which d i s p l a y s  a wide range  

o r  brreccis t ion and dolomi t iza t ion .  Some of t h e  b recc i a  d i s p l a y s  

c o a r s e  angular  dolomite fragments  i n  a f i ne r -g ra ined  dolomite  

m a t r i x  (Photos 1 9  and 20) and a r e  l i k e l y  slump b r e c c i a s  of m a t e r i a l  

from a nearby carbonate  bank. Other b r e c c i a  could b e s t  be c a l l e d  

"crackle"  b r e c c i a  (Photo 18) i n  which t h e  fragments  a r e  simply 

spread  a p a r t  wi thout  r o t a t i o n  o r  t r a n s p o r t  and t h e  in t e r f r agmen t  

a r e a s  f i l l e d  wi th  coa r se  whi te  dolomite.  The bre c c i a t i o n  i s  

e x t e n s i v e  w i t h i n  t h e  Upper Cathedra l  but  has  no obvious pa t t e rn .  

- .  ~ t r a c t u r a l l y  t h e  a r ea  i s  simple, l y i n g  c l o s e  t o  t h e  a x i s  of t h e  
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gent ly  dipping Mount Eisenhower syncline, Dips are on t h e  order of 

f i v e  degrees. The syncline i s  undeklain by the  gently westward 

dipping (approx 8 degrees) Castle Mountain tbsus t ; however t h i s  

t h r u s t  should l i e  a t  a depth of a lnos t  1000 metres below t h e  Upper 

Cathedral  l e v e l  and so  would have no r e l a t i o n  t o  t he  brecciat ion.  

The brecc ia t ion  i s  thus ascribed t o  d i f f e r e n t i a l  compaction of 

complex l o c a l  f ac i e s  vzr ia t ions  (Photo 21) under a th ick  Paleozoic 

and Mesozoic section, and t o  volume changes involved i n  dolomitiza- 
4v 

t i o n  processes, 

Bunches of galena occur within brecciated f i n e l y  c ry s t a l l i ne  dolo- 

mite, (sample 33) a t  t he  northernmost ad i t .  The galena occurs mostly 

i n  t h e  white dolomite i n f i l l i n g  t he  breccia  and a l so  within fragments 

of t h e  o r ig ina l  dolomite. The mineralization i s  1 0 c a l ~ e r r a t f . c  and 

very low-grade, No pa r t i cu l a r  control  f o r  t he  mineralization can 

be suggested, The other  two a d i t s  were driven shor t  d is tances  i n  

breccia ted dolcmite but no mineralization was noted, The "ore 

pocketn was probably a l l  %tined outtf with t he  driving of t h e  a d i t ,  

Coppersas chalcopyrite but  more of ten a s  malachite or  azur i t e ,  occurs 

spar ingly  i n  t he  t a l u s  on Cast le  Mountain, Where seen i n  place it 

was e i t h e r  p a r t  of a glassy quartz ve in l e t  cu t t ing  the  brecciated 

dolomite o r  as a copper carbonate f i l m  coating f r ac tu r e s  near a vein- 

Let, These fractu.res were always normal t o  t he  bedding and post- 

dated t h e  healing of t h e  breccia by white dolomite, 

It would seem l i k e l y  t h a t  the source of both the  copper and t he  
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quar tz  would be Precandbrian o r  Lower Cambrian quartzose c l a s t i e s  

which under l i e  t h e  area  and which d r e  copper-bearing a t  Waterton, 

i n  nor theas t  B r i t i s h  Columbia, and even i n t o  t h e  Northwest Terr- 

t o r i e s  znd Yukon, 

~ I O U X T  Etsrsi!ot+i I; 

8 CAZrLE M O u ~ l ~ l h  8 

I 

Figure 14 Nort!iward view of ?.fount Eisenhower. Sketch by R. A. Price. 

i Str~itigrsphy: At Nit. Zisenhower, section is Preca~lbrian tower Miclte slates, sandstones, 
ana p2'i;l.l~ griis (1,000' ;?in. in 111r~si plate); Lowcr Cambrian Gog Group (quartzites, 
minor sI:alcs. 1,050')' Middle Ca~:lbri~il Mount Wkyte Fm. (recessive, interbeclcd shale 
and limestone, 308'); Cat'.ledral Fm. (resistant li~xs:on-,s, 959', with &in recessive ledge 
with A!D~rtclla (Ross Lzke Shale, 113 up f r o a  base); Stephen Fm. (recessive, flaggy 
linlcstoces and sh2ics with Glossople:ira, 231'); Eldoir Fin. (massive, resistant !imcs":ne 
and dolo.~:ite, 893'); Pikn Fin. (ilaggj lir?lcstone and dolomitz, shales near base, 522' 
on Helena Ridge, incomprefe on Mr. Eisenhower). 

Thc Mietle forming the base of the Mt. Eiscnho\vzr scction overlies 3 thin plat: of Loivcr, 
Micidlc 2nd Upper C:llnbri::~ along ihc Castle hloiintaii~ thrust whicl? crosses :he iin~bcrcd 
slopzs. This laiter p1:ite is in turn faultcd over stecply dipping PrccamSrinn to D ~ v o t i i : ~ ~ ~  
beds wl?ic:. z>;tcl:ii ::cross the Bow V;illcy from :!:is quarry. T ! I ~  arc cur by sevcra! trans- 
verse faulis on i:?c iii;r.h slopc of thc valley, anci ovcrlic th,: Upper Paleozoic anu Triassic .. of Johnston Cnnyo:~ .ilor,g the Johns to~~  Creel. fr;s!t. 
Thc quarry ilsclf Is ir, cnst-facing Eldon dolo~:?i;:s belonging to iiic lower, fo!dca pl:ltc. 
The wcstcl.limost, ilaggy beds hcrc arc charnctcristic of thc b-~sal Eldon, and thc Stcphcn 
occupies tllc covcrcd in~crval to thc west. 



Stephen. A t r averse  was made up Mount Bosworth t o  determine what 

l i t h o l o g i c  changes had occurred 7 miles shelfward from t h e  f ron t ,  

Two dolomite bands or tongues occur separated by a 100 foo t  sec t ion  

of thin-bedded limestone, The dolomites a r e  l i g h t  t o  nlediurn grey, 

f i n e  t o  medium g ~ a i n e d ~ f r e q u e n t l y  mottled with buff t o  white more 

coarsely  c ry s t c l l i ne  dolomite, m i t e  i s  sparingly present a s  f i n e  

d i s c r e t e  crystals, The most notable di3ference from areas  irnrned- 

i a t e l y  adjacent t o  t he  f a c i e s  f r o n t  i s  t h e  absence of the  white 

sugary rnediuxn grained t o  coarse grained d o l o ~ i t e  which i s  so  

Lypic~ ;  of t he  f ac i e s  f r o n t  l i thology,  The p v i t e  content i s  a l s o  

markedly l e s s ,  

The sec t ion  traversed a t  Mount Bosworth i s  as follows: 

Base of sect ion,  - Middle Cambrian Gsg formation, orange-brown 

weathering, fine-grained greyish w11ite qua r t z i t e  (photo 29) 

Moun"cv%yte formation, medium grey weathering, t h i n  bedded, 

very f i n e l y  crystal.line, medium grey, s i l t y  limestone, approx- 
.L 

imately 25 metres t h i ck  (Photo 32) 

Cathedral formation, f i r s t  dolomite tongue, l i g h t  t o  medium 

grey, f i n e  t o  medium grained, moktled with buff medium t o  

I 

I 
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32, Mount Bosworth - Cathedral. formation (background) 
l y i n g  on thin-bedded Mount Mhyte formation ( fore-  
ground) Elevat ion 5650f, 

33* Mount Bosworth - upper limestories of Stephens 
formation (foreground ) capped by Sight  grey 
Xldon formation, 

3h. Mount Bosx~orth - westward v e r t i c a l  f a c i e s  change 
i n  upper p a r t  of Cathedral  formation from dark 
grey limestone (foreground) (sample 24) t o  l i g h t  
grey dolomiie (sample 25). 

I 

I 

I 
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COPPER MOUNTAIN 

References: Banff (West ~alf) Sheet; Geol. Surv. Canada, Map 12951 

The near vertically dipping succession at Copper Mountain exposes 

Middle Cambrian Cathedral through Upper Cambrian Lyell.' 

Dolomite representing the early and middle diagenetic stages is 

common in most of the thicker bedded more massive units. A minor 

amount of late stage dolomite was seen only in talus from the Lyell 

formation. (Photo 28) 

Vgry minor chalcopyrite and bornite  ample hl) wads found in white 

dolomite and quartz,filling vugs and fracture in medium grey Lyell 

dolomite, 

Very minor nests of sulphide were also found in dolomite talus frox 

Waterfowl or Arctows formations (Sample 42) 

A dump from old workings at an elevation of 7000 feet was found to 

be still mostly snow covered at the end of July. A few fragments 

of grey dolomite with iron oxide patches from the disintegration 

of pyrite were found on the dump. The adit was driven in thin bedded 

buff weathering calcareous dolomite belonging to either basal Pika 

formation or upper Eldsn. 

Little information could he gained from Copper Mountain. The a n -  
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COMCLUS IONS AND REG OMMENDATIONS . 

The mineral occurrences exmined in the program stsatigraphically 

fall in a narrow range involving essentially the Middle Cambrian 

Cathedral formation, 

The Hawk Creek deposit lies within the thick basinal Chancellor 

sequence and is therefore almost impossible to equate chrono- 

logically; however, from the regional mapping of the G,S.C, ( ~ a p  
~ 

1 2 7 9 ~ ) ~  it appears that the sequence at the Hawk Creek deposit 

would not be too Ear off the Cathedral level, 

I 

The dolomitization process falls into three overlapping stages, 

1. An early diagenetic stage which produces micro to finely 

crystalline, light to medium grey, well bedded doloinite which 

is often calcareous and is intimately mixed with similar 

appearing limestone, 

2. A middle diagenetic stage which evolves a medium crystalline, 

- 
light to medium grey dolomite often mogtled with buff to 

white more coarsely crystalline dolomite, A very fine dust- 

ing of very fine pyrite is common at this stage, 

3. A Sate diagene'cic stage which produces medium to very coal~sely 

crys-l;allinc, white to cream to buff dolomite universally 

mineralized trith pyritohedrons from a powder up to one cm in 

diameter, At this stage, one sees the sharp white dolornit- 

izatisn boundaries cutting abruptly up and down section across 

tho bedding, This may have been a function of hydrostatic 

presswe fronts during the late stage process, 
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From Hawk Creek t o  l lomt Stephen t o  Mount Bosworth t o  Castle Mount- 

a i n  provided a rough cross-section through t h e  f a c i e s  f r o n t  and about 

13 miles i n  a shelfward d i rec t ion ,  From these  sect ions  t h e  follow- 

i n g  observations can be made, 

1. t h e  l a t e  stage dolomitization i s  a funct ion of the  f a c i e s  f ron t ,  

decreasing eastward i n  volume and gra in  s ize ,  but  s t i l l  a 

f a c t o r  13 miles from t h e  f r o n t  

2, t h e  occurrence of importan-t a~younts of p y r i t e  i s  a l s o  a funct ion 

of t h e  f a c i e s  f ron t ,  decreasing eastward a s  well. 

3 ,  t h e  two neconornic s i zeH  deposits ,  Hawk Creek and Lhe Monarch 

mine a t  lilount Stephen occur within a mile o r  so of t h e  f a c i e s  

f ront .  

It would not be surpr i s ing  if  t r ace  amounts of copper and z inc  were 

present  with t h e  py r i t e  of t h e  f a c i e s  f r o n t  and analysis  of Hawk 

Creek and Mount Stephen o r  Mount Fie ld  i s  recommended, 

Observations i n  t h i s  f i e l d  program confirm t h a t  t he  Middle Cambrian 

f a c i e s  f r o n t  i s  a va l id  explorat ion t a rge t ,  The general f a c i e s  

change should be t raced northward and southward t o  beyond t h e  

National Park boundaries. This can best  be accomplished by a i r  

photo in te rpre ta t ion ,  

Since t h e  areas  outside of t h e  parks present  access problems, t h e  

a i r  photo study can assess  t he  most economic exploration method. 

A l l  probable hel icopter  landing s i t e s  could be plot ted t o  determine 

i f  he l icop te r  use can provide adequate geochemical coverage. 
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the Mountain Front and the Kicking 

cryptalgalaminate limestone-dolomite and fenestral ("birdseye") 

and Mount Field, tongues of sooty, black, argillaceous lime-mudstone, 
thickening westward, appear in the lower part of the Cathedral (Fig. 
3b). Within these tongues, a number of small (less than 20 f t  high or 
wide) algal bioherms, definitely neither stro~natolites nor thrombolites 
and consisting mainly of Girvanelh and Epiphyton, appear. Such bio- 
herms are unknown elsewhere in the Cathedral Formation or, indeed, in 

appears justified. Before its westward 

lower Chancellor -Formati0 

. Regional Minimum in the Stephen Formation 

(see above, Fig. 3b). 

7. Facies Change in the Stepheft Fornzation 





of pink-weathering dolomite (Fig. 3d). This change takes place over 

With the disappearance of the Arctomys, the Waterfowl dolomites r 
upon Pika-Eldon. dolomites, so that four formations traceable over 
extensive region east of the Kicking Horse Belt (Eldon, Pika, Arctom 
Waterfowl) merge into a single, thick carbonate unit, subdivisible w 
difficulty, if a t  all, within the western part of the Belt. 

12. Eastwaj-d Limit of the Chancellor Formation 

(Cook, 1970). These changes take place in the western part of 

Features Possibly Related to the Kickipzg Horse 
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strated to occur within the narrow belt outlined in Figure 2. These 
changes, as shown in Figure 3f, are: 

a. Westward disappearance of the carbonates of the Mistaya FOP 
mation (Aitken and Norford, 1967). 

I b. Westward change of the mainly carbonate Outram and Skoki 
I formations to black, graptolitic Glenogle Shale (Aitken and Nor- ford, 1967; Norford, 1969). 

C. Westward disappearance of the carbonates of the Owen Creek 
Formation (Norford, 1969). 

14. Summary 
Most of the changes seen within the Kicking Horse Belt can be sum- 

marized in terms of two simple concepts: 

Firstly, the Belt contains the western limit of four great carbonate 
formations, and may contain the limit of four more. The Belt can hence 
be regarded as the long-term locus of the outer edge of the middle- 
carbonate facies belt. The relative fixity of the outer edge thus contrasts 
markedly with the widely ranging position of the inner edge (Aitken, 
1968). 

Secondly, as the "line" across which the Lower Paleozoic stratigraphy 
of the Front and Eastern Main ranges changes to the almost completely 
different Lower Paleozoic stratigraphy of the Western Main and Western 
ranges, the Kicking Horse Belt contains all those changes formerly (but 
no, longer) attributed to the Stephen-Dennis Fault, and marks the boun- 
dary between two distinct, stratigraphy-dependent structural provinces 
(Cook, 1970). 

HISTORY OF THE KICKING HORSE BELT 

Relationships observed within the Kicking Horse Belt can be under- 
stood as the record of the effect on sedimentation of a persistent, linear, 
slightly positive paleotopographic feature, here named the Kicking Horse 
Rim,l that was in existence almost continuously a t  least from early 
Medial Cambrian to early Late Cambrian time, and may have persisted 
until Medial Ordovician time. 

Initiation of the Kicking Horse Rim 
The earliest observed effects attributed to the Kicking Horse Rim are 

a regional, elongate "thin" in basal Middle Cambrian elastics, and strong 
evidence of erosion a t  the base of the Middle Cambrian, apparently 
localized along the same trend. The possibility of earlier existence of the 
Rim will be considered later, in the context of its inferred history. 

The above-mentioned relationships of basal Middle Cambrian strata 
are taken to record the existence of a linear and probably narrow paleo- 
topographic "high," aligned about parallel to the present, northwesterly 
tectonic strike. Such a feature can only have been of tectonic origin. 

lThe concept 01 the Kicking Horse Rim is distinct from Walcott's (1928) now- 
untenable concept of several distinct "troughs" of pre-Devonian sedimentatioil in 
the southern Rocky Mountains; nevertheless, Walcott's boundary between the 
"BOW Trough" and the "Goodsir Trough" corresponds more or less to the Kicking 
Horse Belt of this paper. 

j 
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Several communicants, including certain of the readers of an  earlier 
draft, have suggested that craton-derived clastics could have passed 
through the carbonate tract via channels, without affecting the general 
carbonate sedimentation. Observation does not support this concept. 
During the two field seasons of Operation Bow-Athabasca (Price and 
Mountjoy, 1970), hundreds of miles of the traces of the Cathedral, Eldon, 
and Pika formations were observed a t  ideal range from helicopters. No 
channels indented into the upper contacts of these carbonate formations 
were seen, and the postulate of mud-conducting channels therefore ap- 
pears untenable. 

To return now to the question of the possible pre - Middle Cambrian 
existence of a Kicking Horse Rim, there is suggestive evidence to the 
contrary, although the Lower Cambrian Gog Group dips westward out 
of sight all along the Kicking Horse Belt. Where Lower Cambrian strata 
next appear, some 25 mi to the southwest, they are still present mainly 
as  an  arenaceous sequence similar in most respects to  the Gog (Hamill 
Formation, Cranbrook Formation). As emphasized to the writer by W. 
H. Fritz (pers. comm., 1971), however, the upper part of the Gog under- 
goes a facies change to  a shaly sequence, a s  evidenced by thick Lower 
Cambrian shales above the Hamill quartzites in the Dogtooth Range 
(Evans, 1933, p. 122) and above the Cranbrook quartzites and con- 
glomerates in the Canal Flats area (Leech, 1954, p. 8). Furthermore, 
the occurrence of the trilobite Callavin about 100 f t  below the top of 
the Cranbmok near Canal Flats (Leech, 1954, p. 7) shows the containing 
beds t o  be older than the top of the Gog, which yields a Bonnia-Olenellus 
fauna. 

. s These relationships might suggest changes in Lower Cambrian sedi- 
mentation related to the Kicking Horse Belt, although the changes could 
a s  well occur anywhere in the region within which the Gog and 
equivalents are not exposed. On the other hand, the general trend all 
along the Kicking Horse Belt was for the axis or  crest of the Rim to 
shift progressively westward with time, a s  sketched in Figure 3. Thus, 
the facies changes in the Cathedral Formation lie west of the Mount 
Whyte - to - Naiset facies change, and the Eldon-Pika-Waterfowl car- 
bonates persist farther west than those of the Cathedral. Minor reversals 
in this trend, such as the outer detrital tongue in the Eldon Formation, 
must be acknowledged. Where physical evidence of unconformity has 
been observed a t  the Lower Cambrian - Middle Cambrian contact, i t  is 
outer-detrital Naiset Formation, rather than inner-detrital Mount Whyte, 
that overlies the Gog. These localities, therefore, are west of the axis 
of the Kicking Horse Rim of that time, but the Gog Group is of regionally 
normal facies to its top. Thus, unless there was significant migration of 
the axis of the Kicking Horse Rim eastward a t  the beginning of the 
Middle Cambrian, i t  can be stated that the Gog crosses the Kicking Horse 
Belt without change, and that pre - Middle Cambrian existence of the 
Kicking Horse Rim is unlikely. 

Extinction of the Kicking Horse Rim 
Passage of the thick carbonates of the Lyell (Ottertail) Formation 

across the Kicking Horse Belt without change of facies demonstrates 
that the Rim was not developed during deposition of the Lyell, and 
suggests that its history may have ended. On the other hand, if the 
changes involving the Mistaya, Outram, Skoki and Owen Creek forma- 
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LODE METALS 1 

electric scraper hoist has been installed on No. 7 level to handle the ore coming from I 

level, was completed by the end of the year. 
- A pilot plant was installed for the recovery of barite from the mill tailings. This 

circuit has a production of from 5 to 10 tons per day of 4.3 specific gravity material, 
assaying 96 per cent barium sulphate. Preliminary tests indicate that the pilot-table 
concentrate is of exceptionally good quality, and in view of the quantity of material 
available for treatment an extensive study of markets for this product is to be made. 

There were no major additions to the poT,ver plant or surface installations during 
the year. The average number of men employed was 100. Production: 176,289 tons. 

0 

HAWK CREEK* 
Silver-Lead-Zinc 

(5 lo 1 16"- S.E.) The Hawk Creek zinc deposit is in Kootenay 
Hawk Creek National Park on the north side of Hawk Creek, about 2 miles 

east of the main Bad-Windermere Highway at a point 4% miles 
north of Vermilion Crossing. A fair jeep-road leaves the highway about 100 feet north 
of the Hawk Creek road bridge and provides access to within 200 feet of the main 
showings. The first half-mile of this road may be travelled by automobile. The show- 
ings are on a gently .sloping timbered hillside that forms the southern flank of Isabelle 
Peak. They are at an elevation of 5,700 feet, which is about 1,300 feet higher than 
the Hawk Creek road bridge. 

The mineral deposit was discovered in November, 1929, by Fred W. Jowett, who, 
in partnership with J. E. Barbour, located six mineral claims known as the Albion group. 
In 1932 the National Parks Board refused Jowett and Barbour permission to do further 
assessment work on the grounds that the claims lay within the boundaries of a National 

In 1942, Base Metals Mining Corporation Limited, under the direction of the 
Mines and Geology Branch, Department of Mines and Resources, carried out some 
exploratory trenching and diamond drilling on the showing. Since 1942 no work has 

The area in the vicinity of the showings is underlain by a series of interbedded grey 
limestones and brownish-grey argillites of probable Upper Cambrian or Ordovician age. 
At the showings the beds are gently dipping or horizonal and are cut by a pronounced 
northwest-trending shear zone that dips 45 to 70 degrees to the southwest. The shear 
zone extends well beyond the known limits of the mineralization and is believed to be of 
regional extent. 

The ore zone consists mostly of massive sphalerite replacing limestone, and is local- 
ized at the intersection of the shear zone and an apparently favourable limestone bed. 
The ore is banded parallel to the shear planes, but lithology, rather than shearing, appears 
to have been the principal factor that controlled deposition of the ore. This control is 
demonstrated by the fact that the ore zone remains within the same stratigraphic horizon 
along its explored length of more than 250 feet. The ore in the surface showings is seen 
to be concentrated within a finely crystalline dolomitic limestone and tends to die out 
a1mos.i entirely in adjacent finer-grained and denser limestone, in spite of the fact that 
shearing is equally well developed in both rock types. 

* By G. G. L. Hendersor. 



drilled contained too few holes to delimit the full lateral extent. The northwestern 1 
of the ore zone was not determined. 

REVELSTOKE? stone were en< 
Silver-Leart-Zinc-Ringsten . to the south 01 

south drift at : 

milled, producing about 10 tons of concentrate, which 

* Mlrrister of Mines, B C. ,  Ann. Rept., 1930. p. 239. 
i B y  J.  W. Peck. 
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