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SURFACE STRATIGRAPHIC INVESTIGATIONS AND STRUCTURAL
RECONNAISSANCE, UPPER ELK RIVER AREA

BRITISH COLUMBIA
N . T . S .  82J dc 82G

D . A .  L o c k i e
T h e  B r i t i s h  A m e r i c a n  O i l  C o m p a n y  L i m i t e d

INTRODUCTION

T h i s  s t u d y  c o m p l e m e n t s  p r e v i o u s  G e o l o g i c a l  s t u d i e s  i n

t h e  F e r n i e  B a s i n  a r e a .

Prev ious  reports  s u b m i t t e d  are  f i v e  G e o p h y s i c a l  r e p o r t s
dated October 1956, November 1957, June 1958,  June 1964 and

March 1965, a Well Completion report dated February 1962, and

two Surface Geological reports dated October 4, 1963.

D u r i n g  the  period o f  July  12 to  August  15,  inc lusive ,

British American Surface Party CZ-l-64 was deployed in the Elk

River Valley of southeastern British Columbia (Figure 1). The

party measured seven Mississippian sections and one Upper

Devonian section. Reconnaissance mapping suitable for construc-

tion of six regional structure sections and a general geologic

map  (Figure  3 )  w a s  c o m p l e t e d .

The party consisted of the following personnel:

D. Lockie Party Chief (Geologist)
D.  Capstick Assistant  (Geologist )
G. Schnegelsberg II II
R. Bray II ,I
m. Murrell II II
F .  D a w s o n Cook
K. Blackwood Hel i copter  P i lo t
J .  F l i p p o Helicopter Engineer

T h e  p a r t y  w a s  e q u i p p e d  w i t h  c o n v e n t i o n a l  t e n t  c a m p  eouip-

ment, a one-ton, four-wheel drive truck, and a four-door sedan.

A helicopter from Alpine Helicopters, Calgary was used through-

out  the  f i e ld  per iod .
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METHOD OF WORK

A  b a s e  c a m p  w a s  e s t a b l i s h e d  a t  t h e  b r i d g e  o n  t h e  E l k

R i v e r  r o a d , n e a r  t h e  j u n c t i o n  o f  Crossinq C r e e k  a n d  E l k  R i v e r .

Two-man crews were transported From camp to various upper

Palaeozoic  s e c t i o n s  s e l e c t e d  b y  a e r i a l  reconnaissance . Ground
t r a v e r s e s  m e r e  c o m p l e t e d  a c r o s s  a r e a s  access ib le  w i t h  a  Four-
wheel  d r i v e  t r u c k .

S t r a t i g r a p h i c  s e c t i o n s  were measured with  a  f ive -Foot
s t a f f  a n d  r o c k  c h i p  s a m p l e s  m e r e  c o l l e c t e d  o v e r  t e n - f o o t  inter- .
vals. Structural reconnaissance was done by flying generally
east and west  traverses and recording geological data on

aer ia l  p h o t o g r a p h s .

A tota l  of 79  hours  and  10  m i n u t e s  o f  h e l i c o p t e r  t i m e

w a s  u s e d  f o r  t h e  p r o j e c t .

T i m e  distr ibut ion  of t h e  P a r t y  f o r  t h e  f i e l d  s e a s o n  i s

as  fol lows:
Days Surveying - 27
Days moving - 3
Poor Weather - 3
Days  Of f 4

3 7

From August  15 t o  S e p t e m b e r  1 5 ,  1964. t w o  a s s i s t a n t  geolog ists
w e r e  a s s i g n e d  t o  o f f i c e  c o m p i l a t i o n  o f  t h e  f i e l d  d a t a  a n d  f r o m

A u g u s t  1 5 ,  1 9 6 4  t o  J a n u a r y  5 1 , 1965 the author analysed  the

d a t a  a n d  p r e p a r e d  a  d r a f t  o f  t h i s  r e p o r t . S m a l l  p a r t s  o f  t h e

period February through march  ware spent supervising reproduc-
t ion  o f  f igures  a n d  t h e  t y p i n g  o f  t h e  m a n u s c r i p t .
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STRATIGRAPHY-

A  t o t a l  o f  2 0 , 5 0 9  f e e t  o f  P e r m o - C a r b o n i f e r o u s  s t r a t a

were measured, d e s c r i b e d  a n d  s a m p l e d . One Upper Devonian

sect ion o f  4,415  f e e t  w a s  e x a m i n e d  near  Mt.  Forsythe The
locat ions  o f  these  sect ions  are  shown on Figure  1 . These
sect ions  h a v e  b e e n  p l o t t e d  o n  strat igraphic  s tr ip  logs

(1”  = 1 0 0 ’ )  a n d  are  i n  t h e  a c c o m p a n y i n g  p o c k e t .

T h r e e  s e c t i o n s  m e a s u r e d  i n  t h e  H i g h  R o c k  R a n g e  ( T o r n a d o

R i d g e , deehive  Noun t a i n , a n d  M o u n t  Scr imger)  i n c l u d e  f u l l

t h i c k n e s s  o f  the  Mount  Head  and  L iv ingstone  Format ions .  A

fourth sect ion at  Weary Creek,  was  discont inued in  lower

Liv ingstone  beds  because  o f  s tructural  c o m p l i c a t i o n s  d i r e c t l y

a b o v e  the  Lewis  thrust  plane.

Three  part ia l  Mount  Head and Liv ingstone  sect ions  were

measured  in  the  Bourgeau  l ineament . Structural  compl icat ions

and inaccess ib le  exposures  restr icted  strat igraphic  work in

t h i s  o a r t  o f  t h e  a r e a .

Upper Devonian-

P a l l i s e r , Alexo Formations, and Fairholme Group

One poor ly  exposed  Upper  Devonian sect ion  (FS/C)  was

examined near Mount forsyth.

lhe  s t r u c t u r a l l y  t h i c k e n e d  P a l l i s e r  s e c t i o n  a t  FS/D

c o n s i s t s  o f  f i n e  t o  c o a r s e l y  c r y s t a l l i n e ,  c l i f f - f o r m i n g  l i m e -

s tones. Sporadic  outcrops  o f  Alexo  and Fairholme be low t h e

Pal l iser  formation consist  o f  b r o w n i s h - w e a t h e r i n g ,  calcareous

s i l ts tone  and quartz i te  interbedded with  f ine ly  crystai i ine ,

arg i l laceous  l imestone . Covered  intervals  at  sect ion  FS/D

may indicate  recess ive-weather ing  s i l t  and shales  in  the

fairholme Group.
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B a n f f  F o r m a t i o n

Mississ ippian

T h e  B a n f f  F o r m a t i o n  in  t h e  p r o j e c t  a r e a  i s  c o m p o s e d  o f

d e n s e  microcrystal l ine  l imestones , p a r t l y  a r g i l l a c e o u s  i n  t h e
lower p a r t . N o d u l e s  a n d  str ingers  o f  chert  are  c o m m o n  a n d

g e n e r a l l y  o c c u r  i n  c y c l i c a l  a l t e r n a t i o n  w i t h  t h e  t h i n  t o

m e d i u m  b e d d e d  l i m e s t o n e . F o s s i l  f r a g m e n t s  are  r a n d o m l y  distr i -

b u t e d  a n d  rare , a l t h o u g h  t h i n  f r a g m e n t a l  l imestone  str ingers

d o  occur , p a r t i c u l a r l y  i n  t h e  u p p e r  p a r t  o f  t h e  f o r m a t i o n .

U n l i k e  the  dominant ly  shaly  Banf f  Format ion  o f  Banf f  Park  area ,

the  dense  s i l i ceous  carbonate  seouence  o f  the  Banf f  Format ion

in  the  ‘Jpper  Elk  River  Val ley  area  i s  res is tant  to  eros ion  and

s t a n d s  i n  c l i f f  e x p o s u r e  g e n e r a l l y  u n d i f f e r e n t i a t e d  physio-

graohically  f r o m  c l i f f s  f o r m e d  i n  Rundle s t r a t a .

O n l y  t h e  uopermost  h u n d r e d  f e e t  o f  t h e  Sanff w a s

examined, m a i n l y  t o  d e l i n e a t e  t h e  c o n t a c t  w i t h  t h e  o v e r l y i n g

L i w i n g s t o n e  F o r m a t i o n  o n  w h i c h  t h e  s t r a t i g r a p h i c  i n v e s t i g a t i o n

w a s  c o n c e n t r a t e d . T h e  c o n t a c t  i n  m o s t  s e c t i o n s  i s  readi ly

d i s t i n g u i s h e d  a t  t h e  zone  O f fa i r ly  a b r u p t  u p w a r d  transi t ion

f r o m  s i l i c e o u s  a n d  cherty  l i m e s t o n e s  o f  t h e  aantf  t o  t h e  t h i c k

f r a g m e n t a l  l i m e s t o n e s  o f  t h e  L i v i n g s t o n e .

Livingstone  F o r m a t i o n

T h e  Livingstone  Format ion  is  wel l -exposed  in  the  High

R o c k  R a n g e  a n d  c o n s i s t s  o f  l i g h t  g r e y ,  f i n e  t o  c o a r s e l y

crystal l ine  f ragmental  l imestones . The  format ion  t h i c k e n s

westward across t h e  s t u d y  area . A t  Beehive  P a s s  i t  i s  903

f e e t  t h i c k  w h e r e a s  a t  Connor i:kes  2 , 2 0 0  f e e t  o f  Livingstone

have  been  recorded . T h e  uooer  c o n t a c t  w a s  p l a c e d  a t  t h e  c h a n g e

f r o m  recess ive-weathering,  m e d i u m  grey,  wel l -bedded l imestone

o f  t h e  Kount H e a d  Format ion  to  the  l ight grey, massive, f r a g -

m e n t a l  l i m e s t o n e  u n i t s  o f  t h e  Livingstone. p o r o s i t y  i s  well-

oavaloped  i n  t h e  Kount Scrimger  a n d  b e e h i v e  Eountain  S e c t i o n s .
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mount Head Formation

Throughout  the  area  medium grey ,  var iab ly  betided,

foss i l i ferous  l imestones  o f  the  Mount  Head formaticn  l ie

conformably  above  the  Livingstone  Format ion . Thickness

var iat ion  i s  f rom 600  feet  in  High  Rock  Range  to  more  than

1,300  feet  in  the  Rourgeau  Range .

The upper  contact  was picked on the  basis  o f  lithology

and weathering character ist ics . The contact  was  arbi trar i ly

placed at  the  top  o f  rust -weather ing,  s i l ty  l imestone unit

usual ly  over la in  by  s i l i ceous  l imestone .

At  Weary  Creek the  top  o f  mount  Head was  p laced  d irect ly

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

mount Scr imger  the  top  was picked at  the  occurrence  o f  a  ten-

foot  bed of  brownish,  s i l ty  dolomite . The rust -weather ing

beds  are  absent  at  Beehive  Mountain  where  the  upper  contact

w a s  p l a c e d  a t  t h e  b a s e  o f  t w e l v e  f e e t  o f  g r e y ,  cherty  l i m e -

stone. Both the  s i l i ceous  zone  and brownish-weather ing

character is t i c  mark the  base  o f  the  Tunnel  Mountain  Format ion

at Tornado Ridge.

In the High Rock Range the Mount Head thins from about

1 ,000  feet  at  Weary  Creek  to  600, f eet  south  o f  Tornado  Ridge

sect ion . ‘While no complete mount Head sections were measured

in  the  aourgeau  Range ,  a  s imi lar north-south  var iat ion  may be

Tunnel floljntain  Format ion

The Tunnel mountain Formation is a fossi

mental l imestone  conta in ing  loca l  deVelODmentS

calcareous  sandstone . The  problem o f  de f in ing

present  in  that  area .

l i f e r o u s  frag-

o f  chert  a n d

the upper

contact  was  not  undertaken in  this  s tudy and the  f ie ld

orocedure  was  to  commence  examinat ion in  lowermost  quartzite

oeds  ident i f ied  as  Rocky  Mountain  s trata .
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I n  t h e  H i g h  R o c k  R a n g e  t h e  T u n n e l  m o u n t a i n  F o r m a t i o n

v a r i e s  f r o m  5 0 0  t o  1 , 0 0 0  f e e t  i n  t h i c k n e s s . T h e  f o r m a t i o n

t h i c k e n s  w e s t  a c r o s s  E l k  V a l l e y .
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STRUCTURE

six traverses were mapped between Cummings Creek and

E l k  L a k e s  ( s e e  f igure  1 ) . A  s p a c i n g  o f  approximately  e ight
miles between structural traverses was chosen to provide the

c l o s e s t  contro l  i n  t h e  t i m e  a v a i l a b l e  f o r  the  pro j e c t .

Two major tectonic features were examined along either

side  o f  Elk Val ley : the  Lewis  thrust  p l a t e  a n d  t h e  m o u n t a i n o u s

area west of Elk River referred to as the Bourgeau Range. A
structural interpretation of the area is presented in the

a c c o m p a n y i n g  t e c t o n i c  corre lat ion  d i a g r a m ,  f igure 2.

Lewis T h r u s t  P l a t e

The Lewis  fault  plate  is  basical ly  a  homocl inal  struc-

ture formed in west-dipping hanging-wall beds. These beds
range in  age  from D e v o n i a n  a l o n g  t h e  b a s e  o f  t h e  Lewis f a u l t

scarp  to Jura-Cretaceous on the east side of Elk Valley.

Only two minor complications are present in the High

Rock Range. A  ser ies  o f  sIice faul ts  repeat  Palaeozoic  s t rata

at Beehive mountain (Norris 1958). A southern extension of

these faults occurs near Tornado pass where a small back-limb

thrust  spl i ts  o f f  Lewis  fault .

The second minor complication is a small normal fault

(downthrown on the west)  mapped at the headwaters of Aldridge

Creek.

The Wisukitsak R a n g e - E r i c k s o n  Ridge lineament  i s  t h e

most complex structural element in the Lewis thrust plate.

Wisukitsak Range, a prominent ridge of folded and faulted

Permo-Pennsylvanian, Mississippian and Triassic rocks is

b o u n d e d  o n  the  urest  by a normal f a u l t ,  t h e  Erickson fault .

Fording  Mountain anticline is on the west and downthrown side

of  this  fault  (Price  1961) .
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Cal i fornia  Standard  Fording  mountain  d -61-L ,  l;zdtsd

o n  t h e  a x i s  o f  t h e  a n t i c l i n e , dr i l led  through structural ly

thickened Miss iss ippian and Devonian above  a  major  faul t  that

places  Devonian onto  miss iss ippian. Presumably  th is  i s  the

Lewis thrust . The wel l  was  dry  and abandoned at  a  tota l  depth

of  16,5dO  ( -10 ,702)  feet  in  the  Liv ingstone  Format ion .

The Greenhills Range, the  north  extens ion  o f  Wisukitsak

Range, is  Formed in  east -d ipping  Kootenay and Fernie  beds,

the  west  l imb of  a  broad syncl ine . A normal  Fault  i s  present

on the  east  s ide  o f  Greenhi l ls  Range  where  Kootenay sediments

are  downthrown against  grey-weather ing  carbonates  ident i f ied

as  Miss iss ippian. This  Fault  ends  a  Few miles  north where

east -d ipping  Kootenay beds  pass  undisturbed From Greenhi l ls

Range  into  the  core  o f  A lexander  Creek  sy .  cline.

Bourqeau  Lineamen  t

West  o f  Elk  Val ley  rocks  ranging  in  age  From Tr iass i c

to  Devonian are  faul ted  and intense ly  Fo lded  into  a  s truc -

tura l ly  d i s turbed  be l t  under ly ing  the  Bourgeau  Range .

from Mount Cadorna to Ringay  Creek the Bourgeau is

under la in  by  large  open  Fo lds . A Fault extending From mount

Abruzzi  to  the  junct ion  o f  Bingay  Creek  and Elk  River  i s  the

only  major  s tructural  compl icat ion  in  th is  part  o f  the

Bourgeau Range.

Devonian rocks  are  exposed a long the  ent ire  west  s ide

o f  t h e Lineament  and  probab ly  have  a  Footwall  re lat ionship

to  the  structural ly  complex  pre-Devonian strata  on the  west

side of  2~111  R iver  and  White  R iver  Val leys  (Leech  1958).

The  main  e lements  o f  the  Rourgeau  south o f  Bingay  are

three  thrust  Faults . The  First  o f  these  i s  a  thrust  extending

From headwaters of Cummings Creek through Hornaday pass to

the  Phi l l ips  Peak  area . This  Fault  Forms a  s tra ight  lineament
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i n  t h e  truest  h a l f  o f  t h e  Eourgeau w h e r e  i t  r a i s e s  a  c o m p l e x

Devonian anticline onto intensely folded Mississippian rocks.

This f o l d ,  w h i c h  i s  a l m o s t  symmetri cal at Narboe Creek,
becomes a near-isoclinal structure s o u t h w e s t  o f  Lmmings

Creek.

T h e  s e c o n d  m a j o r  F a u l t  i s  a  1 ow-angle thrust placing
Mississippian onto Triassic and Permo-Pennsylvanian rocks.
This fault extends from south of Telford Creek to Cummings

Creek where the surface trace is more sensitive to topography

as it swings northeast to merge with the Bourqeau fault.

A third thrust Fault repeats Permo-Pennsylvanian and
Triassic strata along the east side of the Bourgeau  Range and
probably merges with the Bourqeau fauit near Boivin Creek.
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