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mTBDDtrCTION

LOCATION

The Weasel Creek area  in c lu d es 40 square m iles i n T ,  3 ? N . ,  R, 24 

and 25 W,, Montana Base and M eridian , and i s  in  th e  n o rth  c e n tra l  por­

t io n  o f  th e  W hitefish  Range, F la thead  and L incoln C ounties, in  n o r th ­

w estern  Montana. The mapped a rea  i s  bounded on th e  west by 114°40’

West Longitude and on th e  e a s t ,  w ith  th e  excep tion  o f an a d d itio n a l 

tr a v e r s e  to  re so lv e  some lo c a l  s t r u c tu r e ,  by 114°50' West Longitude,

The sou thern  boundary o f T, 37 N, i s  th e  southern  boundary of th e  

mapped a rea  and the  In te rn a t io n a l  Boundary a t  49® North L a titu d e  i s  th e  

n o rth e rn  boundary (see  F igure 1 and P la te  1 ) ,  The a rea  i s  in  both th e  

F la thead  and Kootenai N ation a l F o re s ts ,

A g rave led  road along Grave Creek leaves U.S. Highway 93 about 8 

m iles sou th  o f Eureka and 11 m iles southw est o f th e  a re a .  This road 

road provides access except during p a r ts  o f February , March, and A p ril 

when th e  snow i s  too  deep fo r  logging opera tio n s o r road m aintenance. 

Temporary logging roads are. p resep t along mapy o f th e  creeks in  th e  area 

from th e  e a s t side  o f th e  W hitefish  Range by way o f Yaknikak and Thoma 

Creeks and Frozen Lake, The roads a re  lo ca ted  in  th e  v a lle y s  o n ly , and 

th e  r id g es  must be reached by fo o t o r on horseback. The numerous t r a i l s  

in  th e  a rea  a re  no t c u rre n tly  m aintained  and hence cannot be depended 

upon f o r  horseback t r a v e r s e s .

F ie ld  work i s  lim ite d  by heavy snow fall to  th e  months of Ju ly , 

August, and Septem ber,

1

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



X o

■p o

.1
, / j  ̂ / "f/C,  ^

y  [ r / i f  A e a < / ’ | Ç ^ - ' ' ' ^ r ^ 5 ^ ' ^  '■

Da ^ j Vx______ i { ^B f ' l  " t i s k  C  o } u  w j j
Mon+H-n-̂ " Æ " ^ ' - *'UimS • y  ' Tt-CMwĈ
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3

PREVIOUS WORK

The only p rev io u s ly  pub lished  work in  th e  a rea  i s  the  reconnais­

sance survey along th e  F orty -N in th  P a r a l l e l  by R. A, Daly (1912), An 

unpublished  M aster’s th e s is  by G, L, Sweeney (1955) inc ludes th e  a rea  in  

a reconnaissance map o f th e  W hite fish  Range w hile  d e ta i le d  work by Sweeney 

b o rd ers  th e  mapped a re a  on th e  e a s t .  O ther unpublished , but a lso  u n a v a il­

a b le , work inc ludes recen t reconnaissance s tu d ie s  by th e  C a lifo rn ia  

Company, C on tinen ta l O il Company, and S h e ll  O il Company,

S evera l shallow  w e lls  have been d r i l l e d  in  and imm ediately e a s t  o f 

th e  v a lle y  o f th e  North Fork o f th e  F la thead  R iver, p a r t ic u la r ly  n ear 

Sage C reek, One deep w e l l ,  th e  A tla n t ic -P a c if ic  F la thead  #1, was d r i l l e d  

to  a t o t a l  dep th  o f 10,500 f e e t  on th e  Sage Creek s tru c tu re  and was 

plugged and abandoned in  1954.

Of help  in  understand ing  th e  reg io n a l geology a re  th e  c o n tr ib u tio n s  

o f R, A, Daly (1912), G, S, Hume (1933), North and Henderson (1954),

G, B, Leech (1958, 1959, R. A, P rice  (1959), D, K, N orris (1959), and 

Henderson and Dahlstrom  (1959). New d a ta  from th e  Weasel Creek a rea  now 

makes i t  p o ss ib le  to  re v is e  c e r ta in  s t r u c tu r a l  and s t r a t ig r a p h ie  i n t e r ­

p re ta tio n s  p rev io u s ly  p resen ted  by R, A. Daly (1912), J ,  D. MacKenzie 

(1916) ,  and G. L, Sweeney (1955).

PURPOSE OF THE INVESTIGATION

The main o b jec tiv e  in  studying  th e  W easel Creek area  was to  determ ine 

i t s  s t ru c tu re  f o r  c o n s id e ra tio n  o f th e  petroleum  producing p o s s ib i l i t i e s .  

An a l l i e d  o b jec tiv e  was a study of th e  s tra tig ra p h y  in  th e  a re a .
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PRESENT STUDY

Two months were spen t from Ju ly  to  September o f 1959 in  th e  no rth ern  

W h ite fish  Range doing reconnaissance and d e ta ile d  mapping. About h a l f  

o f th a t  tim e was spent in  th e  mapped a rea  and th e  balance in  ad jo in ing  

a re a s .  F ie ld  d a ta  were p lo tte d  on U,S,D,A, a i r  photos o f 1:20,CXX) s c a le .  

The d a ta  were then  t r a n s fe r r e d  to  a U ,S,C,G,S, topographic  map o f th e  

o f th e  S try k e r Quandrangle en larged  to  a sc a le  o f 1 inch  equals 4>000 

f e e t .  This map was l a t e r  en larged  to  a sc a le  o f 1 inch equals 2,000 fe e t  

and th e  contour in te r v a l  changed from 100 to  200 fe e t  to  provide th e  base  

fo r  th e  geo log ic  map of t h i s  t h e s i s .

Most o f th e  g e o lo g ica l in form ation  was gained from th e  ridge  c re s ts  

and t h e i r  west o r so u th -fac in g  s lo p e s . The north -and  e a s t- fa c in g  slopes 

a re  g e n e ra lly  h e a v illy  fo re s te d  and th e  v a lle y  bottoms a re  covered w ith  

a lluv ium . Formation c o n ta c ts , im portant in tra fo rm a tio n a l u n i t s ,  and 

s t r u c tu r a l  fe a tu re s  were c o rre la te d  between rid g es where deemed p o ss ib le . 

S tra tig ra p h ie  th ic k n esse s  were ob tained  from a e r i a l  photos and from 

measured se c tio n s  in  and n ear th e  a re a . L ith o lo g ie  d e sc r ip tio n s  re p re ­

sen t a composite o f th e  measured se c tio n s  and d e sc r ip tio n s  from in d iv id u a l 

f i e ld  s t a t io n s .  The form ations d escribed  by G. B, Leech (1958) in  th e  

E lko, B r i t i s h  Columbia a re a  a re  used in  th e  Weasel Creek a rea  because th e  

l i th o lo g ie s  and s t r a t ig r a p h ie  succession  a re  s im ila r .
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PHYSIOGRAPHY

GEOMORPHOLOGY

The g la c ia l  geomorphic cycle  in  th e  Weasel Greek a rea  developed to  

an e a r ly  mature s ta g e  o f g la c ia t io n  as evidenced by s te ep -s id e d  rid g es 

and U-shaped, a llu v iu m -f i l le d  v a lle y s .  Tuchuck Mountain, a horn r i s in g  

600 f e e t  above th e  ad jo in ing  r id g e s , i s  th e  most prominent topographic  

fe a tu re  in  th e  a re a . C irques a re  common on th e  no rth  s id es  of th e  ridges 

bu t a re  not sp e c ta c u la r  as t h e i r  headw alls average only 4OO to  500 fe e t  

in  he igh t and a re  commonly v eg e ta ted .

The ridges e a s t o f th e  W hitefish  F au lt g e n e ra lly  tre n d  N3OW w hile 

those  w est o f th a t  f a u l t  tre n d  more n e a rly  n o rth  to  so u th . The h ig h es t 

peak in  th e  a rea  and second h ig h es t in  th e  W hitefish  Range i s  Tuchuck 

M ountain, which i s  7>713 f e e t  above mean sea l e v e l .  The low est po in t i s  

on Grave Creek and i s  a t  an e le v a tio n  of 4,332 f e e t .  The maximum r e l i e f  

i s  approxim ately 3 ,400 f e e t  w hile th e  average r e l i e f  i s  1,700 f e e t ,

DRAINAGE

Drainage in  th e  Weasel Creek area  is  in  th re e  g en era l d i r e c t io n s .  

Streams on th e  e a s t s ide  o f th e  W hitefish  D iv ide, which i s  th e  d iv id ing  

l in e  between L incoln  and F la thead  C ounties, flow e a s t to  th e  so u th e a s t­

ward flow ing North Fork o f th e  F lathead  R iv e r. The creeks in  th e  south­

w est p a r t  o f th e  a rea  fork, th e  so u th w este rly  flow ing Grave Creek w hile  

th o se  in  th e  northw est p a r t  form Weasel Creek which flows in to  th e  n o rth ­

w e s te r ly  flow ing Wigwam R iver j u s t  n o r th  o f th e  In te rn a tio n a l  Boundary, 

which in  tu rn  flows in to  th e  E lk  R iv er, and then  in to  th e  Kootenai R iver.
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Tuchuck Creek and O t t e r t a i l  Creek flow in  v a lle y s  co inc iden t w ith  th e  

Tuchuck F a u l t ,  The o th e r  creeks fo llow  g la c ia l  v a lle y s  th a t  may o r may 

not be p a r a l le l  to  th e  s t r ik e  of th e  beds.
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REGIONAL GEOLOGY

STRUCTURAL SETTING

The Weasel Creek a re a  i s  lo c a te d  in  th e  w estern  ranges o f th e  

Rocky Mountains a t  th e  In te rn a tio n a l  Boundary, The reg io n a l te c to n ic  

map (see  F igure 2) i s  m odified from North and Henderson (1954) by th e  

more recen t work o f P rice  (1959) and the  a u th o r. The w estern ranges a t 

th e  In te rn a tio n a l  Boundary are  comprised o f th e  MacDonald and Galton

Ranges in  Canada and th e  W hitefish  Range in  th e  United S ta te s ,

These ranges a re  bounded on the  west by the  westward dipping 

normal f a u l t  se p a ra tin g  them from the  Rocky Mountain Trench and on th e  

e a s t  by th e  v a lle y  o f th e  North Fork o f th e  F lathead  R iver, a downwarped 

b lock  along th e  w est-d ipp ing  F la thead  F a u lt .  This f a u l t  se p a ra te s  th e  

w estern  ranges from th e  e a s te rn  ranges which are u n d e rla in  by the  g e n tly  

w est-d ipp ing  Lewis T h ru st, This th r u s t  plane probably d ips s te e p ly  to  

th e  west in  th e  v ic in i ty  o f  th e  North Fork v a lle y , and the  F lathead  

F a u lt l a t e r  developed along th e  l in e  o f weakness o f th e  s te e p ly  dipping 

f a u l t  p lane and beds. Whether th e  Lewis T hrust u n d e rlie s  th e  w estern

ranges a t  very  g re a t d ep th , i s  no t known.

The w estern  ranges a re  d iv id ed  in to  two p a r ts  by th e  Wigwam F au lt 

o f  Henderson and Dahlstrom  (1959) which i s  t e n ta t iv e ly  extended in to  

Montana to  jo in  th e  th r u s t  p resen t in  th e  v ic in i ty  of Mt. H efty , The 

Wigwam F au lt i s  a th r u s t  which p laces the  Gateway form ation o f th e  B elt 

S e rie s  and younger fo rm atio n s , a t  l e a s t  through th e  Cambrian, over 

M iss iss ip p ian  lim e sto n es . B e lt and low er Paleozoic sedim ents con ta in  

fo ld s  and normal f a u l t s  w ith  minor th r u s t  f a u l t in g  to  th e  west o f th e  

Wigwam F a u lt and in c lu d in g  th e  Weasel Creek a re a . East of th e

8
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Wigwam F au lt Paleozo ic  and Mesozoic rocks have been e x te n s iv e ly  fo lded  

and th r u s t  f a u l te d .
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STRATIGRAPHY

As s ta te d  p rev io u s ly , l i th o lo g ie  u n i ts  o f th e  Weasel Creek area 

a re  most s im ila r  to  th o se  described  by Leach (1958) and thus a re  c o rre ­

la te d  w ith  them . Group names a re  in  accordance w ith  Ross (1959). The 

rocks exposed in  th e  W hitefish  Range are m ostly  o f th e  B elt s e r ie s  

(P u rc e ll  s e r ie s  o f Canadian l i t e r a t u r e )  o f P ro te rozo ic  age . In  t h i s  

range th e  B elt s e r ie s  is  d iv is ib le  in to  th re e  groups named the  R a v a lli 

group, Piegan group, and M issoula group in  ascending o rd e r . The o ld es t 

rocks in  th e  Weasel Creek a rea  occur in  the  middle o f th e  Seyeh form ation 

o f th e  Piegan group in  a f a u l t  b lock  west o f Rich Creek (see  P la te  1 ) ,

The f i r s t  continuous se c tio n  s t a r t s  in  th e  upper p a rt o f th e  Gateway 

form ation in  th e  M issoula group. The pre-M issoula group form ations w i l l  

be b r i e f l y  considered  although  emphasis i s  placed on th e  M issoula group 

and i t s  r e la t io n s h ip  to  surrounding a reas  (see  F igure 3)» Some Paleozoic 

rocks a re  p resen t in  th e  e a s te rn  s e c to r ,  as p rev iously  d esc rib ed , b u t ,  

s in ce  they  a re  h ig h ly  fo ld ed  and fa u lte d  and have been l i t t l e  s tu d ie d , 

t h e i r  age and r e la t io n s h ip  to  th e  F em ie  Basin se c tio n  i s  u n c e r ta in . 

C o rre la tio n  of th e  Cambrian i s  a ttem pted  on the  b a s is  o f lith o lo g y  and 

a sp arse  fauna (see  F igure 4 ) .

RAVALLI GROUP

The o ld e s t rocks in  th e  W hitefish  Range belong to  th e  R av a lli group. 

Forty-tw o m iles so u th eas t o f th e  Weasel Creek a rea  on T ea k e ttle  Mountain 

n e a r  Columbia F a l l s ,  Montana th e  group c o n s is ts  o f 2,500 fe e t o f g ra y ish -  

red  and green a r g i l l i t e  w ith  abundant w h ite , medium-grained, c r in k ly -

11
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bedded q u a r t z i t e bands ranging  in  th ic k n e ss  from two to  s ix ty  in ch es.

The base  was not exposed. The group does no t crop out in  th e  Weasel 

Creek a re a .  R ipple marks and mud cracks a re  p resen t bu t not abundant in  

th e  R a v a lli  group,

PIEGAN GROUP

Conformably o v e rly in g  th e  R a v a lli group on T eak e ttle  Mountain i s  th e  

Piegan group which c o n s is ts  of th e  Siyeh fo rm ation . The Siyeh form ation 

i s  4)500 f e e t  th ic k  and i s  d is tin g u ish e d  from i t s  neighboring from ations 

by i t s  more ca lcareous n a tu re , a lthough  i t  seldom approaches lim estone .

The low er 500 f e e t  a re  g e n e ra lly  g reen , m assive a r g i l l i t e  which may be 

lam inated  w ith  g ray  a r g i l l i t e  w ith  calcareous zones common. The middle 

3,000 f e e t  a re  calcareous b lu e -g ray  a r g i l l i t e  which e x h ib it  varying degrees 

o f e ffe rv escen ce  w ith  d i lu te  hydroch lo ric  a c id . The upper 1,000 fe e t  a re  

s im ila r  to  th e  f i r s t  u n it and con ta in  green a r g i l l i t e  w ith  in te rc a la te d  

gray  a r g i l l i t e  in  some zones, Rezak (1957) id e n t i f ie d  th re e  strom ato­

l i t e  zones w ith in  th e  Siyeh form ation in  G la c ie r N ational Park, but they  

were n o t recognized in  th e  T e a k e ttle  Mountain se c tio n ,

MISSOULA GROUP

The M issoula group, according to  Ross (1959)s i s  comprised o f th e  

f i r s t  non -ca lcareous beds, and t h e i r  su c ce sso rs , th a t  o v e r l ie  th e  Piegan 

group. In th e  W hite fish  Range i t  c o n s is t  o f  th e  P u rc e ll lava a t  th e
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base and an overly ing  sedim entary  column d iv ided  in to  th e  Gateway, P h i l l ip s ,  

and R oosv ille  fo rm atio n s .

The Gateway and R o o sv ille  form ations a re  predom inantly green and gray 

a r g i l l i t e  whereas th e  P h i l l ip s  form ation  i s  predom inantly dark  red in  

c o lo r  w ith  a b a sa l  p o rtio n  c o n s is tin g  o f green  and red sandstones and 

q u artz  i t  e s .  S im ila r u n i ts  a re  found in  both  th e  Gateway and R oosville  

form ations so th ey  can only be id e n t i f ie d  w ith  c e r ta in ty  by s t r a t ig ra p h ie  

re fe ren c e  w ith  th e  P u rc e ll  la v a , th e  P h i l l ip s  fo rm ation , o r th e  Cambrian 

Burton fo rm atio n , w ith th e  Burton form ation being found only on th e  Roos­

v i l l e  form ation in  t h i s  reg io n .

The P u rc e ll  Lava: The P u rc e ll la v a , a s in g le  flow , conformably

o v e r l ie s  th e  Siyeh fo rm ation . I t  crops out n ear the  Weasel Creek a rea  

a t  th e  head of th e  Wigwam R iver, on th e  e a s t  w a ll o f Blue Sky Creek and 

c ro ss in g  Shorty Creek as i t  fo llow s th e  g en era l N3OW s t r ik e .  North o f 

Shorrty Creek i t  i s  approxim ately  100 fe e t  th ic k  and c o n s is ts  o f a lte re d  

d iab ase  w ith quartz  angrgdules. Primary fe a tu re s  are  an agglomerate a t 

th e  base  and flow s tru c tu re  w ith in  th e  u n i t .

Another flow was seen to  occur above in  th e  red a r g i l l i t e  zone 

o f th e  overly ing  Gateway form ation where i t  i s  crossed  by Red Meadow and 

Hay C reeks. I t  i s  probably  r e la te d  to  th e  lower lava  bu t was not s tu d ied  

nor lo c a te d  a c c u ra te ly  as i t  occurs a t  a horizon below those  mapped in  

th e  Weasel Creek a re a .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



16

The Gateway Form ation; The form ation i s  estim ated  to  have a th ic k ­

ness o f  2,000 f e e t  in  a s e c tio n  from Blue Sky to  Lewis Creek. I t  c o n s is ts  

predom inantly  o f d is  con tinuously  lam inated gray  and green a r g i l l i t e  of 

vary ing  calcareous con ten t and i t  commonly w eathers to  e i th e r  a l ig h t  

g ray  o r  brown c o lo r .  A 300 fo o t red  a r g i l l i t e  zone occurs approxim ately 

200 f e e t  above th e  base o f  the  form ation and a b lack  a r g i l l i t e  zone o f ‘ 

undeterm ined th ic k n ess  i s  found approxim ately 400 fe e t  from th e  to p  o f 

th e  form ation n ear th e  Review Mountain se c tio n . Near Mt. Warn th e  middle 

p o rtio n  o f th e  Gateway form ation  con ta ins some d is t in c t iv e  g ree n ish - 

g ray  a r g i l l i t e s  w ith  pink c lay  c ro ss -lam in a tio n s , bu t th ese  do not seem 

to  p e r s i s t  l a t e r a l l y .

A s tro m a to lite  bioherm  c o n s is tin g  o f  C o llen ia  symmetrica W alcott 

was encountered n ear th e  to p  o f  the form ation in  th e  Review Mountain 

s e c t io n , but i t  does not correspond to  ar^r o f th e  zones o u tlin ed  by 

Rezak (1959) f o r  the  G la c ie r  Park a re a . Mud cracks and r ip p le  marks 

a re  abundant on some red a r g i l l i t e  b ed s, bu t th ey  a re  not g en e ra lly  p re­

sen t throughout th e  fo rm atio n .

The P h i l l ip s  Form ation: A th ick n ess  o f 770 fe e t  fo r  th e  P h il l ip s

fo rm ation  was measured in  th e  Review Mountain s e c tio n  0 .6  m iles south­

e a s t  of th e  Weasel Creek a rea  w hile  7 .0  m iles to  th e  west near Mt. Warn 

i t  was sca led  from r e l i a b le  co n tac ts  on th e  map to  be 950 fe e t th ic k .

The se c tio n  n e a r t  Mt. Warn may be th ic k e r  because of d e p o s itio n  or 

p o ss ib ly  because o f unrecognized minor f a u l t s  a t  th e  term inus of th e  

W h ite fish  F a u lt ,
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The base o f th e  P h i l l ip s  fo rm ation  is  a w hite  to  l ig h t  green 

q u artz  i t  e vary ing  in  th ic k n ess  from f iv e  f e e t  in  th e  w estern  p a rt o f th e  

Weasel Creek a rea  to  58 f e e t  in  th e  e a s te rn  p a r t .  The b a sa l q u a r tz ite  

i s  o v e rla in  by red sandstones and cross-bedded red and w hite q u a r tz i t es 

which grade upward in to  red  a r g i l l i t e .  The upper 125 f e e t  a re  i n te r ­

bedded red  and green  a r g i l l i t e  w ith  bedding ranging in  th ickness from 

one to  s ix  in ch e s .

The R oosv ille  Form ation: The form ation i s  6,000 fe e t  th ic k  in  the

a rea  bu t i s  te rm in a ted  by a d is  conform ity and thus was probably th ic k e r  

when B e lt ia n  d e p o s itio n  ended. The predominant l i th o lo g y  i s  con tinuously  

lam inated  green and l ig h t  g ray  a r g i l l i t e  o f vary ing  calcareous content 

w ith  some green f in e -g ra in e d  q u a r tz i te s  throughout th e  s e c tio n . In  th e  

upper h a l f  o f th e  form ation th e  l ig h t  gray a r g i l l i t e  becomes more abundant 

th an  th e  g reen . The uppermost 100 to  200 fe e t  c o n s is ts  of o liv e -co lo red  

sandstone and b lack  a r g i l l i t e .  A 140 foo t zone o f red a r g i l l i t e  w ith 

subo rd ina te  gray bands i s  found 800 f e e t  from th e  b ase ,

A s ix  inch th ic k  bioherm of th e  s tro m a to lite  C o llen ia  undosa 

W alcott was found on th e  rid g e  e a s t o f Weasel Lake and a w ell preserved 

colony o f C o llen ia  symmetrica W alcott was found in  th e  f lo a t  on th e  

rid g e  n o rth  o f O t t e r t a i l  Creek, None o f th e  s tro m a to lite  zones o u tlin ed  

by Rezak (1957) a re  found in  th e  p o rtio n  of th e  se c tio n  p re se n t, however. 

R ipple marks and mud cracks a re  p resen t on some beds bu t a re  not abundant 

throughout th e  fo rm ation .
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The form ation names proposed by Daly (1912) fo r  th e  Weasel Creek 

a re a  a re  abandoned because th ey  denote a pre-S iyeh  age . The fa c t  th a t  

th e  beds a re  u n d e rla in  by th e  P u rc e ll lava  and o v e rla in  by beds of 

Cambrian age in d ic a te  them to  be o f post-S iyeh  age, D a ly 's  assignment 

o f  th e  ca lca reous beds west o f Rich Creek to  th e  Siyeh form ation i s  

probably c o r r e c t ,  however,

CAMBRIAN

Burton Form ation; The form ation  i s  d iv id ed  in to  a b a sa l u n it  of 

predom inantly quartz  pebble g r i t  o v e rla in  by a f o s s i l i f e ro u s  shale  u n it 

and i s  described  from th e  Cambrian exposures n e a r Camp Creek (see P la te  1 ) ,  

The b a s a l  u n it  i s  2 to  10 fe e t  th ic k  and c o n s is ts  o f a red h em atitic  

q u a r tz i te  th a t  v a r ie s  in  th ic k n ess  to  a maximum of one foo t o v e rla in  by 

a pink to  w hite  q u artz  pebble g r i t  up to  8 fe e t  th ic k .  The g r i t  i s  e n t i r e ly  

composed of poorly  so rte d  quartz  g ra in s  ranging from l / l 6  mm to  1 /2  cm in  

d iam ete r. The la r g e r  g ra in s  a re  sub-rounded w hile  the  sm all g ra in s  are  

su b -an g u la r. The g r i t  has good p o ro s ity  and very  l i t t l e  s i l ic e o u s  cement. 

The u n it  i s  u n f o s s i l i f e r o u s ,

The overly ing  sh a le  u n it  i s  approxim ately fo r ty  f e e t  th ic k  and con­

s i s t s  o f f o s s i l i f e r o u s  green s h a le , red  sh a le , and in terbedded dolom ite 

len se s  approxim ately  s ix  inches th ic k .  S ev era l d o rsa l va lves of the  

Middle Cambrian b rach iopod , P ro to tre ta  tran e za  B e ll ,  were found in  th e  

green  s h a le .  The presence o f th e  t r i l o b i t e ,  Zacanthoides rom ingeri 

R eesor, f u r th e r  d a te s  th e  sh a le  as belonging to  th e  B a thyu riscus- 

E lr a th ia  b iozone .
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Unnamed; An u n fo s s i l i f e ro u s  carbonate  u n i t  o v e rl ie s  the  shale  u n it  

w ith  apparent conform ity . I t  does not appear to  be rep resen ted  in  the  

Elko s e c t io n  o f Leech (1956) and th u s  i s  unnamed. T en ta tiv e  c o rre la t io n  

may be made w ith  th e  Steamboat lim estone o f the  Pentagon Mountain se c tio n , 

however (see  F igure 4 ) .  A complete se c tio n  of th e  u n it  i s  not found 

anywhere in  th e  W hitefish  Range bu t i s  thought to  be approxim ately 200 

f e e t  th ic k .  The base  c o n s is ts  o f 10 to  20 fe e t  of b la c k , f in e ly  c ry s ta l ­

l in e  lim estone w ith  lim on ite  m o ttlin g s  and i s  o v e rla in  by an estim ated  

ISO f e e t  o f w hite c r y s ta l l in e  lim estone th a t  i s  term inated  by th e  Tuchuck 

F a u lt ,  The f re s h  su rface  o f th e  w hite lim estone o ften  appears nodular 

w hile  i t s  w eathered su rface  resem bles th a t  o f an a lg a l  lim estone,

DEVONIAK(?)

The rocks a sc rib e d  to  th e  Upper Devonian occur in  a sm all f a u l t  

b lock  a t  th e  e a s te rn  edge o f th e  mapped a re a . They c o n s is t of a dark  

brown c r y s ta l l in e  dolom ite th a t  resem bles th e  low er p a rt o f th e  F a i r -  

holme form ation  o f Upper Devonian age in  th e  E lko, B r i t is h  Columbia 

re g io n . This u n it  was no t measured,

DEVONIAM-MISSISSIPPIAN(?)

A flnall downdropped b lock  i m m e d i a t e l y  southw est o f th e  Fairholm e(?) 

fo rm ation  ou tcrop  n e a r th e  head o f Tuchuck Creek i s  composed o f b lu e -  

g ray  to  b lack  c ry s ta l l in e  lim estone  th a t  w eathers g ray . Some horizons 

a re  very  f o s s i l i f e r o u s  and co n ta in  horn c o ra ls ,  bryozoans, c r in o id
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colum nals, and a few brachiopods in  a g e n e ra lly  poor s ta te  of p reserva­

t i o n ,  Because la rg e  p o rtio n s  o f th e  Upper Devonian and th e  M ississip p ian  

se c tio n s  in  th e  Rocky Mountains c o n s is t o f t h i s  l ith o lo g y , c o rre la tio n s  

were no t a ttem pted ,

MISSISSIPPIAN

The beds exposed along Yakinikak and Thoma Creeks a re  composed of

l ig h t  g ray  to  b la c k  lim esto n es , o c ca s io n a lly  arenaceous, w ith dolom ite

m o ttl in g s . Some horizons a re  f o s s i l i f e ro u s  and contain  horn c o ra ls ,

c r in o id  colum nals, and bryozoans, W illis  (1902) s tu d ied  th e  lim estones

along Yakinikak Creek and named them th e  Yakinikak lim estone. In

d isc u ss in g  t h e i r  age he s ta te d ,

"The Yakinikak lim estone con ta ins numerous f o s s i l s  o f the  
S a in t Louis horizon  o f th e  M iss issip p ian  s e r ie s ,  and was 
f u l ly  id e n t i f ie d  by W eller as id e n t ic a l  in  l i th o lo g ie  
c h a ra c te r  and fau n a l con ten t w ith  th a t  form ation in  th e  
M iss is s ip p i v a l le y ,"

The S t .  Louis fo rm ation  i s  Me rame c in  age, and thus th e  Yakinikak lim e­

stone can be c o rre la te d  w ith  th e  lower p a rt o f th e  upper Bundle form ation 

in  th e  f ro n t range o f th e  Rocky Mountains in  southw estern A lberta  

(C lark , 1954b),

PENNSYLVANIAN-EEEMIAN

N ortheast o f  th e  ju n c tio n  o f Thoma and Yakinikak Creeks and south 

o f th e  k lip p e  o f B e lt ia n  rocks a re  gray q u a r tz i te  beds th a t  may e x h ib it 

c ro ss-b ed d in g . T h e ir  r e la t io n s h ip  to  th e  underly ing  M iss iss ip p ian  rocks
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i s  u n c e r ta in  and th ey  cap th e  h i l l  where th ey  o u tc ro p . P rice  (1959) 

p laced  th e  q u a r tz i te s  overly ing  th e  M iss iss ip p ian  lim estones in  th e  

Rocky Mountain fo rm ation  o f Pennsylvanian-Perm ian age and th e se  are 

s im ila r ly  a ssig n ed , a lthough  no p a léo n to lo g ie  evidence i s  a v a ila b le .

The th ic k n ess  here  i s  unknown bu t P rice  (1959) assigned  660 fe e t  o f 

s t r a t a  to  th e  Rocky Mountain fo rm ation .

EOCENE(?)

The downwarped f a u l t  b lock  o f th e  v a lle y  o f th e  North Fork o f th e  

F la thead  R iver con ta ins f r e s h  w ater sedim ents of c lay  w ith  in terbedded 

sandstones and l i g n i t e s  named th e  Kishenehn form ation by Daly (1912),

The form ation c o n s is te n t ly  d ips e a s t a t  an average of 20° along the  

len g th  o f th e  v a lle y  from th e  In te rn a tio n a l  Boundary n o rth  to  th e  w est­

ward bend o f th e  North Fork o f th e  F la thead  R iver. No t o t a l  th ic k n ess  

i s  known fo r  th e  form ation  bu t Erdmann (1947) has suggested an apparent 

th ic k n e ss  o f 8,400 f e e t .

The fauna re p o rte d  by Daly were modern sp e c ie s , but th e i r  n e a re s t 

known r e la t iv e s  among th e  w estern  f o s s i l  species a re  in  th e  Eocene, This 

le d  D aly, and l a t e r  MacKenzie (1922), to  conclude th a t  th e  Kishenehn 

form ation  i s  Eocene (?) in  age. The form ation i s  not p resen t in  th e  area ,

PLEISTOCENE

S o rted , unconso lida ted  sedim ents a re  p resen t in  th e  v a lle y  of 

W easel Creek and a t  th e  head o f Grave Creek, The sediments in  th e
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W easel Creek v a l le y  c o n s is t o f a l ig h t-g ra y  c lay  o v e rla in  by w e ll- s o r te d , 

f in e -g ra in e d  sand, and th a t  in  tu rn  o v e rla in  by cobb les, m ostly lim estone, 

averag ing  approxim ately  75 nan in  d iam ete r. The beds a re  poorly exposed, 

b u t i t  i s  e stim ated  th a t  t h e i r  in d iv id u a l th ic k n esse s  do not exceed 20 

f e e t .  The occurrence a t  th e  head o f Grave Creek c o n s is ts  o f a sm all 

exposure o f c la y  r e s t in g  on th e  R oosv ille  fo rm ation .

S ince th e se  sedim ents a re  und istu rbed  they  were probably la id  

down during  th e  l a s t  s tag e  o f g laciation .E rdm ann (1947) s ta te s  th a t  the  

youngest g la c ia l  s ta g e  in  th e  W hitefish  Range was th e  W isconsin s ta g e ; 

th e re fo re  th e se  beds a re  assigned  to  i t .
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STRUCTURE

THRUST FAULTS

Wigwam F au lt ; The Wigwam f a u l t  i s  a h igh angle th r u s t  f a u l t  whose 

n o rth w est-so u th east tre n d in g  t r a c e  i s  lo c a te d  in  a covered a rea  approxi­

m ately  2 .4  m iles n o r th e a s t o f Tuchuck Creek. The Weasel Creek a rea  i s  on 

th e  u p th ru s t b lock  as th e  th ru s t  p lane dips w est.

The r e la t io n s h ip  o f th e  th r u s t  to  th e  overly ing  and underlying 

beds can be determ ined b e s t  n ear th e  ju n c tio n  of Thoma and Yakinikak 

G reeks. There th e  th ru s t  p lane i s  n e a r ly  f l a t  and is  underla in  by 

M iss is s ip p ia n (?) lim estone beds. The th ru s t  sheet includes approxim ately 

500 f e e t  o f th e  P h i l l ip s  form ation and 200 fe e t  o f th e  R oosville  forma­

t io n .  A fte r  a h a l f  m ile  o f a n e a r ly  h o r iz o n ta l a t t i tu d e  th e  plane 

plunges toward th e  w est w ith  a d ip  in c reased  to  30° and presumed to  be 

in c re a s in g . A t r a v e r s e  to  lo c a te  th e  th ru s t  in  th e  a rea  o f c ro s s -  

s e c tio n  D-D’ (P la te  2) showed th e  Gateway form ation to  o v e rlie  th e  th ru s t  

p lane and M iss iss ip p ian (? )  rocks to  u n d e rlie  i t  a lthough th e  t r a c e  could 

n o t be ex ac tly  lo c a te d .

Rich Creek F au lt ; This N orth-sou th  tren d in g  h igh-angle  th ru s t  

f a u l t  i s  lo ca ted  in  th e  northw est co rner o f th e  map a rea  and i s  named 

a f t e r  Rich Creek which p a r a l le l s  th e  f a u l t  t r a c e .  Although th e  f a u l t  

t r a c e  cannot be s p e c i f i c a l ly  lo c a te d , th e  f a u l t  i s  in fe r re d  because of 

th e  anomalous occurrence o f th e  b lu e -g ra y  a r g i l l i t e s  o f th e  middle zone 

o f th e  Siyeh form ation  which seems to  be in  f a u l t  con tact w ith  th e  lower 

p a r t  o f  th e  Gateway fo rm ation . The s t r a t ig r a p h ie  displacem ent on t h i s  

f a u l t  i s  from 1,000 to  4,000 f e e t .

23
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NORMAL FAULTS

Two m ajor normal f a u l t s  accompanied by su b s id ia ry  f a u l ts  a re  found in  

th e  Weasel Creek a re a , namely th e  Tuchuck and th e  W hitefish  f a u l t s .  Two 

m inor normal f a u l t s  a re  found n o r th e a s t o f th e  Tuchuck f a u l t  bu t a re  

in te rp re te d  to  be sym pathetic to  th e  Wigwam f a u l t  below (see c ro s s -se c tio n  

D-D*, P la te  2) and formed contem poraneously. These minor f a u l ts  cannot be 

found on th e  nex t rid g e  to  th e  northw est bu t th e  so u th easte rn  ex ten t of 

t h e i r  t r a c e s  i s  unknown,

Tuchuck F a u l t : The Tuchuck f a u l t  i s  a no rthw est-sou theast trend ing

f a u l t  named from Tuchuck Greek which follow s i t s  tra c e  fo r  a d is tan ce  of 

seven m iles to  th e  so u th e a s t.  N e ith e r th e  f a u l t  plane o r t r a c e  a re  seen 

in  th e  a re a  bu t th e  f a u l t  i s  defined  by s t r a t ig r a p h ie  displacem ent across 

i t  and géomorphologie re la t io n s h ip s  along Tuchuck Creek, I t  i s  thought to  

d ip  s te e p ly  to  th e  west because o f th e  westward slop ing  scarp  on th e  

n o r th e a s t s id e  o f Tuchuck Creek, The plane appears to  be warped n ear th e  

head o f Tuchuck Creek where th e  Devonian Fairholm e(?) form ation i s  found 

a g a in s t th e  R oosv ille  fo rm ation . In  t h i s  a rea  th e  f a u l t  appears to  be a 

zone o f gouge,

A p a ir  o f r e la te d  f a u l t s  w est o f th e  Tuchuck f a u l t  have allowed a 

sm all b lock  o f D evonian-M ississipp ian(?) lim estone to  be p reserved . 

S tra tig ra p h ie  d isp lacem ent by th e  Tuchuck f a u l t  i s  approxim ately 6,250 

f e e t  along se c tio n  D-D* (see  P la te  2 ) ,

W hite fish  F a u l t : The second m ajor normal f a u l t  i s  th e  # i i t e f i s h

f a u l t  w hich, in  t h i s  a re a , i s  th e  n o rth ern  te rm in a tio n  o f a f a ^ t  which
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has a N30W tre n d  and i s  probably  p resen t along much o f th e  leng th  o f th e  

W h ite fish  Range (see  F igure 2 ) .  In  th e  Weasel Creek a rea  th e  f a u l t  

t r a c e  a t t a in s  a more n o rth -so u th  t r e n d .  The f a u l t  forms a saddle on 

most o f th e  rid g es i t  c ro sse s  and i s  marked by a zone o f gouge a t th e  

head o f  Shorty  Creek e leven  m iles to  th e  so u th e a s t. The f a u l t  t r a c e  i s  

i s  n e a r ly  s t r a ig h t  in d ic a tin g  a high angle o f d ip , and dete rm ina tions a t 

th e  head o f Shorty  Creek in d ic a te  a west d ip  of 70°. S tra tig ra p h ie  

d isplacem ent v a r ie s  from zero a t  th e  no rth ern  term inus to  approxim ately 

600 f e e t  a t  th e  sou thern  boundary o f th e  Weasel Creek a re a . The s t r a t i ­

g raph ie  d isplacem ent a t  th e  head o f Shorty  Creek appears to  be on th e  

o rd er o f 3 ,000 f e e t .

FOLDS

Folds a re  found in  d i f f e r e n t  p a r ts  of th e  a rea  but none can be tra c e d  

w ith  c e r ta in ty  fo r  any g re a t d is ta n c e . The fo ld  n o rth ea s t o f Weasel Creek 

i s  th e  southern  end o f a b road , sym m etrical a n t ic l in e  th a t  becomes more 

prominent to  th e  n o rth  ac ro ss  th e  bo rder in to  B r i t i s h  Columbia.

The two te n ta t iv e ly  jo in ed  a n t i c l in a l  fo ld s  west of the  W hitefish  

f a u l t  a re  sm all, s l i g h t ly  asym m etrical fe a tu re s  th a t  a re  1,000 fe e t w ide. 

T h eir a x ia l  p lan e s , l ik e  th a t  o f th e  nearby sy n c lin a l fo ld , a re  in te rp re te d  

to  d ip  w est.

The overtu rned  a n t i c l i n a l  fo ld  to  th e  west o f th e  sy n c lin a l fo ld  

i s  a lo c a l  fe a tu re  th a t  i s  w e ll exposed in  th e  c irque  a t  i t s  northw est 

end . The normal limb on th e  west d ips 30° west and th e  in v e rted  limb 

on th e  e a s t  d ips 73° w est. A nother sm all a n t i c l i n a l  fo ld  occurs in  th e  

southw est co rn e r o f th e  map a rea  but i s  poo rly  exposed and i l l - d e f in e d .
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THE STRATIGRAPHY AM) ITS 
STRUCTURAL SIGNIFICANCE

The R a v a lli ,  P iegan, and M issoula groups of th e  B e lt s e r ie s  were 

d e p o site d  during  th e  P ro te ro zo ic  e ra .  At th a t  tim e the  Weasel Creek 

a re a  was p a r t  o f a se m i-s ta b le  s h e lf  covered by very  shallow  w ater as 

shown by th e  mud cracks and c u rre n t r ip p le  marks in  th e  a r g i l l i t e s  and 

q u a r tz i t e s .  The sea  le v e l  d id  f lu c tu a te ,  however, so th a t  o s c i l la t io n  

r ip p le  marks a re  found in  some p la c e s , and beds w ith abundant c lay  ch ip s , 

sometimes approaching an edgewise conglom erate, a re  found in  o th er p la c e s . 

G rea te r th ic k n e sse s  o f B e lt ia n  sedim ents a re  found to  th e  west and south­

w est (Johns, 1959) in d ic a tin g  a more ra p id ly  subsid ing  a rea  although 

s im ila r  sedim entary  fe a tu re s  show th a t  th e  sea was not n e c e ssa r ily  

d eep e r. An in d e f in i te  period  o f e ro s io n  follow ed th e  d ep o sitio n  o f th e  

B e lt s e r ie s  in  ü i i s  a rea  w hile th e  B e ltia n (? )  geosyncline was p a r t i a l ly  

destroyed  to  th e  w est (North and Henerson, 1954).

Ross ( 1956, 1959) has s ta te d  th a t  t h i s  period  o f e ro s io n  was not o f 

long d u ra tio n  , At E lko, B r i t i s h  Columbia, S chofie ld  (1914) n o ticed  a 

s l ig h t  angu lar d iscordance between th e  B elt s e r ie s  and th e  Cambrian w ith 

th e  conclusion  th a t  a s l ig h t  u p l i f t  occurred during  th a t  in te r v a l .  The 

R oosv ille  form ation a t  E lko i s  only 1,740 f e e t  th ic k  compared to  th e  

6,000 f e e t  in  th e  Weasel Creek a re a , which supports S ch o fie ld ’s postu­

la te d  u p l i f t .  An a l te r n a t iv e  su ggestion  i s  th a t  i f  th e  R oosv ille  form ation 

was f l a t ,  th e  e ro s io n  su rfa ce  would only be a th re e  per cent slope to  th e  

n o rth  and th e  i n i t i a l  t ra n s g re s s in g  Cambrian sedim ents would then  o v e rlie  

i t  w ith  apparen t angu lar unconform ity . Exposures of th e  Precam brian- 

Cambrian boundary a re  poor in  th e  Weasel Creek a rea  but g en era l
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accordance o f beds a t  s e v e ra l lo c a tio n s  in d ic a te  th a t  no g re a t deforma­

t io n  occurred  p r io r  to  Cambrian d e p o s itio n .

The i n i t i a l  Cambrian sea  in  th e  Weasel Creek and Elko a reas  was of 

Middle Cambrian age. I t s  t ra n s g re s s iv e  n a tu re  i s  suggested by th e  

ascending  sandstone , s h a le , and carbonate l i th o lo g ie s .  A s im ila r , bu t 

th ic k e r ,  l i th o lo g ie  sequence was noted 32 m iles northw est of Elko a t 

Cranbrook, B r i t i s h  Colombia by E ice (1937) and was id e n t i f ie d  as l a t e  

Lower Cambrian age.

Because of th e  p a u c ity  o f r e l i a b le  inform ation  on th e  Paleozoic 

sedim ents in  th e  W hitefish  Range and th e  complete lack  of Mesozoic 

sed im ents, th e  d isc u ss io n  o f th e  geologic h is to ry  from th e  Upper 

Cambrian to  th e  Laramide Orogeny w i l l  be based on o th e r au th o rs .

In  Upper Cambrian tim e a p o s it iv e  a re a , named Montania by Deiss 

( 1941) ,  e x is te d  in  th e  v i c in i ty  o f th e  Weasel Creek a rea  and extended 

to  southw estern  Montana, This emergent a rea  p e rs is te d  u n t i l  th e  Upper 

Devonian when th e  p a r t  in c lu d in g  th e  Weasel Greek area  subsided w ith  

th e  p ro to type  o f th e  F e m ie  B asin to  th e  n o rth  (North and Henderson,

1954)* A g re a t th ic k n e ss  o f marine sedim ents was deposited  in  th is  basin  

during th e  Upper Devonian to  J u ra s s ic  in te rv a l  w ith  over 7,000 fe e t  of 

sedim ents f o r  t h i s  in te r v a l  in  th e  F la th ead  m ap-area, A s im ila r , but th in n e r , 

sequence was probably  d ep o sited  in  th e  n o rth e rn  W hitefish  Range reg ion .

Record o f  t h i s  d e p o s itio n  i s  sp a rse  because o f  f a u l t in g ,  bu t outcrops of 

th e  F a irho lm e(?), Rundle, and Rocky Mountain form ations a re  p resen t 

proving d e p o s itio n  during Upper Devonian, M iss iss ip p ian , and Pennsylvanian 

tim e .
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The t r a n s i t io n  o f sed im enta tion  in  th e  F em ie  B asin from th e  shallow  

m arine J u ra s s ic  F e m ie  sh a le s  to  th e  Upper J u ra s s ic  and Lower Cretaceous 

c o n tin e n ta l  beds o f  th e  Kootenay and B lairm ore form ations i s  an in d ic a tio n  

o f th e  d e s tru c tio n  o f  th e  geosyncline  to  th e  west forming th e  C o rd ille ran  

g e a n tic l in e  o f E ard ley  (1951). Thus th e  source a rea  was now nearby and to  

th e  w est in s te a d  o f th e  d is ta n t  Canadian sh ie ld  to  th e  e a s t .  Throughout 

th e  C retaceous period  th e  a l te r n a t in g  marine and c o n tin e n ta l sediments to  

th e  n o rth  in  th e  F e rn ie  Basin, and A lberta  f o o th i l l s  in d ic a te  considerab le  

i n s t a b i l i t y  of th a t  reg ion  and th e  ad jacen t C o rd ille ran  g e a n tic l in e . I t  

i s  probable th a t  th e  Weasel Creek a re a  became a p o s it iv e  fe a tu re  during 

t h i s  tim e allow ing e ro s io n  to  th e  M iss iss ip p ian  and Pennsylvanian age 

beds b e fo re  th e  f i r s t  pe riod  o f th ru s t in g  in  Eocene tim e . The a rea  in  

th e  v ic in i ty  o f th e  P a c if ic -A tla n t ic  F la thead  #1, a dry w ell 14 m iles to  

th e  n o r th e a s t and c lo s e r  to  th e  A lberta  trough , was no t as h igh , however, 

as in d ic a te d  by th e  presence o f T ria s  s ic  Spray R iver from ation beds 

im m ediately below th e  Lewis th r u s t  p lane in  th a t  w e ll .

There i s  no way o f determ ining  when, in  the  Laramide Orogeny, th e  

m ajor movements occurred  in  th e  Weasel Creek a re a . The Wigwam f a u l t ,  a 

com pressional f e a tu r e ,  i s  th e  f i r s t  m ajor s tru c tu re  to  occur in  th e  a rea  

and i s  thought to  have been contemporaneous w ith  th e  o th e r northw est 

tren d in g  com pressional f e a tu r e s .  Since th e  Lewis th ru s t  to  th e  n o rth ­

e a s t  i s  th e  most prominent fe a tu re  o f th is  type  and th e  most e a s i ly  d a ted , 

i t  w i l l  be b r i e f ly  considered  fo r  t h i s  reaso n ,

Paleocene beds e a s t o f  th e  Lewis th r u s t  were deformed by i t s  n o r th ­

eastw ard  movement ; th u s  th e  th r u s t  i s  younger than  those beds. The 

F la th ead  f a u l t  cu ts  th e  w est s id e  o f th e  Lewis th ru s t  s a l ie n t  and Eocene (?)
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beds o f th e  Kishenehn form ation  l i e  unfolded  in  th e  v a lle y  c rea ted  by 

th a t  f a u l t .  With th e  age o f th e  Lewis th r u s t  and re la te d  northw est 

tre n d in g  com pressional fe a tu re s  e s ta b lis h e d  as E ocene(?), i t  can be 

no ted  th a t  th e  F la thead  f a u l t ,  a northw est tren d in g  te n s io n a l f e a tu re ,  

a lso  occurred  during  th e  Eocene(?) bu t l a t e r  than  th e  Lewis t h r u s t ,

A s im ila r  sequence i s  in d ic a te d  fo r  the  W hitefish  Range. The 

Wigwam f a u l t  occurred  f i r s t  accompanied by two minor normal f a u l t s  and 

was follow ed by th e  Tuchuck f a u l t ,  a n o rthw est-trend ing  te n s io n a l fe a ­

tu r e ,  which may te rm in a te  th e  t r a c e  o f the  Wigwam f a u l t  where i t  

c ro sse s  Yakinikak Creek. The W hite fish  f a u l t ,  ano ther northw est- 

tre n d in g  te n s io n a l  fe a tu re  probably occurred a t t h i s  same time but was 

a f fe c te d  by eastw ard compression in  th e  w estern  p a rt o f th e  Weasel 

Creek a rea  as in d ic a te d  by th e  northward s h i f t  in  s t r ik e  o f th e  f a u l t  

and neighboring  beds; th e  northward te rm in a tio n  o f the  f a u l t ;  and 

th e  nearby n o rth - tre n d in g  Rich Creek f a u l t ,  which i s  a com pressional 

f e a tu r e .

In  summary, a study  o f th e  Weasel Creek area  suggests th e  follow ­

ing sequence o f Laramide te c to n ic  events in  th e  reg io n , ( l )  Northwest- 

tren d in g  com pressional fe a tu re s  formed f i r s t  in  response to  fo rces 

from th e  sou thw est, (2) N orthw est-trend ing  te n s io n a l fe a tu re s  followed 

th e  com pressional fe a tu re s  and were a f fe c te d  by eastw ard compression 

in  th e  w estern  p a r t  o f  th e  a re a .
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APPENDIX

MEASUEED SECTIONS

W easel Lake S ec tion

L ocation: Sec, 28, T , 37 N ,, R, 24 W,, L incoln County, Montana
S ection  in  R o o sv ille  fo rm ation , M issoula group measured up ridge  
e a s t  o f W easel Lake. Approximately 4,400 f e e t  to  xmconformable 
co n tac t w ith  th e  Middle Cambrian, ( P a r t ic le  s iz e s  correspond 
to  th e  Wentworth c l a s s i f i c a t io n . )

Unit Unit
Number Thickness

( in  Feet)

8 Q u a r tz ite , g ray -g reen , m assive, f in e  g ra ined ; 95,0
w eathers orange; a lso  con ta in s some in terbedded 
a r g i l l i t e s  w ith  a few w e ll p reserved  mud cracks 
and r ip p le  m arks, mica on bedding p lan e s ,

7 A r g i l l i t e ,  lam inated  l ig h t  gray  and g reen , m assive; 121,0
w eathers g ray  and orange; sp arse  mud cracks and 
r ip p le  m arks, mica on bedding p lan e s ,

6 S tro m a to lite  zone, w eathers brow nish-gray; ir re g u -  0 .5
l a r l y  e n c ru s tin g  type w ith  concave downward lam inae,
C o llen ia  undosa . W alcott

5 A r g i l l i t e ,  lam inated  l ig h t  gray  and green w ith  gray 499.0
more prominent tow ard to p ; w eathers gray w ith some 
b u ff  to  orange zones; mud cracks and r ip p le  marks 
p re s e n t. I n te r v a l  p a r t ly  covered ,

4 Covered in te r v a l ,  120,0

3 A r g i l l i t e ,  in te rbedded  gray and g ray ish -re d ; mud 39.0
cracks and r ip p le  marks abundant,

2 A r g i l l i t e ,  in te rbedded  red  and g ray ish -g re en , 5.5

1 Q u a r tz ite , lam inated  g ray  and green; w eathers b u ff  55.0
to  reddish-brow n; mud cracks sp a rse . S p l i t s  in to  
p la te s  along c lay  lam inae.

Base covered Cumulative th ick n ess  935.0
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r e v ie w  m o u n t a in  s e c t i o n

L ocation; Sec. 2 , T , 37 N ., R. 24 W,, F la thead  County, Montana 
S ec tio n  in  Gateway, P h i l l ip s ,  and R oosv ille  fo rm ations, M issoula 
group measured up r id g e  n o rth  o f Yakinikak Creek 1 ,2  m iles sou th­
e a s t  o f Review M ountain. Top o f se c tio n  approxim ately  50 f e e t  
below th e  Weasel Lake S e c tio n ,

Unit Unit
Number Thickness

( in  F eet)

3 A r g i l l i t e ,  con tinuously  lam inated green and l ig h t  246.5
gray ; b u ff  w eath e rin g , A few sm all zones have d is ­
continuous lam inae.

2 Q u a r tz i te , g reen , m assive; very  f in e  g ra in ed . 210,0

1 A r g i l l i t e ,  lam inated  green  and l ig h t  g ray ; a few 170.0
th in  In terbedded  w hite q u a r tz i te  beds.

Lower p o rtio n  o f th e  R oosv ille  form ation  626,0

5 A r g i l l i t e ,  i n t e r b e d c l e d  r e d ,  g ra y ish -re d , and g ray . 125.0

4 Sandstone and a r g i l l i t e ,  re d . One inch w hite 576,0
q u a r tz i te  bands a re  found in  th e  red sandstones, 
commonly c ro ss  bedded w ith  them. Quartz pebb les, 
w h ite , c o a rse , w ell-rounded , f ro s te d  are abundant 
in  th e  red  sandstone .

3 A r g i l l i t e ,  in te rbedded  red and g ray , Q uartz ite  10,0
predominant a t  b a se ,

2 Q u a r tz i te , l ig h t  green and a r g i l l i t e ,  g ree n ish -  30.5
gray  in te rb ed d ed . In d iv id u a l beds vary  from 2-24 
inches th ic k .  Q u a rtz ite  has w ell so r te d , w ell 
rounded, p o ss ib ly  f ro s te d ,  medium s iz e  g ra in s . A 
given q u a r tz i te  bed may have d if f e r e n t  lay e rs  of 
w e ll so r te d  g ra in s , one w ith  f in e  g ra in s  and 
an o th er w ith  medium s iz e  g ra in s . R ipple marks are  
common on th e  q u a r tz i t e .

A r g i l l i t e  i s  g reen ish -g ray  lam inated w ith 
l ig h t  g ra y ish  yellow  on f re s h  su rfa c e . Bedding 
su rfa ce s  a re  wavy and w eather reddish-brow n,

1 Q u a r tz ite , g reen , medium g ra in e d . Thin, d isco n - 28.0
tin u o u s , l ig h t  green a r g i l l i t e  lam inae a re  common.
Some v e r t i c a l  1 inch  th ic k  quartz  ve in s cut th i s  
u n i t .

T o ta l th ic k n e s s , P h i l l ip s  form ation 769.5
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Unit Unit
Nunber Thickness

( in  F e e t)

5 A r g ill i te ,  green, weathers dark green and b u ff , . 24.0
5 S p lits  along bedding planes in to  1 inch th ick  p la te s .

4 S tro m a to lite  zone-concave downward e n c ru s tin g  2 .0
coarse  lam inae w ith  smooth s u r fa c e s . C o llen ia  
sym m etrica. W alco tt.

3 A r g i l l i t e ,  l ig h t  and dark  green in te rb ed d e d . 109.6
S e r ic i te  on f re s h  bedding p lanes bu t w eathered 
su rface  i s  s ta in e d  brown w ith  l ig h t  and dark  green 
bands. A 4 inch green  a r g i l l i t e  bed has abundant 
p y r i te  cubes 65,1 f e e t  from th e  b a se ,

2 A r g i l l i t e ,  g re e n ish -g ra y , do lom itic  w ith  in d is t in c t  4 .0
ta n  to  b u f f  lam inae . W eathers brown to  orange.
Massive appearance,

1 A r g i l l i t e ,  dark  green w ith  l ig h t  g ray  d iscon tinuous 25.4
p a r t in g s .  S l ig h t ly  ca lca reo u s .

Base covered Upper p o rtio n  o f th e  Gateway form ation 165.0
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