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TURNAGAIN AND UPPER KECHIKA RIVERS 
""""""" 

Kechika  and  Turnagain  Rivers  drain  an  extensive  region 

B r i t i s h  Columbia. 
of t he   no r the rn   Cass i a r  and Rocky Mounta,ins i n  northern 

The Rocky  Mountain  Trench* s e p a r a t e s   t h e  Rocky Mountains 

h igh ,   deeply   inc ised  Rocky Mountains of the  south  dwindle 
on t h e   e a s t  from  the  Cassiar  Mountains on the   wes t .  The 

i n   e l e v a t i o n  t o  l o w  wooded r idges  and l o s e   t h e i r   i d e n t i t y  

more i r r e g u l a r  and much higher  than  the  Rockies  and  ex- 
no r th  of  Terminus  Mountain. The Cassiar Mountains  are 

tend north'nrard  beyond t h e  limits of t he   r eg ion .  

The te rmina t ion  of the   nor thern  Rocky Mountains was not  
caused by g r e a t e r   e r o s i o n   i n  t h a t  sec t ion   bu t  by lack  of 
Te r t i a ry   e l eva t ion .  

The h igh   cen t ra l   g ran i te   range  of the  Cassiar  Mountains 
has  been  sculptured by in t ense   a lp ine   g l ac i a t ion ,   whem-  
a s   t h e  Rocky Mountains  have  been  only s l i g h t l y   a f f e c t e , i .  
The Cassiar  Niountains show the   e f fec ts   o f   a lp ine   g lac i i3-  
t i on   w i th   c i rque   bas ins  formed. and some va l leys 'modi f ied .  
However, t h e   d i s t r i b u t i o n  of e r r a t i c s   i n d i c a t e s   a n   e a s t -  
ward movement of   cont inenta l   i ce   f rom  the  Cassiar Moun- 
t a ins   ac ross   t he   T rench  and ove r   t he  Rocky Mountains. 

The dra inage   pa t te rn  in part i s  normal,  and  partly  ex- 
h i b i t s  a t r e l l i s   p a t t e r n   r e f l e c t i n g  bed-rock  structura:!. 
con t ro l .  Over much o f  the  region  the  drainage  system 
has  resulted  from  stream  piracy on a major  scale.  

A high  flanking  rock  bench  on  the  upper  Kechika i s  t h e  
r e s u l t  of p re -g lac i a l  stream re juvenat ion .  

The Rocky Mountains a r e  composed of  long  ranges made U;I 
of a g r e a t   v a r i e t y  of t igh t ly   fo lded   sed imentary   rocks .  

The cen t r a l   co re  of the  Cassiar  Mountains i s  a g r a n i t i c  
b a t h o l i t h  2 0  t o  30 miles  wide and mapped f o r  a length  
of 100 mi les .  The f lanking  mountains   are  composed l a r g e l y  
of sedimentary  rocks  and a minor  amount o f  vo lcanics .   For  

* Rerea f t e r   t he  Trench r e f e r s   t o   t h e  Rocky Mountain  Trench. 
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Upper Cretaceous o r  ear ly   Tert iary  conglomerate ,   nor th  o f  
20 mi les   nor th  of S i f ton   Pass   the   Trench  i s  under la in  by 

which t h e  Trench i s  f l o o r e d   w i t h   g l a c i a l   d r i f t  and a l l u -  
vium. South o f  Dall Lake the   Cass i a r   ba tho l i th  i s  f lanked 

pegmati tes ,   e lsewhere  there  i s  l i t t l e  o r  no contact  meta- 
by s c h i s t s  acd  gneisses formed b . ~  t h e   a c t i o n  of numerous 

morphism. 

9. A l l  t he   so f t   a rg i l l aceous   rocks   a r e   h igh ly   c l eaved ,  and 
contor ted by drag-folding.  

10. The Trench i s  a boundary ac ross  which it has  been  impossible 
t o  make l i t h o l o g i c   c o r r e l a t i o n  between t h e  two d i f f e r e n t  
mountain  systems. The Rocky Mountain s t ructure   comprises  
r egu la r ,   s t eep ly -d ipp ing ,   t i gh t ly  compressed fo lds .   Fold ing  
in   the  Cassiar   Mountains  i s  more i r r e g u l s r ,   t h e   s t r u c t u r a l  
t r e n d  i s  d i f f e r e n t  from t h e  Rocky Mountains,   and  the  folds 
a r e   i n t e r r u p t e d  by cross-warps  and  are  complicated by drag- 
f o l d i n g ,   t h r u s t i n g  and some over turn ing  t o  t h e   e a s t .  The 
core o f  t h e  system is  the   Cass i a r   ba tho l i th ,  some 20 t o  30 
miles wide .  

11. Placer-gold  deposits  have  been worked on "neaton  and 
'Walker Creeks. The country  has  not  been  thoroughly  pros- 

by t h e  knowledge a l ready   ga ined .  
pec ted   bu t   explora t ion  on other  creeks  should be  governed 

1 2 .  h f ew  lode -depos i t s   a r e  known but  none  has  undergone  any 
development. A sec t ion   near   Dal l  Lake r a d i a l   t o  a bulge 
i n   t h e   e a s t e r n   c o n t a c t  of t h e   b a t h o l i t h  i s  cons idered   the  
most  favourable  lode  prospecting  area.  



IMTRODUCTION 

r eg ion   g rea t e r  than  6,000 squa re   mi l e s   i n   ex t en t   i n  nor thern  
The upper Kechika  and Turnagain  Rivers  together draitn a 

B r i t i s h  Columbia (see  key  map). They u n i t e ,   a s   t h e  Kechika, 
t o  form a ma jo r   t r i bu ta ry  of the  Liard  River.   Kechika  River 
heads a t   S i f t o n   P a s s ,   l a t i t u d e  58 degrees   north,  and flows 
north-westward  in   the Rocky Mountain  Trench  along  the  flank 
o f  t h e  northernmost Rocky Mountains.  Turnagain  River  heads 
on the   wes t   f lank  of the  Cassiar  Mountains  and  cuts  across 

Kechika a t  Chee House, a n  abandoned t r ad ing   pos t ,   abou t  70 
them. i n  a g e n e r a l   n o r t h - e a s t e r l y   d i r e c t i o n   t o   j o i n   t h e  

miles  from Liard  Kiver and 60 miles due south of t h e  Yukon 
boundary. 

Department of  Lands was completed  from  Finlay  Forks  to S3.fton 
During  1939 topographic mapping o f  t h e  Trench by t h e  

Pass ,  and i n   a d d i t i o n   t r i a n g u l a t i o n  was al.most  completed  from 

t h e  Yukon boundary. This  work was continued, a t  a reduced 
Sif ton  Pass  t o  Lower Post  on Liard  River ,  a few miles  south,  o f  

r a t e ,   i n  1940; t h e  Trench was mapped a s   f a r   n o r t h - w e s t  a8 
Gataga  and  Terminus  Mountains.  Triangulation was completed t o  
t h e  Yukon boundary  and  extended  up  Turnagain  River t o   w i t h i n  
25 miles  of an   ex i s t ing   ne twork   t o   t he   ea s t  of Dease  Lake. 

The a u t h o r s   t r a v e l l e d  w i t h  t h e  two survey  par t ies   f rom 

which f l y  t r i p s  were made dur ing  t h e  g r e a t e r   p a r t  of t h e  
Prince George, using t h e i r  base camps as  headquarters  from 

season. hi. S. Hedley so t r ave l l ed   w i th   t he   t opograph ic   pa r ty  
unde r   t he   d i r ec t ion  of ?I. C. Stewart ,  as far as t h e  mouth of  
Gataga  River. In September he and h i s  assistant were  tra.ns- 
ported up Frog River by boa t  t o  the f i r s t  main f o r k  and  from 

Dall River t o   t h e  upper Turnagain  River. S. S. Holland 
there  t h e y  proceeded on f o o t  by way o f  Jackstone Creek an.d 

s t a r t e d   w i t h   t h e   t r i a n g u l a t i o n   p a r t y   u n d e r   t h e   d i r e c t i o n  o f  
H. Pa t t i n son ,  comnenced work a t   t h e  mouth of Gataga  River,  and 
progressed down r i v e r   t o  Chee House and then  westward by way 
of  t h e  Mosquito  Creek t r a i l   t o  'Nheaton Creek. The au tho r s   r e -  
t u rned   t o   t he   coas t  by  way of  Dease  Lake  and Telegraph  Creek. 

River ,  was obtained  f rom  ver t ioal   aer ia l   photographs  taken 
during  the  season.  These,   together w i t h  ho r i zon ta l  photo.- 
graphs of  t h e   s t r i p  between Sifton  Pass  and  Gataga  Mountain, 
were  furnished  through  the  courtesy of t h e  Department of 
Lands   and   g rea t ly   f ac i l i t a t ed  work bo th   i n   t he   f i e ld  and i n  
t h e   o f f i c e .  Topography l a t e r a l   t o   t h e  photographed s t r i p  was 
s k e t c h e d   i n   t h e   f i e l d  and con t ro l l ed  by t h e   t r i a n g u l a t i o n  
network. f i l l  topography on Turnagain  River was mapped i n   t h i s  

Topography of a' s t r i p  10 miles   wide,   center ing on Kechika 
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fashion.  Elevations of most  peaks  other  than  those  occupied 
by  triangulation  stations  have  been  calculated by photo- 
topographic  methods. N. C. Stewart was consistently  helpful 

head of the  Turnagain  is  compi1,ed  from: (1) Map 381-A of 
during the course of the  office  work.  The  topography  at  the 

map  published  in 1933 by Mandy*; (3) a map  published in 
the Department  of  Xine's  and  Resources,  Ottawa: (2) a sketch 

Bulletin No. 2, 1940 of the  Department of Mines,  British 
Columbia. 

Stewart and  Pattinson for assistance  in the  field,  especially 
The writers wish to  express  their thanks  to  Messrs. 

the  former, who altered  his  plans  in  the  latter  part  of  the 
season  to  make  the  overland  trip  more  feasible. S. D. Town- 
send  and  R. G. McEachern  gave  admirable  assistance  throughout 
the  season. 

Acoess  and  Means  of  Travel 

The  region  is so large that only  the  established  routes 
into  it  may  be  mentioned,  particularly  as  little or nothing 
is  known of  other  possible  routes.  That  followed on  the 
journey in 1940, is from  Prince George.  Regular  travel is 

George  via  Crooked,  Pack,  Parsnip  and  Finlay  Rivers  to  Ware. 
over  the  waterways  from  Summit  Lake, 32 miles  north of Prince 

River,  is 350 miles  and  the  trip  can  be  made  by  boats carry- 
The  distance  to  Ware,  the  Hudson's  Bay  Company  post on Finlay 

the  Pinlay  is  Geserters  Canyon;  it  cannot  be  navigated in high 
ing a pay  load of 2 1/2 tons.  The only hazardous  seotion on 

water  and  is  half a  mile long. From  Ware a pack-trail  follows 
the  Fox  River 44 miles  northward  to  Sifton  Pass. Fox River  is 
navigable with difficulty; for a distance of 23 miles  in a 
straight  line,  from  above a short  portage  close  to  the  mouth. 

head of navigation on Stikine Rivar  and served  regularly  by 
The,other principal  route is  from Telegraph  Creek,  the 

river-boat  during  the  ope'n  months  from  about  May 15 to  October 
15. A branch'road  leads  from  Telegraph  Creek  to  Dease  Lake, 
a distance of 72,miles. From  there a'pack-trail ar.d winter 
road  extends  eastward  to 'heaton (Boulder)  Creek, a distance 
of 45 miles. 

A fair  pack-horse  trail  extends  throughout  the  region, 
following the  east  side of the  Trench from Ware on Finlay 
River  to  the  river-crossing  at  Chee  House,  thence  to  Lower 
Post o n  Liard  Biver.  Another  trail, in parts not very  well 
located or cut out,  extends  from  the  mouth  of  Turnagain 

* Ann. Rept.,  Min. of Mines,  Brit.  Col., 1933 pt.  A. 
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Key Map of no r the rn   Br i t i sh  Columbia showing region 
out l ined  by  heavy  broken l i nes .  

.. . 

. .  . .  



P l a t e  I 

A. Looking  south  across  the Rocky Mountain  Trench  towards 
t h e  Cassiar Mountains. S i f ton   Pass  is i n  the  middle  

d i s t ance  and Fox Lake l i e s   t o   t h e  lef t .  Note 
the  bench  f lanking  the  heads o f  Kechika 

and Fox Rivers .  A f a u l t   s c a r p  l ies  
along the base o f  t h e  mountains 

i n   t h e   l e f t   d i s t a n c e .  

B. Looking  north-west  from  near  Driftpile  Creek.  Note  the 
a r e a  o f  bench  land  between t h e  Trench  and  the  through- 

w l l e y   t h a t   c o n t i n u e s   i n   m i d - d i s t a n c e .  Valemont 
Mountain is  near t h e  right margin. 



River  up  Sand  and  Mosquito  Creeks t o  the  upper  Turnagain  and 
c o n n e c t s   w i t h   t h e   t r a i l   t o  Dease  Lake. A branch of t h i s  t r a i l  
leads  from Deadwood Lake t o  L4cDame on t h e  Dease River .  fin- 
other  pack-horse t r a i l  l e a d s   e a s t  from t h e  Kechika v a l l e y   a t  
t h e  mouth of the  Turnagain  towards  Fort  Nelson.  There  are no 
o ther   recognized   pack-horse   t ra i l s   and   few  foot - t ra i l s   o ther  
than  those  used by Indians  and by t r appe r s   du r ing   t he   w in te r  
months .. 

There   a r e   f r agmen ta ry   t r a i l s  on the  Turnagain  River,  

a r e p o r t e d   t r a i l  from Dall Lake t o  Jackstone  Creek.  Horses 
I n d i a r .   t r a i l s   t h a t   l e a d  from Deadwood Lake t o  Dall Lake,  and 

l i gh t ly   l oaded  with narrow  packs  could be taken  over  most o f  
t h e s e   t r a i l s ,   b u t   o n l y   a f t e r  some c l ea r ing .  The major  valley- 

good going and su f f i c i en t   f eed ,   bu t  oanyon sec t ions  shou1.d be 
bottoms  and the  bottoms of through-valleys  afford  reasona.bly 

avoided .   Trave l   in   the  Rocky Mountains  south of Terminus: 
Mountain i s  d i f f i c u l t  owing t o  t h e   f a c t  that t h e   t r i b u t a r y  
v a l l e y s   f l o w   i n  canyons  adjacent t o  the  Trench. 

I n  1934, E. C .  N. Lamarque, who was scout ing a route  
f o r  t he  Bedaux exped i t ion ,   t r ave l l ed   w i th   an   Ind ian  and  t.hree 
horses  from  Sifton  Pass t o  Dease  Lake. His route  extended  up 
Ludwig Creek t o  a through-va l ley   abreas t  of t h e   t h i r d   l a k e  on 
that   s t ream,  thence  across   upper  Rainbow River   to   Frog  River ,  
up  Jaokstone  Creak t o   t h e  edge  of the   g ran i te   and   thence  
w e s t e r l y   t o   t h e  head of F l a t  Creek on the  upper  Turnagain. 
Horses  were  also  taken by Lamarque south-eastward  from Ludnrig 
Creek t o  Fox Pass by fo l lowing   va l l eys   rough ly   pa ra l l e l   t o  
Fox River .   In  1939 he   a l so   b lazed  a t r a i l  from Chee House 
southward on t he   wes t   s ide  of  t h e  Kechika v a l l e y .  

Horses  cannot be o b t a i n e d   i n   t h e   d i s t r i c t .  Those  used 
by t h e  survey pa r t i e s  dur ing  1939 and 1940 were dr iven   over -  
land f rom F o r t   S t .  James. Horses may be obta ined   a t   Te le-  
graph  Creek and dr iven   to   the   upper   Turnagain ,  a d i s t ance  of 
about 120 mi les .  

a t  Summit Lake and i n   u s e  on  the  Parsnip and Fin lay   Rivers .  
The Kechika  River i s  navigable by boats  o f  t h e   t y p e   b u i l t  

mouth of  D r i f t p i l e   C r e e k - i n  1940,  and  equipped w i t h  16-horse- 
Two such  boats 36 f ee t   l ong ,   bu i l t   f rom whipsawn  lumber at  t h e  

power motors,   were  in use dur ing   the  1940 season.  Navigation 
i s  d i f f i c u l t  even a t  high  water  above  Big  Creek,  and i s  impos- 

ous d r i f t - p i l e s  on the  Kechika make b o a t i n g   d i f f i c u l t ,  but not  
s i b l e  above Drif tpi le   Creek.  The crooked  channels  and numer- 

too  hazardous for s k i l l e d  men.  The lower   r i ve r ,   i n   t he   gene ra l  
neighbourhood of  Scoop  Lake, i s  eas i ly   navigable .  

Gataga  River was ascended 15 mi l e s   w i thou t   d i f f iou l t i y   i n  



1940. I t  i s  r e l i a b l y   r e p o r t e d   t h a t   t h e  canyon 8 mi l e s   f a r the r  
u p s t r e a m  i s  passable   and  that  a boat   can be taken  through it 
and a number of miles  beyond.  Frog  River was ascended  easi ly  
on September 1s t  as far a s   t h e  main   fork   and   wi th   d i f f icu l ty  

main stream. No boat was taken  up the  Turnagain  and t h e  
3 m i l e s   f a r t h e r  up Jackstone  Creek, which i s  smaller  than. t h e  

r i v e r  was not   fol lowed  throughout  on f o o t  s o  the   ques t ion  of 
i t s  n a v i g a b i l i t y  i s  not  known. Judging  from  the amount of 
water ,   the   observed   sec t ions  of t h e   r i v e r  and the  grade,  it 
seems poss ib l e   t ha t   boa t s   cou ld  be t aken  as f a r   u p   a s   t h e  
mouth of Cassiar River a t   f a v o u r a b l e   s t a g e s  of  wa te r .  

The l a r g e r   l a k e s  make good landing for a i rp l anes ,   no tab ly  
Deadwood, Dall ,  Scoop,  and Denetiah  Lakes. An a i rp l ane   has  
landed on t h e   l a k e   e a s t  of the  upper  Frog  River,  and  landings 
could  be made on Spine l  Lake, t h e   l a k e   n o r t h  of Davie  Creek, 
t h e   l a k e s  on Ludwig Creek, a n d   t h o s e   a t   t h e  head of Moodie 
Creek. Deadwood, Dal l   and Scoop  Lakes a re ,   hvvever ,   the   on ly  
ones  where low clouds would not  make flying  dangerous:  and 
the  other   mountain  lakes   should be approached  only when v i s -  
i b i l i t y  i s  good. 

S t r e t ches  of the  lower  Kechika  River  might  serve  as 
landings ,  and t h e r e  i s  one  wide, s t r a i g h t   s t r e t c h  a mi le  o r  
two  below  Gataga fork ,   bu t   d r i f twood makes landing  hazardous 
whenever t h e   r i v e r  i s  high.  

8150 a t o n .  From Wrangel l ,   Alaska,   f re ight   can  be  landed a t  
F re igh t  can be shipped  from Summit Lake t o  Ware f o r  

Dease  Lake for $120 a t o n  and  from  Dease  Lake t o  Wheaton  Creek 

be   ob ta ined   a t   P r ince  George,  Tare,  Telegraph  Creek,  Dease 
can be f l o w n   i n   f o r  $100 a t o n .  Food and gene ra l   supp l i e s  may 

Lake  and Lower Pos t .  

His tor ica l   Notes  

I n  1834 J. McLeod of t h e  Hudson's Bay  Company ascended  the 
L i a r d  f rom  o ld   Fo r t   Ha lke t t ,   t r ave l l ed  u p  t h e  Dease  River t o  
Dease  Lake  and crossed  over  t o  t h e  head of t h e   S t i k i n e .  

Fur t r a d e r s   w e r e   t h e   e a r l i e s t   e x p l o r e r s  of t he   r eg ion .  

the  headwaters  of t h e   F i n l a y .  He r e c o r d s   i n   h i s   d i a r y  when he 
I n  1824  Samuel  Black of t h e  Hudson's Bay  Company explored 

heads a t  a pass  two days   t rave l   nor thward ,  whence a r iver   f lows  
passed   the  mouth of what i s  now known a s  Fox R i v e r   t h a t  it 

nor thward   in to   the  Liard .  This   pass  was subsequently named 
Si f ton   Pass   by   Inspec tor  Moodie of t h e  Royal  North-west Mounted 
Police.  Nothing however  was known of  the  Kechika  and  Turnagain 
R i v e r s   u n t i l  many y e a r s   l a t e r .  
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the   ensuing  few y e a r s   t h e  many miners and p rospec to r s   i n   t he  
Placer-gold was discovered on  Dease  Lake i n  1873  and i n  

c o u n t r y   s p r e a d   f a r   a f i e l d .   P l a c e r  was found  on  Walker  Creek 
i n  1,877 and by 1886 s e v e r a l   p a r t i e s  of prospectors  had  gone 
in to   bo th   the   Turnagain  and  Kechika  basins. 

A t r ad ing   pos t  was operated by Sylves te r  a t  Chee House 

not  known  when t h e s e  were  established:  Supplies f o r  Chee 
i n  1887, as we l l   a s  a "Lower Post"  on  the  Liard,   but .it i.s 

House were  packed in   w i th   ho r ses  from  McDqe, then   know  as  
S y l v e s t e r ' s  Upper Post .  

t r a p p e r s  and p r o s p e c t o r s   h a v i n g   v i s i t e d   t h e   r e g i o n .   I n  1.924 
For many y e a r s   t h e r e  i s  no record o f  any  but random 

a f t e r  a discovery o f  gold on Goldpan  Creek,  prospecting e.gain 

were  staked on %heaton  (Boulder)  and the   nea rby  Bullion, Hall 
reached  the  headwaters  of the  Turnagain  and  in  1932 claims 

and  Faulkner  (Palmer)  Creeks.  Since  then  there  has  been some 

'Wheaton Creek s t a r t e d   i n  1938. 
placer -mining   ac t iv i ty ,   inc luding  a drag-l . ine  operation  on 

Mounted Pol ice   passed  through the Kechika v a l l e y  on a t r i p  from 
I n  1898 Inspec tor  J. D. Moodie of t h e  Royal  North-west 

Edmonton t o   t h e  Yukon: His r o u t e  was by way of Fox River  and 
Si f ton   Pass ,   thence  down the  Kechika. He crossed   the  Turn- 
aga in   near   the  mouth of Sand Greek ,   t r ave l l ed   a long   t he   ex i s t ing  

t h e  f i r s t  a u t h o r i t a t i v e  d e s c r i p t i o n  of  t he   r eg ion .  
t ra i l  t o  Deadwood Lake and from  there  t o  McDame. His r epor t  i s  

No geologica l  work was done i n   t h e   r e g i o n   p r i o r   t o  1940, 
wi th   the   except ion  .>f the  Turnagain  River  headwaters.  . In  1887 

Frances   Rivers   en   rou te   to   the  Yukon, and i n   t h e  same year  
G. M. Dawson went down Dease River  and  ascended  the  Liard  and 

R.  G .  McConnell descended the L i a r d   t o  t h e  Mackenzie. Geology 
of Dease  Lake  was s t u d i e d   i n  1925 by Kerr and Johnston and from 
t h e  head of the  Turnagain t o  McDame i n  1935  by Hanson and 
McNaughton. Mandy repor ted  on t h e   p l a c e r   c r e e k s   a t   t h e  hoad 
of the  Turnagain  in.1933.  Holland  studied  the  placer-deposits 
and  bed-rock  geology a t  and  near Wheaton Creek i n  1939. 

- 7 -  



Bibliographx 

G. M. Dawson: Geo l .  Surv. ,  Canada, Ann. Rept . ,   vol .  I11 
p t .  1, 1889. 

R.  G. McConnell:  Geol.  Surv.,  Canada, A n n .  Rept.   vol.  I V ,  1890. 
Geol.  Surv.,  Canada, Ann. Rept. ,  v o l .  VII, 
p t .  C ,  1897. 

W. A. Johnston:  Geol.  Surv.,  Canada, Sum. Rept . ,   1925,   pt .  A 

P .  A. Kerr:  Geol.  Surv.,  Canada, Sum. Rept. ,   1925,  pt .  A 

V .  Dolmage: Geol.  Surv.,  Canada, Sum. Rept . ,  1927, p t .  A 

G .  Hanson  and 

D.  A. McNaughton: Men. 194, Bureau of Economic  Geology,  1936. 

J. T .  Mandy: A n n .  Rept . ,  B .  C. Dept. of Mines, 1933,  pt. A .  

J. D. Mood.ie: Sess iona l  Papers No. 15, vol .  XXXIII, No. 12, 
1899,  Ottawa. 

S. S. Holland: B u l l .  No. 2, B. C. Dept. of Mines,  1940. 

- 8 -  



Plate 11. 

A .  Looking  south-eastward up Keohika  River  from  Valemont 
Monntain. Mount  New  in centre  distance.  Note  the 

bench  developed in the  bottom of the  Trench. 

B. Looking  northward across the  Trench from Valemont  Moun- 
tain.  Note  the  canyon at the mouth of Forsberg Creek. 

Gataga  River  valley  is  seen  beyond  ridge  in 
distance,  Brownie  and  Gataga  Mountains 

in  left  distance. 



P l a t e  111. 

A. Looking  north across the  Trench  towards  Gataga  Mountain 
from a poin t  near t h e  mouth o f  Frog  River.  Nata  the 

bold   f ront  of t h e  Rocky Mountains a t  t h i s   p o i n t .  

B. Looking  north-east across t h e  Trench  from a point  west 
of Terminus  Mountain. The v a l l e y  a t  t h i s   p o i n t  i s  

wider,   the  mountains much lower,   and  the  f ront  
more subdued  than   in   the   above   p ic ture  

taken some 20 m i l e s   t o   t h e   s o u t h .  



PHYSICAL  FEATURES 

58 and 59 degrees   north and longi tudes 126  and 1 2 9  degrees  west.  
The r e g i o n   t a k e s   i n   p a r t  of the   count ry   be tween  la t i tudes  

tends  almost  completely  across  the  Cassiar  Mountains.  Between 
I t  includes some western  ranges o f  t h e  Rocky Mountains  and  ex- 

t h e s e  two mountain  systems i s  t h e  Rocky Mountain  Trench  (see 
P l a t e s  I and 11). From Si f ton   Pass  a t  l a t i t u d e  58 degrees 
north  the  Kechika  River  flows  north-westward  in  the Rocky Moun- 
t a i n  Trench  beyond t h e  mouth of  the  Turnagain  River.  The Fox 
River  flows  south-eastward  in  the  Trench  from  the same Pass 
which i s  one of  t h e  major  d i v i d e s   i n  t h i s  remarkably  long, 

li4ountains and oontinues beyond the   nor thern   ex t remi ty  of  those 
s t r a i g h t  v a l l e y   t h a t   f l a n k s   t h e  wes te rn   f ron t  o f  t h e  Rock,y 

mountains .   In   the  region,   the   Trench i s  a d i v i d i n g   l i n e ,  
physiographical ly  and geologically,   between  the Rocky Mou:n- 
t a i n s  t o  t h e   e a s t  and the  Cassiar   Mountains   to   the  west .  

The reg ion  i s  mountainous  and for  t h e  most par t   deeply  
inc ised .  All major summits are   F,500  feet   or  more i n  e leva-  
t i o n  and a few i n   t h e   g r a n i t e   r a n g e s  i n  the   wes t e rn   pa r t  (exceed 
8,000 f e e t ,  From S i f ton   Pass ,   e l eva t ion  3 , 2 7 3  f e e t ,   t h e  Ke- 
ohika  drops t o  an   e leva t ion  of a b o u t   1 , 9 0 0   f e e t   a t   t h e  month 
of  Turnagain  River, a d i s t ance  o f  100 mi les .  The Fox River 
drops  800 f e e t  i n  44 m i l e s   t o   j o i n   F i n l a y   R i v e r   a t  '#are. 
Turnagain  River, a t   a n   e l e v a t i o n  of 3,450 f e e t   a t   t h e   w e s t e r n  
margin of t he   r eg ion ,   d rops   1 ,550  feet  i n  a d i s t ance  of 105 
m i l e s   t o  i t s  mouth. 

The Rooky Mountains c o n s i s t  o f  p a r a l l e l   s t r u c t u r a l   r j . d g e s  
t h a t  wedge o u t  a t  a n   a c u t e - a n g l e   a g a i n s t  t h e  Trench. The 
genera l  summit l e v e l  i s  in   excess  of  6;OOO f e e t   i n   e l e v a t i o n ,  
and  reaches a maximum in Brownie  Mountain, e levat ion  7 ,595 
f e e t .  The moun ta ins   a r e   deep ly   i no i sed ,   pa r t i cu la r ly   i n   t he  
s e c t i o n   a b r e a s t  of  S i f t o n   P a s s .   D r i f t p i l e  Creek e n t e r s   t h e  
Trench  through  an  impassable  gorge  and  most of t he   sma l l e r  

very  summits. The r a n g e   j u s t   e a s t  of Gataga  River i s  ex- 
s t reams  a re  bounded  by p rec ip i tous  walls t h a t   r i s e   t o   t h e  

tremely  rugged  and 5 miles e a s t  of t h e   r i v e r  rounded  ridges 

range of t h e  Rocky Mountains  ends a t  Terminus  Mountain ( see  
a t t a i n   e l e v a t i o n s  of  about  7,000 f e e t .  This hi.gh western 

P l a t e  111) and the  inner   ranges,   which  for  some miles t o   t h e  
south-east  have become progressively  lower and more subdued 

h i l l s  and  low r idges   separa ted  by wide, swampy va l l eys   ( s ee  
in   ou t l ine ,   dwindle  t o  the  north-west  into  t imber-covered 

P l a t e  I V  A ) .  

of t h e  Rocky Mountains,  beyond  which  the summit leve l   de-  
Terminus  Mountain  marks the  north-westerrmost   extremity 
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c r e a s e s   t o  between 3,500 and 4,000 f e e t   a t  a p o i n t   e a s t  of 
Chee €louse. In t h i s   s e c t i o n   t h e   v a l i e y s   f l a r e   w i d e l y  and 
the i r   t imbered   s lopes   ex tend   to   compara t ive ly  low  summits. 
Except  where  the  major  oreeks  f low  through  canyons  as  they 
enter   the  Trench,   the   val ley  bot toms  are   wide and o f t e n  
swampy. 

The ,Cass ia r   Mounta ins   a re   s t ruc tura l ly   l ess   un i form,   and  

are   th rough-va l leys .  They a re   h ighe r   t han   t he  Rocky Mountains 
are   subdivided by broad-bottomed,  deep  valleys, some of  which 

and l e s s   r e g u l a r ;  a number of peaks i n   t h e   e a s t e r n   r a n g e s  are 
7,000 f e e t   i n .   e l e v a t i o n  o r  more,  and  the  peaks i n  t h e   g r a n i t e .  
ranges  are   about .1 ,OOO.fegt   higher .  The h ighes t  peak i n   t h e  
d i s t r i c t ,   a t   t h e  head of Ludwig Creek, i s  8,900 f e e t  i n  eleva-  
t i o n ,  and Shark  Tooth  Mountain,  south of the   Turnagain i s  8,765 
f e e t .  The unbroken f ron t   a long  Fox River   gives  way a t  S i f t o n  
Pass . t o   an   i r r egu la r   bench- l ike   a r ea   ( s ee   P l a t e  I B)  widening 
t o  5 mi les  a t  lower  Rainbow River,  north-westward  of  which 

4 miles  wide l i es  t o  t h e  e a s t  of Mount Xinston  and  out  of it a 
r i s e s  a prominent  limestone  range.  Another  bench-like  area  about 

aga in   River ,  and presents .  a s t r a i g h t  unbroken f r o n t  on t h e  Ke- 
range r ises  t o  5,600 f e e t ,  extends  north-westward beyond  Turn- 

chika  s ide.  . Beyond  Mount Winston,  however, t h e   e a s t e r n   r a n g e s  
a r e  less rugged  and  their  summits dec rease   t o   abou t  5,000 f e e t  
no r th  of the  Turnagain.  In  t h a t   s e c t i o n   t h e r e   a r e  many long 
r i d g e s   p a r a l l e l   t o   t h e   s t r u c t u r a l   t r e n d  of the   under ly ing  
formations.  

west of which t h e y   a r e   l e s s  rugged  and l e s s   deep ly   i nc i sed .  
The Cassiar  Mountains  culminate i n  the   g ran i t e   r anges , .  

I n   t h e   s e c t i o n  of the   upper   Turnagain  River ,   a l though  the 
gene ra l   l eve l  i s  high  (King  Mountain .7,914 f e e t j   t h e r e   a r e  
large,   poorly  incised  masses  and  long  upland  slopes.  There 
i s  a marked con t r a s t   on ' t he   Turnaga in   be tween   t he   w ide ,   f l a r -  
i n g   v a l l e y   w i t h  i t s  in te r locking   spurs   wes t  of Three  Forks 
Creek ( see   P l a t e  VII) and t h e  deep,  almost  gorge-like  valley 
e a s t  of t he   Cass i a r   R ive r .  

There a r e  many s m a l l   g l a c i e r s   i n   t h e   g r a n i t e   m o u n t a i n s .  

beds,  because  streams  heading i n  t h a t   s e c t i o n  are n e a r l y  a l l  
They appea r   t o .be   s t agnan t  and n o t   a c t i v e l y   e r o d i n g   t h e i r  

c l e a r .  The amount of i ce   d imin i shes   t o   t he   no r th -wes t   and  i s  
very   smal l   near   the   Turnagain   va l ley ;  one small patch of i c e  
on  King  Mountain  and  anather  south of t h e  head of Mosquito 

north-west,  as f a r   a s  Dease River .  
Creek a r e   t h e  o n l y   g l a c i e r s ,  and  none a r e   r e p o r t e d   t o   t h e  

There  are  no g l a c i e r s  i n  t h e  Rocky Mountains  within 
the   r eg ion .  The n e a r e s t  i s  a l a r g e   i c e - f i e l d  on Lloyd 
George  Mountain a t  t h e  head of Gataga  River. 
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P l a t e  IV. 

A .  View looking  north-eastward across the  Continuation of 
the Roc@ Mountains from a point  15 miles  north-west 

of Terminus  Mountain. 

8. Kechika Rivk'r,; looking  south-eastward  towards 
Terminus  Mountain. 



A. Looking  west  towards  the  granite  ranges  at  the head 
of Dall Lake. 

B. Turnagain  River valley, looking north. Dall  River 
enters short of the low hill on the right. 



e f f e c t s   t y p i c a l  of  i c e   e r o s i o n   a r e   s e e n   o v e r  a l a rge r   a r ea   t han  
t h a t   i n  which exis t ing  glaciers   occur .   Cirque  basins ,   ha .nging 
va l l eys ,   t runca ted   spu r s ,   g rave l - f i l l ed   va l l ey - sec t ions   a . l t e r -  
nat ing  with  canyons,   pot-hole   lakes ,  and mora ina l   p i les   a re  

ton  Pass,   through  the  upper  waters of Rainbow and  Frog  Rivers 
seen.from Fox River   and  the  f lanking  range  south-west .of  S i f -  

upper   basin of Mosquito  Creek  (see P l a t e  B ) .  East of  t h i s  
to   the   mounta ins   wes t  of Dal l   River   ( see   P la te  V A) and t h e  

g e n e r a l   l i n e   t h e r e  i s  l i t t l e   e v i d e n c e  of i c e   e r o s i o n  and only 

Mount Winston  and  along  the  east   side of t h e  same range t o   t h e  
a few  smal l   c i rques   a re   seen ,   no tab ly  on t h e   e a s t   s i d e  of 

north-west. This seems t o  mark the  former maximum exten t  of 
i n t e n s e   a l p i n e   g l a c i a t i o n .  In t h e  Rocky Kountains a few small 
c i rques   po in t   t o   fo rmer   a lp ine   g l ac i e r s  on t h e ; e a s t   s i d e  of  
Gataga  Mountain  and other  high  mountains  nearby,  but none of 
the  valleys  appear  to  have  been  modified by g l a c i a l   e r o s i o n .  

Glaciers   have  been.at  one time more widespread,  and  the 

Accumulations of  g l a c i a l   d r i f t   a r e   w i d e s p r e a d   b u t   a r e  
prominent  only in  a few  places ,   notably i n  t h e  Fox River   val-  
l e y  and i n   t h e   a n g l e  between  Kechika  and  Gataga  Rivers. The 

has  been  stream-sorted,  so that hummocky t e r r a i n  and  pot-holes 
lower  Kechika v a l l e y  i s  f i l l e d   w i t h   d r i f t   b u t  most of t h i s  

&re local   only.   Elsewhere  the  mant le  of d r i f t  i s  t h i n  and d i s -  
continuous.  Moraines', i n   t h e  form of i r r egu la r   bo t tom- f i l l i ng ,  
high-level   semi-benches  and  plasters   on  the  hi l ls ides ,  and 
l a t e ra l   r i dges   a long   t he   wa l l s   a r e   s een   l oca l ly   i n   t he   l ower  
va l l eys  of  Frog and  Gataga  Rivers,  as well as   i n   t he   Turnaga in  
River   val ley.   Turnagain  val ley,  above  Kutcho  Creek i s  deeply 
f i l l e d   w i t h   d r i f t   i n  which t h e r e   a r e  many pot -holes .   Glac ia l  
e r r a t i c s   a r e   w idesp read  and g r a n i t i c   b o u l d e r s   a r e   s e e n   n o t  
o n l y   i n   t h e   f r o n t   r a n g e s  o f  t h e  Cassiar Mountains b u t   i n   t h e  
Rocky Mountains a s   w e l l ;  some a r e   a s   f a r   e a s t   a s   R a b b i t   R i v e r .  

The drainage forms a t r e l l i s  work pa t te rn   border ing   the  
Trench.  This i s  most  pronounced i n   t h e  Rocky Mountains  but 

River.  North of Terminus  Mountain i n   t h e  more o r  l e s s   u n i -  
i s  obvious  a lso  in   the  Cassiar   Mountains  as fa r  w e s t   a s  Dall 

form s l a t e   b e l t  it i s  less  obvious,   whereas  west of t h e  
g r a n i t e ,   i n   t h e   s e c t i o n  of the  upper  Turnagain  River,  t he  

Fox i i ivers   fol low  s t ra ight   courses   a long  the  Trench,   but  
drainage  does  not   present  a uniform  pattern.  Kechika  and 

Turnagain  River  valley  cuts  through  the  mountains i n  a number 
o f  prominent  bends. The v a l l e y s  of lower  Frog  and  Gataga 
R ive r s   a s   we l l   a s   t ha t  of Moodie Creek a r e   s t r a i g h t .  

The Rocky Mountain  Trench i s  4 t o  9 miles  wide  along 
Fin lay   River   south-eas t  of the   reg ion .  I t  i s  cons t r i c t ed  

t o  2 1/2 mi l e s  and widens t o   a b o u t  4 miles  a t  Gataga  River. 
a long   t he  Fox and.  upper  Kechika  Rivers t o  a width of 1 l/k 
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North-west of Terminus  Mountain it widens  again,   ra ther   abrupt ly ,  
t o  betiveen 6 and 7 mi l e s .   In   t he   s ec t ion  a t  Chee House t h e  
north-eastern  margin i s  i n d i s t i n c t   a n d   f a r t h e r   t o   t h e   n o r t h -  
west it i s  more s o .  

of t h e   t h r e e   l a r g e   r i v e r s ,   e n t e r  t h e  valley  through  canyons 

upper  Kechika  section,  being  cut  through a general   bench-level,  
( s e e   P l a t e  I1 B ) .  The canyons a r e  most  pronounced i n   t h e  

b u t   i n   t h e   l o w e r   r i v e r   t h e   t r i b u t a r i e s  a l s o  f l o w   i n   c a n y o n s   a t  
the  margins  o f  t h e  Trench. 

All t r i b u t a r i e s  of  t h e  Kechika  River,   with  the  exception 

t o  a depth of about 400 fee t   across   about   one   ha l f  i t s  width.. 
This i n c i s i o n ,   w i t h  i t s  f lanking  rock and gravel  benches,  i s  
one of  t h e  most d i s t i n c t i v e   f e a t u r e s  of t he   r eg ion   ( s ee   P l a t e  
11). The bench-level i s  developed  almost  exclusively on t h e  
e a s t e r n   s i d e  of t h e  Kechika  and is  not   seen  north of  t h e  canyon. 

depos i ted   g rave ls  t h a t  have f i l l e d  a l l  i r r e g u l a r i t i e s  in t h e  
I t  i s  a rock  bench  almost  completely  covered  with  stream- 

former rock   sur face .   Loca l ly  t h e  g rave l s   a r e  semi-cemented so 
that   erosion  produces  bold  cut-banks  and,  8 s  a t  t h e  mouth o f  
D r i f t p i l e  Creek, s t r i k i n g  hoodoos. The bench-level   s lopes 
s l i gh t ly   t owards  t h e  v a l l e y  and  has  the same long i tud ina l  
grade as the   p resent   s t ream.  

Between  Pox  Lake and  Kechika  canyon the  Trench i s  inc i sed  

Frog  River  enters  the  Trench a t  g rade   a s  a meandering 
s t ream  in  a deep, s t ra ight   gorge.   Gataga  River   has  a s h o r t  

through a wide, s t r a igh t   va l l ey .   Turnaga in   R ive r ,  from 
canyon-section 23 miles  from t h e  mouth ,   bu t   en te rs   a t   g rade  

a b r e a s t  of t h e  head of Mosquito  Creek t o  i t s  mouth,  flows 

a gorge. Two canyon-sections on the  Turnagain,   one  just  
i n  a deep,   narrow  val ley  that   in   places   might  be c l a s s e d   a s  

above  the mouth  of  Kutcho  Creek  and  one j u s t  above  the  mouth 
of Cass ia r   River ,   toge ther   lower   the   r iver   about  500 f e e t .  

The s t reams  general ly   throughout   the  Cassiar   Mountains  
a r e   c h a r a c t e r i z e d  by abrupt  changes  in  grade and  by  hanging 
r e l a t i o n s h i p s  of  some members. These e f f e c t s   a r e   n o t  a l l  t h e  
product of g l a c i a t i o n ,   a s  w i l l  be shown i n   t h e   n e x t   c h a p t e r .  

t h e  Rocky Mountains  observed  to  be a t   l e a s t  40 mi les  i n   l e n g t h ,  
There a re   severa l   remarkable  through-val leys .  One i n  

i s  crossed by D r i f t p i l e  and  Big  Creeks  and  contains  streams 
t h a t   f l o w  from  low d i v i d e s   n o r t h e r l y  and s o u t h e r l y   t o   j o i n  
the   l a rge r   c ros scu t t ing   s t r eams  o r  simply to   b reak   t h rough  
the   ranges   to   jo in   Eechika  and  Gataga  Rivers. The most r e -  
markable  through-valley  west of t he   T rench   s t a r t s  as a bench 

B i v e r   t o  Deadwood Lake. This   va l ley  i s  cu t  i n t o  and ac ross  
a t   S i f t o n   P a s s  and. ex tends   pas t   Dal l  Lake, across  Turnagain 



P l a t e  VI .  

A. Looking  south-eastward  along the through-valley  towards 
Dall Lake f romapo in t   nea r   t he   d iv ide  betweer t he   sou th  

fork of Mosquito  Creek andthe  Turnagain.'  Turnagain 
River  flows Prom r i g h t t o   l e f t  and comes through 

the   mounta in   f ront   in   the   middle   d i s tance .  

B. Looking  south-east across the   va l ley  of Mosquito  Creek 
a t  the   d iv ide   nea r  its head. The high mountain on t h e  

l e f t   i s  7,600 f e e t   e l e v a t i o n .  Note the   c i rques  on 
t h e   e a s t e r n   s i d e o f t h e  peaks, The rook in  t h e  

middle  ground i s  grani te .  



P l a t e  VI1 

A. Looking south-westward  up  the  valley of the  upper  Turn- 
aga in  River from  the  head of Mosquito  Creek.  Note 

.. t he ' i n t e r lock ing   spu r s   i n   t he   w ide ly - f l a r ing  
va l l ey .  King Mountain i s  on t h e  sky- 

l i n e   t o   t h e  l e f t  of cen t r e .  

B. . Lqoking  north-eastward  down-the  valley of the  upper 
, Turnagain  from Wheaton Crgek. Kutoho Creek comes 

in   f rom  the . r igh t   i n   t he   midd le   d i s t ance  and 
t6e- Turnagain swings s h a r p l y   t o   t h e   l e f t  

behind  the:high  mountain on t h e  sky- 
l i n e .  The mountains  on t h e  sky- 

l i n e   t o   t h e   r i g h t  are g ran i t e .  



by the   p resent   d ra inage ,   bu t  t h e  former,   broadly-f lar ing  out-  
l i n e  i s  s t i l l  t o  be  seen,   incised  to   depths   ranging  f rom 100 
f e e t  by minor  streams t o  1,000 f e e t  o r  more by major  streams 
( s e e   P l a t e  V I  A). Other,   less  continuous  through-valleys 
fa r ther   to   the   wes t   ex tend   f rom  F in lay   River   headwaters   in to  
the   g ran i t e   r anges .  

and dens i ty  of g rowth   vary ing   wi th   so i l  and amount of p rec ip i -  
The country i s  f o r  t h e  most p a r t   h e a v I . 1 ~  wooded, the   k ind  

t a t ion .   Sp ruce  grows  everywhere  except on t he   l a rge r   g rave l  
f l a t s ;   p i n e  i s  abundmt on grave l  f l a t s  of  the  lower  Kechika 
and  poplar i s  found  everywhere a t   e l e v a t i o n s  below  4,000  feet .  
Birch grows spa r se ly   i n   t he   l ower  Kechika  and  Turnagain  val- 
l eys  and i n   t h e   v a l l e y  of Mosquito  Creek. ' A few  tamarack  trees 
were  seen a t  Scoop  Lake.  Willow  and a l d e r  grow on the  sl.opes 
t o   t i m b e r l i n e   a n d   s c r u b . b i r c h  i s  found a t  and near   t imber l ine  
throughout   the  region.   Timberl ine i s  between 5,000 and 5,200 
f e e t ,  and i s  somewhat lower in  the  north-westernmost  part;  of 
the   reg ion .  

Year ly   p rec ip i ta t ion   var ies  w i t h  t h e   l o c a l i t y ,   b u t   w i t h  
the  except ion  perhaps of the   g ran i te   ranges ,  i s  nowhere par- 
t i c u l a r l y  heavy.  There i s  a marked d e c r e a s e   i n   p r e c i p i t a t i o n  
nor th  of S i f ton   Pass ,   bo th   i n   r a in  and snowfal l .  The snowfall  
a t   S i f t o n   P a s s  is .  said  to  average  between 3 and 5 f e e t  on t h e  
ground and t o  l e s sen  towards Gataga fo rk ,   no r th  of  which t h e  
a v e r a g e   f a l l  i s  l e s s   t h a n  1 f o o t ,  and t h e  ground i s  a p t   t o  be 
bare  o f  snow during  most o f  t he   w in te r  months. By mid-July 
t h e r e  i s  s t i l l  s u f f i o i e n t  snow t o  hamper f i e l d  work a t   h i g h e r  
e l eva t ions   abou t   S i f ton   Pass ,   bu t   f a r the r   no r th   t he re  i s  snow 
only on t he   h ighes t  summits  by t h a t   d a t e .  

Kechika canyon and on some f la t s  north of Terminus Mountain 
On the   lowest   s lopes of t h e  Rocky Mountains  north of 

t h e r e  i s  semi-dry  bel t   vegetat ion  such  as  open patches o f  

thyme  and jun ipe r .  In  t h i s   l a t t e r   s e o t i o n  30 head of horses  
grassland,  groves of  aspen, and a cons iderable   mount  of 

were  wintered  in  1939-40  without  hay.  Similar  conditions 
e x i s t  i n  lower  Dall  and  lower  Turnagain  River  valleys. 

;T in te rs   a re   repor ted   to   be   co ld ,   bu t   the   sumers  are 
-warm. In 1940, a t  low to  moderate   e levat ions,   there   were 

was s a i d  t o  be completely  bare   in   Apri l .  The summers, how- 
no f r o s t s   i n   J u l y  and  August and t h e  lower  Kechika v a l l e y  

eve r ,   a r e   no t   a l t oge the r   p l easan t ,  and i n   J u l y ,  1940,  there 
were  only 4 warm, sunny  days.  Local  showers f a l l   a l m o s t  
d a i l y  and an  observer on a high summit sees   cons tan t ly  moving 
clouds and  numerous r a ins to rms   i n   eve ry   d i r ec t ion .  'Wind blows 
a lmost   inoessant ly   on   the  summits and can be p ie rc ingly   co ld  
even i n  mid-summer. The wind i s  no t   s t eady  and  does  not  always 
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blow i n   t h e  same d i r  
that   these  crosswinds  cause  the  constant ly   changing  c loud 
pa t t e rns  and the   l oca l   r a ins to rms .  

, ec t ion  as i n   t h e   v a l l e y s .  I t  is l i k e l y  

Game is suf f ic ien t ly   abundant   to   supply  the needs of 
a n y   t r a v e l l e r s .  Moose a r e  found i n  a l l  s ec t ions   bu t   a r e   no t  
numerous,  and  appear t o  have  been g r e a t l y   h u n t e d   i n   r e c e n t  
yea r s .   Ca r ibou   a r e   s ca rce   i n   t he  summers but   a re   repor ted  
t o   w i n t e r   i n   l a r g e  numbers  on Rabbit   River and t o   m i g r a t e  
t o  and  from t h e  summer feeding  grounds  on  the  west   f lanks 
of the  Cassiar  Mountains.  Deer a re .occas iona l ly   s een  and 
b e a r   a r e  f a i r l y  numerous. 

Sheep   and   goa t   a re   found  in   the  Rocky Mountains  between 
D r i f t p i l e  Creek  and  Terminus  Mountain. I n   t h e  Cassiar Pdcun- 

wes t   on   the   eas te rn   s ide  of t h e   g r a n i t e .  One band of 70 
t a i n s   t h e y   a r e  found  from  Valernont  Bcuntain  north-west  and 

sheep was seen  near  Gataga  Mountain. 
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PHYSIOGRAPHY 

There  are  many physiographic   features  o f  importance and 
i n t e r e s t ,   t h e   f u l l   e x p l a n a t i o n  of which would  be an  extremely 
v a l u a b l e   a d d i t i o n   t o  the formative  processes  of a l a rge   s ec -  
t i o n  of nor thern  British Columbia.  This  reconnaissance ntakes 
it poss ib le   to   ment ion   on ly   the  more g e n e r a l   f e a t u r e s  and t o  
ou t l ine   2oss ib l e   exp lana t ions .  

Rocky Mountains 

nor thern  Rocky Mountain s t ruc tu re ,   bu t   t he re  i s  no doub t   t ha t  
the   ranges  become lower i n   e l e v a t i o n  and e v e n t u a l l y   l o s e   t h e i r  

no t  examine t h e   c o u n t r y  beyond Chee House, bu t  on days of good 
i d e c t i t y   ( s e e   P l a t e s  I11 and I V  A). The p r e s e n t   w r i t e r s   d i d  

v i s i b i l i t y  it was poss ib l e  t o  see many mi les   nor th  and e a s t .  
From long  range  observation,  from  elevations  determined by t h e  
t r i angu la t ion   su rvey ,  and f rom  the   o ld   r epor t s ,   t he   fo l lowing  
seems t o  sum up e x i s t i n g  knowledge. 

There  remains some doubt as t o   t h e   a o t u a l  limit of t h e  

The e a s t e r n   f r o n t  of  the  Cassiar   Mountains   cont inues  far  
to   the   nor th-wes t ,   a l though  perhaps   wi th  a general   lowering 
i n  e leva t ion .  The f r o n t  i s  continuous  west of  Lo-wer Tost ,  
t h rough   t he  lower g rea t  bend i n   t h e  Dease  River  and i s ,  accord- 

The Rocky Mountains  however, do n o t   p e r s i s t  as the s e r i e s  o f  
i n g   t o  Dawson*, about 25 miles  from  the mouth of  Frances  River.  

bold,  high ran.;es c h a r a c t e r i s t i c  o f  the   count ry   near   the   upper  
Kechika  and  Gataga  Rivers. 

s ively  lower  north of Terminus  Mountain,  and lose  topographic  
The western  ranges of  t h e  Rocky Mountains become progres- 

i d e n t i t y  somewhere south of t h e  L i a r d .  NcConnell noted i.n h i s  

Mountains tha t   r eaches   t he   L ia rd  was a t  Vents  River,  and  that 
reconnaissance of t h e   L i a r d   t h a t  t h e  only  range o f  t h e  Ro'zky 

this   high  l imestone  range  dwindles   rapidly  as  it approachus 
t h e   r i v e r  from the   south-eas t  and  almost  disappears  topo- 
g raph ica l ly  w i t h i w a  few  miles  north-west of  t h e   r i v e r .  !!he 
country  south of  Liard  River  from  the mouth o f  Vents  River  to 
Terminus  Mountain, e a s t  of  t h e   f r o n t  of t he   Cass i a r  Rangea, 
and no r th  of  t he   L ia rd  f o r  some miles i n  t h i s  Same sec t ion ,  i s  

wi th  no prominent o r  dis t inguishable   mountains .  
a reg ion  of rounded t i m b e r e d   h i l l s  and low, undulating  plt i teau 

uous and t h e  same rocks  extend  to   and  past   Liard  River ,   but  
The s t r u c t u r e  of  t h e  Rocky Mountains i s  probably  contin- 

* Geol.  Surv.,  Canada, Ann. Report,  Vol. I11 P t .  1, 1889. 
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through a low, p la teau- l ike   reg ion   averaging  300 t o  500 f e e t  
above t h e   r i v e r .  Some h i l l s  may r i s e   a b o u t  500 f ee t   h ighe r  o r  
t o  maximum e leva t ions  o f  about 3,500 f e e t .  

explored, bu t  two mountain  ranges  are known on t h e  lower 
The country no r th  o f  t h e . L i a r d   i n  t h i s  s e c t i o n  is n o t  

Prances  River ,   the  Simpson Range on t h e  west and the  Tses- i -uh 
Range on the   ea s t ,   wh ich   a r e  on t h e   l i n e  of cont inua t ion  of 
the  western  ranges o f  t h e  Rocky Mountains. The wes tern   f lanks  
and r o o t s  of these  mountains  are  buried  beneath  rocks  which 
were  assigned by Dawson t o   t h e   T e r t i a r y ,   a n d  which  oocupy a 
bas in  of unknown ex ten t .  Dips a r e  as s t e e p  as 20 degrees on 
Frances and Liard  Rivers  and  deformation has apparently  been 
much l e s s   t h a n   i n   t h e   S i f t o n   f o r m a t i o n .  Whether o r  n o t   t h e s e  
rocks   a r e   t he  same a g e   a s   t h e   S i f t o n   f o r m a t i o n  i s  unknown, b u t  
t he re   has   ce r t a in ly   been  far  less   deformation  in   the  north-  
western  basin.  The rocks of t h e  Simpson  and  Tses-i-uh Moun- 
t a i n s   a r e   s c h i s t  and   l imes tone ,   rocks   o r ig ina l ly   no t  dissimi- 
lar t o  t ypes   found   i n   t he  Rocky Mountains,  but a g r e a t   d e a l  
more a l t e r e d .  The n e x t   r a n g e   t o   t h e   e a s t ,   t h e  Logan Range, 
has a core of g r a n i t e  which extends a t  l e a s t  a s  f a r  southward 
as the  upper  canyon on the   Prances   River .  

These  mountains  are  from 60 t o  100 miles north-west of 
t h e  las t ,  high  western  ranges o f  t h e  Rocky Mountains  and  might 
poss ib ly  be cons ide red   t he   con t inua t ion  of them,  beyond a 
major downwarp i n   t h e   s t r u c t u r e ,  were it n o t  f o r  the i r  g r e a t e r  

t a i n s  i s  alone no proof o f  topographic   correlat ion,   because 
deformation. The genera l   nor th-wes ter ly   t rend   of . these  moun- 

a l l  s t r u c t u r e s   i n   t h i s   p a r t  of B r i t i s h  Columbia  and t h e  Yukon 
have  approximately  the same t r end .  

it seems c o n c l u s i v e   t h a t   t h e  Rocky Mountains d i e   o u t  on 
t h e   s o u t h   s i d e  of  t h e   i i a r d ,   w i t h   t h e   e x o e p t i o n  of a range of 

the  las t   h igh  mountain  bordering  the  Trench,  i.s composed of  
l imestone a t   t h e  mouth of Vents  River.  Terminus  Mountain, 

a th ick   l imes tone  member t h a t  i s  t runca ted  by the  Trench.  
Other ,   in termediate   l imestone members c ross   the   L iard   wi thout  
r i s i n g  above t h e  low, p l a t eau - l ike   su r f ace .  

western,  Yukon mountains   are   par t  of an  older  system, and t h a t  
t h e   T e r t i a r y   u p l i f t ,   t o  which  the Rocky Mountain  system owes 

Liard,  which  must  be  an  antecedent  stream,  f lows  locally  in 
i t s  be ing ,   d i e s   ou t  on the   south   s ide  of Liard  River .  The 

canyons a few  hundred f ee t   deep .   Th i s   f i gu re  i s  an   i nd ica t ion  

t h e   u p l i f t  of t h e  Rocky Mountains i n  seneral .   There i s  no 
of t h e  amount of u p l j . f t ,   a n   i n s i g n i f i c a n t  amount  compared t o  

comparison  between t h i s   s m a l l   i n c i s i o n   i n  a p l a t eau - l ike  re- 
g ion  and the  gorge o f  the  antecedent  Peace  River  through  which 
t h e   l a t t e r   s t r e a m   c r o s s e s   t h e  Rocky Mountains. 

The inference,   which seems inescapable ,  i s  t h a t   t h e   n o r t h -  

, 
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Cassiar  Mountains 

The Cassiar Nountains  continue many miles t o   t h e   n o r t h -  
west  and  south-east of t he   r eg ion .  The backbone i s  under la in  
by g ran i t i c   rooks  and is about 1,000 f e e t   h i g h e r   i n   e l e v a t i o n  

Mountains.  North-west of Mount Winston the  easternmost   range 
than  i t s  f lanking  ranges  and  the  western  ranges of t h e  Rocky 

of t h e  Cassiar Mountains i s  somewhat lower  and less   rugged  
than   t hose   e l sewhere   i n   t he   r eg ion .  But t h i s  may be  due t o  
t h e   s o f t e r   c h a r a c t e r  of t he   unde r ly ing   rocks ,   r a the r   t han   t o  
a wastage of t h e   m o u n t a i n s ;   c e r t a i n l y   t h e   r e s i s t a n t   q u a r t z i t e  
of t h e  mount Ninston  range  forms a s e r i e s  of prominent  peaks 
higher   than  a lmost   any  others  i n  the   f ron t   r anges .  Great.er 
i r r e g u l a r i t y   i n   s t r u c t u r e  and g rea t e r   d i f f e rences  i n  rock: 

a r e   no t  made up of r a n g e s   a s   u n i f o r m   o r ' p a r a l l e l   a s   t h o s e   t h a t  
composition  account f o r  t h e   f a c t   t h a t   t h e   C a s s i a r  Mountains 

range  f lanking Fox River i s  composed of h igh ly  metamorphosed 
c h a r a c t e r i z e   t h e  Rocky Mountains. The high,  rugged  front 

rocks,  a f a c t  tha t   expla ins   the   phys ica l   charac te r  o f  t h i s  
r a n g e   a s   w e l l   a s   t h e   f a c t  that it is  s i t u a t e d  on an  important 
d iv ide .  

L i t t l e  i s  known of t h e   a c t u a l  limits of t h i s  mountain 

and t h e  south-western  margin  passes in to   h igh  plateau  country 
system. The no r th -eas t e rn   f l ank  i s  apparent ly  continuous 

above  which r i se   i so la ted   f la t - topped   masses .  To the   south  
the  Cassiar   Mountains  merge i n t o  what a r e  sometimes r e f e r r e d  
t o  as the  St ikine  Mountains ,  of  unce r t a in   ex t en t  and or ie .nta-  
t ion.   Al though  within  the  region  there  i s  a cen t r a l ly   l oca t ed  
b a t h o l i t h   t h a t  forms a backbone,  elsewhere t h e   b a t h o l i t h  is 
n o t   a p p a r e n t l y   c e n t r a l .  

The dra inage   pa t te rn  i s  in   gene ra l   haphaza rd ,   i n  marked 
c o n t r a s t  w i t h  the  drainage o f  t h e  Rocky Mountains. The head- 
waters  of .major r i v e r s   i n t e r l o c k  and the  Turnagain and  Dease 
R ive r s   cu t   comple t e ly   ac ross   t he   h ighes t   r anges .  

Very l i t t l e  i s  a c t u a l l y  known of t h e   h i s t o r y  of t h e  
nor thern  Rocky Mountains or of the  Cassiar Mountains,  but 
it seems c l e a r  f rom  observed   fea tures   tha t   the   h i s tory  of  

was i n i t i a t e d   a t   a n   e a r l i e r   d a t e .  
the latter system i s  more complex  and tha t  mountain  buildi.ng 

Rocky Mountain  Trench 

The Rocky Mountain  Trench i s  a long, St ra igh t   t rough  

ex tend   t he   Fu l l   l eng th  of the   Province  and f o r  some d i s t ance  
( see   P l a t e s  I and 11). I t  has  generally  been  considered t o  

bottomed v a l l e y  w i t h  s t e e p ,   s t r a i g h t   s i d e s ,  and i s  occupied 
i n t o  Montana.  Throughout i t s  known length  it i s  a f l a t -  
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t h a t   t h e  Trench  does  not  persist  a s  a cont inuous   va l ley ,   bu t  
by r i v e r s  of major  importance. Recent work by Lay* shows 

t h a t  i n  t h e   r e g i o n  of t h e  McGregor River and the  headwaters 
of Pa r sn ip   R ive r ,   t he re  i s  no through  trough.  Here  there i s  
a change i n   t r e n d  of t h e  Rocky Mountains,  and  each member of 
the  Trench,  projected,   passes  through  low-ground i n  which no 
major  stream  channel  ever  existed.  If t h e  Trench  be  considered 
as a s t r u c t u r a l   f e a t u r e   q u i t e   a p a r t  f r o m   t h e   f a c t   t h a t  now, 
and f o r  a long  per iod of time, it has  been a locus f o r  major 
d ra inage ,   t hen   t he re  i s  no proof t h a t   t h e   b a s i c   s t r u c t u r e  i s  
not   cont inuous ,   whatever   tha t   bas ic   s t ruc ture  may be. 

Theories as t o   t h e   o r i g i n   o f   t h e  Trench  have  been sum- 
marized by Evans in   t he   Br i sco -Dog too th   a r ea   i n   t he   sou the rn  
Rocky Mountains**. No s ing le   t heo ry  i s  adequate t o   e x p l a i n  
more than  a smal l   sec t ion  and t h e  present  writers have  been 
u n a b l e   t o   f i n d  any con t r ibu t ing   ev idence   i n   t he   no r the rn   s ec -  
t i on ,   bu t  it seems c e r t a i n   t h a t   t h e r e   h a s   b e e n   f a u l t i n g   a l o n g  
t h e   l i n e  of the  Trench,   regardless  of t h e   e f f e c t   o f   t h e  Rocky 
Mountain u p l i f t  o r  t h e   p o s s i b l e   l o c a l i z a t i o n   m a r g i n a l   t o   a n  
old  land  mass;   the   nature  of t h e   f a u l t i n g  i s  unknown. 

Recently  completed  topographic mapping (1939 and 1940) 
shows the  Trench  f rom  Finlay  Forks  to  Chee House, a d i s t ance  
of 260 mi les ,   to   be  as s t r a i g h t   a s   a n y   f e a t u r e  o f  that length  
can  possibly  be.  The s t r a i g h t n e s s  and uni formi ty  .is such   a s  
t o   i n d i c a t e   t h a t   t h e   d r a i n a g e   h a s   b e e n   i n i t i a t e d   a l o n g  a zone 
of s t r u c t u r a l  weakness  accompanied  by f a u l t i n g .  The wa l l s  have 
undoubtedly  been  affected by f a u l t i n g   i n   c o m p a r a t i v e l y   r e c e n t  
(p re -g lac i a l )   t imes   bu t   t he   on ly   pos i t i ve   ev idence  of f a u l t i n g  
known t o   t h e   w r i t e r s  i s  a sca rp  some 100 f e e t   i n   h e i g h t ,  on 
t h e  west s i d e  of upper Fox River (see P l a t e  I A ) ;  t h i s   h a s  
l i t t l e   s i g n i f i c a n c e   o t h e r   t h a n - t o   p r o v e   t h e   f a c t  o f  lateral  
movement supposedly   Ter t ia ry   inage .   Other   ev idence  of move- 
ment i s  in t h e   f a c t   t h a t   t h e   S i f t o n   c o n g l o m e r a t e ,  of Upper 
Cretaceous o r  3ocene  age,   that  was l a i d  down o n l y   i n   t h e  

drag-folded.,  while a t  presumably t h e  same t ime  the   border ing  
Trench,  has at  a l a t e r   d a t e  been much deformed,  folded  and 

older  rocks  have  been  sheared  and  deformed.  There is, moreover, 

glomerate   and  the  older   rocks on the   ea s t e rn   marg in .  
s l i gh t   l oca l   ev idence  of a f au l t ed   r e l a t ionsh ip   be tween   t he   con-  

The Trench  has commonly been  considered as a marginal 

w i t h   t h e i r   f o r m a t i o n .   C e r t a i n l y   t h e  Rocky Mountains a r e  con- 
f e a t u r e  of t h e  Roc& Mountains,   i .e. ,  as connec ted   gene t ica l ly  

* Bull. No. 11, B .  C. Dept.  of  Mines,  1941. 

** Geol.  Surv.,  Canada, S u m .  Rept. 1932,  p t . .  AI1 
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t inuous,   whi le   other   mountain  s t ructures   such as t h e   S e l k i r k  
and  Columbia  Mountains a r e   t r u n c a t e d   a t  an acute   angle  by 
the  Trenoh. The Rocky Mountains form, i n  many s e c t i o n s  and 

uniform  wall  of t h e '  Trench. 
p a r t i c u l a r l y  i n   t h e  no r the rn   s ec t ion ,   t he  smoother and more 

Mountains  then it should  die  ou t  and disappear ,  if not  a t  
If t h e  Trench i s  c l o s e l y  bound i n   o r i g i n   w i t h  the  Rocky 

the   exac t   t e rmina t ion  of those  mountains   then  within a short  
d i s tance   to   the   nor th-wes t .  It is  not  known t h a t  it does 
terminate  and  the  matter  should  be  left   in  doubt,   beoause 
t h e r e  i s  some indica t ion   tha t   the   Trench   cont inues .   In   the  

wa l l  of the  Trench  cannot be loca ted  w i t h  c e r t a i n t y   a g a i n s t  
sec t ion   a tand   immedia te ly  nor th  of Chee House, t h e   e a s t e r n  

t h e  l o w  h i l l s   r ep resen t ing   t he   a lmos t   comple t e ly   was t ed .Rocky  
Mountains. S t i l l  f a r t h e r   n o r t h ,   t h e r e  i s  no recorded  evidence 
of a depress ion ,   bu t   in   the  low land  bordering  the  Liard  River  
t h e r e  is n o t   s u f f i c i e n t   r e l i e f   t o   p r o d u c e   o n e ,  and t h e r e  i s  no 
evidence  that   the  Kechika o r  any  other  large  stream  flowed 
a l o n g   t h i s   s e c t i o n .  The unde r ly ing   s t ruc tu re ,  however, c w l d  
cont inue   wi thout   be ing   de tec ted .except  by considerable   de-  
t a i l e d   s t u d y .  The eastern  front  of  the  Cassiar  Mountains i s  
continuous  and  passes  west of  t h e  uppermost  Liard  River, a 

Rocky Mountains,  and t h e   s t r a i g h t n e s s  of the  f ront   sugges- ts  
d i s t ance  of a t   l e a s t  150 miles  north-west of t h e  end o f  t h e  

The f ac t   t ha t   t he   sou theas t e r ly - f lowing   uppe r   L ia rd   pa ra l ' l e l s  
some s t ruc tu ra l ly   oon t ro l l i ng   f ea tu re ,   p robab ly   t he   T rench .  

t he   moun ta in   f ron t ,   s t r eng thens   t h i s  view. 

Drhinage 

Drainage  within  the Rocky Mountains i s  by s t r e a m   d e e p l y  
i n c i s e d   i n  a t r e l l i s  work   pa t te rn   such   as  would be produced 
by long continued erosion of an elevated mass. The valleys 
show no modif ioat ion by g l a c i a l   e r o s i o n  and the  only  abnor- 
m a l i t y  is t h e   i n c i s i o n  o f  the   s t reams i n  t h e i r  lowermost 5:ec- 
t i o n s   a d j a c e n t   t o   t h e   T r e n c h .  

a b n o r m a l i t i e s   i n  the form of re juvenat ion,   s t ream-piracy and 
in te r rupt ions .   Fur thermore ,  a remnant of a d ra inage   en t i r e ly  

i s ,  without   doubt ,  a long and complicated  s t ream  his tory.  
superseded by the   p re sen t   s t r eam  pa t t e rn  i s  indicated.   There 

I j ra inage  in   the  remainder  o f  t he   r eg ion   con ta ins  many 

A through-valley  extending  from  Sifton  Pass,   across  Dall  

t ioned .  Only fragments o f  t h i s   v a l l e y  remain,  as it has  been 
and  Turnagain  Rivers t o  Deadwood Lake has  already  been men- 

deep ly   cu t   i n to  and ac ross  by ex is t ing   d ra inage ,   bu t  it un- 
doubtedly   represents  a former major stream va l l ey ,   appa ren t ly  
draining  northward  and  several   hundreds of  f e e t  above present  
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c rosscu t t ing   d ra inage .   O the r   t h rough-va l l eys   ex i s t   wh ich  

d i f f e r e n t  from t h a t  of the  present   day.  
suggest ,   but  do not   p rove   the   ex is tence  of an  ancient   drainage 

Stream  piracy, by headward erosion,   has   modif ied  or   re-  
versed   the   f low of a number of  streams. In some c a s e s   t h i s  
can be proved,   but   in   others  it must  be  inferred.  A c l e a r  
example i s  given by t h e  Pox River ,  

t he   r eg ion  of Fox Lake t o   S i f t o n   P a s s ,  a d i s t ance  of 10 m i l e s .  
The e v i d e n c e   f o r   t h i s  i s  tha t   the   benches   f lanking   S i f ton   Pass  
extend  south-eastward  to   abreast  o f  Fox Lake  and t r i b u t a r i e s  
which  swing  corthward  across  the  bench a t  i t s  inner  margin 

in   pre-glacial   t ime  because  the  upper  Pox River   has   not   been 
swing  southward  close  to Fox River .  The capture   took  place 

through  accumulations of d r i f t .  It i s  obvious   tha t  a s tagnant  
i n c i s e d   s i n c e   t h e   r e c e s s i o n  o f  t he   i ce ,   bu t   f l ows   s lugg i sh ly  

denced by the   dep th  and i r r e g u l a r i t y  of  t h e   d r i f t ,   b u t  no 
lobe of  ice   occupied Fox River   va l ley  below  Fox  Lake, a s   e v i -  

g l a c i a l  damming produced e i t h e r  t h e  high  benches  or t h e  one- 
time  northward  flow of t h e   t r i b u t a r i e s .  On t h e   c o n t r a r y ,   t h e  
benches  are  continuous  with  the  Kechika  benches  (see Plate I )  
and the  northward-f lowing  s t ream  sect ions,   a l though  short ,  
a r e   i n c i s e d   i n   r o c k   i n   s u c h  manner  and too   deeply   to   be   the  
r e s u l t  of g l a c i a l  o r  pos t -g lac ia l   e ros ion .  

Fox River  has  captured  the  uppermost  Kechika  River  from 

The through-val ley i s  i n c i s e d  by  many of  t he   s t r eams  

headwards ,   and   the   va l ley   i t se l f  i s  a lmos t   ob l i t e r a t ed  a t  a 
flowing  along i t s  course,  some of which   a re   ac t ive ly   e roding  

number of po in t s  by t ransverse   s t reams.  The most l i k e l y   e x -  
p l ana t ion  of t h e   l a t t e r   f a c t  i s  t h a t   t h e   a n c i e n t   s t r e a m  was 

Rainbow  and  Frog  Rivers  and  Denetiah  Creek. The r e l a t i o n  
sapped by p i r a t e   s t r eams  f rom the  upper  Kechika,   notably 

of  t h e   v a l l e y s  of  Dall and  Turnagain  Rivers is perhaps more 
complex,  but  piracy  even  by  such streams i s  by no means im- 

heads i n  l akes  a t  a level  comparable t o  that of the   th rough-  
poss ib le .  Moodie Creek, a s t r o n g   t r i b u t a r y  of the  Kechika,  

va l l ey ,  and the  stream  flowing  westward  from  this low pass  

Lake ( e l eva t ion  2,925 f e e t j  from eventual ly   being  captured by 
i s  in s ign i f i can t .   Aga in ,   t he re  i s  l i t t l e   t o   p r e v e n t  Deadwood 

t a n t ,  i s  375 f e e t  lower  than  the  lake.  
a t r i b u t a r y  of  t h e  main  Mosquito  Creek  which, 6 m i l e s   d i s -  

P i r acy  on  such a s c a l e  i s  not   f requent ly   encountered 
bu t   t he re  i s  ev idence   in   these   l a t i tudes  o f  o t h e r   p i r a c i e s  
of  equal   s ign i f icance ,  as i n  the   ca se  of Dease  Lake v a l l e y  
which was f o r m e r l y   t r i b u t a r y   t o  the  S t i k i n e  and now d r a i n s  
northward.  Johnston*  even  goes s o  far  a s   t o   s u g g e s t   p i r s c y  

* Geol. Surv. ,  Canada, Summ. Rept.  1925,  pt. A p. 45. 
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by an   ances t r a l  Dease River t h a t  v i r t u a l l y   c u t  i t s  way through 
the  Cassiar  Mountains  by  headward  erosion.  There i s  a l s o  some 
evidence  that   the  Eagle  River  headwaters  f lowed i n t o  t h e   S t i k -  
i ne .  

upper  Turnagain  River was t r i b u t a r y  t o  t h e   S t i k i n e  and heis 
since  been  captured w i t h  a consequent  reversal  of f l o w   t o   t h e  
no r th -eas t .  If such i s  the  case  then  the  Turnagain  River  i s  n o t  
an  antecedent   s t ream  but   the  headwaters   on  the  western  f lank now 
dra in   th rough  the   mounta ins   in  a v a l l e y  produced by a stream 
working  headward  from near   Cassiar   River .  

There i s  some ind ica t ion   bu t  no  proof t h a t   p a r t  of t h e .  

The g r e a t  bends  of  the  middle  and  lower  Turnagain  form an 
abnormal pa t t e rn .  The p a t t e r n  of the   Cass ia r  and Dal l   Rivers ,  
w i t h  t he   connec t ing   s t r e t ch  of  the  Turnagain and the   course  of 
t h e  combined w a t e r   t o  Chee House i s  normal, as judged by t h e  

flows  south-eastward f o r  some miles,   then  drops  about 300 f e e t  
dra inage   pa t te rn  of t he   r eg ion   a s  a whole,  whereas  the  Turnagain 

through a r i g h t   a n g l e .  Another canyon-section  immediately 
through a canyon t o  meet the  Cassiar  River  and  swings  almost 

above  Kutcho  Creek  drops the  Turnagain a t   l e a s t  200 f e e t  f r o m  
a h igher ,   wide ly- f la r ing   va l ley .  

the  Turnagain va l i ey ,  and t h e   h i s t o r y  i s  obviously complex, 
Combine these   abnorma l i t i e s  and suggest ions of pi racy  i n  

but  j . t  must a l s o  be t aken   i n to   accoun t   t ha t   i n   t he   uppe r   va l -  
ley,   t r ibutar ies   such  as   Nheaton Creek a l l   e n t e r   t h e   T u r n a g a i n  
v a l l e y   o v e r   f a l l s  o r  through  canyons and it i s  evident   tht i t  
there   has   been a considerable   mount  of pre-glacial   re juvena-  
t i o n  of the  master  stream. The matter  of r e juvena t ion   o f   t h i s  

t h e   i n d i c a t e d   t o t a l  amount of i n c i s i o n  t o  be about 500 f e e t .  
s ec t ion   has   been   fu l ly   dea l t   w i th  by Holland" , who es t imates  

On Wheaton Creek long cont inued  erosion in t h e   e a r l y   T e r t i a r y  
produced a mature   topography  in   which   the   t r ibu tary   s t reams 
e n t e r e d   t h e   m a s t e r   r i v e r   a t   g r a d e .   I n   t h e   l a t e   T e r t i a r y   t h e  
Turnagain  River was rejuvenated and  began  downcutting. T k . i s  
i n   t u r n   i n i t i a t e d   d o w n c u t t i n g  on iTheaton  Creek, t h r e e   s t a g e s  
of which a re   appa ren t   and   a r e   r ep resen ted  by rock  bench-levels 
a long   the   c reek .  A l l  a r e  below the   h ighes t   rock  bench which  
represents   the   bo t tom of  t h e   T e r t i a r y   v a l l e y   p r i o r   t o   r e j u -  
venat ion.  The r a t e  o f  downcutting on the  Turnagain was 
g r e a t e r  than on Wheaton and t h e  o ther   t r ibu tar ies ,   conse-  
quent ly  the re  i s  a hanging   re la t ionship  between  them  and t h e  
main . r iver ,  shown by t h e   t r i b u t a r y   s t r e a m s   e n t e r i n g   t h e  main 
val ley  through  canyons  and  over   fa l ls  o r  s teep  cascades.  
Subsequent   glaciat ion  has   not   great ly   obscured  this  
s h i p  and t h e   p r e - g l a c i a l   d a t i n g  of the   re juvenat ion  

r e l a t i o n -  
i s  s i g -  

* Bull. Xo. 2, B.  C .  Dept. of Nines,  1940. 
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ni f icant   because  it s u p p o r t s   a n . e x p l a n a t i o n   g r e a t l y   d i f f e r e n t  

t h e  bottom of t h e  main va l l ey .  
f r o m   t h e   a l t e r n a t i v e  of over-deepening by g l a c i a l  gouging i n  

f lanked  by rock and gravel  benches a t  a remarkably  uniform 
The upper  Kechika,  from  Sifton Pass t o   t h e  canyon, i s  

he ight  of almost 400 f e e t  above the   p re sen t   s t r eam  ( see   P l a t e  

deve loped   ch ief ly   on   the   nor th-eas te rn   s ide  and o n l y   l o c a l l y  
11). Although  lower  bench-levels   occur ,   the   upper   level ,  

f e a t u r e .  The bench i s  a lmost   en t i re ly   g rave l -covered   bu t  it 
on the  south-western,  i s  a continuous and very  prominent 

banks  and i n   t r i b u t a r y   c a n y o n s ,   t o   e x t e n d   t o   t h e   t o p  o f  t h e  
i s  under la in  by rock  which i s  s e e n ,   i n  a few f r o n t a l   c u t -  

g r a v e l   a r e  no h igher   than  30 f e e t  above it. In s h o r t ,   t h e  
grave l .  A very  few  rock  “islands”  which  project   above  the 

h ighes t   po in ts  of the  i r regular   (eroded)   rock  bench  a lmost  
exac t ly   co inc ide   w i th   t he   b l anke t ing   g rave l   t e r r ace .   Th i s  
composite  bench,  sloping  gradually upward towards  the’  f lanking 

r i v e r .  I t  i s  h a l f  a mile  o r  more i n   w i d t h  and occupies  about 
one-half of t h e  former bottom o f  t he  Trench. 

, mountains,   has  the same down-stream  grade  as  the  present 

This  bench is l e f t  a s   t h e  result of . a   p re -g l ac i a l  ‘ re ju-  
venat ion o r  over-deepening of the  Kechika  val ley.  The su r face  
of the  rock  bench i s  i r r e g u l a r ,   p o i n t i n g   t o   t h e   f a c t   t h a t  it 
was eroded  pr ior   to   being  covered by grave ls .  

The en t renched   va l ley  was blocked  below  Paddy.Creek, 
p a r t i c u l a r l y  by moraines   t ransverse  to   the  Trench and which 
a r e  as much a s  1 1/2 miles   in   l ength .   Boulder -c lay  i s  seen 
blocking  the  old  channel   a t   the   upper   end of the   p resent   can-  
yon. The damming was approximately a t  t h e  same l e v e l  as t h e  
ancient   val ley-bot tom, and behind  the dam the   en t renched   va l -  
l e y   f i l l e d   r a p i d l y   w i t h   g r a v e l s   b r o u g h t   i n  by t h e   t r i b u t a r y  
streams. The r iver   has   subsequent ly   cut   through  the  moraine 
and  bed-rock i n  a canyon somewhat e a s t  of the  former  channel ,  
and has  scoured  the  upper   val ley o f  g r a v e l s   t o  i t s  present  
ou t l ine .   This   scour ing  of g rave l s  i s  not  complete,  and t h e  
bench f r o n t  shows rock   on ly   l oca l ly .  The t r i b u t a r i e s . i n  
l a rge   pa r t   appea r  a t  t h i s  time t o  have   r e -cu t   t he i r   i nc i sed  
c o u r s e s   i n   t h e  bench, b u t   l o c a l l y   t h e  streams eroding  through 
the   g rave l   veneer   have   cu t  new canyons i n   r o c k  and g rave l s .  

I t  i s  s i g n i f i c a n t   t h a t   t h e   d o w n c u t t i n g  of t h e   t r i b u t a r i e s  
d id   no t   keep   pace   wi th   the   re juvenat ion  of the   t runk   s t ream,  

time,  through  canyons or e v e n   o v e r   f a l l s .  I n  o ther   words ,   the  
b u t   t h e   t r i b u t a r i e s   e n t e r e d  it p r e - g l a c i a l l y ,   a s   a t   t h e   p r e s e n t  

venation  and  not by g l a c i a l   e r o s i o n  of  t he   t runk   va l l ey .  
hang ing   r e l a t ion  of  t h e   t r i b u t a r i e s  was brought  about by r e j u -  
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brought about by a rejuvenat ion  of  t h e   e n t i r e  r i v e r  system, 
The entrenchment o f  t h e  upper r i v e r  must have been. 

and there   should be evidence of  t h e  same o r  a s i m i l a r  bench- 
l eve l .   f l ank ing   t he  lower  .Kechika and in   - t he   va l l eys   o f   F rog  
and  Gataga  Rivers.  There is .  no such  evidence, and it must 

va l l eys .   equa l ly   ac ross  t h e i r   e n t i r e  widths   or  t h a t  such E, 
be  assumed e i t h e r . t h a t  re juvenat ion  deepened t h e s e  three 

bench  has  been  subsequently  destroyed. It i s  b e l i e v e d   t h a t  
g l a c i a l   e r o s i o n   d i d   n o t  remove t h e  bench ( i f  it eve r   ex i s t ed )  
i n  lower  Kechika  or  Gataga  valleys. 

da t e s  back  over a long  per iod  of   t ime.   This   appl ies  also. t o  
the  upper  Turnagain,  but it i s  i m p o s s i b l e   t o   c o r r e l a t e   t h e  
two direct ly .   Al though  the  canyon-sect ions on L i a r d  River '  
prove  entrenchment  of t ha t  r i v e r  and po in t   t o   r e juvena t ion  

may e a s i l y  have  played a p a r t .  
o f   t he   en t i r e   ma jo r   r i ve r  sys tem,   o ther   in f luenc ing   fac tors  

The history  of  upper  Kechika  drainage i s  complex and. 

I t  i s  not   poss ib le   to   expla in   the   causes  of  t h e  many 
obvious  instances  of- pre-glacial   changes i n  l e v e l  'or t h e  

age  system, and p a r t i c u l a r l y ,   t o   d e t e r m i n e   t h e   t i m e  of  the: i r  
changes i n   p o s i t i o n  and d i r e c t i o n  of f low  of   the  major   drain-  

incept ion ,   bu t  a suggest ion o f .  possible   processes  may be of 
v a l u e   t o   f u t u r e  workers; F i r s t   t h e   i n d i c a t e d   a g e  of t h e  
drainage is g r e a t  enough t o  have  been  influenced by changes 
i n   e l e v a t i o n   o f   t h e  Rocky Mounta'ins in Tertiary t ime. ' Dovm- 
c u t t i n g  of t h e  Liar'd  River  across a moderate u p l i f t   h a s  

t h e   e n t i r e  system.  Other f a c t o r s  a r e   p o s s i b l e   f a u l t i n g  . '  
r e s u l t e d   i n  a re juvenat ion  t h a t  i s  bound t o  have a f f e c t e d  

a l o n g   t h e   l i n e  of t h e  Trench and p o s s i b l e   u p l i f t s   i n   t h e  
Cassiar Moun ta ins ,   w i th   o r   w i thou t   t i l t i ng .   P i r acy  o f  
Stikine  River  headwaters  might be r e l a t e d   t o   t h e   g r e a t  
Te r t i a ry   mod i f i ca t ion  of t h a t  drainage whiah  undoubtedly 
r e s u l t e d  from the   outpourlng  of   t remendous  quant i t ies  0.f 
l a v a s   i n   t h e   r e g i o n  of t h e  Grand  Canyon. 

Whatever t he   causes  have  been;the  present  drainage 
system i n   t h e  Cassiar Mounb'ins  has  undergone many changes 
i n  Ter t ia ry   t ime.   Discrepancies   in   e leva t ion   of   about  500 
fee t   be tween  the   mas ter  and t r i b u t a r y   s t r e a m s   i n   t h e   v i c i n i t y  
of Weaton  Creek a l o n e   p o i n t   t o   t h e   n e c e s s i t y   f o r   a t t a c h i n g  
major   s ign i f icance   to   s t ream  h is tory ;   the   so lu t ion  of t h e  

may have   a f fec ted   the   reg ion   as  a whole.   Glacial  and post,-  
problems  involves  not  only  local  causes  but  factors  which 

g l a c i a l   a c t i v i t y   h a v e ,   i n  many ins tances ,  made t h e   s o l u t i o n  
far from  easy. 
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Glac ia t ion  

g l a c i a t i o n  by c i r q u e   g l a c i e r s  and numerous v a l l e y  g l a c i e r s  
Two types of g l a c i a t i o n  must be  recognized: a lp ine  

tha t   ex t end  from t h e  summits f o r  va ry ing   d i s t ances  down t h e  
va l leys   and   cont inenta l  or i c e - c a p   g l a c i a t i o n  by a n   i c e - s h e e t  
t h a t   c o v e r e d   a l l  o r  n e a r l y   a l l   t h e   s u r f a c e  of  t h e   r e g i o n .  

The e r o s i v e   e f f e c t  of the   former  i s  t o   s c u l p t u r e   t h e  
h igher   s lopes  and summits and t o  mod i fy   t he   va l l eys   t o  a 
U-form. The e f f e c t  of t h e   l a t t e r  i s  less  obvious  and con- 
s i s t s  of rounding and smoothingkhemedium  and  higher  slopes 
and a l s o ,   i n  some cases ,   involves   modif icat ion of t h e  form 
of  the   mas ter   va l leys .  Both types   depos i t  d r i f t  and  moraines. 
I t  i s  b e l i e v e d   t h a t   c o n t i n e n t a l   g l a c i a t i o n  may par t ly   obscure  
e v i d e n c e   o f . e a r l i e r   a l p i n e   s c u l p t u r e ,  and t h a t   l a t e r   a l p i n e  
g l a c i a t i o n  w i l l  de s t roy  o r  complicate  the  evidence of  cont in-  
e n t a l   g l a c i a t i o n .  

I n  t h e   r e g i o n   t h e r e  i s  much evidence o f  a l p i n e   g l a c i a t i o n  
i n   s c u l p t u r e  and   depos i t ion ,   ch ie f ly   in   the   Cass ia r   Mounta ins  
( s e e   P l a t e s  V A and V I  B ) .  Depos i t iona l   ev idence   o f ,cont in-  
e n t a l   g l a c i a t i o n   c o n s i s t s .   c h i e f l y   i n   t h e   w i d e   d i s t r i b u t i o n  of 
erratics and in accumulations of d r i f t  i n   t h e  lower  Kechika 
and  Gataga v a l l e y s ;   e r o s i o n a l   e f f e c t s  of t h e   i c e - c a p   a r e   n o t  
so obvious,  and i n   f a c t   t h e   p r e s e n c e  of the   i ce-cap  is  only  
proved by i t s  d e p o s i t i o n a l   e f f e c t s .  

Glac ia l   e ros ion  i s  not   conf ined   to   the   h igher   mounta ins  
t h a t   a t   p r e s e n t   s u p p o r t  small glaciers ,   but   extends  eastward 
t o  Fox River   and  to   the  high-level   through-val ley.  East of 
t h i s   g e n e r a l   l i n e   t h e r e  i s  l i t t l e  evidence of  g l a c i a t i o n  in  

Zxcept f o r  t he   mod i f i ca t ion  of  t h e  v a l l e y s  of Frog  River  and 
the   Cass ia r  Mountains  and  even l e s s  i n   t h e  Rocky Mountains. 

Denetiah and  Moodie Creeks ,   g l ac i a l   e ros ion  formed a few 
c i rques  on t h e   e a s t e r n   s i d e  of Mount Winston  and o the r  mem- 
bers  of t h e  same r a n g e ;   e a s t  of the  Trench  erosion  produced 
only  a few small c i rques  on t h e   e a s t   s i d e  o f  Gataga  and  other 
high  mountains.  

ranges  and spread  eastward wi th   the   format ion   of  v a l l e y -  
A l p k e  g l a c i a t i o n  was i n i t i a t e d . i n   t h e   h i g h  g r a n i t e  

g l a c i e r s   t h a t   o c c u p i e d   a l l   t h e   e a s t e r l y - f l o w i n g   s t r e a m s  such 
a s  Ludwig and Jackstone  Creeks,  Rainbow River   and  others .  
These va l ley-g lac ie rs   reached   the   th rough-va l ley  and spread 
and   coa lesced ,   bu t   d id   no t ,   genera l ly ,   modi fy   the   va l ley  
o u t l i n e .  Sone of t h i s   i c e   e s c a p e d  by way of Dall   River 

ton  Pass  and Rainbow River and th rough   t he   va l l eys  of Frog 
va l l ey ,  and a l so ,   t ransverse ly ,   over   the   bench   be tween  S i f -  

River,   Deaetjah and Moodie Creeks. The f l o w i n g   i c e   l o s t  
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e ros ive  power i n   t h e  Trench  and i t s  e f f e c t  was mainly  deposi-  
t iona l .   La tera l   mora ines  in lower  Frog  River  valley  and  trans- 
verse   moraines   in   the  Trench  south-easter ly   f rom i t s  mouth, 
prove t h a t  an eas t e r ly - f lowing   i ce   t ongue   d id ,   a t   l ea s t   r each  
the  Trench a t  t h i s  po in t .  An i ce   t ongue   a l so   t r ave l l ed  d.own 
Turnsgain  River  and  presumably  reached  the.  Trench. 

Con t inen ta l   g l ac i a t ion  i s  be l ieved   to   have   been   un iversa l  
i n   t h e   r e g i o n .  The gene ra l   i ce  movement was eastward,  as 
proved by t h e   d i s t r i b u t i o n  of g r a n i t e   e r r a t i c s  as far as Rabbit  
River ,  40 mi les  o r  more from t h e   b a t h o l i t h ;   s e r p e n t i n e   e r r a t i c s  
a l so   t r ave l l ed   ea s tward .  I t  i s  not  known i n w h i c h   d i r e c t i o n   t h e  
i c e  moved on the   wes t e rn   f l ank  of the  Cassiar  Mountains,   al-  
though  Hanson  and NcNaughton found  evidence f o r  a sou the r ly  
d i r e c t i o n .  

The p a r t  of the  ice-cap  that   f lowed  eastward  f rom  the 
high  grani te   ranges  overrode  the  region and  must  have f i l l e d  
t h e  Trench  and o t h e r   v a l l e y s   t h a t   w e r e   t r a n s v e r s e   t o   t h e  
d i r e c t i o n  of f low.  A t  t h i s   t i m e  or s t a g e  of g l a c i a t i o n  
e r o s i o n a l   e f f e c t s  were s l igh t   and   the   p r inc ipa l   remain ing  
evidence i s  depos i t i ona l ,   a l t hough   t he re  must  have  been  llu-ge 
q u a n t i t i e s  of d r i f t  b rought   in to   the  Trenoh a l s o  by t h e   t r a n s -  
ve r se   va l l ey -g lac i e r s .  

e ros ion  o r  modif icat ion of  form of eas te r ly- t rending  va l l eys  
The s u r p r i s i n g  o r  anomalous f e a t u r e  i s  the   l ack  of  

i n   t h e  Rocky Mountains  and or" similar smal le r   va l leys  on t h e  
Cassiar  Mountain f ront .   Al though  the   rocks   a re  so s o f t  artd 
wel l   c leaved for t h e  most p a r t   t h a t  normal  erosion would soon 
ob l i t e r a t e   sma l l   c i rques ,   ye t   t he   ev idence  i s  so s l i g h t   t h a t  
it seems obvious that only  local  and small g l a c i e r s   e x i s t e d  on 
t h e   e a s t e r n   s i d e s  o f  t h e   h i g h e s t   s u m i t s .  
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GENERAL GEOLOGY 

The  bed-rock  formations  consist of  great  thicknesses  of 
sedimentary  rocks  and a very  small  amount of volcanics  in- 

mapped  volcanic  members,  thin  bands of green  schist  and 
truded  by a granitic  batholith  of  major size. Besides  the 

slate  were  observed  at  scattered  localities  but  not  suffi- 
ciently  widespread  to  be  mentioned  separately  elsewhere. 
The  general  formational  strike  is  north-westerly.  The  field 
work  having  been  distinctly a reconnaissance,  the  rock for- 
mations  have  been  divided  into  large  lithological  units. 
Only  a  few, poorly  preserved  fossils were  found, so the  age 
of  the  rocks  is  largely unknown, and  lithological  correlation 
across  the  Trench  is  impossible. 

The  Cassiar  batholith  has  already  been  named.  The  Sif- 
ton  formation  is a  new  name  proposed f o r  the conglomerate 
that  occupies  the  bottom of the  Trench  south-eastward  from 
Mount  New,  and  that  has  been  shown  by  Dolmage  to be contin- 
uous far beyond the region, at  least 95 miles  south-east of 
Sifton  Pass.  Other  members or lithological  divisions are 
treated, not i n  order  of  age,  which  is unknown, but  from 
west  to  east.  Because of the lack of correlation  across  the 

are  treated  separately. 
Trench,  the  rocks of the  Cassiar  and of the  Rocky  Mountains 

Cassiar  Mountains 

Member 1 

rhyolite flom, and  rhyolitic  tuffs  and  breccias.  The 
dominant  rock  appears  to  be a  flesh-coloured,  highly- 
quartzose  breccia, whose constituent  feldspars  are  kaolinized 
but  whose  quartz is clear  and  glassy.  The  rocks  outcrop in 

the  south  fork of Mosquito  Creek  near  the  divide  between  it 
an elongated  area  about 8 miles  long  and 1 l/Z miles wide on 

and  Turnagain  River. 

This  member  consists  of white, flesh  pink  and  grey 

This  member  appears  to  occupy  part  of a trough  in  the 
older  Member 7 and  though  some of the  volcanics  dip  west- 
ward  their  general  structure  is  unknown.  The  general  appear- 

Province  suggest  that  these  rocks  may  be  Tertiary  in  age. 
ance  and  similarity  to  Tertiary  volcanics  elsewhere  in  the 

Member 2 

This  member  consists  entirely of serpentine. On a 
weathered  surface  the  rock  may  be  greenish-grey,  bright-green, 
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greenish-black  or  reddish-brown. In p laces   t he   s e rpen t ine  i s  

va r i a t ions   a r e   exh ib i t ed  from p l a c e   t o   p l a c e .  
in tense ly   sheared ,   e l sewhere  it i s  massive  and  considerablo 

The serpent ine  outcrops  in  a belt  ranging  between 3 and 
8 miles  wide and extending  south-eastward  from Fal ls  Creek 
n e a r   t h e  head  of the  Turnagain  across  Wheaton Creek t o   t h e  
head of Perry  Creek. This b e l t  may e x t e n d   f a r t h e r . t o   t h e  

However, it does  continue some 30  miles   to   the  north-west  
south-eas t ,   bu t  i t s  e x t e n t   i n   t h a t   d i r e c t i o n  i s  not  known. 

as shown on Map 381-A o f  t h e  Department  of  Mines  and  Resources, 
Ottawa. 

Serpent ine   ou tcrops   in  one other   area  about  a mile wide 
on t h e   n o r t h   s i d e  of Turnagain  River  about midway between 
Kutcho  and Hard Creeks. 

t i n i z a t i o n   o f . p e r i d o t i t e  which i s  i n t r u s i v e   i n t o   t h e   o l d e r  
Dease s e r i e s .  

The serpent ine   ev ident ly   has   resu l ted  f rom the  serpen-  

Member 3 - Dease S e r i e s  

The sedimentary  rocks that l i e  between  the  western  con- 
t a c t  of t he   Cass i a r   ba tho l i th  and the   129th   mer id ian   ev ident ly  
be long   t o   t he  Dease s e r i e s   a s  mapped by  Banson  and McNaugbton* 
west of t ha t   mer id i an .  The s e r i e s  i s  predominantly  sedimen- 
ta ry   though it includes a t  least  one  volcanic member. I t  com- 

b l a c k   s l a t y   a r g i l l i t e ,   t h i n  beds  of f i ne ,   g rey   s ands tone  and 
p r i se s   b l ack   s l a t e   w i th  a moderately  well  developed  cleavage, 

massive  beds  of  light-grey  limestone 5 t o  200 f e e t   i n   t h i c k -  
ness .  

The volcanic  member i s  3,000 t o  5,000 f e e t  w i d e  and i s  
made up of  green  andesi t ic   f lows  and some as soc ia t ed   f r ag -  
mental   rocks.  

The rocks  occupy a b road   be l t   bo rde r ing   t he  Cassiar 
b a t h o l i t h  on t h e  .western s i d e .   C l o s e   t o   t h e   b a t h o l i t h ,  and 
formed as a r e s u l t   o f  it, i s  a narrow  bel t  of mica s c h i s t  and 
quartz-mica  schist .   These  rocks  are  the  metamorphic  equivalent 
of argil laceous  rocks  which away from t h e   b a t h o l i t h   a r e   l i t t l e  
changed except f o r  t h e  development of s l a ty   c l eavage .  

The s e r i e s   a s  a whole s t r ikes   nor th-wes ter ly  and i n   l s s g e  
p a r t   d i p s   t o   t h e   n o r t h - e a s t .  However, insufficient  knowledge. 
p r o h i b i t s   o u t l i n i n g   t h e  major s t r u c t u r e  o f  t h e . s e r i e s  where 
it is exposed  on t h e  upper  Turnagain. 

*Idem. 194,  Bureau  of  Sconomic  Geology,  Ottawa,  1936. 
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NO f u r t h e r   d a t a   c a n  be added  regarding  the  age  of  the 
series which was indica' ted by Hanson  and McNaughton as i n -  
c luding much of t h e   P a l a e o z o i c   f r o m   t h e   S i l u r i a n   t o   t h e  
Permain  and  possibly  even  the  Triassic.  

Member 4 

granular  greenstone  and  andesi t ic  f l ows   a s soc ia t ed   w i th   a '  
This member c o n s i s t s   c h i e f l y  o f  f ine-grained  massive 

subordinate  amount of  f ine-grained,  thinly-bedded  green  tuff  
and brown a n d   b l a c k   s l a t e   a n d   a r g i l l i t e .  The rocks  outcrop 
i n  a b e l t  4 t o  5 miles   wide  f lanking t h e  Cass i a r   ba tho l i th  
on i t s  eas t e rn   s ide   nea r   t he  head of  Mosquito  Creek.  Although 
t h e   a n d e s i t e  i s  intruded by t h e   b a t h o l i t h  it shows l i t t l e  o r  
no a l t e r a t i o n   o t h e r   t h a n  a s l i g h t   i n c r e a s e   i n   g r a n u l a r i t y   n e a r  
t he   con tac t .  

The ex ten t  of t h i s . v o l c a n i c  member t o   t h e   s o u t h - e a s t  i s  
not  d e f i n i t e l y  known except that it does  not  cross  the  Turn- 
aga in   River   as  a cont inuous  bel t ,   but   apparent ly   ends some 5 
o r  6 miles south of Mosquito  Creek.  Neither i s  i t s  nor th-  
wes ter ly   cont inua t ion  known wi th   ce r t a in ty ,   ye t   abou t .15   mi l e s  
i n   t h a t   d i r e c t i o n  Hanson  and McNaughton have mapped comparable 
vo lcan ic   rocks   f l ank ing   t he   Cass i a r   ba tho l i th  on i t s  nor th-  
e a s t e r n   s i d e .  In s p i t e  of t h e   f a c t   t h a t   t h e   r o c k s   a r e   n o t  
d e f i n i t e l y  known t o  be   cont inuous ,   the   c lose   s imi la r i ty  of 
rock  types and g e n e r a l   r e l a t i o n s h i p   t o   t h e   b a t h o l i t h   s t r o n g l y  
s u g g e s t   t h a t  Member 4 be   cor re la ted   wi th   the  McLeod s e r i e s  of 
t h e  Eagle-McDa-e sheet .   These  rocks  therefore   are   probably 
younger t h a n   t h e   a d j a c e n t  Member 7. 

Member 5 

a l so   mica-schis t ,   quar tz i te ,   and   bands   o f   l imes tone .  I t  occu- 
This member c o n s i s t s   c h i e f l y  of quar tz -mica   sch is t ,  

p i e s  a b r o a d   b e l t   b o r d e r i n g   t h e   b a t h o l i t h  and has  not  been 
recognized  north of  Dall River .  

The coarseness  o f  t h e   s c h i s t s  and t h e  degr.ee  of  meta- 
morphism a r e   g r e a t e r   i n   t h e   s o u t h e r n   p a r t ,   i n   t h e   d r a i n a g e  
of  Ludwig Creek  and  Rainbow River .  The mica i s  p l a t y  and 
ga rne t s   a r e   abundan t   i n  some bands ;   loca l ly   the   coarser  
q u a r t z i t e s   a r e   a r k o s i c  and t h e   s i z e  o f  t h e   f e l d s p a r   g r a i n s  
suggests  growth  and  recrystall ization.  Local  bands  are 
gneisses .  Between Jackstone Creek  and  upper Dal l   River  
t h e  metamorphism i s  l e s s   i n t e n s e ,   t h e r e   a r e  no ga rne t s  and 
the  mica i s  f i n e r :  even a t  t h e   g r a n i t e   c o n t a c t   t h e r e   a r e  no 
coarse ,   gne iss ic   phases   except   wi th in  -a few f e e t  of t h e   a c t u a l  

as i n   t h e   n o r t h e r n   s e c t i o n   t h e   s c h i s t o s i t y  i s  r eg iona l   ac ross  
contac t .  In t h e   s o u t h e r n   s e c t i o n   t h e   s c h i s t  i s  folded,  where- 

a f o l d e d   s e r i e s .  
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Limestone members up t o  200 f e e t  i n  width  occur i n   b o t h  
northern  and  southern  sections,   also  bands of impure ca l ca r -  
eous  rocks.   These  are  the  only  horizons  capable  of  correla- 
t i o n :   b u t   i n s u f f i c i e n t  work was done to   de t e rmine   t he   s t ruc tu re .  

Creek d i p s   a r e   f o r   t h e  most p a r t  low,  and t h e   s t r u c t u r e  i s  
On P l a t  Top Mountain  and i n   t h e   b a s i n  of lower Ludwig 

one  of  broad,  considerably  warped  and  otherwise  irregular 
f lexures ,   Far ther   wes t   d ips   a re   s teep ,  and t h e r e  i s  con- 
s ide rab le  minor contor t ion   as   wel l   as   major   fo ld ing .  Nor-th of 
Jackstone Creek dips   are   moderate  on t h e   a v e r a g e   b u t   t h e r e  i s  
some s t eep   d rag - fo ld ing .  

Member 6 

of  limestone  form a narrow band t h a t  wedges  out a t  Ludwig 
Creek  and  widens on lower Rainbow River .  The  same rocks   a r e  
found. on upper   Dal l   River   .where  e i ther   the 'member i s  much 
wider o r  t he re   a r e   changes   i n   l i t ho logy  of bordering  unit:: 
o f  Members 5 and 7 .  

These   phy l l i t e s ,   s ch i s t s  and a r g i l l i t e s ,   w i t h  minor  beds 

p l e d   f o r   t h e  most p a r t ,  and it is evident   that   deformation.  
has   been  local ized  in   these. incompetent   rocks.  The t h i n -  
bedded a rg i l l aceous   s ed imen t s   a r e   conve r t ed   t o   phy l l i t e s  and 
g l i s t e n i n g   s e r i c i t e   s c h i s t s   l a c e d   w i t h   t h i n  bands  of  lime- 
s tone ;  on Dall R i v e r   t h e y   a r e   p r i n c i p a l l y   a r g i l l i t e s .  The 
s t r u o t u r e  i s  h ighly  complex i n   d e t a i l ,  and the   major   s t ruc-  
t u r e  i s  not  known. 

They a r e   h i g h l y   f i s s i l e ,   s o f t   r o c k s ,   c o n s i d e r a b l y  crum- 

Member 7 

and ent i re   mountains  a r e  composed of t h i s  rock, and interbands 
In this.member l imestone is predominant. Large b l u f f s  

o f   s l a t e s ,   p h y l l i t e s  and a r g i l l i t e s   a r e   s u b o r d i n a t e   b o t h  in 
amount  and in   topographic   express ion .  The l imestone i s  whi te  
t o   g r e y i s h  and weathers   to  a l i g h t   s h a d e  of  buff o r  d i r t y  
white .  The argi. l laoeous  rocks  are  thin-bedded  and  the  l ime- 
s tone ,   a l though  loca l ly   th in-bedded .and   s la ty ,  i s  i n  general  
thick-bedded and massive.  

mination of the   S i f ton   conglomera te   un t i l ,   abreas t  of Valemont 
Mountain, it makes u p  t h e   e n t i r e  mountain  range. I t  Grosses 

v a l l e y   a s  a s e r i e s  of prominent  l imestone  r idges,   the  western- 
t h e  Frog  River   and  cont inues  diagonal ly   across   the  Dal l   River  

m o s t  of  which  &re  trunoated by t h e   g r a n i t e .  In the  southernmost 

River   the   average   a t t i tude  i s  n e a r l y   f l a t ,  w i t h  abrupt  warps  and 
s e c t i o n   t h e  member i s  t i g h t l y   f o l d e d   b u t  on both   s ides  of Frog 

l o c a l  major  drag-folds.  

The  member i s  narrow  on  the  south  and  widens at  t h e  t e r -  
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Member 6 

The division  between t h i s  and Member 7 i s  not   sharp ly  
marked. I t  i s  more a l i n e  on t h e   w e s t e r n   s i d e  of which  the 
rocks  are  dominantly  l imestone  and on t h e   e a s t e r n   s i d e   a r g i l -  

member i s  h-eterogeneous  and  changes i n   l i t h o l o g y   a l o n g   t h e  
laceous and q u a r t z i t i c ,   w i t h  a minor amount of  l imestone. The 

s t r i k e .  

The lower  f lank o f  Valemont  Mountain  and t h e  lower  parts 
of Frog  giver and of Denet iah  Creek,   are   underlain by p h y l l i t e s ,  
a r g i l l i t e s  and  impure g r i . t t y  and calcareous  sediments ,   for   the 
most part thin-bedded.  Three  large  bands of l imestone  are   in- .  
eluded, one  of  which  forms a conspicuous   wal l   severa l   mi les   in  
length   nor th  of t h e  mouth of Frog  River.  Prominent  bands of 

Mountain. A band  of  heavy-bedded quar tz i te ,   severa l   hundred  
q u a r t z i t e  on the  western  margin  are   seen  north  of  Valemont 

f ee t   t h i ck ,   pas ses   t h rough  Mount Winston  and forms t h e  backbone 
of  a range   wi th   severa l  summits w e l l   i n   e x c e s s  of 7,000 f e e t  
e l eva t ion .  

Changes i n   l i t h o l o g y   a l o n g   t h e   s t r i k e   a f f e c t   t h e   l i m e s t o n e  
and q u a r t z i t e   t h a t  would otherwise  serve  as   markers   throughout  
t he   no r the rn   pa r t   o f   t he   r eg ion .  The massive  l imestone band 
a t   t h e  mouth of Frog  River  plays  out  into  thin-bedded,  impure 

Mount Winston,  strong  and  prominent  enough t o  form a high  range 
l imestone  north-west of  Denetiah  Creek,  and  the  quartzite of 

of  mountains,   loses i t s  i d e n t i t y  somewhere south  of  Turnagain 
River .  

The s t r u c t u r e  i s  very  puzzling.  There  has  undoubtedly 
been some ove r tu rn ing   a long   e i the r  warped  axes o r  a long  axes  
a t  an   ang le   t o   t he   geneca l   fo rma t iona l   t r end .   In   add i t ion ,   t he  
s o f t e r  and  thinner-bedded  rocks are much contor ted .  A s  a r e -  

obscure.  
s u l t   t h e   s t r u c t u r e ,  and  even t h e   s i m p l e s t   o u t l i n e  of i t ,  i s  

Member 9 

This member consis ts   predominant ly  o f  ca lcareous   rocks ,  
l a rge ly   th ick ,   g rey   l imes tone ,   th in ly-bedded   l imes tone  and 

b l ack   s l a t e   and   t h in   s andy   beds .   In   con t r a s t   t o   t he   o the r  
c a l c a r e o u s   s l a t e ,   c a l c a r e o u s   a r g i l l i t e  and a minor  amount of 

w e a t h e r s   t o  a fawn or   pale   buff   colour .  Much of   the   buf f -  
members t h i s  one,   wi th   the  except ion of some limestone  beds, 

weather ing  calcareous  rock i s  be l i eved   t o   be   do lomi t i c .  The 
member unde r l i e s  a width of b u t  3 m i l e s  on t h e  low r i d g e   t o  
t h e   n o r t h   o f  Mount Winston,   whereas   far ther   to   the  north-  
west on the   no r th   s ide  of Turnagain  River it extends  across  
a width of about 15 mi les .   Across   tha t   wid th   ind iv idua l   for -  
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mat ions .a re   repea ted  many t i m e s   y e t   t h e   d e t a i l   s t r u c t u r e  .is 
not  known.. The more massive un i t s  d i p  a t  l o w  ansles ,   whereas  
the  thinly-bedded  rocks  are   s t rongly  contor ted  in   minor  d:?ag- 
f o l d s .  

F o s s i l s  were col lected  f rom two l o c a l i t i e s ,  1 and 2 miles  
south-.east  of  the two l a k e s   a t   t h e  head of the  south-west   fork 

Pa leonto logica l   Seot ion ,  Mines  and  Geology  Branch,  Ottawa:: 
o f  Sand  Creek.  These  were  reported on by W. A. Bel l ,   Chief ,  

"Lot A: 
Diphyphyllum  sp. 
Chonophyllum centre   very  f ragmentary 
Syringopora sp .  
Brvozoa - a t   l e a s t  two soec ies  " 
Atrypa  re t icular is   \Linn)   very  small   specimens 
Or th is  s p .  
Gypidula 2 sp.  
" 

"This i s  probably a S i lu r i an   ho r i zon .  The f o s s i l s   a r e  so 
s i l i c i f i e d   t h a t   s t r u c t u r e  i s  l o s t .  Gypidula i s  perhaps more 

, S i l u r i a n .  The Or th i s  i s  a S i l u r i a n   t y p e .  
common i n   t h e  Devonian,   but   several   species   occur   in   the 

"Lot B: - 
Zaphrentis 2 sp. 
Favos i tes   sp .  
Ha lys i t e s  or' g rac i l i s   Whi t eaves  

c f  P ro ta rea  s p .  
cf  Columnaria  alveolata  Goldr'uss o r  Favos i tes  
sp.  H poor  preservation of  s t r u c t u r e  i n  one 
spot   sugKests   the  former.  

these   spec ies   sugges t   an  Upper Ordovician  horizon  of Richmond 
age.  " 

"One of the   Zaphrent i s  axd t he   gene ra l   a s soc ia t ion  of 

Other   s imilar   f ragmentary  fossi ls   were  seen  north-west  
of Sand Creek  and a l s o   n e a r   t h e  main f o r k  of Mosquito Cree:k. 

Rocky  Mountains 

Member 10 

Volcanic   rocks   a re   exceedingly   ra re   in   the  Rocky Mountains, 

- 

y e t   t h i s  member comprises  massive,   f ine-grained,  green  volcanic 

and a l t e r ed   coa r se   vo lcan ic   b recc i a s  and a very  minor amount of 
f lows,   c leaved,   f ine-grained,   thin-bedded  green  tuffs ,   sheared 

Mountain  the  rocks  are c u t  by  narrow,  red.   jasperoid  veinlets,  
th in ly-bedded   a rg i l laceous   tu f fs .  Near t h e  peak  of  Gataga 
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and  al'ong t h e   f r o n t  of t he   moun ta in   nea r   t he i r   con tac t   w i th  
the   ad jacent   sed iments   the   vo lcanics   a re   in tense ly   sheared  
and a l t e r e d  t o  t a l c  and rusty-weathering  carbonate.   Elsewhere,  
however, the   f lows   a remore   o r  less mass ive   and   r e t a in   t he i r  
amygdaloidal  and  porphyrit ic  texture.  

miles  wide  mainly on t h e   f r o n t  of Gataga  Mountain,  and  appears 
t o  be an i n f o l d   i n t o  Member 14. Although  the  rocks  are  similar 
t o  Member 4,  no c o r r e l a t i o n  of t h e  two i s  poss ib le .  ' 

This  member outcrops i n  a lens   about  8 miles  long  and 2 

Member 11 

th ickness   f lanking   the   Trench  on t h e   e a s t  and  extending  as   far  
n o r t h   a s  Kechika  danyon. The r o c k s   a r e   l i g h t   t o  medium g r e y   i n  
colour   and  are   character ized by being  highly  c leavable .  They 
are   dominant ly   a rg i l laceous  and ca lcareous   paper - th in   s la tes ,  
poor  grades of  p h y l l i t e s ,  and slaty  l imestones.   Massive  bands 
of  l imestone  are  minor  in  amount. '  The r e a d y   c l e a v a b i l i t y   r e -  

q u a n t i t i e s  of t a l u s  and of  a t h i n  cover of cleavage fragments.  
s u l t s   i n   r a v e l l i n g  of outcrops and t h e  production of g r e a t  

This i s  a s l a ty ,   ca l ca reous  member  of cons iderable   apparent  

The ave rage   d ip  of  t hese   rocks  i s  north-eastward a t  moder- 

thin-bedded  rocks  are 'folded  and  crumpled,  across.which a super- 
a t e   t o   s t e e p   a n g l e s ,   b u t   t h e r e  is much minor con to r t ion .  The 

posed c l eavage   g ives ,   i n  many cases ,  a h igh .degree  o f  f i s s i l i t y .  

of which a r e  most  marked c l o s e s t  t o  t h e  Trench  but  extend a t  
There  has  been more t h a n  one per iod of deformat ion ,   the   e f fec ts  

l e a s t  as far eastward  as   the summits of t h e  f i r s t  range. The 
second  deformation  has  refolded  the  rocks,  a r e f o l d i n g  accom- 
p l i shed   t h rough   t he   c l eavab i l i t y ;   t he re  i s  not   merely a simple 

mashing of t h e  whole  rock  mass. 
fo ld ing  of t h e  c leavage   p lanes   bu t  a con to r t ion   and   l oca l ly  a 

Member 12 

This  member i s  c h a r a c t e r i s t i c a l l y   g r i t t y ,  and i s  rkde  up 
of s i l t s tones ,   s ands tones  and less   l imes tone  and sha le .  ' I t  

most  prominent  summit. 
forms a reddish-weathering  range, of which Mount Mew i s  t h e  

duce much f i n e ,   r e d d i s h   t a l u s .  Two v a r i e t i e s  of  q u a r t z i t e  
occur   as   local ly   prominent   bands;   one i s  f u l l y   r e c r y s t a l l i z e d ,  
v i t r e o u s   w h i t e   q u a r t z i t e  of a high  degree of p u r i t y ,  and t h e  

most e n t i r e l y  of f i n e ,  well-rounded and   p i t ted   sand   gra ins .  
o t h e r ,   f o r  some reason i s  a poorly cemented rock made u p   a l -  

Intermediate   types  and some a r g i l l a c e o u s   s i a t e s   a r e   a l s o  
present.   There  are some limestone  bands,   but few ca lcareous  
s l a t e s .  

The g r i t t y   o r   s i l t y   r o c k s   a r e  rather incoherent  and  pro- 
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range  are  aligned  along  the  axis of the  syncline.  Complete 
This  member  appears  to  be  synclinal  and  the  peaks of the 

confirmative  evidence  was  not  obtained,  as  there  is  consider- 
able  local  contortion,  but the dips of Members 11 acd 13 are 
towards this member  and  are  seemingly  continuous  beneath  Lt. 

Member 13 

Member 11. If Member 12 is the  bottom of a major  syncline, 
then  the  two  are  identical. 

This  member  is  very  similar  to,  if  not  identical with 

there  are  less  phyllites  and  highly-fissile,  papery  slates: in 
the  latter.  There  is  also  more  flaggy,  caloareous  slate  and 

tral  part  is  dominantly  argillaceous  slate.  The  absence of 
slaty  limestone in  the  eastern  part of Member 13, but  the  .oen- 

true  phyllites  may  be due  to  the  lesser  amount of deformat.ion 
eastward or away  from  the  Trench;  certainly  there  is  less mash- 

that  border  the  Trench. 
ing  and  folding of~the cleavage  than  in  the rocks of Member 11 

The  only  difference  between  Members 11 and 13 is  that; 

with local  contortion  and  some  drag-folding. 
The  dips  are, in  general,  steep  towards  the  west,  but 

Member 14 

This  member  is  composed  dominantly of limestone in thick 
bands  between  which  are  bands of argillite,  phyllite  and 
quartzite.  The  average  dip  is  steep to the  south-west. 

The  limestone  forms a high,  castellated  range  that  is 
orossed by Gataga  River  and  ends in Terminus  Mountain,  where 
the last of the limestone is truncated by the Trench.  This 
range  contains the highest  peaks  in  this  general  section of the 
Rocky  Mountains.  The  baldness  of  the  range,  and  the  fact that 
frontal  slopes  are  all  limestone  (many of them dip slopes) 
gives the impression  that  the  member  is  nearly  all  limestone, 
but  actually  the  amount  is  only  about  one  half, 

and  is  heavy-bedded,  but on Brownie  Mountain  there  is  some 
associated  quartzite  in  thin  bands  and  the  limestone  itself 

Bands of limestone  and  bands of argillaceous  rocks,  each 
contains  quar.tz  grains;  this  rock  weathers  to a buff CO~OUY. 

out  the  member.  The  argillaceous  rocks  are  locally, or in 
several  hundred  feet  thick  in  most  cases,  .alternate  through- 

some  bands,  altered  to  glistening  phyllites;  such  bands  uncler- 

heavy-bedded  limestone. 
lie  depressions  and  lateral  valleys  between  the  ridges of 

The  limestone  is f o r  the  most  part  light  grey or white, 
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s e c t i o n   t h a t   t h e   r e g u l a r   r e l a t i o n  between t h e   l i n e  of t h e  
Trench  and t h a t  of  t h e  Rocky  Mountain s t r u c t u r e  i s  b e s t ' s e e n .  
Ridge after r idge   r eaches   t he   r i ve r  a t  and  below the  Gataga 
River  mouth  and disappears,   and w i t h  t h e  l as t  one,  through 
Terminus  Mountain, the  boldness  and  height of t h e  Rocky 
Mountains  disappear. 

Member 14 i s  t runca ted  by the  Trench,  and it i s  i n   t h i s  

Member 15 

the   exp lo red   pa r t  of t h e   r e g i o n   n o r t h  of Terminus  Eiountain  and 
This member i s  of  broad  extent and u n d e r l i e s   t h e  whole of 

east of t h e  Trench. The lowness of t h i s   s e c t i o n  might be ex- 

f a c t   t h a t   e a s t  and  south-east of  Brownie  Mountain t h e  same 
plained by the   so f tnes s  o f  t h e   r o c k s   i f  it were  not f o r  t h e  

rocks   under l ie   h igh   rounded   ranges   tha t   a t ta in   e leva t ions   o f  
7,000 f e e t .  

The  member i s  composed of grey,   b lack al;d chocolate-  
coloured s la tes  and a r g i l l i t e s ,   w i t h  minor  amounts of lime- 

One prominent  limestone  band  near  the  western  margin  forms 
s tone   and   qua r t z i t e .  The s t r u c t u r e  has not  been worked ou t .  

a canyon on t h e  Gataga  River  and  extends  north-westward from 

does   no t   pe r s i s t ,   a s  it i s  n o t   r e c o g n i z e d   f a r t h e r   t o   t h e   n o r t h -  
t h a t   p o i n t  as a h i g h ,   s e r r a t e   r i d g e .  This member apparent ly  

west,  though  another  limestone  bed was observed  south-east  
of t h e  mouth of the   Turnagain   River .  

Cass ia r   Bathol i th  

mi les   long   and ,   i f  it extends  from  Teslin Lake t o   t h e  Omineca, 
This i s  a b a t h o l i t h  of grea t   l ength ,  known t o  be 150 

400 mi les .  The wid th ,   inc luding   pendant   a reas ,  i s  20 t o  25 
m i l e s   i n   t h e  Eagle-XcDame s h e e t   t o   t h e   n o r t h - w e s t ,  and a s  
much as 30 miles bordering  the  upper   Turnagain.  The batho- 
l i t h  was not   crossed  south of the  Turnagain,  and on ly   t he  

Frog  River t o  t hose  of  Ludwig Creek t h e   c o n t a c t  i s  mapped 
eastern  contact   has   been mapped. From the  headwaters  of the 

only  approximately,   and was not   ac tua l ly   reached   in   1940;  

r a t e   w i t h i n  a mi le  o r  two. 
i t s  p o s i t i o n  on t h e  accompanying map is  be l ieved  t o  be  accu- 

The rook i s  a l l   q u a r t z - b e a r i n g   a n d   l i g h t   i n   c o l o u r ,   w i t h  
a small  amount of   dark-coloured  minerals ,   chief ly   biot i te .  

and some quar tz -d ior i te .   Perhaps   the  commonest rock type  i s  
The dominant  type i s  g r a n i t e ,   b u t   t h e r e  i s  a l s o   g r a n o d i o r i t e  

a p ink   gran i te  or po rphyr i t i c   g ran i t e ,  of r a the r   coa r se   g ra in  
which, when prominent ly   porphyr i t ic ,   conta ins   o r thoc lase  
phenocrys ts   up   to  2 inches  in   length.   Another   type,   probably 
a border  phase, i s  a medium to  f ine-grained  grey,   speckled 
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mica-grani te .  A t h i r d   t y p e ,  one occur r ing   i n   t he   sou the rn  
p a r t ,  i s  a g rey  t o  white  porphyry,  quartz-bearing and w i t h  
l i t t l e   o r  no pink  or thoclase.  

In t h e   s e c t i o n  of the  upper   Turnagain  the  contact  i s  
i r r e g u l a r ,  and  from a width of 30 miles  on t h e   n o r t h   s i d e  

t o  15 mi les  between the   southeas te r ly- f lowing   s t re tch  of 
of the   Turnagain  River   the  outcrop of the  bathol i th   narrows 

t h e   r i v e r  and Kutcho  Creek. The e a s t e r s   c o n t a c t   a t   t h e  head 
of Mosquito  Creek  appears t o   d i p   a t  a l o w  a n g l e   t o   t h e   e a s t .  
A roof  pendant   severa l   square   mi les   in   ex ten t  was observed 
between t h e  head of Mosquito  Creek  and t h e  mouth of  Three 
Forks  Creek  and a t   l e a s t  one  other was seen   severa l   mi les  
t o  the north-west.  

s ec t ion  nor of t he   wes t e rn   con tac t   o the r   t han   t ha t  it swings 
eastward  between Hard  Creek  and t h e  mouth of Kutcho  Creek. 

Nothing is  known of t h e   a c t u a l   c o n t a c t   i n   t h e   s o u t h e r n  

One out ly ing  body i s  south of Ludwig Creek.  about 9 
m i l e s   e a s t  of  t h e   b a t h o l i t h  and 6 miles   west  of  the  Trench. 
Several   o ther   out lying  bodies  of  d i o r i t e  and qua r t z -d io r i t e  
ou tcrop   near   the  head of  Wheaton Creek,  and Mandy* observed 

of fshoots   f rom  the   ba thol i th  a r e  r a r e .  A g r e a t  v a r i e t y  of 
two g r a n i t i c   b o d i e s ' e a s t  of t h e  mouth of  Fer ry  Creek. Dyke 

dyke  rock,   probably  direct ly  o r  i n d i r e c t l y   r e l a t e d . t o   t h e  
ba tho l i th ,  i s  found as f l o a t   i n  many s t reams;   these   inc lude  
a l l   s o r t s  o r  porphyries;   most ly   f ine-grained,  and  from l i g h t  
t o   d a r k   i n   c o l o u r .  A dyke of d i o r i t e   o c c u r s  on  lower  Rain- 

mountain  north-west of  t h e  lower  bend in   Dene t i ah  Creek. 
bow River  near  the  Trench, and a s i m i l a r  dyke ' is on t h e  

Andesi te   porphyry  dykes  are   seen  east  of  . the   ba thol i th  and. 
south of t h e  two l akes  a t  the  head of Sand Creek;,  small mica 

Ludwig Creek. 
lamprophyre  dykes  occur  near  the i s o l a t e d  body south of 

r e g i o n   b u t   a r e   r a r e  o r  l ack ing   i n   t he   no r the rn   pa r t .  A few 
pegmatit ic  phases of t he   g ran i t e   occw  in   t he   Turnaga in  

b u t   t h e r e   i s  no abundance of pegmatite  dykes  in  the  surround- 
sec t ion ,  and t h e  same i s  no ted   i n   t he  Eagle-McDame map-area. 

bas in  of  lower Ludwig Creek the re  i s  a n  abundance of pegmatites 
ing  rocks.  I n  t h e  mountains  abreast  of Sif ton   Pass  and i n   t h e  

mat i tes   a l so   were   seen   in   the   mounta ins   wes t   o f   the   nor th-  
and small   bodies of s t rong ly   pegmat i t i c .g ran i t e .  A few  peg- 

wes ter ly- f lowing   s t re tch  of  Rainbow River .  I t  i s  a s i g n i f i -  
can t  f a c t  t h a t   t h e   s c h i s t s  of Member 1 are   coarser  and more 
f i s s i l e   ( l o c a l l y   g a r n e t i f e r o u s  and f e l s p a t h i c )  i n  th i s   sou the rn  

Pegmati tes   are   abundant  in  the southernmost   par t 'o f   the  

* Ann. Rept. Min. of Mines B .  C .  1933 p t .  A, p. 65. 
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section  where  pegmatites  are  abundant  than  in  the  northern 
section  where  pegmatites  are  virtually  absent. 

Sifton  Formation 

This  is  named  the  Sifton  formation  because  it  is  seen  to 
advantage for 10 or 15  miles  north  and  south  of  Sifton  Pass. 

5,000 feet, or 2,000 feet  above  the  valley  floor. 
It  occurs  within  the  Trench  and  locally to  elevations of about 

The  formation  is  composed  almost  entirely of conglomerate, 
with  local,  minor  beds  of  sandstone  and  shale.  The  conglom- 
erate  is  strongly  cemented  and  is a  hard, resistant  rock,  but 

pebbles.  The  sands  and  shales,  locally  strongly  carbonaceous, 
on weathering  tends  to  break  down so as  to  free  the  constituent 

are for the  most  part  weakly  coherent. 

rare  instances  are  as  large as an orange.  The  common  size 
The  pebbles of the  conglomerate  are  well  rounded  and in 

range  is  between  that of 'a hazel  nut  and an  egg. The  matrix 
is  finely  conglomeratic or sandy.  Constituent  materials  are 
all  sedimentary,  among  which  limestone  is  always  present  and 
predominates  locally;  in  some of the  exposures,  the  proportion 
of  limestone  is 8 to 1 and the matrix  is  calcareous.  Other 
pebbles  are shales,  sandstones,  argillites,  quartzites  and 
cherts;  some  black  chert  pebbles,  commonly  rather  small,  are 
everywhere  present. .No igneous  pebbles  are found,and none of 
schists or rocks  metamorphosed  beyond  the  grade  of  phyllite. 

Plant  remai.ns  are  numerous  in  the  sandy  beds  but  are 

was  submitted  to W. h. Bell  at  Ottawa who  states: 
fragmentary  and  'poorly preserved.  One collection  of  fossils 

"There  are  only  several  .fragments of dicotyledonous 
leaves  present,  and  none  is  sufficiently  complete 
for  identification.  The  best  is  seemingly a  Vibur- 

There  is a single  small,  poorly  preserved  fragment 
num,  not  surely  referable to any described  species. 

of a fern,  again  not  certainly  identifiable  although 
comparable  to  Asplenium?  coloradense  Knowlton or to 
Asplenium?  magnum  Knowlton.  The  bulk  of  the  collec- 
tion  consists of  twiEs of a  Secuoia,  urobablv  belong- - 
ing  to  the  same  species  as  one  recorded  by  Hollick 
from the  'Upper  Cretaceous  Chignik  formation of  Alaska 
'...... .. But I do  not  consider  that  an  age  determina- 

the  best  that  may  be  stated is 'Upper  Cretaceous?' 
tion  can  be  safely  made  on  such a slender  basis  and 

1. Paleocene  or  Eoceae  Age  is a possibility." 

~ I 
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Kechika  above  Rainbow River ,  i s  s a i d   t o  be severa l   fee t   wide .  
Ino the r  seam i n   t h e  lower  canyon on D r i f t p i l e  Cree$ i s  covered 
a t  high  water,   but a sample  and desc r ip t ion  were  obtained by 
G. Emerson of the  topographic   par ty   in   September .   This  s$am 

and d i p s  75 degrees  northward; t he   coa l  i s  poorly c0heren.t  and 
is  3 f e e t w i d e   a t   w a t e r ' s   e d g e ,  s t r i k e s  nor th  70 degrees   eas t  

has a s t rong  odour .  An a n a l y s i s  showed moisture ,  3 . 3  per   cent :  
volat i le   combust ible   mat ter ,   24.5  per   cent ;   f ixed  carbon,   57.3 
per   cen t ;   ash ,   14 .9   per   cen t ;  B. T .  U.'s 11,857.  This, and 
other   coal   found on the   r i ve r   ba r s   nea r  Rainbow River i s  
l i g n i t i c  and   burns   wi th   d i f f icu l ty .  

Coal seams occur  but  none  were  seen. One, west of t h e  

The formation  has  been  strongly  deformed. The bas in  
has  been  compressed l a t e r a l l y ,   w i t h   t h e   p r o d u c t i o n  of  s t e e p  
d i p s ,   i r r e g u l a r   f o l d i n g  and some drag-folds  and  shearing. The 
beds a r e   c l e a r l y  unconformable  with  the  underlying  rocks and 
t h e r e  i s  evidence of f a u l t i n g  on several   observed  contacts  on 
the   eas te rn   margin .  370 idea of t h e   t h i c k n e s s  was obtaineci. 

Glacial Drift and Alluvium 

River  north-west,  i s  mapped as g l a c i a l   d r i f t  and alluvium 
although a few  minor  rock  points  are  seen on t h e   r i v e r ' s  
edge.   This   serves   to  show the  approximate  margins of t h e  
Trench  bottom.  Elsewhere,  as i n   t h e   u p p e r  Keohika, t h e   d r i f t  
and alluvium  are  too  narrow to be  macped s e p a r a t e l y .  

The bottom of the  Trench,  from  near  the mouth of Frog, 

of Gataga f o r k ,  and  e lsewhere  comprises   s t ra t i f ied  and  semi-  

holes   and similar i r r egu la r   su r f ace   f ea tu re s   occu r   l oca l ly ,  
s t r a t i f i e d   g r a v e l s   a n d  a minor amount o f  boulder-clay.   Pot- 

and it i s  bel ieved t h a t  much of t h e  v a l l e y - f i l l  has been worked 
over  and a t   l e a s t   p a r t l y   m o d i f i e d  by s t ream  ac t ion .  The a l l u -  
vium c o n s i s t s  of g rave l   bars  and of grave l  and s i l t  banks 
amongst  and ad jo in ing   the   b ra ided   channels .  

The d r i f t  c o n s i s t s  o f  mora ina l   depos i t s   on ly   i n   t he   ang le  
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The fo l lowing   d i scuss ion   dea ls   wi th   b road   genera l i t i es  
i n  such a manner t h a t   t h e   a n a l y s i s  may be of s e r v i c e   t o  
f u t u r e   f i e l d   w o r k e r s .  The s o l u t i o n  of major  problems of cor-  
r e l a t ion ,   pa r t i cu la r ly   conce rn ing   t he   age   and   phys i ca l   r e l a -  
t i0nshi.p  between  the  rocks on e i ther   s ide   o f   the   Trench ,  i s  
dependent  on  age  determinations,   and  fossils   were  found  only 
i n   t h e   S i f t o n   f o r m a t i o n  and i n  Member 9. 

The reg ion  i s  profoundly  folded, and t h e r e  is a d i f f e r -  
ence i n   c h a r a c t e r   o f   f o l d i n g  i n  t h e  two mountain  systems. The 
Trench c o n s t i t u t e s   a b o u n d a r y   l i n e   a c r o s s   w h i c h   l i t h o l o g i c a l  
correlat ion  has   proved  impossible ,  and the   r eason  f o r  t h i s  
f a c t ,   t o g e t h e r   w i t h  that of t h e   o r i g i n  of  the  Trench, i s  a 
problem of  f i rs t  importance.  There i s  a t  present  no s o l u t i o n  
of  t h i s  problem,  which  must wait a t  l e a s t   u n t i l   t h e   s t r a t i g -  
raphy of  t h e   r e g i o n  i s  wel l   understood.  

The sedimentary  rocks of the  Rocky  Mountains a r e  a l l  
s t eep ly   d ipp ing   and   t he   fo ld ing  is  r a t h e r   t i g h t l y  compressed. 
The s t r u c t u r a l   t r e n d  i s  approximately  north 40 degrees   west  
and  meets t h e   l i n e  of t h e  Trench a t   a n   a n g l e  o f  10 degrees .  
This t rend ,  and the   imp l i ed   s t ruc tu re ,  i s  so  uniform t h a t  t h e  
l i n e s  of  exposure of  prominent members such  as 14 and 1 2  a r e  
a lmost   per fec t ly   s t ra ight .   Cross- f lexures   a re  small and i n -  
s i g n i f i c a n t .  The only  apparent   major   fold i s  the   sync l ine  

13 equiva len ts .  However, it i s  b e l i e v e d   t h a t  t h i s  sync l ine  
involving Member 1 2 ,  which  :resumably makes Edembers 11 and 

i s  r e a l l y   o n l y  a l a rge   d rag - fo ld ,  .and n o t  a p r i n c i p a l   a x i s .  
The f a i l u r e  of t h e  l imestone of Member 14 to   appea r  on t h e  

f a r  down Fox River ,   and  suggest ions of overturning  between 
edge of t h e  Trench a t  t h e   s o u t h e r n  end of t he   r eg ion  o r  even 

Gataga  and  Terminus  Mountains,   strongly  indicate  that   the 

m a j o r   s c a l e ,   i n   s p i t e  of t h e   f a c t   t h a t  no such   s t ruc tures  
s t r u c t u r e  i s  one of narrowly  compressed  drag-folding on a 

were   ac tua l ly   seen  or worked  out. 

Minor con to r t ions   and   d rag - fo lds   a r e  numerous i n  t h e  
sof te r   rocks ,   even  i f  s t ronger   bands  are   cont inuous  and 

a r e a s  of ' s l a t e s  and p h y l l i t e s   a r e  complexly  folded  within 
s t r a i g h t  for grea t   d i s t ances .  As a mat te r  of f a c t   l a r g e  

t h e  more massive  l imestones  and  quartzites  and i s  developed 
a single  general   horizon.  Cleavage i s  p r e s e n t   i n   a l l   b u t  

t o  a high  degree of  p e r f e c t i o n  i n  most of t h e   s o f t e r   r o c k s .  
This i s  r e g i o n a l   f l o w   c l e a v a g e ,   p a r a l l e l   t o   t h e   a x i a l   p l a n e s  
of t h e   f o l d s  and p a r a l l e l   t o   t h e   b e d s  o r  n e a r l y  s o  through- 
out  much of the   c lose ly   fo lded   format ions ,   bu t   superposed  
ac ross   con to r t ed   a r eas   w i thou t   r ega rd   t o   bedd ing .   Th i s  
sugges ts   deep   and   c lose   fo ld ing .  
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There i s  evidence  of more than  one  period of  deformation 
i n   t h e   f o l d e d   c l e a v a g e  and l o c a l  mashing  found c l o s e   t o   t h e  
Kechika  and  along  the  margin of  the  Trench. 

There i s  a gene ra l   s t ruc tu ra l   t r end   o f . abou t   no r th  50 t o  55 
degrees   wes t   bu t   ind iv idua l   fo lds   t i re   fa r  f r o m  regular.  .Anti- 
c l ines   and   sypc l ines ,  a t  one local i ty   seemingly  cont inuous 
and of ma jo r   impor t ance ,   a r e   a t   o the r   l oca l i t i e s   i n t e r rup ted  by 
c r o s s - f l e x u r e s ,   l o s e   t h e i r   i d e n t i t y ,  or a r e  so  complicate(2 by 
drag- fo ld ing   and   th rus t ing   tha t   they   pass   in to   o ther   s t ruc tures .  

Fo ld ing   i n   t he   Cass i a r  Mountains i s  not   ,near ly  so uniform. 

A l l  the   rocks  except   the  massive  l imestones  and  most  
quartzi tes   possess   secondary  f low  c leavage  which i s  developed 
t o  a high  degree of pe r fec t ion  i n  the  thin-bedded  argi l laceous 
rooks.  It i s  developed  regional ly   but ,   due  to   the  complexi ty  
of t h e   f o l d i n g  i s  not   everywhere   para l le l   to   the   ax ia l   p lanes  
of   the  folds . .  

1,000 f e e t ,   w i t h  some over turn ing ,   tha t   represent   over thrus t ing  
Drag-folds  are  seen on sca l e s   measu rab le   i n  a few f e e t  t o  

from t h e  west. Even l a rge r - sca l e   ove r tu rn ing  i s  ind ica t ed  and 
th i s  seems t o  be t h e   r e a s o n  why i t  was impossible   to   determine 
the   success ion  or t o '   exp la in   t he   gene ra l   s t ruc tu re   i n  any 
reasonable  completeness.  

i n   t h e   s o u t h   a b o u t   F l a t  Top Mountain and almost  as  openly 
fo lded   nor th  of Jackstone  Creek,   but   large  drag-folding  ser i -  
ous ly   compl i ca t e s   t he   ou t l i nes  of t hese   fo lds .  The s c h i s t o s i t y  
i s  f o l d e d   i n   t h e   s o u t h e r n   l o c a l i t y .  Member 6,  composed or" i n -  

readi ly   unders tandable .  Member 7 i s  of   wide   d i s t r ibu t ion   bu t  
competent rocks, i s  s o  deformed t h a t   t h e   s t r u c t u r e  i s  n o t  

p re s sed   i n to  a r e p e t i t i o n  o f  fo lds   ab reas t   o f   t he   S i f ton  con- 
i s  n o t  believed t o  be very t h i c k ,  poss ib ly  3,000 f e e t ;  com- 

g lomera te ,   the   s t ruc ture   appears   to   open  out  t o   t h e  north-.west 
and the  average o r  r e g i o n a l   a t t i t u d e  i s  almost f l a t .  This is 
best   seen  in   the  mountains   cut   through by  lower  Frog  River, 
where the  f la t ly-warped  beds  .are   caught  up i n t o   l o c a l  asym- 
m e t r i c a l   f o l d s ,  some of which a r e   t h e   e x p r e s s i o n  of t h r u s t i n g  
f rom  the   wes t ,   bu t   o thers   a re   s imply   i r regular   contor t ions  of 
no apparent  meaning. 

The sch is t s  of Member 4 a re   openly   and   i r regular ly   fo lded  

l a r l y   i n   t h e   s o u t h e r n   s e c t i o n ,   s t r o n g l y   c o n t o r t e d  and t h e  
s t r u c t u r e  i s  not   s imple.  The weaker a rg i l l aceous   t o   ca l . ca r -  
eous  bands a re   minu te ly  rumpled  and  drag-folded  between  the 
stronger,  competent  bands. The .prominent  limestone r i b  a t  
t h e  mouth of Frog River and the  southernmost  end of  t h e  
q u a r t z i t e  member d ip   s t eep ly   wes tward ,   bu t   t he   d ip  o f  t h e  

The generally  incompetent  rocks o f  Member 8 are ,   par t i tcu-  
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same q u a r t z i t e  on Mount Winston i s  40 degrees   eas tward   in to   an  
apparent   syncl ine of  which t h e   e a s t e r n   l i m b  i s  i n   t h e   e a s t e r n -  
most  range  about Moodie Creek. The only   explana t ion   for   such  
anomalous d ips  and t h e   f a i l u r e  of t h e   q u a r t z i t e   t o  be repeated 

t i o n   p u t s  Member 8 below Member 7 and  supposedly  the  equivalent 
i s . t h a t   t h e   s t r u c t u r e  i s  overturned  and  plunging.  This  explana- 

of Members 5 and 6 which l i t h o l o g i c a l l y ,  i s  not  s o .  Changes 
i n   l i t h o l o g y   o v e r  a d i s t ance  of severa l   mi les  m i & t  account f o r  

bands   t end   t o   p l ay   ou t   a long   t he   s t r i ke   t o   t he   no r th -wes t .  
the   d i f fe rence ,   and   cer ta in ly   bo th   the   l imes tone   and   quar tz i te  

The rocks  of  Member 9 d i p ,   i n   g e n e r a l ,   t o   t h e   w e s t ,  w i t h  

amount of r e p e t i t i o n   i n   t h i s  member. 
strong  minor  contortions.   There i s  probably a considerable  

There i s  much de f in i t e   ev idence   i n   t he   Cass i a r  Mountains 

most  cases no more than a few  degrees from t h e   v e r t i c a l ,  as seen 
of ove r tu rn ing   i n   t he  complex s t r u c t u r e .  The over turn ing  i s  i n  

in   d rag- fo lds ,   l a rge   and  small, produced by la te ra l   compress ion  
or  ove r th rus t ing  from t he   wes t .  

no s t ruc tu res   were  worked o u t ,   t h e r e  i s  evidence of t i g h t  
f o l d i n g   i n   s e c t i o n s   o f   r e g i o n a l   p a r a l l e l   d i p s .  There  would 
then  appear  t o  be,  of n e c e s s i t y ,   o v e r t u r n i n g   t o   t h e   e a s t   i n  
Member 14 which i s  supposedly  beneath Members 11, 12. and 13.  
The non-appearance of t h i s   l i m e s t o n e  on t h e   w a l l  of the .Trench  
south of  t h e   r e g i o n   f u r t h e r   p o i n t s   t o  some asymmetrical  major 
s t ruc ture .   Never the less  it cannot   be   sa id   tha t   there  i s ,  from 
the   c i ted   over turn ing ,   reg iona l   ev idence  of over thrus t ing   f rom 
the   wes t .  

I n   t h e  Rocky Mountains  overturning is  deduced.  Although 

No evidence  of   faul t ing was seen   a l though  the   sca le   o f  

However,.major f au l t i ng   cou ld   occu r   pa ra l l e l  o r  nea r ly  so t o  
t h e  work was such   t ha t   on ly   ma jo r   o f f se t s  would  be no t i ced .  

t h e   r e g i o n a l   s t r u c t u r a l   t r e n d s   a n d  i t s  presence  might  be hard 
t o   d e t e c t   w i t h o u t  a b e t t e r  knowledge of t h e   s t r a t i g r a p h y .  
I t  i s  a t   l e a s t   s u p p o s i t i o n a l   t h a t   t h e   T r e n c h  is  a l i n e  of 
s t r u c t u r a l  weakness   and . involves   fau l t ing  o r  combined f o l d i n g  
and f a u l t i n g ,   o r i g i n a l l y  o f  great   age  and  probably  repeated.  
I t  i s  p o s s i b l e   t h a t   l a t e r a l  o r  sympathe t ic   fau l t ing   took   p lace  
p a r a l l e l   t o   t h e  Trench   as   s l ic ing  of t h e   s t r u c t u r e s   a t   o b l i q u e  
ang le s .  

metamorphism i n  Member 5. A s  s t a t e d ,   t h e s e   s c h i s t s   i n  t h e  
southern part of   the   reg ion   a re   cons iderably   coarser   than  i n  
t h e   n o r t h e r n   p a r t  of t h e i r   e x t e n t .  Mica p l a t e s   a r e   l a r g e r ,  
l o c a l l y   t h e   s i z e  of a thumb-nai l ;   garnet  is prominently  de- 
veloped and t h e   r o c k   l o c a l l y  i s  a gne i s s .   I n   t he   no r the rn  

A f e a t u r e  of major  importance i s  the   vary ing   degree  o f  
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s e c t i o n   t h e  mica i s  i n  smal l   p la tes  and schis tosi ty ,   amounting 
commonly t o  no more t h a n  an advanced  stage of s l a ty   c l eavage ,  
i s  developed  regionally  across  the  bedding;:   garnet i s  not   seen 
i n  hand  specimens. 

r e l a t e d   t o  the .presence  of  pegmatites i n   t h e   s o u t h e r n   s e c t i o n  
This d i f f e r e n c e   i n  degree o f  metamorphism i s  d i r e c t l y  

and  probably t o   t h e  mapped g r a n i t i c   s t o c k .  About 15 mile;S south  
of t h e   r e g i o n ,   i n  Fox Pass ,   the  metamorphism i s  more in t ense  
and the   rocks   a re   in t ruded  by many dykes  and  small   irregular 
bodies of g r a n i t e .   I n   t h i s   s e c t i o n   t h e   s e d i m e n t s  have  been 
conver ted   to   fe l spa th ic  and ga rne t i f e rous   gne i s ses  and are? 

a rea  examined,  but t h e r e  i s  much f ine-gra ined  f a i n t l y  pinkish 
s t rongly   contor ted .  Few pegmatites  were  seen i n   t h e  small. 

g ran i t e ,   i n   ve ry   i r r egu la r   bands  and  masses.  measuring from a 
few inches   t o   t ens  of f e e t   i n   w i d t h .  The grani te   c rosscut : s  
and a l so   fo l lows   the   Fol ia t ion  of t he   rocks  .and has produced 
i n  some p laces   an   in t rus ion   brecc ia .  

Although  the main b a t h o l i t h  i s  about 20 miles  west of 
t h e  Trench i n   t h e   s e c t i o n  between Ludwig Creek apd Fox Pass 
the   e f fec ts   o f   in t rus ion   a re   obvious   in   the   p roduct ion  of 
gneisses  and s c h i s t s  and i n   t h e   i r r e g u l a r   i n t r o d u c t i o n  o f  
g r a n i t e  and  pegmatice  dykes  and  masses. No s u c h   e f f e c t s   a r e  
seen  Planking  the  batholith  from  Jackstone .Greek t o  McDame. 

e a s t  of t h e  main b a t h o l i t h i c   c o n t a c t ,  o r  r a the r   t he   p ro j ec . t i on  
of it in   t he   sou th  and  have l i t t l e   n o t i c e a b l e   e f f e c t   i n   t h e  
north,  where  even  contact  metamorphism i s  closely  confined, .  

t h e  many pegmatites of the  B u t l e r   R a q e  west of F in lay   River+ .  
The minor i n t r u s i v e s  have a counterpar t  f a r  t o  t h e   s o u t h   i n  

I n   s h o r t ,   t h e   e f f e c t s  of in t rus ion   spread   about  20 miles  

L i t t l e  i s  known of t h e  s t r u c t u r e  of t he  Trench i n  the  

wi th in  it and  not elsewhere o f  t h e  S i f t o n  formation of  Upper 
po r t ion  examined excep t   t ha t  it i s  an  old one. The presence 

Cretaceous o r  Eocene age   p roves   th i s .  The Trench  probably 
fol lows a l i n e  of s t r u c t u r a l  weakness  along  which  faulting 
has  occurred.  There i s  a suggest ion,   not   proved,   that  some 
fau l t i ng   occu r red   a t   compara t ive ly   r ecen t ' da t e   a long  a sca rp  

o f  Fox Lake (see P l a t e  I A ) .  This i s  a t  l e a s t   1 0 0   f e e t  i n  
severa l  mi l e s   i n  length  on t h e  western  f lank  abreast   and nor th  

he ight  and i s  seen t o  be continuous,  if only  f ragmentar i ly  
preserved. I t  i s  be l i eved   t o  be a f a u l t  scarp of  p re -g lac i a l  
age  and t o  be r e l a t e d  t o  t h e  l a s t   s t r u c t u r a l   a d j u s t m e n t  of  
the  Trench. 

* Geo. Surv.,  Canada, Sum.  Rept.  1927,  pt. A, p. 28. 
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Walker  Creeks b u t  there  has  been no continuous product ion 
Placer-gold d e p o s i t s  have  been worked on 'Tiheaton and 

from any o t h e r   c r e e k s   i n   t h e   r e g i o n ,  A few lode   depos i t s  
a r e  known bu t   t hey  have  not  been  developed.  Discussion 
will t h e r e f o r e   b e   r e s t r i c t e d   t o   g e n e r a l i t i e s ,   w i t h   b r i e f  men- 
t i o n  of a few known minera l   depos i t s .  

Placer   Deposi ts  

The depos i t s  on and  near Wheaton Creek  have previously 
been   descr ibed   in   de ta i l* .  In  1940 the   d rag - l ine   ope ra t ion  

was operated down-stream on t h e   E l v i r a  and R.yan l e a s e s .  Some 
continued on t h e  Peacock l ease   and  a small gaso l ine   shovel  

t i n u e s  t o  be  done on Faulkner  (Palmer)  Creek  though as y e t  
p r o s p e c t o r s   w e r e   a c t i v e   i n   t h e   g e n e r a l   l o c a l i t y   a n d  work con- 

no pay-gravel  has  been  found. 

rece ived   any   a t ten t ion  f o r  many yea r s .  k t  t h a t  time it was 
s t a t e d :  ** 

Walker  Creek,  discovered i n   t h e   s p r i n g  of  1877, has not  

"The prospect  obtained  has  been a v e r y  fair one: 
For  an  aggregate of 48 days '  work some 60 ounces 
O f  go ld   dus t   were   t aken   ou t :   rea l iz ing  from $18 
t o ,  $ 2 1  a day t o   t h e   h a n d .  The gold i s  f i n e , o f  a 
granulated  appearance,   and  heavy.qual i ty-- the 
largest   p iece  obtained  weighing  not  more than  
f i f t y   c e n t s .  Mr. Walker and par ty   found  that  
the   c reek   prospec ted   for   about  2 1/2 miles   about  
t h e  same as t h e  ground t h e y  had  worked. The creek 
i s  about  6 mi les   long  and the   average   wid th  i s  200 
f e e t ,   d e p t h   t o  bed-rook ( s l a t e )  7 t o  1 2  f e e t ,  no 
benches,   with  sloping  banks.  " 

However, the   next   year ,   1878,   the  Gold Commissioner r e -  
po r t ed   t ha t   " the   hopes   en te r t a ined   l a s t   yea r   w i th ' r ega rd   t o  
the   d i scove ry  by Mr. Walker of a new creek,   have,   unfor tunately 
not  been r e a l i z e d , "   i n '   s p i t e  of  t h e   f a c t   t h a t  $35,000*** worth 
of gold was recovered. Gold worth  $24,000 was recovered i n  

1882  one  white man and  s ix   Chinese  recovered only  $2200. In 
,1879 a f t e r  which  date  the  production  declined sha rp ly ,  and i n  

though  they  recovered  only $1000. S i n c e   t h a t  t ime   t he   c r eek  
t h e  l a s t  recorded  year ,  1887, 5 Chinese s t i l l  continued work 

* Bull .  No. 2, B. C .  Dept. o f  Nines,  1940. 

** Ann. Rept . ,   Minis ter  of Mines, B r i t i s h  Columbia,  1877 

e** Wa'lker Creek  gold was valued a t  $19 an  ounce. 
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appears t o  have  reoeived l i t t l e  o r  no a t t e n t i o n .  

a south-wes ter ly   d i rec t ion   in to   the   south  end of Deadwood Lake 
For  about 2 mi l e s  up from i t s  mouth the   c reek  flows on  about a 
2 per   cent .   grade  and  appears   to   be  a lmost ,completely worked 
over.   There  are many rock-pi les ,   o ld   s luice-boxes,  whipsawn 
lumber  and the  remains o f  15  log  cabins.  For a m i l e   f a r t h e r  
up-stream  the  creek-bottom  has  not  been.worked s o  ex tens ive ly ,  
b u t   t h e r e   a r e   s i g n s  of i t s  having  been  prospected  by  shaf.ts 
t o  bed-rock. In t h a t   s t r e t c h   t h e   g r a d e   s t e e p e n s   t o   a b o u t  5 
per  cent.  and t h e  bottom  narrows  to'about 100 f e e t   i n  a more 
canyon- l ike   va l ley ;   there   a re  more large  boulders   and it ap- 
pears   tha t   the   pay-s t reak   d id   no t   jus t i fy   working .  

Tie  creek,  which i s  between 5 and 6 mi les   long ,   f lows   in  

on t h e   t r a i l ,  who i n t e n d e d   t o  do some work on t he   c r eek .  I t  
seems l i k e l y  however, t h a t   t h e  lower s t re tch  has   been  thoroughly 
worked out  and  possibly  only a few  small unworked patches of 
deeper  ground  could  be  salvaged. A t  t h e   o l d   p r i c e  Walker  Creek 
gold  sold f o r  $19 an  ounce, s o  a t   t h e   p r e s e n t   r a t e  wages  might 
be made on t he   uppe r   s t r e t ch ;  however t h a t   p o s s i b i l i t y  remains 
t o  be  'proved. 

I n   t h e  autumn of 1940  three  prospectors  were  encountered 

'@alker  Creek  heads  in a b e l t  o f  g rey   s l a t e   con ta in ing  
many q u a r t z   s t r i n g e r s  and ve ins .  The s l a t e   b e l t  which i s  about  
half  a mile   wide~extends  south-eastward and c rosses  by t h e  

were  derived  from  the  quartz  veins  then  other  creeks which. 
second  lake a t   t h e  head of Sand Creek. If the  placer-gold.  

c ross  t he   s l a t e   be l t   m igh t   war ran t   p rospec t ing  f o r  p lacer .  

f o r  1E86, 1887, 1894  and  1906,  indicate that in those   years  
p a r t i e s  of prospectors  had been on t h e  Xechika and upper 
Turnagain  Rivers.  A t  t h a t   t i m e   f i n e   g o l d  was found a t  low 
water  on  bars on t h e  Kechika  and men working  with  rockers 
on var ious  bars ,   took  out  good pay f o r  shor t   t imes .  Re- 
cen t ly ,  two men are reported  to   have  recovered 10 ounces 
of f i n e   g o l d  from a bar on t h e  Kechika  below t h e  mouth of 
Frog  River. 

Accounts i n   t h e  Annual Reports of t he   Min i s t e r  of W' ,mes  

has  been  prospected,  and  although it i s  probable   tha t   p ros-  
It i s  n o t  known how  much 'of the  remainder  of t he   r eg ion  

pectors  have  been on many of t he   c r eeks   i n   t he   Cass i a r  MOUII- 
t a i n s ,  it i s  s a f e  t o  say   tha t   the   search   has   p robably   no t  
been  thorough. 

q u a n t i t y   i n   t h e  Rocky Mountains. The sedimentary  rocks do not  
appear t o  be mineral ized and t h e   e f f e c t s  of igneous  intrus5.on 

I t  is n o t   l i k e l y   t h a t   p l a c e r - g o l d  w i l l  ever  be  found i n  
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a r e   c o n f i n e d   t o   t h e   w e s t e r n   s i d e  of the  Trench.  

Mountains  traverse  rocks t h a t  contain  evidence of minera l iz -  
S t r e a m   f l o w i n g   e a s t  of  t h e   b a t h o l i t h   i n  t he   Gass i a r  

a t i o n .  The wes te rn   pa r t  of t h i s   s ec t ion   has   been   heav i ly  
g lac ia ted   and  some s t reams  have  cut . rapidly  in   gorges,   o thers  
head in  h igh   g l ac i a l   bas ins  and f a l l   i n   c a s c a d e s   t o   t h e   l a r g e r  
val ley  bot toms;   t runk  s t reams flow r a p i d l y  i n  canyons, or 
s lugg i sh ly   ove r   deep   va l l ey - f i l l s  of g l a c i a l   m a t e r i a l .  Some 
c r e e k s , p a r t i c u l a r l y   i n   t h e   e a s t e r n   p a r t  of  t h e  same s e c t i o n ,  
have  not  been  modified by g l a c i a l   a c t i o n   a n d  a few may rep re -  

t o  produce  placer   concentrat ions.  
sent   the   cont inuous,   prolonged  erosion  which seems necessary 

The f a c t o r s   t h a t  have  produced  and  permitted  the  reten- 
t i o n  of placer-gold  concentrations  have  elsewhere  been enumer- 

Wheaton Creek c rosses  a b e l t   o f   s l a t e   c o n t a i n i n g  numerous 
a t e d   i n   t h e   c a s e  of ',&eaton Creek  (see page 27 ) .  To summarize, 

quar tz   ve ins .  The gold   re leased  by e ros ion  of t h e   q u a r t z  
ve ins ,   du r ing   t he   ea r ly   Te r t i a ry ,  was concentrated i n  p lacer  
d e p o s i t s   i n   t h e   s t r e a m  bed of the anc ien t  valley.  In  the  l a t e  
Te r t i a ry ,   bu t   p re -g l ac i a l ly ,  'Wheaton Creek  was rejuvenated and 
t h e  stream inc i sed  a canyon t h a t   e x t e n d e d   f o r  4 miles above 

t ime  reconcentrated i n  f a v o u r a b l e   s t r e t c h e s   i n   t h e  canyon. 
i t s  mouth; t he   o r ig ina l ly   concen t r a t ed   p l ace r -go ld  was a t   t h i s  

During t h e   P l e i s t o c e n e   t h e   v a l l e y  was occupied by i c e  and was 
t o  a small extent  eroded  and  modified by it, y e t   t h e   p o s i t i o n  
of the  placer-gold  in  the  bottom  of  the  canyon  saved it from 
being  dispersed by i c e  movement. Any gold Which may have  been 

g l a c i a l  'Nheaton Creek has   re - inc ised  i t s  c o u r s e   i n  t h e   l a t e  
l e f t  on higher  exposed rock  benches was swept away. The post-  

T e r t i a r y  canyon  and  has  eroded much of t h e   g l a c i a l   f i l l  so 
t h a t - t h e   p r e s e n t   d e p t h   t o   b e d - r o c k   i n  most p laces  i s  not  
g r e a t e r   t h a n  30 f e e t .  

The same condi t ions  and  sequence of  events ,  or approxi- 
ma te ly   t he  same, may o b t a i n   i n   o t h e r   p a r t s  of t h e   r e g i o n ,  
inasmuch a s  it has  been shown tha t   g lac ia t ion   has   been   wide-  

va l leys   took   p lace   p re-g lac ia l ly .   Consequent ly ;  f u r t h e r  
spread  and  that   regional   re juvenat ion or i n c i s i o n  of  stream 

placer   p rospec t ing   in   a reas  of favourable   rocks  should be 
undertaken  with a full apprec ia t ion  of t h e   s t r e a m   h i s t o r y  and 
i n   t h e   l i g h t  of what i s  known d e f i n i t e l y .  

Lode Deposits 

p a s t   y e a r s   i n t e r e s t  was n a t u r a l l y ,  and f o r  good reasons,  
Knowledge of e a r l y   l o d e   d i s c o v e r i e s  i s  scanty   bu t  i n  

centered on placer.   Yet i n  1898, Inspec tor  Moodie s t a t e s  
"at  t h e   l a k e  (Deadwood Lake) I found Mr. Walker (poss ib ly  
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t he   d i scove re r  of  Walker .Creek)  and a companion, prospect ing 
f o r  t h e  C.   C .  R .  Company ( t h e  Cassiar Central  Railway Company). 
They have  found some .good prospects  of both  gold  and  coppf?r  in 
quar tz .  " 

Brit . ish Columbia,  ,1906, it i s  recorded   tha t  a par ty 'o f   p rospec tors  
Fur thermore ,   in   the  Annual Report ,   Minis ter  of Nines,. 

se t   ou t   f rom McDame and t r ave l l ed   abou t  80 miles  south-eastward 

and it i s  s t a t e d   t h a t   t h e   q u a r t z   a s s a y e d   w e l l   i n   g o l d ,  si!.ver and 
i n t o  t h e  Turnagain  sect ion.  Some claims  were  staked  and  recorded 

copser   ,but   nothing  fur ther  i s  known. 

k copper  deposit  i s  r e p o r t e d   t o  have  been  staked  years 

was made and  s taked i n  Hidden  Valley  Creek,  tr ibutary  to  Turn- 
ago'  on the  lower  Gataga  River, and i n  1940 a copper  discovery 

again  River  bet3veen Mosquito and  Sand  Creeks., Neither of  t hese  

Hidden  Valley  Creek was obtained.  
depos i t s  was seen,   but  a ve rba l   desc r ip t ion  of the  discovery  on 

No mineral   deposi t  was s e e n   i n   t h e  Rocky Mountains,  and 

eas t   o f   t he   F in l ay   R ive r ,  far t o   t h e   s o u t h  of t he   r eg ion ,   bu t  
l i t t l e  evidence of quartz   veining.  Copper i s  repor ted   to   occur  

ized.  Throughout  the Rocky Mountains t h e r e  i s  f a i r l y  wide- 
in   general   these  mountains   have  not   proved  to   be  wel l   mineral-  

spread and prominent  veining by c a l c i t e ,  f o r  t h e  most part 

con ta in  a minor  amount of q u a r t z   t h a t  i s  not   mineral ized.  A 
i n   s m a l l  and d i scon t inuous   s t r i nge r s ,  and a few of these  veins  

f e w  quartz   veins   were  seen  east  of  Gataga  River i n   t h e  lower 
15   mi les ,  and a few e a s t  of  Gataga  Mountain,  but no mineral  
was seen   i n  them. A search was made i n   t h i s   s e c t i o n  f o r  the  
repor ted   copper   depos i t   bu t   wi thout   success .  

sees, almost e x c l u s i v e l y   i n  t h e  non-calcareous rocks.  Pdost 
ve ins   con ta in   anke r i t e ,  o r  rusty-weathering  carbonate.  

I n  m n y  parts of t h e  Cassiar Mountains  quartz  veins  were 

Glassy  white   quartz   veins   are  numerous i n  the  coarse-  
grained sch is t  about Ludwig Creek.   I r regular   veins   contain-  
i ng   py r i t e   occu r   i n   t he  crumpled  rocks of Member 5 on  Rainbow 
Rive r .   F loa t   con ta in ing   py r i t e  and a l i t t l e  cha lcopyr i te  'was 

f r o n t  r a n g e   t o  Frog River ,  and one  small v e i n  conta in ing  
seen nea r   t he  mouth of Rainbow River ,  and i n  p a r t s  of t h e  

cha lcopyr i t e  was seen  on  the  mountain  north-west of  Paddy 
Creek.   Quartz   veining  containing  pyri te ,   chalcopyri te  and 
galena was found 7 miles  south-west of t h e  mouth of  Denetiah 
Creek.  Quartz  veins  were  seen  south-east  of  the  lakes a t  
t h e  head of Sand  Creek and a l s o   c o p p e r   f l o a t  below t h e  mouth 
of   that   creek  on  the  Turnagain.  Some q u a r t z   f l o a t  was seen 
north-west of  Jackstone  Creek. 
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w a t e r ' s  edge is  composed 'o f   i n t ense ly   s i l i c i f i ed   l imes tone  
and  contains many  sma.11 s t r i n g e r s  of cha lcopyr i te .  

On t he   ea s t e rn   sho re  of  Dal l  Lake a small  bluff a t  

The discovery on Hidden  Valley  Creek is r e p o r t e d   t o  con- 
s i s t  of cha lcopyr i t e   mine ra l i za t ion   ac ross   w id ths   a s   g rea t   a s  
40 f e e t ,  and t r a c e a b l e   f o r  2000 f e e t .  The gangue a p p e a r s   t o  
c o n s i s t  of a n k e r i t e  and qua r t z ,  and a l i t t l e   g a l e n a   o c c u r s  
l o c a l l y .  No f u r t h e r   d a t a   a r e   a v a i l a b l e .  

I t  should be n o t e d   t h a t   t h e   b a t h o l i t h i c   c o n t a c t  makes 
a sharp  bend a b r e a s t  o f  Dell Lake. The c o u n t r y   a d j a c e n t   t o  
o r   r a d i a l   t o   t h i s  bend  should make good prospecting  ground f o r  
some m i l e s ,   p a r t i c u l a r l y   a s   t h e r e  i s  i n  it a considerable  d i -  
v e r s i t y  of rock   t ypes   and   s t ruc tu res .  
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