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FRASZR  RIVZR TlRTIARY DRAINAGZ  HISTORY 

IN RZLATION .TO 

.PLACZR-GOLI)  DZTOSITS 

(Part  11) 

1NTROI)VCTION 

Bulletin No. 3, 194.0,  and  continues  the  investigation  of the Fraser 
River  drainage as far  as  the  Grand  Canyon,  109  miles  up-stream  from 
Frince  George.  The  river,  confined for 120 miles  up-stream  from 
this  point,  emerges  from  the  Rocky  Mountain Trenc'h  through a wide 
local  break in  the  north-westerly  continuity  of thht great  valley. 

This  report  supplements  3ritish  Columbia  jjepartment of nines 

Reference  is  invited  to  British  Columbia  Department of' Mines 
Bulletin No. 3, 1940,  for  much  preliminary  information  whioh  is 
not  repeated  in  this  report. 

at  different  periods in its  history,  given on page 2 of  Bul.letin 
No. 3 ,  1943, are  repeated  here.  The  terms "pre" and  "inter"  are 
used ip  the  ordinary  geologic  sense.  The  term  "pre-volcanic 
Fraselr' River"  designates  tne  river  antedating  the  volcanism ex- 

River"  is  applied  to  the  river  flowing  between  the  two  periods 
presssd  by  the  Lower  Lavas.  The  term  "inter-volcanic  Fraser 

Upper  Volcanics.  The  term  "intra-Lower  Lavas  Fraser  River"  is 
of volcanism expessed respectively  by  the  Lower  Lavas  and  the 

applied .to the river  flowing  during  or  before  actual  cessat.ion 
of  volcanism  expressed by the  Lower  Lavas.  The  term  "intra-Lipper 
Voloanics  Fraser iiiver" is  applied  to  the  river  flowing  during or  
before  actual  cessation of the  volcanism  expressed  by  the Cpper 
Volcanics.  Zxposures of sediments of the  last-mentioned  were 
found  during  the  field  work  of  1940. 

For convenience  the  terms  used to desipate' the  Fraser  River 

of  the  Fraser  River,  investiration  during  1943  was  made  by 

yon. The XcGregor iiiver  and Herrick  Creek  were  ascended  as  far  as 
outboard-enginad  motor-boat,  between  Macalister  and  the  Grand  Can- 

the  junction of Fontoniko  Creek  with  the  latter. '&ere deemed 
necessary  mountains  adjacent  to  the  river  were  examined,  and  after 
completion of reconnaissance  by  boat,  regions  more  remote  from  the 
Fraser  River  adjacent  to  its  large  tributary,  the  Nechako  River, 
were  explored. 

To facilitate  examination of all  rock-outcrops  on  both  banks 

drainage-history  of  the  Fraser  River,  it  was  found  necessary  to 
devote  some  time  to  study  of  Pleistocene  features  to  decipher 
Tertiary  drainage-history. 

Although  this  report  does  not  deal  with  the  Pleistocene 
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inst rument   being  checked  as   f requent ly  as p r a c t i c a b l e  by  comparison 
Nost  elevations  mentioned  were  determined.  by  altimeter,  the 

with  Geodetic  Survey monuments a t   P r i n c e  George,  Stratnnaver  and 
2uesnel.  . I n  some c a s e s   t h e   c o n t e x t   r e n d e r s   c l e a r   t h a t   e l e v a t i o n s  
given  are   those  determined by t h e  Department of Lands. 

I t  i s  des i red  t o  t ende r   t hanks   t o  C .  C .  K.elly  of t h e  B r i t i s h  
Columbia  Department of Agr i cu l tu re ,   i n   cha rge  of t he   so i l   su rvey  of 
a l a r g e   a r e a   c e n t e r i n c  i n  ?rince  Georga, for kind  ass is tance  ex-  
t ended   i n   va r ious  ways. 

Thanks a r e   a l s o  due 3 .  IIobe and X. Framsta t   for   t imely   and  
inva luab le   a s s i s t ance  i n  n a v i g a t i n g   t h e   d i f f i c u l t   w a t e r s  o f  Herr ick 
Creek. 

Lorne 2.  Rowebottom. 
A s s i s t a n c e   i n   t h e   f i e l d  was rendered  by  Alan R .  Smith and 
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A summary of t h e  more impor t an t   f ac t s   a sce r t a ined   i n   t he   cou r se  

body o f  t h e   r e p o r t .  . 

of f i e l d  work during  1940 i s  g.iven  below. De ta i l s   fo l low  in   t he  
. .  

(1) On t h e   e a s t  bank of the   Fraser   River ,  somewhat over 3 
miles  n o r t h  of Shelley,   exposures of sediments  (conglomerate.and 
sandstone) o f  the  pre-volcanic  Fraser  River,   occur  in  the  Canadian 
National  Railway-cutting  and  .extend  below  river-level. Eo f o s s i l s  
were  found in   these   sodiments   and   the   s ta te  o f  p reserva t ion  o f  

degree of l i t h i f i c a t i o n  o f  the   sediments   suggests   that   their   age 
s i l i c i f i ed   d r i f twood   p roved . too  poor f o r  i d e n t i f i c a t i o n .  The hi&h 

i s  e a r l y  Zocene o r  possibly  even  iate  Cretaceous.   This  exposure 

nor thern   ear ly   deep   inc is ion   accompl ished  by the  pre-volcenic  
i s  deemed of h i g h   c r i t i c a l   v a l u e   a s  it proves  not  . .  only . t h e  far 

F rase r   R ive r ,   bu t   a l so   t he   exac t   pos i t i on  of t h e   r i v e r  a t  t n a t  
t ime . 

( 2 )  T h i s  examination  disclosed a wide brea!c i n   t h e  Rocky 
Mountain  Trench  near  the  Grand Canyon. A t  t h i s   po in t   t he   sou the rn  

but  a few  mi les   fa r ther   to   t e rmina te   near   S inc la i r   Mi l l s  a t  the  
wall  of  t h e  Trench  ends  abrupt1y;while t he   no r the rn  wall cozt inues 

g r e a t  gap about 1 2  miles  wide,  caused by the   junc t ion  of t he  
McGregcr River  Valley w i t h  the  Fraser   River   Val ley.  This break 

i s  r e s t o r . e d   t o   n o r m 1   p r o p o r t i o n s   a t   t h e   j u n c t i o n  af t h e   v a l l e y s  
i n   t h e   c o n t i n u i t y  of the  Rocky Xountain  Trench  continues  unti l  it 

of t h e  Paclc.and  Farsnip  Rivers,  from when-ce it cont inues north.- 
wes te r ly  f o r  many miles .   After   f lowing  confined  within  the Rocky 
Mountain  Trench f o r  120  miles,  the.Fraser  RivSr  emerges  from it . 
. jus t  above the  Grand Canyon; and then'   f lows  over  the  eastern  edge 
of  the  Nechalco Plateau.. The r i v e r  makes a bend a t  i t s  most north-  
e r l y   p o i n t  by reason o f  t he   su r round ing   s t ruc tu ra l   f ea tu re s .  The 

Val ley,  trends d i r e c t l y  across t h e  d i r e c t i o n  of f l o w  of t h e  r i v e r  
Arc t ic -Pac i f ic  Divide, bu t  a few miles   west  of t h e  McGregor River 

u p  t o   t h i s   p o i n t ,  and it i s  apparent  t h a t  a t  no time i n  i t s  h i s t o r y  
can  the  Fraser  River  have  continued t o  f l ow  in  a north-wester ly  
d i r e c t i o n   p a s t   t h e  mouth of the  KcGregor River .  I t  i s ,  hoxever, 

wa te r s   i n  t h a t  p a r t   o f   t h e  Fraser  River down-stream  from t h e  mouth 
q u i t e   p o s s i b l e   t h a t   t h e r e  has  been a r e v e r s a l   o f - f l o w  of t:he 

o f  the  McGregor.River, a s  sugEested  in  ( 4 )  below. 

(3 )  . In the  course of t h i s   examina t ion ,   an   i n t rus ive  .tongue 
of d i o r i t e  was d iscovered   a t   the   nor th-wes tern  end  of the  jearpaw 
Mountains,   ,north-east  of S i n c l a i r  Mills (F i i .   3 ) .   Th i s '   r ange  of 
mountains  he.re  forms  the  northern  wall  of  the Rocky ?lounta.in 
Trench,  the  north-we'sterly  continui, ty of which i s  a t  t h i s   p o i n t  
i n t e r rup ted  by a .wide b reak   a s  rnentioned i n  (2.)  above. The occur- 
rence of i n t rus ive   rocks   i n   t he   no r the rn   wa l l . o f .   t he  Rocky Mountain 
Trench a n i   n o r t h  of Eaglet  Lake ind ica t e s   t he   f a r   ea s tward   ex ten t  



of t h e   e f f e c t s  of the   Jura-Cre taceous   revolu t ion .  The presence of 
i n t rus ive   rocks  a t  these   po in ts ,   a l so   sugges ts   the   l ike l ihood t h a t  

were   deve loped   pr ior   to   the   Laramide   revolu t ion   and   gradual   up l i f t  
t h e  Rocky Mountain  Trench  and some p a r a l l e l   t r e n c h e s   i n   t h i s   r e g i o n  

of t h e  Rocky Mountains.  Pronounced t r e l l i s - t y p e   d r a i n a g e  i s  ex- 
h i b i t e d   l o c a l l y   t o   t h e   s o u t h - e a s t  of t h e  McGregor River   (F ig .   3 ) .  

( 4 )  The ev idence   ob ta ined   sugges ts   tha t   d ra inage  i n  the   south-  
wester ly   f lowing  par ts   of   Berr ick  Creek  and ' the McGregor River  has 
been   reversed   ( these   waters   a re   v i r tua l ly  one  and t h e  same stream 

t h e  "SerricL"McGregor" R i v e r ) .  In la te   Cre- taceous   t ime;   poss ib ly  
occupying  the same v a l l e y ,  and a r e   r e f e r r e d   t o  i n  t h i s  r e p o r t   a s  

headwaters of t h e  Murray River ,   then   f lowing   nor th-eas te r ly  
e x t e n d i n g   t o   e a r l y   T e r t i a r y   t i m e ,   t h e s e   w a t e r s  were l i k e l y   t h e  

poss ib ly   the   r ' raser   River   a t   the   g rea t   bend   a t  i t s  most n o r t h e r l y  
th rough   t he   s i t e  of the   Monhan  Pass   in   the  Rocky Mountains.   Quite 

point  nowoccupies  the  deepened  bed  of a former t r i b u t a r y  of t h e  
Herrick-McGregor R ive r ,   t hen   f l owing   i n   t he   oppos i t e   d i r ec t ion .  
Reversal  of drainage was due t o  two c a u s e s :   ( a )  Cap-ture of i t s  
headwaters by the   r a~ id ly - re juvana t ing   sou the r ly - f lowing   F rase r  
River   (ev idence   c i ted   in  (1 ) above) ,  nlhich sapped  the power o'f t h e  
IIerrick-McGregor  River t o   m a i n t a i n  i t s  f low,   as   d id   the   Peace  
R i v e r ,   a g a i n s t   ( b )   t h e  slow  upheaval of t h e  Roclcy Kountains  during 
t h e  Laramide r e v o l u t i o n   i n   e a r l y   T e r t i a r y   t i m e .  

( 5 )  Supported by st rong  a l though  indirect   evidence,  it i s  
p o s t u l a t e d   t h a t   i n   l a t e   C r e t a c e o u s   t i m e   t h e   a n c e s t r a l   F r a s e r  
River  drainage was n o r t h e r l y .   & e t h e r   t h i s   d r a i n a g e  was mainly 
by the  Peace  River   and  par t ly  by t h e  Herrick-McGregor  River, o r  
p a r t l y  by the  Peace  Ziver  and  mainly by t h e  Berrick-McGregor i s  
con jec tu ra l ,   bu t   t he   r e su l t   o f   t h i s   examina t ion   f avour s   t he  adop- 
t i o n  o f  t h e   l a t t e r   h y p o t h e s i s .  

( 6 )  Reference  (Fie.  2 )  w i l l  r ende r   c l ea r ,   t ha t   t he   F rase r  
River makes a wide detour   to   the  west   between  %kites   Landing and 
t i e  mouth of the  Cottonwood.River.  Exposures  leave  no  doubt  as 
t o   t h e   r e a s o n .  The pre-volcanic  southerly-flowing  Fraser  River,  
intra-Lower  Lavas  Fraser  River  and  the  inter-volcanic  Fraser 

L a d i n g  and t h e  mouth of t h e  Cottonwood River ,   the  approximate 
River,  occupied a v a l l e y  t rending  a lmost  due  south between T,Pnites 

p o s i t i o n  of which i s  indicated  (Fip. .  1 B r i t i s h  Columbia  Department 
of  Mines B u l l e t i n  Eo. 3, 1940) .  Th i s   va l l ey  i s  now l a r g e l y   f i l l e d  
e x c e p t   a t  i t s  north-western  extremity where it i s  occupied  by  the 
nor ther ly- f lowing   par t  of Canyon Creek. The western  rock-rim  of 
t i i s  v a l l e y  i s  the  rocky  region  west  of Whiteslanding  Creek,  and 
the   eas te rn   rock- r im i s  exposed on Government,  Hixon, Terry and 
Ahbau Creeks,  and on t h e  Cottonwood River a t  t h e  highway cross ing .  
P r i o r  t o  the  inter-volcanic   Fraser   River ,   the   waters   occupied  the 
e a s t e r n   p a r t   o f   t h i s   v a l l e y .  From exposures of Aus t r a l i an  members 
( a )  of the  Fraser   River   formation,  and' of  sediments of t he   p re -  



volcanic   souther ly-f lowing  Fraser   River  on Canyon Creek, it i s  
be l ieved   tha t   the   accumula t ion  of   sed iments   in   the   eas te rn   par t  
of t he   va l l ey   caused   t he   i n t e r -vo lcan ic   F ra se r   R ive r   t o   sh i f t  t o  
t he   wes t e rn   pa r t  of this  valley.   2xposures  also  demonstrate  con- 
c l u s i v e l y   t h a t  up t o  t h i s  t ime  the West  Road (Blackwater)  River 
joined  the  Fraser   River   a t   h 'hi tes .LandinE,  and t h a t  t h a t  p a r t  o f  

Road River and the  mouth of t h e  Cottonwood River was n o t   t h a n   i n  
the   p re sen t   F ra se r  Ri-ver Valley  between  the mouth of t h e  West 

ex is tence .  \,;hen the  Fraser   River  was subsequently dammed a t  down- 
s-tream po in t s  by the  .Upper Volcanics,  it abandoned i t s  anc ien t  
v a l l e y   i n   t h i s   r e g i o n  which was . l a r g e l y   f i l l e d  w i t h  an imme:nse ac-  
cumulation of sediments.  A new v a l l e y  was inc i sed  between t h e  

mouth of t h i s   r i v e r )  and t h e  mouth of t h e  Cottonwood River ,  and 
former mouth of  the  Kest  Road River   (half  a mile  above the   ? r e sen t  

drainage was reversed   in   the   former  nort'n of i t s  mouth. The Cot- 

bu t   t he   Te r t i a ry  Mine-Canyon Mine channel   qui te   possibly  re?re-  
tonwood Canyon i s   l a r g e l y  a pos t -g l ac i a l  and Ple i s tocene   fe ;%ture ,  

s e n t s   t h e   T e r t i a r y   c u t t i n g  of the  lower  end o f  t he   de tou r .  

( 7 )  No evidence was found  of damming of t he   F rase r   9 ive r  by 

t h e  ot'ner  hand t h e r e  i s  very  conclusive  evidence of t h e  damming 
e i t h e r  Lower Lavas  or  iipper  Volcanics  sp-stream  from  Quesne:t. On 

Lower Lavas. If t h e s e   l a s t  two r i v e r s  were dammed by the  Upper 
o f  t h e  ilechako  Xiver and i t s  t r i bu ta ry ,   t he   Ch i l ako   R ive r ,  by t h e  

Volcanics no evidence of it was found. 

River damqed by t h e  Upper Volcanics were  found ( t o  which the   t e rm 
(8 )  During 1943, large  exposures  of  sediments of the  Fraser  

"intra-Upper  Volcanics  Fraser  River '!  i s  app l i ed ) ,   nea r   t he  t o p  of 
t h e   e a s t  r i m  of the   Fraser   River   Val ley  near   Macal is ter .  

were discovered a t  severa l   po in ts :   wes t  of the   Fraser   River   near  
Prince  George; on both  banks o f  the  Fraser  River  near  the  Junc- 
t i o n  of Tabor Creek, and on Government,  Hixon  and Terry  Creeks. 
These depos i t s   fo r=  a f a l s e  bed-rock on which, i n   s e v e r a l   i n s t a n c e s ,  
imi)ortant  concentrations of placer-gold are found. 

(3)   Lacus t r ine   depos i t s ,   be l ieved  t o  be of Te r t i a ry   age ,  

(10) Comnercial P o s s i b i l i t i e s  

( a )  T'ne c s soc ia t ion  of a concentrat ion of placer- .gold-  
w i t h  t h e   l a c u s t r i n e   d e p o s i t  on t h e   e a s t   s i 2 e  of the   Fraser  F:iver 
near Tabor Creek ,   i nd ica t e s   t he   adv i sab i l i t y  o f  prospect ing on 
the  west   s ide o f  t h e   r i v e r   i n   - t h i s   r e g i o n  where' a s imi la r   depos i t  
e x i s t s .   U n l e s s   p o s t - g l a c i a l   p a v e l s   d i r e c t l y   o v e r l i e   t h e   1 a . t t e r  
Ynere  canno-t, of course,   be   any  placer   concentrat ion due t o   t h e  

fu r the r   cond i t ion  must  therefore .be   sought .   Prospec t ing  a1E.o 
e x c e l l e n t   f a l s e  bed-roc:: formed  by the   l acus t r ine   depos i t .  T h i s  

seems meri ted on t h e   e a s t   s i d e  of t h e   r i v e r  north and  south of 
t'ne po in t s  a t  which t h e   l a c u s t r i n e   d e p o s i t  i s  exposed. 
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t r a t ion   o f   p l ace r -go ld  in  t h e  bed OS t h e   r i v e r   % h e r e  it c u t s   t h e  
depos i t ,   bu t  in view  of the  depth and v e l o c i t y  of t h e   r i v e r ,  it 
seems un l ike ly   t ha t   t he   go ld . can   be   p ro f i t ab ly   r ecove red . .  

. I t  i s  a r a t i o n a l   i n f e r e n c e  t h a t  t h e r e  must  be a concen- 

( b )  The exposures of  compacted  sediments of the  Ter- 
t i a r y  '/Jest Road River,  and. of t he   we l l - l i t h i f i ed   s ed imen t s   o f   t he  

body o f   t h i s   r e p o r t ,   a r e   i n   b o t h   c a s e s  of cons iderable   ex ten t .  The 
pre-volcanic   Fraser   River   near   Sh.el ley,   descr ibed i n  d e t a i l   i n  t h e  

q u e s t i o n   a r i s e s  as t o  whether  commercial p o s s i b i l i t i e s   e x i s t   i n  
e i t h e r   c a s e .  Recovery of  bed-rock  value's  could  only  be made by 
deep-lead  mining  methods,   the  cost  of which  even although no d i f -  
f i c u l t i e s  were  encountered  due to   wa te r  or bad  ground, would be 
unavoidably  high.  Unfortunately,   moreover,   important  cri t ical   fac- 
t o r s   a r e   e n t i r e l y  unknown, f o r  example the  depth  to  bed-rock,  and 
t'ne bed-rock  valves.  In  both^ cases  bed-rock i s  below t h e   l e v e l  of 

B u l l e t i n  No. 3 ,  1940) might   serve  as  an   ind ica t ion  of what may be 
the   Fraser   River .  The values  found i n   t h e   T e r t i a r y  Mine ( see  

expec ted   in   the   case  o f  t i e   T e r t i a r y   K e s t  Road River .  In the   case  
of the  exposures  of the  sediments   of   the   pre-volcanic   Fraser   River ,  
near   She l ley ,  it i s  even mor~a d i f f i c u l t   t o  form an opinion  of  bed- 
rock  values .  In t h i s   c a s e  a l l  t h a t  can  be  said i s  t h a t   t h e   r i v e r  
possibly  eroded a qua r t z   ve in   t e r r a in   up - s t r ea -  a t  i t s  most  north- 
e r l y   p o i n t .  The present   outcrops of t h e s e   v e i n s   a r -   o n l y   s l i g h t l y  
aur i fer0u.s .  
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TOPOGRAPHY 

Fraser   River   Val ley 

t a i n  Trench  by t h e  Yellowhead Pass,  a &ai: i n   t h e   n o r t h e r n   w a l l  of 
In i t s  upper   reaches  the  Fraser   River   enters   the Rocky Mcun- 

t h e  Trench opposite  Tete  Jaune. From t h i s  po in t   t he   r i ve r   f l ows  
north-wester ly   within  the Rocky Mountain  Trench i n  which itt i s  i m -  
pr isoned for a d i s t ance  of 120  m i l e s .   J u s t  above t h e  Grand Canyon 

ends   abrupt ly   bu t   t emporar i ly .  The southern  wall  merges i.n t h e  
103 miles  up-stream from Prince  George,  the Rocky Mountain  Trench 

Nechako P la t eau ,  a t  t h i s   p o i n t ,   w h i l e . t h e   n o r t h e r n  wall te rmina tes  

Val ley,  which i s  about 1 2  miles  wide a t  i t s  accordant   junot ion 
a few m i l e s   f a r t h e r   a t   t h e   s o u t h w e s t e r l y - t r e n d i n g  McGregor River 

with  the  Fraser   River   Val ley.  Bearpaw Mountains, which here  form 
the   no r the rn  wall of t h e  Rocky Mountain  Trench, r i s e   t o  a height  

nor-tn-west  end of t h i s  range  being 5,557 f e e t .  
of about 3,503 f e e t  above the   Fraser   River ,   the   e leva t ion  of t h e  

The topoeraphy  both  to   the  north-east  and t o  the  south-west 
of t h e  Fraser R i v e r   i n   t h i s   r e g i o n  i s  noteworthy.  There m e   s i x  

the  south-west of t he   cen t r a l   r anges  of t h e  ilocky  Mountains al.1 
ciosel;f-.spaced parallsl   northwesterly-trending  mountain  ra.nges t o  

of which t e r m i n a t e   n o r t h - w e s t e r l y   a t   t h i s   p o i n t .  These a r e ,  
naming them from east   to   west ,   the   Eazaiko  Mountains ,  McGregor 
Mountains,  Bearpaw  Mountains,  Caribco Range (which  forms t h e  
southern wall of t h e  Rocky Mou.ntain Trench,   upstream from t h e  
Grand Canyon), t h e  unnaned  range  between  the Bowon and 'Glillow 
Rivers ,  and t h e  unnamed range  between  the  Killow  and  Fraser 
Rivers ,  at  the  north-westsrn  end of which i s  "Six  Mile  Mountain" 
t o  t h e   e a s t  of Tabor  Lake. 

At  t he   no r the rn  end of t h e  last three  mountain rang's i s  a 

d i r e c t l y  across  the d i r e c t i o n  of  t h e  major  axes of the ranges; be- 
l a r g e   v a l l e y  of mature r e l i e f   a b o u t  20 in i les   in   l ength 'which   t rends  

tween the  south-wester ly  and nor th-wes ter ly   t rending   par t s  of the  
Fraser   River   Val ley.   In   short  it forms a more gradual  bend of t h e  
Fraser   River   Val ley  than t h a t  occupied  by  the  r iver a t  i t s  most 
no r the r ly   po in t  and i s  followed by both  the  Canadian  Natio-?al 
Railway  and  by  the  highway.  This  valley i s  l a rge ly   un f i l l<sd  and 

d ra ins   wes t e r ly   i n to   t he  1, l i l low River ,  and t h e   l a s t  two d r a i n  
i s  occupied  by  Eaglet,  lileza and Bansard Lakes ,   the   f i r s t -nent ioned  

almost  opposite  the McGregor River  Valley and considerably  north 
eas t e r ly   i n to   t he   F rase r   R ive r .  The eas t e rn  end of t h i s  v l i l ley i s  

of t h e   p o i n t   a t  which the.   nor thern  wal l  of t h e  Rocky Mounttiin 
Trench ends ( F i e .   3 ) .  There  seems every  reason  to  suppose  tha-t  

r i o d  by a large  s t ream of water .  A t  i t s  western end it comnences 
t h i s   v a l l e y ,  now abandoned, was once  occupied for a lengthy  pe- 

somewhat abrupt ly   as   though  rapidly  eroded  by a t ransverse  water-  
course,  for example t h e  Willow River which f lows   d i r ec t ly  across 
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Key map showing loca t ion  of Figures 1, 2 and 3. 
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the   course of t h i s   v a l l e y   n e a r  i t s  mergence  with  the  Frase:r  River 
Val ley.  On the  other  hand,  the Bowrcn River,nearby,makes  an 
a b r u p t   e a s t e r l y   t u r n ,   f l o w i n g p a r a l l e l  t o  it u n t i l   j o i n i n g   t h e  
Fraser  River.  Rock-rims  about a qua r t e r  of a mile a p a r t ,   r i s e  
some hundreds  of  fee-t  above  and on e i t h e r   s i d e  of Saglet  Lake. 

The r i s e  on the  southern  s ide of the   l ake  i s  l e s s  sha:rp  and 
t h e  rim somewhat lower than on the   no r th  where it forms  the  south- 
e rn   s lope  of a mounta in ,   e leva t ion   3 ,117   fee t ,   in   the   cen t ra l   par t  
of which i s  a g ran i t e   s tock .   Eas t e r ly ,   t he   he igh t  of both rims of 
this  valley  decrease  towards  mereence  with  the  Fraser  River  Valley 

t h a t   t h e  bottom of t h i s   v a l l e y   c a n   b e   b u t   l i t t l e  above  tha-t  of  the 
somewhat down-stream  from  Hansard  Post  Office. I t  i s  apparent  

Fraser   I i iver   near   Bansard  s ta t ion,   e levat ion  2 ,006  feet .  .As de- 
termined by a l t i m e t e r  on A u p s t   2 8 t h ,   t h e   e l e v a t i o n  of the   Fraser  
River a t   t h e  end of the  motor-road  near  iiansard  station was only 
20 f e e t  below t h e   l a t t e r   p o i n t .  Tne elevation  of  Aleza Lake s t a -  

River a. t   Prince George  on the   da t e  mentioned was 1855 f e e t .  
t i o n  i s  2 ,307   fee t ,  t h a t  of Giscome 1 ,364   f ee t :  and the   Fraser  

2 , 2 7 3  f e e t ,  and Tsadestsa  Creek which t r ends   no r th -eas t e r ly  between 
Another  noteworthy  valley  contains Tabor  Lake, e l eva t ion  

Tabor  Lake  and the  1,:illow River   Val ley,   near   the north-wes-:ern  ex- 
t r emi ty  of t h e  ranee d iv id ing   t he   F rase r  and ';:illow River  Valleys.  
The e l eva t ion  of the   I ; i l low  River   a t   the   junc t ion  of  t h i s   v a l l e y  
i s  2 ,105   f ee t ,  th'e junction  being  about S miles  south or" t h e  
western end o f  Saglet  Lake. The topogr ,F>hy  sugges ts   tha t   th i s  
v a l l e y  may represent   the  up-stream  course of a former  largt? 
drainage-system (for example t h e   n o r t h e r l y  Fraser River   drainage)  
through  the  Eaglet  Lake - Aleza Lake - Hansard Lake Val ley t o  t h e  
Herriok-McGregor River .  

The break in t he   con t inu i ty  of  -the Rocky Mountain  Trench 
extends t o  the   junc t ion  of t h e  Pack  and Parsnis   Rivers .   There  the 

Mountains  and  continues  north-westerly  without  further  interrup- 
Trench i s  of  normal s i ze  and p o s i t i o n  i n  re la t ion  t o  the  Rocky 

t ion.   South-east .  o f  t he   j unc t ion   t he  Trench  appears t o   sp l . i t   i n - to  

R i v e r   t r e n d s   i n  a s o u t h - e a s t e r l y   d i r e c t i o n ,   b u t   f a r   t o   t h e   e a s t  of 
two smaller  branches.  The easter ly   branch  occupied by the   Parsn ip  

branch  occupied by the  Pack  and Crooked Rivers   ex tends   in  a more 
t h e  normal pos i t i on  of the  Kocky Xountain  Trench. The wes ter ly  

sou the r ly   d i r ec t ion   t o   t he   wes t  of t h e  normal pos i t i on  of t h e  
Rocky Mountain  Trench, ge t t ing   sha l lo .wer   in   th i s   d i rec t ion  and 

t r i a n g u l a r - s h a p s d   t e r r a i n  between  these  trenches becomes pro-  
f i n a l l y  merging i n   t n e  Nechako Fla teau  a t  Summit Lake. The 

gress ive ly   h igher   to   the   south-eas t   reaching  a maximum a t   t h e  
Arct ic-Pacif ic   Divide,  which t r e n d s   i n  a no r th -eas t e r ly   d i r ec t ion  

Mountain  Trench. One of t h e   h i c h e s t   p o i n t s   i n   t h e   A r c t i c - P a c i f i c  
from  Sumnit Lake d i r e c t l y   a c r o s s   t h e  normal pos i t i on  of t h e  Rocky 

X v i d e ,   A v e r i l  Plountain, e l eva t ion  4,27'; f e e t ,   l i e s   a l m o s t   d i r e c t l y  



north-west  of t h e  end of the.Rocky  Mountain  Trench.near  the Grand 
Canyon,  where the  normal  proportions of t h e  Trench a r e   r e s t o r e d  and 
comt inue   south-eas te r ly   wi thout   fur ther   in te r rupt ion .  

I t  i s  apparent   (F ig .  3 )  t h a t   t h e  bend of t he   F rase r  Rive.r a f t e r  
it .emerges  from t h e  Rocky Mountain  Trench  near  the Grand  Canyon, i s  
inf luenced by t h e   d i s p o s i t i o n  of loca l   mounta in   s t ruc tures ,   a l though 
the  val ley  containing  Hansard,  Ale.za  and iagle-t   Lakes  appears a more 
na tura l   a l te rna t ive   than   the   course   fo l lowed by t h e   r i v e r .  

e n t e r s   t h e  Grand Canyon ' i nc i sed   . i n . a  low range of  h i l l s ;  and t h e n .  
,unconfined  by any hig,h walls  meanders for a few mi les  a t  the  extreme 

McGregor River ,   the   Fraser   River  makes t h e   g r e a t  bend a t  i t s  most 
e a s t e r n  edge  of  the Nechako Pla teau .  Below the   Junc t ion  of t h e  

Eounta in ,   e leva t ion   4 ,275   fee t ;  on t he   no r th   s ide  of t h e   r i v e r ,  and 
no r the r ly   po in t   (F ig .  3 ) ,  en te r ing  a val ley  incisea  between  Averi l  

an unnamed mountain,   e levat ion  3 ,117  feet  on the  south  s 'ide  of  the 
r i v e r .  Here t h e   d i r e c t i o n  of f low  changes  from.north-westerly t o  
s o u t h - w e s t e r l y ;   . I n   t h i s   r e g i o n ,   t h e   n o r t h e r n  rim of t h e   v a l l e y  

b u t   t h e  rise of   the  val ley-r im  on ' the  south  s ide '  i s  l e s s   s t e e p .  
r i s e s   sha rp ly   f rom  the   ' r i ve r   t o ' fo rm  the   f l anks  of Averil  Mountain, 

Although t h i s   p a r t  of t h e   v a l l e y  i s  s t eep - s ided   l oca l iy  and  rock- 
ou tc rops   a r e  numerous on   bo th   va l l ey - r ims ,   t he re . i s  no suggest ion 

end of t h i s   p a r t  of t h e   v a l l e y  and so marked.on some maps i s  a 
of a canyon,  and t h e . t e r m  "Gisccme  Canyon"Gapp1ied t o '   t h e  lower 

misnomer. Below Tay Creek ,   t he   r i ve r   aga in   en te r s   t he  Nechako 
Plateau  proper ,   and  a i though  the  depth of i n c i s i o n   i n c r e a s e s  down- 
s t ream,  there  i s  marked topographic   cont ras t  be'tween t h o s e   p a r t s  

v a l l e y  cons idered   as  a whole i s  one of subdued r e l i e f  w i t h  gent ly-  
of t h e  v a l l e y  'below and  above "Giscome Canyon." Below it t h e  

s loping rims. This   general   aspect  i s  not   obscured  by  the  high 
banks   o f .   g lac ia l   mater ia l s  which f l a n k   t h e   r i v e r  on both   s ides  a t  
numerous p o i n t s   i n   t h i s   r e g i o n .  The number and s i z e  of t hese   i n -  
crease  towards  ?rince  George,   where  the  deposit ion of g l a c i a l   d r i f t  

t i c u l a r l y  heavy. Giscome Rapids,  almo.st 7 mi l e s   . i n   l eng th ,  com- 
ev ident ly  der ived.bot i i   f rom  the  north-west  a n d . n o r t h - e a s t   i s   p a r -  

mence about 1 mile  below Giscome Por tace .  These r ap ids   appea r   t o  
be  due to   t he   g rea t   accumula t ion  of  la rge   boulders  washed out  of 
t h e   g l a c i a l   d e b r i s . b y   t h e   r i v e r   i n   c u t t i n g :  down through this  
m a t e r i a l .  

.Upon emerging from t h e  Rocky Mountain  Trench,:the  Fraser  River 

Below the   j unc t ion  of t h e  Nechako River a t  Pr ince  George t h e  
Fraser  River  f lows  almost due sau th   to   iv l i tes   Landing .  

Eighteen  miles below Prince  George,   the   Fraser   River   enters  

t o  a maximum depth o f  about '90 f e e t .  It i s  appa ren t   t ha t   t he   can - '  
t he   Fo r t  George Canyon, a rock-canyon 2 mi les  in  l eng th   i nc i sed  

yon l i e s  immediately  west of a former  channel of t h e   r i v e r ,   t h e  
down-stream  end of which i s  c u t  by t h e ' r i v e r   a t   t h e  lower  end o f  
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the   canyon.   Bere   the   6evia t ion   of . the   r iver  fron i t s  form.er chan- 
n e l  has been  very  s l ight .  

ZnerginE;  from t h i s  canyon, the  r iver   cont inues  i t s  souther ly  

below  the mouth of Canyon Creek,  the  Fraser  River  Valley i s  almost 
f l o w .  Between the  south end of Wood2ecker Island  and a 2 o i n t   j u s t  

gorge- l ike   for  1 1/2 mi les .  80th val ley-r ims  s teepen and t h e   e a s t  
r o c k - r i m   r i s e s   a b r u p t l y   t o  a height  of some hundreds  of  feet  above 

Valley  again  assumes i t s  charac te r  of   mature   re l ie f .  These f ea -  
t h e   r i v e r .  A sho r t   d i s t ance  below Canyon Creek,  the  Fraser  River 

younger   than  that   par t  of t h e   v a l l e y  above  and  below it, a n d , i n  
tuxes   sugges t   t ha t   t he   sho r t   p i ece  of valley  mentioned may be 

a t   t h e   s o u t h  end  of 1,ioodpecker I s l and ,   sugges t   t ha t  a segment of 
conjunct ion  with  an embayment on t h e   e a s t   s i d e  of the   Fraser   River  

an o l d e r   v a l l e y . l i e s   b u r i e d   t o   t h e   e a s t  of the  Fraser   River   Val ley 
i n   t h i s   r e g i o n .  A t  Whites  Landing,  the  river makes an  abrupt  bend, 
tu rn ing   sharp ly   to   the   wes t   to   f low  south-wes ter ly  past  the  Junc- 
t i o n  of t h e  !.lest Road River ,  and f i n a l l y   s o u t h - e a s t e r l y  t o  t h e  
po in t  of entrance t o  t h e  Co-ttonwood Canyon and  below t h e   l a t t e r  
t o  t h e  mouth of t h e  Cottonwood River .  

There i s  sharp  topographic  contras-t  between two p a r t s  of - th i s  
bend. Between  SJhites  Landing and t h e  mouth of t h e  \Vest Rosd River 
t he   r i ve r -va l l ey  i s  one  of  mature r e l i e f ,  whereas  down-stream  from 
t h e  mouth of t h e  West  Road R ive r ,   t he   va l l ey  may b e s t  be dsscr ibed 

t h a t   t h e s e  t w o  p a r t s  of t h e  bend  were i n c i s e d   a t   d i f f e r e n t   t i m e s ,  
as a mature  rock-gorce  hundreds of f e e t   i n   d e p t n .  I t  i s  apparent 

r ap id ly   i nc i sed .  
and tha- t  the  former i s  o l d e r   t h a n   t h e   l a t t e r ,  which was mo:re 

Another l a r g e   v a l l e y  now ,occupied  by  the  northerly-flowing 
p a r t  o f  Canyon Creek  and i t s  t r i b u t a r y  Pleadow Creek, l i e s   c o n s i d -  

rim o f  t h i s   v a l l e y   i s  formed  by the   wes te rn   s lopes-of   the   range  
e r a b l y   t o   t h e   e a s t  of t h e   F r a s e r   R i v e r   i n   t h i s   r e g i o n .  The e a s t  

of mountains  between t h e  Fraser  and SJil low Rivers .  Rock i s  cu t  
by a l l  the '   l a rger   c reeks  (Government,  Bixon  and Terry,  and t h e  
wester ly-f lowing  par t  of Canyon Creek)   draining  the  western  s lopes 
of t h i s  range. To the  south t h i s  range  merges i n  tine p la teau ,   bu t  

River  suggest  the souther ly   cont inua t ion  of t h e  e a s t e r n  rock-rim. 
the   deeply- inc ised  rock-canyons on Ahbau Creek and t h e  Cot5onwood 

No rock-outcrops  occur on the   wes te rn  r i m  of t h i s   v a l l e y   c o n t i g u -  
o u s  t o   t he   no r the r ly - f lowing   pa r t  of Canyon Creek  and  Meadw Cree!:. 
S t i l l   f a r t h e r   t o   t h e   w e s t ,  however, imrediately  west of Whitesland- 
ing  Creek,   rocks  outcrop  in  a nor th  and sou th  d i r ec t ion .   l u l i t e s -  

e r n   t r i b u t a r i e s  which  meander on the   p la teau ,   main ta ins  an almost 
landing  Creek  having i t s  source.   in  Lazaroff Lake, w i t h  many west- 

due no r the r ly  flo:Y t o  i t s  Junc t ion  w i t h  t he   F rase r   R ive r ,   hc reas -  

mi les  above i t s  mouth it e n t e r s  a rock-canyon  about  half a mi l e   i n  
ing i t s  depth of i n c i s i o n   i n   t h e   p l a t e a u  down-stream. About 1 1/2 

length,   and 320 feet   deen,   rock-walls   being  exposed f o r  a he ight  
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v a l s   i n  an  almost due sou-th d i r e c t i o n   ( F i g s .  1 and 2 ) .  Among t h e  
of 140 f e e t .  From th is   po in t   south   rock-outcrops  occur a t  i n t e r -  

most souther ly   rock-outcrops  are   the  canyons on McIiardie  Creek 
and i t s  branohes, 'and  the '  Cottonwood Canyon on t h e  Fraser   River .  
it has  a l ready  been  ment ioned  that   the   Fraser   River   occupi ,  a s  a 
mature  gorge some hundreds of feet   in   depth  between  the mouth of 
t h e  West Road R,iver  and t h e  Cottonwood  Canyon.  These f a c t s  sug- 

' g e s t   t h a t   t h e   v a l l e y   o c c u p i e d  by the   no r the r ly - f lowing   pa r t   o f  
Canyon Creek  and Meadow Creek i s  t h e   u n f i l l e d   p a r t  of a s t i l l  
l a rge r   va l l ey   t r end ing  i n  a souther ly   direct ion  f rom  near   Whites  
Landing  and  hounded  by t h e  rock-rims  mentioned  and  .joining  the 
Fraser   River   Val ley  near   the mouth  of t h e  Cottonwood River .  it 

fo rmer .va l l ey ,   cu t t i ng   t h rough   t he   wes t e rn ' r im  a t  the  extreme  end 
i s  fur ther   . s t rongly   sugges ted   . tha t   the   Fraser   River   re -en ters  i t s  

tonwood Rive r .  The e a s t e r r r i m  of t h e   a n c i e n t   v a l l e y   i n   t h i s  
of the ,  Cottonwood Canyon about 1 mile   above  ' the  mouth o f  t h e  C o t -  

re[,ion is t h e  Cottonwood River Canyon a t  the  highway-crossing. 

R i v e r   i s d e s c r i b e d  on pages 6 t o  11 of B r i t i s h  Columbia  Department 
The topography o f  t"e Fraser  River  below  the Cottonwood 

o f  Mines a u l l e t i n  No. S ,  1943. The rampart-l ike  rock-exposures,  
c h i e f l y  of t h e  Upper Volcanics,  which  cap  the  valley-rims of bo th  
the   Fraser   River  and i t s  t r i b u t a r i e s  a t  so many points  between 
Quesnel and Soda Creek;  forming  an  outstanding  topographic  fea- 
t u r e   i n  this' reg ion ,  were  nowhere  observed  north of Guesnel i n  
the   r eg ion  examined. i f  there   were . f lows  of t h e  Upper Volcanics 
they  have. since  been  eroded  over a l a r g e   a r e a .  

MaGregor River  
"" 

The sou.thwesterly-flowing  parts of t h e  McGregor .River  and 
S e r r i c k   C r e e k   a r e   v i r t u a l l y  one a n d . t h e  same stream,  which.forms 

v a l l e y ,  which i s  about 1 2  m i l e s   i n   w i d t h   a t  i t s  junc t ion  w i t h  i h e  
the  navigable  waterway  0ccupyin.g a la rge   southwes ter ly- t rending  

Fraser   River   Val ley.  The nor thern  wall of t h e  Rocky Mountain 
Trench i s  t e r m i n a t e d   i n   t h i s   r e g i o n  by t h e  gap  caused  by t h i s  
va l l ey - junc t ion .  The water-system  indicated i s  for   the   sake  of 
brevity  termed  the  "Berrick-McGregor  River'!  in th i s  r e p o r t , '  and 

way was ascended  by  motor-boa-t as f a r   a s   t h e   j u n c t i o n  o f  Fontoniko 
i t s  con ta in ing   va l l ey  Vne "Berrick-PicGregor  Valley."  This  water- 

northwester ly-f lowing  par t  of t h e  McGregor River a boat  cannot 
and Serr isk  Creeks,   an  es t imated  dis tance of 55 mi l e s .  On t h e  

be  used owing t o  numerous canyons,  whereas  Herrick  Creek i s  navig- 
ab le  f o r  a considerable   dis tance  above  the  junct ion of  Fontoniko 

and  should  not  be  attempted  without a l o c a l   p i l o t .  From a boat  on 
Creek.  Navigation  above  the  Junction  of James  Creek i s  dangerous 

the  Kerrick-MoGregor  River it i s  v e r y   d i f f i c u l t   t o   d e t e c t   t h e  
junc t ion  of the   nor thwes ter ly- f lowing   par t  of t h e  McGregor River 
owing t o   t h e   g r e a t   w i d t h  o f  t h e   v a l l e y ,  and t o  the  number of 
p a r a l l e l   s t r e a m s   i n t o  which t h e   w a t e r s   d i v i d e .  I t  i s  easy t o  pass  
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from t h e  McGrecor River t o  iIerrick  Creek w i t h o u t  p e r c e i v i q  any 
d i f f e r e n c e   i n   t h e  volume of water.  Although  the  northwesterly-. 
f lowinz   par t  of the  McGrefc'r l?iver i s  not   navigable ,  i t s  volume 
may b e   e r e a t e r  t h a n  Aerr ick  Creek,   but   there   can be no ques t ion  
t h a t  t h e   l a r g e s t  and o l d e s t   v a l l e y   i n  t h i s  reg ion  i s  the  B:errick- 
IlcGreeor  Valley. 

Near i t s  junc t ion   wi th   the   Fraser   Kiver ,   the   f low of water 
i n  t h e  McCreeor River i s  s l u g g i s h ,   t h e   r i v e r  meanders i n   t h e  wide 
va l ley   wi th  many ox-bow bends ,   and ' r epea ted ly   sp l i t s   i n to  a number 

t h e   v a l l e y .  The v e l o c i t y  of the   water   g radual ly   increases  up- 
of channels.  Feat  bogs  occur a t   s e v e r a l   p o i n t s   i n  t h i s  p a r t  of 

s t r ean .  Frorr, a width of c l o s e   t o  1 2  mi les  a t  i t s  mouth, t h e  
Aerrick-McGregor Val ley  decreases   in   s ize   upstream  to   between 3 
and 3 1/2 mi l e s   nea r   t he   j unc t ion  of the  northwester ly-f lowing 
p a r t  of t h e  McGregor River .  I t s  wid th   fur ther   decreases  somewhat 
t o  i t s  end a t   t h e  mouth of  Fontoniko  Creek. The grea t   s ize ,   depth  
o f . i n c i s i o n ,  and  mature  aspect  are  noteworthy  features of t h i s  
v a l l e y .  There a r e  no  high  glacial   banks within the   va l l ey  and 
few r o c k - o u t c r o p s   d o s e   t o   t h e   r i v e r   e x c e p t   i n  a rock-canyon  about 

r i v e r  f l o w s  between po in t s  about 20 1/2 and 24 mi les  above i t s  
3 1/2 mi les  long  and from 35 f e e t  to 75 f e e t  deep i n  which t h e  

mouth. A gap in  t h e  canyon  about  half a mile  in length  a t  about 
t h r e e - f i f t h s  of a mile  above the  lower  end,   d ivides   the canyon 
i n t o  t w o  s ec t ions :  a down-stream s e c t i o n   t h r e e - f i f t h s  of a mile 
long, and  an  up-stream  section somewhat under 2 1 /2  mi les  :long. 

The mountain-structure t o  t h e   e a s t  of t h i s   v a l l e y  i s  note-  
worthy.  North of the  Praser   River  and  between it and the   (cent ra l  
ranges of t h e  Rocky Mounta ins   a re   th ree   separa te   para l le l ,  
northwesterly--Lrending  ranges,  namely  the Bearpaw,  flcGregor  and 
Dazaiko  ranges, a l l  of which t e rmina te   no r th -wes te r ly   a t   t he  
Eerrick-McGreyor  Valley. The Bearpaw range  forms  the  northern 
wall  of t h e  Rocky Mountain  Trench,  and  the  valley  between it and 
t h e  McGregor Mountains contains t h e  Torpy River. The upper 

and  Dazaiko ranges,   while  the upper  reaches of  Herr ick Creek  flow 
reaches of the  McGregar River a re   conf ined  between  the McGregor 

between  the  Dazaiko  range  and  the  western  slopes of t h e   c e n t r a l  
ranges of t h e  Rocky Mountains. A n o t w o r t h y  example of t r e l l i s -  
t ype   s t ruc tu ra l ly   con t ro l l ed   d ra inage  i s  exkib i ted  by t h e   r i v e r s  
i n   t h i s   r e g i o n .  Tllese loca l   ranges  a l l  r i s e   t o   e l e v a t i o n s  of n o t  
l e s s   t h a n  3,509 f e e t  above t h e   r i v e r - s y s t e m s   a t   t h e i r   b a s e s .  Cn 
the   no r the rn   s ide  of  the  iierrick-McGreEor  River  Valley  and  the 
Fraser  River  Valley  below  the  junction, i s  an  irregular  mountain 
assemblage,  along  the  high  points of  which the   Arc t ic -Pac i f ic  
Div ide   t rends   nor th-eas te r ly .  The e l eva t ion  of po in t s  on t h i s  
d iv ide   i nc reases  from l i t t l e  more than  2,300  feet   south of S u m i t  
Lake t o  4 ,275   fee t  a t  Averil  Mountain,  and t o  over   6 ,503  feet  
(Fig.  S )  near   the  Rocky Mountain  Divide. 
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t r i b u t a r i e s   o f   t h e  Herrick-McGregor River on t h e  north-western 
Noteworthy i s  t h e   f a c t   t h a t   t h e   d i r e c t i o n  of  flow  of  large 

which suggests  a poss ib l e   r eve r sa l  of  flow i n   t h e  Herrick-?kGreg,or 
s ide ,  i s  ascordant  with a nor theas t e r ly   f l owing   pa ren t   s t r eam,  

River .  . -  

There i s  a dense  growth  of  vegetation  and  underbrush i n  t h e  
bottom  and lower va l l ey - s lopes  of t he   no r th -wes te r ly   t r end ing   pa r t  
of the  Fraser   River   Val ley  and of t h e  Xerrick-McGregor  River  Val- 

t o  an   e l eva t ion  of about 5;OOO f e e t .  The underbrush i s  markedly 
l ey ,  and f o r   t h e  most   par t   mountain-s lopes  are   heavi ly   t imbered up 

less   dense ,  and  t,imber-erov&h l e s s  heavy i n   . t i a t  p a r t  of   the   Fra-  
ser   River   Val ley which i s  inc i sed  i n  t h e   I n t e r i o r   P l a t e a u x .  

Nechako River 

amined in '   de ta i l .   A-br ie f   examinat ion  was made of a few p o i n t s  
Only the  lower 13 mi les  of t h e  Nechako River  Valley was ex- 

f a r the r   up - s t r eam  in   v i ewof   t he i r   bea r ing  upon the   Fraser   River  
Te r t i a ry   d ra inage -h i s to ry .  

v a l l e y  of m a t u r e   r e l i e f ,   t h e  Nechako River makes a bend, 8 miles  
up-stream  from  Prince  George, t h e  direct ion  of   f low  changing t o  
south-eas te r ly  and e a s t e r l y .  Immediately  down-stream  from t h i s  
b e n d . t o   i t s . , j u n c t i o n  wit'n the   Fraser   'River  a t  Pr ince  GeOrEe, t e r -  
raced f l a t s  of   g rea t   s ize   f lank   bo th   banks  of t h e  Nechako River, 
save direct ly   north  of   Pr ince  George.  T h i s  h a s  formed a d e l t a -  

Nechako River ,  on which t h e  c i t y  of Pr ince  George i s  s i t u a t e d .  The 
l ike  area,   extendinE  mainly '  sou.th of t h e   r i v e r  a t  t h e  mouth of t h e  

l e n r t h ' o f   t h i s   d e l t a  i s  about 6 1/2 miles  and the   wid th   a6   the  
mouth i s  about 3 3/4 rniles  (Fif:. 4 ) .  On the  south  s ide of t h e  
r i v e r   t h i s   a r e a . i s  bounded a t  i t s  western  extrernity by a rock- 
r i m  abou t   675 . f ee t  in  maximum he igh t ,  Nhich r i s e s   s h a r p l y   t o   t h e  
Nechako Pla teau .  On the nor th   s ide  of  t h e  Nechako River   the 
va l l ey - r in   r i s e s   even  more sharp ly  a t  the   no r the rn  edge  of  the 
d e l t a - l i k e   a r e a ,   b u t   c o n s i s t s  wholly of  banks  of  clay,  sand, s i l t  
and grave l ,   about  3% feet i n   h e i g h t .  The depos i t ion  of g: lacial  

and  rock i s  obscured. So far as i s  known, -the  only  rock-outcrop 
2ebr i s  i s  heavy f o r  many mi les   nor th  of t h e   r i v e r   i n   t h i s   r e c i o n  

which t h e r e  i s  'a "Look-out'' s t a t i o n ,   e r e c t e d  by the   Fo res t  Branch 
i s  P i l o t  Mountain,   elevation  3,275  feet ,   an  erosion  remnant on 

r ive r   (F ig .  2 ) .  Due t o   t h e  deep   inc is ion  of t he   F rase r  and 
of the  Department. of Lands. I t  i s  about 5 miles  due nq r th  of t h e  

Nechako Rivers  i n  t h i s   r e g i o n ,  which  reaches an average  depth.of  
about 570 . f e e t   n e a r   t h e   r i v e r s ,   t h e   d e l t a - l i k e  area i s  hemmed-in 

mouth of t h i s   a r e a   a r e  two prominent  flat-topped,  oval-shaped 
on a l l  s ides   save by the  gaps  formed  by  r iver-valleys.  Near tne 

knolls. .?he distance  between them i s  somewhat over a mils, and 
the   e l eva t ion   o f   t he   t op   o f   t he  more n o r t h e r l y  i s  190 f e e t  above 

After   f lowing  north-easter ly  w i t h  many meanders i n  a w i d e  
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the   Fraser   River ;  t h e  more souther ly  i s  about 20 f e e t   h i g h e r .  I t  
i s  c lear   tha t   these   a re   e ros ion   remnants ,   because  a s1oue.h s t i l l  

of t he   sou the rn  knoll, known a s   t h e  "Iiudson Bay Slouch,"  energes 
e x i s t s   a t   t h e   n o r t h e r n   b a s e  of  each  knoll .  The one a t  tke   base  

in   t he   F rase r   a t   Sou th   Fo r t  George.  These  sloughs  undoubtedly 

R ive r   i n   cu t t i ng  down through t h e  g r e a t  mass o f  g l a c i a l   d e b r i s  
ind ica te   pa ths   fo l lowed by the   pos t -g lac ia l   waters  of t h e  Kechako 

which  must formerly  have  occupied  the Nechako and Fraser  River 
V a l l e y s   i n  t h i s  reg ion .  A p r o g r e s s i v e   s h i f t  of t he   pos t -g l ac i a l  
Nechako River  channels t o  t he   no r th   i nd ica t e s   an   a t t empt  by t h i s  
r i v e r   t o   a g a i n  occupy a pre-g lac ia l   channel   ly ing   to   the   nor th  
from  which it was d ive r t ed .  Although the  s lopes  of t h e  Nechako 
River  Valley  are  well-t imbered,  the  underbrush i s  less dense  than 

h'errick-McGregor  River Valley.  
i n  t h e  north-wester ly  t r end ing   pa r t  of the  Fraser   River   Val ley and 
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GLACIAL GEOLOGY 
. .  

Although  Pleistocene  drainage-history i s  n o t   p e r t i n e n t  t o  t h e  
s u b j e c t   o f . t h i s   r e p o r t ;  it was.found  necessary  to   devote  some time 
to   t he   s tudy   o f   P l e i s tocene   f ea tu re s   t o "d i f f e ren t i a t e   be tween   ce r -  
t a i n   P l e i s t o c e n e  and T e r t i a r y   d e p o s i t s   o f   l a c u s t r i n e   t y p e .  The 
a t t e n t i o n  of t h e  writer was d i r e c t e d   t o  one f a c t  by C .  C .  Kelley 

gene ra l ly  known. Within a large area   cen ter ing   about   Pr ince  George, 
of t h e  Department o f  Agr icu l ture  which, it i s  be l ieved ,  i s  not  

fol lowing or d u r i n g   t h e   f i n a l   r e t r e a t   o f ' i c e ,   b u t   b e f o r e   r e s t o r a -  
t i o n  of drainage,  a l a r g e   l a k e ,  or l akes  was formed a d j a c e n t   t o   t h e  
Fraser   River ' and  i t s  t r ibu tary   d ra inage-sys tem.  In t h i s   l a k e  or 
l ake   depos i t s  of  varved  clay  were  laid down on  t h e   t o p  of t he   p re -  
e x i s t e n t   g l a c i a l   d e p o s i t s .  Many exposures   proving  this   were  found 
a t   p o i n t s   w i t h i n  a r a d i u s  of 20 mi les  of P r i n c e . G e c r g e   a n d . f a r t i e r  

a re   g iven   subsequent ly   in  t h i s  r e p o r t ,  it might  be  mentioned  that  
south i n   t he   F rase r   R ive r   Va l l ey .  Although  de-bails of sec-tions 

b u t  not always  direct ly   above.  Sometimes a few f e e t  of r i v e r  s i l t  
exposures   invariably show the   varved   c lay   above   tke   g lac ia l   d r i f t ,  

o v e r l i e s   t h e   g l a c i a l   d e b r i s ,   i n d i c a t i n g   r e s t o r a t i o n  of sluggish 
dra inage   for  a br ie f   per iod ,   fo l lowed by ces sa t ion  of f l o w  and 

r e c t l y   o v e r l a i n  by s o i l ,   i n   o t h e r s  by a few f e e t  of pos t - c l ac i a l  
formation  of a l ake .  In Seme ins tances   the   varved   c lay  i s  di- 

grave l .  The varved  c lay  deposi ts   ape  apt  t o  escape  2etect ion un- 
l e s s  examined closely,   because from a d i s t ance   t hey   c lose ly  s imu- 
l a t e   d e p o s i t s  of r i v e r - s i l t .  The exact   area  occupied by t h e  

of the   so i l   survey   of  a l a rge   a r ea   cen te r ing   abou t   P r ince  George 
g l a c i a l   l a k e  o r  l akes  i s  be ing   inves t iga ted  i n  d e t a i l   i n   t h e   c o u r s e  

ments of Agricu. l ture ,   under   the  direct ion of C .   C .  ICelley of  the 
now being  undertaken  by  the Dominion and B r i t i s h  Columbia Depart- 

vey w i l l  be   o f   d i r ec t '   geo log ic   i n t e re s t  and u t i l i t y ,   n o t   o n l y  
l a t t e r  Department.  'Apart f r o m  i t s  p a r t i c u l a r   p u r p o s e ,   t h i s  sur -  

becau.se of' the   in format ion   suppl ied   concern ing   depos i t s  of  varved 

of a l l  p re-empt ion   lo t s , . few i f  any  rock-outcrops w i l l  escape  de- 
c l ay ,   bu t  inasmuch as   the   survey   involves  a t r a v e r s e  of boundaries 

t e c t i o n .  The exac t   l oca t ion  of t hese  i n  a large dr i f t -obscured  
a rea  w i 1 . l  be  of much va lue .  

Fi'ithin t h a t   p a r t  of the  Fraser   River   Val ley examined t o   d a t e ,  

i s  responsible   only  for   local   and  qui te   minor   deviat ions of t h e  
it i s  ev iden t   t ha t   depos i t i on  of g l a c i a l   d r i f t   w i t h i n  t'ne v a l l e y  

p r e s e n t   r i v e r   f r o n  i t 3  Ter t ia ry   channels .  As mentioned  under 

Pleis tocene  epoch.  On the  other   hand,   because  the  deposi t ion of 
"Topography" t h e  two bends  of t h i s   r i v e r   o r i g i n a t e d   b e f o r e   t h e  

g l a c i a l   d r i f t   w i t h i n  a l a r g e   a r e a   c e n t e r i n g  i n  ? r i m e  .George was 
heav ie r   t han   a t   o the r   po in t s ,   t he re  i s  much t o   s u g g e s t   t h a t   t h e  

by the   depos i t i on  o f  g l a c i a l   d e b r i s .  The courses  of two successive 
course of t h e  Nechako River   near   Pr ince George has   been  inf luenced 

pos t -g lac ia l   channels  of t h e  Nechako R ive r   a r e   p l a in ly   i nd ica t ed  by 
sloughs on t h e   d e l t a - l i k e   a r e a , n e a r   t h e  mouth of t h i s   r i v e r .  These 
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i n d i c a t e   t h e  uncommon f e a t u r e  of a p rop-es s ive   sh i f t  o f  t he   pos t -  
g l ac i a l   wa te r s  t o  t h e   n o r t h ,   i n   o p p o s i t i o n   t o   t h e   s o u t h e r l y  f l o w  
of i t s  mas ter -s t ream  the   3 raser   River .  I t  i s  r easonab le   t o  sup- 
2 o s e   t h a t   t h e  Nechako River w a s  caused t o  bend t o   t h e   s o u t h   n e a r  
Pr ince  George  by t'ne r e v e r s a l  of f low in   the   r ' raser   River  f r o m  
n o r t h e r l y   t o   s o u t h e r l x i n   l a t e   C r e t a c e o u s   t i m e .  The depos i t ion  

Nechako River i n  i t s  Tert iary  channel ,   fol lowed  subsequent ly  by a 
of l acus t r ine , sed imen t s   i n   Te r t i a ry   t ime   nea r   t he  mouth of t h e  

g r e a t  mass of g l a c i a l   d e b r i s ,  may be  the  reason for t h e   s h i f t  of 
pos t -g l ac i a l   wa te r s  t o  t he   no r th .  Before r e v e r s a l  of d ra inage   in  
the   Fraser   River ,   the  Nechako Ziver  may have  occupied a channel 
considerably  north of i t s  present   course.  

no doubt t h a t   t h e  movement o f  t h e . i c e - s h e e t   a c r o s s  tiie I n t s r i o r  
The na ture  and  d i s t r i b u t i o n  of t he   g l ac i a l   bou lde r s   l eaves  

Plateaux  west o f  the   Fraser   River  was south-eas te r ly .  I t  i s  
equa l ly   c l ea r  t h a t  within a l a r g e   a r e a   c e n t e r i n g   i n   P r i n c e  George, 
d r i f t  was also  der ived  f rom  the  south-wester ly  movement of an 
ice-shee t  f r o m  the  Rocky Mountains.  This i s  proved  by the  devel-  
opment of many roches mountonnees on the   g ran i t e   s tock  t o  t h e  
nor th  o f  Saglet   Lake,  the  'south-westerly  dires-t ion of which p l a i n l y  
ind ica te   the   south-wes ter ly  movement of the  ice-shee- t .  

There i s  thus  a mixture of d r i f t  from several   sources   near  
Prince  George. The boulders  of b a t h o l i t h i c   r o c k s  were doubt less  

post-Palaeozoic  rocks,  whereas  boulders  of  the  Falaeozoic  rocks may 
der ived  mainly  f rom  the  north-west ,   as  were a l s o   t h e   b o u l d e r s  of 

have  been  derived  from  either  the  norti i-west o r  no r th -eas t .  
Boulders of p e i s s i c   r o c k s  were  probably  derived  from  the  north- 

River   are  465 f e e t   i n   h e i g h t .  The numerous depos i t s  o f  s t r a t i f i e d  
e a s t .  Some of  t he   g l ac i a l   banks  on the   nor th   s ide  of t h e  Nechako 

c i a1   deb r i s  was cut  through  slowly. 
sand, s i l t  and c l ay  which f l a n k   t n e   r i v e r s   i n d i c a t e   t h a t   t h e   g l a -  

I n   s t r i k i n g   c o n t r a s t  t o  t h e  heavy  deposit ion o f  g l a c i a l  
d r i f t  i n  t i ie  Fraser  River  Valley  near  Prince George i s  the  a lmost  
e n t i r e  ab'sence of g l a c i a l   d r i f t  in the   ad jacent   Zagle t  Lake - 
Aleza Lake - Hansard  Lake  Valley. T h i s  l a t t e r   v a l l e y  i s  l a r g e l y  
u n f i l l e d ,  and  even  assuming t h a t  some d r i f t  was s h i f t e d  by post-  
g l ac i a l   wa te r s  it i s  improbable t h a t  much has  been removed  by this  
agency. To suppor t   t h i s   t heo ry   t he re  i s  an  absence of t r a v e l  
t e r r a c e s   f l a n k i n g   t h e  rims o f  t h e   v a l l e y .  The probable  reason 

ceived d r i f t  mainly borne  by the  south-wester ly  moving ice- .sheet .  
seems t o  be t h a t   t h e  region i n  which t h i s   v a l l e y  i s  s i t u a t e d   r e -  

The F o r t  George Canyon i s  a pos t -g l ac i a l   f ea tu re ,  and it i s  
c l e a r  t h a t  a former  channel of the   Fraser   River   l i es   bur ied .  imme- 
d i a t e l y   e a s t  of t h e  canyon. The down-stream  end of t h i s   c t a n n e l  
i s  cu t   by   t he   p re sen t   r i ve r  a t  t h e  lower  end of t h e  canyon  and  an 
excel lent   sect ion  exposed.  T h i s  channel i s  possibly of l a t e  
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T e r t i a r y  age, although it may be i n t e r g l a c i a l .  The matter  i s  d i s -  
cussed   l a t e r   i n '  t h i s  report   under  ."Terti .ary  Fraser  River  Sediments." 

The great   depth of -the  Cottonwood Canyon sugges t s   . t ha t   i nc i -  
s ion may have  been commenced i n  P le i s tocene   t ime.  In the   case  of 
t h i s  canyon also, a former  channel of t h e   b a s e r   R i v e r   l i e s   b u r i e d  
t o   t h e   e a s t ,  naqely t h e   T e r t i a r y  Kine - Canyon Mine channel,  de- 

1940, but  t h i s  i s  of undoubted  Tertiary age.  
s c r i b e d   i n  B r i t i s h  Columbia  Department of Mines .Su l l e t in  No. 3, 
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BZD-ROCK GZOLOGY 

i t s  bear ing on Ter t i a ry   d ra inage -h i s to ry   a s   i nd ica t ed  by  geographic 
Bed-rock  geology was s tud ied   p r imar i ly   i n   connec t ion   w i th  

d i s t r ibu t ion ,   t opograph ic   pos i t i on  and  form. I n  the   case  of f o s -  

evidence,  following  exarrination of a l l  specimens  by  the  Palaecnto- 
s i l i f e rous   fo rma t ions ,  age was determined  from  palaeontological 

logical,  Section,  Department  of  Mines  and  Resources,  Ottawa,  but no 
at tempt  was made t o  correlate   widely-separated  rock-mtcro,?s .  In 
desc r ip t ions  of  t h e   l a t t e r ,   t h e   c o n t e x t   r e n d e r s   c l e a r  t h a t  any 'sug-  
ges t ed   co r re l a t ion  with known formations,   based upon such  :factors 
as   degree  of metamorphism  and l i tho logy   can   be   regarded   as   t en-  
t a t i v e   o n l y .  

Po in t s  o f  i n t e r e s t   a r e : -  

( a )  The number o f  i n t rus ive   bod ie s  i n  t h e   r o c k s   c u t . b y   t h e  

west o f  'ricodpecker . 
Fraser  River  between  the Cottonwood Canyon and a poini; 

(b)   Bathol i thic   s tocks of considerable   s izeoccur  a t  t h e  f o l -  
lowing  points :  

(1) Quartz-diorite on the  west   s ide of the  Fraser   River  
near   Whi t t ie r  Cree!<. 

( 2 )  D io r i t e  on the  west-   side of the  Fraser   River   opposi te  
IfcIlardie  Creek. 

( 3 )  D i o r i t e   e a s t  of the  Fraser   River   west  of a po in t  
about 4 miles  south of Whites  Landing. 

( 4 )  G r a n i t e ,   a l a s k i t e   a n d   d i o r i t e  on tne  southern rim 
of  t h e  Nechako River  Valley  near  Prince  George.  

(5)  Gran i t e   t o   t he   no r th  of  Zaglet  Lake. 

( e )  A tongue of d io r i t e   i n t rudes   l imes tone  a t  t h e  summit of t h e  
northern  wal l  o f  t h e  Rocky Mountain Trenc!?, t o  the   nor th-  
e a s t  of S i n c l a i r  Mills. 

a l l  exposures of the   var ious   Ter t ia ry   channels  of the   Fraser  
In the   desc r ip t ion  which f o l l o w s ,   t o   f a c i l i t a t e   r e f e r e n c e ,  

River  are  grouped  together and described  under  "Tertiary  Fraser 
River  Sediments."  Zxposures of sediments  of  the  Tertiary  Xest 
Road (Blackwater )   River   a re   a l so   separa te ly   descr ibed   under ,  
"Te r t i a ry  West  Xoad (Blackwater)  River  Sediments." 
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Fraser   River   Val ley 

The Grand  Canyon, about 9 mi1e.s  u?-strearr.  from S i n c l a i r  
Mills, i s  i n c i s e d   i n  an isolated.   rock-ridge of i n t r a - v a l l e y . t y p e  

of t h e  Rocky Mountain  Trench  ends (C-eol. Surv.  Canada, S u m .  
si tuated.immediately  below t h e  po in t  a t  which the  southern  wal l  

Rept'. 1839, pp.  123-130). A t  t i e  time of examination it was n o t  
possib1.e t o   n a v i g a t e   t h e  canyon, 'owing t o   t h e   c o n s t a n t   p a s s a g e  of 

examined. The rocks  exposed  ther 's   consist  of an  assemblage  of 
logs,  and fo r   t h i s   r ea son   on ly   t he '   l ower  end  of t h e  canyon was 

i n t e r s t r a t i f i e d   b e d s  of quartzite,   sandy  l imestone,  shale  and 

under ly ing   l ine tone ,  a t  the   l oca l i t y   i nd ica t ed   (F ig .   3 ) .   Spec i -  
s l a t y   a r g i l l i t e .   ' F o s s i l s  were.  found  both i n   t h e   s h a l e  and i n  t h e  

mens were submi t t ed   t o   t he   Pa l aeon to log ica l   Sec t ion ,  Department 

a s   fo l lows :  Specimen  from  carbonaceous  shale - "Contains  badly 
o f  Mines  and  Resources,  and Dr. F. H. McLearn repor ted   thereon  

distorted  specimens of a t   l e a s t  two spec ies  o f  t r i l o b i t e s ,  
Olenel lus ,   sp ,  and ____ Bonnin,  sp. T'ne preserva t ion  i s  t o o  poor f o r  
i d e n t i f i c a t i o n  of species  and  even  too poor for exact  deiermina- 
t i o n  of the  genus.  The age i s  Lower Caqbrian." 

Specimens  from  limestone  underlying  shale:  "Contains  the 
t r i l o b i t e  Bonnia,  sp. The age i s  Cambrian,  probably Lower 
Cambrian. ''. 

This   assemblage  of   rocks  s t r ikes   most ly   f rom  north 37 t o  72 

A t  one g o i n t  a north-eastward  dip was observed  due t o   f o l d i n g ,  and 
degrees west and d ips  fron 32 d e g r e e s   t o  65  degrees  south-westward. 

a t  another   point  a s t r i k e  of nor th  73 degrees  east,  with  southward 
dip.  There i s  some copper   minera l iza t ion   in   these   rocks .  

s tone on the  southern bank  of t h e   r i v e r ,   b u t  no other  rock- 
ou.tcro?s  occur  close t o  t h e ' r i v e r  between t h i s   p o i n t  and  one 
about S mi l e s  below t h e  mouth of t h e  McGregor River .  

One mile  below  the Grand  Canyon, i s  a smali   outcrop of lime- . 

t h e  purpose&of  determining  the  bed-rock  geology. ' This end  of 
t h e   r a n g e   l i e s   t o   t h e   n o r t h - e a s t  o f  S i n c l a i r  Mills, and  an  indif-  
f e r e n t   f o o t - t r a i l   a b o u t  7 mi les  i n  length ,  somewhat h a r d   t o   f o l -  
l o w ,  l e a v e s   S i n c l a i r  Mills and  switchbacks up t i e   d e n s e l y -  
timbered  mountain-slope. A t r i ang ,u l a t ion - s t a t ion  of the  Depart-  
ment of  Lands, e l eva t ion   5 ,557   f ee t ,  3,500 f e e t  above the   Fraser  
River ,  i s  a t   t h e  sumnit  of the  north-western end of t h e  Bearpaw 
Mauntains. The bad-rock at t h e  summit of t h e . r a n g e   c o n s i s t s  of 
wavy l ime  sohis t   in t ruded  by a tongue o f  f i n e - p a i n e d   d i o r i t e  
35 Cee t   i n  w i d t h  with a marginal  phase  of  pyroxene  porphyry.  In 
t h e   v i c i n i t y  of  t h e   l a t t e r   t h e   l i m e s t o n e  shows a zone of s i l i c i -  
f i c a t i o n   s e v e r a l   f e e t  i n  width  containing  diopside and b a s i c  
f e ldspa r :  The . l imes tone   s t r ikes  from nor th  2 t o  1 2  deg,r'ees west 

The northern  end of t h e  Bearpaw  Mountains was ascended  for 

- 20 - 



Scdc 5 
1 0 1  2 ' 4  6 x 10 12 

Milcr 

Fig. 1. Plan of Fraser  River  extending  from 
Williams Lake t o  Quesnel. 

. .  . .  . " 



was not  determined bu t  it may be considerable  i n  view of t h e  de- 
and d ips  westward f r o m  75 t o  80 degrees .  The s ize   o f  t h e  tongue 

gree o f  a l t e r a t i o n  o f  t h e  limestone  and  because of the  presence 
of  pebbles  and  boulders  of  batholithic  rock  in  the  creek-beds on 
the  mountain  slo2es.. 

About th ree-quar te rs   o f  a mile  south  of  the  Fraser  River,  
2 l / Z  miles  north-weot of  IIansard s t a t i o n  on the   south   s ide  of the  
motor-road  (Fig. S ) ,  i s  an  outcrop o f  greyj.sh-white  limestone 
about 15.3 f ee t   l ong  and G5 f e e t  hi!&.  The l imestone i s  massive 
and s t r i k e  and  dip  are   not   c lear ly   def ined.   Apparent ly   the  s t r ike 
i s  nor th  29 degrees  west  and  the  dip 75 degrees  south-westward. 
About 1 mile  north-west of t h i s   exposure ,   a l so  on  the  :south  side 
of the  motor-road i s  another  small outcrop o f  l imestone. These 
outcrops  appear t o  form the  southern rim of t h e   v a l l e y  now occu- 
pied  by  Eaglet,  Aleza  and  Hansard  Lakes,  near  the  mergence of 
th i s   va l ley   wi th   the   Fraser   River   Val ley .  The l imestone i s  pos- 
s i b l y   t h e  same age a s  t h a t  exposed i n   t h e  Grand  Canyon. Outcrops 

decrees  south-westward,  occur on the   no r th  and  south  banks o f  t h e  
of  thinly-bedded  l imestone,  str ike  north 42 degrees  west,   dip 27 

McGrecor River,   and  also  approximately 1 mile  down-stream  from 
Fraser   Rivar   about  7 1/2 mi les  down-stream  from t h e  month of t h e  

t h i s  po in t .  A mall outcrop o f  th in ly-bedded   sch is tose   quar tz i te ,  
s t r i k e   n o r t h  6 7  degrees  west  and di;, 83 degrees  north-eastward, 

down. 
can  be  seen on the  southern  bank  of  the  Fraser  about 1 mile  lower 

l o c a l l y  named F i s h  Creek,  flows  almost due south   in to   the   nor th  
s ide  of t he   F rase r   R ive r .  A l a rge ,   g rey-ooloured ,   c l i f f - l ike  
rook-outcrop,  the most prominent  rock-exposure in   the   ne ighbour-  
hood, v i s ib l e   f rom  the   r i ve r ,   occu r s   t o   t he   ea s t  of the  headwaters 

River .  Zxanination  proved t h i s   t o  be  thinly-bedded,  grey-white 
of t h i s  creek.  approximately 2 miles  nor ther ly   f rom  the   Praser  

l imestone, s t r i ke  nor th  39 degrees w e s t  and d i p  60 degrees  north- 
eas t .   T ie   t op  oT t h i s   c l i f f - l i k e   e x p o s u r e  i s  1,030 f e a t  above 
t h e   r i v e r .   C o a r s e - p a i n e d   q u a r t z i t e ,   s t r i k e  nor th  32 degrees 
west and  d i p  45 degrees  south-westward,  outcrops t o  t h s   n o r t h - e a s t  
of thi-s  exposure,  525 f e e t  above t h e   r i v e r .  

About -5 miles  up-stream  from Averil Creek, a small   creek, 

po in t  of the  Fraser  River  from  Averil  Creek  down-strea:n f o r  
about 4 mi les ,  whore the   Fraser   River   Val ley  i s  s t e e p s i d e d ,  and 

from  north 42 to 72 degrees  west  and  are  pronouncedly  :nicaceous 
i n   t h e  lower p a r t  o f  Averil  Creek Canyon. A l l  t h e s e   s t r i k e  nostly 

and  sch is tose .  They comprise s i l i c i f i ed   qua r t z -muscov i t e   s ch i s t s ,  
q u a r t z - b i o t i t e   s c h i s t s  and q u a r t z - s e r i c i t e   s s h i s t s  and a r e   r a d i -  
c a l l y   d i f f e r e n t   l i t h o l o g i c a l l y   f r o m   t h e   r o c k s   h i t h e r t o   d e s c r i b e d  
on t h i s  and t h e  Herrick-McGregor River .  About 1 mile above i t s  
mouth Averil  Cree!< emerges  from a deep  rock-gorge some m i l e s   i n  

Rock-outcro9s  are numerous a t  and  near   the  most no r the r ly  
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lengt'n, of which t h e  lower 2 mi les  were  examined. Tbe x a l l s  of the  
gorge  are  some hundreds of f e e t   i n   h e i g h t  and af ford   an   exce l len t  
c rosc-sec t ion  of the  micaceous rocks .  k t  a po in t  3 miles  from  the 
Fraser   River ,   the   micaceous  rocks  are   apparent ly   overlain  by  l ime-  
s tone on t h e   e a s t   s i d e  oi" the 'canyon.  These  micaceous  rocks may be 

r eg ion   a r e   desc r ibed   i n   t he  Annual Report ,   Minis ter  of  Mines, &-it- 
of Precambrian  age. The s c h e e l i - t e - b e a r i n g   q u a r t z   v e i n s   i n   t h i s  

outcrog  near   the  r iver   below a po in t  3 mi l e s  down-stream  from  Aver- 
i s h  Columbia, 1935, pp. C30 t o  C32. The micaceous  rocks do not  

a r e  few.  Zxposures  of'sediments ofthe inter-volcanicFraser RiveEoccur 
il Creek.  Between Giscome Canyon and  Prince  George,  rock-outcrops 

a t   p o i n t s  1 1/2 and 5 mi les  down-stream f r o m  Giscome Portaze,   and 
are  described  subsequen.t ly  under  "Tertiary  Fraser  Rivzr  Sediments." 
A small  outcrop of a r g i l l i t e ,   s t r i k e   n o r t h  37 degrees   west ,   d ip  20 
degrees  north-eastward, occurs  on t he   ea s t e rn   s ide  of t h e   r i v e r  
approximately 1 mile  down-stream  from  the l a s t   p o i n t .  

Schis tose  greenstone i s  'exposed  three-quarters of a mile down- 
stream  from  the mouth of t h e  X i l l o w  River on both   s ides  of t h e  

w i t h  some i n t e r c a l a t e d   t u f f   b e d s  i s  exposed  over a length  o f  1,050 
r i v e r .  A t  t h i s   p o i n t  on t h e   e a s t   s i d e  of t he   r i ve r   g reens tone  

f e e t  and he igh t  of 1 2 0  f e e t .  These  rocks  s t r ike n o r t n  8 t o   1 8  
degrees  west  and d i p  Prom 53 t o  70 degrees  westward. 

Exposures   o f   in te rs t ra t i f ied  congldnenerate and  sandstone on 
t he   ea s t e rn  bank of t h e   r i v e r  somewhat over 3 mi les  t o  t h e  no r th  
of S h e l l e y ,   a r e   b e l i e v e d   t o   r e p r e s e n t   t h e  Socene or e a r l i e r   p r e -  
volcanic  channel o f  the   Fraser   River  and a r e   d e s c r i b e d   l a t e r .  

rock-outcrops occur   nea r   t he   r i ve r ,   bu t  t o   t h e   e a s t  the  Nechako 
Between the  las t -mentioned  exposure and  Prince George, no 

Pla teau  may be   bu t   t h in ly   cove red   w i th   g l ac i a l   deb r i s  as low rock-  
outcrops   a re   no t   in f requent .  Almost  due e a s t  of Prince  George, 
immediately  east  of Tabor  Lake, i s  the  mountain known l o c a l l y   a s  

of the  range  between the  Fraser  and i~li l low Rivers .  The rocks  ex- 
"Six-Mile  Mountain" e leva t ion   4 ,125  f e e t ,  a t   t he   no r thwes te rn  end 

posed on Six-Mile  Mountain,  and on t h e  Nechako P l a t e a u   t o   t h e  
e a s t   c o n s i s t  o f  schis tose  sediments   and  intercalate 'd   volcanic  
f low-rocks   loca l ly   in t ruded  by tongues of ba tho l i th i c   rock .  The 
ave rage   s t r ike  i s  no r th  10 degrees  west  and  the  dip 20  degrees 
t o   t h e   w e s t .  These   rocks   conta in   s l igh t ly   cupr i fe rous   and   aur i f -  
erous  quartz   veins   f rom which doubt less   the  placer-gold  found on 
Skare t   Creek   i n   t h i s   r eg ion  was der ived ( s e e  Annual Reports o f  
t he   Min i s t e r  of  Mines, Z r i t i s h  Columbia, for   the  years   1932,   1933 
and  1934). 

banks f o r  a d i s t ance  of 18  miles,   except  clays  and  other members 
of t h e   l a c u s t r i n e   d e p o s i t s  above  and  below  Tabor  Creek, descr ibed 
under  "Tertiary  Lacustrine  Deposits." 

South of Pr ince  George t h e r e   a r e  no outcrops on t h e   r i v e r  

walled  canyon,  the  length of which i s  about 2 mi les  and maxinum 
The r i v e r   t h e n   e n t e r s   t h e   F o r t  George  Canyon, a s t eep  roclc- 
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height  of walls 90 f e e t .  As wil l , .be   seen (Fig.  2) ,  rock-outcrops 
a r e   f r e q u e n t   i n  a length  of 4 miles  of t h e   r i v e r  i n  t h i s   r e g i o n .  
These rocks   cons i s t  of an  assemblage  of  wide  alternating  bands 

probably of Kesozoic  age, which s t r i k e  from nor th  1 2  t o  4:? degrees 
of a n d e s i t i c  and b a s a l t i c  volcanic  f low-rocks and limy a r$ i l l i t es  

west  and  dip  from  35  degrees  north-eastward  to  nearly  ver 'kical .  
A prominent member of t h i s  assemblage i s  a porphyry  with  pheno- 
c r y s t s  of hornblende which i s  l o c a l l y  much f r a c t u r e d  and  weathered 

numerous f r a c t u r e s .  An outcrop of  th i s   red-coloured   rock  occurs on 
t o  a deep-red  colour owing t o   t h e  development of hemati te  i n   t h e  

t h e   e a s t   s i d e  of t i e   F r a s e r   R i v e r   j u s t  above the   junc t ion   of  Red- 
rock  Creek.  Redrock  Creek  enters  the  Fraser  River  in a gorge  85 
f e e t   i n   h e i g h t   i n c i s e d   i n   w e l l - l i t h i f i e d   c o n g l o m e r a t e  of note- 
worthy  coarseness. A11 pebbles   and  boulders   therein  are   water-  
worn and some a r e  between 3 and 4. f e e t  i n  diameter.  The matr ix  
a p p e m s   t o  be  mainly  derived  from  andesit ic and  b a s a l t i c   r o c k s .  
Overlying t'ne c o n g l o m e r a t e   a r e   i n t e r s t r a t i f i e d   a r g i l l i t e  m d  

west  and  dip 35 degrees  north-eastward. 
coarse-grained  sandstone.  These rocks   s t r i ke   no r th  50 d e p e e s  

down-stream  from  Stone  Creek,  there i s  a small outcrop of  ?or- 
phyri t ic   f low-rock  with  phenocrysts  of hornblende. 

On the   wes t   s ide  of t he   r i ve r ,   oppos i t e  a po in t  2 1/% miles  

Trapping  Creek,   coarsely-crystal l ine  basal t   resembling  basal t  of 
t h e  Lower Lavas  of Eocene or ear l ie r   age ,   ou tcrops   over  a he ight  
of 35 f e e t  and length  of 300 f e e t .  Small d i o r i t e  s i l l s  about 6 
inches in width  intrude  the  separat ion-planes  between  the  lava 
flows. 

On t h e   e a s t  bank of t h e   r i v e r  1 1/2 mi les  above t h e  mouth of  

of  thinly-bedded  l imestone  strike  north 14 degrees  west,   dip 45 
J u s t  below t h e  mouth of  Trapping  Creck, i s  a small outcrop 

degrees  westward. A quar t e r  of a mile   far ther   down-strear  on t h e  
s a e   s i d e  of   the   r iver ,   a re   smal l   ou tcrops  of andes i t e  and b a s a l t  

the  south end of Woodpecker I s land ,  t h e  r iver runs over bed-rock 
Between a po in t  3 miles  down-streaT  from  Trapping  Creak,  and 

i n  many places,  and  rock-outcrops on both  banks  are   f requent .  O n  
the   wes t   s ide  of t h e   r i v e r   o p p o s i t e   t h e  f i r s t  point,  and on t h e  
e a s t   s i d e  of t h e   r i v e r   t h r e e - q u a r t e r s  of a mi le  down-stream f rom.  

from 50 t o  80 degrees  south-westward. On t h e   e a s t   s i d e  of t h e  
it, a r g i l l i t e s   s t r i k e  from  north 40 t o  54 decrees  west and  clip' 

with  phenocrysts of b i o t i t e .  
r i ve r   t hey   a r e   appa ren t ly   i n t ruded  by a tongue  of  porphyri . t ic  rock 

Much metamorphosed  and c o n t o r t e d   a r g i l l i t e ,  which may be of 
Palaeozoic  age,  i s  exposed on t h e   e a s t   s i d e  of t h e   r i v e r   f o r  a 
d i s tance   o f  somewhat over a mi l e   fu r the r  down-stream  and on t h e  
opposi te   bank  of   the  r iver .   This   rock i s  intruded by  1arp;e 
c h l o r i t i z e d   a c i d i c   t o n p e s .  On both   s ides  of t h e   r i v e r  at; t h e  
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southern  end of Woodpecker I s land   a re   l a rge   ou tcrops   o f   ca lcareous  
a r g i l l i t e  and q u a r t z i t e ,   s t r i k e   n o r t h  67 west  and  dip  53  degrees 
south-westward. On t h e   e a s t   s i d e  of t h e   r i v e r   a t - t h i s   p o i n t   f o s -  
s i l s  were  found i n   t h e s e   r o c k s   ( F i c .  3 ) .  A specimen was s e n t   t o  
the   Pa laeonto logica l   Sec t ion  of tine Department of Mines  and Re- 

fragments of a pelecypod,  Ealobia o r  Daonella., The  aKe i s  
sources,  and Dr.. F. H. ?lcLearn repor ted  as follows:  "Contains 

T r i a s s i c . "  

On t h e   e a s t   s i d e  o f  t he   r i ve r   t he   T r i a s s i c   rocks   fo rm  the  
nor thern  end of  a large  rock-outcrop which r i s e s   t o  a height   of  
s eve ra l   hundred   f ee t   above   t i e   r i ve r ,  and  extends  southerly f o r  
1 3/4 mi les ,   fo rming   the   eas te rn  r i m  o f  t h e   v a l l e y   i n   t h i s   r e g i o n .  
Volcanic rooks probably  of  Mesozoic  age  with a few i n t e r c a l a t e d  
beds  of a r g i l l i t e ,   o v e r l i e   t h e   T r i a s s i c   r o o k s   n e a r   t h e   n o r t h e r n  
end  of   the  large  rook-outcrop  ment ioned,   but   vegetat ion  obscures  
the   con tac t .  These volcanic  rocks  are  exposed  almos-t   continuously 
on the   Pacif ic   Great   Zastern  Rai lway  grade,  383 f e e t  above t h e  
r i v e r ,  f o r  1 1/2 m i l e s   t o   t h e  sout!l of t h e   T r i a s s i c   r o c k s .  

south  end of Woodpecker Is land,   and on the  west  bank of t h e   r i v e r  
o p p o s i t e   t h i s   p o i n t ,   a r e  low o u t c r o p s   o f   a r g i l l i t e  of i nd ica t ed  
Mesozoic  age  intruded  by  diorite.  The a r g i l l i t e   s t r i k e s  from 

we stward. 
no r th  50 t o  87 decrees  west  and  dips  from 50 t o  75 degrees south-  

On t h e   e a s t  of t h e   r i v e r  1 1/2 mi l e s  down-stream  from t h e  

; i r g , i l l i t e  of apparent  Mesozoic  age  intruded  by  diorit io 
tongues,  i s  exposed  half a mile  above  the mouth of Canyon Creek 

r i v e r   o p p o s i t e   t h i s   p o i n t  i n  c c r e e k - b e d .  The a r g i l l i t e   s t r i k e s  
on t h e   e a s t   s i d e  of the  Fraser  River  and on the   wes t   s ide  of t h e  

no r th  87  degrees  west  and  di2s 75 dep"res.southward. 

Canyon Creek i s  c o n t a i n e d   i n  a steep  rock-walled  canyon  for 
a d i s t ance  of 1 1/2 miles  above i t s  junc t ion   wi th   the   Fraser  
River,   and  the mouth of t h e  canyon  forms a prominent  rock bluff 
on t h e   e a s t  bank of the   Fraser   River  a t  t h i s   s o i n - t .  The rock'  
i n   t h e  canyon i s  w h o l l y   s l a t y   a r t i l l i t e ,   i n t r u d e d  by  numerous 

west and d ips  55 degrees  southward. Tine age may be Palaeozoic .  
small d i o r i t i c  tongues.  The a r g i l l i t e   s t r i k e s  no r th  77 degrees 

Outcrops of sediments of .the inter-volcanic   Fraser   River  
occur on bo th   s ides  of t he   r i ve r   nea r   Xh i t e s  Landing  and a r e  
subsequently  described  under  "Tertiary  Fraser  River  Sediments." 

i n   he igh t ,   excep t   nea r  i t s  confluence  .wi th   the West Road R ive r .  
Rock exposures   near   the  Fraser   2iver   are   most ly  a few f e e t  

ments   of   the   Tert iary West Road River   which   a re   descr ibed   la te r .  
In t h i s   p a r t  of the   Fraser   River   Val ley  are exposures   of   sedi-  
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from  the mouth of \ .!hiteslanding Cree::, s l a t e   o u t c r o p s  a t  t h e  
r i v e r ' s  edge for   a lmost   ha l f  a m i l e ,   s t r i k e   n o r t h  51 degrees   eas t  
and  dip 36 degrees  soutkn-eastward. The s l a t e  i s  intrude?%  by 
tongues of d i o r i t e .  On t he   no r the rn  bank  of t he   r i ve r ,   app rox j -  
mately 3 miles  down-strean  from  WhitesLanding  Creek,  beds  of 

intruded by acidic  tongues. '   Small   quartz  gash-veins  are  devel-  
s l a t e  and i n t e r s t r a t i f i e d   l i m y   q u a r t z i t e ,  much con to r t ed ,   a r e  

oped in   t he   s ed imen t s  and in t rus ive   bod ie s .  The s l a t e  ma.y be 
Pa1aeozoi.c. 

On the  southern bank of  t h e   r i v e r   h a l f  a mile  down-:;'cream 

s l a t e  on the   southern  s ide of t h e   r i v e r  i s  an  outcrop of dark- 
Three-quarters  of a mile  down-stream  from the  exposure of 

b lue   l imes tone ,   s t r ike   nor th  52 degrees  west  and  dip 75 degrees 
nor-En-eastward. 

the   nor thern  bank o f  t h e   r i v e r ,   a r g i l l i t e   i n t e r c a l a t e d   w i t h  
Two mi les  down-stream  from t h e  l as t  described  exposure on 

v e r t i c a l   d i p ,  i s  in t ruded  by a dior i te   tongue.   This   exposure 
sch is tose   vo lcanic  r o c k s ,  s t r i k e   n o r t h  34 degrees  west  with  nearly 

underl ies   an  exposure of Tert iary  sediments  of t he   Nes t  Road 
River .  

On t h e   e a s t e r n  bank  of t h e   r i v e r  2 1/2 mi les  above the  mouth 
of t h e  !.:est Road River   schis tose  grey-black  quartzi te  i s  exposed, 

exposed on t h i s   s i d e  of t h e   r i v e r  1 mile  dovn-stream.  Half a 
s t r i k e  due e a s t  and d ip  40 degrees   south.   Sirni lar   rocks  are  

m i l e   f a r t h e r  down-stream on t h e  s&?e s ide  of t he   r i ve r   an   ou t -  
crop of sch is tose   g reens tone   s t r ikes   nor th  48 degrees east and 

poss i ' s le   to  examine only a few o f  the   rock-outcrops   s i tua ted  
d ips  35 degrees  south-eastward. In -the  t ime  available it was 

at   h igh  e levat ions  between  the  :<est  Road River ,  and the  Cotton- 
wood Canyon. Schis tose   sed iments ,   ch ie f ly   quar - tz i te   and   a rg i l -  

Road River down-stream f o r  6 m i l e s  and resemble those  of t h e  
l i t e ,   a r e  exposed f r c n   h a l f  a mile  above  the mouth of t h e  kiest 

Car iboo   se r ies  of  Precambrian  age.   Their  str ike  varies  from 
nor th  68 degrees   east   wi th  a south-eas tward   d ip   to   nor th  '72 
degrees  west  with a south-westward  dip. They are   in t ruded  a t  
one poin t  by  dykes  resembling  the  Proserpine  dykes  with a d e v e l o p  
ment of quartz   gash-veins   in  the v i c i n i t y .  

From 1 1/2 miles  above  McSardie  Creek  down-stream t o   t h e  end 

rocks  exposed  closely  resemble  those  of  the Cache Creek s e r i e s .  
of t'ne rock  exposure 1 mile  above  Cottonwood River ,   the   sch is tose  

On t h e   e a s t  bank of t h e   r i v e r  1 1/2 miles  above  McIiardie 
Creek s c h i s t o s e   q u a r t z i t e   o u t c r o p s   s t r i k e   n o r t h  72 degrees  west 
and d i p  75 degrees  south-westward. On the  west   s ide of t h e  
r i v e r  oppos3.i;e t h i s  po in t  a l a rge   ou tc rop   o f   d io r i t e  form:; t h e  
west   val ley-r im.  McEardie  Creek f lows i n  a deep  gorge  incised 
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i n  schis tose  sediments ,  which e r d s  1 mile  above i t s  mouth. ii 
b l u f f  of g ran i t i c   rock   occu r s  one mi le   be low  th i s   c reek ,  on t h e  

Canyon qua r t z -d io r i t e   ou tc rops  a t  t h e  mouth of Xhitt ier  Creek  and 
e a s t e r n  bank  of t h e   F r a s e r   2 i v e r .  A t  the  head of t h e  Cottonwood 

on t he   bank .o f   t he   r i ve r   oppos i t e   t h i s   po in t   i n t rud ing   s ch i s tose  
sediments. The Cottonwood Canyon is .  about 1 mi le  in  length ;   the  

t h e   r i v e r  emerges  from it a t   t h e   T e r t i a r y  Mine. Rock i s  exposed, 
depth a t  i t s  head  of  about 375. f ee t   dec reases  down-stream t o  where 

on both   s ides  of t h e   r i v e r  for upwards of  a m i l e   f a r t h e r  down- 
stream. The rocks  exposed  in   the Cottonwood Canyon and on both 

l i m e s t o n e ,   a n d   a r g i l l i t e .  These  rocks  str ike  north-westerly  and 
s ides  of t h e   r i v e r  below t h e  canyon a re   s ch i s tose :   q .ua r t z i t e ,  

described  exposures  and Soda Creek,  with  the  exception of a small 
dip  south-westward  mostly a t  s t eep   ang le s .  Between t h e   l a s t  

l imn Creek, no outcrops of pre-volcanic  rocks (those older   than  
outcro? of a r g i l l i t e  on the   wes t   s ide  of t h e   r i v e r  1 mile  above 

t h e  Lower Lavas of  Zocene o r  e a r l i e r   a g e )  were  found on e i t h e r  
bank of t h e   r i v e r .   2 a k e r  Creek Canyon i s  inc ised   in   sed iments  
which a t  one p o i n t   a r e   o v e r l a i n  by va l l ey - f i l l   occu r rences  of  t h e  
Lower Lavas.  Rampart-like  exposures of  t h e  Upper Volcanics   in .  
Baker  Creek  and la rge   ou tcrops  o f  the   Lomr   iavas   occur r ing  on 
the  west   s ide of t h e   r i v e r   n e a r   N a r c c s l i  Creek  and on bo th   s ides  
of t h e   r i v e r  between  Macalister  and Soda Creoks  are   descr ibed  in  
B r i t i s h  Columbia  Department of Nines   Bul le t in  Xo. 3 ,  1940. 

formation  outcrop a t  va r ious  po in t s  from 5 mi les  no r th  of Quesnel 
Exposures of Aus t ra l ian  members ( a )  of the  r ' raser  River 

t o   t he   A lexandr i a   Pe r ry ,  a d i s t ance  of somewhat over 33 mi l e s .  
Large  exposures  of  these  sediments  occur  near  Quesnel  (where  the 
unconformable  contact  between  these  sediments  and  the Lower Lavas 
i s  exposed a t  low s t ages  of water i n  t h e  bend o f  t h e   r i v e r   t h r e e -  
q u a r t e r s  of a mile  below  Guesnel); a t  Rich Bar, 4 mi l e s  dcwn- 
stream f r o m  Guesnel; 1 1/2 miles  below  Rich Bar on b o t h  s ides  of  
the , r iver ;   on . .Aus t ra l ian   Creek;  on the  west   s ide of t h e   r i v e r  op- 
pos i t e   Aus t r a l i an  Creek  and  near  Alexandria  Ferry on both   s ides  
of t h e   r i v e r .  'Between Soda Creek  and  Chimey  Creek  the  r iver i s  
incised  wholPy'in  sediments  resemblinc  the Cache Creek s e r i e s .  

.Region e a s t  of the  Fraser  River  between  Whites  Landing  and 
t h e  mouth of t h e  Cottonwood River 

~ - . .. .. - - 
" 

rock-rims of an anc ien t . .va l ley ,  which i s  now l a r g e l y   f i l l e d  

gested  by  features   enumerated  under  "Topography"  and ' i t s  occupancy 
save a t  i t s  northern  end.  The ex i s t ence  of t h i s   v a l l e y  i s  sug- 

by some ,of the  Tert iary  Fraser   River   channels   proved  by  the  occur-  

River  Sediments. ' '  The approximate .2os i t ion  of t h i s   v a l l e y  i s  
rence of sediments   descr ibed  subsequent ly .under   "Tert iary  Fraser  

3u l l . e t i n  K O .  3, 1943. 
i n d i c a t e d   i n   F i g .  1, of B r i t i s h  Columbia  ilepartment of Mines 

A reconnaissance was made of t h i s   r e g i o n  t o  d e l i m i t   t h e  
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by the  Fraser   River   about  1 mile  above the  Cottonwood River 

head of t h e  Cottonwoo'd Canyon on both   s ides  of t h e   r i v e r ,   s a v e  
(Fig.  l), from  which po in t  rook i s  exposed  continuously  t.o  the 

f o r  t h e  gap  caused  by  the  crossing o f  t h e   T e r t i a r y  Mine - Canyon 
I'Iine channel.  A t  t h i s   p o i n t ,   t h e   F r a s e r   R i v e r   a f t e r   h a v i n g   l e f t  
i t s  former  val ley a t  Xhites  Landing,  and making a d e t o u r   t o   t h e  
west  around it ,  aga in   re -en ters  i t ,  cut t ing  through  the  western 
r i m .  

The most southerly  rock-exposure of the   wes te rn  rim i s  cu t  

- 
_I_ 

Zxposures t o   t h e   n o r t k  of the   l as t -ment ioned   po in t   a re  d i s -  
t r i bu ted   i n   an   a lmos t  due north  and  south  l ine  to   the  west  of 
!!hiteslanding  Creek. 

q u a r t z i t e  of  t h e  Cache Creek s e r i e s ,   s t r i k e   n o r t h  23  degrees   east  
Thinly-bedded f i s s i l e   a r g i l l a c e o u s   q u a r t z i t e ,  resem'oling 

and d i p  25 degrees  south-eastward a t   e l e v a t i o n  2,665 f e e t ,   a r e  
cu t  by a sma l l   t r i bu ta ry  of Vhiteslanding  Creek 3 1/2 mi les   nor th  
of Lazaroff  Lake. 

becomes h i l l y ,  and a t   s e v e r a l   p l a c e s   t o   t h e   w e s t  of  a po in t  a p -  
proximately  four   miles   south of !.kites  Landing  outcrops of d i o r i t e  
occur,  and a t  one point   l imestone  apparent ly  of Mesozoic  age i s  

between  2,600  and  2,680 f e e t  on a s e r i e s  of rocky   r i dges ,   d i s t r ib -  
intruded by d i o r i t e .  These l a s t   o u t c r o p s   o c c u r   a t   e l e v a t i o n s  of 

u t e d   i n  a north and sou th   d i r eo t ion .  

To t'ne north  of   the   las t -descr ibed  exposure  the  Fraser   Plateau 

An outcrop of a r g i l l i t e   a p p a r e n t l y  of  Mesozoic  age  intruded 
by d io r i t e ,   occu r s  340 f e e t  above t h e  bed of the   creek  about  
1 1/2 mi les   nor thwes ter ly   f rom  the   l as t   po in t .  In t h e  bed of  t h e  
creek,  1 3/4 mi les  above i t s  mouth, a r g i l l i t e   i n t r u d e d  by d i o r i t e  
i s  a lso  exposed.  A sho r t   d i s t ance  below t h i s   p o i n t   t h e   c r e e k  
e n t e r s  a rock-canyon. The rock  exposed  in  the  canyon i s  c h i e f l y  

outcrop of a n d e s i t e   o c c u r s   a t   t h e  lower  end of t h e  canyon. The 
ca rbonaceous   a rg i l l i t e   i n t ruded  by d i o r i t e  tongues.  A small 

a r g i l l i t e   s t r i k e s   n o r t h  59 degrees  west  and  dips 53 degrees   nortn-  
eastwar2. The rooks  exposed i n   t h i s  canyon  resemble  those  of 
Mesozoic age.  

v a l l e y  i s  more c l ea r ly   de f ined   t opograph ica l ly  than the  west  Tin, 
To t h e   e a s t  of Canyon Creek  the  east  r i m  of the  anoien t  

as it i s  formed by the  western  s lopes  of   the   mountain  range  divid-  
i ng   t he   va l l eys  of the  Fraser  and  i! i l low  Rivers,  which  merges 
s o u t h s r l y   i n   t h e   p l a t e a u - l i k e   r e g i o n   n e a r  Ahbau Creek, and t h e  
Cottonwood River .  The western  s lopes of the  mountain-range  are 
drained by  Hixon  Creek  and i t s  t r i b u t a r y  Government Creek; by 

Bed-rock i s  exposed a t  var ious   po in ts  on these  creeks;  some hun- 
Terry  Creek,  and  by  the wester ly-f lowing  par t  of Canyon Creek. 

dreds   o f   fee t  above t h e  f l o o r  of t he   va l l ey   con ta in ing   t he  
nor ther ly- f lowing   par t  o f  Canyon Creek. 

- 27 - 



over 1 mile  above  its  junction  with Exon Creek.  At  the  upper 
and  of  the  canyon  -the  rocks  are  argillite  intruded  by  tongues 
of  batholithic  rock.  Tne  arrillite  may  be of Palzezoic  age. U1- 
stream  the  creek  cuts  a  series of thinly  be2ded  fissile  schistose 
sediments. In places  the  strike  is  east  with  dip  to  the  north of 
about 45 degrees;  at  other  points  the  strike  is  north 47 degrees 
west,  with  dip  of  about 45 degrees  north-eastwaru. An occasional 
dip  to  the  south-westward was observed.  Similar  schistose  sedi- 
ments  are  exposed on Hixon  and  Terry  Creeks,  and  at  all  these 

be  of  Palaezoic age. 
2oints  resemble the  schists of the  Cariboo  series,  though  they  may 

Government  Creek wters a deep  rock-walled  canyon  somewhat 

About  3  miles  above  its  mouth,  Hixon  Creek  cascades  over  falls 
60 feet  in  height  incised  in  augite-syenite.  About 2 miles  farther 
up  the  creek,  fissile  schistose  sediments  are  exposed  in  the  bed 
of the  creek  and on the  valley  rims  at  different  2oints for a dis- 
tance  of  about 1 mile.  The  sediments  strike  mainly  north 40 de- 
gre-s  west, and dip  north-eastward at steep  angles.  The  character 
of the  rocks  changes  about 6 miles  above  the  mouth  of  the  creek 
and  from  this point up-stream.for  about  half  a  mile  on  both  sides 
of the  creek,.  silicified  bioti-te  schists  are  exposed at intervals. 

between  these  rocks  and  the  fissile  schistose  sadiments  is  not 
These  also  strike  north-west  and  dip  north-eastward.  The  contact 

Cariboo  series. 
exposed.  The  fissile  schists  somewhat  resemble  members  of  the 

About 5 miles  above  its  mouth on its  northern  bank,  Terry 
Creek  cuts  schistose  argillite,  strike  north 1.8 degrees  east,  dip 
65 degrees  eastward.  The  creek  was n o t  examined  above  this  point 
in 1943,.and no previous  detailed  examination of the  exposed  bed- 
rock  had  been  made. It is  reported  however  that  the  bed-rook 
exposed at various  points  up-stream  consists  of  metamorphosed 
schistose,sediments  with  some  intercalated  voloanics  intruded 
at various  points by tongues  of  batholithic  rock.  At  about 6 
miles  above  its  mouth  tie  creek  flows  through  a  rock-gorce  and 
at about 7 miles  above  its  mouth  is  contained in a  rock-canyon 
about 1030 feet  in  length,  the  walls of which  are  about SO feet 
in height. 

Canyon  Creek  and up-strem from  a  point  3  miles  above  its 
junction  with  Headow  Creek, is contained  in  a  steep-sided  canyon- 
like  valley  for  a  length of  about 4 miles.  The  rocks  exposed  in 
this  gorge  are  volcanic  flow-rocks  and  argillite  intruded  at  one 
point  by a tongue of batholithic  rock. 

Australian mernbers (a) of  the  Fraser  River  formation  are  ex- 
posed on  the  west  bank of Canyon  Creek,  approximately 4 miles 
down-stream from its  junction  with  Meadow  Creek.  .At 36.8 miles 
north of .Cuesnel, the  terminus of the  Pacific  Great  Eastern 



Railway, a branch  motor-road  leaves  the highway and   leads  t o  t h e  

Quesnel on the   wes t   s ide   o f   th i s   c reek   about   ha l f  a mile  from  the 
eas t   s ide   o f  Canyon Creek,  crossing  the  railway-grade hilt beyond 

highway. The above  exposure i s  reached by fo l lowing   the   ra i lway-  
grade   souther ly   for   ha l f  a mile   f rom  the  road  crossinc.  The ex- 
posure i s  on t h e  bank of the   c reek   about  one hundred  feet   west of 
t he   po in t   i nd ica t ed  on the  ra i lway-grade.  

l i g n i t e  of a maximum t h i c k n e s s  of 1 1/2 f e e t ,  and  beds of f i n e  
g rave l ,   ove r l a in  by coarse  gravel   containing  pebbles  up t o  E 

exposure  which r i s e s   v e r t i c a l l y  from  the  water 's   edge  on  the  west 
inches   in   d iameter ,   have   been   gent ly   fo lded   in to  a syncl ine .  The 

bank  of  the  creek i s  303 f e e t  long and 45 f e e t   h i g h ,  and i s  uncon- 
formably  overlain by a few f e e t  of pos t -g l ac i a l   g rave l .  

A t  t h i s   p o i n t ,   i n t e r s t r a t i f i e d   c l a y   b e d s   c o n t a i n i n g  seams of 

A t  the  up-stream end of th i s   exposure   the   fo l lowing   sec t ion  
i s  afforded.  A t  t h e   t o p  o f  t he   bank ;   so i l  and post-glac. ia l  
g rave l  5 f e e t ;   l i g n i t i c   c l a y ,  2 f ee t :   coa r se   g rave l ,  13 f e e t ;  

beds  with seams of l i g n i t e   ( o n e  of  which i s  1 1/2 f e e t   t h i c k )  10 
l ig ,n%. t ic   c lay  2 t o  3 f ee t ;   coa r se   g rave l ,  1 2  f e e t ;  sandy c l ay  

f e e t .  The base o f  the  sandy  clay  beds i s  a t   w a t e r - l e v e l .  The 
sed iments   s t r ike   nor th  E degrees   ea s t  and d i p  35 degrees  westward. 

The Cariboo  Syndicate  under  the  direction of D .   D .  l.+aser  of 

bench on t h e  same s ide  of the  creek  about  5 f e e t  above  water- 
Quesnel,  sank a s h a f t   i n  1929 immediately up-s t rean  on a small 

t h e   s h a f t  was sunk t o  a depth of E5 f e e t ,  d is .c losing  the  cont inu-  
l eve l .   Th i s  i s  now f u l l  of water ,   but  D .  D .  F r a s e r   s t a t e s   t h a t  

a t i o n  of a l t e rna t ing   beds  of  cemented gravel  and s i l t  dipping 
about 26 degrees  westward.  There was a no t i ceab le  amount of 
m i c a   p r e s e n t   i n   b o t h   s i l t  and grave l .   Pebbles   in   the   g rave l  
were l a r g e l y  of g r a n i t i c   r o c k .  From the   bo t tom  of   th i s   shaf t  a 
hole  was bored  with a Keystone-dri l l  which reached  g.ranii;ic  bed- 
rock a t  a depth of 150 f e e t  below the   su r f acz .  This  h o l e  was con- 
t i nued   fo r  a d i s t ance  of 15 f e e t   i n   b e d - r o c k .  The d r i l l - h o l e   d i s -  
c losed a cont inua t ion  of t he   g rave l  and s i l t  beds w i t h  much 
l i g n i t e .  

Dis tan t  840 f e e t   s o u t h   o f   t h i s   s h a f t  on the  west   s ide of t h e  
Paciric  Great  Zastern  Xailway-grade, a tinickness  of 35 f e e t  of 
poorly-sor ted  coarse   sub-angular   gravel-beds,   s t r ike  norther ly  
and d i p  30 degrees  westward, i s  ove r l a in  by 55 f e e t  of wel l - sor ted  
g r a v e l ,   h o r i z o n t a l l y   s t r a t i f i e d .  The imbricat ion of t h e   l a t t e r  

down, presumably  those  of Canyon Creek. The p e b b l e s   i n   t h e  in- 
i n d i c a t e s  a nor ther ly   f low  of   the   waters  by which they  were l a i d  

c l ined   g rave l   a r e   l a rge ly   de r ived   f rom  g ran i t i c   rook .  The t o t a l  

t i on   concea l s   t he  uppermost  few fee t   o f   the   exposure .  On. t h e  
length  of  t h i s  exposure i s  180 f e e t  and  height 90 f e e t .  Vegeta- 

e a s t   s i d e  of  the   Pac i f ic   Grea t   Eas te rn   Rai lway-grade ,   d i s tan t  
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sub-angular [ ravel ,   wi th   pebbles  u? t o   1 0   i n c h e s   i n  d iameter ,   a re  
3 ,033   f ee t  souther ly   f rom  the   shaf t ,  cemented  beds o f  coarse  

exposed a t  i n t e r v a l s  f o r  a length  of 2 3 0   f e e t  and he i@ht  of 25 
f e e t .  The beds   s t r i ke   no r th   53 ,degrces   ea s t  and d i p  30 degrees 
south-eastward,  and  are  overlain by  from 5 t o  13 f e e t  of pos t -  
g l a c i a l  and g l a c i a l   g r a v e l .  

The th ree   l a s t -desc r ibed   exposures   p l a in ly   i nd ica t e  t h a t  
be fo re   t he   Aus t r a l i an  members ( a )  of the  Fraser   River   formation 
were  folded,  there was a strong  f low of  water  over  them,  possibly 
caused  by  the  Fraser  River  breaking t'nrough a dam of   the Lower 

members ( a ) ,  i s  exh ib i t ed  a t  ot .her   points   subsequent ly  mentioned. 
Lavas. Th i s   f ea tu re  of  coa r se   t i l t ed   g , r ave l   ove r ly ing  Aus t ra l ian  

About t h r j e   q u a r t e r s  of a mile  down-stream  from  the  Cariboo 
Syndica te ' s  s h a f t  i s  an   cu tcrop  of we l l - l i t h i f i ed   s t eep ly -d iTp ing  
conglomerate  beds, which i s  be l ieved  t o  exemplify  sediments  of 
the  pre-volcanic   souther ly-f lowing  Fraser   River ,  and i s  descr ibed 
vnder  "Tertiary  Fraser  River  Sediments ." 

&bau  Creek a qua r t e r  o f  a mile  a'bove t h e   j u n c t i o n  of &Torn 
Creek,  emerges  from a rock-walled  canyon. The t o t a l   d e p t h  of i n -  

f e e t ,  and rock i s  exposed t o  a he ight  of  200 f e e t  above the   c r eek .  
c i s i o n   i n   t h e   p l a t e a u - l i k e   r e g i o n  a t  t h i s   p o i n t  i s  about 430 

b recc ia  which i s  in.i;ruded  by  tongues of f i ne -g ra ined   ac id i c   rook .  
The rock   exposed .a t   t he  lower  end of t h e  canyon i s  vo lcan ic  

The Cottonwood River i s  crossed  by a bridEe on the   P r ince  
George-,Guuesnel highway a t  the  lower  end  of a stee?-rvalled  rock 
canyon. The rocks  exposed a t  t h i s   p o i n t   a r e   v o l c a n i c   f l o w - r o c k s  
probably Mesozoic i n   a g e .  

- Herrick-McGregor  River  Valley 

The southwester ly-f lowing  par ts  o f  Herr ick Cr,eek  and t h e  
McGregor River  occupy  one  and  the same v a l l e y ,  which for b r e v i t y  

Burnt  Mountain l i e s   t o   t h e   w e s t  of  t he   j unc t ion  of  Fontoniko  and 
i s  c a l l e d   i n   t h i s   r e p o r t   t h e  "Herrick-McGregor River  Valley. '! 

f e e t .  In t h e   c e n t r a l   p a r t  of  th i s   mounta in  i s  a g l a c i a l   c i r q u e ,  
Herr ick   Creeks   (P ig .   3 )   and   the   e leva t ion  of i t s  summit i s  5,910 

t h e   f l o o r  of which i s  a t  e l eva t ion   4 ,915   f ee t  and t h e  walls can 
be   readi ly   c l imbed.  4s  f a r   a s   c o u l d   b e   d e t e r m i n e d ,   a l l   s l o p e s  o f  
thZs  mountain  drain  into  Fontoniko o r  Herrick  Creeks.  Immediately 

t a in  by a dee? v a l l e y  (Fig.' 3 ) .  The Arct ic-Pacif ic   Divide passes  
t o   t h e   w e s t   i s  another  hic,her  mountain  separated  from Burfit Moun- 

over  the summit of  th i s   h igh   mounta in ,   ( the   e leva t ion  of  which 
appeared t o  be   over   6 ,500   fee t )   the   d ra inage  of  i t s  south-eas te rn  
s lopes  being  into  Fontoniko  and  Herr ick  Creeks,  and t h a t  of i t s  

Viewed from  Burnt  Mountain,  the pronounced  syncl inal   s t ructure  
no r the rn   s lopes   i n to   t he   uppe r  reaches of t he   Pa r sn ip 'R ive r .  

o f . t h e   u p p e r   p a r t  of t h i s   h i g h  mountain was p l a i n l y   e v i d e n t .  
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The lower  slopes  of Burn t  Mountain are  covered  with  dense 
vegetation  and  timber-growth up to   e l eva t ion   3 ,215   f ee t ,  above 
which a bush-f i re   passed many years   ago.  On t h e  lower s:lopes acd 
a t  the   base  of the  mountain,  rock-outcrops emerge a t  severa l  

bedded a r g i l l i t e ,   s t r i k e  from  north 53 t o  72 degrees wes-t, d i p  
p o i n t s .  These outcrops comprise   schis tose q u a r t z i t e  and t h i n l y -  

about  45  degrees  south-westward. From t h e   f l o o r  of t h e   g l a c i a l  
c i r q u e   t o   t h e  summit, the  formation where  exposed on the   nor thern  
s ide   cons i s t s  of sch is tose   l imes tone ,   s t r ike   nor th   43   degrees  
west  dip  63  decrees  north-eastward. 

Save i n   t h e  canyon,   rock-outcrops  are   few,   c lose  to   the  r iver  
i n   t h e  Herrick-McGregor  River  Valley. About 3 mi l e s  above  James 
Creek on both  banks of Berrick  Creek  dolomitic  limestone  outcrops, 
s t r i k e   n o r t h  52 degrees   west ,   d ip  65 degrees  south-westward. Near 
t h e  mouth of Otter  Creek,  mainly  down-stream f r o m  t h i s  po in t   fo r  a 
d i s tance  of somewhat over 1 mi le ,   a re   four   rock-outcrops   cons is t ing  
of c r e n u l a t e d   a r g i l l i t e ,  and  thinly-bedded  quartzi te .  These rocks 
s t r i k e  from  north 22  t o  77 degrees  west  and  dip  north-eastward a t  
s teep   angles .  At 7 1/2 miles  below  the  junction  of  the 
northwester ly-f lowing  par t  of t h e  McGregor River on t he   no r the rn  
bank i n t e r s t r a t i f i e d ,   f i n e - g r a i n e d   q u a r t z i t e  and a r g i l l i - t e   s t r i k e  
nor th  72 d e p e e s  west  and. d ip  73 degrees  southward. One mi le  down- 

i s  an outcrop of l imestone, a t  some points   thinly-bedded,  a t  o the r s  
stream from  the l a s t   exposure ,  on Vne northern  bank o f  t h e  r i v e r ,  

massive. About 24. mi les  above i t s  mouth t h e  McC-regor Ri-Jer e n t e r s  
a rock-canyon. A gap i n  t h e  canyon  about  half a m i l e   i n   l e n e t h ,  
a t  a b o u t   t h r e e - f i f t h s  o f  a mile  above the  lower  end,  divides  the 

m i l e   i n  length ,  and an  up-stream  section somewhat l e s s  t!lan 2 1/2 
canyon i n t o  two sec t ions ;  a down-stream s e c t i o n   t h r e e - f i f t h s  of a 

mi l e s   i n   l eng th .  The he ight  of t h e   w a l l s  of  t i e  canyon v a r i e s  
f r o m  33 f e e t   t o   a b o u t  75 f e e t .  In the   up-stream  sect ion,   descr ib-  
i ng   t he   ou tc rops   i n   t he i r   o rde r  from  the  head  of  the  canyon down- 
stream: 

l imes tone   s t r ike   nor th  23 degrees  west  and  dip 75 degrees  south- 
westward, 

(1) f i s s i l e ,   t h i n l y - b e d d e d ,   i n t e r s t r a t i f i e d   a r g i l l . i t e  and 

( 2 )  one mile down i n t e r s t r a t i f i e d   a r g i l l i t e  and q u a r t z i t e  
c o n t a i n   i r r e g u l a r  and discont inuous  quartz   lenses  of maximum 
width 2 1/2 f e e t ,  which fol low  the  bedding-2lanes of t he   hos t -  
r o c k s .  These rocks   s t r i ke   no r th  47 degrees  west  and  dip  65  de- 
p e e s   n o r t h - e a s t w a r d ,  

formed a p i l l a r  2 3  f e e t   h i g h  of much f r ac tu red   qua r t z i t e   con ta in -  
i ng   r e s i s t an t   qua r t z   gash -ve ins .  The q u a r t z i t e   s t r i k e s  n o r t h  42 
degrees  riest  and  dips 75 degrees  north-eastward, 

( 3 )   a t  a poin t  1 1/2 mi les  down, d i f fe ren t ia l   weat l le r ing   has  
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(4)   immediately  adjoining  down-stream,  f iss i le   blue  and 
cream-coloured  limestone much drag-folded  and  containing numerous 
c a l c i t e   v e i n s  i s  i n t e r s t r a t i f i e d   w i t h   q u a r t z i t e .  The formations 
s t r i k e   n o r t h  1 2  t o  22 degrees   west .  The d i p   a t  some po in t s  i s  55 
degrees  south-westward, a t   o t h e r s  73 decrees   north-eastward.  

The lower sec t ion  of t h e  canyon i s  inc ised   whol ly   in   quar tz -  
i t e .  -The beds  vary from 3 t o  1 2  i n c h e s   i n   t h i c k n e s s - w i t h , a r g i l -  
l aceous   par t ings ,  which a re   t he   cause  of  d i f f e r e n t i a l   w e a t h e r i n g   a t  

with  dips  varyin:. f ron  75 degrees  north-eastward t o  n e a r l y   v e r t i c a l .  
sorpe p o i n t s .  The s t r i k e   v a r i e s  f r o m  no r th  42 t o  57 degrees  west 

McGreCor River ,  lime s c h i s t  i s  exposed ,   s t r ike   nor th  27 degrees 
EiCh.i miles  below  the  canyon on t he   no r the rn  bank of  t h e  

west ,   d ip  6 3  degrees  south-westward. A t  t h i s   p o i n t   t h e   p l a n e s  of 
s c h i s t o s i t y   s t r i k e   n o r t h  42 de t rees   wes t   cu t t ing   the   bedding   p lanes .  

The rocks  exposed in  the  Serrick-XcGregor  River  Valley  resemble 
those.exposed a t  t h e  loaler  end of t h e  Grand  Canyon. 

Nechako River  .Tall% 

Only the  lower 13 mi les  of t h e  Nechako River  Valley was 
examined i n  d e t a i l .  Because of t he   ex i s t ence  of  t h e  Lower Lavas 
a t  c e r t a i n   o t h e r   p o i n t s ,  and the  evidence of damming by  them, an 
examination was made of t h i s   r i v e r  a t  two u p s t r e a m   p o i n t s  namely 
a t  t h e  Isle de Pier re   Xapids .and   %%ite  Mud Xapids,  and also of a 
reg ion   near   the  mouth of i t s  l a rge   t r i bu ta ry ,   t he   Ch i l ako   R ive r .  
These lavas   a re   main ly  of basa l t ic   composi t ion  and some of t h e  
outcro7s  are   large.   Reasons for c o r r e l a t i o n  w i t h  t'ne Lower Lavas 
a r e  : 

d i s t i n c t i o n   t o   t h e   t o p o g r a p h i c   p o s i t i o n  of t h e  Upper Volcanics 
which normally  cap  the  valley-rims and  form t h e  f l o o r  of t h e  
In t e r io r   P l a t eaux .  

(a) A11 ou tc rops   a r e  of t h e   v a l l e y - f i l l   t y p e  in cont ra-  

( b )  The ane le  o f  i n c l i n a t i o n  of the   separa t ion   p lanes   be-  
tween  successive  lava-flows i s  gene ra l ly  much s t e e p e r   t h a n   i n  
the   ca se  of t h e  Upper Volcanics.  

a f e a t u r e   f o r e i g n  t o  t h e  Upper Volcanics .  
( c )  The outcrops   f requent ly   a re   deeply   weathered  which i s  

was undoubtedly  contemporaneous  with  the  deposition of beds of 
fossi l i ferou 's   d ia tomaceous s i l t .  Pa laeonto logica l   ev idence   in  
this case   ind ica ted   an  Upper 3ocene or Oligocene  age. In t h e  
Eorsefly  and Kamloops a r e a s   t h e  end p o i n t  of t h e  Lower Lavas i s  
ind ica t ed  by the  emission of enormous q u a n t i t i e s  of  a s h   i n   l a t e  

( d ) .   I n  one ins tance ,   descr ibed   subsequent ly ,   1ava .e rupt ion  
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and  Chilako  River  Valleys  apparently  lava  eruption  continued  during 
Zocene t ime, which cont inued   in to   the-Ol iEocene .   In   the   ikchako 

the   pe r iod  of   ash-emission  in   the  southern  regions.  

I s l e  de P ier re   Rapids .  These r a p i d s  may be  readi ly   reached 
by a branch  motor-road 6 1/2  m i l e s   i n   l e n g t h  which l eaves   t he  
highway a t  a poin t  32 miles  west of Prince  George. 

south  and  occupies a v a l l e y  of mature   re l ief   considered as a whole, 
Near t h e   I s l e  de Pierre  Rapids  (Fig,. 2 )  t h e   r i v e r   f l o w s  due 

although  banks of unconso l ida t ed   ma te r i a l   r i s e   sha rp ly  f r o m  near  
t h e   r i v e r .  The I s l e  de P ier re   Rapids ;  somewhat over   three-quarters  
of a mi le   long ,   inc ise   the  Lower Lavas,  which  occur a s  a t y p i c a l  
v a l l e y - f i l l ,  and rock i s  exposed up .to points   about  50 f e e t  above 
t h e   r i v e r .  The va l l ey - r ims   a r e   no t   s t eep   c lose   t o   t he   r i ve r .  
Above the  rock  exposures   the  val ley-s lopes  are   covered w i t h  dense 
vegetation  and  timber  growth. Here the  Lower Lavas cons is t   ' o f  
basa l t i c   f l ows ,   b recc i a s ,  and  agglomerates  str ike  north 11 degrees 
e a s t  and dip  about 45 degrees  westward.  Locally  they  are  deeply 
weathered. 

been  obstructed or dammed a t   . t h i s   p o i n t  by the   e rup t ion  of  the'se 
l a v a s .  

It i s  a p p a r e n t   t h a t   o r i g i n a l l y   t h e  Nechako River  must  have 

White Hud Rapids.  These r ap ids   a r e   abou t  1 1/4 mi les  d0.m- 
stream  from  Bednesti  Station. A ca r  may be  taken t o   t h e   t o p  o f  t h e  

road  about 3 mi les  i n  length from the .Chi lako   road .  The l a t t e r  
south   va l ley- r im  d i rec t ly  above the   rap ids   by   fo l lowing  a branch- 

d i s t ance  by r o a d   f r o m   t h e   l a t t e r   p l a c e   t o   t h e  r a p i d s  i s  about 23 
leaves   the  highway 1 5  miles  west  of  Prince  George. The t o t a l  

mi l e s .  On the   southern  bank  of t h e   r i v e r ,  on the  Canadian Na- 

mi l e   ea s t  of B e d n e s t i   S t a t i o n   a t   s e v e r a l   p o i n t s   i n  a d i s t ance  of 
t ional  Railway  r ight-of-way, 25 f e e t  above t h e   r i v e r ,   a b o u t  1 

half  a mi le ,  a;.e outcrops of Lower Lavas.  These a r e   a n d e s i t i c  
in  composition  and  strike  about  north 1 2  degrees  west  and  dip 
about 40 degrees  eastward. The lavas   are   deeply  weathered and 
the  outcrops  have  been  converted  into  masses of white and red- 
ooloured  res iddal   c lay.   Reducing  acids   resul t ing  f rom decompo- 
s i t i o n  of vegetable  matter  have  doubtless  been  active i n  decol- 
ourizing  the  c lay.   Presumably  these  rapids  owe t h e i r  name t o  
the   depos i t s  of whi te   c lay   in   th i s   reg ion .   Thin ly-bedded  limy 

o f  Lower Lavas on the   ra i lway.  
sha le  of poss ib l e  Xesozoic  age  outcrops  between  the  exposures 

The r iver   cuts   - through  older   rocks,   exposing i n  i t s  bed 
mass ive   pyr i t ized   andes i te  of  poss ib le  Mesozoic  age, somewhat 
down-stream  from t h e  m o s t  easter ly   exposure of t h e  Lower Lavas. 
Sch i s tose   ca rbonaceous   a rg i l l i t e ,   s t r i ke   no r th  47 degrees  west,  
d ip  75 degrees  north-eastward i s  exposed 300 yards  up-st:ream 
from t h e   a n d e s i t e  on the   southern  bank o f  t h e   r i v e r .  
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River  Valley  follows: 
A detailed  account of the  lower  13  miles of the  n'echako 

Prince  George)  a  small  creek  flowing  north-westerly  enters  the 
At  Canadian  National  Railway  Nile-post  13  (13  miles  west  of 

a length of 303  feet  the  creek  has  cut  down  to a  maximum  depth of 
southern  bank of  the  Xechako  Iiiver  (Pig. 2). Near  the  river f o r  

85 feet,  through 20 feet of unconsolidated  glacial  and  post- 

maceous  silt 65 feet in thickness.  The  lowest  beds  exposed  are 
glacial  materials  overlying  beds  of  compacted  areillaceous  diato- 

black,  while  those  at  the  top  of  the  exposure are  shiny  black, 
except  on  the  southern  side of the  creek  where  cut by the  railway- 

white.  These  last  ?roved  fossiliferous,  and  specimens  were  sent 
grade 55 feet  above  the  Nechako  River,  the  colour  is  greyish- 

to  the  Falaeontological  Section,  Department of Mines  and  Resources, 
Ottawa. Dr. Walter A. Bell,  Chief,  Palaeontological  Section re- 
ports as follows:  "Except  for  one or two  indeterminate  stems  the 
fossils  consist of a sing.le  species of dicotyledonous  leaf,  iden- 
tified  as x n d u s  " SF. aawson.  Dawson's  type  specimens of this 
species  seemingly  were  collected  from  Blackwater  IiYver, so with 

doubtfvl  reference,  for  the  species  is  muoh  like  some  of  Yne 
little  doubt  from  the  same  formation.  Sapindus  is  perhaps a 

live  oaks.  The  light-grey  siltstone in which  the  leaves  are 
embedded  is  quite  diatomaceous,  and  the  leaves  are  very  well 

formation  cannot  of  course  be  defined  from a single  species,  but 
preserved  showing  most  details  of the  venation.  The  age of the 

undoubtedly  is  of  the same Tertiary age as the  plant-bearing  beds 
of Quesnel;  presumably  Upper  Eocene o r  Oligocene." 

on drying,  the  colour  changes  to  grey.  At  the  lowest  point  of 
exposure of  the  siltstone  beds, 20 feet  above  the  river,  chlorit- 
ized  basalt of the  Lower  Lavas  outcrops  and  underlies  the  silt- 
stone  beds.  Farther up the ,creel: numerous  small  dykes a few 
inches  in  thickness  intrude the siltstone  beds,  and  numerous 

the  northern bank of  the creek  near  the railway-cutting  is an 
mall bonbs occur in the bedding  planes of the  siltstone.  On 

intercalated  scoriaceous  bed of lava 4 feet  thick  exposed f o r  a 
length of  10  feet. It is  apparent  from the exposures  that  vol- 
canism  was  in  progress  during.  the  deposition  of  the  siltstone  beds. 
The  attitude  of  the  siltstone  is  poorly  defined.  At  the  lower  end 
of  the  exposure,  below  the  railway,  where  a  small  bed  of  fine 
gravel  15  inches  thick  is  interstratified  with  the  siltstone  beds, 
the strike  is nor th  58 degrees  east,  and  the dip about 30 degrees 
south-eastward. At  the  upper  end of the  exposure, on the  northern 
side  of  the  creek,  the  siltstone,  which  is  here  not  diatomaceous, 
strike  north 12 decrees  west,  and dip 45 degrees  south-westward, 
is  intruded  by  dykes o f  basalt  about 2 feet  wide. 

The  lower  beds  of  silts-tone in place  appear  almost  black,  but 

Distant  220  feet  in  a  north-easterly  direction f rom the  mouth 
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a bed of l i g n i t e  6 f e e t  i n  th ickness ,  s t r i k e  no r th  42 degrees 
of t h e  creek  descr ibed on the   southern  bank of t h e  iiechako River,  

e a s t  and  dip 35 degreos  south-eastward, i s  exposed a t   r i v e r - l e v e l  
f o r  a d i s t ance  of 70 f e e t   a l o n g  i t s  s t r ik s .   Th i s   bed  i s  over- 
l a i n  by clay  beds o f  an  exposed  thickness of .  a few f e e t .   D i s t a n t  
340 f ee - t   i n  a no r th -eas t e r ly   d i r ec t ion  from t h e   l i g n i t e  i s  another  
bed of  an  exposed  thickness  of 5 f e e t ,  of similar s t r i k e  and  dip 
par t ly   covered by water a t   t h e   t i m e  of examination.  This i s  
t r aceab le  for a d i s t ance  of 60 f e e t  along i t s  s t r i k e ,  and i s  
s t r a t ig raph ica l ly   l ower   t han   t he  f i r s t  bed. I t  i s  d i r e c t l y  
under la in  by beds o f  carbonaceous  shale,  and  grey  and  black non- 
d ia tomaceous   s i l t s tone .   Chlor i t ized   basa l t   o f   the  Lower Lavas 

u p s t r e a m  f r o m  t h e  mouth of t he   c r eek .  
ou tc rops   fo r  a length  o f  150 f e e t  a t  t h e   r i v e r ' s   e d g e ,  525 f e e t  

Three-eighths  of a m i l e   t o   t h e   n o r t h  of t h i s   c r e e k ,  a l a rge  
outcrop of Lower Lavas ooours  t o  t h e   e a s t  of the   ra i lway-cut t ing ,  
60 f e e t  above t h e  Mechako .River,   and  smaller  outcrops we:re ob- 

Miworth.  Although t h e   a c t u a l   c o n t a c t  i s  not  exposed,  there  can 
served a t  po in t s   i n   t he   r a i lway-cu t t ing   be tween   t h i s   po in t  and 

b e   b u t   l i t t l e   d o u b t ,  in  view of the   c lose   p roximi ty  of t h e  expo- 
s u r e s   t o  one another  t h a t  t h e   l i g n i t e  seams and the   beds  of sha le ,  
s i l t s t o n e  and c lay   conta in ing  them di rec t ly   under l ie   the   d ia toma-  
ceous   and   fo s s i l f e rous   s i l t s tone   beds .  These described  <exposures 
i n d i c a t e   t h a t   t h e  Nechako River was dammed by t h e   e r u p t i o n  of 
Lower Lavas,  and t h a t   t h e   l i g n i t e  and s i l t s t o n e   d e p o s i t s  were 
l a i d  down i n  a b a s i n   r e s u l t i n g  f r o m  damming, and also t h a t   v o l -  
canism  continued  during  the  period of t h e i r   d e p o s i t i o n .  

i t s  d i r e c t i o n  of f l o w  from  north-easter ly  t o  south-eas te r ly .  In 
t h i s   r e g i o n  a f e a t u r e  of t h e   r i v e r  i s  the   ex tens ive   t e r r aced  

River a t   P r i n c e  George.  This  delta-l ike  area i s  bounded on t h e  
d e l t a - l i k e  area which e x t e n d s   t o  i t s  junc t ion   wi th   the   Fraser  

nor thern  and southern  s ides  by high  valley-rims  (FiE. 4 )  where 
i t s  width i s  3 3/4 mi l e s .  On the  nor thern   s ide  o f  t h e   r i v e r  
grave l ,  s i l t ,  sand   and   c lay   banks   r i se   to  a he ight  of  from 340 t o  
465 f e e t  above t h e  r iver ,  bu t  no rock-outcrops  occur   near   the  r iver .  
On the   southern   s ide  on the   o ther   hand ,   the  P i m  bounding t h e   d e l t a -  
l i k e   a r e a  i s  composed f o r  a length  of  6 1/2 miles  wholly of rock, 
and r i s e s   t o  a maximum height  of 675 f e e t  above t h e   r i v e r   t o   t n e  
p la teau- leve l .  To t h e   s o u t h ,   t h i s  rim c o n t i n u e s   t o  i t s  mergence 
w i t h  the  Fraser   River   Val ley.  To t i e   n o r t h   n e a r  Otway the   he igh t  
of t h e  r i m  decreases .  On the  south  s ide of the  r iver   between Otway 
and  Miworth on the  Canadian  National  3ailway  right-of-way 55 f e e t  
above the   r i ve r ,   a r e   f r equen t   rook-ou tc rops ,  which  sugge?,t   that  
the  covering of g l a c i a l   d e b r i s  may be t h i n  and t h a t  a rock-rim may 
bs   cont inuous  between  these  points .  The rocks  forming.  the  high 
r i m  on the  southern  s ide of t h e  Nechako R ive r   a r e   s ch i s tose   peen -  
s t o n e ,   q u a r t z - c h l o r i t e   s c h i s t s  and  thinly-bedded  carbonaceous 

Two mi l e s  down-stream  from  Miworth, t h e  Xechako River  changes 
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Fig. 4. Plan of  Nechako River Delta. 
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a r g i l l i t e ;   s t r i k i n g  from  north 1 7  t o  22 degrees  west,  dLps mos-ily 
s t eep  and n o t   l e s s   t h a n .  75 decrees  westward.  Occasional.  strikes 
to   the   nor t ih-eas t  were  observed. T h i s  assemblage i s  intruded by 

nor thern  end,  phases of which a r e  g r a n i t e ,   a l a s k i t e ,  and d i o r i t e .  
a s tock or cupola  of b a t h o l i t h i c  rock of considerable  si.ze a t   t h e  

Reference t o   m i n e r a l i z a t i o n  i n  these  rocks w i l l  be  founc. i n   t h e  
Annual Report of the   Minis te r  of  Mines; B r i t i s h  Columbia, 1926 
under  "Largeasse." To the  west  of the  high  rock-rim,  tk.ese  rocks 
compose k n o l l s  on t h e  Nechako Plateau,   evident ly   erosior .   remnants ,  
or monadnocks. On the  Canadian  National  Railway  right-of-way  half 
a mile  west  of Otway, pyri t ized  l imestone  underlying  quartz-  

width.  Tie   intruded  rocks s t r i k e  due north  and d i p  35 degrees 
c h l o r i t e  s c h i s t  i s  in t ruded  by a l a sk i t e   t ongues  severa l  f e e t   i n  

west. Half a mile  west of the   l as t -descr ibed   exposure   in   the  
r a i l w a y - c u t t i n g ,   q u a r - t z - c h l o r i t e   s c h i s t ,   s t r i k e   n o r t h  67 degrees 
wes t ,   d ip  35 degrees  south-westward, i s  intruded by a l a s k i t e  
tongues  varying f r o m  a few  inches   to  3 f e e t   i n   w i d t h .  

Immediately e a s t  and  west of Miworth s t a t i o n ,  and on t h e   e a s t  

a t i zed   s ch i s tose   rocks   s t r i ke   no r th  3 degrees   eas t ,   d ip  50 degrees 
s ide  of the   motor-road  below  the  s ta t ion,   chlor i t ized and  oarbon- 

eastward,  are  exposed  over a cons iderable   a rea .  

On t h e  n o r t h  s ide  of t h e   r i v e r  between Miwortin and pr ince  
George,  search  failed  to  reveal  any  rock-outcrops.  On t h i s  s ide  

on Pilot   Rcuntain,   about  2 miles  south-westerly from Swamp Lake. 
of t h e   r i v e r ,   t h e   n e a r e s t  known rock  exposure i n  t h i s   s e c t i o n  i s  

The e l eva t ion  of t h e  summit of t h i s  mountain i s  3 ,275   fee t  o r  
about 960 f e e t  above t h e   p l a t e a u .   P a r t l y   a r g i l l a c e o u s  a,nd s c h i s t -  
o se   qua r t z i t e  i s  exposed a short  distance  below  and a t  t h e  summit 
of t h i s   moun ta in ,   s t r i ke  from  north 22  t o  48 degrees   eas t ,   d ip  5O 
degrees  north-westward.  Quartz  veins 'were observed   in   t : l e  
q u a r t z i t e .  

2 mi l e s  above i t s  junc t ion   wi th   the  Nechako River,   and  the  evi-  
dence  obtained  c lear ly   indicated damming of  t h i s   r i v e r  is{ erup- 
t i o n  of Lower Lavas. In t h i s   r e r i o n   t h r e e   p o i n t s  were observed 
a t  which tine r iver   cu ts   th rough  the   sed iments   o f  i t s  Te r t i a ry  

Dis tan t   about   th ree-quar te rs  of  a mile  from  the mouth o f   t he   r i ve r  
channel   in te rca la ted  w i t h  flows o f  pi l low-lava o f  t h e  Lower Lavas. 

on t h e   e a s t  bank,  one  such  exposure  (overlain by 16 f e e t  of g l a c i a l  
d e b r i s )  i s  150 f e e t   i n   l e n g t h  and 90 f e e t   i n   h e i g h t .  A t  t h i s  po in t  

ho r i zon ta l ,  and i n   o t h e r   p a r t s  of the  exposure  dip.about  1 5  de- 
t he   i n t e rca l a t ed   beds  o f  sandstone  and  pi l low-lava  are   in   places  

t h e   r i v e r   i s   a n o t h e r  some%rhat similar exposure. About one mile 
krees  eastward. One hundred  yards  up-s.tream on the  west  bank of 

far ther   up-st ream on t h e   e a s t  bank of t h e   r i v e r  i s  a c l i f f - l i k e  
exposure  of  extremely  vesicular  basalt ic  lava,  70 f e e t   h i g h  and 
200 f e e t   l o n g .  A t  some p o i n t s   a r e   i n t e r c a l a t e d   h o r i z o n t a l l y  

The Chilako River w a s  examined a t  p o i n t s  between l mile and 
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i n c h e s   i n   t h i c k n e s s .  Distant one hundred  yards t o  t'ne e a s t  of 
s t r a t i f i e d  beds of sandstone  and  diatomaceous  material  a few 

.stratif ied volcanic   b recc ias .  These a re   ho r i zon ta l ,   and  are 
th i s   exposure  on t h e   e a s t  r i m  of t h e   v a l l e y   o f   t h e . r i v e r   a r e   w e l l -  

deep$  weathered.  Immediately t o   t h e   n o r t h  of  t h e s e   b r e c c i a s  i s  
a l a r g e  b o l l  composed of f i n e - p a i n e d   b a s a l t  of t h e  Lower Lavas. 
The ' separa t ion   p lanes   be tween  success ive   ' f lows   s t r ike  due e a s t  
and d i p  15 degrees   north.  

- 35 - 



TZRTIARY FRASZR RIVER SEDIMZNTS - 

a r e  deemed e s s e n t i a l :  
I n   c l a s s i f i c a t i o n  as "pre-volcanic"   the   fo l lowing   c r i te r ia  

( a )  Entire absence of  cons t i t uen t   g ra ins  or pebbles composed 
of Lower Lavas or younger  rock,-formation. 

(b)   Likel ihood of s t r a t a   b e i n g   t i l t e d  as considerable  movement 
i s  known t o  have  taken  place  subsequent t o   e r u p t i o n  of t h e  Lower 
Lavas . 

( c )  Rocks of t h i s  age will b e   w e l l - l i t h i f i e d .  

Pre-volcanic   Fraser   River  

Sediments of t h i s   r i v e r  were  found a t   t h ree   w ide ly - sepa ra t ed  
po in t s  : 

( a )  On t h e   e a s t  bank' of the   Fraser   River   about  10 miles  
south  of  Quesnel  for  approximately 1 1/4 mi les   ups t ream  f rom 
S i s t e r s  Creek. 

( b )  On t h e   e a s t  bank  of t he   no r the r ly - f lowing   pa r t  of Canyon 
Creek  nearly due e a s t  from  Whites  Landing. 

( c )  On t h e   e a s t  bank  of the  Fraser   River   about  3 mi les  t o  
the   nor th-eas t  of She l ley   (F ig .  3 ) .  

A desc r ip t ion  of each of these  exposures   fol lows:  

(a)   This   exposure may be  reached  from  the  highway a t  a po in t  
10 miles  south of Quesnel where t h e  Fraser  River f l o w s  a few  hun- 
dred  yards  from  the  highway. 

A t  t h i s  p o i n t  over a length  of  750 fee t   and   he ikht   o f  220 
f ee t ,   beds  of a l t e r n a t i n g   i n t e r s t r a t i f i e d   c o n g l o m e r a t e  and  sand- 
s tone   a r e   exposed   a t   t he   r i ve r ' s   edge .  These s t r i k e   n o r t h  and 
dip  from 25 t o  30 degrees   eas t .   Owinr . to   d i f fe ren t ia l   weather ing ,  
the  exposure i s  pinnacled  and  as it r i ses   sheer   f rom t h e  r i v e r ' s  
edge i t s  scenic   aspec t  i s  impressive.  The pebbles   in   the  conglom- 
erate  range  from  1/4-inch  to 7 inches   in   d iameter  and a re  composed 
of d i o r i t e ,   g r a n o d i o r i t e ,  and s c h i s t o s e   a n d e s i t i c   l a v a .  Although 
poor s o r t i n g  i s  evidenced,   . imbricat ion i s  d i s t i n c t  and i n d i c a t e s  
t ha t   t he   wa te r  i n  which these  sediments were deposi ted fl.owed 

g l a c i a l  and g l a c i a l   m a t e r i a l .  In t h e  upper   par t  of Dog P r a i r i e  
souther ly .  The exposure i s  ove r l a in  by  about 10 f e e t  of post-  

Creek, a smal l   s t ream  f lowing   wes te r ly   in to   the   Fraser   River   a t  
a po in t  1 1/2 miles up-stream  from  Sisters  Creek,  the  tor '   of 
these  sediments i s  exposed,  and  there  they  are  considerably 
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weathered  and  are  stained a deep-red  colour.  This is probably a 
preserved  re.mnant  of  Tertiary  weathering. 

road,  which  leaves  -the  highway  36.8  miles  north  of  Quesnel,  and 

yon Creek  is a little  more  than  half a mile  from  the  highway  and 
crosses-to the  east  side  of  Canyon  Creek.  The  bridge  across  Can- 

the  exposure  is  about 300  yards  downstream  from the bridge. 

(b)  The  exposure  is  reached by following a branch motor- 

At this  point  steeply-dipping,  wsll-lithified  beds  of oon- 
glomerate,  sandstone  and  silt  are  exposed  for a length  of  250  feet 

feet  of  well-sorted  horizontally-stratified  gravel.  Overlying  the 
over a height of 25  feet.  These  are  unoonformably  overlain  by 100 

latter is 60 feet of glacial  material  including  boulder-clay  with 
a considerable  thickness  of  silt  in  the  upper  part. 

contain  some  carbonized  driftwood  and  some lipitic clay  seams. 
They  strike  north  27  degrees  west and dip  steeply  south-westward. 
The  pebbles in the  conglomerate  range  from 3 to 6 inches in  diame- 
ter  and  are  derived  from  batholithic rocks,  quartzite,  grey-black 
cherty  quartzite,  argillite and andesite. At  least 25 per  cent. 
of  the  pebbles  are  composed  of  batholithic  rocks. No pebbles 
derived  from  Tertiary  volcanic rooks are  present.  These  strata 
show  evidence  of  considerable  movement  along  the  bedding-planes. 

'The steeply-dipping  conglomerate,  sandstone  and  silt  beds 

The  well-sorted  horizontally-stratified  gravel  which  overlies 
the  steeply-dipping  beds  may  be  of  interglacial  age. 

(c) The exposures may be  readily  reached by walking  along 
the  Canadian  National  Railway  line  north-easterly  from  Shelley 
station. 

%ell-lithified  beds  of  sandstone  overlying  conglomerate  are 
exposed  in  the  railway  cutting  at  Mile-pos-t  133  (133  miles  west  of 
MoBride), 3.3 miles  north-east of Shelley  station.  The  length  of 
this  exposure  is  270  feet  and  the  maximum  height  on  the  east  side 
of the  railway-cutting  is 4.0 feet. The  elevation  of  the  railway 
above  the  Fraser  R.iver  at this point  is  35  feet. 

The beds  strike  north  54  degrees  east and dip from  25  to 30 

from 4 to 10 inches in diameter  and  are  largely  composed of hard 
degrees  north-westward.  The  pebbles in the  conglomerate  range 

resistant  rock.  The  majority are'grey quartzi-te,  but a proportion, 
possibly  ten  per.  cent.  of  the  total,  are  composed  of a greyish- 
white,  feldspathic  rock now kaolinized.  Imbrication  suggests a 

posure,  and  although  the  beds  contain a small  amount of silicified 
southerly flow.  Enfortunately no fossils were  found in  this  ex- 

driftwood,  the  state  of  preservation  of a specimen  submitted  to 
the  Palaeontological  Sec.tion  of  the  Department  of Mines and 
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Resources  Ottawa  proved  too  poor for determinat ion of age. The 
degree   o f   l i th i f ica t ion   sugges ts   an   ear ly   Ter t ia ry  i f  n o t   l a t e  
Cretaceous  age.  

D i s t an t  300 yards   to   the '   south-wes t  of t h e  above  exposure on 
t h e   e a s t  r i m  of the   Fraser   River   Val ley which r i ses   immedia te ly  
e a s t  of the   ra i lway-l ine,   sandstone  beds  overlying  conglomerate  
beds  are  ex2osed  over a length  of  250 f e e t .  The t o p  of t h i s  ex- 
posure i s  75 f e e t ,  and the  bottom 25 f e e t ,  above the   mi lway ,   bu t  
dense  vegetat ion somewhat obscures  the  exposure.  A t  t h i s  po in t  

.ward  and  the  exposure may be   nea r   t he   t op  of an a n t i c l i n a l   f o l d .  
t he   beds   s t r i ke   no r th  E degrees   east   and  dip  about  10 degrees  west- 

At 25  f e e t  above the   ra i lway  an   o ld   ad i t   has   been   dr iven  i n  t h e  

Samples  from t h i s   a d i t   a s s a y e d   n i l  i n  g o l d ,   b u t   t h i s   h o r i z o n   i s  
conglomera te   bedsfor  6 3  f e e t  on a bear ing  south 37 degrees   ea s t .  

adi t   the   pebbles   range  in   diameter   f rom 2 t o  0 inches,   and  the 
c e r t a i n l y  many f e e t  above the  bed-rock of the  channel .  In t h i s  

major i ty   a re   o f   g rey   quar tz i te .   Imbr ica t ion ,   a l though no-t con- 
c l u s i v e ,   i n d i c a t e s  a nor ther ly   f low of water .  B a l f  a m i l e   t o   t h e  

the   r a i lway-cu t t ing  i s  an  outcrop 33 f ee t   l ong   by  10 f e e t   h i g h  
south-west  of  the  f irst-described  exposure on t h e   e a s t   s i d e  of 

mostly of sandstone  with a conglomerate  lens.  

A t  a po in t  2 1/2 miles  up-stream  from  Shelley  conglomerate 

. 53 f e e t .  The ex ten t  o f  the   beds at  water- level   cannot   he  ascer-  
beds  are   exposed  a t .and  below  r iver- level  for a length  of  about 

t a ined  owing t o  the  accumulation of sawdust  from a nearhy saw- 
m i l l .  Qui te   poss ib ly   search  on t h e   e a s t  rim of the   F rase r  River 
Val ley   to   the   south-wes t  of this   conglomerate  would r evea l  ex- 
t ens ion  of these   beds .  

deeply-entrenched  r iver  of large  proport ions  and d i s t a n t  head- 
I t  i s  apparent  t h a t  the  descr ibed  exposures  a re   t hose  of a 

waters .  The p o s i t i o n  . is  l i ke ly   c lose   t o   t he   fo rmer   j uno t ion  of 
t h e  Nechako River and t h e   n o r t h e r l y  F'raser River dra inage .  As 
the  exposure  does  not  afford a section  near  bed-rook, it i s  not  
poss ib l e   t o   ea in   i n fo rma t ion   a s   t o   t he   t e r r a in   r eached  'cy t h e  
headwaters .   i ' lcreover ,   but   l i tble   information  as   to   the  direct ion 
of flow  can  be  gleaned f r o m  the  2ebbles   contained i n  the  conglom- 

rock ,   qua r t z i t e ,  which ind ica t e s   f l ow for a lengthy p e r i o d , . b u t  
e ra te   beds .  These pebb les   a r e   l a rge ly  derived  from a r e s i s t a n t  

a s   q u a r t z i t e  i s  exposed  near   the  Fraser   i i iver   to   the sou.th of 
t h i s   p o i n t   a s  well a s   t o   t h e  north on t he   F rase r  and  Berriok- 
PIcGregor Rivers   (see "Bed-rock  Geology"),  obviously  evidence  of 
d i r e c t i o n  of flow i s  inconclusive,  as i s  the   conf l ic t ing   imbr ica-  
t i o n   a t   d i f f e r e n t   p o i n t s .  The deep i n c i s i o n  may suggest a south- 
e r ly   f low of water ,   and  confl ic t in&  imbricat ion may possibly  be 
due t o  eddy cu r ren t s  due t o   j u n c t i o n  o f  t h e  Nechako and  .Praser 
R ive r s .  Noteworthy i s  the  absence of pebbles  derived  from  near- 
by rocks  such  as  the  schistose  greenstone  exposed  about 5 mi les  
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t o   t h e   n o r t h ,  o r  t'ne micacaous s c h i s t s   a t   t h e   n o r t h  bend  of t h e  
F r a s e r   2 i v e r .  The l a t t e r  are of r e s i s t a n t   c h a r a c t e r ,   b u t  t h e  
f o r m e r   a r e   l e s s   r e s i s t a n t   t h a n   q u a r t z i t e .  The grey   kaol in ized  
fe ldspa th ic   pebbles  i.ihich a r e   p r e s e n t   t o  a small   extent  i n  t h e  

which occurs   near   Zaglet   Lake,   and  a lso  to   the  south a t  the   no r th -  
conglomerate.might  conceivably  be  derived  from  granitic  rock, 

e r n  end  of the   range   be tween  the   Fraser   and   Ki l low  Rivers ,   and   in  
the  south r i m  of t h e  Xechako iiiver Valley  near  Prince  George.  

intra-Lower  Lavas  Fraser  River 
I - _" 

Columbia  Department of Ilines B u l l e t i n  Fo. 3, 1940,   an   addi t iona l  
exposure was discovered  during  the  year ,  which i s  of p a r t i c u l a r  
va lue ,   a s   t he   age  i s  supported by palaeontological   evidence.  

Zxposures  of  sediments of t h i s   r i v e r   a r e   g i v e n  i n  B r i t i s h  

This  exposure i s  on the   west   s ide  of  Baker  Creek 2 1/2 mi les  
up-stream from i t s  mouth  and may be a preserved  remnant  of  the 

of X. Blair (see Annual Report of t he   Min i s t e r  of Mines, B r i t i s h  
down-stream cont inua t ion  of the   r iver -channel  on the   p lacer   c la im 

Columbia,  1938,  pp. C36 t o  ' 3 3 9 ) .  It i s  1 ,600   f ee t   no r th  46 de- 
g r e e s   e a s t   f r o m   t h e   l a t t e r .  

A t  t h i s   p o i n t  an i so la ted   ou tcrop   about  200 f e e t   l o n g ,  of 
w h i t e   q u a r t z i t e ,   r i s e s   s h a r p l y  f r o m  the   water ' s   edge 'on   the   wes t  
s ide  of  Baker  Creek t o  a he igh t  of  80 f e e t  above t h e   c r e e k .  The 
upper 40 f e e t  of t h e   q u a r t z i t e  i s  much decomposed and i.s d i r e c t l y  
ove r l a in  by a to t a l   t h i ckness   o f   abou t  1 2  f e e t  of t h i n b e d s  of 
t u f f a c e o u s   g r i t ,   g r a v e l  and c l a y .  A f l o w  of t h e  Lower Lavas 3 
t o  4 f ee t   t h i ck ,   ex t ens ive ly   kao l in i zed ,  of  a salmon-pink  colour, 

and a l i t t l e   g l a c i a l   d e b r i s .  Some of  the  beds  of g r i t  con ta in  
caps  the  exposure.  The lava  f low i s  d i r e c t l y   o v e r l a i n  by s o i l  

small seams of l i g n i t e ,  and i n  one  bed i s  a v e i n l e t  of f i b r o u s  
b a r i t e   a b o u t  3/4.-inch t h i c k .  T'ne fo l lowing   sec t ion  i s  g i v e n   a t  

4 fee t ;   tu f faceous   g r i t -bed   (wi th  small seams  of l i g n i t e  and 
t h e  h ighes t   po in t  of the   exposurer  s o i l  2 f e e t :  lava-flow, 3 t o  

v e i n l e t  of  f i b r o u s   b a r i t e  3/4 i n c h   t h i c k )  6 t o  8 inches ;   g rave l  
bed  from 15 i n c h e s   t o  4 f ee t   con ta in ing   pebb les  2 inches i n  

with some qua r t z ;   t u f f aceous   g r i t -bed ,  S inches;   b luish-coloured 
d i ane te r  composed ma in ly   o f   s ch i s tose   qua r t z i t e   and   a rg i l l i t e  

a?parent ly   main ly   quar tz i te ,  Sut some decomposed l a v a  may also  be 
clay  with seams of l i g n i t e ,  4 f e e t ;  decomposed and-kac l in ized   rock ,  

present ,  4.0 f e e t ;   q u a r t z i t e   t o   c r e e k - l e v e l ,  40 f e e t .  

The sed iments   s t r ike   nor th  52 degrees  west  and  dip  15 t o  23  
degrees  north-eastward. 

A t  t he   no r the rn  end  of th i s  exposure  the  beds of tu f faceous  
g r i t   c o n t d n e d   f o s s i l  leaves. The fo l lowing   sec t ion  was exposed: 
a t  t h e   t o p ,   s o i l ,  1 foot ,   kaol inized,   red-coloured  lava-f low,  3 
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f ee t ;   t u f f aceous   g r i t -bed ,  6 inches;   gravel-bed, 15 iaches ;  t u f -  

bed, 2 fee t ;   g rave l -bed ,  9 inches.  The recion  immediately below 
i s  obscured   by   vege ta t ion   bu t   quar tz i te   ou tcrops   in   the   c reek  
below. 

' faceous   g r i t -bed ,  9 inches;   gravel-bed, 9 inches;   tuffaceous g r i t -  

the  Palaeontological  Section,  Department of Mines  and  Resources. 
Dr. \!alter A. Bel l   repor ted  as fo l lows:  "The l e a v e s   a r e   t o o  
broken t o  be i d e n t i f i a b l e . '  Seemingly they   r ep resen t  a spec ies  of 
b i rch  (Be-tula)   l ike   Betula   macro&lla   Beer .  The age I t h i n k   i s  
probably Upper  Zocene or  Oligocene." 

Zxposures of Tilted  Coarse  Fraser  giver  Sediments  Immediately 
"- Over- ""_ Austr 'al ian Members ( a )  of F r a s e r   E i v e r   F o r m a t s  

Specimens of t h e   f o s s i l i f e r o u s   g r i t - b e d s  were  submitted t o  

-. 

__""_I_ "" 

"""_I__ 

i n t e r s t r a t i f i e d  with l i g n i t e   b e d s  form  the  Aus t ra l ian  members ( a )  
Although  beds of s and , . c l ay  and f i n e  sub-angular {gravel 

of the   Fraser   River   formation i n  most  cases, a t  some points  ex- 
posures of  g rave l   a r e  of such a th ickness   and   the   cons t i tuent  
pebbles so ' large,   from 4 t o  10 inches i n  diameter,  as i;o i n d i c a t e  

Fraser   River  was r e s to red  over t h e   b a s i n s   i n  which t h e   l i g n i t e  
t h a t   b e f o r e   t i l t i n g  of Aust ra l ian  members ( a )   t h e   f l o w ' o f   t h e  

a r e  mapped a s   Aus t r a l i an  members ( a )   ( F i g s .  1 and  2) 'artd  not 'as 
depos i t s  Kere  formed. To avoid undue complexity,   these  sediments 

separate  Fraser  River.   sediments.   Zxtensive  ex2osures c , f  t he   t ype  

edg,e t o   t h e   n o r t h .  o f  Dog P r a i r i e  Creek 7 miles south of  2u.esne1, 
indicated  occur  on both   s ides  of  t he   F rase r   R ive r   a t   t he '   wa te r ' s  

and a l s o  on Canyon Creek  (previously  described).  

On t h e  west s ide  of the  Fraser   River  somewhat no r th  of a 
point   opposi te  Dog P r a i r i e  Creek, four seams'  of 1 , ign i t e   and   i n t e r -  
s t r a t i f i e d   c l a y   b e d s  o f  a t o t a l   t h i c k n e s s   o f , ' 1 ?   f e e t ,   . i r e   o v e r l a i n  
by 100 f e e t  of g , rave l ; .  The. s t r i k e  i s  north. '40 t o  77 degrees  west 
and t h e   d i p  20 to 40 degrees  south-westward. The ho r i zon ta l  
length of t h i s  assemblage i s  350 f e e t  and t h e   v e r t i c a l   h e i g h t   8 5  
fee t .  These t i l t e d   s t r a t a   a r e  unconformably  and d i r e c t l y   o v e r -  
l a i n  by 14 f e e t  o.f boulder -c lay   and   g lac ia l   g rave l ;  The g l a c i a l  
ma te r i a l  i s  over la in   by  20 f e e t   o f   h o r i z o n t a l l y - s t r a t i f i e d   p o s t -  
&+.cial' r i v e r - s i l t .  

On ' the   ea s t   s ide  of the   Fraser   River   oppos i te ,  and  up-stream 
from  the  last-described  exposure,   are  extensive  outcrop:;  of grave l  
beds   s t r i ke   no r th  22  degrees  west  and  dip 40 degrees  north-eastward. 
A t  the  up-stream end these   g rave l s  conPormably over l ie   beds  of 
l i g n i t e   a n d   c l a y .  The  maximum he igh t  of these  exposures  i s  75 
f e e t   a b o v e ' t h e   r i v e r ,  and  they  are  unconformably  o+erlai,n  by  post- 
g l ac i a l   beds  of gravel  and s i l - t  a few f e e t  i n  th i ckness .  To avoid 
undue complexity,   however,   such  sediments  are  not  classified 
sepa ra t e ly .  
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- Inter-Volcanic   Fraser  ___ Il iver 

Sediments  of t h i s  format ion   a re   exposed 'a t  Giscome Rapids  and 
a t  a po in t  5 mi les   nor th  of  Cuesnel.   (Figs.  1, 2 and 3 ) .  Wumerou-s 

Creek and those   near   the  mouth of t h e  Cottonwood River,   prove t h a t  
exposures   east   of   the  Fraser River  Valley,   between  those  on Canyon 

the  inter-volcanic   Fraser   River   occupied a v a l l e y   c o n s i d e r a b l y   t o  
t h e   e a s t  of t h e   p r e s e n t   F r a s e r   R i v e r   V a l l e y   i n  t h i s  reg ion .  T h i s  
anc ien t   va l l ey ,was  bounded  on t h e  west by the  rook-exposures 
t rending  f r o m  Laiarof f  Lake i n  a north  and  south  direct ion imme- 
d i a t e ly   wes t  of \,!hiteslanding  Creek. The rock-outcrops on both 

mouth of   the Cottonwood River   a re  t h e  most souther ly   exposure of 
s ides  o f   t he  Fraser  River  between t h e  Cottonwood Canyon and the  

the  west  rim of th i ' s  v a l l e y .  The v a l l e y  i s  bounded on t h e   e a s t  by 
high-lying.  rock-'exposures on Government,  Hixon, Terry  and  westerly- 
f l o w i q   p a r t   o f  Canyon Creek,  by  the  rock-canyon o n  Khbau Creek  and 
t h a t  on the  Cottonwood River a t  the  highway-crossing.  Exposures of 

t he   doub le   ha i rp in  bend  of the  Fraser   Rivcr  10 miles   nor th  of 
sediments on t h e  Cottonwood River  comparatively  close t o  t h o s e   a t  

guesnel,   even  allowing f o r  meander's, i n d i c a t e  a r i v e r  of g r e a t  
w i d t h .  

Fraser  River on  Canyon Creek.and  the Giscome Rapids, t h e r e  i s  a 

River   in   conjunct ion  w i t h  t h e  form and  geographic   d i s t r ibu t ion  of 
long gap. Consider ing  the  topography.of  t h i s  p a r t  of t h e   F r a s e r  

rock-outcrops,   there  i s  every  reason t o  b e l i e v e  that  u p - s t r e m  
from  bioodpecker I s l and   t he   cour se  of the   p re-volcanic   souther ly-  
flowing  Fraser  I i iver  and all subsequent   Tert iary  channels   of   the  

Z ive r .  There i s  l i t t l e  doubt  that   between Canyon Creek  and  2cod- 
Fraser  River d e v i a t e d   b u t   l i t t l e  f r o m  t h a t  o f  t h e  ? re sen t   F ra se r  

peeker   I s land ,   the   course  of t he   i n t e r -vo lcan ic   F ra se r   R ive r   l ay  
immediately  east  of the   high  rock-r im which i s  continuous on t h e  
e a s t   s i d e  of t he   F rase r   R ive r   i n  t h i s  reg ion .  

Between the  exposures  of the  sediments  of t he   i n t e r -vo lcan ic  

t h e  course of t h e  in te r -volcanic   Fraser 'River   co inc ided  w i t h  t h e  
Fraser   River . .   Zxsosures  on Whiteslanding  Creek  prove. that   the  

Landing   wi th in   the   anc ien t   va l ley .  
course of t h e   f o r n e r   r i v e r  'nn'9s approximately due  south  of  Whites 

Below Canyon Creek  exposures  prove t h a t  f o r  a sho r t   d i s t ance  

The exposures  of  sediments o f  the   in te r -volcanic   Praser   River  
a re   main ly   l a rge ,   such  as  t h o s e   a t   t h e   d o u b l e   h a i r p i n  bend  of t h e  
Fraser   River  10 miles   nor th  of Quesnel;  on t h e   e a s t  bank  of  the 
Fraser  River  above  b%itcs  Landing  and on both  banks  of Canyon 
Creek,  down-stream  from the  junc t ion  of  Hixon  Creek  and on Ahbau 
Creek. Some o f   t h e s e   a r e   c l o s e   t o   h a l f  a mile   i n   l eng th  and t h e  
height   exceeds 203 f e e t .  The impress ive   s ize  of these  exposures  

e n s i o n  accomplished  by i-t. The na tu re  of the   pebbles   ind ica tes  
sugg.ests the   long  life of t h e  r i v e r  and t h e  enormous amount of 

t h a t  far headward e ros ion  was accomplished by th i s  r i v e r .  
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D i s t i n c t i v e   f e a t u r e s  of these  sediments  are:  

( 1 )  The strata a r e   h o r i z o n t a l  or nea r ly  so.  

t o  8 inches,  and are   der ived  f rox  r e s i s t i n t   r o o k s  such as   g rey  
and g a r n e t i f e r o u s   q u a r t z i t e ,  an:! gne i s s .  These rocks   a r e  exposed 
up-stream f r o m  Giscome Canyon except   the las t  which i s  known t o  
occur  near  Tete  Jaune. ' Imbricat ion i s  pronounced  and j.n a l l  cases  
inci icates  a souther ly   f low.   Li t 'n i f icat ion i s  well  advanced. 

( 2 )  The pebbles   in   the   lowes t   g rave ls   range   in  s:ze f rom 6 

(3)  The s i z e  of the  pebbles   decreases   f rom  the  base upwards 
and t h e  uppermost  beds i n  some exposures   consis ts  of sand or c l a y .  

The fo rego ing   f ea tu re s   a r e  common t o  a l l  exposures.  In some 

approach  to   lacustr ine  condi t ions.   Tie   cream-coloured  c lay  found 
the re   a r e   t h i ck   beds  of white or cream-coloured  clay  in.di.cating 

a t  a po in t  on t h e   F r a s e r   2 i v e r  2 5  miles  up-stream f r o m  Pr ince  
Gaorge, i s  s u i t a b l e  for the  manufacture of hig.h-grade r e f r a c t o r i e s .  

t h e   p u r i t y   o f   t h e   l a t t o r  i s  due t o  the  reducing  act ion  of   the  former 
As i n  some instances,   beds of l i g n i t e   o v e r l i e   t h e   c l a y ,   d o u b t l e s s  

on percola t ing   waters   oonta in ing   i ron   in   so lu t ion .  

.Fraser  River  are shown on (P igs .  1, 2 and 3 ) .  
The loca t ions  of exposures of sediments   of   the   inter-volcanic  

bank of the   Fraser   River  i s  an exposure of pa r t i cu la r   d i agnos t i c  
value.  There a th ickness  of 35 f e e t  of t y p i c a l   i n t e r - v o l c a n i c '  
Fraser  River  sediments i s  inmedia te ly   under la in   by .10   fee t  of 

inter-volcanic  Fraser  River  sediments  are d i r e c t l y   o v e r l a i n  by 4 
sediments of t h e   T e r t i a r y  \:est  goad  River a t   r i v e r - l e v e l .  The 

f e e t  of pos t -g lac ia l .   g rave l ,  which i s  aga in   over la in  by 4 f e e t  of 
r i v e r - s i l t .  The t o t a l   l e n g t h  of t h i s   e x p o s u r e   i s  353 f .eet   and  the 
he ight   about  50 f e e t .  . The sedixlents of t h e   T e r t i a r y  We& Road 
Rive r   a r e   qu i t e   d i s t i nc t ive  owing t o   t h e  number of  pebb1.e~ of 
grey-black  oherty  quartzi te   present .   This   exposure i s  of par-  
t i c u l a r   v a l u e   i n   p r o v i n g   t h a t   t h e  West Road,River   joined  the 
inter-volcanic   Fraser   River  near t h i s  po in t ,  and t h a t  d ra inage   in  
the  former was reversed  subsequently.  

( a )   9 a l f  a mile  below  Uhiteslanding  Creek on the   ,nestern 

above i-ts junc t ion  w i t h  the   Fraser   River ,   a re  two exposures  of 
( b )  On t i e  west  bank of Uhiteslanding  Creek, h a l f  a mile 

sediments of the   in te r -volcanic   Fraser   River ,  60 f e e t   a p a r t ;   t h e  

he i eh t  i s  125  f e e t ,  and the   l eng th  of one exposure i s  60 f e e t  and 
distance  betwezn them i s  covered  by  vegetation.  Their  average 

the   o ths r  150 f e e t .  The gravel  beds  a-t   the  base of these  exposures 
show pronounced  imbrication,  indicating  southerly  f low of the   s t ream 
depo.siting  them. The pebbles  range  in  diameter  from 4 t o  6 inches,  
and  although  rnainly  derived f r o m  g r e y   q u a r t z i t e ,  show a commingling 
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wi th   t he   g rey -b lack   qua r t z i t e   cha rac t e r i s t i c  of t he   g rave l  of t h e  

the   g rave l ,  G inches   th ick ,   conta ins  much secondary   pyr i te .  
Te r t i a ry   " e s t  Road River .  A t  one poin t  a dark-coloured  stratum i n  

of the  east   canyon-wall ,  130 f e e t  above the   bed   of   the   c reek ,  a 
thickness   of  11 f e e t  of sand  and f i n e   g r a v e l   c o n t a i n s  a t  t h e   b a s e  
a seam of l i g , n i t e  5 inches   t h i ck ,   ove r l a in  and  underlain  by w h i t e  
c l ay  a few  inches i n  th i ckness .  The lower c lay  i s  under la in  by 
beds  of  sand  and p a v e 1  of a t o t a l   t h i c k n e s s  o f  20 f e e t  which rest 
d i r e c t l y  on bedrock  forming  the  canyon-wall. A number of  the  con- 
s t i t uen t   pebb les  i n  t h e  g rave l   a r e   g rey -b lack   qua r t z i t e .  This ex- 

ness  of 60 f e e t  of boulder-clay  and g l a c i a l   m a t e r i a l .   S i g h e r  
posure i s  d i r e c t l y  and  unconformably overlain  by  an  exposed  thick- 

po in ts   a re   concea led  by vege ta t ion .  A near   approach   to   l acus t r ine  
condi t ions  and  a lso commingling  of t h e   T e r t i a r y  '&st Road River 
and the in t e r -vo lcan ic   F ra se r   R ive r   a r e   i nd ica t ed .  

( c )  A t  the  lower  end  of  bcqiteslanding  Creek Canyon on .the t op  

Fraser  River  occur on Moau  Creek  between  the  lower  end  of  the 
canyon  and t h e   j u n c t i o n  o f  the   c reek   wi th   the  Cottonwood River ,  

w i t h  t he   F rase r   R ive r .   Th i s   i nd ica t e s   ve ry   p l a in ly   t ha t   t he   i n t e r -  
and  from t h a t   p o i n t   a l o n g   t h e  Cottonwood R i v e r   t o  i t s  junc t ion  

volcanic  Frassr River was de f l ec t ed   sou th -eas t e r ly   a t  Ahbau Creek 
canyon  by t h e   r o c k   a t   t h a t   p o i n t  and a t   t h e  canyon on the   Cot tcn-  
wood River .  

( d )  A number  of exposures of sediments of t he   i n t e r -vo lcan ic  

the  sediments  of tne   in te r -volcanic   Fraser   River   a re   over la in   by  
Zxposures on Ahbau Creek  have  added  interest  because  most of 

boulder-clay,  which i s  aga in   inmedia te ly   over la in  by varved  c lay.  
The s ign i f i cance  of t he   l a t t e r   has   been   p rev ious ly   d i scussed   unde r  
"Glacial  Geology." I t s  presence  here  i s  i n d i c a t i v e  of t h e   s i z e  of 
the   l ake   occupying   the   Fraser   River   Val ley   fo l lowing  the f i n a l  
disappearance of i c e  and p r i o r   t o   - r e s - t o r a t i o n  of drainage.  

On t h e   e a s t e r n  bank  of Ahbau Creek, 1 1/2 mi l e s  above Cinerna, 
sediments of t he   i n t e r -vo lcan ic  Eraser River  are  exposed  over a 
lengtki of 150   fee t   and   he ight   o f  55 f e e t .  The exposure  consis ts  

r e c t l y   o v e r l a i n   b y  4 f e e t  of  boulder-clay on top   o f   nh ich   r e s t s  
of we1.l-sor-ted  imbricated  gravels w i t h  a lens  of  sand,  and i s  d i -  

G f e e t   o f   s t r a t i f i e d  s i l t .  D i s t an t   150   ya rds   ups t r eam i s  a l a r g e r  

t i o n  of t h e   t o t a l   e x p o s u r e  i s   a s  fo l lows :  on top   under ly ing   dense  
exposure 250 f e e t  long and 150 f e e t   h i g h .  At t h i s   p o i n t   t h e   s e c -  

timber-growth, s i l t  15   f ee t ;   va rved   c l ay ,  30 f e e t ;  s t ra t i f ied 

ments   of   inter-volcanic   Fraser   River   consis t ing of wel l -sor ted 
s i l t ,  20 f ee t ;   bou lde r -c l ay  and  g , lacial   gravel ,  40 f e e t ;   s e d i -  

gravel ,   45  feet ,   extending to c reek - l eve l .  

River   a lso  occur   nsar  t'ne lower  end  of iihbau Creek  canyon a s h o r t  
Large  exposures of sediments   of   the   inter-volcanic   Fraser  
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P l a t e  I A. Pinnacle i n  Tert iary  gravel  of t h e   i n t e r -  
volcanic  Fraser  River a t   t h e  Big Bend, 10 

miles  north of Quesnel. 

P l a t e  I B. Different ia l   weather ing  in   intra-Upper  
Volcanics - sediments  lying  between lava 

beds,  near  Macalister. 



distance  above Ncrn Creek. Near t h e  lower  end  of t h e  canyon t h e r e  
i s  a gap in   the  high  rock-walls   about   1 ,033 fee’; l o r y ,  and i n  t h i s  
gap a r e  two large  exposures of the   r iver -sed iments .  Gown-stream 
from  these  the  rock-canyon  continues  for  several  hundred  fee-t,  but 
t h i s   p a r t  of t h e  canyon i s  incised  immediately t o  t h e  e a s t  of tine 
r iver-sediments  which a r e   a g a i n  exposed  im-nediately  below  the  end 
of the  rock-canyon. 

sediments 300 f e e t  long, and the   fo l lowing   sec t ion  i s  a.fforded: 
a t   the   top  underlying  t imber-growth  and s o i l ,  s i l t ,  5 t o  13 f e e t ;  
varved  c lay,  5 t o   1 5   f e e t ;   b o u l d e r - c l a y ,  25 f ee t :   we l l - so r t ed  
imbr i ca t ed   g rave l s   l i t h i f i ca t ion  of which i s  well  advanced,  125 
fee.’i,. T”e const i tuent   pebbles   range from 3 t o  6 inches  in   diameter  
and are   der ived  most ly   f rom  grey  quartzi te   and  garnet i ferous 
q u a r t z i t e .  Another  exposure 300 f e e t  down-stream shows consider-  
able  cross-bedding.  This  regiori  i s  p r o b a b l y   J u s t   a t   t h e   p o i n t   a t  
which the   d i r ec - t ion  of flow i n  t h e   r i v e r  changed  from souther ly  
t o   s o u t h - e a s t e r l y ,  and  cross-bedding i s  t o  be expected. 

A t  t h e  upper end of t h e  gap i s  an  exposure  of  the  r iver- 

( e )  On - h e   e a s t e r n  bank of  the  .Fraser  River 1 1/2 miles  below 
Giscome Por’caije, sediments of  tine inter-volcanic   Fraser   River   are  

f o r d e d :   a t   t h e   t o p ,   s o i l ,  2 f ee t ;   va rved   c l ay ,  25 f ee t ;   bou lde r -  
exposed f o r  a length  of 303 f ee t ,   and   t he   fo l lowing   s ec t ion  i s  a f -  

c l ay  and g l a c i a l   g r a v e l ,  20 fee t ;   wel l - sor ted   coarse   g rave l ,  10 

volcanic.   Fraser  River  mainly  coarse  well-sorted  gravels,  50 f e e t  
fee t ;   ye l low  sands  and c lays ,  40 fee t ;   sed iments  o f  t h e   i n t e r -  

ex tend ing   t o   r i ve r - l eve l .  

The pebbles  range from 4 t o  6 inches  in   diameter  and about 73 
p e r , c e n t .   a r e  composed o f   s e r i c i - t i c   p e i s s i c   r o c k ,  20 per   cen t .  
a r e  of purple-coloured  quartzite,  and  -the  remainder o f  >white 
q u a r t z i t e  and  quartz.  The g r a v e l s   a r e   h o r i z o n t a l  and  have a 
dead-white  blenched  appearance. The overlying  yellow  sand and c lay  
and also t h e  zcarse   g rave l   over ly ing   the  l a t t e r  may be of i n t e r -  

g rave l s  of the  inter-volcanic   Fraser   River  and have :since  been 
g l ac i a l   age .   Poss ib ly  some l ig .n i t e   beds ,   o r ig ina l ly   ove r l ay   t he  

the  absence of oxidat ion  in   underlying  beds.  
eroded. The or iginal   presznce of l igni te   beds  might   account   for  

( f )  Somewhat over 3 1/2 miles  down-stream  from t n e   l a s t  
exposure a depos i t  of white  clay  occurs which i s  be l ieved   to   be  

volcanic   Fraser   River .  The o lay  i s  .a t   the   base of an  extensive 
the   c l ay  member f r equen t ly   p re sen t   i n   t he   s ed imen t s  of t h e   i n t e r -  

River ,  and i s  exposed a t   s e v e r a l   p o i n t s  a sho r t   d i s t ance  above 
densely-timbered  bench  which  flanks  the  west  side of t h e  Fra’ser 

r i v e r - l e v e l  for a d is tance  of about a qua r t e r  of a mi le .  No work 
has  been done on the   p roper ty  f o r  yea r s  and or ig ina l   open-cuts  
have  sloughed  badly.  This  clay i s  a high-grade  china-clay  ty?e, 
and  ?<as  examined by t h e   w r i t e r   i n  1931, whose account  with 



No. 4, 1932, pp.  17 ,  18 and 19, p b l i s h e d  by the   Br i t i sh   Co lunb ia  
analyses   appears   in   " l<on-Pietal l ic   Mineral   invest igat ions"   Report  

Department of Mines. :'his c l ay  i s  a l s o  mentioned in   GeoloEical  
Survey  Canada, Xemoir 118, 1920, p .  72. 

Intra-U;:per Volcanics Fraszr Xver 

Large  exposures of sediments of t h i s  r iver   occur   Jus t   be low 
t h e   F r a s e r   P l a t e a u   n e a r   t h e   t o p  of  t h e   e a s t  r i m  of t he   P rase r  
R i v e r   V a l l e y   t o   t h e   e a s t  and  north-east  of Macalis ter .   These  are  

Macalister,   and one isolated  exposure i s  about   three-eighths   of  
almost  continuous for a d i s t ance  of ha l f  a mi le   eas te r ly   f rom 

k ind ly   po in t ed   ou t   a l l   exposures  known t o  h im.   In   t h i s   r eg ion  
a mile  north-easterly  from  the  skne  place.  James il. Macal i s te r  

f e e t  above the   Fraser   River .  The p l a t eau   he re  i s  dr i f t -covered  
t'ne e l eva t ion  of t h e   F r a s e r   I l a t e a u  i s  about   3 ,030  feet ,  o r  1,620 

and nea r   t he  edge  s lopes  gent ly  downward towards   the   top  of t h e  
eas t   va l l ey - r im  of the   Fraser   River ,  which i s  formed'of  charac- 
t e r i s t i c  cliff-li!:e  exposuras of t h e  Upper Volcanics.  The ex- 

Maca l i s t e r   i n  which the  volcanics   overl ie   the  sediments ,   below 
cept ion  i s  the   i so la ted   exposure   ly ing .   nor th-eas te r ly   f rom 

which t a lus  and  veEetation  obscure tine va l ley-s lope .  

These exposures of r ive r - sed imen t s   and   a s soc ia t ed   s t r a t i f i ed  
wa te r - l a in   b recc ia s   a r e   we l l - l i t h i f i ed  and exh ib i t   l oca l ly   p ro -  
nounced  cross-bedding.  Save i n   t h e   c a s e  of the   i so la ted   exposure  
no r th -eas t e r ly  from Xacal i s te r ,   exposures   a re   l a rce ,   exceeding  one 
hundred f ee t   l ong  and f i f t y   f e e t   h i g h .  The sed imen t s   a r e   i n  most 
c a s e s   d i r e c t l y   o v e r l a i n  by pil low-lava,   and  umderlain by h igh ly  

Top of e a s t  r i m  of Praser River  Valley 

Columnar b a s a l t  

?j.llow-lava 

p a i n s  less than  an  eig.:ltn of an inch t o  
Sediments - cons t i tuents   range  i n  s i z e  from 

pebbles 3 inches   in   d iameter  - hor i zon ta l  

Cross-bedded  sediments  and  breccias 

B a s a l t i c   v e s i c u l a r   l a v a  - hor i zon ta l  

Sediments - hor i zon ta l  

Cross-bedded  sediments  and  breccias 

Ves icu la r   basa l t  - hor i zon ta l  

t yp ica l   s ec t ion :  
~~ 

T h i c h e s s  in Feet  

103 

20 

20 

30 

50 

15  

10 

3 t o  5 (obscu r i ty  
due t o  vegetati0.n 
and t a l u s ) .  
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L E G E N D  

Sediments Cache Creek Series (in Plan) - 

Sediments Cache Creek Series (in Sections) 

Tertiary channel-filling, including bed-rock gravel 

Channel-filling overlying Tertiary bed-rock gravel 

Post-glacial channel-filling - . . . 

Buildings - - . . . . . 

TERTIARY MINE 
Plan (from map 6f ownerr) 

COMPOSITE  SECTION ON XYZ, SEE PLAN 

SECTIONAL ELEVATION ON  AB. BEARING N.23*W.. SEE PLAN 

Fig. 5. Plan: of the Tertiary Mine. 



p i l l a r ,  about G f ee t   i n   d i ame te r  and 40 f e e t  iwheigh';.  This i s  
k t  one po in t   d i f f e ren t i a l   wea the r inc   has  formed I ) .  detached 

composed of a capping of b a s a l t  15 f e e t   i n   t h i c k n e s s   r e s t i n i  on 
25 f e e t  of s l ig .h t ly - inc l ined   s - t r s t i f i ed   s ed imen t s  and b recc ia s ,  
which rests on l ava   ( s ee   ? l a t e  I B). 

T e r t i a r y  Mine - C a m i n e  Channel 

This   examinat ion  suggests   that   th is   channel ,   exposed on both 
s ides  of t he   F rase r   R ive r   a t   t he  Cottonvwood Canyon and descr ibed 
i n   d e - t a i l   i n  B r i t i s h  Columbia,  Degartment of Mines  Bul.letin No. 3, 

Upper 'Jolcanics  Fraser  River ( F i g .  5 ) .  
1940,  pp. 22  t o  2 7 ,  i s  c losely  contemporaneous  with  the  intra-  

There i s  much to   sugges t   t ha t   t h i s   channe l   t r end : ;   pa ra l l e l  t o  
the  Fraser   River  f o r  some considerable  distance  north-west of the  
Tertj-ary  Nine  workings,   Brit ish Columbia  Department of Mines  Bul- 
l e t i n  Xo.  3, 1940. If s o ,  it l i k e l y   r e p r e s e n t s   t h e   T e r t i a r y   c u t -  

mouth of   the   %es t  Road River  and  the mouth of t h e  Cottonwood 
t i n g  of the   down-s t rea i   par t  of the   va l ley   inc ised   be tween  the  

River .   This   va l ley  was inc i sed  .and d r a i n a g e   i n   t h e  'Jest Road 
River   f rom  the  Tert iary mouth of t h i s   r i v e r   t o  Whites  Landing. was 

by the   Ter t ia ry   Fraser   River  up t o  and inc lud ing   t he   i n t e r -  
reversed  when the   anc ien t   va l ley   to . the   eas t ,   fo rmer ly   occupied  

volcrmic  Fraser  River,  was abandoned.  This aband0nmen.t appears 
t o  have  been  due pa r t ly   t o   t he   g rea t   accumula t ion  of sediments i n  
the   anc ien t   va l l ey  and p a r t l y  t o  damrning of t h e ' w a t e r s  of t h e  

Volcanics .  
inter-volcanic   Fraser   River  down-stream  by erupt ioi l  of t h e  Upper 

Sundry  Additional  Exposures 

with  cer ta inty,   the   fol lowing  exposures   are   grouped  separately,  
and are no t   i n se r t ed  on the   geologic  maps accompanying t h i s  r e -  
po r t  as i nd ica t ing   de f in i t e   channe l s :  

0 w h g   t o  t n e  c r i t e r i a   b e i n g   i n s u f f i c i e n t  t o  determine  the  age 

exposed on Redrock  Creek, 2 3  miles  south of Prince George (F ig .  2 )  
and  described under "Bed-rock  Geology," may represent  a l a t e  
Cretaceous  channel of the   Fraser   River .  

(1) The very  coarse  conglomerate  and  associated  sediments 

probable  Tliocene age l i e   b u r i e d  a t  the   fo l lowing   po in ts :  
( 2 )  Segments of former  channels of the   Fraser  Ri.ver of 

( a )  On t h e   e a s t   s i d e  of t h e  Fraser River  immediately up- 

Fraser   River  channel i s  inc i sed   i n   Aus - t r a l i an  members ( a )  of t h e  
strearn  from Diamond Is land ,  near Alexandria  Ferry, a se&ment of a 

Fraser   River  formation. The length  of t h e  segment i s  somewhat 
over a mi le ,  but no  gravel i s  exposed. The pos t -g lac i ; i l   waters  
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having  swept  over  the  up-stream  part,  left  an  extensive  bench 
about 10 t o  12 feet  above  the  rivar, on which  the  draf-line 
dredge  of  North  American  Goldfields  Limited  is  operating.  At  the 

rim  of  the channel  gravel  have  not been removed by  post-glacial 
down-stream end  high  glacial  banks which overlie the  west  rock- 

waters  and  the  channel  filling  is  preserved  for a length  of 333 
feet  and  height  of 40 feet  above  river-level.  This  rim  consists 
of  Australian  members  (a)  of tine Fraser  River  formation. 

The  topography  very  strongly  suggests  that  the  up-stream 

of  the  Fraser  River  to tiie west  of  Castle  Rock, 2 miles  up-stream 
continuation  of  this  channel-segment  lies  buried  in  the  west  bank 

from the  last  exposure. 

of  the  Fraser  River  is  cut  by  the.river  at  the  lower  end of the 

upwards  of  half a mile  between  that  point  and  the  mouth  of  Redrock 
Fort  George  Canyon  and  the  fil1ing.i.s  exposed  for a distance  of 

"reek,  and  over a vertical  height  of  about 230 feet. 

(b) A t  the  lower  end  of  Fort  George  Canyon. A former  channel 

n 

The f o l l o x i n g  section  is  here  afforded:  at  the  top,  under- 
lying soil and  timber  growth,  silt, 3 feet; post-glacial  gravel 3 
to 7 feet;  varved  clay,  25 feet; boulder-clay, 5 fest; cross-bedded 
glacial  gravel, 33 feet;  boulder-clay  and  glacial  gravel, 25 feet: 
well-sorted  river-gravel,  not  very  tightly  compacted, 80 feet  ex- 
tending  to  river-levsl.  Some  of  the  varves  of  the  boulder-clay 
are  curved  indicating  slunping  subsequent  to  deposition. 

The  river-gravel  in  this  exposure  may  represant  the  restora- 

Upper  Volcanics,  and  may  therefore be 0-E Pli.ocene  age,  although 
tion  of f l o w  of  the  Fraser  River  subsequent  to dmming by  the 

it  is  also  possible  that  the  gravel  is  of  interplacial age. In- 

high  degree  of  conpacting  does not,  however,  necessarily  disprove 
sufficient  criteria  make  the  matter  indeterminate.  Lack  of  any 

Tertiary  age. In the  channel  exposed  on  the  north  side  of  Baker 

are  loose. 
Creek,  the  sediments  underlyinr  pillow-lava  of  the Upper  Volcanics, 

Sout'n Fort  George. The  east  bank  rises  steeply  at  this  point  to 
( e )  On the  east  bank  of  the  Fraser  River  directly  opposite 

a height of 355  feet  above  the  river.  The  following  section  is 

growth,  varved  clay, 12 feet;  silt,  15  feet;  obscurity  caused by 
afforded: At  the  top  overlain  by s o i l ,  veptation and timbsr- 

sloughed  material, 62 feet;  interstratified,  fairly  well  compacted 
beds  of  fine  gravel  and  sand  with  one  small  bed of compacted  clay 

to sloug.hed  material  and  vegetation.  The  beds of sand  and  pravel 
6 inches  thick,  146  feet;  obscurity  to  river-level, 120  feet, due 

are  horizontal.  The  pebbles  in  the  gravel  beds  range from 1/2- 
inch  to 3 inches  in  diameter and  imbrication  indicates a southerly 
flowinc  stream. 
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Pla t e  I1 A.  Drag-line  dredge of t h e  North  American 
Goldfields L t d . ,  Fraser  River 1 1/2 miles up- 

stream from Alexandria Fer1.y. 

P l a t e  I1 8. Plaoer  operation of H.  Craig,   Fraser 
River 2 miles south of Quesnel. . 



About 230 yards  down-stream  from  the  described  ex,?csure a 

r e v e a l s   t h a t   t h e  sand  and  gravel   beds  are   kirect ly   overlain by 
small creek has   cut  a dee.3 i nc i s ion   i n   t he   depos i - t ,  and c l e a r l y  

boulder-clay.  The fol lowing  sect ion i s  exposed  above ths beds 
of sand  and g r a v e l :   a t  t h s  t o p ,   u n d e r l y i n g   s o i l ,   w e e t a t i o n   a n d  
timber-growth,  varved  clay, 13 f e e t ;  s i l t ,  20  fee t ;   boulder -c lay ,  
25 f e e t ;   g l a c i a l   g r a v e l ,   1 5   f e e t ;  sandy  boulder-clay, 59 f e e t ;  
h o r i z o n t a l l y   s t r a t i f i e d   b e d s  of sand and  f i n e   g r a v e l ,  !j f e e t   t o  
obscur i ty  due t o  s loughed  mater ia l  and v e t s t a t i o n .  

It seems l i k e l y   t h a t   t h e   b e d s  of sand  and  gravel  are of 
P l iocene   age   represent ing   gradual   res tora t ion  of flow a f t e r  dam- 
ming of tine Fraser   g iver  down-stream  by t h e  Upper Volcetnics. I t  
i s  also 2oss ib le  t'nat t'ne age of these  beds i s  i n t e r g l a c i a l :  
c r i t e r i a   a r e   i n s u f f i c i e n t   t o   d e t e r m i n e  ag.e w i t h  c e r t a i n t y .  

t he   no r the rn  bank r i s e s   s t e e p l y  t o  a he ight  of 345 feet :  above t h e  
( d )  On t h e  Nechako R i v e r ,   d i r e c t l y   n o r t h  of Prinae  George, 

r i v e r ,  affordin!, t he   fo l lowing   s ec t ion :   a t   t he   t op   ove r l a in   by  3 
f e e t  of s o i l  and  timber-growth;  sandy  limy s i l t ,  35 f ee t ;   bou lde r -  

ta in ing   smal l   p ieces  of l i p i t e ,  w i t h  some f ine   g rave l   beds ,  60 
c l ay ,  20 f ee t ;   t h in ly -bedded   ho r i zon ta l ly - s t r a t i f i ed   s and ,  con- 

f ee t ;   beds .o f   f i ne   s and ,  10 f e e t :   o b s c u r i t y   t o   r i v e r - l e v e l  due 
t o  s loughed   ma te r i a l .   C r i t e r i a   a r e   i n su f f i c i en t  t o  determine'  
whether  the  beds of sand  and  gravel  underlying  the.boulder-clay 
a r e  of  Pl iocene o r  i n t e r g l a c i a l   a c e .  
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points  between  the mouth of t!le West  Road River  and h%it.?s Landing. 
They are of d i s t inc t ive   cha rac t e r   because   t he   l a rge   p ropor t ion  o f  
pebbles  composed of grey-b lack   quar tz i te   a re  somewhat i ron-s ta ined  
and   d i f f e r   g rea t ly   i n   appsa rance  from Ter t ia ry   Fraser   River   sed i -  
ments. The d i s t r i b u t i o n  o f  t h e   l k s t  Road River  sedi.ments i n  t h e  
F rase r   R ive r   Va l l ey ,   i n   t h i s   r eg ion   p roves   conc lus ive ly   t ha t   t he  

of t h e   T e r t i a r y  West Road Ziver  and  Whites  Landing. As t h e s e  
drainage  in   the  former  r iver   has   been  reversed  between t'ne nouth 

sediments   underl ie   those of the inter-volcanic   Fraser   River   near  
!,,%ites  Landing,  and commingle w i t h   t h e   l a t t e r   i n   e x p o s u r e s   c l o s e  

waters  of the   Fraser   River   abandoned  the i r   in te r -volcanic   channel .  
t o   t h i s   p o i n t ,  it i s  c l e a r   t h a t   r e v e r s a l  was e f f e c t e d   a f t e r   t h e  

These  sediments  are  exposed on the   Fraser   River  a t  severa l  

The largest   exposure  of   sediments   of   the   Tert iary blest Road 
River i s  h a l f  a mile  up-stream  from  the mouth of t h e   p r e s e n t   r i v e r .  
The southern end of the   ou tcrop  'is a t   t h e   w e s t e r n  edge of t h e  
Fraser   River ,   bu t   the   d i s tance  of the   exposure   f rom  the   r iver   in -  
c r eases  t o  the  north.   Immediately  north of t h e  mouth of t h e  West 
Road River,  a rock-rim composed main ly   o f   sch is tose   quar tz i te ,  
r i s e s   s h a r p l y  from the   F rase r   R ive r   t o  a he ight  of  450 f e e t   f o r  a 
d i s t ance  of h a l f  a mile. The southern end  of  the  exposure  of 
sediments of t h e   T e r t i a r y  West  Road River commences a t   t h e   n o r t h -  

with overlying sediments i s  ex2osed f o r  25 f e e t .  Although some- 
e r n  end  of t h i s  rim. The rim sloping a t  from  15 t o  20 degrees 

what  obscured  by  vegetation,  the  sediments  are  exposed  for a fur- 
t h e r  879 f e e t   t o   t h e   n o r t h - w e s t .  The average  height  of  exposure 
i s  about 40 f e e t ,  and the   base  i s  about 25 f e e t  above t h e   l e v e l  
of t he   F rase r   R ive r .  The sed imen t s   a r e   d i r ec t ly   ove r l a in  by s o i l  

g rave l ,   g r i t   and   s and .  They a r e   t i g h t l y  compacted, the  weathered 
and c o n s i s t  of  h o r i z o n t a l l y - s t r a t i f i e d   b e d s  of f i n e  and  coarse 

f ace   be ing   a lmos t   ve r t i ca l .  The beds show considerable   i ron-  

beds   vary   f rom  poin t   to   po in t ,   the   fo l lowing   sec t ion  i s  t y p i c a l :  
s t a i n .  Although the   re la t ive   th ickness   o f   the   g rave l ,   and   sand  

A t  t h e   t o p ,   s o i l ,  2 fee t ;   f ine   g rave l ,   (pebbles   range   f rom 1/2- 
i n c h   t o  3 inches i n  d iameter ) ,  6 f ee t ;   s and ,  3 f e e t ;   c o a r s e  
gravel  (pebbles  range from 2 t o  6 inches   in   d iameter  ), 1 5   f e e t ;  
t a l u s   s l o p e ,  8 feet :   f ine  gravel   (pebbles   range  f rom  l /2- inch 
t o  2 inches i n  diameter)   wi th  coarse   angular   pieces   of   ta1u.s   in  
s ize   about  1 f o o t  by 1 1/2 f e e t  a t  t h e   t o p ,  1 2  f e e t .  

water i n  which they  were  deposited.  About 60 Fer  cent.  of t h e  
Imbr ica t ion   of   the   g rave l   ind ica tes  a nor ther ly   f low of 

pebbles   a re  composed of g rey -b lack   qua r t z i t e .  About 13 pe r   cen t .  

Quartz   pebbles   possibly amount t o  2 per   cen t .  o f  t h e   t o t a l .  A 
of pebbles   a re  composed o f  b a t h o l i t h i c   r o c k  and  volcanic   rocks.  

few pebbles of  highly-decomposed b a s a l t   a r e   p r e s e n t .  
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rock of t h i s   c h a n n e l   l i e s .   I n   r e c e n t   y e a r s  Andrew Stewart  sank 
X0 opinion  can  be  formad as t o  t he   dep th   a t  .gdhich the  bed- 

t x o  s h a f t s  t o  d e & i i s  of 40 and 7 3  f e e t   r e s p e c t i v e l y  i n  an  s-ttempt 
to  reach  bed-rock and a l though  va te r  was not  a2parentl .y  encountered 

they   a r e   no t  now access ib l e .  The s h a f t  sunk t o  a dept:n of 40 f e e t  
t h e   s h a f t s  were discont inued.  Tne ladders  have  been  removed  and 

i s  a t  the -nor the rn  end of the  exposure,  about  1000  fee.t  from  the 

.The o ther   shaf t  i s  140 f e e t   n o r t h  59 degrees   wes t   f rom  the   f i r s t  
Fraser  Rivix,   and  the  bottom i s  about 20 f e e t  below t h e   r i v e r .  

and   the   co l la r  i s  45 f e e t  above it. 

t h e  lnouth of t h e  West Road R ive r ,   t he   Te r t i a ry  sedimen-ts a r e  exposed 
over a length  of 500 f e e t  and  height of 35 f e e t .  There i s  l i t t l e  i f  

and  vegetation. The top  of  the  exposure i s  100 f e e t  above t h e  
any   g l ac i a l   ove r l i e ,  th'e sediments   being  direct ly   covered  with  soi l  

Fraser  River ~ The Fenera1  character of the  exposure o f  a l t e r n a t i n g  
beds of grave l  and  sand i s  very   s imi la r  t o  t h a t  previously  de- 
sc r ibed .  The imbr ica t ion  of the   pebbles   ind ica tes  a no r the r ly  
f l o w  o f  the  water  i n  which they  were deposi ted.  

On t h e   e a s t  bank of the  Fraser   River ,   about  2 1/2 mi les  above 

on t h e  same s ide  of t h e   r i v e r ,  6 f e e t  above  water-level. a bed o r  
About 3 1/2 miles  up-stream  from  the  last-mentioned  exposure 

i ron-s ta ined   imbr ica ted   g rave l  4 f ee t   t h i ck ,   c lo se ly   r e sembles  i n  
appearance  and  composition of pebbles ,   the   Tert iary  sediments  of 
t h e  West  Road River'. The length  of t h i s   exposure  i s  75 f e e t ,  i m -  
b r i ca t ion   i nd ica t e s   an   ea s t e r ly   f l ow of water .   0ver lyi .ng  this   bed 
i s  another  gravel-bed 4 f e e t   t h i c k   a l s o ,  somewhat i ron- , s ta ined ,  
but   pebbles  show wester ly   imbricat ion.  T h i s  l a t t e r  i s  ove r l a in  by 
a t o t a l   t h i c k n e s s  of 8 f e e t  of pos t -g l ac i a l   g rave l  and s i l t .  

On the   nor thern  bank of the   Fraser   River ,  5 miles~down- 
stream f r o x  the  mouth of Whiteslandin&  Creak, 75 f e e t  above r i v e r -  
level ,   sediments  of t h e   T e r t i a r y  blest Road River  are  exposed  ut 
t h r e e  points i n  a distance of 150 f e e t .  T h e  1arC;est  individual 
exposure i s  25 f ee t   l ong  and 10   f ee t   h igh .  The exposures con- 
s i s t  of beds o f  somewhat iron-stainad  sa?d and grave l  and t h e  

were deposi ted.  
imbr i ca t ion   i nd ica t e s   an   ea s t e r ly   f l ow of the   water   in  which they 

An exposure of Ter t i a ry  West  Road River  sediments  underlying. 

of the   Fraser   River  a short  distance  below  Whiteslanding  Creek 
sediments of the   in te r -volcanic   Fraser   River  on the   no r the rn  bank 

has   been  descr ibed  under   "Tert iary  Fraser   River   Sediments ."  
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- TZRTIARY LACUSTRINE  DEPOSITS 

occur a t   t h e   f o l l o w i n g   p o i n t s :  
Depos i t s   o f   l acus t r ine   t ype ,   be l i eved   t o   be   o f   Te r t i a ry   age ,  

(1) Near i'rinoe George on t h e   d e l t a - l i k e  area near  t h e  
mouth of t h e  Nechako River .  

( 2 )  On both  banks  of t he  Fraser   River   near  Tabor  Creek 
where the   depos i t  i s  somewhat over 190 f e e t  i n  
exposed  thickness.  

( 3 )  A s  a va l l ey - f loo r ing   i n   t he   va l l eys   o f  Government, 
Hixon  and Terry  Creeks,   ( f rom  remnants   lef t  on t h e  
val ley-r ims it i s  ev ident  t h a t  s t ream  e ros ion   has  
removed a considerable   thickness  of t h e   o r i g i n a l  
d e p o s i t ) .  

I n  a l l  casss   , save   the   f i r s t -ment ioned ,   the   depos i t s   form a 
fa l se   bed- rock  on which important   concentrat ions o f  placer-gold 
occur in   over l .y iny   poa t -g lac ia l   g rave l .  

These d e p o s i t s   d i f f e r   g r e a t l y   f r o m   t h o s e   l a c u s t r i n e   d e p o s i t s  
of Pleistocene  age,  which  occur a t  many p o i n t s   c l o s e   t o   t h e  
Fraser   River ,  and  which  were  caused  by damming due t o  depos i t ion  
of g l a c i a l   d e b r i s .  

No f o s s i l s  were  'found i n   a n y  of  t hese   depos i t s ,  and i n  some 
cases  ?he  overlying  material  i s  o f  post-glacial   age.   Determina- 
t i o n  of  age  must rest upon the   f ea tu re s   p re sen tod  by the   depos i t  

Rivar  by  lava in  T e r t i a r y  time and i t s  p o s s i b l e   e f f e c t  i n  o r i g i -  
i t s e l f   s t u d i e d  in   con junc t ion 'w i th  the  known darning  of t h e  Fraser  

na t ing   depos i t s  of t h i s   t y p e .   I n   o t h e r   c a s e s   T e r t i a r y   a g e  i s  i n -  
d i ca t ed  by a heavy   ove r l i e   o f   g l ac i a l   ma te r i a l .   I n  some cases  
t h i s  type .of  deposi-L i s  under la in ,  i n  o t h e r s   o v e r l a i n  by a de- 

r a d i c a l l y  d i f f e r z n t  types  o f  depos i t  can  be explained by the  
pos i t   o f  apparent ly  tumultuous  type.  Such a s soc ia t ion   o f  two 

reasonable  assumption t h a t  a t  t imes  the  r iver   suddenly  broke 
through  lava-dam,  causing a r a p i d   f a l l  of w a t e r - l e v e l   i n   t h e  
lake f i r s t  formed. 

Hazelton highway  occur ( a )  a t  a poin t  1 1/2 miles   souther ly   f rom 
(1) Exposures  near  Trince George  on the   P r ince  George- 

t h e  town a t  the   southern   base  and on the  south-western  s lope of 
t h e  more souther ly  knoll mentioned  under  "Topography"  and ( b )  
d i s t a n t  1 1/4 miles  t o  the   south   o f   (a )  on t h e  highway a t  t h e  
p o i n t  where the   l a t tGr   ascends   the   southern  r i m  of t h e  Nechako 
River   Val ley.   (Fig.  4 ) .  ( a )  At the  southern  base of t h e  more 
sou the r ly   kno l l  on t h e   e a s t e r n   s i d e  of  t h e  highway,  compacted 
greenish-coloured  beds of c l a y - g r i t  and  sand  overlie  conformably 
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gravels   containing  angular  and  sub-angular  pebbles whioh range 
from 3 t o  6 i nches   i n   d i ame te r .  These  beds s t r i k e  n0rt.h 32 de- 
g r e e s   e a s t  and d i p  about 35 degrees  south-eastward. The pebbles 

those  exposed a t  po in t s  t o   t h e   n o r t h   i n   t h e  southern r i m  of  t h e  
of t h e  g.rav-1-beds a r e  composed of s ch i s tose  rocks similar t o  

Nechako River   Val ley,   wi th  a preponderance of s c h i s t o s e   a r g i l l i t e .  
The combined t o t a l   t h i c k n e s s  o f  these   beds   var ies   f rom  10   to  20 
f e e t ,  and they  are  unconformably  overlain  by  horizontally- 

r e s t  sand  beds 3 f e e t   i n  thickness  capped  by 2 f e e t  of s o i l  and 
s t r a t i f i e d   p o s t - g l a c i a l  g rave l s  30 f e e t  i n  th ickness  on which 

vege ta t ion .  ,The face  of  the  exposure i s  n e a r l y   v e r t i c a l ,  and 
t h e   t o t a l   l e n g t h  i s  475 ?$e t .  It forms  the  southern  bank  of  the 
"Hudson Bay Slough" a t  t h i s  po in t .   D i s t an t  400 f e e t   s o u t h e r l y  
from t h e  l as t  exposure, m d  60 f ee t   h ighe r  i n  e l eva t ion  on t h e  

highway, a maximum ex;Josed th ickness  o f  20 f e e t  of beds of angular 
south-western  slopes o f  t h e  same knol l  on t h e   e a s t   s i d e  of t h e  

and  rounded  deeply-kaolinized  granit ic  pebbles  ranging  in  diameter 

thickness   of  1 2  f e e t  of g rave l   cons i s t ing  of angular '  and sub- 
from 6 t o  10  inches  are  conformably  overlain by a maximum exposed 

angular   pebbles  of ch icf ly   sch is tose   a rg i l l i -La .   This   exposure ,  
63   f ee t   l ong  and of maximum height  35 f e e t ,  i s  d i r e c t l y   o v e r l a i n  
by s o i l  and vegeta t ion .  The beds   s t r ike   nor th  32 degrees   eas t  
and  dip  35  degrees  south-eastward. ' ( b )  About 1 1/4 mi:!es from 
t h e   l a s t   e x p o s u r e   t h e  highway ascends  the  southern r i m  of t h e  
Nechakc River  Valley.  A t  th i s   po in t   g reenish-colourad   c lay-gr i t  
b e d s   u n d e r l i e   t h e   r o a d - s u r f a c e ,   b u t   t h e i r   a t t i t u d e   i s   n o t   a p p a r -  
e n t .  About 350 yards   fa r ther   south  on t h e   e a s t   s i d e  o f  the   h igh-  
way, a t  a poin t   about   110   fee t   h igher   in   e leva t ion ,  i s  axposed a 
bank  60 f ee t   l ong   and .25   f ee t   h igh   cons i s t ing  of coarse  angular 
and  sub-angular  pebbles  and  boulders of t h e  same rooks a.s those  
found a t   p o i n t s   t o   t h e   n o r t h  on the  southern rim o f  t h e  Nechako 
River  Valley.  This  exposure i s  d i r e c t l y   o v e r l a i n  by s o i l  and 
vegeta t ion .  The pebbles  and  boulders o f  average  diameter  about 
10 inches  are   deeply-rot ted.   This   deposi t  a l s o  outcrops a t  

The a t t i t u d e  i s  indeterminate .  I n  the   ca se  of exposures de- 
e a s t  o f  t h i s   p o i n t ,  and apparent ly   under l ies  a cons iderable   a rea .  

sc r ibed  a t  po in t s  ( a )  and (b)   the   angular  and sub-angular  rotted 
grave ls   resemble   those   l a id  down by a tor ren t ia l   s t ream  f lowing  

vvhich a re   obv ious ly   l acus t r ine .  The i n c l i n a t i o n  o f  t h e   s t r a t a  
f o r  a short   per iod,  and in   bo th   ca ses   t hey   ove r l i e .depos i t s  

may be due t o   s l u n p i n g   r a t h e r   t h a n   t o   t e c t o n i c  movement IafLer 
depos i t ion ,   bu t  it i s  obvious   tha t   the   deep   r0 t t in~aandk:aol in iza-  
t i o n  of t he   cons t i t uen t   pebb les  must have  taken  place  af;er  de- 
pos i t i on ,  and f o r  t h i s   r e a s o n  a Ter t ia ry   age  i s  inferred  because 
the   cons t i tuent   pebbles  of P le i s tocene   depos i t s   a re  seldom  weath- 
e red  t o  such a degree.  

severa l  p o i n t s  i n  a d i s t ance  o f  200 yards   i n  a bank t o  the  south-  

( 2 )  On bo th   s ides  of the   Fraser   River   near   the  mouth of  Tabor 
Creek. 
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of 103 feet above it, a l a c u s t r i n e   d e p o s i t  i s  exposed almost con- 
In t h i s  reg ion  on t h e   e a s t   s i d e  of  t h e  r i v e r  and on an average 

t i nuous ly   fo r  a length  of 2 miles  from 1 mile  above t o  1 mile  below 
Tabor  Creek. On the  west   s ide of t h e   r i v e r ,   d i r e c t l y   o p p o s i t e ,   t h e  
depos i t  i s  exposed i n   t h r e e   p l a c e s  i n  a length  of 1 l/4  miles  from 
a point   opposi te  1 mile  above  Tabor  Creek. The la rges t   exposure  i s  
oppos i te  Tabor  Creek,  which,  'with  the  overlie, rises steeply  from 

of 235 f e e t  above t h e   r i v e r .  Other  exposures on t h i s   s i d e   a r e  much 
t h e   r i v e r   f o r  a length  of  several   hundred  feet   and  reaches a he ight  

smaller .  

of t h e   r i v e r .  On t h e   e a s t   s i d e ,  it c o n s i s t s  of  somewhat over 100 
f e e t  of i n t e r s t r a t i f i e d   b e d s  of a r k o s i c   g r i t s ,   g r i t t y   c l a y s ,  and 

These  beds  are  horizontal ,  and a r e   o v e r l a i n  by 1 f o o t   t o  14 f e e t  
g rava l   wi th   pebbles   ranging   f ron  1/2 i n c h   t o  2 inches i n  diameter .  

of pos t -g l ac i a l   g rave l  w i t h  numerous large  boulders ,   and  underlain 
a t  r i v e r - l e v e l  by greenish-coloured  c lay  beds.  The pos t -g l ac i a l  
g rave ls   conta in  an important   concentrat ion of p lacer -gold .  

The c h a r a c t e r   o f   t h e   d e p o s i t   d i f f e r s  somewhat on t h e  tivo s i d e s  

north  of  Tabor  Creek h o r i z o n t a l l y - s t r a t i f i e d   b e d s  of arkosic  g r i t  
On the  west  bank of the   Fraser   River   oppos i te  a po in t  1 mile  

and   c layey   gr i t ,   o f  a t o t a l   t h i c k n e s s  of 65 fee t ,   ex tending   a long  
t h e   r i v e r ' s  edge f o r  a d i s t ance  of 125   f ee t ,   a r e   ove r l a in   by  4 
f e e t  of  post-glacial   gravels.   Immediately  down-stream  from  this 
point  these  beds  are  unconformably  underlain by greenish-ooloured 
w e l l - l i t h i f i e d   b e d s  of c l a y ,   s t r i k e   n o r t h  47 degrees   west ,   d ip  25 

west  side of t h e   r i v e r ,  a th ickness  of 110 f e e t  of w e l l - l i t h i f i e d  
deErees  south-westward.  Directly  opposite Tabor  Creek  on t h e  

greenish-coboured  clayey g r i t  beds i s  overlain  unconformably  by 

by a considerable  amount of  s i l t ,  which apparent ly   reaches  a depth 
75 f e e t  of  cross-bedded  glacial   gravel .  The l a t t e r  i s  ove r l a in  

of 40 f e e t . a t  one po in t .  A t h i ckness   o f   10   f ee t   o f .va rved   c l ay  i s  
ove r l a in  by  shallow  post-glacial   gravel  and s i l t  a t   t h e   t o p  of t h e  
bank. The t o t a l   h e i g h t  of t h i s  bank i s  235 f e e t ,  and a l t h c u g h t h e  
face  i s  obscured somewhat by s loughing,   the   order   of   succession 
and  thickness   of   the   var ious  beds  are   approximately as given  above. 

westward,   but   the   exact   dip a n d   s t r i k e  are   obscured by  sloughing. 
The greenish-coloured  clayey g r i t   b e d s  dip  about  25 degrees o r  more 

On the   ea s t   s ide   o f   t he   r i ve r   t he   d i scha rge  f r o m  t h e   s l u i c e -  
flume in   p lacer -mining   o le ra t ions   has   ' thoroughly  washed tine n e a r -  
v e r t i c a l   f a c e  of  t h e   d e p o s i t   a t   s e v e r a l   p o i n t s  down-stream  from 
Tabor   Creek,   and  exposures   are   par t icular ly   c lear .  The followine: 
s ec t ion  a t  a po in t   t h ree -e igh t s  of a mile  below Tabor  Creek i s  
typ ica l ,   ( excep t   fo r   t he   t h i ckness  of Tos t -g lac ia l   c rave1  which 
v a r i e s  from p o i n t   t o   p o i n t ) ;   a - t   t h e   t o p ,   o v e r l a i n   b y  a few  inches 
sf s o i l  and   vege ta t ion ,   pos t -g lac ia l   aur i fe rous   g rave l ,  1 f o o t ;  
a l t e rna t ing   - t h in   beds  of c o a r s e   a n d   f i n e   a r k o s i c   g r i t  and  clayey 
g r i t s ,  30 f e e t   ( t h e   p a r t i c l e s ,  which a re   angular  o r  sub-angular, 
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i n   t he   coa r se r   g r i t s   ave rage   abou t   l / 4 - inch  i n  d i ane te r ) ;   beds  of 
rounded,  and  sub-angular  gravel, 25 f e e t  (some pebbles  reach 2 
inches  in   d; .ameter ,   the   average  s ize  i s  about 1 inch  i n  diameter 
bu t  a few g ran i t i c   pebb les   a r e   p re sen t  up t o  15   inches  i n  diameter,  
wi th   l enses  of c l a y e y   g r i t s ) ;   f i n e   g r i t   b e d s   i n t e r s t r a t i f i e d   w i t h  
beds of c l a y e y   g r i t s ,  37 f e e t   ( l a r g e   p i e c e s  of l i g n i t i z e d  d r i f t -  
wood occur   in   the   lowes t  10 f e e t  of these  beds) ;   oxidized  arkosic  
g r i t s ,   ex t end ing  t o  r i v e r - l e v e l  20 f e e t .  A t  r i ve r - l eve l   beds  of 
g . reenish-coloured  gr i t ty   c lay  are   exposed.  The lowermost c l ay  was 
p robab ly   l a id  down i n  a l ake   whereas   t he   g r i t t y   rna t e r i a l  may repre-  
sen t   shore- l ine   depos i t ion   in   the  same bas in .  

Tabor  Creek  which jo ins   the   Fraser   River   a t   g rade   has   cu t  
down through t h e  t op  of t h e   l a c u s t r i n e   d e 2 o s i t .  The f a r t h e s t  ob- 
served  up-strean  exposure of t h e   l a t t e r  (30  f e e t   h i g h ,  25 f e e t  
long) ,   occurs  on the  southern bank of  t'ne creek  about  h a l f  a mile 
above i t s  mouth. On t he   no r the rn  bank  of the   c reek   near   the  mouth 

f e e t  long.  A s ec t ion  of t h i s   f o l l o w s :  A t  t h e  top ,  pos t -g l ac i a l  
i s  an exposure of t h e  l a c u s t r i n e   d e p o s i t ,  100 f e e t  high,  and  175 

gravel  and si1.t capped  with  vegetation and timber-growth 3 t o  10 
f ee t ;   t h in ly -bedded   s l i gh t ly   ox id i zed   a rkos i c   g r i t s  80 f e e t ;  
b lu i sh -co lou red   c l ayey   g r i t s  and  clnys down t o   c r e e k - l s v e l ,  20 
fee- t .   These  beds  are   horizontal .  

On the  southern bank opposite,  an  exposure 75 f e e t   l o n g   r e -  
v e a l s  a th ickness  of 7 f e e t  of the  lowest  members of tile same beds 
in   con tac t   w i th  4 f e e t  o f  wel l - l i th i f ied   g reenish-coloured   c lay  

R ive r   oppos i t e   t h i s   po in t   and   nea r   P r ince   George ) ;   ove r ly ing , th i s  
(very similar t o   t h o s e   d e s c r i b e d  on the   wes t  bank of the   Fraser  

exposure i s  1 3   f e e t  of pos t -g l ac i a l   g rave l  and s i l t .  Considerable 
f a u l t i n g  i s  evident  i n  the  greenish-coloured  c lay,  which h a s  a l s o  
a f f e c t e d   t o  a l e s se r   ex t en t   t he   l owes t  members of the   over ly ing  

t h e   e a s t  s ide  of  t h e   r i v e r   j u s t  above  water-level a t  severa l  
depos i t .  These greenish-coloured   c lay   beds   a re   a l so  exposed on 

po in t s  down-stream from the mouth of Tabor Creek, and i-t is c l e a r  
t ha t   t hey   unde r l i e   t he   o the r   depos i t s   desc r ibed  on t h i s   s i d e  of 
t h e   r i v e r .  

These  exposures   indicate   that   af ter- the  greenish-coloured 

deposi ted  they were t i l t e d   e i t h e r  by f a u l t i n g  o r  s lumphg.  Then 
c lays  and the  lowest   beds  of   the   overlying  c layey  gr i t : ;  were 

fol lowed  deposi t ion of the   over ly ing   hor izonta l   beds  of' clayey 
c r i t s ,  grave l  and a r k o s i c   g r i t .  Tho a t t i t u d e  of  which i n d i c a t e s  
the  absence  of movement subsequent t o   t h e i r   d e p o s i t i o n .   T h e i r  
character  coupled  with  presence of  p i eces  of carbonized  driftwood, 
demons t r a t e s   t ha t   l acus t r ine   cond i t ions   a l t e rna ted   w i th   t hose  of 

g l a c i a l   e r o s i o n   h a s   e n t i r e l y  removed any  once  existent  overlying 
s luggish  f low of water .  On t h e   e a s t   s i d e  of t i e   r i v e r   p o s t -  

g l a c i a l   d e p o s i t s  such as those  on the   wes t   s ide  of t h e   r i v e r ,  and 
the   l acus t r ine   depos i t  i s  d i r e c t l y   o v e r l a i n  by au r i f e rous   g rave l  
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containing numerous boulders ,  many of la rge   s ize   ( the   d imens ions  
of   the   l a rges t   observed   boulder  were 5 1/2 by 3 1/2 by 3 1/2 
f e e t .  The depth  of   - the  overlying  post-glacial   gravel   var ies   f rom 
1 f o o t   t o  a maximum of 14 f e e t .  !in important   concentrat ion of  
p lacer   go ld  h a s  been l a i d  down on top   of   the   imperv ious   l acus t r ine  
depos i t .  

A careful   examinat ion of the   boulders  was made i n  o r d e r   t o  
determine  their   source,   and  the  mat ter  i s  fu r the r   d i scussed  sub- 

a commingling  of d r i f t  f rom  several   sources   (a)  From the   .nor th-  
sequently  under  "Placer-gold  Deposits."  Tossibly  there  has  been 

west  by an ice-shee t  which moved sou th -eas t e r ly   (b )  From t h e  
nor th-eas t  by an   i ce-shee t  moving south-westerly  from  the Rocky 
Mountains. 

F i e ld   obse rva t ions   i nd ica t e  t h a t  t h e   g e n e r a l   f e a t u r e s  of t h i s  
d e p o s i t   a r e   r a d i c a l l y   d i f f e r e n t   f r o m   t h o s e  of P le i s tocene   lacus-  
t r i n e   d e p o s i t s  and more near ly   resemble  those of Ter t ia ry   age .  It 
a p p e a r s   t o   t r e n d  i n  a north-wester ly   direct ion,   and  the  underlying 
t i l t ed   g reen i sh -co lou red ,   c l ay   beds   a r e   s imi l a r   t o   t hose   p rev ious ly  
described  near  Prince  George.  Both  deposits may have  been l a i d  
down i n  the  sane  lake o r  i n  two c lose ly -ad jo in ing   l akes .  

occur on a f a l s e  bed-rock  formed  by a depos i t  of l a c u s t r i n e   t y p e  
( 3 )  On Government Creek.  Placer  deposits on t h i s   c r e e k  

with which a p p a r e n t l y   t h e   v a l l e y  i s  f l o o r e d   f o r  a d i s t ance  of 
about one mile  above  the  canyon. 

The th i ckness  of t h i s   d e p o s i t  i s  unknown and the  only  informa- 
t ion .now  ava i lab le   concern ing  i-t, i s  from  exposures  only a few f e e t  
high a t  wide-separated  points  on the  banks of the  creek  and  f rom 

now caved. About 1 mile  above  the  canyon,  the  low-lying  benches 
sha l low  shaf t s  sunk i n  it a t   v a r i o u s   p o i n t s ,  some of which  have 

on the   c r eek   a r e   unde r l a in  by  compacted  thinly-bedded  clay-sil t .  

now f u l l  of  water,  i s  apparent ly   under la in  by angular  and  sub- 
The l a t t e r ,   a s  shown by t h e  dump a t   t h e   c o l l a r  of  a shal low  shaf t  

angular   p ieces  of quartz   ranging from 1/2 inch t o  2 i n c h e s   i n  

rocks of   about   the  sane  s ize .   Similar   rocks  occur   in   place 
diameter mixed wi-th an6uls.r  and  sub-angular  pieces of s ch i s tose  

w i t h i n   t h e   v a l l e y   a t   u p - s t r e a m   p o i n t s .  

Near t h e  head of t h e  canyon on each  s ide  of   the   creek,   wi thin 
1 0   f e e t  o f  the   water ' s   edge ,   four  shafts have  been  sunk  opposite 
each  other a t  i n t e r v a l s  of  between 35 and 40 f e e t ,  on small low- 
lying ,   benches   which   f lank   the   c reek   a t   th i s   po in t .  As the   c reek  
f l o w s  over  bed-rock  quite  possibly  bed-rock was r e a c h e d   i n   a l l  
o f   t h e   s h a f t s .  Those on the   wes t   s ide  of t h e   c r e e k   a r e   f i l l e d  
w i t h   w a t e r ,   t o   w i t h i n   1 0   f e e t  of t h e   c o l l a r .  The mater ia l   passed 
through i n  each  case  consis ted of thinly-bedded  t ight   sand,   c lay,  
and f i n e   a c p l a r   a n d   s u b - a n g u l a r   m a t e r i a l   w i t h  some qua r t z .  Huch 
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the  same  material  was  encountered  in  the  shafts  on  the  east  bank 
of  the  creek, as far as can be  judged  from  their  sloughed  condi- 

a bed  of  coarse  sub-angular  quartz  pebbles  was  cut.  This  bed  is 
tion,  save  that  in  the  most  southerly,  below  the  lacustrine  beds, 

directly  underlain  by  bed-rook.  The  quartz  pebbles  range  from 6 
to 10 inches  in  diameter. 

(4) On Hixon  Creek.  Exposures of deposits  of  lacustrine 
type  occur on Placer-mining  Lease No. 2118, held  by E. Hann  and 
J. Strbac,  about 1 1/4 miles  from  the  old  camp  of  Quesnelle  Quartz 
Mining  Company  Limited. 

R branch-road 4 1/2 miles  long,  leaves  the  Prince  George- 
Quesnel  highway,  a  short  distance  north of Canyon  Creek,  and  leads 

this  point  the  property is best  reached by following  the  wagon 
to  the  property of Quesnelle  Quartz  Mining  Company,  Limited.  From 

Exon Guesnelle  Tlacers,  Limited, on the  north  side  of :Llixon Creek. 
road  to  Little  Rixon  Creek,  and  thence  along  tie  flume-grade of 

Hixcn  Creek  in  this  region  flows  north-westerly  and  westerly. 

maximum  depth 20 feet,  are  on  the  south  side of tie creek,  and 
The  placer-Norkings  of  the  form of a shallow  hydraulic  pit of 

extend  for 450 feet  along it, and  to a  maximum  distance  of 375 

glacial  gravel,  several  feet  thick,  which  overlies a  false  bed- 
feet  south of the  creek.  These vuor!cings follow  bouldery post- 

rock,  described  below,  at or near  creek-level.  The  post-glacial 
gravel  contains  coarse  ,placer-gold  of  residual  character.  The 
elevation of the f l o o r  of the  pit,  which  is  but  little ibove 
creek-level, is 2480 feet. 

Up-stream  and  down-stream  from tine hydraulic  pit,  schistose 
rocks  are  exposed  at  intervals  on 30th sides of  the  creek  at 
creek-level.  Farther  up-stream  granitic  rocks  are  known to 
occur.  Underlying  the  post-glacial  gravel is a  false  bed-rock 
consisting of white  clay in which  are  angular  and  rounded  frag.- 
ments  ranging  from  1/8-inch  to  several  inches  in  diameter. 
These  constituents.  consis-t  of  high-temperature  bluish-coloured 
quartz,  vein-quartz,  schist, and granitic rock; some  are  exten- 

A fine-Erained,  thinly bedded  deposit of a salmon-pink  colcur 
sively  kaolinized.  The thickness of this  material  is  unknown. 

direotly  overlain  with  soil or shallow  veneer of glacial  debris, 
is exposed  at  the  western  edge or" the  hydraulic  pit  for a  dis- 
tancs of 200 feet  and  maximum  height  of 20 feet.  Under  the 
hand-lens  this  salmon-pink  coloured  deposit  is  seen  to  consis-t 

Ferruginous  bands up to  1-inch  in  width  occur  at  several  points. 
cf  quartz and rock-particles  with  abundant  sericitic  material. 

Underlying  this  deposit  there  appears  to  be a considerable 
amount o f  lignitized  wood,  but  owing  to  sloughing  this  was  not 

between the salmon-pink  deposit  and  the  kaolinized  false  bed- 
claar.  This  lignitized  wood  presumably  occurs  at  some  points 
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r o c k ,   b u t   a t   o t h e r s   t h e  salmon-pink  thinly-bedded  deposit   directly 
o v e r l i e s   t h e   l a t t e r ,   a c c o r d i n g   t o   i n f o r m a t i o n   s u p p l i e d   b y   t h e  
ovmers of t h e   l e a s e .  Some years'  ago two s h a f t s  were  sunk i n  t h e  
hydrau l i c   p i t   abou t  200 f e e t . a p a r t  a sho r t   d i s t ance  south of t h e  
c reek .  The more wes ter ly  one was sunk 14 f e e t   i n   t h e  salmon-pink 

rock.  The o ther  s h a f t  was sunk it i s  s t a t e d   t o  a depth  of 37 
coloured  deposi t  bottoming i n  t h e  whi te ,   kaol in ized ,   fa l se   bed- .  

f e e t ,   a n d  a t  a depth of 20 f ee t   pene t r a t ed   t he   wh i t e ,   kao l in i zed ,  
f a l se   bed - rock ,   i n  which t h e   s h a f t  was continued for the   remaining 
d i   s t a n c l  . 

About 1000 f e e t  down-stream  from t h e   h y d r a u l i c   p i t  on t h e  
oppos i t e   s ide  of the   c reek  i s  an  informative  exposure  resul t ing 

s l o p i n g   a t   f r o m  35 t o  40  degrees,  and the   fo l lowing   s ec t ion  i s  
so le ly   f rom  na tura l   agencies .  The bank  of t he   c r eek  i s  s teep ,  

boulder-clay,  35 f e e t :   c l a y e y  s i l t ,  2 f e e t ;   f i n e  and  coarse  sand, 
exposed: a t   t h e   t o p   i m m e d i a t e l y   o v e r l a i n  by s o i l  and vege ta t ion  

1 foot :   a rkos ic   g r i t ,   wi th   rounded  and angu la r   pa r t i c l e s   o f   qua r t z  
and f e l d s p a r ,  and  containing  considerable  mica,  6 , f e e t   ( t h e   l o w e s t  
p a r t  of t h i s  bed  contains some salmoc-pink  coloured  mater ia l ) ;  
thinly-bodded  salmon-pink  coloured  deposit ,   identical .  in charac te r  
with tha t  desc r ibed   i n   t he   hydrau l i c  T i t ,  29 f e e t ;  sloughed  mate- 
r i a l  45 f e e t ,  which obscures   the  base of the  salmon-pink  coloured 
depos i t ,   ex t ends   t o   c r eek - l eve l .  The a t t i t u d e   o f  a l l  beds  below 

. the   boulder -c lay  i s  h o r i z o n t a l .  The t o t a l   t h i c k n e s s  of boulder- 
c l ay  i s  q u i t e   l i k e l y  much g r e a t e r   t h a n  35 f e e t ,   a s   t h e   t o p  of t h e  
va l ley- r im i s  about  100  feet   above  this  exposure,   and  covered 
with  vegetat ion  and  t imber-growth.   This   exposure  proves  that  
the  deeply  oxidized  salmon-pink  coloured  deposit  i s  of T e r t i a r y  
ags,  as it i s  al together   improbable   that   oxidat ion  could  have 
taken  place  subsequent   to   the  deposi t ion of the  heavy  cover  ap- 
p a r e n t   i n  .the s e c t i o n .  

salmon-pink  coloured  deposit ,   save  where  the  lat ter  has  been 

rock on which a concentrat ion  of   placer-cold  occurs ,  somewhat 
swept off   by  post-glacial   waters ,   and which f o r m s  t h e   f a l s e  bed- 

resemblss a tumultuous s t ream  depos i t .  It c e r t a i n l y   c o n t a i n s  

pos i ted   wi th   the   format ion  or it may have  or iginated  f rom  the 
some p l a c e r - g o l d   i n  i t s  upper   par t .   This   go ld  may have  been  de- 

over ly ing   coarse   bouldery   pos t -g lac ia l   g . rave l .   T ie   pos t -g lac ia l  
g rave l   conta ins  many large  pebbles   and  boulders  o f  t h e  same  com- 
pos i t i on  as t h e   c o n s t i t u e n t s  of the   kaol in ized   fa l se   bed- rock ,  
and  might  possibly  result   from  erosion o f  it by a powerful  stream. 
Unfo r tuna te ly ,   on ly   t he   t op  of the  false  bed-rock  can  be  examined, 
no section  being  exposed. It i s  poss ib le   tha t   the   sa lmon-pink  
c o l o u r e d ,   s t r a t i f i e d   d e p o s i t  and underlying vqhite kaol in ized  
false   bed-rock  occur  a t  o the r   po in t s  on Eixon  Creek  down-stream, 
but   the  deep  weather ing  and  kaol inizat ion of rock-exposures 
coupled wiYn obscur i ty  due t o   v e g e t a t i o n   l e a v e  a f a c t o r  of  

The kaol in ized   whi te   f ragmenta l   mater ia l  which u n d e r l i e s   t h e  
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unce r t a in ty .  For  example,  about  half a mile down-stream f r o m  t h e  
h y d r a u l i c   p i t  on .the  northern  bank of the   creek,  a shai't was .sunk' 
i n  1927  t o  a depth  of 53 f e e t  in  a salmon-pink co lowed   depos i t ,  
and a t  t h i s  dep-th i s  r e p o r t e d   t o  have  penetrated  aur i ferous  white  
kaol in ized   f ragmenta l   mater ia l .  

(5 )  on Terry  Creek. On th i s  creek  concentration:; of p l ace r -  

a few f e e t   t h i c k   o v e r l y i n g  a f a l s e  bed-rock  of  kaolinized  granit ic 
gold  occur a t  d i f f e r e n t   p o i n t s  of the   c reek  i n  pos t -g l ac i a l   g rave l  

ma te r i a l  which conta ins  many l a r g e  rounded  boulders of qua r t z .  A t  
t h e   d a t e  of examination on September 14th  Archie  Stewart  and  as- 
s o c i a t e s   a t  a point   about  1 1/2.miles  above t h e  mouth of  t he   c r eek  
were  engaged i n   s h o v e l l i n g   p o s t - g l a c i a l  g.rave1,  overlying  the 
k a o l i n i z e d   g r a n i t i c   m a t e r i a l ,   i n t o  a sluice-flume. The pos t -  
g l ac i a l   g rave l s   he re   a r e   s eve ra l   f ee t   t h i ck   and  form t h e  low- 

was repor ted  i n  1940 by Stewart .  
lying  banks of the  creek.  Discovery of a three-ounce  gold  nugget 

ing   nor ther ly   in to   Ter ry   Creek  4 miles.above i t s  mouth, on t h e  
steep  southern  bank of  Terry  Creek, a pa r t i cu la r ly   i n fo rma t ive  

t imber-powth,   boulder-clay and g l a c i a l   g r a v e l ,  50 f e e t ;   r e d -  
s ec t ion  i s  afforded:  a t  t h e   t o p ,   o v e r l a i n  by veee ta t ion  and 

s ta ined  sand  and  gravel   (s ta ted  to   contain some placer-gold)  25 
feet ;   s t ra 'Lif ied  c lay,  5 fee t ;   boulder -c lay ,  35 f e e t ;   k a o l i n i z e d  
ma te r i a l   cons i s t ing  of sub-angular  and  rounded  boulders of 
quartz ,   quar t .z-feldspar  (some 2 or  more f e e t   i n   d i a m e t e r  ), and 
g r a n i t i c   r o c k ,  35 f e e t ,  ex.tending t o  c r eek - l eve l .  

J u s t  below  .the junc t ion  of  Tom Creek, a small t r i b u t a r y  f l o w -  

side  of  the  creek,  immediately  above Tom Creek,  the  following 
A shor-t   distance  up-stream,  from  this  point on t h e  same 

growth,  boulder-clay 30 feet ;   kaol inized  f ragmental   gra:ni t ic   mate-  
s ec t ion  i s  exposed;-at   the   top  overlain  by  vegetat ion  and  t imber-  

r ia l  vvi th   large  boulders ,  25 f e e t .  The f r agmen ta l   g ran i t i c  mate- 
r ia l  over l ies   g reenish-coloured   c lay  beds a t   c r e e k - l e v e l . .  The 

near  Prince  George,  and on the   Fraser   River   near  Tabor Creek. 
greenish-coloured  clay i s  s i m i l a r   t o  t h a t  descr ibed   as   occur r ing  

b lanoe   to   the   whi te   kaol in ized   mater ia l   descr ibed  on Hixon Creek. 
The kaol in ized   f ragmenta l   p -an i t ic   mater ia l   has   po in ts  o f  resem- 

The exposures on Terry  Creek  prove  the  Tertiary  age of t h e  
k a o l i n i z e d   f r a p e n t a l   g r a n i t i c   m a t e r i a l  and  of  the  underlying 
greenish-coloured  c lay.  The former  appears t o  be a tumultuous 
s t rearn  deposi t   and  the  la t ter  i s  of l a c u s t r i n e   o r i g i n .  The ex- 
posure  of two shee t s  of boulder-clay  separated by the  rod-coloured 
sand  and  gravel  beds i s  of i n t e r e s t   a s   p r o v i n g  two advances of i c e .  
The ' i n t e r g l a c i a l   a e e  of t he   s l i gh t ly   au r i f e rous   r ed - s t a ined   s and  
and  gravel  beds i s  a l s o   c l e a r l y   i n d i c a t e d .  It i s  p o s s i b l e   t h a t  
t he   p l ace r   depos i t s  on t h i s   p a r t . o f   t h e   c r e e k   r e s u l t   i n '   p a r t  from 
t h e   r e - s o r t i n g  of the  red  sand  and  gravel  by p o s t - g l a c i d   w a t e r s .  
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PLACER-GOLD  DEPOSITS 

LEASES W THE 
FKX?ZRTSON S20TIlZRS Robertson  &others,  o f  Frince  George,  are 

Five  placer-mining  leases   held  by  the 

d i a t e l y   t o   t h e   s o u t h  o f  Tabor Creek. In 1940 N. G .  Thomas he ld  a 
on t h e   e a s t  bank  of t i e   F r a s e r   R i v e r  imme- 

working  agreement on t h i s   g r o u n d .  

The proper ty  i s  reached bji a branch  motor-road,  4.2  miles  in 
length ,  which leaves  the  Prince  George-Quesnel highway inmediately 
south  of  the Tabor  Creek c ross ing  13 miles   south of Pr ince  George. 
The road   leads   a lmost  due west a c r o s s   t o   t h e   w e s t e r n  edge  of t h e  
p la teau ,   then   c ross ing   the   Pac i f ic   Grea t   Zas te rn   ra i lway-grade  
descends on good grade t o  a l a r g e  bench on which t h e   p r o p e r t y  i s  
s i t u a t e d .  

The p rope r ty   cove r s   t he   g rea t e r   pa r t  of a l a r g e   t r i a n g u l a r -  
shaped,  well-t imbered  bench  si tuated  about  105  feet   above  the 
Fraser   River .   This  bsmh ?having a t o t a l   a r e a   o f   a b o u t  375 a c r e s  
i s  bounded, on t he   no r th  by the  south  val ley-r im  of  Tabor  Creek, 
on t h e  west   by  the  Fraser   River   and on t h e   e a s t   v e r y   n e a r l y  by 
the  Pacific  Great  Eastern  railway-grade,  save t h a t  the  bench  ex- 
t ends  t o  t h e   e a s t  of it i n  t h e   v i c i n i t y  of  Tabor  Creek.  There  are 
var ious  shal low  depressions i n  the  bench due t o   t h e   d i f f e r e n t i a l  
cu t t i ng 'o f   pos t -g l ac i a l   wa te r s   such  as frequentljr   occur on l a r g e  
benches ;   ch is f   o f   these   depress ions  i s  one about   ha l f  a mile  long 
of a maximum depth of  25 f e e t ,  which crosses   the  bench  obl iquely 
t o  the  Fraser   River  abowt a n i l e  below t h e  mouth of  Tabor  Creek. 

Tfle p l a c e r   d e p o s i t   i s  a concentrat ion  by  post-glacial   v ia ters  
in bouldery  gravel  which v a r i e s  from 1 f o o t   t o  14 f e e t  i n  th i ck -  
ness and  immediately  overlies a false  bed-rock  formed by a 
t ight ly-compacted  impervious  lacustr ine  deposi t  (see Lacus t r ine  
Deposits)  which i s  of unknown th i ckness   bu t  which i s  exposed a t  
%he  edge of t h e  bench for a he igh t  o f  105   fee%  above   r iver - leve l .  
Huch of t he   go ld  i s  coarse  and  nuggety  although some i s  f i n e .  

The ex i s t ence  o f  th i s   depos i t   has   long   been  known and  t h e  
lower p a r t  of Tabor  Creek,  which c u t s   t h e   d e p o s i t   t o  a depth of  

i n  1925, 8 mineral   c la ims named Six  Mile  Goldfields  group,  were 
some-what over   103   fee t ,  was 2oss ib ly  worked  by the   ea r ly   mine r s .  

s taked a t  t 'n is   point ,  owing t o  t h e  reported  occurrence of  gold 
v a l u e s   i n   t h e   l a c u s t r i n e   d e p o s i t  as d i s t i n c t   f r o a   t h e   p l a c e r - g o l d  
in  the   ove r ly ing   g rave l .   i n  1932,  Pr ince  George  Gold  Mines, 
Limited,  was incorporated  and  acquired  both  placer-aining and 
lode-minera l   r igh ts   near   the  mouth of Tabor  Creek,  but no mate- 
r i a l   a c t i v i t y   r e s u l t e d   ( s e e   k n n u a l   R e p o r t s  of Minis te r  of Mines, 
B r i t i s h  Columbia,  1925  and  1932). 

In 1934, E. P.  Caus and 3. Vulson  acquired t h r a e  p l ace r -  
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mining  leases on t h e  bench t o   t h e   s o u t h  of  Tabor Creek, and  in -  

They reported  encouraging  values ,   but   subsequent ly   discont inued 
s t a l l e d  a pump a t   r i v e r - l e v e l   t o   d e l i v e r  wash-water t o   t h e  bench. 

opera t ions .  

t o   t h e  south than previoas   opera tors ,  r epor t ing  good vtrlues i n   t h e  
I n  1039 J .  S. Robertson  and Tal X i t t  t e s t e d  t h e  btanch f a r t h e r  

reg ion  worked  by N. G .  Thomas i n  1940. A high-lying beanch such as 
e x i s t s   a t   t h i s   p r o p e r t y   o f f e r s  a d i f f i c u l t y  t o  the  small   operator ,  
i f  no readi ly   ava i lab le   supply  of  water  can  be  broue;ht t o   t h e  
ground  by g r a v i t y .  

upper   par t  of  Tabor Creek ,   i n s t a l l i ng  a flume 24 inches by 15 
inches  about 1 1/2 m i l e s   i n   l e n g t h ,  for t h i s   pu rpose .  N. G .  
Thomas s t a t e d   t h a t   a f t e r   s i n k i n g   f o r t y - t w o   t e s t - p i t s   o v e r   a n   a r e a  
o f . 5 0  ac res ,  he  decided t o  instal   mechanical  equipment, .  

I n  1939 I\[. G .  Thornas brought  water on the  ground from t h e  

The grave l  was loade?,  by a shovel  with  5/8-cubic  yard  bucket 
operated by a gasc l ine .engine ,   in to   motor - t rucks ,  which  conveyed 

bench. G r i z z l y  bars   over  t h e  b in  were  spaced a t  i .ntervals  of 5 
it t o  a washin t -b in   se t  up  over a sluice-flume a t  the  edge of t h e  

inches,  and t h e  washed overs ize  ivent t o   t he   was t e  dump a t  t h e  
r i v e r ' s  edge , .   the   unders ide   pass ing   in to   the   s lu ice- f lume. .  A t  
the   t ime of examination  three  motor-trucks  were employi:d, con- 
veying  an  estirnated 3 cubic   yards  of g rave l   pe r   l oad ,   t he   t o t a l  
maximum amount of grave l   t rucked  i n  a s h i f t  of 8 hours   being 
about 360 cubic   yards .  

The water-flume  bringing  the  water  supply i s  a t  t he   no r the rn  

t i o n s  from t h e  edge of the   bench   eas te r ly .  The  many l a r g e  b o d -  
end of the  ground,  and  the  gravel i s  removed in   long  narrow  sec-  

d e r s   a r e   p i l e d   i n  rows p a r a l l e l   t o   t h e  edge  of t h e  benoh  and so 

A t  the   t ime of examination in 1940  an  area  about 750 f ee t  by 350 
spaaod t h a t   t h e r e  i s  room f o r  a truok-road  between  any two rows. 

f ee t   nea r   t he   no r the rn  end of t h e  bench  had b e m  mined. 

The s luice-f lume  in   use was 67 f ee t   l ong ,   c ros s - sec t iona l  
dimensions  being 2 1/2 f e e t  by 1 f o o t  4 i n c h e s .   R i f f l e s   u s e d   i n  
t h e  f i r s t  54 f e e t  of the  f lume  consis ted of ra i l s  l a i d   b o t h  longi -  
t u d i n a l l y  and  cross-wise  direct ly  on the.bot tom of the   f lume,   bu t  
i n   t h e   c e n t r a l  p a r t  of t h e  flume t h e  r a i l  r i f f l e s  were l a i d  on 
metal  screenin?.  over  blanke.t-clo.th. Below t h e  ra i l  r i f f l e s  a 

o f  t h e   l a t t e r  was an  under-ourren-t i n  which r i f f l i n g   c o n s i s t e d  
lengtn  of 6 f e e t  cons is ted  o f  r u b b e r - r i f f l e d   c l o t h .  A t  t h e  end 

of expanded  metal on b lanket -c lo th .  

The l acus t r ine   depos i t  formine; t h e   f a l s e  bed-rock i s  qu i t e  
impervious,  and for t h i s   r e a s o n   i n  wet   weather ,   the   col lect ion 
of pools o f  water on the   c l ayey   f a l se   bed - rock   e i the r   r e t a rds  or 
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en t i r e ly   p reven t s   t he   ope ra t ion  of t h e  motor t r u c k s . ,  

Al-though t h e r e  i s  some f ine   go ld ,  much of it i s  coarse  and 

value,  ivith  one  nug.get  weighing 6 d w t . ,  were  found.  Occasional 
nuggety  and  easi ly   recoverable;   p ieces  up t o  s e v e r a l   d o l l a r s  i n  

small nuggets of n a t i v e   s i l v e r  and nat ive  copper   are   recovered.  

Va lues   a r e   s t a t ed   t o   va ry  f r o m  p o i n t   t o   p o i n t ,  and  although 
the  average  value  per   cubic   yard i s  n o t  known t o   t h e   w r i t e r ,   d e -  
t a i l e d   t e s t i n g  of a l a r g e   a r e a   i n   t h i s   r e g i o n  seems warranted. It 
i s  not  known i f  the   en t i re   bench  i s  under la in  by t h e   l a c u s t r i n e  
false   bed-rock,   but   both  bench  and  fa lse   bed-rock  cont inue beyond 
t h e  limits of t h i s   p r o p e r t y  f o r  about 1 n i l e   t o   t h e   n o r t h  of Tabor 
Creek. The bench  continues f o r  about 1 1/2 miles   south of Tabor 
Creek,  and  the  edge of t h e   l a c u s t r i n e   d e p o s i t  i s  exposed a t  t h e  
r i v e r   t o  a point   about  1 mile  south of Tabor  Creek  beyond  which 
t h e  edge i s  screened  with  dense  vegetation. The l a c u s t r i n e  de- 
p o s i t  i s  exposed  over a he ight  of  30 f e e t  and  length of 25  f e e t  
on the   southern  bank of Tabor  Creek  about h a l f  a mile  up-stream 

of  t h i s  depos i t .  
f r o m  t h e  mouth. T h i s  i s  t h e   f a r t h e s t   o b s e r v e d   e a s t e r l y   e x t e n s i o n  

LEASE OF P.  1.1. XUUNRO 
Munro of  Trince George immediately ad- 
OI!e placer-mining  lease  held  by P. W. 

j o i n s   t h e   p r o p e r t y  of the  Robertson  Brothers   on  the  north,  and 
extends for h a l f  a mile  up-stream .?om t h e  mouth of  Tabor  Creek 
covering  ground on both  banks  of t h i s   c r e e k .  The proper ty  i s  
reached  by a branch  motor-road 400 yards  long  from  the  road  lead- 
i n g   t o   t h e   p r o p e r t y  of the  Robertson  Brothers .  

c l o s e   t o   t h e  boundary l i n e  be-tween h is   p roper - ty   and   tha t  of t h e  
Robertson  Brothers,  and i s  the   no r the r ly   con t inua t ion  of t h e  
same bench. The type  of placer   occurrence i s  t h e  same i n  both 
p -ope r t i e s  a t  t h i s   p o ' i n t .  

The p a r t  of t he   p rope r ty  now being worked by  the owner ic, 

By arrangement, P .  N. Munro u s e s   p a r t  of the  water-supply 
from  the flurne and  works h i s   p r o p e r t y  by  hand,  shovelling  the 
g rave l  i n t o  a small sluice-box. The s i z e  of  t h e   h y d r a u l i c   p i t  
a t  the   t ime  of exaxina t ion  on J u l y   l o t h ,  was about 100 f e e t   b y  

ly ing   t he   l acus t r ine 'depos i t   f o rming   t he   f a l se   bed - rock  was about 
50 f e e t .  On t h i s  g . round~the  depth of  pos t -g lac ia l   mater ia l   over -  

upper 33 inches of  s i l t .  The owner reports   encouraging  values .  
4 f e e t ,  of which the  lower 15 inches   cons is ted  of grave l ,   and   the  

t h e  Rober-tson l e a s e s .  
The cha rac t e r   o f   t he  g.old i s  much t h e   s m e  as that recovered  from 

LEASE OF A .  DRAGE One l e a s e ,  No. 4044, it i s  understood  ad- 

Ju ly  lotin, 134'2, no s lu i c ing   ope ra t ions  were tak ing   p lace ,  work 
to   tha t   da te   having   compr ised   genera l   p rospec t ing .  

j o i n s  t h a t  of P. !,!. Munro t o  t h e   e a s t .  On 
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erous g rave l ,  and a l s o  of  t he   g rave l   beds   i n   t he   l acus t r ine   depos i t  

t h i s   r eg , ion   de r ived   f rom  seve ra l   sou rces :  ( a )  From the  north-west  
It seems ev iden t   t ha t   t he re  may be  commingling of g l a c i a l  d r i f t  i n  

by an  ice-sheet  moving sou th -eas t e r ly ,   (b )  From the   nor th-eas t   by  
an i ce-shee t  moving south-westerly.  

A careful   examinat ion was made of t'ne b o u l d e r s   i n   t h e   a u r i f -  

t h a t   a b o u t   t h r e e - f i f t h s  of the   boulders  were composed o f  f o l i a t e d  
qua r t z i t e s ,   abou t .one - f i f th  were b a t h o l i t h i c   r o c k s ,  and  about  one- 
f i f t h  were  volcanic  f low  rocks  probably of Palaeozoic   age.  A few 
quartz   boulders  were observed. The largest   observed  boulder  was 
5 1/2 by 3 1/2 by 3 1/2 f e e t   i n   s i z e .  

Zxaminat ion  of   the  Xobertson  Brotkrs   hydraul ic   p . i t  showed 

In P. W. flunro's much sma l l e r   hydrau l i c   p i t ,  about: 40 per  
cent .  of boulders  were composed of   gne iss ic   rocks ,  40 per   cent .  
were composed of b a t h o l i t h i c   r o c k s ,  and  the  remainder of ch ie f ly  
metaqorphosed  volcanic  flow-rocks. 

I__ General In t he   pos t -g l ac i a l   g rave l   a r e  some pebbles of  p y r i t e .  
Two unusual   types of pebbles were  observed. One type   cons i s t s  

bedded smaller  pebbles  about  l /Z-inch t o '  1 inch   in   d iameter .  The 
of a hard   f ine-gra ined   core  of indura ted   c lay  in  which a r e  em- 

de r iva t ion  of t h i s   t y p e  was found in the  course '  o.E examination of 
the   Fraser   River  st u p s t r e a m   p o i n t s .  As previously  explained,  
depos i t s  of  varved  clay  occur a t  a number of po in ts   over ly ing   the  
g l a c i a l   d e p o s i t s .  A piece of c l a y   b r e a k i q  away rolls down t h e  
t a l u s   s l o p e  below the  varved  c lay  and  in  i t s  passage smjdl peb- 
b l e s  become embedded i n  it. Many of these  pebbles  become baked 
h a r d   i n   t h e  sun t o  be  subsequently  transported down-'stream  by a 
r i s e  of  t h e   r i v e r .  Ano-ther type  of pebble   cons is t s  of :i white 
c l a y   i n t e r i o r   i n  v~?ic?! i s  a small   piece o f  l i g n i t e ,  w i t h  a Hard 
s h e l l   e x t e r i o r  formed of f e r r i c   o x i d e .  These are also  probably 

been  baked i n   t h e   s u n ,  and subsequently  been  imprepated w i t h  
der ived f r o m  varved  c lay  containing  vegetable   mat ter ,  which has  

sur face   waters   conta in ing   i ron  i n  so lu t ion .  The reducing   ac t ion  
of  t h e   l i g n i t e   d e c o l o u r i z e s   t h e   c l a y  i n  i t s  v i c i n i t y .  

Stocks of ba tho l i th i c   rock  of considerable   s ize   occur  (see 

t h e  Nechako River  Valley near i'rince  George,  and a l s o   t o  t h e  north-  
"Bed-rock  Geology")  both t o   t h e   c o r t h - w e s t  on the   southern  rim of 

found on the  mountain kno-wn l o c a l l y  as "Six-Mile  Flountain" e a s t  o f  
east   near  Eaglet   Lake.  Smaller  stocks of b a t h o l i t h i c   r o c k  are 

north-west  and t o  Yne nor th-eas t  of t h i s   r eg ion .   Gne i s s i c   rocks  
Tabor  Lake.  metamorphosed volcanic  f low-rocks  outcrop  both t o  t h e  

of t h e  Frnser River,   al though some are seen   t o   t he   no r th -wes t .  
occur i n   g r e a t e s t  abundance t o  t he   no r th -eas t  a t  the   no r th   po in t  

A number of  cupriferous  quartz   veins   occur  on "Six-Hile 
Nountain"  and  adjacent  region,  and  the  placer  deposits,  on Skaret  
Creek also i n  th i s   r ec , ion ,   doub t l e s s  have a loca l   sou rce .  
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& u a r t z  v e i n s   a l s o  ocour  west  of  Prince  George on t h e  southern 
rim o f  t h e  Nechako River  Valley  and  also i n  an   a rea  5 miles  south- 
westerly  from  Prince  George.  

of t h e  bench  immediately  east  of Tabor  Creek,  where the   over ly ing  
pos t -g l ac i a l   g rave l  was known t o  have  been  par t icular ly   product ive.  
A t  t h i s  po in t   the   upper   beds   cons is t   o f   a r l ros io   g r i t .  A s m p l e  of 
a v e r t i c a l   s e c t i o n  10 f e e t   h i g h ,   t h e   t o p   o f  which was 4 f e e t  below 
t h e   t o p  of t he   l acus t r ine   depos i t ,   a s sayed :  Gold, n i l .  Another 

yielding  pannings  weighing  one  ounce.  This  assayed: Gold, t r a c e ;  
sample o f   t h e  same sec t ion  weiEhing 15 pounds was carefully  panned, 

su lphur ,   t r ace .  

T h e - l a c u s , t r i n e   d e p o s i t   i t s e l f  was sampled a t  t h e   e a s t e r n   p a r t  

i n t e r s t r a t i f i c a t i o n  of beds of gravel  containing  rounded and  sub- 
A s  expla ined   under   “Lacus t r ine   Depos i t s”   in   th i s   repor t ,   the  

angu la r   pebb les   w i th   c l ay   and   g r i t   beds   i n   t he   l acus t r ine   depos i t ,  
i n d i c a t e s   t h a t   l a c u s t r i n e   c o n d i t i o n s   a l t e r n a t e d  w i t h  those  of  

f e e t   t h i c k  40 f e e t  below the   t op   o f   t he   depos i t  below the   p l ace r  
s luggish  f low.   Six  pebbles   taken  a t  random from a gravel  bed 8 

workings on t h e  Robertson  Brothers   leases  were  found t o   b e  composed 
of t i i e  fol lowing rooks:  g r a n o d i o r i t e ,   d i o r i t e ,   a r g i l l i t e  ( 2  peb- 
b l e s ) ,   s c h i s t o s e   r o c k ,   c h l o r i t i z e d   a n d e s i t e .  These rocks   a r e  
known t o   o u t c r o p   t o  t h e  west  of  Prince  George, on the   southern  
r i m  o f   t he  Nechako River  Valley near which i s  a l so   ano the r  la-  

t o  t r e n d   i n   t h e   d i r e c t i o n   o f   t h e   l a t t e r ,  it cannot  be assumed 
c u s t r i n e   d e p o s i t .  Although the   depos i t   nea r  Tabor  Creek  appears 

t h a t   b o t h   a r e   p a r t s  of t h e  same depos i t   as   the   d i s tance   be tween 
t h e  exposures i s  about 5 mi les .  

n, lne   p rec ise   o r ie ; in  of t he   p l ace r   go ld   i n   t he  Tabor  Creek 
depos i t s  i s  no t   ea sy   t o   de t e rmine .  The reg ion  a t  the  headwaters 

na t ive   s i l ve r ,   na t ive   coppe r  and  Gold  and  perhaps i s  t h e  most 
of  Tabor  Creek i s  capable  of  supplying  the  metals  found,  namely 

g o l d   i n d i c a t e s   a n   o r i g i n  i n  Ter t ia ry   t ime  th rough  the   opera t ion  
l i ke ly   sou rce .  The presence  of  the two former,   and  the  coarse  

run-off  of  water  during the e a r l y   s t a g e s  of  ice-advance, it i s  
of processes  of  secondary  enrichment. Assuming a tumultuous 

conoeivable   tha t  tine m a t e r i a l   c o n t a i n i n g   t h e   d e t r i t a l   m e t a l s  
might  have  been  borne t o  i t s  present   pos i t ion   to   be   subsequent ly  
re-sor ted  by  post-glacial   waters .   Another   tenable   view i s  t h a t  
t h i s  ma te r i a l  was ice-borne  from i t s  sou rce   t o  i t s  presant   pos i -  

bank  of the   Fraser   River  a t  t h e  F0r.i; feorge Canyon, where t h e  
t i o n  and  subsequent ly   re-sor ted.  In t h i s  connection on the   wes t  

rocks   a f fo rd  no evidence  of a loca l   source  of eo ld ,   pos t -g l ac i a l  

no t   very   r ich ,   the   go ld  i s  of coa r se   cha rac t e r ,  one  nugget 
gravels,   overlie  rock-benches,   and  in th.3 aggregate   are   probably 

weighing 3 ounces  being  recovered some yea r s  ago ( r e f e r  t o  Annual 
Report ,   Tl inis ter .of   f l ines ,   Bri t ish  Columbia,  1935, pg. C21  and 
C22). 
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s t rean-eroded   par t  of t h e   l a c u s t r i n e   d e p o s i t .   J u s t i f i c a t i o n   f o r  

character   apparent ly   aur i ferous  overlyinA  1acus. t r ine  deposi ts  
such a view may perhaps   be   found  in   depos i t s  of  a tumultuous 

such as are   descr ibed  on Eixon  and  Terry  Creeks. 

k l ess  l i k e l y  view i s  tha t   the   p lacer - 'go ld   o r ie ina tes  fro3 a 

- 

- 67 - 



R2VI2N OF DRAINAGE-HISTORY " 

AS s t a t e d  i n  Br i t i sh  Colwnbia  Department of Mines B u l l e t i n  
Xo. 3, 1943, it i s  pos tu l a t ed  t h a t  i n   l a t e   C r e t a c e o u s   t i m e  a pre- 
volcanic   Praser   River   and  t r ibutar ies   f lowed  norther ly   north of 
t i e   Ch i l co t in   R ive r .   T ie   ev idence   i n   suppor t  of t h i s ,  al though 
s t rong ,  i s  ind i rec t .   This   nor ther ly   d ra inage  was u l t i m a t e l y   i n t o  

Great  Plains  and  extended t o  t h e  s ide  of t h e  Rocky Mountains. 
the  Cretaceous  basin which covered t h e  reg ion  now occupied  by the  

the  a n c e s t r a l  Peace  River or  not,  must  be deemed i n  a measure 
kihether t h i s   n o r t h a r l y  drainage w a s  e n t i r e l y  t r i b u t a r y   t o  

con jec tu ra l   i n   v i ew of tine ixxense   t ime- in te rva l  which has e lapsed .  
There i s ,  however, a sub-stratum of f a c t  which  removes muoh from 
t h e  realm of con jec tu re .  An examination  of these f ac t s   suppor t s  
the   v iew  tha t   the   major   par t  of the   nor ther ly   d ra inage  may have 
been   t r i bu ta ry  t o  a then  northeasterly-flowing  Berrick-McGregor 
River,  a minor pa r t   on ly   d ra in ing   t o   t he   Peace   R ive r ,   fo r   t he  
fol lowing  reasons:  

( a )  The s i z e  of t h e  v a l l e y   c o n t a i n i n g   t h e  Herrick-McGregor 
River; i t s  low g rad ien t  and e x t e n t  f o r  about 50 miles i n  a north-  
e a s t e r l y   d i r e c t i o n  on t he   no r the rn  side of t h e  Rocky Mountain 
Trench, are f ea tu res   sugges t ing   t ha t   t he   f l ow of t h e   r i v e r  was 
o r i g i n a l l y   n o r t h - e a s t e r l y .  

Rocky Mountain  Trench t o  the   south-eas t  of the  McGregor-River 
( b )  The presence of a s tock i n  the   no r the rn  wall of t h e  

two p a r a l l e l   t r e n c h e s   t o   t h e   n o r t h  a t  t h i s   p o i n t .  Inasmuch as 
suggests   the  possible   pre-Laranide  age of t h e  Trench  and poss ib ly  

t renches  would a t  once  fol low  or iginat ion of t h e s e   p a r a l l e l  
commencemnt of a t r e l l i s - t y p e  of drainage  and  deepening  of  the 

moun ta in - s t ruc tu res ,   t h i s   sugges t s   t ha t   t he  Herrick-McGregor 
drainage  antedates   the  Laramide  revolut ion.  

Lake Va l l ey   ex tend ing   t o   t he   wes t   v i r tua l ly  i n  l i n e   w i t h   t h e  
( c )  The presence o f  t he   Eag le t  Lake - Aleza  Lake - Eansard 

Herris!<-McGregor Va l l ey ,   and   t he   pos i t i on  of b o t h   v a l l e y s  a t  .the 
northern  ends of the   s ix   para l le l ,   c lose ly-spaced   nor thwes ter ly-  
trending  mountain  ranges,   suggests t h a t  t h e  same n o r t h e a s t e r l y -  
f l owing   r i ve r  may have  occupied  both  the  val leys .  The subsequent 
r e v e r s a l  of drainage  has   doubt less   caused  the mouth of   the  
McGregor River t o   s h i f t  somewhat t o   t h e  no r th  o f  i t s  o r i g i n a l  
p o s i t i o n ,  

shallower t o  the  south and f i n a l l y  merges i n   t h e  Nechako P la t eau  
( d )  The f a c t   t h a t  t h e  Crooked-Pack River   Val ley   ge ts  

a t  Summit Lake may s i g n i f y  that  the  source of t h e s e   r i v e r s  was 
never far south of t h i s  po in t .  The dr i f t -covered  Kechako Plateau 
between  Prince  George  and  Sumit Lake i s  t o  a grea t   ex ten t   topo-  
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graphica l ly   Psa ture less ,   save  .ror t h e   v a l l e y  of t h e  Salmon River ,  
and a f f o r d s  no evidence of any  former  northerly-Plowing  water- 
course souYn of Sumi-b  Lake. 

drainage of the  Fraser   River   joined by t h e  Nechako and Salmon 
Rivers   near   Shel ley was by way of   the   Sac le t  Lake - Aleza  Lake - 
Hansard Lake Val ley   to   the   then   nor theas te r ly- f lowing   Ber r ick-  
McGregor i i ivar .  A conspicuous  val ley now occupied  by Tabor  Lake 
and Tsadestsa  Creek  trends  north-easterly  between Tabor  Lake  and 
t h e  !iillow  River  Valley.  This  valley may have  been  occupied  by 
the   nor ther ly- f lowing   Fraser   River   ups t ream  f rom  the   Zagle t  Lake 
- Aleza  Lake - Hansard Lake Valley.  The l a t t e r  i s  of more mature 

River a t  i t s  most no r the r ly   po in t ,  and when it was occupied  by 
r e l i e f  and  appears t o  be  older   than  tha t   occupied  by the   F rase r  

the   nor th-eas te r ly   d ra inage   there  was, presumably, no through- 
v a l l e y  where t h e   g r e a t  bend of the  Fraser   River  now i s .  Tay 
Creek  probably  represents  the  headwaters of a then   scu theas te r ly-  

Val ley .  There was a l s o  a t   t h i s   t i m e  probably a northwester ly-  
flowing t r i b u t a r y  of t h e  dra inage   v ia  t h e  Herrick-XcGrogor 

flowing  tr ibutary  drainage  occupying t h e  Rocky Eountain  Trench 
for some distbnce  above  the mouth of t h e  iierric%-McGreg;or River .  
Subsequently,   following  the  Laramide  revolution and t h e   u p l i f t  
o f  the   l and   sur face   the   rap id  headward eros ion   of   the   then  

the  northerly  drainage,  caused  abandorment o f  t he   Sag le t  Lake - 
souther ly-f lowing  Fraser   River   being so-newhat t o   t h e   w e s t  of 

.Aleza  Lake - Hansard  Lake Valley,  much s t ream-reversal   and,   the  
adoption of t h e   v a l l e y  now followed. The f a c t  tha-t the   souther ly-  

the  west of t h a t  o f  t he   no r the r ly - f lowing   r i ve r  may perhaps  be 
flowing  pre-volcanic  Fraser  River  followed a course somewhat t o  

mountain-structures which t rend   nor th  or north-tiest  would be 
explained by t h e   f a c t  t h a t  the   wes te rn   s lope   o f   the   p re-ex is ten t  

ca l cu la t ed  t o  have  such e f f e c t .  

I t ,  the re fo re ,  seems a ra t iona l  hypo thes i s   t ha t   t he   no r the r ly  

The f a c t  t ha t  t h e r e   a r e  two exposures  of  sediments of t h e  

most nor ther ly   po in t ,   p roves   the   adopt ion  of t h i s  valle:y i n  pre- 
inter-voloanic   Fraser   River  i n  t h e   g r e a t  bend of t h e  river a t  i t s  

Miocene t ime.  

The Willow River  being  imprisoned i n  a t r ench  was thus  inde-  
pendent of the   remaining  norther ly   Fraser  River  drainage, and may 

Hansard  Lake  Vall.ey f o r  some considerable  t i m e   a f t e r   r e v e r s a l  
have  continued t o  f l o w  through  the  Eaglet  Lake - Aleza  Lake - 

of the  remaining  Fraser   River   norther ly   drainage.   This  may ac-  
count   for   the   e ros ion  of the   Eagle t  Lake - Aleza Lake - Hansard 
Lake Va l l ey   t o  somewhat grea te r   depth   than   the  Tabor  Lake - 
Tsadestsa  Creek Valley.  The W i l l o w  River was presumbly   cap tured  
by a then   wes te r ly  and  north-wester ly   f lowing  t r ibutary of t h e  
southerly-flowing  Fraser  River.  These t r i b u t a r i e s   c o i n c i d e d   i n  
d i r ec t ion   w i th  Yay Creek  and the  lower few mi les  of t h e  Willow 
River .  

- 6 9  - 



e a s t e r l y   t u r n  and f o r   t h e  las t  15 mi les  of i t s  length  f lows  ap- 
p r o x i m a t e l y   p a r a l l e l   t o   t h e  Zaglet Lake - Aleza  Lake - Eansard 
Lake Val ley.  

I t  w i l l  be   no ter !   tha t   the  Bowron River makes an  abrupt 

It i s  p r o b a b l e   t i a t   c a p t u r e  of i t s  headwaters by t he   p re -  

MoGregor River of power t o  hold i t s  own aga ins t   t he   s lowly - r i s ing  
volcanic  southerly-flowing Fraser   River  would deprive  the  Herr ick-  

Rocky Mountains,  whereas the  Peace  River   suppl ied  by  powerful  
t r i b u t a r i e s   r e t a i n e d  a c u r f i c i e n t  volume of' .water t o   h o l d  i t s  
cour se   aga ins t   t he  slow  mountain-building. 

lack ing  i n  the   case  of the  pre-volcanic   exposures  of r i v e r -  

t h a t  a s ec t ion  i s  not exposed  nearer  bed-rock  be,cause of t h e   i n -  
sed iments   to   the   nor th-eas t  of Shel ley,   and  a lso  unfortunate  

formation it would y i e l d  as t o   t h e   t e r r a i n   e r o d e d .  The s i g n i f i -  

under  "Tertiary  Fraser  River  Sediments." 
cance of th i s   exposure   has   been   prev ious ly   d i scussed  in  de . t a i l  

I-t i s  unfor tuna te   tha t   pa laeonto logioa l   ev idenoe  of age i s  

The depth of entrenchment a t  th i s   po in t   sugges t s   - t ha t  it may 
be  an  exposure of a souther ly- f lowing   r iver .  

To the  south  the  norther ly-f lowing  Fraser   River   appears  t o  
have  occupied  the  channel  extending  northward f rom Soda  Creek on 
t h e   e a s t   s i d e  of t he   F rase r   R ive r   t o   t he  mouth of Canyon Creek 
(Fig.  1, B r i t i s h  Colunbia  Gepartment of Mines B u l l e t i n  No. 3, 
1940).  Although  evidence on t h i s  p o i n t  i s  meagre, it i s  s i g -  
n i f i c a n t   t h a t   t h e r e  i s  a gap in   t he   bed - rock  on t h e  Cottonwood 
River ,  1 1/2 miles  wide, i n  l i n e   w i t h  Dragon  and  Ten  Mile  Lakes. 
Elsewhere  the Cottonwood River i s  whol ly   conta ined   in  a rock  can- 
yon i n   t h i s   r e g i o n .  North of Ten F i l e  Lake,  the  northerly-flowing 
r i v e r  must  have  occupied  the same v a l l e y   a s   t h e   p r e - v o l c a n i c  
southerly-flowing  Fraser  i l iver,   which,  save  for a short   coincidence 
nor th  of Whites  Landing,  again  joins  the  Fraser  River  Valley  near 
:he south  end  of Woodpecker I s l and .  

Proceedings  and  Transactions of t h e  Royal Socie ty  of Canada,  Third 
Schof i e ld   i n  "The Origin of t h e  Rocky Mountain  Trench, B.C.," 

S e r i e s ,  Volume X I V ,  Sec t ion  I V ,  1920,  considers t h a t  t he   p ro to -  

Rivers   d ra in ing   in to   the   Peace   River ,   and   tha t   these   headwaters   o f  
Kootenay  River  eroding  headxard  captured  the  Nechako-Salmon-Fraser 

the  proto-hootenay  River were subsequently  captured by the   sou the r ly -  
f lowing  Fraser   River .  

The damning. of the   souther ly- f lowing   Fraser   River  by t h e  
e rupt ion  of t h e  Lower Lavas i s  d i s c u s s e d   i n   d e t a i l   i n   B r i t i s h  
Columbia  Department of Mines B u l l e t i n  No. 3, 1940.  Evidence was 
found  during  the  f ie ld-work of 1940 tha t   the   Chi lako   and  Neohako 
Rivers  were  also dammed by these   l avas .  
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ming  by t h e  Lower Lavas  and the  consequent  depth of t h e   b a s i n s  
formed i n  which Aus-tralian members ( a )  of the   Fraser  R.iver  forma- 
t i o n   ( t h e   c o a l   s e r i e s )  were deposi ted,  i s  w e l l   i l l u s t r a t e d   a t  

the   Fraser  R ive r .  T'nere a bench  about   15  feet  above r i v e r - l e v e l ,  
"Rich Bar" 4 mi les  down-stream  from  'auesnel on t h e   e a s t  bank of 

between 250 and 300 f e e t   w i d e ,   f l a n k s   t h e   e a s t  bank of t he   F rase r  
River f o r  a length of about   ha l f  a mi le .  A t  t h e  back of  t h i s  bsnch 
t h e   v a l l e y - r i m   r i s e s   s t e e p l y  t o  a he ight  of 500 f e e t  above t h e  
r i v e r  and appears t o  c o n s i s t   l a r g e l y  of Australian members ( a )  
of the   Fraser   River   format ion .  The l a t t e r   a l s o   f l o o r   t h e  bench 

at t h i s   p o i n t .  The old  workings  cover a l a rge  part of  t h e   a r e a  
and  form  the  bed-rock of t h e   p o s t - g l a c i a l   d e p o s i t s  of placer-g,cld 

or' t h i s  benoh. ' 

The he ight   to .which   the   Fraser   River   rcse   as  a r e s u l t  o f  dam- 

r ive r -g rave l  were  found  conformably  overlying  Australian members 
iluring  1940 a t   s e v e r a l   d i f f e r e n t   p o i n t s   e x p o s u r e s  o f  coarse  

"Tert iary  Fraser   River   Sediments ,"   and  prove  that   in   these  in-  
( a )  o f  the   Fraser   River   format ion .  These a r e  descri'o3d  under 

b a s i n s  i n  which the   depos i t s  of  l i gn i - t e  were  formed,  doubtless  as 
s tances   f low o f  the   r " raser .River  was res tored   d i rec- t ly   over   the  

the   r i ve r   cu t   t h rough   l ava  dams. They a re  somewhat younger than  
the  sediments of  the  intra-Lwer  Lavas  Fraser   'River ,  bc!t t o   a v o i d  
undue complexi ty   they  have  not   been  c lass i f ied  separately.  

Following  deposit ion of Aus t ra l ian  members ( a )   o f   t h e   F r a s e r  
River  formation,  orogenic movement took  place  and ' tne  formation 
was fo lded .  

Exposures of the   in te r -volcanic   Fraser   River   p rova   tha t   t i e  
l i f e  of t h i s   r i v e r  was long, i t s  headwaters   extending  a t   any  ra te  
a s   f a r   a s   T e t e   J a u n e ,  and i t s  channel was i n c i s e d  t o  or below t h e  

was accomplished by i t .  
present   level   of   the   Fraser   River .  ii very   l a rge  amount ofr e ros ion  

Zruption of Cne Upper Volcanics  with  Consequent damming again 
caused  the  waters  of the   Fraser   River  t o  r i s e  t o  a greal;   height,  
as shown by exposures of the  sedirnents of the   in t ra -upper  Vol-. 
can ics   Fraser   River   c lose   to   the   top  of the  present   Fraser   Val ley-  
rims. As a resul- l ;   of   this  damming, l a c u s t r i n e   d e p o s i t s  were 
formed in t r i b u t a r y   v a l l e y s ,  and a l so   i n   t he   F rase r   H ive r   Va l l ey  
near  Tabor Cree:?. These depos i t s   a r e   desc r ibed  i n  detai.1  under 
"Ter t ia ry   Lacus t r ine   i l epos i t s . "  

Poss ib ly   due ,   ind i rec . t ly ,   to  damning by t h e  Upper Volcanics 
down-stream, t h e   F r a s e r   R i v e r   a t   t h i s   t i m e  abandoned i t s  former 
va l l ey ,   l a rge ly   f i l l ed   w i th   an   accumula t ion  of sediments,  between 
Whites  Landing  and  the mouth of t h e  Cottonwood River ,  and i n c i s e d  

and t h e  Cottonwood  Canyon, of which t h e   T e r t i a r y  Mine channel i s  
a new v a l l e y  between the nouth of the   Ter t ia ry   wes t  Road River 
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River was reversed  between  the former mouth of t h i s  r i v e r  and 
probably the   do i~ r~ - s t r ean   end .  Drainage  in  t h e   T e r t i a r y  :;est  Road 

I..%ites  Sanding.  There was t h u s  formed a detour  around  the  old 
v a l l e y ,  v;hich the   r i ve r   aga in   en te red   nea r  t h e  mouth of t h e  Cotton- 
wood River .  

The pre-volcanic   souther ly-f lowing  Fraser   River   probably f o l -  
lowed the   p re sen t   F ra se r   2 ive r   Va l l ey   a s   f a r   a s   t he   sou th  end of 
Noodpscker I s l and ,   a l t hough   t he re   a r e  no exposures of i t s  sediments 
i n  t h i s  p a r t  of t h e   r i v e r .  I t s  occupancy  of t h e  now l a r g e l y - f i l l e d  
and  abandoned valley  between Woodpecker I s l and  and t h e  mouth of t h e  
Cottonwood River i s  proved  by  an  exposure of  i t s  sediments on Can- 
yon  Creek  and a l s o  by the  presence of Aus t ra l ian  members ( a )  of t h e  
Fraser  River  formation  on Canyon C r e e k ,   a s   t h e   l a t t e r  were t h e  

Lavas . 
r e s u l t  o.? t h e  damming of t h i s   r i v e r  by the   e rup t ion   o f   t he  Lower 

The pos i t i on  of t h i s   a n c i e n t   v a l l e y  i s  desoribed  under 

po in t  a s h o r t  d i s t ance  below t h e  mouth of Canyon Creek, t'ne Fraser  
"Topographjr" 2nd "Bed-rock  Geology." From Woodpecker I s l and  t o  a 

River r"lo:vs j u s t   o u t s i d e   t h e  west r i m  of t h i s   a n c i e n t   v a l l e y  and 
occupies   the  western side of t h i s  v a l l e y  f o r  t h e  remaining shor t  
d i s t ance  t o  IVhites  Landing. A t  t h i s  po in t  t h e  r i v e r  makes a wide 
de tour   to   the   wes t   f lowing   wes te r ly ,   south-wes ter ly  and  south- 
e a s t e r l y   t o   c u t   t h r o u g h   t h e   w e s t  rock-rim o f  t h e   a n c i e n t   v a l l e y  
and r e -en te r  it j u s t  above t h e  mouth of   the  Cottonwood River .  This  
a n c i e n t   v a l l e y  was occupied  apparent ly   not   only  by  the  norther ly-  
f lowing   Fraser   River   bu t   a l so  by t h e  southerly-flowing  pre-volcanic 
2nd subsequent   Tert iary  Fraser   Rivers  up t o  and  including t h e  inter- 
volcanic   Fraser   River .  The latter appears   to   have  occupied a po- 
s i t i o n   w i t h i n  it somewhat t o   t h e   w e s t  of the   p re-volcanic   Fraser  
River   doubt less  owin& t o  accumulation of  s ed imen t s   i n   t he   ea s t e rn  
p a r t .  A t  t h i s  t ime  the   %es t  Road R ive r   j o ined   t he   i n t e r -vo lcan ic  
Fraser   River  a t  Khites  Landing. T h a t  p a r t  of the   Fraser   River  
Valley  between  the mouth o f  the  Ter-t iary  !4est  iload River   (ha l f  a 
mile  above t h e   p r e s e n t  mouth of t h i s   r i v e r )  and t h e  mouth of t h e  
Cottonwood River was non-axis ten t .  

The several   exposures  of Te r t i a ry   g rave l s   o f   t he   \ J e s t  Road 
River  between i t s  mouth 2nd Whites  Landing c l ea r ly   p rove  t h a t  
t h i s   p a r t  o f  t h e  bend i s  t h e  down-stream p a r t   o f   t h e   T e r t i a r y  
!,!est Road River ,   which  formerly  joined  the  Fraser   River  a t  Xhites  
Landing,  and  that   drainage i n  t h i s  p a r t  of t h e   r i v e r  h a s  been re- 
versed .  An exposure  of   the   Tert iary West Road River   gravels  i s  
ove r l a in  a t  \ < l i t e s  LanZing  by g rave l  of  .the in te r -volcanic   Fraser  

mingling o f  t h e  two types  i n  the  several   exposures   near   Whites  
qu i t e   d i s t i nc t ive   t ypes ,   bu t   t h ' e r e  i s  a cer ta in   aqount  of com- 

Landinc.   Zxposures  of  . the  inter-volcanic  Frassr Eliver i n d i c a t e  
t h a t  a t  t h e  end  of i t s  l i f e ,  owing t o  heavy  over- loading,   the  

7 - 2 d . i v i  ~: ., ,.~ . The r e spec t ive   g rave l s  of - t hese   Te r t i a ry   r i ve r s   a r e  o f  



bed of this r i v e r  had become l a r g e l y   f i l l e d   w i t h   g r a v e l  and sand .  

Volcanics   Fraser   River)  was dammed clown-stream by   the   e rupt ion  of 
\hen,   therefore ,   the   subsequent   Fraser   River   ( . the  intra-Upper  

t h e  Upper Volcanics,   the  waters.probably  ovsrflowed  the  then- 
e x i s t e n t   v a l l e y   n e a r   t h e   p r e s e n t  mouth of t h e  West Road River ,  

C,ottonwood"Canyon by  the  course fqlZOWed by  ,t,he, presp.nnt Fraser  
and  rejuvenation was e f f ec t ed  from t h i s   p o i n t  down-stream t o   t h e  

River .  The Cottonwood Canyon i s  a pos t -g lac ia l  and Plois tocene 
f ea tu re ,   bu t   t he   Te r t i a ry  Mine channel   which   t rends   para l le l   to  
the  Fraser   River   for  some d i s t ance  i n  t h i s   r e g i o n ,  'may repre-  
s en t   t he  lower  end of the   Ter t ia ry   re juvenat ion   ment ioned .  

. .  

Fraser River   to   aga in   re3uvenate   rap id ly  and  erode t h e  dams 
caused by t'ne e rupt ion  of t h e  Miosene ( ? )  Upper Volcani.cs. It i s  
poss ib le   tha t   sed iments  on t h e   e a s t  bank of the   Fraser   River  op- 
pos i te   south   For t   George ,   a l so   the   bur ied   channels  1yin.g respec-  

of t he   r i ve r   a t   A lexandr i a   Fe r ry ,  and ( 3 )  west  of t h e   r i v e r  a 
t i v e l y  (1) immediately  east   of   the   Fort  George  Canyon, ( 2 )  e a s t  

of Pliocene  age,   al though owing t o   l a c k   o f   c r i t e r i a ,  it i s  not  
shor t   d i s tance   up-s t rea?   f rom  the   l as t -ment ioned   po in t ,   a re   a l l  

p o s s i b l o   t o  make a d e f i n i t e   a s s e r t i o n  on the   point ,   because a l l  
these  may be of i n t e rg l ac i a l   age .  In any  event  they  prove  that  

t h e  end  of  the  Pleistocene  epoch. 
deep i n c i s i o n  had  again  been  accomplished a t  a n y   r a t e   p r i o r   t o  , 

Cont inued   up l i f t  in  la te   Ter t ia ry   t ime  enabled   tho   powerfu l  
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I r respec t ive   o f   the   ques t ion  of o r i g i n  a t  d i f f e r e n t   p a i n t s ,  
t he  form  of  the.Rocky  Mountain  Trench,  save in   t he   r eg ion   o f   t he  
b r e a k   n o t e d   i n   t h i s   r e p o r t ,  i s  comparatively  simple.  The south- 
western  wall  of t he   t r ench  i s  formed by t h e   e a s t e r n   s l o p e s  of t h e  
Selkirk  Mountains, and nor ther ly   mounta in   g roups ,   whi le   t i e  
western  slopes of t h e  Rocky Mountains  form  the  north-easterly' 
wall of the   t rench .  The topography  in   the   reg ion   of   the   b reak ,  

under  "Topography," and i s  r a d i c a l l y   d i f f e r e n t .  
the   l ength  of which i s  about 100 mi les ,  i s  d e s c r i b e d   i n   d e t a i l  
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In   the  fol lowing  table ,   age i s  based upon palaeon.tologica1 
evidence when such i s  a v a i l a b l e .  All determinat ions O f  f o s s i l s  
were made by the  Palaeontological  Section,  Department of  Mines and 
Resources,  Ottaria. 

Miocene 

TABLE OF FOWUTIOiiS 

(Tentat ive ) 

T e r t i a r y  Mine - Canyon Nine  channel 

Lacus t r ins   depos i t s  in  Fraser   giver   Val ley  and  t r ibu-  
t a r y   v a l l e y s .  

Intra-'Upper  Volcanics  Fraser  River  sediments. 

Upper Volcanics ,   ch ie f ly  basalt flows. 

O l i p c e n  

Diatomits   deposi ts  (Members ( c )  of Fraser  River 
format ion) .  

F l a t - l y i n g   t u f f ' b e d s  of Borsef ly   a rea  (Hnnual  Xeport, 
Minister  of  Mines,   Brit ish Columbia,  1439,  Page C 29). 

Inter-volcanic  Fraser  River  sodimsnts (Membe.rs ( b )  of 
Fraser   River   formation) .  

Zocene 

Unconformity 

Aus t ra l ian  members ( a )  of Fraser  River  formation  (oon- 
taia pebbles of  Lower Lavas,  but no i n t r u s i v e  
igneous  bodies) .  

Inc l ined   t u f f   beds  of EIorsefly a rea   w i th   i n t e rca l a t ed  
basa l t   f lows   of  Lower Lavas  (Annual  Report,  Rinister 
of Nines ,   Br i t i sh  Columbia, 1938, pp. C 1s t o  C 21) .  

I Unoonformity 

Lower Lavas--dykes  and s i l ls .  

Intra-Lower  Lavas  Fraser  River  sediments 

Lower Lavas- -andes i te   and   basa l t   f low.  

Unconformity 

I Pre-volcanic  southerly-flowing  Fraser  River  Sediments.  
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