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The scrj::ierit o f  I n d i a n  R i v e r  v ; i l l e y  r~y):;tre;-lin from Qi:artz Crcek  t.0 New 

7e;tl ::r-~d Creek  :!:-rd tloi.~rl:;trt:;im t o  Ruby Crc:c:k, ~j!_iout 1 3  krn. , j s h e l d  i n  I a r q e  

~ : ; - i i t  !IY Pei:e Ri :;by a n d  1.1:li t r r e r s  (JrI::i;jn R j  ver ( ; o l d ) .  iii :;by h a s  bf?r:.n i i i j  n i n g  

i n  t h e  !~[:i-lch q ~ - : ~ v t j I s  ( 1381  : i r d  1332) :>rid .in t h e  !:i~cc:k i j r o l ~ ~ i d  (lYl33 and  

1 I I h  , t h r s  i c I I I I i d .  L , ; : i d  v r i  i h  a I z r c j e  

Z P - ; ~  o f  pr):s:sjl:jle ; > r e  t ~ e y o ~ n d  vial~!r:~; c~ t : : c lo i~ f - i :~~~~d  ! ? I J ~ < I - I ~  miiikrg :~i-rd i n  I941 

,::iid 1 : : t c r  di . j  1 1  i.119, 731.1d C:I.II ,';;3f j rig h j  1~11 t-(!:,i..s of a ~ - : y i : j l  1 uL!, ~ ; ! t  i 1.113, t h e  y~;?r t i , f i :~ . s  

wi:;h t.o g a t h e r  ~ \ u i ~ p o r t  f o r  a I-ii~yh vol.ui;lc-low c x c ~ . ; t  i i i j ~ i i i ~ y  :.,yst.e,n ; ! , - !ei t ;7ble  to 

t h e y  a t t r a c t e d  o t h e r s  t o  p r e s e n t  t e c h n i c a l  d a t a  on t h e  p l a c e r  r e l e v e n t  t o  

:g rade ,  volume a n d  r s c o v e r y ,  a s  well a s  e x p l o r a t i o n  dnd d e v e l  u p ~ ~ i e n t  ( s e e  

S i e i n k e ,  7 9 8 4 ) .  

t h e  I n d j a n  Rjver area b r i e f l y  i n  Sep t ember  1983 2nd i n  S e p t e m b e r  and  i i r t r h c - r  

1 8 8 4 ,  d i l r i n g  v~ i -~ i ch  time 113 1-1ci:r:;e t h o r o u g h l y  'arnili a r  h i  t h  t h e  n i n i a g  and  









o f  cconoriii c s  31id l a b n u r ,  cr~ijc:d c o n s i d e r a t i o n  of r e r i e r v e s  beyond t t i e  l i r n i  t s  

o f  tjrcxiging o f  tl-mt tirile tint r : ~ j  q h t  h a v e  Ijeen i d r - r i t i f i e d  f o r  soiiie h i g h e r  

g o l d  p r i c e .  

I n  13131, Risby  cclii-t:ne;icud on t h e  r i g h t  liinit Q ~ l a r t r  Creek/lr~c!i:in R i v e r  

berich ( s e e  1'1 ;.ff:rs 2A ;jind L A )  bc3f:;3l~~e o f  t h e  : i p p ~ r  c n t  ;idv;i~-tt ;jcje o f  ov;: i  i on 

and  n r l t u r n l  d r a i n a g e  cis w e l l  a s  (:ase o f  t : i i l i r q s  c j j z j j o ~ ; ? l .  Ab1,ut t l ~ e  

:;:iiile ti lile, uihcrs Iv;t7re ; A t l , a c t e d  t o  R i sby  's I4hi t e CI-t;ir-inel i j i , ; , ~ e l  cln t l ~ e  

r i g h t  ljartk o f  11ndian R i v e r  u p s t r e a m  frorn t h e  r i ~ o ~ ~ t h  o f  Q u r j r t s  Creek .  

I ; r cen \va l l  i s  tlhi-iuql-tt t o  lmve r e c o v e r e d  120 o r .  i n  i y d 2  frcrn t h e  i ' ih i te  I : I - ~ , l r , i r r : l  

ss v ~ e l l  a s  o t h e r  p r o d u c t i o n  I n t e r  on t h e  R i g h t  l i n i t  t,urich ; jd j : jcen t  Ri:;by. 

I l h i t e  Ch:3rniiel Gold L td .  r ~ i n e d  f o r  a s l i c i r t  t.i:rie u p : ; t i e j ~ r ~  f:.:xn C r e e n ~ i a l l  

w i t h n u t  rei:o~,tli rlg p r o i l u r t i  on (see I'! ; d t  e  5 A )  

I n  1983 ,  Risby  i;~c;vi~d ~i!- t io  t h e  v a l l e y  f 

and  r i c h e r ,  workirig i n  a rei:ently a5srldorlcd 

and  o v e r b u r d e n  were  minimal .  







Bedrock  G e o l x  

T N O  a g e s  o f  b c d r o c k  o c c u r  be low  t h e  p l a c e r  g r o u n d s .  The b a c n n ~ e n t ,  a 

q u a r t z - f e l d s p a r  v a r i  e t y  o f  t h e  K l  onrji  k e  S c h i s t ,  is e x p o s e d  i n  over: i teept :ned 

no r t . he rn  lirr~its o f  t h e  iiit;:ir~ijcrhelt 3s well ss i n  snine t e s t  p i t t i n g  nn t h e  

l e f t  m a r g i n  o f  t h e  v:3l 1 c y .  Yr~ui-rger :;t:~-lj.iiients a n d  v o 1 c a n i . c ~  o c c u r  u n d e r  

i i ~ l ~ c h  o f  t h e  111di;-ln R i v e r  v a l ! e y  f l r i o r  : jr~d be low tile t e r r a c e s  on  ilhe s c : i ~ t h  

s i d e  o f  t h e  v a l l e y .  The y o u n g e r  r o c k s  a r e  r o i l p r i  s e d  o f  r j u a r t z  pelbbl e 

c o n g l o m e r a t e s  w i t h  q u a r t z  c l n s t s  t h a t  o r e  rituch more ;,tiysi c n l  l y  ;>nd c :  I, . : ~ i  r:;?l l y  

1iiatu1.e t h a n  Whi t e  C h a n n e l  c l a s t s ,  arid i n t e r c a l a t e d  s : j~ -~ t l s t r j ne  a n d  -;hale 

h o r i z o n s .  A s  well ,  t h e r e  a r e  i g n e o u s  fl-ow a n d  i n t r u s i v e  r o c k s  n s s r ~ c i : , t e d  

w i  t.h t h e  s e d i m e n t s .  

Tihe :.,ge a n d  :;ediiiien'Loli:gy o f  tl1ie::e rc!cks h:>s i m p l i c a ' i  i 011s f o r  f l l i x  a s  

a  s o u r c e  o f  g o l d  t o  t h e  11ndian  R i v e r  t e r r a c e  s i ~ d  v a l l e y  f l o o r  c ~ r n v e l s  ( i f  

r iot  a s  a  f o s s i l  p l a c e r  t a r g e t ) ;  t h e  r~!nc~lo i , i e r -a te  a  h e i ~ o c k  l i t h c l q y  i s  

s i g n i f i c a n t  i n  t h a t  t h e  r i a i u r e  o f  tile rougthr-iess s n d  r e l j e f  a s  i t  r e l a t e s  t o  

c a p a c i t y  f o r  d e t a i n i n g  heavy  m i n e r a l s ,  h a s  i r r ~ p l j c a t i u n s  f o r  l o c a l  p l a c e r  

c o n c e n t r a t i o n s  on t h i s  b e d r o c k  t y p e  a s  well  a s  i n  a s s o c i a t e d  recessive h e d s  

( s e e  F i g u r e  9 ) .  

T h e s e  s e d i m e n t s  c o n s i d e r e d  by McConnel l  ( 1 9 0 1 )  a n d  E o s t o c k  ( 1 9 4 2 )  t o  

be  Eocene  a p p e a r  now t o  b e  o l d e r  Lowrey ( 1 9 8 3 ) .  P o l l e n  g r a i n s  i n  t h e  

s ed i r ; ! en t s  i n d l c a t - e  A l b i a n  age  f o r  it. t 4 i c r o f o s s i l s  i n d i c a t e  a m r i n e  

environment o f  d e p o s i t i o n  i n  t h e  u p p e r m o s t  o f  t h e  o t h e r w i s e  f l u v i a l -  

1  a c u s t r i n e  sediiiiernt i n  t h e  I n d i a n  R i v e r  a r e a .  t 1cCorinell  ( 1901 ) a n d  l4cl.edn 

( 1 9 1 4 )  a r g u e d  a  b e a c h  cnvirori;nerrt  t i ; ; s ~ d  :m t h e  i z 3 t u r i t y  o f  t h e  s e d i m e n t ;  

Arir!strong e t  a 1  . ( 1 9 6 8 )  were L. :,!t.ci ded  on  t h e  e n v i r o r ! - r ~ e n t  o f  d e p o s i  t i  on .  

E;-lsed o n  i r ~ i c r o f o s s i l s  i n  p c h b l c s ,  t.l-le s o u r c e  o f  t h e  cl- ier t  p r b b l e s  i n  t h e  

p i -a \ , enance  t o  t h e  s o u t h e r i s t  ( I  o\:ey, 1 9 8 3 ) .  



I I i v  

Thick  s e q u e n c e s  o f  s z n d s t o n e  c o n t a i n  c o n g l u n e r n t e  b e d s  i n  \ h i c h  c l a s t s  

a r e  \ h i  t e  v e i n  q u a r t z ,  Nas ina  Qr~. j r t / i  t e ,  K l o n d i k e  S c h i s t  and  c h e r t  p e h b l e s  

o f  t h e  Road R i v e r  f o r m a t i o n .  The i m p l i c i t  p a l e o c u r r e n t  i s  s o u t h w a r d  a c r o s s  

t l ~ t .  Kl n n d ~  k e  t e r r a n e  froin h e a d w ~ t e r s  n o r t h  o f  t h e  T i n t j  na F a u l t ;  br3idc.d 

r i v e r  r l e l ) o s l t s  y r a d e  up\!sr d  t o  mnr lne  :,t,dj ii~f,r~ts (Lowey, 1383). 

Four  ( ~ n 1 t . s  a r e  lor jged f r m  d r l l l  pore by l ol,iey: thr1.e r 11n3lomer i t e  

u n i t s  1 r J ~ n t 1 f 1  od 3s r e d ,  \ , h l t e  r-ii~d b l a c k  and  v o l r a n i c  rocks .  

The r e d  c o n g l o m e r a t e  i s  t h e  o l d c s t  icnown u n i t  ,jnd i.; n r p c l ~ e d  o r ~ l y  

i n  t h e  d r l l l h o l e ;  t h e  hut torn I s  n o t  known. Tl~e \hi! e  l-olhJl0 erdte js the 

most  w i d e s p r e a d  and  is  t h e  h i g h e s t  s t r a t i g r a p h i c  u n i t .  I t  c o n t a i ~ n s  2fl% 

c o n g l o m e r a t e ,  60% sands torne ,  15% s i l t s t o n e  and  5% c l a y s t o n e ;  j t o r c ! ~ r . s  i n  

w e l l  defi.1-led k;r:quer-tr:es frvin c n o r s e  t o  t h i n .  Beds a r e  - 3  t o  3 in. t i l i c k .  

B1:jck c o r ~ y l v ! ; ~ e l . a t e  u c c u r s  ~ ~ ~ i i i : i o i l l y  wj t i ~ i n  t h e  Y h i t e  un. i t  slid o:!es 'Its 

c o l o u r  t o  t h e  g r s p h j  t e  (:ontent o f  t h e  m a t r i x .  

V o l c b n i c  f l o w  r o c k s  a r e  i n t - e r c a l a t e d  \ ~ . i t h  t h e  s::diiiicnts and  d i k e  ~ o c k  

i s  coinnton. 

The s t r u c t u r e  o f  t h e  b a s i n  i s  n o t  clear.  The c o n g l o m e r a t e  i n  d r i l l  

s e c t i o n s  d o e s  n o t  a p p e a r  t o  h a v e  a  s i g n i f i c a n t  d i p  i f  i r i t e r p r e t a t i o ! ] ~  c a n  

b e  made from s u c h  d a t a .  D i p s  o f  45' t o  t h e  west a r e  i n d i c a t e d  i n  B r i t a n n i a  

clalr i i  on t'ick'irlnon Creek  (ivlcLean, 1 9 7 4 ) .  ( T h e s e  f e a t u r e s ,  s e e n  b y  t h e  a u t h o r ,  

c o u l d  r e p r e s e r l t  c r o s s  b e d d i n g ) .  O b s e r v a t i o n s  i n  t h e  p i t  o f  i i i s b y ' s  1784 

o p e r a t i o n  a re  t h a t  s t r a t i f j - c a t i o n  s t r i k e s  s o u t h e a s t  and  d i p s  n o r t h  i n  t h e  

0 
o r d e r  o f  30 . T h i s  l i r i p l i e s  a r a u l t  boundary  a t  t h e  c o n t a c t  i d e n t i f i e d  t o  

t h e  n o r t h  by t c s t i n g .  S l i c k e n s i d e s  o c c u r  i n  some l o c a t i o n s  j.n t h e  conglo:.; .r>te 

b u t  d o  r:ot : ?ppcsr  t o  b e  s i g n i f i c a n t .  D e b i c k i  ( 1 9 8 4 )  slhn;:s a  f a u l t  a l m g  

T o r o n t o  Creek  e x t e n d i n g  o u t  i n t o  I n d i a n  R i v e r  v a l l e y ,  c r u s s i r ~ g  t t ~ e  c ~ ~ i y l o . - e r 2 t . e .  

T u l l e y  (1  974) p i t q o s e s  a  f a u l t  a l o n g  ilcKl;>non Crcc?k and iiup1-l c s  t h a t  

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



l iydro ther rna l  r e i n o b j . l i z n t i o n  o f  t h e  p a l e o p 1 : ~ c e r  migh t  b e  e x p e c t e d  from 

;~r:nloques i n  S o u t h  A f r i c a  and  frorn c l a i r r ~ s  by i.li)ssrnrin e t  a l .  ( 1383)  t h a t  rrir~ch 

o f  t h e  g o l d  i n  I j u ron ian  c o n g l ~ o r n e r a t e s  o f  O n t a r i o  i.s t iyr l ro ther innl ly  

~ b i l i i d  . 5 [1ppor t i rq  t h e  c o n c e p t  o f  I-iydrotherrrinl e f f e c t s  i n  t h e  p a l c o -  

p l r i c e r  is 4 1 7 1 > 1 1 ; : ? l i ) ~ ! i l ~  h i g h  s i l v e r  v a l u c s  i n  a s s a y s  ( s e e  McLean, 1314 ,  arid 

Fotl lt:rqil 1, 1 3 1 9 ) .  F i n e n e s s  v;3l u e s  c 3 l c u l a t e d  f o r  R j . sby l s  cjrnh :::~wples o f  

frrlrri -1107 t o  . 026 oz/T AIJ, and t re r roh  ::;;i i i~;>l t:s o f  from . U02 t o  . 3  c ) ~ / - r  ,1u a r e  

from 014 t o  302 f i n e  3rd from 721 t o  791 fil-ie rc : ;per : i ive ly  (Bc8i~:lcr--i ' legg, 

Vancouver r e p o r t  424-0371 and ?!hi tel-ior.?,e t3V 424--iE 1 2 ,  ~ . r ; ~ - ; : t ~ i : t i v e l y j  . '5i1rij l a r  

v a l ~ ~ e s  ( r o t h e r g i l l ,  1919)  f o r  a s s a y s  from t r  t o  48 uz/T Au a r e  n e a r  ti00 

( 2 2 . 1  oz/T Ag) t o  749 f i n e  r e s p e c t i v e l y  r e f 1  e c t  v a r i i i b l  e  ie i r iub i l i  z a t i o n s  

*" x 1000 froin 800 t o  ( R i s b y ' s  p l a c e r s  fmve f i z c n e s s  v d r i a t i o n s  
Au + P,g 

818 f o r  t h e  v a l l e y  urtd 812  t.o 835 f l j r  t he  b m c h ) .  ( S e e  T h b l e . )  

Ttie n a t u r e  o f  l o d e  y o l d  occurr .c l l i : es  i n  t h e  K l o n d i k e  p l a c e r  r ; o l d f i e l d s  

i s  p ~ ~ ~ r l y  k ~  ,b.xvn; j ~ r o l ~ c l b l y ,  s e v e r a l  t ) , p e s  o f  soi . l rces  e x i s t .  

The s o u r c e  bed  c c n c e p t  f i r s t  : ? p p l i e d  by G l e e s o n  ( 1 5 7 2 )  i s  a  r h l o r i t i c  

f a c i e s  be tween  S u l p h u r  and  Dr-lininion C r e e k s  p a s s i n g  t h r o u g h  King So lomon ' s  

Dome and  s w i n g i n g  e a s t w a r d  be tween GoltjRottoni arid u p p e r  Hunker c r e e k s .  

T h i s  i s  t h e  o l d e s t  s o u r c e  f o r  p l a c e r  g o l d  i n  b o t h  l o c a l  p a l e o d r a i n a g e  i n  

T e r t i a r y  s t r e a i n s  b u t  a l s o  t o  t h e  o l d e r ,  r e g i o n a l  p a l e o d r a i n a g e  o f  P , l h i an  

s t r e a m s  t h a t  drail-led from t h e  n o r t h  a c r o s s  t h e  K l u n d i k e  S c h i s t  t o  t h e  

I n d i a n  Ri\,er l ~ a s i n .  

F - I d c t c ~ r e  -. z ~ n e s  t h a t  may have  !been a c t i v e  t h r o u g h  rquclh o f  T e r t i a r y  t i m e ,  

c r e a t e  plii-ilbinq sys t e rns  f o r  hy~ . j ro t twr ;na l  r jc~ld \.!hjch i r x i s t  w i t h  t h e  b e s t  

ex- ,g-  ,,.i!pl e  b ~ : i i l g  ; d u n g  L-:?st C h a ~ c e - O p h i r  1; n::.~.-:~:rit ( s e e  F l  g u r e  3 ) .  T h i s  

n ~ c j a t i  ve  t o p o g r a p h i c  1inc;jii;ent on r:i t . ! ~ e r  sj lie o f  t h e  g o l  d f i e l d s  p j , ; j j e c t s  

t h r o u g h  t o p o g r a p h i c a l l y  p o s l  t i v c  i r ; i i ~ c - . r a l i , ~ i ~ d  a r c a s  s u c h  a s  ILorie S t a r  w ine  

and  Vio1ei i . e  S h a f t  ( s e e  M i l n e r ,  1 9 7 7 ) .  The a g e  o f  t h i s  r n i n e r a l i i . n t i o n  m y  

0 9 2 0 4 9  



b e  Eocene o r  [La te r ;  i f  s o ,  i t  c o u l d  n o t  corni-ri b i i t e  t o  I n d i a n  R i v e r  c o r q l o r r ~ e r ; ~ t e  

( e x c e p t  a s  p h y s i c a l ,  o r  c h e m i c a l ,  con t ; i i i i i na t ion  from a  l a t e r  p l n c c r  s u r f a c e  

down i n t o  b e d r o c k ) .  Nun~erous  f a u l t s  e x i s t  w i t h i n  t h e  I n d i a n  R i v e r  c n t c h m e n t  

and  pro l ,&ble  deep grabcm f r a c t u r e s  t h a t  e x i s t  a l o n g  I n d i a n  R i v e r  i n  b o t h  

K l o n d i k c  S c h i s t  and  l a t e r  c r~ng lo i r r e r a t e s  a t  some t i m e  l i k e l y  c o n n e c t e d  t o  

vo l . can i c  l ii:nt sou rc r i :~ .  These  il-lust a l l  b e  c o n s i  d c r e d .  

ILsrger w:lrtr:rr;llerls i l l a t  a r e  a ! i r i f e r c ~ i ~ s  s u c h  a s  Q u a r t z ,  S l ~ l i ~ ~ t l l ~ r ,  Lh:niiij.fin, 

and  Eureka  s ~ ! p p l i e d  cj13ld i n  t h e  c lac ;s ic ; l r l  s e n s e  ( s e e  I l i l r i e r ,  1977) w i t h  

v c i n l e t s  o f  g o l d  i n  headpiat-ers  errorling i n t o  i n c i s i n g  s t r e a m s .  Tlae f i i ~ e  

g r a i n e d  and  f l a t  g o l d  p a r t i c l e s  from t - h c s e  v:atersIheds t e n d  t o  c n n t  iriue down 

t h e  d r a i n a g e  s y s t e m  f o r  many miles a s  f l o a t  o r  b a r  g o l d .  C e r t a i n l y  t h i s  

tyipe o f  s ~ p p l y  e x i s t s  f o r  1ndS::in R i v e r  b u t ,  h s s e d  o n  t h e  l a r g e  ::ire o f  iquld 

p a r t ;  c l z s  recovc3- ,,t.d, some g o l d  ii;i;st roiiie frorn n ~ r - l r b y ,  p ~ ? s s j b l y  c ~ ~ r i p l e t e l y  

ccrnsu:ned v e i n s ,  a s  well a s  pc:r ;s ihle  coi-~gl~.iil;:~.ate r o u r c e s .  Both  c o u r s e  

n u y g e t s ,  which a r e  worn on a l l  s i d e s ,  cirtd cc) ; !~r~ound-cf inrsc te r  i x ~ c j y e t s  i n  

which  one  a s p e c t  shows wear a ~ l d  t h e  ot l - ier  shows t h e  a n g u l a r  and  s h i n y  " l o d e  

s u r f a c e " ,  newly l i b e r a t e d  s u r f a c e ,  i m p l y  l o c a l  s o u r c e s  r a t h e r  t h a n  d i s t a n t  

o n e s .  "Le t  down" l o d e  s o u r c e s ,  a s  well a s  "p iggy  b a c k i n g " ,  w i t h i n  I n d i a n  

R i v e r  v a l l e y  h a v e  t o  b e  c o n s i d e r e d .  

The most  modern h y p o t h e s i s  ( s e e  Tei~tpel! i -an-Klui t ,  1982) o f  z p i t h e r m a l  

o r ,  a l t e r n a t i v e l y ,  d e e p  c i r c i u l a t i n g  g round i : a t e r  c a l l s  f o r  p r e c i p i i a t i o n  o f  

g o l d  on n a i l s  a s  w e l l  a s  wire :jnd f c r n  g o l d  and  n u g g e t s  i n  c r e e k s ,  a s  p a i n t  

on Ooul r jc rs  ( z n d  u l t i m t e l y  a s  c e r ! i ~ n t  i n  12r.at.el a i ~ d  2s p e t r i f i c a t i o n  o f  ivood). 



Georr~orpholoyy 

The geomorph ic  deve lopmen t  o f  I n d i a n  R i v e r  v a l l e y  c a l l s  upon r c y j o n n l  

e v e n t s  b o t h  o f  a  g l a c i a l  n a t u r e  and  o f  t e c t o n i c  c a u s e s  s o  t h a t  collie a t t e n t i o n  

r~ ius t  b e  q j v e n  t o  r e g i o n a l  h j s t o r y .  

Tile r e g i o n a l  geol l-~orp!~ology l o g i c a l l y  b e y i n s  i n  l i t i d - -Te r t i a ry  t i ! . , ~  ~ : l i en  

t h e  \.carped and  f a u l t e d  Eocene e r o s i o n  c-;urTace ;?r~d r e l a t e d  s!diiiri .ntary and 

v o l c a n i c  r o c k s  were e r o d e d  arjd r e l i e f  subtfued t o  what  r ~ ~ i y l h t  b e  consicfr : red 

a r o l l i n g  Pl iocene t e r r a i n .  U p l i f t  o f  t h i s  t e r r a i n  a n d '  e n t r e n c h m e n t  o f  

d r a i n a g e  nrarks tlhe r e a l  coinmencement o f  s i g n i f i c a n t  g e o n ~ o r p h i c  h i s t o r y .  

S h a l l o w  g o l d  o c c i j r r e n c c s  i n  i,liat 1o j~~~gr : ; ; j hy  a s  \ ( e l l  ac; ;?ny l a g  cjr ~ l u v i 2 l  

ar r e s i d u a l  p l a c e r  o c c u r r m c e s  from e a r l  S e r  s r ru rces  i r l c l ! ~ d i n c j  A l b i a n ,  

I ' . l a t i s t r i c h t i a n  o r  Eocene  f o s s i l  p 1 : i t e r s  were  r e c y c l e d  t o  t h e  l io t tor~l  o f  

v a l J e y s  where  t h e y  !rere " l e t  down" o r  s u p e r p o s e d  w i t h  time i n t o  l o v e r  

t o p o g r a p h i c  l e v e l s  t o g e t h e r  w i t h  newly l i b e r a t e d  g o l d .  Once f l u v i a l  

e q u i l i b r i u m  was a t t a i n e d ,  v a l l e y s  widened  t h e i r  f l o o r s  by meandering, 

consuming inore g o l d  o c c u r r e n c e s .  I n  t h i s  way, r i c h  p l a c e r s  w i t h  h i g h  

q u a l i t y  g o l d  ( h i g h  f i n e n e s s )  o c c u r s  i n  v a l l e y  c e n t r e s  and  low g r a d e  p l a c e r s  

wit.h low q u a l i t y  g o l d  ( l ow f i n e n e s s )  o c c u r s  b e s i d e  them. T h i s  p a y s t r e a k  

n o d e l ,  d e s p i t e  a t t e m p t s  t o  bor row a : ;pec t s  o f  i t  ( s c e  Tempelman K l u i t ,  

1932) is  t h e  r u l e  i n  most  o f  t h e  u n q l a c i a t e d  p l a c e r s  o f  Yukon and A l a s k a .  

T e c t o n i c  coi:@i c a t  i o n s .  
-. . -. . - - - 

U p l i f t  o r  1 .eg iona1  t . j l t  h a s  d i r e c t  e f f e c t s  on f l u v i a l  s y s t e m s .  

I n c r e a s e d  s t r e a m  gradient b e c a u s e  o f  t i l t i n g  r e s u i t s  i n  c ros . i on  i n  t h e  f c J m  

o f  headwsrd  e x t e r s i o n  o f  t h e  v a l l e y .  \ . /here d e c r e a s e d  c;radient o c c u r s ,  t h e  







r e s u l t  i s  s e d i n ~ e n t a t  i o n .  T h i s  h a s  r e y i o n a l  e f f e c t s  w i  t h  l o c a l  r a r n i f i c a t  i o n s  

a s  well a s  l o c a l  d i r e c t  e f f e c t s .  

Upwarp n e a r  Swede Doine c a u s e d  a g g r a d a t i o n s  o f  a  l r ~ a j o r  s e g m n t  o f  t h e  

Yukon R i v e r .  T h i s  r e s u l t e d  i n  a g g r n r l a t i o n  i n  a 1 1  t r i b u t a r i e s  t o  t h i s  

i n t e r v a l  b e c a u s e  o f  t h e  r a i s i n g  o f  l o c a l  b a s e  l e v e l  a t  t h e  mou ths  o f  

t r j h u t a r i e s .  A s  \del l ,  v a l l c y s  d r a i n i n g  t ( ~ \ d a r d  t h e  uplift o r  i n  t h e  

" u p t i l t "  d i r e c t i o n  s u c h  a s  Bo~l-:il/a - i ~ l d  I?onker  c r e e k s ,  ~ i r l r J c r \ ~ o n t  crgyr:+c!dtion 

o n  t h e i r  own s c c o ~ ~ n t .  Va l  12)'s d r a i n i n g  ;i\;ay f ~ l ~ i n  t h e  d r e a  o f  u l ~ l l f t  o r  i n  

t h e  " d o : ~ n t i l t "  d i r e c t i o n ,  s u c h  a s  Doir~ i n i o n  a n d  Sulp l  ~ u r  i i e e k s ,  I J I  ~ t l e r w e n t  

d e g r a d a t i o n .  T h e i r  f l o o r s  were s c o u r e d  o f  s e d i m e n t  with s t r c j n y  b a s a l  

p l a c e r  d e v e l o p m e n t  a n d  t h e s e  v a l l e y s  were e x t e n d e d  headward .  

G l a c i a l  e f f e c t s .  

A t  a b o u t  t h i s  tiii:e, o~l t i . !ssh from t h e  o l d e s t  recoijr?.i s e d  g l a c i a l  adv:in,:e 

e n t e r e d  b o t h  t h e  K l a n d i k e  a n d  I n d i a n  v i a t e r s h e d s .  I n  t h e  f i r s t ,  t h e  o t r t \ : ash  

c h a n n e l  a t  Rock C r e e k  b e c z n e  a  d i v e r s i o n  o r  p o i n t  o f  c a p t u r e ;  i n  t h e  s e c o n d ,  

t h e  o u t w a s h  c h a n n e l  r e m a i n s  a t  t h e  head  o f  A u s t r a l i a  C r e e k  a s  a  windgap .  

T h i s  o u t w a s h  e v e n t  i n  t h e  K l o n d i k e  v a l l e y  was f o l l o w e d  by en t r ench : i i en t  o f  

t h e  d r a i n a g e  d u r i n g  wh ich  a n  a s h  f a l l  e v e n t  o c c u r r e d  a n d  i s  d a t e d  a t  1 . 3  

m i l l i o n  y e a r s  ( k l e s t g a t e  e t  a l . ,  1978).  Ice wedge c a s t s  i n  t h e  u p p e r  p a r t  

o f  t h e  N h i t e  Channe l  g r a v e l s  ( I s l i lner ,  1977) p r o b a b l y  mark i h e  f i rs t  g l a c i a l  

e v e n t  o f  t h e  P l e i s t o c e n e .  Two m i n o r  p e r i o d s  o f  a g y r a d a t i o n s  o c c u r r e d  

d u r i n g  t h e  e n t r c n c h r i e n t  vilhjch ca i l s ed  i2j.i-tor a l t e r a t i o n s  . in d r a i n a g e  p o s i t _ i c l n s .  

Entrznchir lent  o f  t!-ie ieq i .c ina l  dr :qin; jqe ~ ~ o i l l d  e v o l v e  t h r o a y h  r r i i g r a t i on  

o f  n i c k  p o i n t s ,  f i r s t  nlr :ng i? :ns te r  ..;ti.c;;iii~ znd  c v c n t u a l l y  i n t o  t r i b u t a r i e s .  

L o c a l  c ) b ~ t r u c t j c i ? s  s u c h  a s  h a r d  d i k e  r:ick t e n d  t o  r e t a r d  n i c k  p o i n t  

i : i i g r a t i  o n ;  a g y r a d r j t i o n a l  e v e n t s ,  ! ; / - le ther  c l i i r i a t i c  o r  t e c t o n i c  i n  czuse,  

~ o u l d  t e n d  t o  b u r y  s u c h  f e a t u r e s .  

,. :;, ;c" q' ("4 & 
-8  , 



P a r t  o f  t h e  reg ion :3 l  h i s t o r y  i n v o l v e s  s u p ~ ~ p o s i t i o n  o f  stredm from 

some a l l u v i a l  s u r f a c e s ;  t h i s  , ! p l ) l i e s  t o  t h e  entrenchment f o l l o w i n g  the 

ma in  a g g r a d a t i o n  e v e n t  a s  \.jell a s  t h e  two m i n o r ,  l a t e r  o n e s .  S t r e a m s  t e n d  

t o  b e  s l u f t e d  i n  t h e  downs t  ream d i l ~ e c t i o n  a t  t h e i  r c v n f  1 u e n c e  \ v i  t h  rw<:ter 

d r a i n a y e .  P r o m i n e n t  e x a m p l e s  o c c u r  a t  t h e  r i ~ c l ~ ~ t h  crf t h e  K l o n d i k e  R i v e r  

(Louse to i i n  B r r ~ c h )  , a t  tlie rncli~th o f  Bonan;a Crc c k  (I  uvr,l t e  H I  1 1 )  a n d  :jt 

tlre lr~liuth o f  l i imker  C r c z k  ( A u s t r a l j  a H i l l ) .  

Georr~or ~ - 1 9 ~  ho o  o f  I n d i a n  R i v e r .  

The Whi t e  C h a n n e l  b e d r o c k  t e r r a c e  i s  a  p r o m i n e n t  f w t u r e  i n  tlhe v a l l e y .  

m The b e d r o c k  t e r r a c e  i s  r e c o r d e d  70 a b o v e  t h e  Yukon R i v e r  a t  I n d i a n  R i v e r  

m rn 
i i i o ~ t h ,  i - i i i i l e  t h e  a l l u v i a l  t e r r a c e  is  144 a b o v e  !:;ter 1 c i t e1  (3 ' 52  S .  The 

a l l u v i a l  t e r r a c e  i s  a  prornir ient  f e a t u r e  i n  t h e  lo:.cc?r i- aches o f  Jriil';in Ri~1i.r 

v a l l e y  a n d  i s  d l s t j n c t i v e  on  t h e  l e f t  s i d e  o f  t h e  va l l ey ,  ~~~ :~v : i n s t r eam f rom 

Q u a r t z  C reek  a t  5om A R L  a n d  on tl-ie r i g h t  s i d e  a b o v e  Q u a r t z  C r e e k  mouth. 

I t  i s  well d i s p l a y e d  on  t h e  l e f t  bank  n e a r  Eu reka  Creek .  The Whi t e  C h s n n e l  

t e r r a c e  i s  e x p o s e d  i n  Q u a r t z  C reek  a s  a  r i g h t  limit b e n c h  w i t h  t h e  b e d r o c k  

in 
10 a b o v e  t h e  c r e e k .  The Whi t e  C h a n n e l  g r a v e l s  ! ~ n d e r l y  t h e  v a l l e y  f l o o r  

in 
i n  l o w e r  S u l p h u r  C r e e k  whe re  t h e y  a r e  8 d e e p  a n d  c r rcur  a s  a low b e n c h  o n  

G o l d r u n  Creek .  

The o u t w a s h  g r a v e l s  wh ich  o v e r l y  t h e  \dhit.e C h a n n e l  g r a v e l s  o n  t h e  

r i g h t  bank  a l l u v i a l  t e r r a c e  a l s o  a p p e a r  f u r t h e r  up t h e  s i d e  o f -  t h e  v a l l e y  

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

d u r i n g  i nc j : . i on  o f  t h e  v a l l e y  f i l l .  I . l i i ~o r  l ow  l e v e l  ; i l ! u \ ~ i a l  terraces :+ l so  

o c c u r .  

A p r o m i n e n t  r~ j . ck  po j  n t  o c c u r s  near G p h i r  Crr.t:k ( s e e  P l a t e  hC!. A b c c  

t h i s  p o i n t ,  t h e  f l o o r  o f  t h e  v a l l e y  i s  b r o a d  : y i t h  a  :,rilnli nni-it nrcr-lnc!tlring 

r i v e r ;  be low  O p h i r  C r e e k ,  t h e  r i v e r  i s  e n t r e n c h e d  w i t h  prominent erlt: L i  rched 



I 1  T i v  

rire;jnilers showing  s t r o n g  b e d r o c k  c o n t r o l  i n  rl\li;ierous r e a c h e s .  V a l l e y  f l o o r  

rn 
g r a v e l s  ;ire i n  t h e  o r d e r  o f  2 deep on t h i s  s t r n t h  ( w e  P l a t e  4 A ) .  

S c v c r a l  p r o i n i n e n t  goornorphic  f e a t a r c s  a r e  r e l e v a n t  t o  t h e  p l a c e r  

p u t e n t i ; ~ l  o f  I~l t l j r i r l  R i v e r .  Tlle K h j t e  U!~:irrnel I ~ e t l r ~ ~ c k  s u r f a c e  i s  prob:.rbly 

pei,:;crved i n  b o t h  v ; i l l  e y  c r m t ~ e  p o s i t i c m s ,  a s  near t h e  I1ont;ina C r c c k  SI tper -  

p o s i t i o n  ( s e e  P l a t e  ',A), ;iind on tlie ] . e f t  l~:j:ik tcrr;ice (:;c.e I ' l a t e  58 : i i d  5 C )  , 

wfhere I t s  pru : ,e i , ce  i s  ;,i;::,ked by q l : j c i a l  u u t v ~ i s h  [ j r a v e l s  ;;.rrd c o l l u v i u m .  

T r i b u t a r y  s h i f t  i n  t h e  down vn l l . ey  d i  r e c t i o n  d u r i n g  n l l u v i  a t i o n  s l m u l  r j  h a v e  

p r c s e r v e  I . lh i te  CI:,iiinel b e d r o c k  rind g r a v e l s  i n  : ; evera l  p o i n t s  s u c h  a s  on t h e  

r i g h t  bank  o f  E u r e k a ,  Montana ,  l4cKinnon, a n d  Ruby c r e e k s  w h e r e  t h o s e  v a l l e y s  

m e t  I n d i a n  R i v e r  v a l l e y .  L i k e w i s e ,  t h e  l e f t  bank  si tes o f  t h i s  model  h h v e  

p n t c n t i a l  f o r  N e w  Zea l .and ,  Q u a r t z ,  O p h i r  arid N i l - i c r r t i l e  c r e e k s .  

The c e n s i d e r a t i o n  o f  b e d ~ u c k  s o u r c e s  s i i o u l d  be co:i.birli.d w i t h  t h e  

brc;ader  c jeo:nr~rphic  f e a t i ~ r e s  i n  e x p l r j r a t i o n .  r a u l  ts  arid f r a c t  u r e  sy:;te!ns 

i iay b o t h  c o n t r o l  d r a i r i a ~ e  p a t t e r i i s  a n d  p r o v i d e  g o l d  t o  tfhe c o n t r o l l e d  

c h a n n e l ;  i n  t h i s  r e s p e c t ,  f a u l t s  a n d  f r a c t u r e s  s h o u l d  b e  s o u g h t  on  f a v o u r a b l e  

s t r a t h  p o s i t i o n s  a n d  e v a l u a t e d  s p e c i f i c a l l y  f o r  b o t h  p r i ~ , ; ~ r y  s o u r c e  a n d  

s u b s e q u e n t  c o n c e n t r a t i o n s .  S t r a t i g r a p h i c  s o u r c e  r o c k s  s h o u l d  r e c e i v e  

c o n s i d e r a t i o n .  Upper  . 4 u s t r a l i a  C reek  nray h a v e  p o t e n t i a l  i n  t h i s  r e s p e c t  

( i f  p l a c e r s  d e v e l o p e d  t h e r e  were n o t  d e s t r o y e d  by f l o o d w a t e r s  f r om t h e  

g l a c i a l  s p i l l w a y  u p s t r e a m ) .  t , iontana C r e e k  a n d  t h e  t r i b u t a r y  b e t w e e n  i t  

a n d  E u r e k a ,  a s  well a s  Ruby C r e e k ,  a r e  p o s s i b l e  s o u r c e  r u n e s ,  w h e r e  b a s a l  

a u r i f e r o u s  c o i q l o ; i ~ e r a t e s  s ! i ou ld  o u t c r o p .  A s  well ,  t h e  !?pper  m a r i n e  f a c i e s  

o f  t h e s e  cong1o ; i i e r a t e s  (kr;cj!,~n o n l y  froin ljri ll  c!3t e ,  Loviey, 1982) may s u p p l y  

: i i :~ r ine  p!:{i-er !;old t o  strmms i j r a l ~ n i n g  t . fmt  f s c i e s  o r  d i r e c t l y  t o  t h e  

';ih.iie C!ia:-&riel s t r a t h  a s  :!ell a s  t h e  :iiudern l r i r l j an  R i v ~ r  s t r ; : t h ,  whe re  tihey 

c r o s s  t ! ~ a t  p o s s l  b l e  s o u r c e .  



Bedruck c t x j r s c t e r  a s  a s ~ ~ r f a c e  o f  p l a c e r  c o n c e n t r a t i o n  h a s  t o  be  

c u r l s i d e r e d  f rom t h e  p o i n t  o f  view o f  a n  e x p l o r a t i o n  t o r g e t  a s  w e l l  a s  

a n  e v a l u a t i o n  f a c t o r  i n  t e s t i n g .  







F x p l o r a  t i o n  P r q r n m  -- 

Three  p o t e n t i a l  t a r g e t s  e x l s t  i n  t h i s  p o r p o s a l :  t h e  v a l l e y  f l o o r  of  

I n d i a n  R i v e r ,  which  h a s  t h e  most  i Inmediate r e w a r d s ;  t h e  bed rock  t e r r a c e  

o r  r e m a i n s  o f  t h e  M n t e  Channel  p l a c e r  yystern, which  1s l e s s  known nrrd 

I  ~ s s  dcc-t:,s,jhl e ;  .ind t h e  C r e t a c  e o u s  c o ~  iy l  o r x ~ r n  t cs on which p a r t s  t h e  

, T r ~ v i o u s  t:dryr.ts I ~ ~ i v e  c ~ o l v i d ,  \ r l , j ch  1s Ic,,c,t k r i ~ l i ~ n  <irrtl ! i h ~ r h  product  I ;  i l ~ e  

q r e ~ i t c s t  cRal11.nye ~ f  n o t  i l ~ e  g r e d t e c - t  pol p a t i o 1  and  n~cjst iJisi:!nt i c ,  ~ 1 1  d ~ .  

V a l l e y  F l o o r  P l a c e r s  -- 

The rrlodern v n 1 l . e ~  f l o o r  i s  t h e  f i r s t  p r i o r i t y  f o r  e x p l o r a t i o n  <irrd 

developineint f u r  s e v e r s 1  r e a s o n s .  The s t r a t h  on which  t h e  i j r r + v e l  ~ ~ i i i r 3 ~  

3 j  t:s i s  Lhe rircst e x t e n s i v e ,  i:iost ohv-i c ~ ~ s  t ;~;rcjet (>;i.e F 1 : i t - s ) .  I t  is :.he 

most  horiiogeneous and  most  p r e d j  c t n b l e  i n  terms o f  o v e r b u r d e n  aind g r a v e l  

th-i c k r , e s s .  The c o s t  o f  expl  o r a t j . o n ,  lar td p r c p a r a t i  on ai \d i n j  ni-ng s r e  t h e  

l o w e s t .  The a v e r a g e  g r a d e s  a r e  h i g h e r  b o t h  i n  t h e o r y  and  from l i r n i t e d  

m i n i n g  e x p e r i e n c e .  

The l o g i s t i c s  and  economics  o f  r r i n ing  i:ould a r g u e  t h a t  t h e  v a l l e y  

f l o o r  b e  x ~ i r ~ e d  f i r s t .  I f  i t  i s  h i y l t e r  i n  g r a d e  and  e s s i e s t  t o  e x p l o r e ;  

i t  would b e  t h e  l o g i c a l  p l a c e  t o  i n i t i a t s  deve1opi:ient and  m i n i n g ,  w h i l e  more 

d i s t a n t  v a l l e y  f l o o r  and bench  r e s e r v e s  a r e  d e v d o p e d  and  r o n g l i ~ : z e r a t e  

t a r ~ e t s  i d e n t i f i e d .  F u r t h e r ,  t h e  bo t tom g round  a d j a c e n t  t o  t e r r a c e  min ing  

s i t e s  s h o u l d  b e  mined e a r l y  i n  o r d e r  t o  p r o v i d e  s i t e s  f o r  s p o i l  p i l e s  a n d  

t a i l i n g s  dumps. The l ~ o y i s t i c s  o f  dumping o f f  t h e  e d g e  o f  t h e  t e r r a c e  j.s 

t h e  b e s t  s o l u t j o n  t o  d i s j l o s a l  o f  o v e r b u r d e n  and  t a i l i n g s  from t h e  p o i n t  o f  

v jew o f  b o t h  economics o f  mil-iing and  from t h e  ::spect o f  I:+nd reclzrr i=l t jon.  

(The  p r o b l e m s  o f  h y d r a u l i c  inirii~ng o r  s t r i i p p i n g  t h a t  a r o s e  i n  !-li:;tr,ric U.S. 

iniriiny t h a t  o ~ ~ t l n w e d  h y d r a t i c  x i i r~ ing  would n o t  r-pply i n  t h i s  a r e a  b w a u s e  



o f  t h e  b r o a d  v a l l e y  f l o o r ,  t h e  low l a n d  v a l u e  a n d  t h e  acceptability of 

smoo th  t a i l l n g s  f a n s  a s  oppospd  t o  Itlore o f f c n c , i v e  cirnd a p p a r e n t  "push  p~les".) 

I 4 e t a l l u r g y  a n d  r e c o v e r y  me thods  d e v e l o p e d  on  low c o s t  v a l l e y  f l o o r  q r :dve ls  

i ~ o u l d  a p p l y  t o  t h e  ribore d i f f i c u l t  bcrich V ~ ~ L J P S  rid e v p r r i e n c e  i n  t h e  v a l l e y  

ivould a i d e  c v a l u : 3 t i o n  on  tlre hc-nch. 

l l i~ch  i s  known , < b o u t  t h e  v a l l e y  f l u u r .  The :;ec.tion o f  Ti!di ;~n Rll~er 

v p p o s i t e  Q u a r t z  C r e e k  \,:as d r l l l e d  ( Y  .C.G.C., : S N l )  , ) l o n g  \ ~ i t h  simj l d r  

t a r g e t s  n e a r  Montana C r e e k ,  F u r e k a  C r e e k  dnd  t h e  head  o f  I n d i a n  R i v e r  

( I n d i a n  Cr t . ek)  be low  DominS un alnd Srll p i lu r  c ~ e c k s  ( B o s t o c k ,  1 9 4 1 3 ) .  E 8 j r l y  

e x p l o r a t i o n  s h a f t s  o c c u r  n e a r  Q z d r t z  C r ~ c k  a s  \ . e l l  a s  i n  a  b e l t  up.;ti.rarn 

f rom Ruby C ~ e e k  ( s e e  F i g u r e  B a n d  t k p  In p u c k e t ) .  R i s b y  t e s t e d  bedrock 

va1ur.s a l o n g  t h e  a c t i v e  c r l i i i r , e  o f  I ~ v - l i a n  R i v e r  I r h i ch ,  !li-C'r:~~he o f  i t s  

s i n u o s i t y  y i v e s  a  r e , ~ i ; u n < ~ b l e  d i s t r i  b l ~ t i o n  o f  tile ,p_l es a c i o C , s  t h e  v a l l e y  

/ f l o o r .  The a u t h o r  t u o k  p a r t  i n  tests o f  t h i s  s o r t  P l a t e  4 A  a n d  Crdde  

2nd  Volume).  R i s b y  mined d u r i n g  t h e  sunlrilers o f  1 9 8 3  a n d  1384 i n  a  v e r y  

r e c e n t  rricander c u t o f f  o n  t h e  v a l l e y  f l o o r ,  a s i t e  u h e r e  h e  c o u l d  mi ne  w i t h  

n e i t h e r  o v e r b u r d e n  n o r  p e r m a f r o s t .  H i s  g r a d e ,  b a s e d  o n  s h i p m e n t s  o f  g o l d  

a n d  paymen t s  made i n  g o l d ,  n o t  a l l o w i n g  f o r  s l u i c i n g  l o s s e s ,  a r e  i n  t h e  

o r d e r  o f  1 y r a m / c u b i c  y a r d  ( s e e  D i s t r i b u t i o n  o f  g o l d  ... ). 

T e s t i n g  P roy ram -- 

P r e v i o u s  t e s t i n g  a t  b e s t  i s  s e m i q u d n t i t n t i v e .  The d r ~ l l i n g  i s  a n  

unkno;.:n e n t i t y  d o n e  50 y e a r s  a g o .  T h i s  g r c u n d  i s  , 3 t y p i c a l  o f  iitost d r e d g e d  

g r o u n d  I n  t h e  K l o r ~ d i k e .  Norma l ly ,  r n~n i r rg  ~ ~ r ~ 7 \ e ~ ' ~ ' d  f rom 115 10 135% o f  t h e  

ijrcjrle i n d i c a t e d  by drilling ( s e e  ilc;ier 15 /0  J I I ~  K o r d a I e  l 9b7 ) .  The 

inho8nor jene i  t y  o f  b e d r o c k  h e r e  a r ~ d  l o t - n l  r l f  f l e  c f f e c t  n ~ a k e  d r l l l  s a 8 n p l e s  

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

Bu lk  s a m p l e s  t a k e n  by R i s b y  w i t h  a  l o a d e r  be low  t h e  a c t ~ v e  ch. i r ine1 



Pu i i i  

t e ~ ~ d  t.o g i v e  a n  u n d e r e s t i m t i o n  o f  g r a d e .  F i r s t ,  t l i e r e  i s  a  t .endency f o r  

t h e  low c_jr;itle, l , iqlher l e v c l  g r a v e l s  t o  s l o u y h  i n t o  t h e  l o w e r  s ; l r r~ples .  

Second ,  d u r j r q  t h e  c l e a n i n g  o f  bed rock  on which  t.he h i g h  g r a d e  boss1 

q r c ~ v e l  r e s t s ,  t h e  a c t i o n  o f  a  t o o t h e d  I ~ u c k e t  i n  t h e s e  we t  g r a v e l s  311d on  

b l o c k y  bed rock  tei-ids t o  p r o d u c e  a l o s s  i n t o  t h e  b l n c k y  bed rock .  Thj r d ,  

g r a v i t y  cl:>:;sifi  icat j  r ~ n  o c c u r s  r jur j  nq tthe t r : j r ~ s p u r t i  on o f  t h e  l ~ c t  s . i : ; : ; ~  1 e by 

t h e  f r o n t e n d  lo:-ttjer from i h e  ct-iannel f l o o r  t o  t i l e  b a r  i.:here 3 . t  i s  cl l~, ;~, ,ed 

and  where  i t  t e n d s  t o  mix a i ~ d  a g a i n  s e t t l e .  Snnrpl i n g  t h i s  p i l e ,  t ~ i k  i 11g a 

20 l i t r e  ( f i v e  g a l l o n )  san ip le  w i t h  a  licind c h o v e l  sppt :a rs  t o  ~~r-~,llr-:rri , te ithe 

g o l d  c o n t e ~ ~ t  o f  t h e  s a m p l e  which h a s  a l r e a d y  unde rgone  d i l u t i o n .  

The i d e a l  s a m p l e  s h o u l d  b e  from f r o z e n  g round  s o  t h a t  l ~ t l e r e  i s  no  

coi-~th~rij  n a t j n n  by e i t h e r  s l o u g h i n g  from t h e  w a l l  o f  i h e  p i t ,  f rom Flow o f  

wet ( o r  "qu. ickc. ,~ .,,ncin) g r a v e l  n e a r  bed rock  o r  f rom pt:r.colalj on I. i :;iris, ~l.!,,Cir)g 

T i n e  q o l d ,  t h e  m a t r i x  o f  a  wet  g r a v e l .  

The s a m p l e  s h o u l d  b e  l a r g e  aiid tile e n t i r e  ~ : : i l~ ip le  s h o u l d  b e  p r o c e s s e d  

a n d  measu red  f o r  g r a i n  s i z e  o f  t h e  g o l d  and  f o r  g o l d  c o n t e n t ,  c o n s i d e r e d  

i n  terms o f  t h e  a r e a  o f  bed rock  exposed  a n d  by t h e  volume o f  g r a v e l  

p r o c e s s e d .  

The s a m p l e  s h o u l d  b e  c u t  a c r o s s  t h e  g r a i n  o r  s t r i k e  o f  t h e  b e d r o c k  

t o  o b t a i n  t h e  b e s t  a v e r a g e  g r a d e  a c T o s s  I r x x l  h i g h  g r a d e  o r  low g r a d e  

b a n d s .  T r e n c h e s  s h o u l d  b e  i n  fenc;.s ( s e e  l,!:!p i n  p o c k e t ) ,  s p a c e d  i n i t i a l l y  

m 
a t  500m i n t e r v a l s  a l o n g  t h e  v a l l e y ,  w i t h  ~ : ; i ~ i , l c ~  .t:.ken i n i t i a l l y  a t  100 

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

T r e n c h e s  s h o u l d  be  iiiark by a  backhoe i ~ : ~ p : j l ~ l e  o f  d i g g i n g  p e r n i n f r o s t  a n d  

m 
sar:ipling t o  d e p t h s  o f  5 . 

rn rn 
The t r e n c h e s  s h o u l d  b e  a b o u t  1 wide and  4 u r  6 l o n g ,  and  on  t h e  

rn 
a v e r a g e  3 deep .  A l l  ik;e ;rat e r i a l  s h o u l d  b e  p r o r ~ s s e d .  

O t h e r  ~ ! ~ e t h o d s  o f  explo i -a t i .on  t h a t  c o u l d  b e  cu i - r s j~dered  b u t  which  s h o u l d  



n o t  b e  I i uces sa ry  a r e  s c i s r n l c  ( P u l l a n  drtd I l u r ~ t e r ,  1 3 8 3 ) ,  q r o u i ~ d  r 3 d r i r  socmding  

(Anncin, 1982; Annon and D a v i e s ,  1976)  and  m?r_lnetic rrrnpping. 

An a l t e r m t i v e  method i s  d r i l l i n g  l a r g e  d i a m e t e r  s o n i c  h o l e s  i n  

p e r r i ~ ~ r r o s t  ;,nd u s i n g  numerous I m l e s  a t  o r  n e a r  e a c h  s i t e .  

I n  311 c n q e s ,  a g e o l o g i s t  s l iou ld  l o g  t h e  s ample  and  rr~jke o b s e r v a t i c ~ ~ i s  

on I ~ r , . i n  <,i /e,  ~ t r a t i g r ~ i i ~ l i y ,  L,t-i:l-~~rk r e l i e f ,  ,ind b r ~ i r o c k  geo logy .  I c v e l  

~ ~ o f i l e s  uiuc3t b e  ir~dde t o  c:. trr I ilrne ifle f o i ~ o g r ~ l p l i y  o f  t l ~ e  bedrock f u r  p l  ,li:r> 1113 

b e d r o c k  d r a i n s  and  mini ng p d t i  c r n s .  

T h i s  work wguld b e  b e s t  d m e  I n  l a t e  w i n t e r  c3 , j r l y  < > l ) r j n g .  

Bench p l a c e r s .  .- -- - - - - -- 

E x p l o r a t i o n  o f  t h e  Vlhite Cien1-1e1 g r a v e l  2nd bed rock  s u r f a c e  s i - :a r~ ld  

f i  r s t  u s e  cjeoriiorphic i n t e r p r e t s t  i on c x t e ~ i d i n g  f rom t a r g e t s  ~ u t !  i i - 1 ;  d  I e  'co 

f i e l d  ircippiny and  b i~11:<07er  t r z r l c h i n g  t o  i d e n t i f y  !;ihiI 'op u f  t h e  1-!c.d:rock 

t e r r a c e .  T h i s  w u l d  b e  done  by i:::ii;p.ing k1;;per liririts o f  hc~r-!~:or=k I-!car t h e  

p r o j e c t e d  l e v e l  o f  t h e  b u r i e d  t e r r a c e ,  a s  w e l l  a s  b r e a k s  i n  s l o p e  t h a t  m i g h t  

r e f l e c t  t h e  c o n t a c t  be tween t h e  Whi te  Channel  g r a v e l  and  t h e  b e d r o c k .  

T r e n c h i n g  w i t h  a  b u l l d o z e r  e q u i p p e d  w i t h  a r i p p e r  c a p a b l e  o f  b r e a k i n g  

p e r x a f r u s t  on t h e s e  s i t e s  would i d e n t i f y  t h e  c o n t a c t  and  a l l o w  s a m p l i n g  a t  

t h a t  p c i n t .  A l t e r n a t i v e l y ,  a  s e i s m i ~ c  s u r v e y  o r  r a d a r  s o u n d i n g  iila)l o u t l i n e  

t h e  hori , :ont ,al  h P d r o c k - g r a v e l  i n t e r f a c e  and  d e f i n e  i t s  l i m j  ts. D r i l l i n g  o r  

d r i f t i n g  w u l d  b e  r e q u i r e d  t o  d e t e r m i n e  t h e  e x i s t e n c e  o f  t h e  r u r f a c e  and  

tlhe d i s t r i b u t i o n  o f  g o l d  ni!ay from i h e  riisr.yin o f  t h e  S a r i e d  t e r r a c e  wtiere 

o v e r b i ~ r d e n  ?,hi.ckens. 

1 ; - ~ t e r - ~ s e  s o l i f l r ~ c t o n  on :~: . juih s j d e s  o f  v : i l i e y s  t c i l d s  t o  b u r y  a l l u v i a l  

t . e r r z c e s  t h a t  [ r i g h t  othzr:.!j r;e a d ~ ~ e r t  i . se  t h e  p ~ j x ~ j b l e  e x i s t e n c e  o f  a  b ~ r i e d  

s t . r c 3 i h  t c n r a c e .  



F o s s i l  P l a c e r s .  - 
A v a i l ; ~ b l u  d a t a  on  t h i s  t a r g e t  i s  l i m i t e d .  Near  s u r f a c e  t j e v e l o i > ~ i ~ c n t  

o f  t h e  t.lncKir~r~rln B r o t h e r s  c a .  1911 was d o n e  i n  a r e a s  which  t h e y  fuund  t o  

b e  f a v n u r : i h l e  i n  N : K i  rrnon C r e e k ;  m i  nor p i t s  or-crlr i n  li~c:j t i  o n s  w i t h  e q i o s e d  

conglor : i t . r a te .  Ct~r r~ inco  ILtd. j l u i f o l ~ ! ! c d  \.:ljrk ; i~iicju~it  i n g  t o  11 y e a r s  o f  

; i s seesme  cr.ilili t i n  1968. ' i '!~kon Rc:.i:n!x dri ? 1 rcd i n  '1973, tkte r e p o r t -  i n g  

o f  vtliich is  j n Lowey (1982) . Tlle d j  : , t r i ! ~ u t i  on  o f  tlje cur-1g1 o:;ierat:e r~rid 

r e l ; ? t e d  r o c k s  is rnrippcd by R o s t r c k  (1942)  b a s e d  i w i r i l y  o n  f l o a t  arid i ) i .bh le  

occurrences jl-I c o l l r ~ v i w n ;  t h e  s t r u c t u r e  i s  p o o r l y  k ~ l m i n  w i t h  tile cxccpt i . r ,n  

o f  f e a t u r e s  d i :;cussed c u r l i e r .  

A r c a s u r i ; ~ h l e  b e g i n n i n g  f o r  new e x p l o r a t i o n  o f  t i i e  c o n g l o m e r a t e s  ~ o u l d  

i i:vt;lve cc:;:;pi 1 ;iti 017 o f  e>iisf.irq d a t a .  G e o l o ~ i  c a l  a n d  r;t::!ir;,ei~tolnjij r a l  

rnappjng s!i:>illd f o _ l . l . o ~  i n  n i n e s  and i n  t e s t  p i t s  c t ~ t  d ~ ~ r i n g  e x p l o r a t i o n  o f  

t h e  v a l l e y  f l l , o r  a n d  t h e  bench  t a r g e t - s  sirnce t.1-~e hcr'iruck t l - i ~ r e  h a s  t o  b e  

examined  f o r  o t iher  r c a s o n s .  C o n s i d e r a t S o n  must b e  g i v e n  t o  bclth pl:iri:r 

g o l d  v a l u e s  a s  \ d l  a s  h y d r o t h e r m a l  i r ~ i r ~ e r a l j  z a t i o n  a n d  l a t e r a t  i o n .  Trer r ch ing  

s h o u l d  b e  d o n e  t o  i m p r o v e  e x p o s u r e  :+nd b u l k  s a m p l i n g  a n d  s l u i c i n g  a n d  pa l i n ing  

o f  t h e  s a i : i p l e s  s h o u l d  h e  d o n e  t o  i d e n t i f y  y o l d  p a r t i c l e s  t h a t  w i l l  i n d i c a t e  

t h e  g e n e t i c  t y p e  o f  t h e  m e t a l  a s  well a s  a l l o w  s e m i q u a n t i t a t i v e  p r o s p e c t i n g .  

(The  t r e a t l : ~ e n t  o f  t h e  sa :  ? l e s  s h o u l d  b e  d o n e  w i  t.h c o r ~ s i  c l e r a t i o n  o f  t h e  f l  n e  

g r a i n e d  g o l d  pa r t - i  cl es 1.rij jorted by I.lacKinnon ( i n  k t  erjn, 1974)) .  



D i s t r i b i u t i o n  o f  ~ o l d , ~ ~ ~ e t a l l t ~ r ~ ~ y ,  .clr;lyie- cjnd volurrie 
. - - - - - -. - - - -. . - . -- 

The g o l d  is r i c h e s t  i n  t h e  b a s a l  g r a v e l s  b u t  v a l u e s  a r e  found i n  t h e  

u p p e r  g r a v e l s  exposed  i n  c u t s  up t o  t h e  i n t e r f a c e  of s a n d y  g r a v e l  and  t iverbank 

si lts. Gold on t h e  b a r s  o c c u r s  w i  t.tiout l o c a l  h i g h  gr:jde s u r f a c e  v ~ i r - ~ c c i ~ s  :ird 

t h e  g o l d  o c c u r s  a l o n g  t h e  l c n q t h  o f  t h e  b a r ,  a l t l -~oc tyh  b e t t e r  palin :ire lhad 

n e a r  t h e  up:;trr:nrn I - , r e s t .  

L o c a l  h i g h  g r a d e  /I,nt:s cjce i ~ e c o g n j s e d  a s  f:jlr;e bot.to:ns k-lbijve ( . l a y  

h o r i z o n s ,  b u t  I I I I ~ S ~  s i r j n i f i c c i n t l y  v a l u e s  i n  t h e  b a s a l  g r a v e l  ti;iid t o  he  

h i g h  on c o n g l o m e r a t e  r w f s  and  i n  recessive s h a l e  zon1.s \ :here pyr . i . t e  r!i-~d 

g o l d  t e n d s  t o  c o n c e n t r a t e  among c o a r s e r  I n g  g r a v e l s  t h e r e .  The l j r y e s t  

b o u l d e r s  a r e  l e s s  t h a n  4 rn. and  t h e  rlnrrrlal iimxi:riurn s i z e  is 20 cm. a l o n g  

t h e  j n te r : r i ed i a t e  n x i  s. 

The g o l d  ra r iyes  j n  s j r e  f r ~ : i ~  nubgets o f  up t o  n i n e  yrar l s  i n  ::i.ie du:m 

t o  a c u t o f f  s b o u t  jt230 r,,t:cr,h o r  64  IJ. The s i ~ e  d i s t r i b u t j o n  o f  two s:~;i;i:!i:.s 

a r e  sho;.m i.n F i q u r e  11. Both  :::imp3 2s have  s i ~ f ' r e r e d  l o s s e s  i n  b o t h  s l u i c i n g  

and  i n  c l e a n u p s  b u t  t h e y  d e m o n s t r a t e  t h e  s i z e  o f  g o l d  r e c o v e r e d  from n e a r  

s u r f a c e  g r a v e l s  ( O s b o r n e ' s  s a m p l e )  and  f rom t h e  l o w e r  g r a v e l s  ( R i s b y ' s  

s a m p l e ) .  

Grade  and  volunie f i g u r e s  a r e  shown g r a p h i c a l l y  i n  F i g u r e s  12 and  13. 





Figure  12 & t a i l e d  s k e t c h  of i x e n t  i n in i~np  a r e a s  

i 
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P l a t e  1 A  



24. V i e w  i n  f a l l  1981, south f r o n  Risby 1981-82 &nch across 
Indian R i v e r  t m a ~ d  PkKint-~on Crezk and Fhystack Mountain. 

- .  213. view frcm h2licop'ier i n  f a 1 1  1981, soiith~.?c.st aci-txs t k  
ahrt3oned dtreaye a t  t h e  nogth o f  QY:artz Crezk  tc.;-r<s 7dby 
Creek. The b ~ r i e d  Xnji_e C1-mmel te r l -ace  cili on Ind ian  
River c o n g l o r r ~ r a t e s  is  h i g h l i g h t e d  by snow on t h e  f a r  s i d e  
of t'm spruce  covel-ed f l o o r  of I r k i a n  River v a l l e y .  



Pla t e  2B 



3A. view f r a n  1984 n o r t k a s t  across the aha idolxd  ;wanderloop 
towards t h e  rrloi~th of @ a r t 2  Creek  and up the val. ley of 
Toron to Creek. 

3C. View southvest acrcss the sluice efflusnt, t k  internal 
water supply and p r e p r e d  ground, tcwards the congloirera te 
s l o p  S2l.m t k  Xhite Chanrel b n c h .  



P l a t e  

P l a t e  



4 A .  Diving for b:+1 gravels Irx_.~!eath t h e  modern c h a n n e l  a t  
Oc tobr  '84 p i t  $ 4  upstrcsrn f ~ o r n  the mouth of Q m r t z  Creek.  

Simp1 il3g gr:a\i.?l 'cars ,  S?pt:-.:ilb?r 1954, do;,;!-!stream from 
Quartz Creek ncar <he end of the road. 

4C. h high  h r  do\v~sti+:;;ri fro3 a conglom-rate o u t c r ~ p  near t k  
i.eft limit of the m a n 3 e r  tx1t :XIOW the mining  a r m .  



TI a t e  

Pla te  

P l a t e  



5B. V i e w  sou theas t  (c loc iwjse  frm previous vi?w) across irk ox 
lmw lake  towards t h e  3 ~ 1 t l e ,  spruce cov?red s l o p  b l o w  the 
projec ted  1 eve1 of th? i,hiie Chann,?l k ~ d r c x k .  t e r r a c e ,  
upstrc.am f r m  the  mmth of P j c i t i n n o n  C r e e k .  

5C. V i e w  ocrcss Indian River va l l ey ,  southwast, frcm ti?? low 
a l l u v i a l  t e r r a c e  of 5 A ,  a c r c s s  t h s  ox b 3 w  lake  t o  t he  
White Channel k d r c c k  t e r r a c e  c u t  on cong lomra te  and 
ac ross  the  over ly ing a l l u v i a l  t e r r x e  t o ~ a r d  Ruby Creek. 
The 1983-1954 work ings  a r e  v i s i b l e  i n  the  d i s t a n t  r i g h t .  



P l a t e  

P l a t e  5 B  

P l a t e  5( 



6A.  V i e w  n o r t h e a s t  from th l e f t  bank N h i t e  Ch2nnel l x n c h ,  
towards  t h e  1981-1982 k n c h  o f  Risby.  The v a l l e y  of 
Toralto Creek i n  the d i s t a n t  l e f t  j o i n s  Q u a r t z  Creek a d  
p:ss?s  b z h j r d  the ;li_)rkings k f o r e  j o i n i n g  I n d i a n  River .  

CB. V i r , w  no r t i -~ i~ r - s t  from locat ion of Ok a c r o z s  th? .'ws;np 
and t h e  over st-eapzned L - i g h t  w a l l  of I n d i a n  F i v e r  v a l f c y .  
%_=by is s j t t i n g o n a  test  p i t  near the l e v e l  of t1.e i.;hite 
Chi;nnel/corlglc.:!rr,it.e corrf act. 

6C. V i e w  u p  I n d i a n  River valley, Cktokr 1975, frox m a r  t h e  
n i c k  , m i n t  k t w e n  w h i r  and Nineinile creeks. 



P l a t e  



7A. Risby's 1954 q x r a t i o n ,  feeding dump box.  





8A. Risby's custom sluices in o p r a t j o n .  

8B. bhter spray on load in du~i~p  'box. 
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