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INTRODUCTION 

A t  t h e  r eques t  of Canarc t ic  Resources Ltd . ,  a d e t a i l e d  geologic  

mapping and geochemical program v7as c a r r i e d  o u t  on f i f t y - n i n e  (59) 

c la ims  i n  t h e  Howell. Creek a r e a  t h i r t y  ( 3 0 )  miles  south  of Fe rn ie  B.C. 

A p a r t y  of f i v e ,  c o n s i s t i n g  of  g e o l o g i s t s  H . H .  W i l l i a m s  and E.W. James, 

a s s i s t a n t s  3. Koning, K. Hopkins, and cook F . G .  W i l l i a m s  were r e t a i n e d  

i n  t h e  f i e l d  f o r  t h e  pe r iod  June 1 2 ,  t o  June 2 4 ,  1971. 

The geochemical program cons i s t ed  of d e t a i l e d  stream sediment 

sampling, stream water ana lyses ,  and l imi t ed  s o i l  sampling. Ex t r ac t ab le  

t o t a l  heavy me ta l s  ana lyses  were c a r r i e d  ou t  i n  t h e  f i e l d  on stream 

sediments and s o i l s ;  p l u s  t o t a l  heavy meta l  ana lyses  on s t ream waters .  

Stream sediments,  s o i l s ,  and rock samples were analysed by Core Lab- 

o r a t o r i e s  Inc.  f o r  Cu, Pb ,  Zn, N i ,  Mo, F ,  and Au. 

De ta i l ed  geologic  mapping was c a r r i e d  o u t  a t  a s c a l e  of 

1" = 1/4 mi l e .  

The fol lowing r e p o r t  i s  a r e s u l t  of t h e  above o u t l i n e d  f i e l d  

program. 
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LOCATION AND ACCESS 

The Howell Creek p rope r ty  l i e s  w i th in  t h e  Canadian Rocky 

Mountains i n  Southeastern B r i t i s h  Columbia a t  approximately l a t i t u d e  

49" 15 '  and longi tude  114' 30' ( s ee  Map 1) .  

The a rea  i s  a c c e s s i b l e  v i a  a B r i t i s h  Columbia F o r e s t  Se rv ice  

road from t h e  Morrissey Bridge t e n  mi l e s  southwest of Fe rn ie .  Numerous 

logging roads  provide access  t o  most of t h e  claims.  

F i f ty -n ine  (59) c la ims  comprising t h e  Howell Creek p rope r ty  

are loca ted  near  t h e  headwaters of and between Howell and Twentynine 

Mile Creeks (Map 2 ) .  Although most of  t h e  cl.aim p o s t s  have been 

des t royed  by r e c e n t  f o r e s t  f i r e s ,  t h e  fol lowing c la im p o s t s  were loca ted :  

I n i t i a l  Pos t  Cat #1 ( t a g  # 839367) 

'I C a t  # 2  ( t ag  # 839368) 

F i n a l  Pos t  C a t  #1 ( t a g  # 839367) 

'I C a t  #2 ( t a g  # 839368) 

'I 

II 

I n i t i a l  Pos t  ROK 46  ( t a g  # 213663M) 

II 
I' ROK 47 ( t a g  # 21365Ml 
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PI-IYS IOGR4PMY - 

The p rope r ty  i s  cha rac t e r i zed  by two rugged east-west  

t r end ing  r i d g e s  wi th  e l e v a t i o n s  of approximately 7500 f e e t .  Maximum 

rel ief  i s  i n  t h e  o r d e r  of 3000 feet .  Numerous i n t e r m i t t e n t  t r i b u t a r y  

s t reams of  HobJell and Twentynine Mile Creeks d r a i n  t h e  a r e a .  

A t h i c k  growth o f  evergreens formerly covering t h e  p rope r ty  

has been l a r g e l y  des t royed  by a f o r e s t  f i r e .  A s  a r e s u l t ,  cons ide rab le  

outcrop  has been exposed g r e a t l y  f a c i l i t a t i n g  geo log ic  mapping. 

However, acce le ra t ed  e ros ion  has  d i s t u r b e d  t h e  s o i l  p r o f i l e  on t h e  

s t e e p  s l o p e s ,  h inder ing  geochemical s o i l  sampling. 
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PREVIOUS WORK 

The Geological  Survey of Canada ( P r i c e ,  1965) mapped t h e  

area on a scale  of 1" = 1 m i l e  and o u t l i n e d  t h e  a l k a l i  syeni - te  complex 

i n  t h e  H o w e l l  Creek area.  J o n e s  (1966) c a r r i e d  o u t  f u r t h e r  s t r u c t u r a l  

s t u d i e s  on t h e  H o w e l l  Creek s t r u c t u r e .  

The p rope r ty  w a s  f i r s t  s t a k e d  by M r .  N.C. Lenard i n  1969. 

Minor ground p rospec t ing  and reconnaissance  f i e l d  geochemical stream 

sampling were c a r r i e d  o u t  i n  1969 arid 1970. P o s s i b l e  geochemical 

stream sediment anomalies w e r e  i n d i c a t e d  by t h i s  pre l iminary  work. 
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GEOLOGY ___- 

General Geology 

(I) 

The major geologic  f e a t u r e  i n  t h e  a r e a  i s  t h e  Howell Creek 

f e n s t e r  exposing UppeiLCretaceous Wapiabi and Bel ly  River s t ra ta  wi th in  

an envelope of o l d e r  rocks .  An a l k a l i  s y e n i t e  i n t r u s i v e  complex i s  

exposed along t h e  southwestern margin of t h e  f e n s t e r .  The Lewis 

Thrust  and Howell F a u l t  c u t  t h e  s y e n i t e  i n t r u s i v e .  

The Howell Creek minera l  p rospec t  encompasses t h e  s y e n i t e  complex 

and p a r t s  of  t h e  complexly f a u l t e d  sedimentary sequence of Precambrian 

through Cenozoic s t r a t a .  

S t r a t i g r a p h i c  r e l a t i o n s h i p s  and potassium-argon age d e t e r -  

mina t ions  suggest  a l a t e  Lower Cretaceous o r  e a r l y  Upper Cretaceous 

emplacement of  t h e  s y e n i t e  complex (Gordy and Edwards, 1962; P r i c e ,  1965) .  

P r i c e  (1965) has shown t h a t  t h e  i n t r u s i v e s  c u t  Precambrian P u r c e l l ,  

Cambrian, Devonian, Rundle Group, Rocky Mountain format ion ,  J u r a s s i c  

F e r n i e  Group, and t h e  b a s a l  Lower Cretaceous s t r a t a .  I n  t h e  Howell 

Creek a r e a  t h e  i n t r u s i v e s  a r e  not  seen c u t t i n g  t h e  Lower Cretaceous 

s t r a t a  bu t  a r e  shown t o  be i n  f a u l t  c o n t a c t  with t h e s e  younger s t r a t a .  

P r i c e  (1965) d e s c r i b e s  t h e  s y e n i t e  complex a t  t h e  headwaters 

of Harvey Creek as,  ''a smal l  s tock  of t r a c h y t e ,  c o n s i s t i n g  of sub- 

hed ra l  la th-shaped o r t h o c l a s e  phenocrysts  up t o  5mm long ,  s e r i c i t i n e d  

and kao l in i zed ,  i n  a groundmass of minute s u b p a r a l l e l  o r t h o c l a s e  

l a t h s  wi th  disseminated g ranu les  of i r o n  oxides" .  
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GEOLOGY 

General Geology (Con ' t ) 

The grounclmass i s  r epor t ed ly  h ighly  a l t e r e d  and t h e  t r a c h y t i c  t e x t u r e  

and composition appears  uniform throughout most of t h e  mass. The 

Howell Creek s tock  i s  composed of s i m i l a r  t r a c h y t e  and s y e n i t e .  

Geology of t h e  Howell Creek I n t r u s i v e  Complex - ~ -  

Geological  mapping on a s c a l e  of 1" = 1/4 m i l e  was c a r r i e d  

o u t  i n  t h e  Howell Creek a r e a  I n  conjunct ion  wi th  a d e t a i l e d  geochemical 

program. Time 1.imi.tations prevented d e t a i l e d  mapping of t h e  e n t i r e  

p rope r ty ,  however, cons ide rab le  d e t a i l  was obta ined  i n  t h e  more 

g e o l o g i c a l l y  p rospec t ive  a r e a s .  Heavy snow cover on t h e  west end of t h e  

p rope r ty  l i m i t e d  geo log ica l  mapping i n  t h a t  s e c t o r .  

Mapping by t h e  G . S . C .  ( P r i c e ,  1965) formed t h e  b a s i s  of t h e  

mapping program and has  been used ex tense ly  t o  complete mapping i n  a r e a s  

unmapped by t h e  p r e s e n t  program. A photogeologic  s tudy  w a s  no t  c a r r i e d  

o u t ,  n e c e s s i t a t i n g  ex tens ive  r e l i a n c e  upon previous  f a u l t  i n t e r p r e t a t i o n s .  

The composite geologic  map on a s c a l e  of 1" = 1 /4  mi l e  i s  p resen ted  as 

Map 3 . .  

Semi-detailed mapping of t h e  Howell Creek i n t r u s i v e  complex 

has o u t l i n e d  a more complex i n t r u s i v e  than previous  mapping i n d i c a t e d  

(Map 3 ) .  F i e l d  r e l a t i o n s h i p s  i n d i c a t e  t h a t  t h e  main mass of s y e n i t e  

c o n s i s t s  of a zoned s tock  e x h i b i t i n g  i n t r u s i v e  b r e c c i a t i o n  and a l t e r a t i o n  

ha los .  
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GEOLOGY 

Geology of t h e  Howell Creek I n t r u s i v e  Complex (Con' t )  

There i s  a pronounced t e x t u r a l  change i n  an  e a s t e r l y  d i r e c t i o n  from a 

f ine-gra ined  g r e y  t r a c h y t e / t r a c h y t e  porphyry through p rogres s ive ly  

more p o r p h y r i t i c  t r a c h y t e  i n t o  a v e r y  coarse-grained g r e y  s y e n i t e  (Syen i t e  A ) .  

S y e n i t e  c h a r a c t e r i z e d  by a ve ry  coarse-grained t e x t u r e ,  s u b p a r a l l e l  

f e l d s p a r  l a t h s  up to  3/4" l ong ,  a p i n k i s h  color on f r e s h  s u r f a c e  and 

d i s t i n c t i v e  r u s t y  r e d  weather ing h a s  been included i n  s y e n i t e  A .  T h i s  

s y e n i t e  occurs as s m a l l  dykes w i t h i n  Precambrian Roosevi l le  a r g i l l i t e s  

and as a s i l l - l i k e  mass between t h e  Cambrian q u a r t z i t e s  of t h e  F la thead  

formation and Cambrian carbonates  of t h e  Elko formation.  P a r t  of t h i s  

s i l l - l i k e  m a s s  e i t he r  c u t s  through t h e  C a m b r i a n  and Devonian carbonates  

on t h e  east  end of t h e  p rope r ty  o r  i s  a n  e r o s i o n a l  remnant of a l a r g e  

dyke c u t t i n g  t h e  carbonates .  A t h i n  breccia zone of var iable  t h i c k n e s s  

(2 - 1 0  f e e t )  occurs  a t  t h e  syeni te -carbonate  c o n t a c t .  Hornfels  

a re  developed in narrow zones near  t h e  borders of t h e  dykes c u t t i n g  t h e  

a r g i l l i t e s .  The c o n t a c t  of s y e n i t e  and Precambrian q u a r t z i t e s  

( P h i l l i p s  Formation) forms a brecciated zone s e v e r a l  t e n s  of f e e t  wide 

(Syen i t e  R ) .  T h i s  b r e c c i a t e d  zone g r a d e s  i n t o  a h i g h l y  c h l o r i t i z e d  

s y e n i t e  w i th  a pronounced green  color ,  t h e  c h l o r i t i z e d  zone bcing 

several  hundred f e e t  wide (Syeni te  C ) .  

Re la t ionsh ips  between t h e  s y e n i t e  and q u a r t z i t e  on t h e  

southern  margin of t h e  i n t r u s i v e  complex could n o t  be resol.vec1 due t o  

p a u c i t y  of outcrop .  
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G EOLCG Y 

Geology of t h e  Howell Creek I n t r u s i v e  Complex (Con ' t )  

However, t h e  presence of u n f o s s i l i f e r o u s ,  c h e r t y ,  limy dolomite  

(poss ib ly  Cambrian) r e s t i n g  on  Precambrian P h i l l i p s  q u a r t z i t e s  nay 

i n d i c a t e  complex f a u l t i n g  through t h i s  zone. 

Geologic s t r a t a  w i th in  t h e  map a r e a  have a gene ra l  NW s t r i k e  

and d i p  s t e e p l y  t o  t h e  NE. Severa l  major t h r u s t  f a u l t s  c u t  t h e  map 

a r e a  ( see  Map 3). 
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GEOCHFKISTRY 

0 

0 

The geochemical program cons i s t ed  of d e t a i l e d  stream sediment 

sampling, T o t a l  Heavy Metal (THP4) ana lyses  of water and e x t r a c t a b l e  THM 

i n  sediments ,  spo t  check e x t r a c t a b l e  THM ana lyses  of s o i l s ,  l i m i t e d  s o i l  

sampling, and sampling of count ry  rock .  A l l  s t a t i o n  l o c a t i o n s  are p l o t t e d  

on Map 4 ,  and a l l  a n a l y t i c a l  d a t a  a r e  enclosed i n  Appendix 1. 

Comments on t h e  hydrologic  g r a d i e n t s  and s o i l  p r o f i l e s  a r e  

p re sen ted ,  followed by a d i scuss ion  of r e s u l t s  of ge'ochemical ana lyses .  

Hydro log  i c  Grad i e n t s 

The two major s t reams,  Howell and Twentynine Mile Creeks,  

have r e l a t i v e l y  s t e e p  hydrologic  g r a d i e n t s  of about  200 f e e t  pe r  m i l e .  

A l l  t r i b u t a r y  s t reams have much s t e e p e r  g r a d i e n t s ,  o f t e n  exceeding 1000 

f e e t  pe r  m i l e .  These s t e e p  g r a d i e n t s  r e s u l t  i n  removal of most sediment 

f i n e s  and make stream sediment sampling d i f f i c u l t .  Heavy runoff  from 

snow mel t  complicates  sampling. 

S o i l  P r o f i l e s  

The s o i l  p r o f i l e  developed i n  t h e  a r e a  belongs t o  t h e  azonal  

s o i l  c l a s s ,  c h a r a c t e r i z e d  by l i t t l e  o r  no d i . f f e r e n t i a t i o n  of t h e  pa ren t  

m a t e r i a l .  The p r o f i l e  e x h i b i t s  h ighly  developed s k e l e t a l  f e a t u r e s ,  

shal lowness ,  weakly expressed horizon d i f f e r e n t i a t i o n ,  and s t r o n g l y  

eroded soil cover .  On t h e  s t e e p  upper s lopes  t h e  s o i l  forms a t h i n  

s t r o n g l y  eroded r e s i d u a l  mant.le, 6 inches  t o  18 inches  t h i c k ,  w i t h  a 

very  t h i n  A horizon and no wel l  def ined  B hor izen;  1 
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GEOCHEMISTRY 

Soi l  P ro f i - l e s  (Can't) 

t h e  R and C hor izons  form an  i n t i m a t e l y  mixed zone of rocky unweathered 

t o  poor ly  weathered pa ren t  m a t e r i a l .  The lower s lopes  near t h e  

v a l l e y  f l o o r  c o n s i s t  of g l a c i a l  m a t e r i a l  of vary ing  t h i c k n e s s ,  t h inn ing  

upslope. 

S o i l  p r o f i l e  development v a r i e s  with r e l i e f ;  t h e  b e t t e r  

de f ined  s o i l  hor izons  developed where r e l i e f  i s  l o w .  Parent  rock 

m a t e r i a l  a f f e c t s  t h e  c h a r a c t e r i s t i c s  of t h e  s o i l  p r o f i l e ,  r e f l e c t i n g  

d i f f e r e n t i a l  weathering c h a r a c t e r i s t i c s .  S o i l s  der ived  from underlying 

Cretaceous s h a l e s  show r e l a t i v e l y  good horizon development and a 

c h a r a c t e r i s t i c  grey  t o  l i g h t  r ed  brown C horizon.  S o i l s  der ived  from 

s y e n i t e  a r e  c h a r a c t e r i s t i c a l l y  r edd i sh  to i n t e n s e  r u s t y  brown i n  

c o l o r  and have no d i s t i n g u i s h a b l e  C hor izon .  

High r e l i e f  wi th  subsequent h igh  runoff  r a t e s  r e s u l t  i n  

poor l each ing ,  l a c k  of horizon development, and g e n e r a l l y  only  s u b t l e  

developments of geochemical g r a d i e n t s  by hydromorphic p rocesses .  

I n  heav i ly  vege ta ted  a r e a s ,  r e s i d u a l  s o i l  anomalies der ived  by 

mechanical weathering should be supe r j acen t  anomalies .  However, 

removal of f o r e s t  cover  by r e c e n t  f o r e s t  f i r e s  has  r e s u l t e d  i n  increased  

e ros ion  which w i l l  a f f e c t  geochemical s o i l  anomaly d i s p e r s i o n  p a t t e r n s .  
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G EOC HEM I STRY 

T o t a l  Heavy Metal (T'HM) Analyses 

THM f i e l d  a n a l y s e s ,  u s i n g  t h e  method o u t l i n e d  by Smith (19641, 

were r o u t i n e l y  c a r r i e d  o u t  on stream waters and f o r  e x t r a c t a b l e  THM 

i n  t h e  stream sediments a t  each sample s t a t i o n .  S o i l  samples w e r e  

p e r i o d i c a l l y  checked f o r  e x t r a c t a b l e  THM. A l l  THM e x t r a c t i o n s  were 

c a r r i e d  'out  on bulk  samples r a t h e r  t han  t h e  -80 mesh f r a c t i o n s .  

Stream Waters : 

THM d a t a  f o r  stream waters are  shown on Map 5. The 

r e g i o n a l  background T€B4 va lue  i n  t h e  waters of t h e  area 

h a s  been e s t a b l i s h e d  a s  less than  0.010 ppm. Anomalous 

THM v a l u e s  are p r e s e n t  on Wutluk Creek, a t r i b u t a r y  of Twenty- 

n ine  M i l e  Creek, and on an unnamed t r i b u t a r y  of H o w e l l  Creek, 

immediately n o r t h  of Wutluk Creek. 

The magnitude of t h e  anomalous v a l u e s  on Wutluk Creek 

v a r i e d  from 0.06 t o  0.08 ppm w i t h  a s i n g l e  h igh  v a l u e  of 

0.20 pprn (Fig 1 ) .  The anomaly w a s  t r a c e d  up Wutluk Creek 

t o  i t s  source  on a t r i b u t a r y  of Wutluk Creek. Ground water 

f eed ing  t h e  s m a l l  t r i b u t a r y  passes through t r a c h y t e  rubb le .  

D i l u t i o n  from snow m e l t  w a s  a t  a minimum on t h e  anomalous 

t r i b u t a r y ,  however, a l l  o t h e r  t r i b u t a r i e s  were swollen and 

d i l u t e d  by snow m e l t  r u n o f f .  

The "anomalous area" on t h e  t r i b u t a r y  of Howell Creek i s  

r e l a t i v e l y  small  and could n o t  be t.raced t o  i t s  source  because 

of snow cover.  
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GEOCHEMISTRY 

Stream Waters ( c o n ' t )  : 

Di lu t ion  from runoff  and d i s t a n c e  from a probable  source 

g r e a t l y  gubdue t h i s  anomaly. The h ighes t  anomalous va lue  i s  

s l i g h t l y  g r e a t e r  than 0.013 ppm. Th i s  anomalous a r e a  should 

be f u r t h e r  d e l i n e a t e d  l a t e  i n  t h e  summer season t o  minimize 

t h e  meltwater  d i l u t i o n  and f i n e  sediment l o s s  experienced i n  

s p r i n g  . 

Stream Sediments : 

The e x t r a c t a b l e  THM d a t a  f o r  stream sediments a r e  shown on 

Map 5. Regional background THM va lue  has been e s t a b l i s h e d  a t  

3 ppm. Anomalous THI4 v a l u e s  i n  t h e  s t ream sediments co inc ide  

wi th  t h e  THM anomalies i n  stream water i n  Wutluk and Howell Creeks. 

The stream sediment THM p r o f i l e  f o r  Wutluk Creek i s  shown 

i n  F ig .  1. Magnitude of t h e  anomalous v a l u e s  v a r i e s  from 1 2  ppm 

t o  44  ppm. The anomalous sediments have been der ived from a 

t r a c h y t e  i n t r u s i v e ,  which i s  t h e  source rock f o r  o t h e r  non- 

anomalous stream sediments i n  o t h e r  t r i b u t a r i e s  i n  t h e  same 

l o c a l  a r e a .  T h i s  sugges ts  t h a t  t h e  source of t h e  anomalous 

sediments i s  a minera l ized  zone wi th in  t h e  t r a c h y t e .  N o  

minera l ized  zones were l o c a t e d ,  however, ou tcrop  i s  sparce  

i n  t h e  a r e a .  

The anomaly on t h e  t r i b u t a r y  of Howell Creek i s  not  a s  

pronounced and could not  be t r a c e d  t o  i t s  source because of 

snow cover.  Anomalous va lues  o v e r l i e  Cretaceous Vlapiahi 

s h a l e s  and have probably been d i l u t e d  by a d d i t i o n  of s h a l e  

der ived  sediment. 
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GEOCHEYI STRY 

Stream Sediments (Con ' t ) :  

THM ana lyses  of s t ream sediment der ived  from Wapiabi s h a l e  

i n d i c a t e s  low Tml (0.5 ppm; s e e  Map 5 )  suggest ing an upstream 

source  of t h e  anomalous sediment ,  probably t h e  t r a c h y t e  

i n t r u s i v e .  Considerable  p y r i t e  mine ra l i za t ion  was found wi th in  

t h e  Cambrian q u a r t z i t e s ,  s y e n i t e s ,  and Precambrian a r g i l l i t e s  

a t  the  headwaters of t h e  anomalous t r i b u t a r y  s t r e a n .  Outcrop 

w a s  l i m i t e d  due t o  snow cover and hindered f u r t h e r  eva lua t ion ,  

however, f u r t h e r  m i n e r a l i z a t i o n  i s  ind ica t ed .  

S o i l s  : 

R e l a t i v e l y  few s o i l  samples were analyzed f o r  e x t r a c t a b l e  

THM c o n t e n t s  and those  s o i l s  analyzed y ie lded  0.0 t o  0 .5  ppm 

e x t r a c t a b l e  THM. The rugged t e r r a i n ,  h igh  runoff  r a t e  and poor 

l each ing  r e s u l t s  i n  l i t t l e  hydromorphic migrat ion of me ta l s  t o  

t h e  s o i l  hor izon .  Ex t r ac t ab le  THM ana lyses  of soils does not  

appear t o  be very  u s e f u l  i n  t h e  a r e a  i n  view of t h e  absence of 

a we l l  developed C horizon.  

Geochemistrv of Stream Sediments. S o i l  and Source Rock 

Stream sediments,  s o i l  and source rock samples were analyzed 

by atomic absorp t ion  spectrophotometry f o r  t o t a l  Cu , Pb , Z n  , N i  I and Fo 

and f o r  weak a c i d  e x t r a c t a b l e  Cu and Zn. 
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GEOCHEMISTRY 

Geochemistry of Stream Sediments, S o i l  and Source Rock (Con ' t )  

Severa l  samples of Cretaceous Wapiabi s h a l e  and unmineral ized s y e n i t e / t r a -  

c h y t e  were analyzed €or t o t a l  Cu, Pb, Zn, N i l  and Mol t o  e s t a b l i s h  

background l e v e l s  €or t h e s e  t w o  rock  t y p e s  and t o  e v a l u a t e  t h e  r e l a t i v e  

importance of t h e s e  rock  t y p e s  as  a source  of anomalous metal v a l u e s .  

Zn, Cu, Pb, N i  and Mo i n  Shale  S y e n i t e  and S o i l :  

The norma.1 background €or t h e s e  elements  i n  Wapiabi s h a l e  

and s y e n i t e / t r a c h y t e  may be cons idered  t o  be: 

Wapiabi Shale  Zn - 105 ppm; Cu - 1 0  p p m ;  Pb - 1 0  ppm; 

N i  - 28 p p m ;  Mo - 30 ppm. 

S y e n i t e / t r a c h y t e  Zn - 85 ppm; Cu - 10  ppm; Pb - 38 ppm; 

N i  - 20 ppm; M o  - 2 0  p p m .  

Molybdenum i s  t h e  o n l y  element showing abnormally h i g h  

concen t r a t ion  i n  both  t h e  s h a l e  and s y e n i t e .  Average Mo 

c o n c e n t r a t i o n s  i n  s y e n i t e s  and s h a l e s  reported by Turekian and 

Wedepohl (1961) are  0.6 p p m  and 2.6 ppm r e s p e c t i v e l y  compared 

t o  2 0  ppm a n d ' 3 0  ppm M o  i n  s y e n i t e  and s h a l e  from t h e  H o w e l l  

Creek area.  

Anomalous M o  c o n c e n t r a t i o n s  i n  t h e  stream sediments  could 

be d e r i v e d  from e i t h e r  a s y e n i t e  or  s h a l e  source  and would n o t  

n e c e s s a r i l y  r e f l e c t  M o  m i n e r a l i z a t i o n .  

S o i l s  i n  t h e  area have r e g i o n a l  background c o n c e n t r a t i o n s  of: 

CU - 52 ppm; Pb - 91 ppm; Zn - 96 p p m ;  Ni - 1 4  ppm; Mo - 11 ppm. 
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G EOC HEM I STRY --- 

Geochemical Dispersion P a t t e r n s  of Cu, Pb, Zn, N i  and Mo i n  S t ream 

-0 

Sediiients and S o i l  

The average  N i  and Mo c o n c e n t r a t i o n s  i n  s t reams sediments  i n  

t h e  H o w e l l  Creek area have been e s t a b l i s h e d  a t  24 ppm and 1 . 6  ppm 

r e s p e c t i v e l y .  N o  anomalous d i s p e r s i o n  p a t t e r n s  a r e  e v i d e n t  f o r  N i  i n  

e i t h e r  s o i l  o r  stream sediment,  however, t w o  anomalous Mo v a l u e s  a r e  

p r e s e n t . 0 1 ~  Wutluk Creek (see Map 7 ) .  The r e l a t i v e l y  l o w  r e g i o n a l  M o  

v a l u e s  i n  stream sediments  i n  t h e  area s u g g e s t s  t h a t  t h e  anomalous 140 

c o n t e n t s  a re  der ived  from a minera l ized  zone, however, a n  unmineral ized 

t r a c h y t e  source  cannot  be d iscounted  wi th  t h e  p r e s e n t l y  l i m i t e d  d a t a .  

Molybdenum c o n t e n t s  of t h e  soils are n o t  anomalously h igh  i n  

v i e w  of t h e  average  Mo c o n t e n t s  of t h e  s y e n i t e  and s h a l e  i n  t h e  nap a r e a .  

Cutoff v a l u e s  for  Cu, Pb and Zn i n  stream sediments  have been 

s e t  a t  60 ppm, 80 p p m ,  and 200 ppm r e s p e c t i v e l y ,  u s i n g  t w o  s tandard  

d e v i a t i o n s  about  t h e  mean as a c u t o f f  c r i t e r i o n .  Using t h e s e  c u t o f f  

v a l u e s ,  s t r o n g  Cu, Pb and Zn anomalies  a re  e v i d e n t  on Wutluk Creek 

c o i n c i d e n t  w i th  t h e  THM anomalies.  Zinc v a l u e s  a re  extremely h igh ,  being 

i n  excess  of 1000 ppm. S o i l s  i n  t h e  area do n o t  show s t r o n g  geochemical 

anomalies  f o r  t h e s e  t h r e e  elements ,  however o n l y  r e l a t i v e l y  few s o i l  

samples were obta ined .  

The h i g h  ra t ios  of ex-Cu/total  Cu and ex-Zn/total  Zn i n  t h e  

stream sediments  i n d i c a t e s  a hydromorphic o r i g i n  of t h e  anomalous 

Cu and Zn anomalies.  T h i s  s u g g e s t s  l e a c h i n g  o f  a minera l ized  zone 

c o n t a i n i n g  Cu and Zn s u l f i d e s .  
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MINERALIZATION 

Q- 

N o  evidence was found fo r  gold  or uranium mine ra l i za t ion  i n  t h e  

Precambrian and Cambrian q u a r t z i t e s  i n  a s s o c i a t i o n  w i t h  inajor f a u l t s  

or i n t r u s i v e  c o n t a c t s ,  a l though abundant p y r i t e  m i n e r a l i z a t i o n  was found 

i n  t h e  Cambrian F la thead  formation near  t h e  headwaters o f  Twentynine 

M i l e  Creek. P y r i t e  m i n e r a l i z a t i o n  is f a i r l y  e x t e n s i v e  i n  t h e  q u a r t z i t e s  

and s y e n i t e  i n  t h i s  area,  t h e  f u l l  e x t e n t  o f  t h i s  m i n e r a l i z a t i o n  n o t  

being determined due t o  l i m i t e d  o u t c r o p  and heavy snow cover .  I t  i s  

s i g n i f i - c a n t  t h a t  t h e  e x t e n s i v e  p y r i t e  m i n e r a l i z a t i o n  i s  a d j a c e n t  t o  t h e  

pronounced geochemical anomalies  on Wutluk and Howell Creeks.  The 

presence  of t h e  three element geochemical anomaly on Wutluk Creek 

i n d i c a t e s - t h e  presence  of Cu-Pb-Zn s u l f i d e  m i n e r a l i z a t i o n  i n  t h e  

t r a c h y t e .  The numerous major t h r u s t  f a u l t s  through t h e  area may c o n t r o l  

m i n e r a l i z a t i o n .  

F l u o r i t e  m i n e r a l i z a t i o n  w a s  found a t  t h e  carbonate-syeni te  

c o n t a c t .  The e x t e n t  of t h i s  m i n e r a l i z s t i o n  could n o t  be a c c u r a t e l y  

d e l i n e a t e d  due t o  ve ry  l i m i t e d  outcrop.  Patchy mine ra l i za t ion  occurs  

across a 1 0  foot wide c o n t a c t  zone of b r e c c i a t e d  carbonate  and s y e n i t e  

w i t h  t h e  f l u o r i t e  o c c u r r i n g  i n  both  t h e  b r e c c i a t e d  carbonate  and s y e n i t e .  

A g r a b  specimen assayed 4 .6% f l .uorine or a.pproximately 9 . 2 %  f l u o r i t e .  

Trenching w i l l  be r e q u i r e d  t o  determine t h e  n a t u r e  and e x t e n t  of 

m i n e r a l i z a t i c n  am3 e s t a b l i s h  a r e l i a b l e  grade .  

Minor ba r i t e ,  a s  a secondary m i n e r a l ,  was found a t  t h e  

carbonate-syeni te  c o n t a c t ,  however, t h e  minor amount p r e s e n t  i s  n o t  of 

economic s i g n i f  icamce. 
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MINEPALIZAT ION 

Although t h e  geol0gi.c s e t t i n g  of ca rbona te  and q u a r t z i t e s  i n  

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

m i n e r a l i z a t i o n ,  no evidence of Mo w a s  found. 
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CONCLUSIONS 

The H o w e l l  Creek  i n t r u s i v e  h a s  been shown t o  be a complexly 

zoned t r a c h y t e ,  s y e n i t e ,  and a l t e r e d  s y e n i t e  complex i n t r u d i n g  Pre-  

cambrian through Cretaceous s t r a t a ,  exposed by t h e  Howell Creek f e n s t e r .  

Extensive p y r i t e  mine ra l i za t ion  was found on t h e  w e s t  end of 

t h e  p rope r ty  a s s o c i a t e d  w i t h  t r a c h y t e ,  s y e n i t e ,  and q u a r t z i t e s .  Cu, Pb, 

and Zn geochemical anomalies i n d i c a t e  t h e  p o s s i b i l i t y  of a d j a c e n t  

e x t e n s i v e  m i n e r a l i z a t i o n  i n  t h i s  area. Mine ra l i za t ion  may be f a u l t  

c o n t r o l l e d .  

F l u o r i t e  m i n e r a l i z a t i o n  i s  a s s o c i a t e d  w i t h  t h e  carbonate  

s y e n i t e  c o n t a c t  a t  t h e  eas t  end of t h e  p r o p e r t y .  Exten t  of t h i s  

m i n e r a l i z a t i o n  i s  p r e s e n t l y  unknown due t o  l i m i t e d  o u t c r o p  of t h e  

c o n t a c t  zone, however, t h e  m i n e r a l i z a t i o n  i s  secondary. 
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It i s  recommended t h a t :  

1. The geochemical anomalies o u t l i n e d  be f u r t h e r  i n v e s t i g a t e d  by 

a )  d e t a i l e d  stream sediment and water sampling program 

on t h e  headwaters of Howell Creek, and 

b) a d e t a i l e d  s o i l  sampling program between FIowell and 

Twentynine Mile Creeks over  t h e  anomalous zones. 

The geochemical program should be c a r r i e d  out  dur ing  l a t e  

summer o r  e a r l y  f a l l  when snow cover and meltwater runoff a r e  a t  a 

minimum. 

2. A n  Induced Polar iza t i .on  survey be c a r r i e d  o u t  over t h e  anomalous 

zones t o  i n v e s t i g a t e  t h e  p o t e n t i a l  f o r  a disseminated s u l f i d e  source 

of t h e  geochemical anomalies.  

3 .  Trenching be c a r r i e d  o u t  a1or.g t h e  carbonate-syeni te  c o n t a c t  t o  

f u r t h e r  eva lua te  t h e  e x t e n t  of t he  f l u o r i t e  m i n e r a l i z a t i o n .  

4. 

r e s u l t s  i n  t h e  Wutluk Creek a r e a ,  a s m a l l  s y e n i t e  i n t r u s i o n  t h r e e  

m i l e s  n o r t h  of  t h e  p rope r ty  should be prospec ted .  

I f  f u r t h e r  geochemical and geophys ica l  work produces f avorab le  

Respec t fu l ly  submi t ted ,  

Harold H. Will iams, Ph.D., P.Geol. 

Consul t ing Geologis t  

/ 

Calgary,  Alber ta  

June 30, 1971 

E r i c  W. J abds ,  B.Sc. 

Consu 1 t ing  G eo lcg i s t 
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TOTAL HEAVY METAL DATA 

Station N o .  EX-THN THM Ex-TIM 
Sediment Water Soil 

-- (@?g (ppm 1 ( p p r n  1 - 

1 

2 

44 

44 

0.2 

0.08 

3 

5 

44 

-- 
0.08 

0.08 

6 

7 

0.08 

0 .0  

8 

9 

10 

11 

12  

13  

14 

1 6  

17 

18 

19 

0.04 

0.04 

0.04 

0.04 

0.0 

-- 0.0 

0 .0  

0.0 

0.0 

0.1 

0.1 -- 
0.0 

-- 
3.0 

-- 
0.0 

0.0 

0 .0  

22 

23 

-- 
0.1 

-- 24 

25 -- 
26 

30 

200 

201. 

202 

203 

2.4 

3.0 

2.4 

3.0 

.... 
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TOTAL HEAVY METAL DATA (CON'T) 

S t a t i o n  N o .  Ex-'I'HM THM EX -T 134 
Sediment Water Soil 

(PPm 1 (PPm 1 (Ppm 1 

2 04 

206 

209 

211 

212 

21 3 

215 

218 

221 

32 

33 

34 

35 

36 

37 

38 

39 . 
40 

42 

43 

44 

45 

46 

22 5 

226 

227 

228 

229 

230 

231 

3.0 
-I 

0.0 

3.0 
-- 
-- 
-- 
-- 
-- 
-- 
15 

12 

12 

15 

15 

3 

-- 
12 

12 

12 
I- 

-- 
-- 
3.3 

1.8 

3.0 

2.4 

2.4 

2.4 

3.0 

-- 
-- 
-- 
-- 
-- 
0.04 
-- 
-- 

-- 
0.04 

0.04 

0.04 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.013 

0.012 

0.013 

0.013 

0.013 

0.013 

0.012 
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TOTAL HEAVY METAL DATA ( C O N ' T )  

S t a t i o n  N o .  Ex-THII THM EX-THM 
Sediment Water Soi l  

- LPFm) (PP" 1 (PPm) 

232 

233 

2 34 

235 

236 

237 

238 

239 

240 

24 1 

242 

262 

263 

2 64 

265 

266 

267 

268 

269 

270 

27 1 

272 

273 

274 

275 

276 

277 

3.0 

3.0 

2.4 

0.013 

0.012 

0.013 

-- 3.0 0.013 

3.0 0.013 -- 
2.4 

3.0 

3.0 

4.8 

3.0 

-- 
3.0 

3.0 

3.0 

3.0 

3.0 

2.4 

3.6 

4.8 

3.0 

-- 0.012 

0.012 

0.013 

0.012 

-- 
-- 
-- 

-- 
0.012 

0.011 

0.011 

0.010 
-- 

0.012 

0.010 

-- 
0.013 

0.012 

-- -- 1.5 

3.0 0.012 -- 

3.0 

1.8 

6.0 

6.0 

6.0 

-- 
0.012 

0.012 

0.012 

0.012 

-- 27 8 6.6 0.011 

279 3.0 -- -- 
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TOTAL HEAVY METAL DATA (CON ’ 1’ 1 

Station N o .  Ex-THM T FDI EX-THFI 
Sediment Water S o i l  

- @J?m 1 (PPm 1 (PPm 1 

280 3.0 0.011 -- 
281 

282 

28 3 

67 

68 

69 

70 

71 

73 

74 

75 

77 

79 

81 

82 

83 

85 

88 

89 

1.8 

1.2 

1.2 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

10.0 

3.0 

3.0 

3.0 

3.0 

10.0 

10.0 

3.0 

3.0 

0.011 

0.011 

0.010 

0.010 

0.010 

0.010 

0.010 

0.010 
0.010 -- 
0.010 -- 
0.010 

0.010 

0.010 

0.010 

0.010 

0.@10 

0.010 

0.010 



- 27 - 

CORE LABORATORIES - CANADA 
P e t r o l e u m  R e s e r v o i r  E n g i n e e r i n g  

P 0 .  B O X  5 6 1 0 .  P O S T A L  S T A T I 0 N " A "  
C A L G A R Y  9 ,  A L B E R T A  
T E L E P I I O N F .  7 5 3 . 3 3 9 1  

LTD. 

COMPANY Sunwap t a Miner a1 s 
Assay Samples 

Analys is  

PAGE 1 of 1 

DATE J u l y  28/71 
F I L E  931-1253 

Diabase : copper 0.01.0% 

Lead 0.003% 

Zinc 0.006% 

Nickel 0.008% 

Molybdenum ND ( L e s s  than  0.001%) 

N o .  60: F l u o r i n e  4 .  60% 

N o .  250: F l u o r i n e  0.03% 



C o m p a n y :  H a r o l d  Williams 

File 
N u m b e r  

1216- 001 

-002 

-003 

-004 

-005 

-006 

-007 

-008 

-003 

-010 

12 1.6- 0 l. C 

-011 

-012 

-013 

-014 

-015 

-016 

-017 

-018 

-019 

-020 

1 2  16- 0 20 

S a m p l e  
N u m b e r  Cu PPM 

1 

2 

3 

5 

7 

8 

10 

11 

12 

13 

13 

14  

16 

17 

2c 

22 

24 

25 

26 

32 

34 

34 

Sed 43 

6 1  

169 

7 1  

50 

47 

38 

17  7 

11 

S o i l  1 6  

Check 17 

S o i l  28 

3 1  

4 

1 9 1  

75 

64 

24 

65 

Sed 49 

47 

Check 54 

Pb PPM 

53 

83 

224 

68 

55 

5 1  

16  

95 

23 

44 

44 

28 

34 

22 

270 

50 

62 

17 6 

111 

59 

7 1  

83 

TOTAL A C I D  D I G E S T I O N  
Z n  PPM 

1000+ 

1000+ 

,1000+ 

209 

210 

17 6 

47 

220 

84 

83 

88 

108 

100 

4 1  

83 

82 

142 

9 1  

1 8 1  

3 80 

407 

457 

N i  PPM 

28 

36 

62 

3 1  

29 

27 

4 

32 

12 

15 

1 4  

15 

16 

7 

9 

15 

17 

10 

13 

32 

3 1  

36 

M o  PPM 

5 

2 

5 

6 

5 

2 

4 

24 

1 

1 

1 

2 
m 
L 

1 

64 

10 

13  

10 

10 

7 

9 

10 

Page: 1 
F i l e :  931-1216 
D a t e  : J u l y  2/71  

WEAK A C I D  D I G E S T I O N  
C u  PPM Zn PPM 

28 342 

40 585 

130 1000+ 

38 129 

26 130 

29 

42 

124 

15 

8 

11 

13 

11 

9 

66 

173 

67 

1 8 1  

158 

57 

87 

7 1  

70  

36 

83 

39 52 

42 103 

12 . 50 

39 136 

37 364 

38 4 3 1  

3 1  415 

I 

h, co 
I 



C o r c p a n y :  Harold W i l l L a n s  Page: 2 
F i l e  : 931-1216 
D a t e :  J u l y  2/71 

F i l e  
N u m b e r  

1216- 0 2 1 

-022 

-023 

-024 

-025 

-026 

-027 

-028 

-023 

-030 

1215-030 

- 0 3 1  

-032 

-033 

-034 

-035 

-036 

-037 

-036 

-039 

-040 

1216-040 

Sample 
N u m b e r  

35 Sed 

36 

6 1  

67 

68 

69 

70  

7 1  

74  

75 

cu P P N  

53 

68 

70 

.11 

75 

11 

7 

8 

9 

19  

75 C h e c k  

76 

79 

8 1  

83 

85 

88 

89 

200 Stream 
Sed 

2 0 1  

202 

202 C h e c k  

17 

12 

7 

9 

22 

12  

9 

10 

6 

5 

11 

13 

TOTAL A C I D  D I G E S T I O N  
Pb PPM Zn PPM N i  PPM 

79 440 36 

1 2 1  1000+ 45 

1 4 1  . 285 40 

30  70 1 4  

24 280 93 

19  60 16 

14 43 13 

1 4  49 14 

28 70 14  

43 165 36 

34 

32 

15  

1 6  

64 

3 1  

18 

29 

29 

24 

29 

39 

150 

10 0 

13 8 

66 

242 

130 

112 

90 

66 

56 

101 

115 

32 

19  

2 1  

2 1  

49 

23 

20 

16  

20 

1 6  

1 8  

23 

Mo PPM 

1 

ND 

1 

3 

ND 

ND 

2 

'ND 

ND 

ND 

1 
ND 

1 
ND 

ND 

ND 

ND 

2 

3 

2 

3 

3 

h i A K  A C I D  D I G E S T I O N  
cu PPM Zn PPM 

16  426 

47 902 

42 268 

5 6 1  

47 261  

2 37 

2 34 

3 37 

2 7 1  

2 114 

2 129 

4 97 

3 154 

ND 53 

3 200 

7 114 

2 92 

5 .  87 

3 7 6  

4 73 

7 144 

9 



C 

C o m p a n y :  H a r o l d  Williams 

File Smple  
Number N u m b e r  C u  PPM 

1216-041 

-042 

-043 

-044 

-045 

-046 

-047 

-048 

-049 

-050 

12 16- 050 

-051 

-052 

-053 

-054 

-055 

-056 

-057 

-058 

-059 

203 

204 

206 

20 9 

211 

212 

225 

226 

227 

228 

228 

229 

230 

231 

23 2 

233 

234 

235 

236 

237 

S t r e a m  
Sed 

Soil 

Sed 

Sed 

S o i l  

Sed 

C h e c k  

14 

12 

63 

14 

19 

9 

10 

12 

20 

23 

16 

23 

20 

20 

19 

33 

16 

28 

12 

40 

TOTAL ACID D I G E S T I O N  
Pb PPM Z n  PPM N i  PPM 

29 

32 

189 

25 

45 

11 

25 

35 

44 

50 

40 

50 

30 

4c 

45 

28 

36 

56 

25 

39 

108 

102 

86 

80 

126 

58 

85 

103 

126 

150 

103 

126 

80 

112 

100 

136 

93 

150 

51 

112 

17 

16 

15 

23 

20 

17 

14 

17 

19 

21 

17 
18 

20 

18 

16 

21 

16 

22 

20 

19 

Mo PPM 

2 

ND 

2 

ND 

ND 

1 

1 

2 

ND 

3 

3 

1 

ND 

hD 

3 

ND 

1 

ND 

1 

ND 

-06C 238 24 47 130 21 m 
1216-060 238 C h e c k  22 44 125 25 ND 

Page: 3 
F i l e :  931-1216 
D a t e :  July 2/71 

WEAK A C I D  DIGESTION 
Zn PPM cu PPM 

16 ’ 116 

17 114 

33 41 

14 71 

13 102 

3 29 

18 117 

7 96 

15 129 

13 108 

12 109 

16 113 

17 44 

16 125 

12 84 

21 127 

10 86 

17 110 

5 29 

21 109 

2i 128 

19 126 

I 

W 
0 

I 



0 C 
C o m p a n y  : 

F i l e  
Number 

1216-061 

-062 

-063 

-064 

-065 

-066 

-067 

-068 

-0G9 

-070 

1216-070 

-071 

-072 

-073 

-074 

-075 

-076 

-077 

-078 

-079 

-080 

1216-080 

Harold Williams 

Sample 
N u m b e r  

239 Sed 

240 

241 

24 2 

262 

263 

264 

265 

266 

267 

267 C h e c k  

268 

269 

270 

271 

272 

273 

274 

275 

276 

278 

278 C h e c k  

C u  PPM 

23 

30 

20 

33 

14 

18 

16 

17 

17 

10 

8 

30 

29 

40 

40 

19 

17 

14 

26 

29 

15 

16 

Pb PPM 

46 

55 

43 

62 

31 

39 

53 

58 

55 

31 

27 

97 

101 

70 

67 

76 

71 

68 

148 

170 

107 

113 

TOTAL A C I D  D I G E S T I O N  
Zn PPM N i  PPM 

135 24 

176 32 

119 19 

107 24 

89 15 

113 21 

14 2 

250 

145 

61 

56 

283 

262 

132 

129 

150 

140 

123 

277 

245 

175 

186 

22 

21 

22 

12 

12 

35 

34 

14 

12 

25 

21 

24 

22 

26 

24 

24 

Mo PPM 

2 

2 

1 

3 

ND 

1 

ND 

2 

ND 

ND 

ND 

ND 

ND 

ND 

1 

ND 

1 

ND 

1 

1 

ND 

ND 

Page: 4 
File: 931-1216 
D a t e  : J u l y  2/71 

WEAK A C I D  D I G E S T I O N  
Zn PPM cu PPI4 

12 206 

27 182 

16 114 

16 87 

9 109 

10 106 

9 101 

17 246 

15 119 

6 42 

5 41 

22 206 

18 189 

45 130 

36 92 

11 109 

9 112 

5 .  100 

17 257 

24 207 

15 160 

10 148 

I 

W 
P 

I 



Company: Harold Williams 

c. 

File Sample TOTAL A C I D  D I G E S T I O N  
N u m h e K  Number C u  PPM Pb PPM Zn PPM Ni PPM Mo PPM 

1216-081 279 Sed 15 73 111 25 ND 

-082 280 1 4  76 130 27 ND 

-083 281 8 17 59 19 ND 

-034 282 9 20 54 1 4  m 
-085 283 9 19 . 79 2 1  ND 

Page: 5 
F i l e :  931-1216 
D a t e :  J u l y  2/71 

m A K  A C I D  D I G E S T I O N  
Zn PPM Cu PPM 

11 100 

12 11 0 

11 52 

4 36 

3 55 

I 

u 
h, 

I 



€IAKOI,D WI LLIAi\lS 

Rock Samples 
f -~\ w 

F i l e  
Number 

1216-01 

-02 

-03 

-04 

-05 

-06 

-07 

-08 

-09 

-10 

0 1216-10 

Sample 
Nunhe r Zn 4 

_I 

- 90 

9 1  

205 

216 

218 

250 

262 

27 9 

284 

285 

285 

I 

0.006 

0 $009 

0.007 

0,012 

0.012 

0.010 

0.010 

0 0 010 

(check) 0,010 

Sample No. 

90 

91  

205 

216 

218 

250 

262 

279 

28 4 

285 

cu % - 
ND 

0.001 

ND 

ND 

ND 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

PAGE G 
F I L E  931-1216 
DATE J u l y  1 5 ,  1971 

A u  -- Pb % N i  % Mo B 

I 0.003 ND 

- c 0.001 ND 

I 

0.004 0.002 0.001 - 

0,002 ND 0.003 - 
0.004 ND 0.003 - 

0.005 ND 0.001 - 

0,001 0.003 0.001 - 

0.001 0 ,002  0.004 - 

0.901 0.003 0.004 - 

0.001 0.003 0.003 - 

0,001 0.003 0 ,003 - 

Rock Tvwe 

Syen i t e  ( p y r i t i z e d )  

Q u a r t z i t e  ( p y r i t i z e d )  

Syen i t e  

Syen i t e  

Brecc ia t ed  Syen i t e  

Syen i t e  

Wapiabi Shale  

Wapiabi Sha le  

Wai>i.a.hi Sha le  

Wapiabi Sha le  



0. e 

11) '\ 
I \ 

0 

(34) STATION NO. 

I I I 

E 
n 
a 

'r 
x 
c 

50 - 
4 0  - 

30 - 

20  - 

(202) (203) (CO4) (225) 
0 ,  I I 1 I I I I 

0 1000 eo00 3000 4000 5000 6000 7000 

Approx imate d i s tance  f r o m  A ( feet )  (see map 4)  

Extractable T o t a l  Heavy Metals in sediments f r o m  W u t l u k  Creek a rea .  

To accom pon y ,  Geolog i c o l  - Geoc hem I c o  I Report -How el I Crec  k Pros P e c  t - 
By H.  H. Williorns a n d  E- W. Jornes -- 30 June 1971 




















