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The p rope r ty  of Kleanza Mines Ltd .  (now Kendal 

>lining L td . )  c o n s i s t s  of twenty-eight  con t iguous ,  l o c a t e d  

mine ra l  c l a ims  s i t u a t e d  on the  O . K .  Range nea r  t h e  Town of  

Te r race  i n  the  Skeena Mining D i v i s i o n .  

Coast  Mining Company opt ioned  t h e  p rope r ty  i n  an  

agreement da t ed  June l s t ,  1372, and an  e x p l o r a t i o n  programme 

commenced on June 20 th ,  1 9 7 2 .  

The programme c o n s i s t e d  of geo log ica l  mapping and 

s o i l  sampling,  

The p rope r ty  i s  u n d e r l a i n  by Triassic  ( ? )  sedimentary 
II and vo lcan ic  rocks  and by the lower d i v i s i o n "  of  t h e  Hazel ton 

Group. These t i n i  t s  arc  compri sed o i  grcywacke , banded v o l c a n i c  

sands tone ,  vo lcan ic  breccia and some [lows i n t e r c o l a t e d  w i t h  

f i n e  c l a s t i c  mater ia l .  Tlie vo lcanic-sedimentary  se r ies  a r e ,  

a p p a r e n t l y ,  conformable i n  t h e  v i c i n i t y  of t h e  p r o p e r t y ,  

These series have been i n t r u d e d  by dykes r e l a t e d  t o  t h e  Coas t  

Range i n t r u s i v e s ;  t he  dykes va ry  from narrow lamprophyre and 

b a s i c  types  t o  p o r p h y r i t i c  and a p l i t i c  types  t h a t  range up t o  

500 f e e t  i n  wid th .  T h e  s ed inen ta ry -vo lcan ic  sequence has  been 

folded intio a broad sync l ine  which plunges g e n t l y  t o  the e a s t .  

The rocks  have been s h a t t e r e d  by numerous branches of t h e  

Dardenel le  F a u l t  which s t r i k e  north-west a c r o s 5  t h e  p rope r ty .  

T n e  f a u l t s  c o n t r o l  t h e  l o c a t i o n  of t h e  l a r g e  porphyry and a p l i t e  



dykes and f a u l t  movements have produced t h e  blocky f r a c t u r i n g  

( s h a t t e r i n g  e f f e c t )  which c o n t r o l s  the in t roduced  su lph ide  

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

A l a r g e  "gossan" zone a t  Kendal Creek, which i s  

r e a d i l y  d i s c e r n i b l e  from the a i r ,  i s  approximately 3,000 

x 8,000 f e e t  i n  e x t e n t  and i s  o r i e n t e d  east  and w e s t .  The 

n o s t  i n t e r e s t i n g  r o c k s ,  from a n  economic po in t  of view, occur  

w i t h i n  t h e  "gossan" zone where two r o c k  types c o n t a i n  d issemi-  

na ted  c h a l c o p y r i t e  a s  w e l l  a s  p y r i t e .  T h e  l a r g e  porphyry dykes 

exposed i n  Kendal Creek and i t s  t r i b u t a r i e s  c o n t a i n  cha lco -  

p y r i t e  a c r o s s  a n  exposed wid th  of 500 f e e t .  A c h i p  sample, 

taken over  400 feet: of the  f r e shes t  r o c k ,  averaged 0.05% copper .  

The  b e s t  m i n e r a l i z a t i o n  on the  proper ty  i s  found nea r  
II t he  upper h e l i c o p t e r  pad where 

d a c i t i c  t u f f  con ta in  l ' l ) l c b s l l ,  c r y s t a l s  arid dissemiillrted cha lco -  

p y r i t e .  The boulder conglomerate occupies  a n  area 800 x 400 

f e e t  i n  e x t e n t  and t h e  congl-omerate i s  about  50 f e e t  t h i c k .  

The remnant i s  l i m i t e d  along s t r i k e  and i s  a p p a r e n t l y  c u t  o f f  

by  f a u l t i n g  down d i p .  The grade of the remnant i s  probably 

kX t o  %% copper ,  judging from a number of c h i p  and grab  samples 

taken by previ.ous w o r k e r s .  

hou l  d e r  conglomeraCc" and 

The geocheinica 1 prograinine included both s o i l  and 

si1 t sam.?ling. A E t e r  scparati i ig t hose  sampl-es t h a t  conta ined  

o rgan ic  matter, which has abnormally high background va lues  



c 

i n  copper and z i n c ,  the  r e su l t s  showed t h a t  anomalous zones 

e x i s t  over  the  known m i n e r a l i z a t i o n  i n  the  porphyry dykes 

and d a c i t i c  "boulder conglomerate". Anomalies a l s o  e x i s t  

over  swampy areas t h a t  have been i d e n t i f i e d  as such and ,  

t h e r e f o r e ,  d i scoun ted .  There a r e ,  however, a number of 

anomalous samples on l i n e s  216  N and 204 N t h a t  are  no t  

r e a d i l y  exp la ined  by e i t h e r  known m i n e r a l i z a t i o n  o r  swampy 

c o n d i t i o n s .  

C o r r e l a t i o n  between the  copper anomalies  and the  

z i n c  anomalies  i s  marked. 
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CONCLUSIONS 

1. The "gossan zone" has  been caused by the  

o x i d a t i o n  o€ i r o n  su lph ides .  The rock  has been 

s h a t t e r e d  by movement a long  numerous branches of 

of  t he  Dardanel le  F a u l t  arid the  i r o n  m i n e r a l i z a t i o n  

i s  concent ra ted  i n  t h e  j o i n t s  and f r a c t u r e s .  

2. 

( i i )  

u 

3 .  

u- 

Two rock  types c o n t a i n  copper m i n e r a l i z a t i o n :  

porphyry dykes,  which are  l a r g e  and 

s p a r s e l y  mine ra l i zed  throughout c o n t a i n  

only s m a l l  amounts of copper .  

t h e  remnant o€ d a c i t i c  "boulder conglomeratet1 

c o n t a i n s  %% t o  k% copper ,  as  e s t ima ted  from 

e a r l i e r  sampl.ing data . However t h e  remnant 

i s  l i m i t e d  i n  volume and i t  i s  too  small  t o  

be mined by i t s e l f  and the  "boulder conglomer- 

a te"  has n o t  been found i n  p l ace  elsewhere on 

t h e  p rope r ty .  

30th. November 1972. 
DELTA, R . C .  



PART I ------ 

INTRODUCTION 
~~ 

Coast Mining Company, a wholly owned s u b s i d i a r y  

of The Hanna Mining Company L td . ,  e n t e r e d  a n  agreement 

w i t h  Kleanza Mines Ltd . ,  Box 580, Terrace, B.C., t o  

e x p l o r e  a minera l  p rope r ty  on Kendal Creek. B u l l i s  

Engineer ing  Ltd .  were engaged t o  d o  the  f i e l d  work. The 

work c o n s i s t e d  o f :  

( a )  Geologica l  mapping of t he  p r o p e r t y  on a s c a l e  

of 1 inch  equa l s  400 f e e t .  The base maps 

were prepared  by McElhanney Surveying & Engineer -  

i ng  L td .  of Vancouver. 

(b) S o i l  sampling of a p o r t i o n  of t h e  prope r ty .  

The samples were taken  a t  200 f o o t  c e n t r e s  

on l i n e s  spaced a t  400 f o o t  i n t e r v a l s .  The 

samples were ana lysed  a t  t h e  Vancouver 

Geochenical L a b o r a t o r i e s  , 1503 Pem3crtoii Ave. , 
Nortli Vancouver, by t h e  ho t  a c i d  e x t r a c t i o n /  

atomic a b s o r p t i o n  method. 

The programme began on 20th  June ,  1 9 7 2 ,  and the  

f i e l d  work was completed by 6 t h  August, 1972.  



The f i e l d  crew w a s  composed of two g e o l o g i s t s  

and f i v e  a s s i s t a n t s ,  all. employed f u l l  t i m e .  A t o t a l  

of 15.9 m i l e s  of l i n e  were c u t  and marked on the  p rope r ty .  

The c o s t  of t h e  f i e l d  work, i n c l u d i n g  m o b i l i z a t i o n ,  s o i l  

a n a l y s e s  and base map, w a s  $21,077.69. Map and r e p o r t  

p r e p a r a t i o n  brought t he  t o t a l  c o s t  t o  $23,205.69. 

LOCATION & ACCESS 

The p rope r ty  of Kleanza Mines Ltd.  (now Kendal 

Mining L t d , )  i s  l o c a t e d  on t h e  0 , K .  bange i n  t h e  Ter race  

area of B.C. The co -o rd ina te s  of the c e n t r e  of t he  p rope r ty  

are 5 4 O 3 2 '  North L a t i t u d e  and 128'20' West Longi tude;  

a r e a  i s  shown on thc N.T. Sheet 103  I (Eas t e rn  H a l f ) .  

t h e  

The Town 01: 'l'crrcicc> is  s i t u a t e d  on t h e  Canadian 

Nat iona l  R a i l w a y  Line t h a t  s e r v e s  the  p o r t  O E  P r ince  Rupert  

and i s  a t  the  j u n c t i o n  of the  branch l i n e  t h a t  s e r v e s  the  

P o r t  of K i t i m a t .  

Al l -weather ,  paved highways connect  Te r race  w i t h  

K i t i m a t ,  P r ince  Rupert  and Che B r i t i s h  Columbia highway 

system. The a r e a  i s  served  by  Canadian P a c i f i c  A i r l i n e s  

w i t h  d a i l y ,  scheduled f l i g h t s  from Vancouver and Prince 

Rupert  t o  t h e  a l l - w e a t h e r  a i r p o r t  a t  Terrace. 
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The c l a i m  group i s  l o c a t e d  on t h e  east  s l o p e  of 

t h e  O.K. Range and l i e s  a s t r i d e  Kendal Creek and i t s  

t r i b u t a r i e s .  Access t o  the  c l a im group i s  d i f f i c u l t  

because t h e  are no roads  on the  eas t  s l o p e s  of t h e  0 . K .  

Range. A good logging  road ex tends  up the  n o r t h  s i d e  of 

Kleanza Creek and c r o s s e s  t h e  n o r t h  end of t h e  p rope r ty .  

Kleanza Creek, of  which Kendal Creek i s  a t r i b u t a r y ,  i s  

deep and s w i f t ;  

o f  a boa t .  The most convenient  method of access i s  by 

hel- icopter  from the Terrace a i r p o r t  t o  t he  l and ing  pad 

above Kendal Creek a t  a n  e l - eva t ion  of 2100 f e e t .  

c r o s s i n g s  can only be made w i t h  t h e  a i d  

PROPERTY 

The p r o p e r t y ,  as s e t  ou t  i n  the  o p t i o n  agreement 

da t ed  June l s t ,  1972, c o n t a i n s  twenty l o c a t e d  Minera l  C l a i m s .  

The C l a i m s  were s t a k e d  by E .  R .  Anderson of Terrace, B . C . ,  

on May 6 t h ,  1971,and w e r e  recorded  op 26th  May, 1971. The 

r eco rd  numbers are:  

Name of C l a i m  Record Number 

KDL #1 - 20 i n c l u s i v e  103884 t o  103903 i n c l u s i v e  

The Claims were t r a n s f e r r e d  t o  R ,H.  Bates on May 27 th ,  1971, 

a t  Ter race  v i a  a B i l l  of Sale  of Mineral  C l a i m s .  
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Kleanza Mines Ltd.  (N.P.L.) w a s  g r a n t e d  a n  o p t i o n  

t o  purchase the  KDL Group from Bates on August 1 2 t h ,  1 9 7 1 .  

C o a s t a l  Mining Company subsequent ly  ob ta ined  a n  o p t i o n  

from Kleanza Mines Ltd.  (N.P,L.) t o  e x p l o r e  and develop 

t h e  KDL Mineral  C l a i m s  commencing December 3 1 s t ,  1971.  

M r .  R.H.  Bates s t aked  e i g h t  a d d i t i o n a l  c l a ims  

which a d j o i n  the  o r i g i n a l  group on the  n o r t h  and n o r t h - e a s t .  

The new c la ims  a r e  named the  KDL $121, 2 2 ,  2 3 ,  24, 25, 28,  

30 and 32 and were s t aked  i n  J u l y ,  1 9 7 2 .  The c la ims  were 

included by mutual agreement i n  the  o r i g i n a l  o p t i o n  w i t h  

C o a s t a l  Mining Company da ted  June l s t ,  1 3 7 2 .  

HISTORY 

The h i s t o r y  of t he  a r e a  w a s  g iven  by W.M. Sharp ,  

P. Eng., i n  h i s  r e p o r t  da t ed  August 1971 

reproduced verba t im below: 

H i s  review is  

"The f i r s t  documented evidence of p rospec t ing  

a c t i v i t y  w i t h i n  the  Loca l i ty  a p p e a r s  t o  be t h a t  provided 

by B.C.  Dept of Mines Hul l .  No. 3 ,  1915, and comprises a 

note  t o  t h e  e f f e c t  that: M.C. Kendal w a s  working p l a c e r  
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ground i n  Kleanza Creek a t  t h e  mouth of 5 M i l e  (Kendal) 

Creek. With t h i s ,  i t  i s  probable  t h a t  Kendal was the  f i r s t  

t o  n o t e  the  presence of copper m i n e r a l i z a t i o n  wi th i r ,  the  

a c t u a l  'gossan '  exposures ,  o r  from r e l a t e d  ' f l o a t '  d e p o s i t s  

w i t h i n  Kleanza Creek. Local (Ter race)  o p i n i o n  is  t o  t h e  

e f f e c t  t h a t  M.C. Kendal s t a k e d  the  f i r s t  claims on the  

Kendal Creek showings between 1925-27. No s i g n i f i c a n t  

e x p l o r a t i o n  appea r s  t o  have been accomplished between 

1927-65. 

"In 1965 Coast Range Exp lo ra t ions  L t d .  s t a k e d  t h e  

6-claim 'M.C. ' group t o  cover  the Kendal Creek gossan and 

the  subord ina te  zone ( e x t e n s i o n ? )  on the  eas t e r l y - a d j a c e n t  

c r e e k .  The Ventura Synd ica t e ,  a c t i n g  f o r  t h e  above group,  

c a r r i e d  ou t  g e o l o g i c a l  mapping, and geochemical s i l t  and 

s o i l  surveys  w i t h i n  t h e  'M.C . '  group - t h e  l a t t e r  survey 

compris ing 90 samples ,  p r i n c i p a l l y  from c r e e k  cour ses  and 

a d j a c e n t  bank s o i l s .  The l a b o r a t o r y  a n a l y s e s  r e v e a l e d  

s i g n i f i c a n t  c o n c e n t r a t i o n s  of s i l t  and s o i l  Cu and Mo w i t h i n  

the  l o c a l  d ra inages  ; however , n o  follow-up e x p l o r a t i o n  w a s  

c a r r i e d  ou t  i n  s p i t e  of t h e  f a c t  t h a t  t h e  subsequent  r e p o r t  

n o t e s  t h a t  t h i s  would be a d v i s a b l e  i n  view of  t h e  f a c t  " t h a t  

about  t h r e e - q u a r t e r s  of t h e  area of i n t e r e s t  i s  obscured by 

overburden." T h e  c la ims  w e r e  a l lowed t o  l a p s e .  
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"In l a t e  1969,  t he  Kendal Creek Synd ica t e  

( u n r e g i s t e r e d )  w a s  formed by Messrs. R.H. Bates and J .  Car l son  

of Te r race .  This  s y n d i c a t e  s t a k e d  t h e  44-claim 'HI group and 

c a r r i e d  ou t  g e n e r a l  p rospec t ing  t o  the  e x t e n t  a l lowed by i t s  

l i m i t e d  f i n a n c i a l  r e s o u r c e s .  

"During 1970,  McIntyre Porcupine opt ioned  the  'HI 

group. Subsequent e x p l o r a t i o n  comprised a 1 0  sq. m i .  

( c o n t r a c t )  aeromagnet ic  su rvey ,  c o n s t r u c t i o n  of t h e  t r a i l  

t o  the  2140 h e l i p o r t  and of two a d d i t i o n a l  h e l i p o r t s ,  geo- 

chemical s o i l  sampling (Mo-Cu-Zn) over a 5000' x 3500' 

area s t r a d d l i n g  t h e  main 'gossan'  ( i n t r u s i v e s  and f l a n k i n g  

v o l c a n i c s ) ,  and supplementary g e o l o g i c a l  mapping and 

sampling. 

The 'KDL' group w a s  s t a k e d  i n  May, 1971 ,  w i t h  

p re l imina ry  mapping and sampling OE t he  '2150' bench a r e a  

accomplished by M r .  Bates s i n c e  t h a t  d a t e .  

GENERAL 

P r i o r  t o  t h e  programme d e s c r i b e d  i n  t h i s  r e p o r t ,  

e x p l o r a t i o n  of t he  p r o p e r t y  gave encouraging,  a l though  

incomplete ,  r e s u l t s .  I n  l a r g e  measure, t h i s  was due t o  

l i m i t i n g  f a c t o r s  such as inclement  weather and l a c k  of t i m e  

and money t o  pursue e x p l o r a t i o n  beyond the  p re l imina ry  

examinat ion s t a g e .  
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The Ventura S y n d i c a t e ' s  s i l t  sampling programme 

i n d i c a t e d  anomalous amounts o€ copper and molybdenum 

a long  Kendal Creek and i t s  t r i b u t a r i e s  w i t h i n  and down- 

stream of t h e  'gossan '  zone. 

The McIntyre s o i l  sampling programme l o c a t e d  l a r g e  

Cu-Mo anomalies on e i t h e r  s i d e  of Kendal Creek. The b e s t  

anomalies  were found w e s t  o f  Kendal Creek, 

The a i r b o r n e  magnetometer survey  w a s  no t  s u c c e s s f u l  

i n  p in -po in t ing  anomalous zones t h a t  were d i r e c t l y  r e l a t e d  

t o  the  known m i n e r a l i z a t i o n .  The l a r g e  intrusive dykes t h a t  

c r o s s  Kendal Creek may be i n d i c a t e d  by t h e  magnetic-low 

anomaly t h a t  t r e n d s  i n  a n  east-west d i r e c t i o n .  

A l i m i t e d  amount o f  rock  sampling i n  t h e  v i c i n i t y  

of t he  upper h e l i c o p t e r  l and ing  pad showed i n t e r e s t i n g  

v a l u e s  over  good widths .  T h e  samples w e r e  t aken  by 

W.M. Sharp ,  P. Eng., R.H. Bates and personnel  from Phelps  

Dodge Corp. 

All the  foregoing  f a c t o r s  demonstrated t h a t  t h e  

p r o p e r t y  had a n  economic p o t e n t i a l ,  a l t hough  zones of 

proven economic worth had n o t  been d i s c l o s e d .  

Company acqu i red  a n  o p t i o n  on t h e  p rope r ty  a t  t h i s  s t a g e  

and i n i t i a t e d  the  e x p l o r a t i o n  programme desc r ibed  i n  t h i s  

r e p o r t .  

Coast  Mining 
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COSTS 

The programme of e x p l o r a t i o n  by B u l l i s  Engineer ing  

Ltd .  f o r  Coastal Mining Company c o s t  $21,077.69 f o r  mobi- 

l i z a t i o n ,  s o i l  a n a l y s e s ,  base map p r e p a r a t i o n  and the  f i e l d  

work. 

a d d i t i o n a l  $2,128.00. 

Report  and map p r e p a r a t i o n  i n  t h e  o f f i c e  were a n  

The t o t a l  cos t  of t h e  programme was, 

t h e r e f o r e ,  $23,205.69. 

A g r i d  of blazed and f l agged  l i n e s  w a s  used as a 

b a s i s  f o r  t h e  s o i l  sampling and g e o l o g i c a l  programmes; 

15.9 m i l e s  of l i n e  w e r e  c u t  and marked fo r  the grid. 

A n  a n a l y s i s  of t h e  c o s t s  follows: 

$ Topographic Map P r e p a r a t i o n  3,775.00 

M o b i l i z a t i o n  (Veh ic l e s ,  
H e l i c o p t e r s ,  e t c .  1 , 301.73 

G e  o l  o g i c a l  Mapping 5,369.76 

S o i l  Sampling, F i e l d  Work 8,092.00 

S o i l  Sampling 
Van. Geochem. Labs. Ana lys i s  1,399.20 

Demobi l iza t ion  
(Veh ic l e s ,  H e l i c o p t e r ,  e t c . )  1,140.00 

2 1  , 077 . 69 

Report  and Geologica l  Map 
P r e p a r a t i o n  2,128.00 

TOTAL : $23 , 205.69 
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i 

I 

REGIONAL GEOLOGY 

The Ter race  r e g i o n  i s  desc r ibed  by S .  Duf fe l  and 

1964. The area i s  u n d e r l a i n  by Pa leozoic  sediments  and 

v o l c a n i c  rocks,  which have been i n t r u d e d  and a l t e r e d  by 

Coast  I n t r u s i v e s .  

The Coast I n t r u s i v e s  of t he  Terrace d i s t r i c t  have 

been d iv ided  i n t o  fou r  d i s t i n c t  f a c i e s  by Sou the r ,  who 

d e s c r i b e s  them as :  

( a )  Gabbro f a c i e s  (o l ivene  b e a r i n g ) .  

(b)  Pyroxene q u a r t z  d i o r i t e  f a c i e s .  

( c )  Inne r  f a c i e s  (b io t i t e -ho rnb lende )  . 
(d)  Border f a c i e s  (hornblende b i o t i t e ) .  

The gabbro and pyroxene q u a r t z  d i o r i t e  f a c i e s  form s e p a r a t e ,  

s m a l l  i n t r u s i v e  bodies  t h a t  are ear l ier  than  t h e  main body 

of  t h e  b a t h o l i t h .  The phases 0.f t he  main body resemble one 

ano the r  c l o s e l y  and are d i f f i c u l t  t o  c l a s s i f y  f o r  th i s  

r e a s o n ,  The i n n e r  f a c i e s  i nc ludes  b i o t i t e - g r a n o d i o r i t e  

and a d a m e l l i t e  of t h r e e  d i f f e r e n t  ages .  The border  f a c i e s  

c o n s i s t s  of t h r e e  d i s t i n c t  zones of (1) hornblende 
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g r a n o d i o r i t e ,  ( 2 )  a n  i n t e r m e d i a t e  zone of migmatite, and 

( 3 )  a n  o u t e r  zone of hornblende d i o r i t e  and /o r  q u a r t z  

d i o r i t e .  

The Pa leozoic  rocks  which were i n t r u d e d  by the  

Coast  I n t r u s i v e s ,  appear  t o  be dragged upward du r ing  t h e  

emplacement of t h e  i n t r u s i v e s .  "They conform t o  t h e  igneous 

c o n t r a c t s  and most commonly d i p  away from them", accord ing  

t o  Souther .  

The O.K. Range, i n  t h e  v i c i n i t y  of Kendal Creek, 

i s  u n d e r l a i n  by T r i a s s i c  ( ? )  sedimentary and vo lcan ic  rocks  

and by the  "lower d i v i s i o n "  of the  Hazel ton Group. 

The T r i a s s i c  (? )  rocks  are comprised of a b a s a l  

limes tone-boulder  conglomerate wi th  greywackes , banded 

v o l c a n i c  sands tone ,  s i l t s t o n e ,  c h e r t  and f i n e  v o l c a n i c  

b r e c c i a  l y i n g  conformably above the  basal conglomerate.  

The banded v o l c a n i c  sands tone  and t u f f s ,  which l i e  above 

and in te rbedded  w i t h  the greywacke , are r e a d i l y  d i s t i n g u i s h e d  

i n  ou tc rop  by t h e i r  r e d ,  purp le  and g reen  c o l o r a t i o n .  

The Hazel ton Group i s  made up of a "lower" and a n  

"upper" d i v i s i o n .  Only the  "lower" d i v i s i o n  i s  p r e s e n t  on 

the  O.K. Range i n  t h e  v i c i n i t y  of Kendal Creek. The lower 

d i v i s i o n  i s  comprised of "massive bedded, c o a r s e  b r e c c i a ,  

some minor a n d e s i t i c  f lows, i n t e r c o l a t e d  f i n e r  c l a s t i c  
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material r e p r e s e n t i n g  a r g i l l a c e o u s  sed imen ta t ion ,  and 

perhaps some water l a i n  t u f f "  acco rd ing  t o  Duf fe l  & Souther .  

I n t r u s i v e  dykes form a d i s t i n c t  and impor tan t  

group w i t h i n  t h e  r eg ion .  

Duf fe l  & Souther  i n t o  fou r  major groups:  

They are b road ly  d iv ided  by 

(1) P o r p h y r i t i c  

(2)  Lamprophyre 

( 3 )  A p l i t e  

( 4 )  Basalt 

A l l  t h e s e  i n t r u s i v e  types  are found i n  t h e  v i c i n i t y  of 

Kendal and Kleanza Creeks.  According t o  Duf fe l  & Sou the r ,  

t he  v a r i o u s  types  of i n t r u s i v e s  possess a zonal  arrangement 

w i t h  r e s p e c t  t o  the  l a r g e r  masses of Coast  I n t r u s i v e .  The 

p o r p h y r i t i c  dykes are most abundant a t  some d i s t a n c e  away 

from the  c o n t a c t ,  whi le  a p l i t e  dykes appear  i n  g r e a t e r  

numbers c l o s e r  t o  the  c o n t a c t .  Lamprophyre dykes are 

found w i t h i n  t h e  Coast I n t r u s i v e s  as w e l l  as w i t h i n  t h e  

v o l c a n i c  and sedimentary rocks .  The b a s a l t  dykes and s i l l s  

show no marked zonal  arrangement.  A l l  f o u r  groups of dykes 

w e r e  found w i t h i n  t h e  mapped area a long  Kendal and Kleanza 

Creeks.  

The s t r u c t u r e s  w i t h i n  the  rocks  of t h e  O.K. and 

Born i t e  Ranges are (1) s i m p l e ,  broad f o l d s ,  and ( 2 )  f a u l t s  

accompanied by i n t e n s e l y  s h a t t e r e d  zones.  The sediments  
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and v o l c a n i c  rocks  form a conformable sequence t h a t  have 

been fo lded  i n t o  a broad s y n c l i n e  t h a t  plunges s l i g h t l y  

n o r t h  of east .  Dips are g e n t l e  f o r  the  most p a r t ,  excep t  

where f a u l t i n g  has dragged t h e  members i n t o  s t e e p l y  d i p p i n g  

a t t i t u d e s .  Souther  s ta tes  t h a t  where t h e  sedimentary and 

v o l c a n i c  rocks  are i n  c l o s e  proximi ty  t o  the  Coast I n t r u s i v e s ,  

t h e  d i p s  become much s t e e p e r  due t o  t h e  upward movement of 

t h e  I n t r u s i v e s  du r ing  emplacement. 

The most impor tan t  f a u l t  w i t h i n  t h e  r e g i o n  under 

d i s c u s s i o n  i s  t h e  Dardanel le  F a u l t ,  which can be t r a c e d  

f o r  a t  least  t e n  m i l e s  i n  a n o r t h  w e s t  d i r e c t i o n  from a 

p o i n t  on M t .  At t ree ,  w e s t  of t h e  Zymoetz R ive r ,  t o  Kleaiiza 

Creek on t h e  east  s i d e  of t he  O.K. Range. The f a u l t  i s  

l o c a t e d  w i t h i n  t h e  v a l l e y s  and canyons of Kendal Creek and 

i t s  t r i b u t a r i e s .  
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LOCAL GEOLOGY 

The proper ty  i s  u n d e r l a i n  by v o l c a n i c  and 

sed imentary  rocks of T r i a s s i c  (? )  t o  J u r a s s i c  age ,  accord-  

ing  t o  the  age c o r r e l a t i o n  g iven  by Duffe l  and Souther .  

The J u r a s s i c  rocks are p a r t  of t he  Haze l ton  Group which 

r e s t s  conformably on t h e  T r i a s s i c  rocks.  The sequence 

appears  t o  be unbroken i n  t h e  Kendal Creek a r e a ;  Duffe l  

& Souther  s t a t e  t h a t  "the c o n t a c t  i s  a r b i t r a r i l y  drawn" 

on the  map accompanying Memoir 329. 

The l i t h o l o g y  of the  T r i a s s i c  rocks  v a r i e s  from 

l i m e s  tone-boulder  conglomerate through f i n e  vo lcan ic  b r e c c i a  

t o  banded t u f f s  and s i l t s t o n e s .  According t o  Duffe l  & 

Sou the r ,  the  l imestone-boulder  conglomerate forms the  b a s a l  

u n i t ;  i t  c o n s i s t s  of pebbl-es and cobbles  of l imes tone ,  a n d e s i t e  

and "cher t"  cemented i n  a ma t r ix  of c a l c i t e ,  c h e r t  and 

tuf faceous  m a t e r i a l .  The conglomerate w a s  found near  S i m i l a  

Lake on the  t o p  of t he  O.K. Range. Most exposures  w e r e  seen 

on t h e  r i d g e  west  of t he  l a k e  and on t h e  wes tern  s lope  of t he  

Range. No outcrops w e r e  found i n  Kendal Creek, a l though 

l imes tone-boulder  conglomerate f l o a t  w a s  s een  i n  the  Creek. 

The conglomerate s t r i k e s  w e s t  t o  north-west  and d ips  up  t o  

45 degrees  t o  the  no r th -eas t .  
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Beds of r e d ,  pu rp le  and grey-green t u f f  and f i n e  

v o l c a n i c  agglomerate conformably o v e r l i e  t h e  conglomerate.  

The "red t u f f "  forms a d i s t i n c t  l i t h o l o g i c a l  u n i t  t h a t  l i e s  

i n  a n  a r c  around the  headwaters of Kendal Creek;  t h e s e  

rocks  were found i n  outcrop  from a p o i n t  n e a r  t he  head- 

wa te r s  of "Big Creek", around S i m i l a  Lake and covers  the  

O.K. Range t o  the  headwaters of American Creek,  one m i l e  

nor th-west  of Kendal Creek. The "red t u f f "  appea r s  t o  be 

u n a l t e r e d  and i s  l i t t l e  a f f e c t e d  by the  f r a c t u r i n g  and 

f a u l t i n g  caused by t h e  movement on t h e  Dardenel le  F a u l t .  

The r e d  beds are o v e r l a i n  by a massive series 

of b l o c k y - f r a c t u r i n g  flows and t u f f s  t h a t  ou tc rop  i n  t h e  

canyons 01 Kendal Creek  and i t s  t r i b u t a r i e s .  These rocks  

are  grey  t o  grey-green i n  c o l o u r ,  Line-grained lor t h e  

most p a r t ,  w i th  some coa r se  sands tone"  or  f i n e  agglomerate .  

The b l o c k y - f r a c t u r i n g  rocks  have a l l  been more-or- less  

a f f e c t e d  by t h e  s h e a r i n g  and s h a t t e r i n g  caused by movement 

a long  several  branches of t h e  Dardanel le  F a u l t ,  Duf fe l  & 

Souther  p l ace  the  c o n t a c t  between t h e  "lower" d i v i s i o n  of 

t h e  Hazel ton Group and t h e  T r i a s s i c  rocks  somewhere w i t h i n  

t h e  ser ies  of "b locky-f rac tur ing"  v o l c a n i c  rocks  ; the  

c o n t a c t  i s  no t  r e a d i l y  d i s c e r n i b l e  i n  t h e  f i e l d ,  The series 

appear  t o  h e  conformable and w i t h  l i t t l e  change i n  l i t h o l o g y  

from bottom t o  top<,  

11 
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There i s  one excep t ion  t o  t h i s  gene ra l  c o n d i t i o n ;  

a remnant of d a c i t i c  t u f f  which c o n t a i n s  many rounded 

boulders  outcrops on the  west  s i d e  of Kendal Creek a t  an  

e l e v a t i o n  of 2,000 f e e t .  The d a c i t i c  "boulder-conglo- 

meratel '  i s  q u i t e  u n l i k e  the  "limestone-bouldert '  conglo-  

merate found a t  t he  base of t h e  T r i a s s i c  (? )  r o c k s ;  the 

material compris ing bo th  t h e  ma t r ix  and t h e  boulders  i n  the  

d a c i t e  conglomerate appea r ,  i n  hand specimens,  t o  be very  

similar.  This  remnant is  a n  important  rock  type from the  

economic p o i n t  of view because d isseminated  c h a l c o p y r i t e  i s  

found throughout  the  "boulder conglomerate ' '  and i t  i s  the  

most f avorab le  h o s t  rock  that has been found i n  the  sedimen- 

t a r y  and volcanic ser ies ,  The remnant occupies  a dip-s lope 

and ex tends  a long  s t r i k e  f o r  about  800 f e e t  i n  a north-west  

d i r e c t i o n ;  i t  is  about  400 f e e t  wide and approximate ly  f i f t y  

f e e t  t h i c k .  

The sedimentary and v o l c a n i c  series have been i n -  

t ruded  by dykes which vary f r o m  b a s a l t i c  t o  a p l i t i c .  Duffe l  

G Souther  no te  t h a t  "broadly,  the dykes (of the  Ter race  area) 

f a l l  i n t o  four  major groups";  a l l  f o u r  types are found on t h e  

KDL c la ims  i n  Kendal Creek. The least  numerous and smallest 

of t h e s e  a r e  the  lamprophyre and b a s a l t  dykes.  

lamprophyre dykes w e r e  seen  i n  Kendal Creek a t  e l e v a t i o n  

1 ,500  f e e t ;  they are f i v e  t o  s i x  f e e t  wide,  s t r i k e  330 degrees  

and d i p  45 t o  50 degrees  w e s t .  

Two small 

The rock  has a f ine -g ra ined ,  
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grey  groundmass w i t h  l a t h - l i k e  phenocrys ts  of hornblende 

and pyroxene. The rock  c o n t a i n s  s m a l l  d i s c r e t e  g r a i n s  of 

magnet i te  and f i n e l y  d isseminated  p y r i t e .  

i s  a l s o  p r e s e n t  as very narrow, i n d i s t i n c t  v e i n s .  The 

dykes a r e  more magnetic than a r e  the  v o l c a n i c  and sedimentary 

r o c k s .  A s w a r m  o €  lamprophyre dykes were s e e n  about  t h r e e  

m i l e s  w e s t  of the  j u n c t i o n  o€ Kendal and Kleanza c reeks  i n  

road  c u t s  a t  an  e l e v a t i o n  of 1 ,000  f e e t .  Here the  dykes 

va ry  from f o u r  t o  f i f t e e n  f e e t  i n  wid th ,  are more b a s i c  t h a n  

those  noted i n  Kendal Creek,  and have the  d i s t i n c t i v e  lampro- 

phyre t e x t u r e ;  they s t r i k e  east-west and d i p  s t e e p l y  t o  the  

s o u t h .  

Pink f e l d s p a r  

A p l i t e  d y k e s  were foulid a t  a number of p l a c e s  a l o n g  

Kendal Creek and i t s  t r i b u t a r i e s .  Two dykes t h a t  a r e  w e l l  

exposed w e r e  seen  a t  a n  e l e v a t i o n  of 1800 f e e t  i n  Kendal Creek,  

one was found i n  a t r i b u t a r y  a t  an  e l e v a t i o n  of 2200 f e e t ,  and 

a n o t h e r  w a s  seen  i n  lower Kendal Creek a t  a n  e l e v a t i o n  of 

1000 f e e t .  The dykes are  composed of fine-to-medium g r a i n e d ,  

g r e y i s h  whi te  p l a g i o c l s e  f e l d s p a r .  Very l i t t l e  q u a r t z  was 

n o t e d ,  bu t  a l l  dykes have f i n e  p y r i t e  d i sseminated  throughout 

and a l l  d i s p l a y  the  t y p i c a l  sugary t e x t u r e  of a p l i t e .  The 

a p l i t e  dykes range i n  width from f i f t e e n  t o  f i f t y  f e e t  and a l l  

d i p  s t e e p l y  t o  v e r t i c a l l y .  They s t r i k e  east-west, no r th - sou th ,  

n o r t h - e a s t  and north-west  and are c o n t r o l l e d  by t he  f r a c t u r e  

p a t t e r n  induced by f a u l t i n g .  
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I 

The most impor tan t  group of dykes,  bo th  i n  s i z e  

and i n  economic minera l  c o n t e n t ,  are t h e  porphyry dykes 

t h a t  occupy much of t h e  c reek  bottom a long  Kendal Creek. 

The porphyry i s  composed of i r r egu la r - shaped  phenocrys ts  

o f  p l a g i o c l a s e  i n  a groundmass of l i g h t - g r e y  mater ia l .  Many 

of t he  dykes have rounded q u a r t z  

b lende  and/or  b i o t i t e  t h a t  show some degree  of c h l o r i t i c  

a l t e r a t i o n .  Almost a l l  t h e  porphyry dykes are mine ra l i zed  

w i t h  c h a l c o p y r i t e  and p y r i t e  as "speckled" d i s semina t ions  

t h r m g h o u t  t h e  rock .  The porphyry dykes va ry  i n  wid th  from 

twenty f e e t  t o  a maximum of fou r  hundred f e e t  and are s t e e p l y  

d ipp ing .  Ra re ly ,  one mi-ght d i p  a t  35 t o  40 degrees .  There 

a re  some dykes which d o  not show the  marked p o r p h y r i t i c  

t e x t u r e  desc r ibed  above,  bu t  which have been inc luded  wi th  

che ' 'porphyry dykes";  t hese  dykes were seen  only  i n  l i m i t e d  

outcrops  and may be s m a l l  "s tocks" o r  "bosses" of d i o r i t e  o r  

g r a n o d i o r i t e  r e l a t e d  t o  t h e  l a r g e r  c o a s t  i n t r u s i v e s  which 

sur round t h e  O.K. Range. The non-porphyr i t ic  rocks  are  

g e n e r a l l y  less minera l ized  than  the  p o r p h y r i t i c  t y p e s .  

I 1  e y e s "  and a l l  c o n t a i n  horn-  

The l a r g e  porphyryr  dykes s t r i k e  roughly  east  and w e s t  

w h i l e  t h e  smaller ones s t r i k e  north-west  and n o r t h - e a s t .  A l l  

t h e  dykes appear  t o  be c o n t r o l l e d  by t h r e e  major se t s  of 

f r a c t u r e s  which a r e  r e l a t e d  t o  t h e  f a u l t i n g  on the  Dardenel le  

f a u l t  i n  t he  north-west  d i r e c t i o n  and a long  f o l d  axes  i n  t h e  
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east  Owes t and n o r t h - e a s t  d i r e c t i o n .  

The sedimentary and vo lcan ic  rocks of t he  T r i a s s i c  

( ? )  formation and Hazel ton groups range i n  l i t h o l o g y  from 

banded t u f f ,  s i l t s t o n e ,  f i n e  vo lcan ic  agglomerate  and/or  

b r e c c i a  t o  grey-green and green  a n d e s i t i c  f lows. The 

flow rocks are almost  i n d i s t i n g u i s h a b l e  from t h e  massive t u f f ;  

no flow s t r u c t u r e  o r  amygdules w e r e  no ted  i n  t h e  v i c i n i t y  of 

Kendal Creek. However, some of t h e  green  a n d e s i t i c  rock i s  

p o r p h y r i t i c ,  whi te  f e l d s p a r  and dark green  pyroxene form t h e  

phenocrys ts  i n  a m a t r i x  of grey-green t o  dark  green ,  f i n e -  

gra ined  c h l o r i t i c  material 

The sequence from t he  b a s a l  " l imestone-boulder"  

conglomerate of T r i a s s i c  ( ? )  age through t o  t h e  a n d e s i t i c  f lows 

of the  Hazel ton format ion  appears  t o  be conformable i n  t h e  

v i c i n i t y  of Kendal Creek. 

(shal low water d e p o s i t s )  which a r e  s e p a r a t e d  by fou r  t o  f i v e  

thousand feet  of grey- to-green  t u f f s ,  b r e c c i a  and flows. The 

lower "red beds" are loca ted  on the  O.K. Range a t  the  head- 

waters  of Kendal Creek and l i e  s t r a t i g r a p h i c a l l y  above t h e  

b a s a l  " l imestone-boulder"  conglomerate and are undoubtedly 

p a r t  of t he  T r i a s s i c  (? )  format ion;  t he  upper "red beds" are 

found n o r t h  of Kleanza Creek and are p a r t  of t h e  Hazelton 

Formation,  poss ib ly  compris ing p a r t  of t h e  "upper d iv i s ion" ,  

as desc r ibed  by Duffe l  & Souther .  

There are two hor izons  of "red bedq", 
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Between these  "red-bed" hor izons  l i e  a l l  t h e  

var ious  rock  types  descr ibed  e l sewhere  ; a l l  a r e  d i s t i i i -  

gu ished  by grey- to-green  c o l o r a t i o n  and most possesses  

a b locky- f r ac tu r ing  c h a r a c t e r i s t i c .  
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STRUCTURE 

The v o l c a n i c  sedimentary and flow rocks  i n  the  

v i c i n i t y  of Kendal Creek have been fo lded  i n t o  a broad 

s y n c l i n e ;  t he  f o l d  a x i s  strikes a few degrees  n o r t h  of east  

and c r o s s e s  Kleanza Creek near  t he  j u n c t i o n  w i t h  Kendal Creek. 

Secondary f o l d s  are rare;  no s m a l l  f o l d s  w e r e  no ted  on t h e  

KDL c la ims .  

The s y n c l i n e a l  s t r u c t u r e  i s  b e s t  i l l u s t r a t e d  by 

t h e  t r a c e  of t he  lower "red-beds" which forms an a r c  around 

the  head-waters of Kendal Creek. The format iona l  u n i t s  above 

t h e  lower "red-beds" are f r a c t u r e d  and mine ra l i zed  t o  such a 

degree t h a t  major s t r u c t u r a l  f e a t u r e s  a r e  masked and no evidence 

of fo ld ing  was noted a long  Kendal Creek. 

F a u l t i n g  has played a dominant r o l e  i n  t h e  s t r u c t u r a l  

e v o l u t i o n  of t he  a r e a ;  the  major movement has  taken place a long  

the  numerous branches of t he  Dardenel le  F a u l t .  The branches 

of t he  Dardenel le  F a u l t  s t r i k e  from 280 t o  310 degrees  and d i p  

from 55 degrees  t o  v e r t i c a l ,  e i t h e r  t o  t h e  south-west  or  n o r t h -  

e a s t .  A second se t  of Caul ts  s t r i k e s  70 degrees  and d i p  

s t e e p l y ,  mainly t o  the  no r th .  These f a u l t s  appear  t o  be r e l a r e d  

t o  the  f o l d  axes but  t h e  f i e l d  evidence of c l o s e  c o r r e l a t i o n  is 

l ack ing .  A t h i r d  set  of f a u l t s  were mapped near  the  head-waters 
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of  a Kendal Creek t r i b u t a r y  where f a u l t s  s t r i k i n g  20 degrees  

t o  35 degrees  and d ipping  55 degrees  t o  t h e  w e s t  are exposed 

i n  the  canyon w a l l s .  

The vo lcan ic  f lows and r e l a t e d  sediments  have been 

d i s r u p t e d  and f r a c t u r e d  t o  a marked degree by t h e  movement on 

t h e  f a u l t s ;  a l l  t he  rock  exposed i n  t h e  Kendal Creek canyons 

e x h i b i t s  c l o s e  "blocky" j o i n t i n g .  The canyon w a l l s  are very 

u n s t a b l e  due t o  t h e  f r a c t u r i n g  and t a l u s  s l o p e s  are composed 

of small "cobbles" and rubb le .  Kendal Creek has downcut 

r a p i d l y  through the  c r a c k l e d  zone and the canyons are s t e e p -  

wal led  and deep. 

Tlic largc. and  smal1 d y k e s  are more-or-less c o n t r o l l e d  

by f r a c t u r e  channels  provided by movement on t h e  f a u l t s ;  the 

dykes e x h i b i t  "blocky" f r a c t u r i n g  bu t  t o  a lesser degree than 

t he  v o l c a n i c  w a l l  rocks.  
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ECONOMIC GEOLOGY 

The rocks  i n  the  Kendal Creek area c o n t a i n s  

s u l f i d e s  of i r o n ,  copper ,  molybdenum, z i n c ,  l e a d  and 

s i l v e r .  The i r o n  s u l f i d e  m i n e r a l i z a t i o n  is  r e a d i l y  

d i s c e r n i b l e  i n  the  canyons of Kendal Creek where t h e  

oxide product  forms a l a r g e  

weather ing  rock .  The "gossan" zone i s  a n  i r r e g u l a r  

shaped area,  approximately 3,000 f e e t  by 8,000 f e e t ,  

w i t h  t h e  long  a x i s  o r i e n t e d  i n  t h e  east-west d i r e c t i o n .  

The o r i e n t a t i o n  of t h e  gossan c o i n c i d e s  w i t h  t h e  strike 

of many of the  l a r g e  porphyry dykes and w i t h  t h e  eas t -  

west f a u l t i n g  and f r a c t u r i n g .  P y r i t e  occurs  i n  a lmost  

eve ry  rock  type on i-he easL s i d e  o L  t h e  OK Range a s  f i n e ,  

11 gossan' '  area of r u s t y -  

d i sseminated  c r y s t a l s  arid i s  ai1 indigenous c o n s t i t u e n t  

of the  rock .  However, the  p y r i t e  c o n t e n t  i n c r e a s e s  

markedly w i t h i n  the  gossan a r e a ;  much of t he  p y r i t e  

w i t h i n  the  zone occurs  on f r a c t u r e s  and j o i n t s  and has  

been in t roduced  du r ing  one, or more, pe r iods  of mine ra l -  

i z a t i o n .  The p y r i t e  has  been exposed on t h e  blocky 

f r a c t u r i n g  du r ing  the r a p i d  e r o s i o n  of Kendal Creek and 

s u b s e q u e n t  o x i d a t i o n  has produced the  r u s t y  hues t h a t  

d i s t i n g u i s h  the  gossali zone. 

The copper m i n e r a l i z a t i o n ,  as c h a l c o p y r i t e  main ly ,  

i s  a lmost  e n t i r e l y  r e s t r i c t e d  t o y o n e ,  t he  porphyry dykes and ,  
. .  ' 1  
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two, t h e  boulder  conglomerate which i s  exposed as a 

remnant" i n  t h e  v i c i n i t y  of t h e  upper h e l i p o r t .  The 

mine ra l i zed  porphyry dykes and t h e  boulder  conglomerate 

are a l l  l o c a t e d  w i t h i n  the  gossan zone. 

The porphyry dykes c o n t a i n  bo th  p y r i t e  and 

c h a l c o p y r i t e  as disseminated g r a i n s  and b l e b s  w i t h i n  

the  rock .  P y r i t e  i s  a l s o  found on t h e  j o i n t  f r a c t u r e s  

w i t h i n  t h e  dykes and i s ,  t h e r e f o r e ,  c l o s e l y  r e l a t e d  t o  

t h e  in t roduced  p y r i t e  of t h e  gossan zone. The l a r g e  

porphyry dyke, which i s  exposed i n  Kendal Creek between 

e l e v a t i o n s  1425 and 1475 f e e t ,  c o n t a i n s  p y r i t e  and 

c h a l c o p y r i t e  uniformly d isseminated  throughout  t h e  dyke 

w i t h  approximately t e n  t i m e s  as much p y r i t e  p r e s e n t  as 

t h e r e  i s  c h a l c o p y r i t e .  The rock  i s  q u i t e  f r e s h  i n  the  

c r e e k  bottom due t o  the  r a p i d  e r o s i o n  and scour ing  a c t i o n  

of t h e  c reek  i t s e l f  and good exposures  a c r o s s  t h e  dyke 

were seen .  Chip samples ,  t aken  by A .  Ashton and I .  

B a t t e r s b y  i n  1971, a c r o s s  t h r e e  hundred f e e t  on t h e  n o r t h  

s i d e  of the  dyke and a c r o s s  one hundred f e e t  on t h e  s o u t h  

s i d e  of t he  dyke assayed:  

I 1  

North - 300 f t ,  0.06% Cu; Trace Mo. 

South - 100 f t ,  0.03% Cu; Trace Mo. 
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(Although t h e  dyke i s  approximately f ive hundred f e e t  

wide a t  t h i s  p o i n t ,  t h e  s o u t h - c e n t r a l  s e c t i o n  w a s  n o t  

sampled because the  rock  w a s  no t  as f r e s h  he re  as e l se -  

where) .  

A l a r g e  porphyry dyke, which w a s  l o c a t e d  i n  a 

t r i b u t a r y  of  Kendal Creek a t  a n  e l e v a t i o n  of 2000 f e e t ,  

s t r ikes  east-west and i s  approximately 150 fee t  wide.  

Although no samples were taken  from t h i s  dyke, t h e  v i s i b l e  

s u l f i d e  c o n t e n t  i n  ou tc rop  i s  comparable i n  amount w i t h  

t h a t  found i n  the  large dyke which w a s  sampled. 

The most a t t r a c t i v e  area on t h e  p rope r ty  and 

t h e  one which has  c r e a t e d  the  most i n t e r e s t  t o  d a t e  i s  

t h e  "remnant" of mine ra l i zed  "boulder conglomerate" 

l o c a t e d  i n  t h e  v i c i n i t y  of t h e  upper h e l i p o r t  and base 

camp. A b r i e f  d e s c r i p t i o n  of t h e  "remnant" w a s  g iven  

on Page 15  under the  heading "Local Geology" and a map 

of t h e  remnant on a s c a l e  of one inch  equals one hundred 

f e e t  i s  appended t o  t h e  r e p o r t .  

The "remnant" i s  composed of d a c i t e  (? )  t u f f  and 

f i n e  d a c i t e  agglomerate  w i t h  many rounded "boulders" of 

s i m i l a r  m a t e r i a l .  The "boulders" range from f i s t  s i z e  

u p  t o  t h r e e  o r  f o u r  f e e t  i n  d i ame te r ;  they  do n o t  a p p e a r  

t o  have a p r e f e r r e d  o r i e n t a t i o n  and they  make up less than 

one q u a r t e r  of t h e  rock  volume. Concent r ic  sphe res  of 



- 25 - 

f i n e  t u f f a c e o u s  material form on ion- l ike  s t r u c t u r e s  around 

some of the  "boulders";  t h e s e  on ion- l ike  s p h e r e s  were 

observed t o  i n t e r l o c k  from one boulder  t o  a n o t h e r  which 

i n d i c a t e s  t h a t  t h e  c o n c r e t i o n s  around t h e  boulders  are 

secondary i n  o r i g i n .  

The rock  i s  grey  t o  grey-green i n  c o l o r  and 

c o n t a i n s  ca rbona te  s t r i n g e r s  and f r a c t u r e - f i l l i n g s  of s i d e -  

r i t e  o r  a n k e r i t e .  S u l f i d e s  of i r o n  and copper occur as 

d isseminated  c r y s t a l s  and as f r a c t u r e  f i l l i n g s  ; t h e  cha lco-  

p y r i t e  forms i r r e g u l a r  shaped "knots" up t o  one i n c h  i n  

l e n g t h  i n  the b r e c c i a .  The r a t i o  of c h a l c o p y r i t e  t o  p y r i t e  

i s  about  one t o  one and is  the  b e s t  r a t i o  observed anywhere 

on the  KDL c la ims .  

A f i f t y - f o o t  porphyry dyke, which c u t s  t he  "boulder 

conglomerate",  i s  exposed on t h e  b l u f f  about  two hundred feet  

east  of t h e  base camp. The dyke s t r i k e s  n o r t h - e a s t  and d i p s  

s t e e p l y  and i t  a l s o  c o n t a i n s  d isseminated  p y r i t e  and cha lco -  

p y r i t e .  

The "boulder conglomerate" i s  a p p a r e n t l y  c u t  o f f  by 

f a u l t i n g  i n  Kendal Creek as i t  w a s  n o t  found i n  place east  of 

t h e  c r e e k .  Seve ra l  l a r g e  boulders  of t h e  "conglomerate" were 

l o c a t e d  i n  the  east  bank of t h e  c r e e k  bu t  a l l  appear  t o  be 

" f l o a t  ". 
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The "remnant" occupies  a d i p  s l o p e ;  t h e  f o o t -  

wall of t h e  remnant s t r i k e s  115 degrees  and d i p s  35 degrees  

t o  the  n o r t h - e a s t .  Loca l ly ,  t h e  "boulder conglomerate" 

i s  l i m i t e d  i n  volume; i t  i s  wedge-shaped i n  c r o s s  s e c t i o n  

and forms a n  i r r e g u l a r  ova l  i n  p lan .  

i s  approximately 300,OO cu. yds. ,  o r  about  600,000 tons ,  

and t h i s  volume inc ludes  the  50 feet  of porphyry dyke. 

The t o t a l  volume 

Although no a t t empt  w a s  made t o  sample t he  

"boulder conglomerate" dur ing  the  r e c e n t  work, a number o f  

ea r l ie r  workers have taken  grab and c h i p  samples from t h e  

boulder  conglomerate.  The r e s u l t s  are l i s t e d  below: 

Au - Mo 
7 

cu - S amp1 e r  Type Width 

W.M. Sharp Chip l O O f t  0.37% - - - 
1 7 0 f t  0.02% - - - 

11 11  Chip 3 0 f t  0.18% - - - 
11 11  Chip 

0.005 ozs 0.4Oozs/ton Channel 3 f t  0.44% - 11 II 

(Unknown) Grab - 0.68% - - 0 

( ) Grab - 0.44% .. - - 
R.H. Bates Grab l O O f t  ( ? ) O .  55% 0.02% - L 

I 1  II Grab 0.01 02 0,57 ozs .  

(The l a s t  sample s e l e c t e d  from ,the b e s t  ou tc rops ) .  
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An a c c u r a t e  grade of the  "boulder conglomerate" 

cannot  be c a l c u l a t e d  from the  l i m i t e d  number and type of  

samples  t a b l e d  above ; t h e  copper con ten t  of t he  "conglomerate" 

appears  t o  l i e  between one q u a r t e r  and one h a l f  pe rcen t .  

I n  summary, the  "conglomerate" con ta ins  d isseminated  copper 

m i n e r a l i z a t i o n  which i s  r a t h e r  uniformly d i s t r i b u t e d  ; t h e r e  

are areas t h a t  obviously c o n t a i n  more than  %% copper and there 

are also zones w i t h i n  the  "conglomerate" t h a t  obvious ly  c o n t a i n  

much less than  YL copper .  

R e s p e c t f u l l y  submitted, 

A .  R .  B u l l i s ,  P .  Eng. 

3 0 t h  NOV. 1 9 1 2  

DELTA, H.C. 
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PART 111 

I u-" 

I 

SOIL & SILT SAMPLE SURVEY - KENDAL CREEK 

The so i l - sampl ing  programme w a s  conducted 

over t h i r t e e n  c la ims  ; e i g h t  c la ims were covered e n t i r e l y  

and f i v e  c la ims  p a r t i a l l y .  The claims sampled were t h e  

KDL I, 3 ,  5 ,  7 ,  9, 1 0 ,  11, 1 2  (wholly) and KDL 6 ,  2 1 ,  2 2 ,  

28 and 30 ( p a r t i a l l y ) .  In a d d i t i o n ,  approximately 150 

a c r e s ,  l y i n g  n o r t h  of Kleanza Creek and a d j a c e n t  t o  t h e  

c l a im group,  was sampled. Reconnaissance l i n e s  were 

extended eas t  'and w e s t  o f  t h e  c la im group and s i l t  samples 

were taken  i n  t h e  gene ra l  area of' Kendal Creek. 

416 s o i l  samples a n d  3 6  s i l t  samples were 

ga thered  i n  t h e  Keridal Creek area and of  t h e s e , j 3 6 0  s o i l  L.J 
and, 54 > s i l t  samples were taken on t h e  KDL Mineral  C l a i m s .  

J 

The o t h e r s  were taken i n  areas of  i n t e r e s t  a d j a c e n t  t o  t h e  

KDL group. The s o i l  samples were taken  on a chain-and- 

compass g r i d  a t  200 f o o t  i n t e r v a l s  a long  l i n e s  t h a t  were 

400 f e e t  a p a r t .  Augers,  w i t h  head d iameters  o f  1% inches 

and o v e r - a l l  l e n g h t s  of  3% f e e t ,  were used f o r  t h e  e x t r a c t -  

i o n  of  t h e  s o i l .  S i l t  samples were scooped by hand from 

t h e  streams and t h e  s i t e s  " t i e d  in ' '  by a l t i m e t e r  t o  top -  

ographic  base maps. 

/ 
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LiJ 
I 

A l l  t he  samples were s e n t  t o  Vancouver 

Geochemical Labora to r i e s  i n  North Vancouver, B .C a where 

they  were processed us ing  h o t  H C 1 0 4  and HN03 d i g e s t i o n  

and analysed by in s t rumen ta l  a tomic a b s o r p t i o n .  The 

machines u s e d  were t h e  "Techron AAS" and "AA1000". 

The r e s u l t s  €rom the  s o i l  and s i l t  surveys  

were eva lua ted  using s t a t i s t i c a l  and g r a p h i c a l  methods. 

A r e f e r e n c e  t o  these  p a r t i c u l a r  methods can be found i n  

Economic Geology, volume 6 4 ,  1969 ,  P . P .  538-550 ( C .  

L e p e l t i e r ) .  

About 30 of t h e  s o i l  samples were taken  from 

swampy areas a n d ,  consequent ly ,  h a d  a h igh  organic  c o n t e n t .  

Some of these  samples h a d  high val,ues arid because o rgan ic  

ma te r i a l  i s  known t o  have a background l e v e l  h igher  t h a n  

s o i l s ,  t he  samples r i c h  i n  organic  mater ia l s  were processed 

as a s e p a r a t e  popu la t ion .  

The method used t o  e v a l u a t e  t h e  s o i l  samples n o t  

having a h igh  c o n t e n t  w a s  a s  fo l lows :  

( a )  twelve t o  f i f t e e n  frequency groups having equa l  

i n t e r v a l s  i n  p a r t s  p e r  mil.lion were determined.  The  r e -  

r e q u i r e d  i n t e r v a l  w a s  c a l c u l a t e d  us ing  t h e  fo l lowing  formula: 

(Highest  va lue )  minus (Lowest va lue )  
I n t e r v a l  equa l s  Des i red  number of groups 
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The d a t a  r evea led  a wide spread  between the  h i g h e s t  

va lue  (3500 ppm Cu.) and t h e  lowest  va lue  ( 5  ppm Cu.) and ,  

t h e r e f o r e ,  only t h e  lower 98% of the  samples were used i n  the 

c a l c u l a t i o n  ( i . e .  those  con ta in ing  less  than  215 ppm C u . ) ;  

t h e  r e s t  were cons idered  anomalous; 

( b )  each  sample w a s  placed i n  i t s  a p p r o p r i a t e  group;  

( c )  t h e  frequency;  t h e  cumulat ive frequency and t h e  

percentage cumulat ive Irequency of each group was determined ; 

(d)  percentage  cumulative frequency v e r s u s  p a r t s  per  

m i l l i o n  was p l o t t e d  on " three  c y c l e  l o g ,  v e r s u s  p r o b a b i l i t y "  

graph paper .  

The r e s u l t i n g  curves  g ive  the  background, t h r e s h o l d  

and anomalous values  of t he  popu la t ion  as  w e l l  as informat ion  

r ega rd ing  t h e  number of d i f f e r e n t  popu la t ions  p r e s e n t .  

Graph No. 1 shows a two-SI-ope curve t h a t  i n d i c a t e s  

an  excess  of h i g h  v a l u e s  p r e s e n t  i n  t h e  popu la t ion .  T h e  

" threshold"  va lue  i s  taken  t o  be t h a t  p o i n t  a t  which the  

b reak  i n  t he  s lope  occurs  ( i . e .  82 ppm Cu.) and any v a l u e s  

above t h a t  are  cons idered  anomalous f o r  those  samples low i n  

o rgan ic  c o n t e n t .  
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S i m i l a r  c a l c u l a t i o n s  were made f o r  t h e  s o i l  

s amples  having a h igh  organic  c o n t e n t  and ,  whi le  the  

r e s u l t s  from a smal.1 popula t ion  are  n o t  as a c c u r a t e  as  

those from a l a r g e  popu la t ion ,  i t  w a s  e v i d e n t  t h a t  t he  

th re sho ld  va lue  f o r  t h i s  group l i e s  between 500 and 1000 

PPm. 

A l l  t he  sample s i t e s  and va lues  were p l o t t e d  

on a 1 inch  e q u a l s  400 f o o t  scale  map and the  anomalous 

zones a re  shown on the map. The h i g h e s t  va lues  a re  on 

and around the  known c h a l c o p y r i t e  "showings" near  t he  base 

camp. Other s t r o n g  "highs" are  a s s o c i a t e d  w i t h  swamps. 

A number o f  anomalous samples n o t  a s s o c i a t e d  w i t h  known 

m i n e r a l i z a t i o n  occur on l i n e s  216N and 204N. 

Two s e p a r a t e  popula t ions  of s i l t  samples a re  

r e a d i l y  seen froin tne d a t a  p l o t t e d  on Graph No. 2 .  On 

f i r s t  p l o t t i n g ,  samples were inc luded  t h a t  had been taken 

from a n  area about  two miles f u r t h e r  t o  t h e  n o r t h - e a s t .  

The popula t ion  having the  h ighe r  background o r i g i n a t e d  on 

t h e  KDL Claims;  t he  popu la t ion  having t h e  lower background 

o r i g i n a t e s  from t h e  area t o  the  n o r t h - e a s t .  A f t e r  t hese  

two groups of samples had been sepa ra t ed  and r e - p l o t t e d  on 

Graph 3 ,  the  background va lues  from stream samples on the 

KDL p rope r ty  were fo!.ilicl t o  tw 100 ppm Cu.  and r h a t  anomalous 
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v a l u e s  w e r e  grealser than  250 ppm C u .  The s i l t  survey 

anomalies co inc ide  w i t h  t h e  s o i l  survey anomalies .  

S i m i l a r  c a l c u l a t i o n s  were made on t h e  d a t a  f o r  

z i n c  and t h e  fo l lowing  conclus ions  drawn: anomalous v a l u e s  

f o r  s o i l  samples having a l o w  o rgan ic  c o n t e n t  are g r e a t e r  

than 300 ppm; anomalous v a l u e s  f o r  s o i l  s a n p l e s  having a 

high organic  c o n t e n t  are  g r e a t e r  than  550 ppm. The 

c o r r e l a t i o n  between z i n c  and copper anomalies i s  s t r o n g ,  

as shown on the  accompanying maps. 

H .  R .  B t i l l i s ,  B. S c .  

3 0 t h  Nov. i 3 7 2  

DELTA, B . C .  
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Bachelor o f  Sci-ence in Geology. 

cs 2 .  I l i a v c  been p r a c t i s i n g  my pro fes s ion  ails a 

g:t?olog,Fst foi: f o u r  years .  
! 

14. K .  B 2 1 1 i s ,  B .Sc .  
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I ,  A l D e r t  Ra lph  B I . i l l i s ,  d o  liereoy c e r t i f y  t h a t :  
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ar,d have been granted  t h e  degree of  Bachelor of 

A p p l i e d  Sc ience .  

3 .  I have been p r a c t i s i n g  my p r o f e s s i o n  ;IS a geo log ica l  

eng inee r  t o r  t w e u L y  yc;irs. 

4 .  I a m  a rnember o f  t h e  Assoc ia t ion  of Pro€ess iona l  

Engineers  of B r i t i s h  Columbia arid a member  o f  t h e  

A s s o c i a t i o n  o i  P r o f e s s i o n a l  Engineers of On ta r io .  

5 .  The accompanying r e p o r t  is based on informat ion  

obtainecl by the  au tho r  durln;;  the e x p l o r a t i o n  programme 

from 20th  J u n e  to t t h  A u ~ i ~ s L ,  1 9 7 2 .  Add i t iona l  informa- 
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0, I have no i n t e r e s t ,  d i r e c t l y  o r  i n d i r e c t l y ,  i n  t h e  

p roper ty  o r  s e c u r i t i e s  of Kendal Mining and Exp lo ra t ion  
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Novemoer 30th 1 9  7 2 .  
DELTA', B . C .  
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