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APPEKDIX I 

I 1, C e r t i f i c a t e s  

W l E  : C O C H U K E ,  Donald R o b e r t  
EDUGiT ION : 
PROFESSIONAL 

I3.A.Sc. - U. of T., I:.Sc. (Eng.) - Queens 
P r o f e s s i o n a l  E n g i n e e r  of D.C., O n t a r i o ,  a n d  
Saskatchcwan,  1Ieinber of C.I.M.M., G,A.C;, 
M,tl.C., G e o l o g i c a l  E n g i n e e r  

iiSSOCIATICI~S: 

Engaged i n  t h e  p r o f e s s i o n  - s i n c e  1962 w h i l e  
employed w i t h  P:oranda E x p l o r a t i o n  Co, Ltd., 
Quebec C a r t i e r  ;.lines i t d . ,  and  H e r i d i a n  
E x p l o r a t i o n  S y n d i c a t e .  
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EDUCATION: 
EXPERIENCE: 

PROFESSIONAL 
ASSOCIATIOiJS : 
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EDUCXTION: 
EXPERIERCE: 

PROFESS I ONAL 
I?SSCCLTIOI!S : 

iWd< 1 E : 
EDUCAT IC11 : 

EXPERIEidCL: 

SCOTT, Alan  R e  
I3,Sc. - Geophys ic s ,  U.3.C. 
Two summers - creQ; Iiiernber and o p e r a t o r  wi th  
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Cochrane C o n s u l t a n t s  L td .  - G e o p h y s i c i s t  
Member of S.E.G. 

0 ' GR:D Y , F &INK P . 
R.Sc. ( Geology)  - U.9.C. 
Employed a s  an Explorc2t ion  G e o l o g i s t  by  American 
S m e l t i n g  and R e f i n i n g  Co. from i i p r i l ,  1969 u n t i l  

Member of C.I.EI.M., i ' s s o c i a t e  Elember of t h e  
Canad ian  Geo log icc l l  S o c i e t y .  

Augus t ,  1972.  

ROSSIER, Jean -Claude  
Secondary  and V o c z t i o n a l  School - A r c h i t e c t u r a l  
D r a f t i n g  Degree a . 3  

S i n c e  1965 - C e n c r a l  D r a f t i n g  E x p e r i e n c e  
G e o p h y s i c a l  D r a f t i n g ,  S e l g e l  Associates - 1969 - 19f2  
Employed r - i t h  Cochranc C o n s u l t a n t  s i n c e  s p r i n g ,  1972 

PiAADIS, l l o b e r t  
S e i g c l  c ' s s o c i e t e s  L td .  
Enp lo )  e d  i i i t h  Cochrpne C o n s u l t a n t s  s i n c e  s p r i n g ,  
1972 
24 

IUITCKRL), Ii., II.0. ,;o:. 88,  i lerr i t t ,  B.C. 
30 
S e v e r a l  years  e x p e r i e n c e  vr i th  e x p l o r a t i o n  c 0 m p a n i . e ~  
s i n c e  1 9 6 7  i n c l - u d i n g  C a r o l i n  Xines,  S o n i c  Ray 
Re s o u r  c c s , Va 1 n i c o 1 i3. I..! i n  c s , 
Ernployed te rnporar i  l y  ;si t h  Cochrane  C o n s u l t a n t s  i n  
S e p  t enh e r -0c t o !  ) (3 r , 19 7 .? . 

.' 

-- - - __ _ _  
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APPEiiTDIX I (con t ) - 
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C e r t i f i c a t e s  

NAME : 

AGE : 
EXPERIEKCE: S e v e r a l  years  bush  e x p e r i e n c e  l i n e c u t t i n g ,  

s o i l  sampling w i t h  v a r i o u s  e x p l o r a t i o n  com- 

. .. 
:i 

p a n i e s .  Employed t e m p o r a r i l y  w i t h  Cochrane  
C o n s u l t z n t s  L t d .  

7. 



APPENDIX I1 

P I I N I N G  D I V I S I O N  : 

SPONSOR: 

LOCATIOK:  

SURVEY:  

Golden 

J u n i p e r  N ines  Ltd .  

32 a i r  n i l c s  south of Golden,  B.C. 

Geo log  ica 1 Na pp i np, 
Geochemical  S o i l  Sampl ing  
F l u x g a t e  Magnetometer  
S e l f  P o t e n t i a l  

S U R V E Y  W i P J  DAYS: 11 x 4 = 44 

hi0  5 I L  I U T  I ON : 4 x 4  = 1 6  I 
~ DATA P R O C E S S I N G  AND R E P O R T  PREPAILZTION M i ~ l \ J  DAYS: 84 (see below) 

KljMBER OF ALOKG L I N E  REhDICIGS: l l a g n e t o n e t e r  - 480 
S e l f  P o t e n t i a l  - 4 3 7  
i :mber  S o i l  Samples  - 398 

LI;\iE MILES : 4.55 

DATA AXD REPORT PREPAR~ITION : 

< :  

r .  

F I E L D  CREId: 

D Ri'iF T I NG : 

A. S c o t t ,  I3.Sc, (Geophys ic s )  U.D.C. - 1% days I .  

Frank P. O'Grady, ?.Sc. (Geology)  
U.B.C. - 4 days 

- 3 days 

Frank 1'. O'Grady ) 
i<. P a r o d i s  
2. I fa tchard  
R, Sirnla  

September  1 2  t o  22,  1972 ) 
1 
1 

Jean -Claude  Ross i e r  

\ 
--- ._ 
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I n 6 t r urn e n t S p e c i f i c z t i on s 

S e l f  P o t e n t i a l  U n i t  

Pfanuf ac  t u r c r  ; 
Terra  P h y s i c s  
Droper ,  Utoh 

I.!eter T y p e ,  C e n t e r  r e a d i n g  + - 5 p e r c e n t  Readout :  
of fu1.I  S C G l E .  

PGi r ' e r  : 2 9 v o l t  t r n n s i s t o r  r"tiio b a t t e r i e s  

Ranges : 0 - f - 50 m i I I i v o i E s  

0 - + -IC@ 
0 - + -500 
0 - + -1ooc 

I 1  

I 1  

c .. 



APPENDIX IV 

Instrument Specificatione for pU-20Q 
Pulee Type (Time Domain) Induced Polarization Unit 

Recaiver-Transmitter Packager 
lStt x 13" x lot1 Weight: 38 lbe. 

Tranemitter Power Supply: 
30 volt rechargeable battery 5-RF 680 Central Lab. 
Primary Power Supply: 1 #420 ER dry cell timer battery 

. .  

I .  

Receiver : 
Common mode rejection Input impedence 1 x 10 6 ohge 

Operation temperature: -20 
Sealed galvanometer type metere for very humid or wet climates 
Polarity automatically read on meter dial 
Three input combinations 
Sealed switches and panel for wet climate (deeeicant incl.). 

lOODB (DC-60 Hz) 

c + 75O c 

Tranemitter: 
24 - 30 volt DC-DC transistorized converter 
Power output 500 watts maximum 
Timer two eecond or four second pulse intervale 
Automatic reverse current cy lin 
Operating temperature: 
Sealed ewitchee and panel for wet climates (deeeicant incl.) 
Sealed meter for very humid or wet climatee 

- 20 8 8  c to + 75' c 

TIME CONSTANTS: 4 

The following table liete current on times, and correeponding 
delay and integration timee 

I '  

Current On(seconds) , Delay Time (eeconde) Integration Time (eeconde) ' 

2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5 00 
5.5 
6.0 

0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
1.1 
1.2 

Manufactured by : 

12215 South, 600 Eaet 
DRAPER, Utah 

, Hewitt 'Enter rieee and Terra Physics 

1.2 
1.5 
1.8 
2.1 
2.4 
2.7 
3.0 
3.3 
3 a 6  

I 
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i‘ Deta i l s  of C o s t  

Jf 

.i> By c o n t r a c t  be tween J u n i p e r  Mines Ltd .  ( c l i e n t )  and  
Cochrane  C o n s u l t a n t s  Ltd .  ( c o n t r a c t o r )  d a t e d  September  10, 
1972 f o r  s u r f a c e  e x p l o r a t i o n  work on t h e  Cinrren Creek 
P r c s p e c t  (Bob No, 1 t o  4; L i z  166 and 167 ;  and  HL 
8 and HL 20 t o  25 m i n e r a l  c l a i m s ) ;  

,..- ,I 

48 
$ 2,250.00 . 1. L i n e c u t t i n g ,  c h a i n i n g  end r e f u r b i s h i . n g  g r i d  

2, S e l f  P o t e n t i a l  Su rvey  r e a d i n g s  a t  50 f o o t  
i n  t e r v a  1 s 

/ - :  

1,800.00 - ‘ >  

1,65C).OO . I Y 3 .  Magnetometer S u r v e y  o f  G r i d  area 

4 .  Geochemical S o i l  Sampl ing  Survey  - Samples @ 
50 f o o t  i n t e r v a l s  and w i t h  a n a l y s i s  f o r  
Cu, Zn, Hg a n d  Au 

5. G e o l o g i c a l  s u r v e y  of g r i d  a r e a  comple t e  w i t h  
maps and r e p o r t  1,520,OO . f 3  

$11,970,00 i T o t a l  

R e s p e c t f u l l y  s u b m i t t e d ,  

... D. I?. Cochrane, P,Eng. 
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I‘.-1 ThTRODUCTION:: _--.- - _--- 
iietween September  12  and  Sep tember  ? ?  1 9 7 2 ,  a 

crew einpl.oyed b y  Cochranc. C o n s u l t n n t s  L t d ,  of U e l t n ,  8.C. 

c z r r i e d  ou t  a n  e x p l o r a t i o n  profrran which i E c l  tided g e o l o g i c a l  

mapping,  s a l f  p o t e n t i q l ,  a nzgnc to rnc te r ,  :ind a soi  I gcochcmical 

s u r v e y  on t h e  iJc>rrei? Creek p r o p e r t y  i n  t l i c .  Colden P!ining 

D i v i s i o n  and  on  b e h a l f  of J u n i p e r  F!incs  T.tc! .  Thc p rogram was 

c o n d u c t e d  t o  t e s t  f o r  p o s s i h  

showings  o n  t h e  p r o p e r t y  and  

3rc:zs c o v z r e d  b : ~  w c r b u r d c n ,  

e e x t - e n s i o n s  of known m i n e r a l  

t o  tr.?ce t h e  know:; showings  i n t o  ... 

T h i s  r c ? o r t  d e s c r i b e s  the f i e l d  

and d a t a  p rocess ing  p r o c e d u r e s  enployect nncl d i  s c u s s e s  t h e  r e s u l t s  

o b t a i n e d .  It  is d i v i d e d  i n t o  5 s e c t i o n s :  ?:irt I‘\ inc1: tdcs  

- i  

t h e  Suninry 2 n d  C o n c l u s i o n s ;  F-rtrt 8 ,  t h c  S o t t . i n z :  Port C, 

Ceol.ogy 2nd “ . i . n c r a l i z a t i o n ;  Part 0 ,  t h c  G e o p h y s i c a l  Su rvey ;  8 

and P a r t  E d e s c r i b e s  t h e  G e o c h e n i c a l  I;.?grk- Append ices  located 

.1 

_- 

at t h e  e n d  of t h e  r e p o r t  c o n t a i n  C z r t i f i c a t e s  of P e r s o n n e l  

empl.oyed o n  t h e  p r o j e c t ,  I n s t r u m e n t  S p e c i f j - c a t i o n s  and  S u r v e y  

D c t ;I i 1 s € o r ;is s e s sin en  t work record i n g i n  f o m a  t ion .  

.?-3 SLQItL’iTt\’ .*\ha COI?ICl,IJSIONS: 
-_I_-_- ---- 

1. J u n i p e r  X i n s s  L t d ,  holds t i t l e  ( b y  o p t i o n  agree- 

men t )  t o  t h e  t w e n t y  ( 2 0 )  f u l l  s i z e d ,  cor i t i quous  l o c a t e d  m i n e r a l  

c l a i m s  s i t u a t e d  on L‘arren C r e e k  ii-i t h e  Golden Mining Divis ion.  

-__-. ..... -. . . . . . . . . . . . . . .  ...................... _. _. ........... .- .............. - 

,.;I.:*; ..;L p L  ...&*. li .- , i ! 

..... . . . . . .  __  . . . . . .  . . . .  . - 



- 2 -  

2. 4 x 4 t r u c k  a c c e s s  i s  a v a i l a b l e  t o  a p o r t i o n  

of t h e  claims b y  f o l l o w i n g  a l o g g i n g  r o a d  procec:!in,q east  

f rom !lighMay K A  95 a t  Parco", and t h e n  onto a mining  r o a d  

c o n s t r u c t e d  by f o m e r  owners.  T h e  c l a i m s  are 2a r o a d  m i l e s  

f r o m  P a r s o n  and 45 m i l e s  from Golden ,  B r i t i s h  Columbia. 

3. T h e  mining  p r o p e r t y  i s  c h a r a c t e r i z e d  b y  high 

v a l u e s  i n  c o p p e r ,  and minor  t o  m o d e r a t e  g o l d  and s i l v e r  

v a l u e s ,  and  i s  s i t u a t e d  i n  t h e  rugged  i ' u s c t l l  K o u n t a i n s  on 

t h e  w e s t  s i d e  of t h e  Rocky Mountain Trench.  

4 .  P r e v i o u s  e x p l o r a t i o n  work on t h e  p r o p e r t y  h a s  

i n c l u d e d  o v e r  5,000 f e e t  o f  diamond d r i l l i n g ,  rock  p i t t i n g ,  

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

diamond d r i l l  i n t e r s e c t i o n  r e c o r d e d  2.2 p e r c e n t  Cu,  less t h a n  

0.01 02. Au and a b o u t  0.10 02. ?'a.g a c r o s s  20.9 f e e t  of v e i n  

m a t e r i a  1. 

5. A ground c o n t r o l  g r i d  was r e f u r b i s l l e d  and 

e x t e n d e d  b y  t h e  Cochrane C o n s u l t a n t s  f i e l d  crew,  2nd  t h e  b a s e  

l i n e  r u n s  m a g n e t i c  e a s t  f o r  2,000 f e e t  and c ross  l i n e s  a r e  

i- 

. ,  

. .  
- .  

t 

A. 

?. 

; , :  

m a g n e t i c  n o r t h - s o u t h ,  s p a c e d  200 f e e t  a p a r t  a n d  a r e  2,000 f e e t  ; ::$; 
;;. gL 

long .  I n  September ,  1972, g e o l o g i c a l ,  geochemica l  and geo- ,. ;$$ 

: .& 
';. & 

! .. - ?+ ., 

3; 

i .@ 
p h y s i c a l  s u r v e y s  were c o n d u c t e d  on t h i s  g r i d d e d  srea on b e h a l f  

?:.+ of J u n i p e r  Mines L t d ,  
.' .? $2 
' . >.,+ 
- .. 
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6. The main mineralized zo:ie is n complex silicified qt 
"t t 

band trending magnetic east and  subparallel. tr, the st.rike of 

the Horse Thief Creek Series of metzsediments. The silicified 

band is mainly drift covered but maybe as v i d r  a s  50 feet, 

and contains veinlets and blebs of chzlcopyrite a n d  pyrite 

and various copper and iron oxydation products. 

' 7 .  Vertical field magnetometer v a l u e s  exhibit an 

800 g a m a  r a n g e ,  and the predominant east-west (magnetic) 

isomagnetic trend i s  believed to reflect the overall geological 

trends. Several faults are indicated by magnetic disruptions, "i 

. <fj 
the most prominent is situated along i,!nrren Creek. The min- 

eralized zone is non-magnetic. 

1 4  

, $  . .  
.t 6 .. . 

8. Self potential response rnnged from a high of +147 $ 
: t 

have been designated moderately to s t r o n g l y  anomalous and several 

' _ ,  . ,,& 

. g  
- p  

' r;. 
millivolts (m.v,> to a low of -140 m.v. Value..; less than -80 m o v .  

. , , e ,  

8 ' *  anomalies were outlined. One such anomaly is coincident w i t h  P 

the main mineralized zone, however ttie most widespread anomaly 

may be due to a specific lithologic unit. T h e  causes of several 

others is unknown but they may indicate additional sulphide zonesp 

especially when coincident with or close to ~ P J C ~ I ~ Q ~ C , ~ ~ ~  3oi.l 

"highs". d ,  
.* . 



9. 12 t o t a l  of 398 B h o r i z o n  s o i l  snnnples were 

- 4 -  

.. 

. .  

c o l l e c t e d  and  A n a l y z e d  b y  Cres t  L a b o r a t o r i e s  of Vancouver 

f o r  t h e i r  c o n t e n t  i n  g o l d  (2Lu),  z i n c  (Zn)9 mercury  (ilg;) 2r.d 

c o p p e r  ( c u ) .  

10. The  a r i t h m e t i c  mean and  r a n g e  of t h e  va r l . ous  

m e t a l s  found  i n  t h e  Warren Creek  s o i l s  is compared w i t h  

t h e  a v e r a g e s  r e p o r t e d  b y  Eawkes and \.:ebb (Geochemistry i n  

14ineral E x p l o r a t i o n ,  Harper a n d  Row, 1 9 6 2 )  i n  t h c  t a b l e  h e l o w :  

Metal Mj.nimum Maximum ?<ear! ,‘,.\~er~:;~,+-~ “ p o r t e d  b;; !!nwkes 
- -  .i ““i.b . . _ ,  

A u  (popom,)  0.02 2,83 0.105 S a n d s t o n e  av, C.03 

Zn (p.p.rn.1 10 120 74 50 
t i g  (p.p,b.) LO 4 70 31 3G t o  300 

Cu (p.p.n.> 6 ,2000 6 7  2c 

The X a r r e n  Creek  soils may b e  g e n e r a l l y  classified 

as g o l d  and  coppe r  r i c h .  

11, 11 f a i r l y  e x t e n s i v e  p l u s  225 pap.m. C u  geo- 

c h e m i c a l  anomaly l i e s  c l o s e  t o  a n d  n o r t h  of the sliowings 

area and i s  presumably  due  t o  t h e  r e l a t i v e l y  nar row s i l i c i f i c d -  

c h a l c o p y r i t e  zone,  b u t  t h e  w i d t h  of t h e  ariornaly sug:;ests t h a t  a 

p a r a l l e l  o r  s u b p a r a l l e l  band nay p o s s i b l y  e x i s t  z b o u t  one  

hundred  f e e t  n o r t h  o f  t h e  p r e s e n t l y  known zone. 

4 . - !! 

._. 
. - . -. . . .. . . . 



0 

1 2 .  T h e r e  a r e  s c a t t e r e d  gold  and n c r c u r y  &eo- 

chemica l  a n o m a l i e s  and these  two metals arc vienkly c o r r e l e t a b l e  

s u g g c s t i r . 6  a p o s s i b l e  s in i la r  g e o l o g i c a l  o r i z i r i  arid s e t t i n g .  

S i r n i l n r l y ,  c o p p e r  and rnercury a r c  modera t e  t o  b:ei?kly c o r r e l a t n b l e .  

13,  Z inc  i s  i n v e r s e l y  c o r r c l a t n i j l c .  x i t i 1  a e r c u r y  and 

t t i c r c  i s  c v i d e n c e  of zoii ing when comparing t h e  :e.inc r e s u l t s  

v i t h  t h e  geoc l iemica l  r e s u l t s  of o t h e r  metals .  

14. I n v e s t i g c t i o n  as t o  t h e  c a u s e  of t h e  r e l a t i v e l y  

wide  c o p p e r  s o i l  anomaly, a n d  s e v e r a l  n e a r l y  coincident g o l d ,  

mercury  2nd self p o t e n t i a l  z n o m a l i e s  s i t u c t e d  a! iout  500 feet 

n o r t h  of the  slio;?ring nrcii ( a n d  bcsc l i n e )  i s  recomnended. 

Re spec tf ul. 1.y subini t t ed , 

< '  . .  
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BART B: 

3-1 LOC?TION A N D  ACCESS: 

The p r o p e r t y  i s  l o c n r c d  a p p r o x i m a t e l y  2:! F i i r  m i l e s  

s l i g h t l y  e a s t  o f  s o u t h  of Golden, 5.C. 

Access  i s  from Parson,  C.C. o n  t he  3rz.ton lo;.,;;ing 

road t o  il p o i n t  n e a r  t h c  c o n f l u e n c e  o f  ‘ Ja r r cn  Crcek and  9oSby 

Burns C r e e k ,  2 d i s t a n c e  of e igh tcc r i  iailes. 

a f o u r  wheel d r i v e  a c c e s s  r o n d  follov;:; t h e  ;,:;:~-ren Creek. - :a l ley 

e i g h t  ( 8 )  miles  t o  t h e  p r o p e r t y .  

From t h i s  p o i n t ,  

The a c c e s s  ro.iti i s  r x r k c d  

by  a S t ,  iindrcws ;Lining Co. s i g n .  

2, - 2  GE:TEIQ‘iL S ETTI iiG : 

The !.Jarren Creek p r o p e r t y  i s  situcztcr! ir, t h e  P u r c c l l  

K o u n t a i n s  of 3 r i t i s h  Columbia 011 t h e  west s i d e  oi t l le  i!ocky 

Mountciin Trench .  The showings a r e  l o c a t e d  on the c a s t  s i d e  of 

t h e  !Jnrren Creek  valley. 

t h e  camp is a p p r o x i m a t e l y  6,000 f e e t  and i n c r e a s e s  t o  o p p r o x i -  

n a t e l y  7,590 f e e t  a t  t he  h i g h e s t  p o i n t  on t h e  p r o p c r t y .  

T h e  c l v a t i o n  of t h e  v i i l l c y  f l o o r  a t  

T h e  

c l i i f  s t , T i t i l  some s p a r s e  t i m b e r  cove r .  

l ower  p o r t i o n  of t h e  p r o p e r t y  i s ,  f o r  t h e  inost p a r t ,  t i m b e r  

c o v e r e d ,  however, two lzrge b o u l d e r  covered s l o p e s  a r e  p r e s e n t .  

The  r e m i n d e r  of t h e  p r o p e r t y  c o n s i s t s ‘ o f  t a l u s  s l o p e s  and 

. .  . .  

. -  

. .. . _I. . 

. .  
. .. 

.. ... . .. . 
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G R I D  and C L A I M S  

To occompony o report by 
bm,,ed F P  O'GRADY E Sc. and 

0 R COCHRANE P En@ uea CIUU s- -- KW. B C  

doted november 3, 1972 

- F I G U R E  2- 
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:B-3 PROPERTY 

I n f o r m a t i o n  c o n c e r n i n g  t h e  claims c o v e r i n g  t h e  
.. 

Warren Creek  p a o p e r t y  f o l l o w s :  

C l a i m  Name Record Number 
, f , '. 

, .  . I .  

Bob 1 - 4 11528 - 11531 
L i z  166 - 167 11594 - 11595'1 
HmL. 1 - 5 14020 - 14024 
HOL. 6 - 8 14413 - 14414 
H,L. 20 - 25 14416 - 14421 

The above  claims, e x c l u d i n g  H.L. 1 - 5 are i n  good , 

s t a n d i n g  u n t i l  August ,  1973. H.L. 1 - 5 are i n  good s t a n d i n g  

u n t i l  Oc tobe r ,  1973. T i t l e  t o  t h e  claims e t  t h i s  d a t e ,  

is h e l d  by o p t i o n  by J u n i p e r  Mines Ltd., r e g i s t e r e d  o f f i c e ,  

9 t h  f l o o r ,  850 West H a s t i n g s  S t r e e t ,  Vancouver ,  B.C. 

B-4 HISTORY: 

The f i r s t  p u b l i s h e d  i n f o r m a t i o n  on t h e  Warren C r e e k .  

p r o p e r t y  is c o n t a i n e d  i n  t h e  M i n i s t e r  of  Minee Annual  r e p o r t  

f o r  1920. It  d e s c r i b e s  t h e  m i n e r a l i z a t i o n  and also t h e  
I 

work ings  at that time. The work ings  c o n s i s t e d  of a 35 and  a 

20 f o o t  t u n n e l ,  and s e v e r k l  hand t r e n c h e s ,  

A g e o l o g i c a l  i n v e s t i g a t i o n  o f  t h e  Warren Creek  p r o p e r t y  

w a s  u n d e r t a k e n  by H.H. Cohen, P. Engo on  b e h a l f  ,of M r .  Roger 

LeBeuf d u r i n g  t h e  summer of  1956. A s u b s e q u e n t  r e p o r t  b y  M r .  Cohen 
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was f i l e d  w i t h  t h e  3 r i t i s h  Columbia D e p s r t n e n t  of I.:ines and 

P e t r o l e u m  Resources  s s  a s s c s s n e n t  r e p o r t  i;o. 182. >:r0 Cohen 

reconmended f u r t h e r  e x p l o r a t i o n  on t h e  p r o p e r t y  i n  h i s  

r e p o r t .  

Lin e x p l o r a t i o n  program was c z r r i . c d  o u t  on thc 

Warren Creek p r o p e r t y  by St, Andrew's 1 ; in ing  Co. i n  1960 and  

1961. 

r cagne t i c  s u r v e y s  and 3450 f e e t  of diamond d r i l l i n g .  

T h i s  program i n c l u d e d  a i r b o r n e  and ground e l c c t r o -  

Accord ing  

t o  a r e p o r t  b y  J. I i .  !Liontgonery t h i s  work proved  t h e  p r e s e n c e  

of t h r e e  copper b e a r i n g  quartz v e i n s  w i t h  pods of p y r i t e  and 

c h a l c o p y r i t e  a l o n g  t h e  v e i n  walls. Illso A.C..!. Ilove and 

A s s o c i a t e s .  L t d .  have r e p o r t e d  a v e r a g e  assays of 0.5 p e r c e n t  

c o p p e r ,  2nd 0.05 oz,/ton s i l v e r  over 20 t o  50 f o o t  w i d t h s  of 

v e i n  m a t e r i a l .  The  b e s t  h o l e  i n t e r s e c t e d  2 zone of 1,73 p e r c e n t  

c o p p e r ,  0.005. oz.kon g o l d  end  1.17 oz./ton s i l v e r  a c r o s s  13 

f e e t .  

C a r o l i n  Wines conduc ted  an exp1or;l t i o r i  program on 

t h e  p r o p e r t y  d u r i n g  t h e  summer of 1965, T l i i s  p r o z r a n  i n c l u d e d  

an  E,)!. s u r v e y  b y  Geo-;: Surveys ,  2600 feet of b u l l d o z e r  t r e n c h i n g ,  

and 2180 f e e t  of diamond d r i l l i c c ,  a s  w e l l  2 5  S G ~ C  road con- 

s t r u c t i o n ,  i. r e p o r t  on t h e  e l c c t r o a a L n c t i c  s u r v e y  ::as u n d e r t a k e n  r . 

. .  
3: 

__ - . . . - _ _  ... .. 

. ..... . .  - .  . "  - , ,, . - 2 .  , _ .  . ~ , . -  - I -  -- . 
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i n  1968 recommended f u r t h e r  i n v e s t i g a t i o n  of t h e  c l c c t r o -  

m a g n e t i c  a n o m a l i e s .  

A r e p o r t  by E. 0 ,  Chisholm, d a t e d  September 13 ,  1971 ,  

recommended ;I program s imiler  t o  t h e  o n e  coi iductcd by  Cochrane  

C o n s u l t a n t s  and  which forms t h e  body of  t h i s  r z l j o r t ,  

9-5 GROUND COi:TKOL G R I D :  

Survey  g r i d  c o n t r o l  r.-as e : i t nb l i shcd  b y  C a r o l i n  

Mines p e r s o n n i l  i n  1968. The b ~ s e  l i n e  i s  3606 f e e t  l o n g  

and i s  o r i e n t e d  m a g n e t i c a l l y  e a s t - w e s t .  T h e  c r o s s l i n e s  a r e  

s p a c e d  a t  400 f o o t  i n t e r v a l s  2nd a r e  o r i e n t e d  m a g n e t i c a l l y  

n o r t h - s o u t h .  

Cochranc  C o n s u l t a n t s  L t d .  p e r s o n n e l  r c f u r b i s h c d  

2000 f e e t  of t h e  b a s e  l i n e ,  from 0 + GO t o  ?O -,. COE and  

. .  
i n t e r s e c t i n g  cross l i n e s .  Tile l i n c s  req'diri>r: r r c i i c? in ing  and ,  

i n  m&ny l o c ~ . t i o n s ,  c o n s i d e r a b l e  r e c u t t i n g  V:;IS r e q u i r e d  a s  

b r u s h  had grown up t o  o b s t r u c t  t h e  l i n e s .  I n  a d d i t i o n ,  n o r t h -  

s o u t h  c r o s s  l i n e s  were added ?>ctweeri t h e  e : : l s t i n y ,  n o r t h - s o u t h  

l i n e s  s o  as to have n o r t h - s o u t h  c r o s s  I.ir,es a t  %OO f o o t  i n t e r v a l s ,  

__________ . -. . . . . ._  . . . . . ___ 

_. . . . .  
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C - 1  GEOLOGY: 

G e o l o g i c a l  Su rvey  of Cznadr  I . ! ~ T J  1 2  - 1957 d e s c r i b e s  

t h e  r o c k s  u n d e r l y i n g  t h e  p r o p e r t y  a s  members o f  t h e  klorse 

T h i e f  Creek S e r i e s  of P a l e o z o i c  age.  i'he r o c k s  mapped on t h e  

p r o p c r t y  i n c l u d e  p h y l l i c e ,  q u z r t z  p t b l l l e  cong lomera te ,  n r g i l -  

l i t e ,  l imey  t a l c  s c h i s t  and q u c L r t z i t e .  

T h r e e  f a u l t s  c?re p r e s e n t  on tllc p r o p e r t y  and t h e  most 

i s g n i i i c a n t  f a u l t  s t r i k e s  sub  p ? r a l l e ?  t o  t h c  b a s e  l i n e .  T h i s  

f a u l t  c o n t a i n s  c h n l c o p y r i t e  bea r i r ; z  s i l i c i f i e d  zone p r e s e n t  i n  

t h e  s o u t h e r n  s i d e  of t h e  f a u l t  .?nd in 2,ou:;e z o ~ e s  as w e l l ,  

second f a u l t  v i r t u a l l y  f o r m  t h c  northc:r!; bound;?ry of t h e  

mapped p o r t i o n  of t h e  p r o p e r t y ,  

f a c e  e x p r e s s i o n  of t h i s  f a u l t .  

c l e a v a g e  i s  e x h i b i t e d  i n  t h e  c r e e k  botton:.  

b o u l d e r s  a r e  common i n  t h e  c r e e k ,  ho:..-cver, PO s u l p h i d e s  were 

found i n  t h e  f l o s t .  

t h e  s i l i c i f i e d  q u a r t z  p e b b l e  cong loo le re t c  ( U n i t  6) A L ~  t h e  

s h a l e s  ( U n i t  7 )  of t h e  Sou th  E c l s t c r n  c o r n e r  o f  t h e  ngpped a r e a .  

A 

1'i creel :  f lo: .~s  n l o n g  t h e  s u r -  

Vertic.=.L 2 n d  n e a r  v e r t i c a l  

Rus ty  Scjunrtz 

The t h i r d  f a u l t  forzs t h e  b o u n d a r y  be tween 

I .  .. 
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C-2 NII\'ERALIZ;,TION: - 
C h a l c o p y r i t e  and  i t s  ox ic i a t ion  p r o d u c t s  c o n s t i t u t e  

t h e  v i s i b l e  ecofiornic m i n e r a l i z a t i o n  of t h e  showings.  Cold  

and  s i l v e r ,  of minor  v a l u e ,  have  b e e n  r e c o r d e d  i n  a s says  of 

p r e v i o u s  d r i l l  c o r e  and in samples  c o l l e c t e d  by ifir. O ' G r a d y .  

The c h a l c o p y r i t e  uccErs  i n  three ~cl .ys;  f i r s t l y  and  

t h e  most  p r e v a l e n t ,  i s  i n  q u c r t z  v e i n s  and s i l i c i f i e d  zones.  

The t h r e e  showings t h a t  C o n s t i t u t e  t!ic o-rLGia.;l shewing a r e &  

a r e  of t h e  q u a r t z  v e i n  type .  'Two of t h c s e  showir,gs have  s h o r t  

t u n n e l s  d r i v e n  on them. T h e  v e i n s  v a r y  i ! i  t h ic Icncss  iron a 

fev: t o  s e v e r a l  f ce ' t  t h i c k .  The t h r c c  showicgs c r c  l o c a t e d  

w i t h i n  t h r e e  hundred  f e e t  of e s c h  o t h c r  on t h e  s o u t h  s i d e  of 

7; -k,:.:~ ... 

t h e  f c u l t  zone. D r i l l  h o l e s  hsvc been  l o c a t e d  i n  t h e  immedia te  

v i c i n i t y  of t h e s e  showings - 
Second ly ,  the c h a l c o p y r i t e  o c c u r s  i n  q u a r t z  boud innge  

which  o c c u r  i n  t h e  t a l c  p h y l l i t e  ( U n i t  b ) .  Thc boudinnge  are 

i n  t h c  wall rock on t h e  s o u t h  s i d e  of t h e  bsasc l i n e  f a u l t .  

C h a l c o p y r i t e  i s  p r e s e n t  i n  6oine of t h e  boudin.gc, however ,  

p y r i t e  i s  more common. h s u b s r e n t i n 1  amount of s u l p h i d e  has 

been  l e a c h e d  from t h e  boud inage  l e z v i n g  a bo:: work s t r u c t u r e  i n  

some places ' .  The e a s i l y  i d c n t i f i n b l t  box work a p p e z r s  t o  b e  

" a f t e r "  p y r i t e ,  however, i n  inany p l a c e s  i t  i s  n o t  d e f i n i t e l y  

p o s s i b l e  t o  a s c e r t a i n  which  sulphidct  liar; been removed. 
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The t h i r d  mode of o c c u r r e n c e  i s  e x h i b i t e d  i n  a n  

o u t c r o p  l o c a t e d  on t h e  b a s e  l i n e  a t  2C. 

r e c e n t l y  exposed b y  b u l l d o z e r  t r c n c h i n g ,  c lppcnrs  t o  b e  rounded 

b y  g l a c i a t i o n ,  

i t  i s  d i f f i c u l t  t o  o b t a i n  good hand spec imens  f rom i t ,  

l o c a l  rock  i s  i? l imey  t a l c  s c h i s t  which has  been h i z h l y  

s i l i c i f i e d .  

t h a t  h a s  been cemented w i t h  q u a r t z  zr16 v h i c h  t h e  c o n t e n p o r a n e o u s  

i n t r o d u c t i o n  o f  c h a l c o p y r i t e ,  

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

l % p e r c e n t .  

Cu a c r o s s  30 f e e t ,  

g r e a t e r  t h a n  t h i r t y  f e e t ,  

T t , i s  o u t c r o p ,  

The o u t c r o p  i s  e: \ t remely h a r d ,  and t h e r e f o r e  

The 

The o u t c r o p  p robnb ly  r e p r e s e n t s  a f n u l t  b r e c c i a  

The coppe r  c o r I t e n t  of t h i s  o u t -  

A c h i p  s a m p l e  t a k e n  b y  Fir.  O'Grady r a n  1.68 p e r c e n t  

The l e n g t h  of t h i s  o u t c r o p  is somewhat 

M a l a c h i t e  and  a z u r i t e  a r e  found i n  t h e  s h a l e y  c l e a v a g e  

T h i s  m i n e r a l i z a -  s o u t h  o f  t h e  c e n t r a l  q u a r t z  v e i n  t y p e  showing, 

t i o n  has  p r o b a b l y  been  p l a c e d  t h e r e  b y  c i r c u l a t i n g  ground w a t e r  

w i t h  i t s  s o u r c e  t h e  n e a r b y  showing. 

C-3 GEOLOCIChL DISCUSSION: 

S e v e r a l  h o l e s  have  been d i  rnond d i ll  d on  t h e  property. 

The c o r e  h a s  been  v a n d a l i z e d  t o  t h e  e x t e a t  t h a t  i t  i s  v i r t u a l l y  

i m p o s s i b l e  t o  o b t a i n  much p e r t i n e n t  i n f o r m a t i o n  f rom it. Sone o f  
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thc cor#:: i s ,  hoxcver ,  of a s<niI.<~.r rock  tyy 'e  to t h a t  of t h e  

o u t c r o p  c!cscribzd c ; t  l i n e  1 2 .  F u r t h e r x o r e  t he  d i z n o n d  d r i l l  

holes oi>ser-ved on tile p r o p e r t y  ';:err. a p p z r c n t l y  t.o t e s t  the  

x i i n e x a l i z s d  qua?~t;:: v c i n s  on thc  s o u t h  s i d r  of the 1 ~ ~ : s ~  l i n e  

f a u l t .  In c i d d i t i o n  to t h i s ,  geolo! ; ical  i.nappi.i1g and o h s c r v n -  

t i o n s  hxve rcveale? t h a t  a 2~1iul.t ::mc of between two hundred  

a n d  t h r e e  !?Gr;cir::C f c c t  v i d e  niic! duncktcermi.nec! 1.pilgth may b e  

p r e s e n t .  

a e f i n e e  by t h e  s c a r p  l i k e  o u t c r o p  ixsippeci zt. -3756 on l i n e  1414. 

The p o s s i b l e  east-west  e::ter.t of t h c  r'au.!t :sone i s  i n d i c a t e d  

b y  t h e  toposz-aphic l o w  t h a t  ex te i lds  on c i t h c r  s i d e  of t h e  

b a s e  l.inc ii-o!:? appro:<inatel;r  I i n c  8 E  t o  beyond t h e  mzpped 

p o r t i o n  of the  p r o p e r t y  at l i n e  20L.  

;I possi3lc nor the rn  1 i n : i t  of t h e  fc1Jlt zone may be  

i,,rcst of l i n e  8 E ,  t h e  o v e r b u r d e n  i s  e x t e n s i v e  and  may 

b e  of a. t l i icl tr~css t h z t  weald o b s c u r c  a n y  p o s s i b l e  f a u l t  o r  shear 

zone topoy,rzphic depressioa. 

_. !io:%leuer, it r:!si;ai!is t1-in.t' t h e  are:? 7,irc:st of the  base 

l i n e  is, gci.>loc:cai.l;l spedli-;ig, CI v e r y  liigl: p r i o r i t y  ZO~IP .  

. ,  .. . 

. .. 
. . . L 

.' L j: 

___ . _ _  _ _ _  .- .- - . . . -- - -- 
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1 

c r o s s  l i n e s .  ' ihe  second  s t a g e  i n c l u d c d  t i i c  i , 3se  l i n e  froin 

1 C  + 06 t o  20 -:. 00 and c o n t i g u o u s  c r o 3 s  l i n c s .  

The instrurner i t  ~ - 7 s  z e r o e d  , z t  0 -:- CC on the b s s e  

l i n e .  R e z d i n g s  were tzkei1 a t  f i f t y  f o o t  i n t e r v ; ; l s  ~:I.ong t h e  

? x s e  l i n e .  !).'cadinss were  a l s o  talcen :?t f i : t y  foot i n t e r v a l s  

a l o n g  t h e  c r o s s  l ines ,  

Tak ing  of t h e  r e a d i n g s  was accomp?. i.shcd b y  c o n n e c t i n g  

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

t h e  p o s i t i v e  e l e c t r o d e  w;is t h e n  c o n n e c t e d  t o  t h e  ins ' i ruinent  

b y  <-: reel of w i r e .  The a s s i s t a n t  o p c r z t o r  t!:cir, placcc! t h e  

p o s i t i v e  ei .ect . rode i n  t h e  ground c l t  t h e  c o r r c c t  s t ; -? t ionr ,  w h i l e  

t h e  o p e r a t o r  took t h e  r e a d i n g s ,  t h u s  m e a s u r i n g  t h c  se l f  p o t e n t i a l  

between t h e  tv!o e l e c t r o d e s .  

0- 3 G L O C l ~ ~ ~ ~ l I S l ' R Y :  - 
S o i l  scircplcs were c o l l c c t e d  .>t f i f t y  f o o t  i n t c r v e l s  

t i long t h e  c r o s s  L i n c s  of t he  ground c o n t r o l  g r i d  a n d  t h e  base 

l i n e .  

2, ho le  was excc?vated t o  t h c  n e c e s s a r y  d e p t h  by  g rub-  

hoe. 

and  p l z c e d  ii: a prc-numbered, w a t e r  r e s i s t a n t  k r a f t  paper 

geochemica l  bag. Tl~c?  snrnpl t r  recorded l i i i e  'znci :;t;ition number; 

11 sanple of a p p i - o x i n a t e l y  2; l b .  xes r m o v e d  from t h e  ho le  

c) 

. ._  .... . _  
. .- . .~ 
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colour of  s o i l ;  t y p e  of  s o i l ;  s o i l  h o r i z o n ;  d e p t h  of sample  

.;.-ere t-ke:: to ?ancouver by Cochr-ne  Consul tan ts  stcff. 

The s a n p l e s  t ;cre  c!eliverec! t o  C i r e s t  L 2 5 o r a t o r i e s  

+ of Vancouvc:r, i 3 , ~ . ,  :.i!iere tlic s n i p l c s  ' r n r e  c:ir dricci t o  minus 80 

i?iCSll. 
- -  

<i! !(! ::,g::.:<:?<,i e. 

The col)pci' and  z i n c  were d i g e s t e d  i n  t io t  iiCI.04 and  

i-iP;'O? and  a n a l y z e <  f o r  C u  and  Zn by a t o n i c  aSsorpt ioi i  nethod. 
J 

1;or t h e  g o l u  n n ~ l y s i s ,  n 10  ram por t i . cn  of t h e  sample  

T h e  s z n p l e  i s  d i g e s t e d  i n  i!Cl 2nd IIIIO., , a n d  t h e n  l e a c h e d  is used. 

to a p z s t e i n  aqua  r e g i a .  T h c  p a s t e  i s  t h e n  d i s s o l v e d  i n  e x c e s s  

iIC1 and filtered. T h e  f i1 t r : : t c -  is t h e n  t r c a t c d  o r g a n i c a l l y  t o  

remove the  go ld .  

F c  f r o n  i t ,  i L f t e r  which, t h e  orgai-l ic cornpounri, c o n t a i n i n g  t h e  

g o l d ,  

The  o r g a n i c  phase i s  fur ther  t r e a t e d  t o  s t r i p  

i s  a n a l y z e d  by ::to!i:ic c2!,sorptioii method. 

For I - lercury analysi i  a o n e  gram por t i .on  of t h e  so i l  

T h e  oicircury i n  t h o  sample  i s  c o n v e r t e d  to  r? sample i s  uscd .  

Q 

. .  

. z .'' 

.I . _ .  

x 
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The  nagnetomer  s u r v e y  r e s u l t s  ;?rc p l o t t e d  on 

F i g u r e  4 and F i g u r e  5 i s  a c o n t o u r e d  p?ar, of tkLe v a l u e s .  

The p l o t t e d  v a l u e s  represent t h e  ver  L i c n l  m a g n e t i c  

f i e l d  a t  t h e  p l o t t e d  p o i n t  r e l a t i v e  to a v a l u c  of llo" 

( l a t i t u d e  a d j u s t e d )  a t  t h e  m a i n  b n s c  s t a t i o n  a t  t h e  start 

of t h e  s u r v e y  (Scptember  13, 1977) .  

T h e  i n s e t  d i a g r a m  o n  F i g u r e  L; shows t h c  r e l a t i v e  

frequency d i s t r i ' b u t i o n  of the v e r t i c a l  m a g n e t i c  f i e l d  values. 

T h e  d i s t r i b u t i o n  i s  rnul t imodal  w i t h  t he  p r i m z r y  mode l y i n g  

i n  t h e  50 to  100 gamma class and e n c o n p a s s i n c  26 p e r c e n t  of 

t h e  v a l u e s .  

c l n s s  ( 7  p c r c e n i  of the va lues )  and  t h e  t e r t i a r y  mode l i e s  i n  

t he  gret l tcr  t h a n  300 gsnrr ,~ c lass  ( 3  p e r c e n t  of t h e  v a l u e s ) .  

The sccoi idary inode l i e s  i n  'ihc 200 to  250 gama 

' ~ h c  r c s u l . t s  rany,c from a h i p , h  of S I 9  ~,anmas (lON:16E) 

to a 1 0 ~  of -295 & a x x i s  ( 8  -t jOS:?E and 4 i. jOS:8E). 

a r l t ' m e t i c  mean i s  47 gzmnas and t h e  s t a n d s r d  d e v i a t i o n  i s  1 2 1  

gzri-rxls, S t a t i s t i c a l l y ,  baclc,o:rnimtl can bc  Slcfinccl a s  i n c l u d i n g  

the r z n g p  of v a l u e s  from -7L t o  +I68 g.;nnb2s. V ~ . l u e s  below -74 

The 

~ ____ ___ ... ... .~ ._ . . ----  .-- -. 
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r-,c ', 1- I, d e f i n e d  ~s ,:. n a g n c t i c  h igh ,  

The n o s t  dominant  f e a t u r e  o:i t h e  co;,tour p l z n  i s  

tiic! d i s r u p t i o n  0 2  t?ie c o n t o u r s  c?long i d n r r c n  Crcc l r ,  T i i i s  

i s  bclievcci to r e p r e s e n t  t h e  n a g n e t i c  r e r ; ~ ? o n s c  to a f a u l t ,  

Sever21 o t h c r  t i isrupt ion: ;  ;.!re ;:ppc?re!i!: o n  the i s o -  

i nacne t i c  pl::n ,;ni.: t h c s c  a l s o  31:s 5 c l i c v e r i  t o  bc c.zuzcd b y  

f a u l t s  ( s e e  h ' i g u g 2  1 2 ,  C o n p i l x t i o n ) .  

The c!or;iinan'i m a e n e t i c  trci: t l  to t?ie e s s t  of : :arren 

Creel: i s  s i . ig t i t . ly  so i i t h  of (mny;nctic) c.r:.st, ant1 r e f l e c t s  t h e  

donir;nn: l i t h o l o g i c  trc:id. 'I'hc k n o : ~ n  mi -nc rn l i zed  z c n c  i s  

non- imgnc t i c  a n d  no s i g n i f i c a n t  mcignetic f e o t u r c  i s  nssoc ia ted  

w i t h  t h e  s i l i c i f i c d  coppcr  zone. , 

E-? SELF 'I'OTEI,;TIP;L RESLJLTS: -_---- _--- - - 
'j.'iie S e l f  P o t e r L t i a l  X e s u 1 . t ~  cz-e prcsentec! 8s F i g u r e  6. 

'1'1ic v z l u e s  r e p r e s e n t  t h e  p o t e n t i a l  d i f f e r e n c e  ( i n  m i l l i v o l t s )  

kctvrcen thc p l o t t e d  p o i n t  and stati.01: 0 i Of); Li.ne 0 -I- 00, 

T h e  i n s e t  ciia:;rcim S ~ O P I S  t h e  r c l n t i v c  f r e q u e n c y  ciis- 

t r i b u t i o n  0 . C  t h e  SP v z l u e s .  The a r i t h m e t i c  nean  i s  + ? 3  rn-v. 

and  Thc s t s i i d ~ r d  d e v i a t i o n  i s  30 ~1.v .  

:I 

. .  

I 

............. . . . . . . . . .  ...... . . . .  - .- . . . . . . . .  -:.I ~ . . _ ~  ___._.I-_- 

c;i 
_ _ _ - . _ ~ - _ _  ._I_.-.__. 
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The contouE;  on  thc  is0 s e l f  p o t c n t i a l  n l n n  

( F i g u r e  7 )  have  been  r c d u c c d  b y  40 n.v. t o  o f f s e t  t h e  

p o s i t i v e  b i a s  of t h e  z e r o  p o i n t  ( . 7 t  0 -: OC (xi t h e  b a s e  I . ine) ,  

?'he c o n t o u r e d  r e s u l t s  v a r y  from a p o s i t i v e  SP v a l u e  

o f  +I47 n,v. a t  6 -i 5OIL':lSE to  a neg::tive SP of -140 m.v. ,r_t 

GN: 145 ?,rid 5 -+ 50S:O - 30. 

-. i :h i le  t h e r e  a r e  many f n c t o r s  t h n t  c o n t r i b u t e  to  

2nd topoGr<;phy) t h c  p r e s e n c e  05 s u l 7 h i d e s  i s  o F t c n  i n d i c a t e d  

liy s t r o n g  naG.:tive SP vcllucs.  iic!:cc o n l y  ncgnt i .vc  zoncs  are 

d i s cuc; s cd  ?, e lox  : 

t i o n s  f r o n  t h d  ncan rind n s t r o n g l y  .znone!.ous ZOI-~C i s  3 s t a n d a r d  

. . . . .  

. .  

deTi i a t ions  i ron  ttic nenn.  

. .- 

..... . - . . . . . . .  - ... 

.- 

. __. - ....... ....... . . . . .  
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LCO f e e t  i n  w i d t h  and e x t e n d s  o v e r  a length of 1006 f e e t  

;;e:,ntivc Si' iinonalv KO. 2 1.ies i n  t h e  extreme s su tho res t  of 

t h e  g r i d  zrea and  peaks a t  -14C m.v. .xt 5 

T h i s  a n o n a l y  is b e l i e v e d  to be  c a u s e d ,  et 1c.ist i n  p a r t ,  

b y  the .larked change  i n  hydrolo;ic-grouncl i.;<?tcr c o i ~ d i t i o n s  

(swanpy l o w l a n d s )  thst e x i s t  a ~ o n g  i'arrcii C r e e k  vzLley,  

50s:n i- OG. 

Ncg,?tive S? i'nornaly No. 4 pezks a t  -106 m.v, ~t 0 -i- 50S:12E 

and t r e n d s  e a s t - v e s t  a long  t h e  bascline. Tl i i s  :i:io:nal;~ is 

c o i n c i , d c z t  w i t h  sonc s u r f a c e  coppe r  inincrz.1 IzrLtion. Small 

patches of weakly  anomalous response t r e n d  r?lony, t h e  l e n g t h  of 

th.e b a s e l i n e  out from t h e  anomaly, 

E-3 SOIL DESCRIPTIOP!: - 
Soil colours v a r y  f r o m  b l a c k  t o  g r e y  rind from a lizht 

brown through red  brown to d a r k  brow-1. T h e  soi.1. was v a r i o u s l y  

I- 

.. . 

. .  
p i  . .. 

. . t <  

j;.' - _  

. .  
\ 

:r 
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c l a s s e d  as  g r a v e l l y  sand ,  r o c k y  s a n d ,  szndy,  and c l a y e y .  

I n  some c a s e s  a h i g h  p r o p o r t i o r ,  of o r g a n i c  n a t e r i a l  V J C L S  

n o t e d  i n  t h e  sample. 

t a k e n  t o  g i v e  a s u f f i c i e n t  s i z e d  sarr,ple Cor a n z l y s l s .  

Xhen t h i s  o c c u r r c d  ,i l n r g e r  snrrtple was 

S o i l  h o r i z o n s  were deve loped  s u f f i c i e n t l y  ire11 to  

b e  r e c o g n i z d b l e  i n  t h e  t i m b e r e d ,  l e s s  stlei;, portion of  t h c  

c la im g r o u p  thcit  l i e s  r o u g h l y  t o  t h e  -:est of l i n e  1 0 E .  

On t h e  r ema inde r  ol: t h e  p r o p e r t y ,  t h e  soil h o r i z o n s  

a r e  poor ly  deve loped ,  

t h e  s t e e p  s l o p e  which  c a u s e s  a r a p i d  r a t e  0; c r o s i o n .  

some of t h e  so i l  i n  t h i s  a rea  c p p e a r s  t o  hzvc been t r a n s p o r t e d  

f rom t h e  s o i l  c o v e r e d  area abovc  t h e  b l u f f s  on t h e  c a s t  s i d e  

o f  t h e  p r d p e r t y .  

Poor p r o f i l e  deve lopment  i s  a r e s u l t  of 

Also 

1 -  

The s o i l  samples t a k e n  a r e  n a i n l y  f rom t h e  L3 h o r i z o n  

w i t h  some m i x t u r e  of C h o r i z o n  i n  a few c a s e s .  

E-4 GOLD RESULTS: 

The gold  c o n t e n t  i n  s o i l s  i s  p r e s e n t e d  i n  c o n t o u r e d  

p lan  form a8 F i g u r e  8 i n  t h e  map p o c k e t  21. t h e  rear  of t h i s  

r e p o r t .  

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

The i n s e t  d i ag ram g r a p h i c a l l y  d i s p l a y s  t h e  r e l a t i v e  
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The r e s u l t s  vary f rom a h i g h  of 2-83 p.p.m. a t  

0 + 50s: l i n e  1 6 E  t o  a low of 0.02 p.p-rn. z i t  2N:Line 0. 

The ar i thmetic  mean i s  0.105 p.p,m. and t h e  s t a n d a r d  d e v i a t i o n  

i s  0-07 p,p.n. 

bimodal.  

c lass  wliich encompasses 34 p e r c e n t  of t h e  v a l u e s ,  and  t h e  sec- 

o n d a r y  node  l i e s  i n  t h e  .12 t o  .14 pap.m. c l a s s  which  

The f r e q u e n c y  d i s t r i b u t i o n  h i s t o g r a m  is 

The p r imary  mode l i e s  i n  t h e  .06 to  .08 p.p.m, 

encompasses 25 p e r c e n t  of t h e  values, 

The f o l l o w i n g  c a t e g o r i e s  of g o l d  c o n t e n t  i n  S o i l 5  

a r e  h e r e i n  d e f i n e d :  

l ess  t h a n  -10 p.p.m. 
.10 t o  - 1 7  p.p.m. 
- 1 7  t o  -24 p.p.m. 
g r e a t e r  t h a n  .24 p.p.rn. 

b e l o w  a v e r a g e  
weakly anorna l o u s  
m o d e r a t e l y  a n o m l o u s  
s t r o n g l y  snomalous  

S t r o n g l y  anomalous g o l d  c o n t e n t  i n  s o i l s  i s  p r e s e n t  

a t  s t a t  ion :  

0 + 50S:16E 
8S:L 0 
1S:L 8 E  

5 + 50N:L 10E 

The v e l u e  of -68  p.p.m. a t  8S:L C i s  an i s o l a t e d  h igh  

i n  a n  z r e a  of g e n e r a l l y  ~ O T ~ T J  a v e r a g e  v a l u c s ,  

of 2.83 p.p.n. a t  0 + 50S:L 1 8 E  t o g e t h e r  w i t h  t h c  -24 p.pem. 

The  very  h i g h  v a l u e  

v a l u e  a t  1S:L 8 E  a r e  p a r t  of c3 complex weak ly  t o  m o d e r a t e l y  



.. II 

. .  . .  

anomalous trend along the baseline. A subparallel trend of 

weakly to moderately anomalous response lies immediately 

north of this and lncludes the 0.24 popom. value at 5 + 5 

L 10E. 
, .i i ,  

. . I ,  

E-5 COPPER RESULTS: . 
.. . 

.' Results are presented in Figure 9 in the map po&et"' 

at the rear of the report and the inset figure shows'the. ,.: 

relative frequency distribution of the copper values, The' 
1 .  . 
r. < 

, z $  >. : 

I' i: I' . 

.,.- .., 

i 

*' , .. * . 

'. . results vary from a hizh of greater thzn 2000 p.p.m.-at 

1300E on the base line and at 0 4- 50s on line 1 6 E  to a low 
,> ., , 

of 6 pap.m. at 5 + 00s on line 10E and at 2 -i- 00 and 2 + 50N 

on line 20E. 

The arithmetic mean is 67 p.p.n. m d  the standard 

deviation is 95 p.p.m. The primary mode of the histogram is 

in the 51 to 75 p.p.m. class bThich encompas:.cs 37.75 percent 

*:. 

of the values, The distribution is ske1:ed strongly to the. 

right. .C' '\? 

The following categories of copper soil content are 

herein dcfined: 

less than 65 p.p.m. bzckground 
65 - i50 p.p.rn, 
150 - 225 p.p.m. 
greater than 225 p.p.m, s tironzly anomalous 

vicnkly snomelous 
nocicrately anomalous 

! .e , 
. .  
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The geochemica l  coppe r  p l a n  sho:,Js f o u r  anomalous 

c o p p e r  zories. 

A s t r o n g l y  

b a s e  l i n e  i r o n  OE t o  

200 f e e t .  T h i s  zone 

anomalous a rea  l i e s  along and n e n r  the 

14E a n d  v c r i e s  i n  i.:idth f rom 50 f e e t  to  

i s  s u r r o u n d e d  b y  hr : los  of m o d e r a t e l y  and 

weakly anomalous coppcr .  T h e  d i m e n s i o n s  of the  t o t a l  onorxclly 

i s  a p p r o x i m t e l y  1000 f e e t  

anomaly s t r . i d d l e s  t h e  b a s e  

i". second anomaly 

p r o p e r t y  i n  a n o r t h x e s t  t o  

3 -: 00s o n  l i n e  20 t o  10 + 

r;1o s t 1 y weak, hovcve r  t h e r e  

l o n g  2nd 400 f e c t  v i d e .  T h i s  

l i n e  bc tween  GE 2 n d  1 7 E .  

t r e n d s  c-crosc -1 portion of t h e  c l a i m  

s o u t h e a s t  d i r e c t i o n  from a p p r o x i m a t e l y  

00:. on l i n e  SC. T h i s  Gnomaly i s  

a r e  tv:o small r.iodcr:lte t o  s t r o n g  

anomalous zones  n e a r  t h e  n o r t h e r n  edge of  t i ie  g r i d .  T h i s  

znornaly v a r i e s  i n  w i d t h  frorn appro:: irnately 1.00 f c e t  t o  g r e a t e r  

t h s n  G O 0  f e e t  and  i s  1,400 f e c t  lor?g. 

i? t h i r d  weakly  anomalous zone i s  s i t u a t e d  be tween 

l i n e  4 E  .?Ed 1GE w i t h  i t s  c e n t e r  a t  appro: : im2tely 3 4- 50s. 

;'I f o u r t h  ikieakly anomalous Z O P C  i s  s i t u a t e d  on the s o u t h  

s i d e  of  t h e  g r i d  and i s  zppro ; , : ina tc ly  1 , 4 O G  feet l o n g  a n d  i s  150 

f e e t  i t i dc  a t  i t s  w i d e s t  p o i n t  b u t  i s  s t i l l  open t o  t h e  s o u t h .  
.& 

.... . _. .. . . 
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E-6 Z I N C  RESULTS: 

The z i n c  s o i l  sampling r r s u l t s  a r e  p r e s e n t e d  i n  

c o n t o u r e d  p l a n  f o r m  as Pip,ure  10. The i n s e t  cliizgr-?m shc:.:s 

t h e  r e l a t i v e  f r e q u e n c y  d i s t r i b u t i o n  of z i n c  v a l u e s ,  The 

p r imary  mode l i e s  i n  t h e  SO t o  89  p.p.n;. c l a s s  .znd t h e  

sccandary mode l i e s  i n  t h e  40 t o  4 9  p.l>.n. c l a s s .  The d i s -  

. ..- 
:I. 
Y 

t r i b u t i o n  i s  skewed t o  t h e  l e f t .  
7 

The r e s u l t s  v a r y  from <? l o w  of 10 p.p.ni. <l.t s e v e r a l  

s t a t i o r f i t o  a h i g h  o f  120 p.p.iz. ; i t  8 -I 50S:L C ,  Thc a r i t h -  

m e t i c  mean i s  74 p.p.rn. and  t h e  s t a n d a r d  c l e v i a t i o n  i s  7.6 p.p.m, 

The f ollor,:ing c a t c z o r  icls o€ Tint nre  h e r e i n  d e f i n e d :  

l e s s  t l l C i i - 1  75 p.p.i:i- !J e 1 ow 2 v c r n g c 
75 - 100 p.p.m. 2 bo v e i.: v e r i~ e !) u t s ub  -a noma 1 o u s 
100 - 125 p.p.m, vie a k 1 y t o  ;(io d e 1- 2. t e 1 y :An o m  1 o u s 

P a t c h e s  of  g r e z t e r  t h a n  1CO p.p.in. z i n c  e x t e n d  a l o n g  

t h e  b n s c l i n e  i n  t. s i m i l a r  rii:inr,er t o  t1i::t of gold  2 n d  mercury.  

i inoinaious z i n c  i s  .?.Is0 p r e s e n t  bctvit:en lines 10 a n d  16E, 200 

f e e t  n o r t h  of t h e  b s s e l i n c  and nlong xost of  l i n e s  0 a n d  2 E  

s o u t h  of s t a t i o n  2;i. 

ge i le rc i l ly  poor d e i i n i t i o n  o f  ar.oni21 i c s .  



. .  
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E- 7 t iERCURY 'dESLrLTS : 

T!ie mercury c o n t e n t  i n  s o i l s  i s  p r e s e n t e d  i n  

contoured  p l a n  f o r a  a s  F i g u r e  11 (;,!,:.ji I'ocket a t  r e a r  of 

r e p o r t )  , Tile i n s e t  d i a g r a m  g r a p h i c a l l ; , ,  d i s p l a y s  t h e  r e l a -  

t i v e  f r e q u e n c y  d i s t r i b u t i o n  of t h e  nicrcury v c l u e s .  T h e  

p r i m a r y  !:lode lies ir, t h e  11 - 20 p.p.11. c l a s s  which encom- 

~ S S E ' S  26 p e r c e n t  of t h e  vc21ues, ant! t?ie d i a t r i b u t i o n  i s  

skewed s t ror : s ly  t o  t h e  r i g h t .  

T h e  r e s u l t s  v:!ry f r o m  a h i g h  of p.p.i-). a t  

0 i 5GS:L 16E to a lo\? of 10 '3.p.i:. #::t s e v e r s 1  s t a t i o n s .  

, .>3 i n c  a r i t h r n e t i c  mcnn i s  31 p.p.b. and thr. s tnn t i a rd  d e v i n t i o n  

is 1.9 p.p.b. 

The f o l l o v i n g  c a t e g o r i e s  of x e r c u r y  c o n t e n t  i n  s o i l s  

?.re h e r e i n  d e f i n e d :  

A weakly t o  m o d c r n t e l y  zinonnlous zone t r e n d s  a l o n g  

t h e  b a s e l i n e  and  c o n t a i n s  s e v e r a l  p e a k s  of  s t r o n g l y  anomalous 

ne rcu ry  c o n t e n t ,  

Scvccz l  m o d e r n t e l y  and  s t r o n ; l l y  , inonolous  v a l u e o  l i e  

between l i n e s  10E and 1 4 E  t o  t h e  nort11 of t h c  b a s e l i n e .  

b lode ra t e ly  t o  s t r o n g l y  anomalous rnercury vslues a l s o  

c:.:ist t o  the s o u t h  of thr- b a s e l i n e  b e t v e e n  l i n e s  2 E  and  8 E .  

. - . . . . .  . -. . 
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PART F : CORRELIITIOP! 

F i g u r e  1 2 ,  t h e  C o m p i l a t i o n  l i ap  l o c a t e d  i n  t h e  map 

p o c k e t ,  shows t h e  v a r i o u s  p e r t i n e n t  g e o p h y s i c a l  and  geo- 

.' . 
chemica l  f e a t u r e s .  

The knbwn m i n e r a l i z e d  zone, which  l i e s  a l o n g  the  

b a s e  l i n e  be tween 1 6  and 10E i s  c h a r a c t e r i z e d  by  

,; . 
" 

( a )  
(b) 

a r .d (c )  

On t h e  n o r t h  f l a n k  of t h e  m i n e r a l i z e d  zone  i s  a p l u s  

a weak s e l f  p o t e n t i a l  anomaly, 
a r e l a t i v e l y  s t r o n g  geochemica l  c o p p e r  anomaly, 
a f a i r l y  weak e l e c t r o m a g n e t i c  conductor. .  

.- *. 
100 p.p.m. Zn h i g h ,  a p l u s  50 p.p.b. mercu ry  h i g h  and a p l u s  

0.17 p.p.m. g o l d  i n  s o i l s  h igh .  

;:o o t h e r  a r e a  i s  c h a r a c t e r i z e d  by g e o p h y s i c a l  a n d / o r  , 

geochemica l  f e a t u r e s  which a re  e x a c t l y  i d e n t i c a l ,  b u t  t h e r e  a r e  

areas of d e f i n i t e  c o i n c i d e n t  a n o m a l i e s .  T h e r e  i s  b o t h  g e o l o -  

g i c a l  and  geochemica l  ( c o p p e r )  evider ice  t o  s u g g e s t  t h a t  m i n e r a l i -  

z a t i o n  p e r s i s t s  t o  t h e  n o r t h  of t h e  p r e s e n t l y  known zone, and  

t h e r e  a r e  a l s o  a r e a s  thcit r e q u i r e  f u r t h e r  i n v e s t i g a t i o n  several 

hundred  f e e t  t o  the n o r t h  of t h e  main c e p p e r  anomaly e s p e c i a l l y  

i n  t h e  a r e a  C h a r a c t e r i z e d  by h i g h  g o l d ,  mercu ry  and anomalous  

SP r e s p o n s e .  

c o r r e l a t i o n  t a b l e  of the v z r i o u s  m e t a l s  d e t e r m i n e d  

i n  the  sclmples  of soil i s  p r e s e n t c d  on t h e  nc:it page. 



C o e f f i c i e n t  o f  C o r r e l a t i o n :  

T I  

c u  1 4  I’LU Zn 

l’i u +0.165 -0.035 -I 0.232 

An +0.165 +0.21+ -@.43 

c u  -0.C35 +0.24 1.0.35 
.. fig +-0.232 -0.43 +G.35 

- Note: A c o e f f i c i e n t  of c o r r e l a t i o n  of i-1.0 i n d i c a t e s  p e f f e c t  
p o s i t i v e  c o r r e l z t i o n ,  one of 0.0 ( o r  c l o s e  t o  0.0) no 
c o r r e l a t i o n  o r  randomness,  a n d  o:;c of  -1.0 z p c r f c c t  
i r ? v e r s e  co r re l . :  t i o n  ( i . c .  i f  o:,e v:..riable i n c r e a s e s  t h e  
second v a r i a ! , l e  d e c r e a s e s ] .  

E::cept f o r  t h e  m o d e r a t e l y  s t r o n g  i n v e r s e  c o r r e l z t i o n  

between mercury  z n d  z i n c ,  t h c  c o r r c 1 ; t t i o n s  <?re on t h e  whole 

r a t l i e r  weck. T h e r e  does a p p e a r  to  b e  a weak c o r r e s p o n d e n c e  

1,etween c o p p e r  and mercury  2nd t h e r e f o r e  sone s u g g e s t i o n  

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

hand, i t  s p p e o r s  as i f  z i n c  i s  m o s t  d e f i n i t e l y  n o t  r e l a t e d  t o  

mercury.  

and t h e r e f o r e  a s l i g h t  s u g g e s t i o n  t h n t  t h c  t.vro s h a r e  a s i m i l a r  

geologic s e t t i n g .  

On t h e  o t h e r  

T h e r e  i s  a weak c o r r e l L > t i o i :  betwcen mercury  2nd g o l d ,  

2 e s p s c t f u l l y  s u b m i t t e d ,  

D o  I?. Cochrane ,  P.Eng., 12, S c o t t ,  B0Sc. + 
i. Delta,  B.C. 
























