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INTRODUCTION 

Commsncing August  7 ,  1972 Ground Magnetometer and Reconnaissance 

Induced  P o l a r i z a t i o n  s u r v e y s  were c a r r i e d  o u t  on the Dry Creek p r o p e r t y  

on b e h a l f  o f  Corval Resaurces  L t d .  

The work was e x e c u t e d  under the f i e l d  s u p e r v i s i o n  o f  P .  P .  Nielsen 

o f  A t l e d  E x p l o r a t i o n  Management L t d .  t o  e x p l o r e  f o r  m i n e r a l i z a t i o n  zones 

a l o n g  a poor ly  d e f i n e d  a l t e r e d  c o n t a c t  zone between i n t r u s i v e  and v o l c a n i c  

rocks a d j a c e n t  to  t w o  known o l d  work ings  over a r e a s  p r i m a r i l y  covered  b y  

overburden .  

A t o t a l  o f  8 . 4  line-miles o f  magnetometer and 6.0 line-miles of 

i nduced  p o l a r i z a t i o n  s u r v e y i n g  was completed on an o l d  g r i d  on which 

p r e v i o u s  geochemical and g e o l o g i c a l  i n v e s t i g a t i o n s  were made. I t  was 

n e c e s s a r y  t o  r e - c o n d i t i o n  and e x t e n d  portions o f  the g r i d  which involved 

i n s t a l l i n g  an a d d i t i o n a l  3.0 line-miles o f  l ines c o n c u r r e n t l y  w i t h  this 

program. 

B e t w e e n  May 27 and June 3 ,  1973 f u r t h e r  I .  P .  coverage  t o t a l l i n g  

8.02 line-miles was e x e c u t e d  to  d e l i m i t  the open c h a r g e a b i l i t y  anomaly a t  

the n o r t h e a s t  sector o f  the i n i t i a l  g r i d .  A d e t a i l e d  t r a v e r s e  was a l s o  r u n  

normal t o  the anomaly strike i n  the a d i t  a r e a  and w i d e  s e p a r a t i o n s  were used 

t o  e x p l o r e  the C o q u i h a l l a  v a l l e y  floor a l o n g  l ines spaced 1,200 f e e t  a p a r t  
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and a l o n g  the main  r o a d .  

a l o n g  the r o a d  t o  d e t e r m i n e  maximum d e p t h  t o  the b e d r o c k .  

Other electrode s e p a r a t i o n s  w e r e  also employed  

T h i s  portion of the s u r v e y  was c o n d u c t e d  on behalf o f  Denison 

Mines L t d .  who have r e c e n t l y  o p t i o n e d  the p r o p e r t y  f r o m  Corva l  R e s a u r c e s  

L t d .  (N. P .  L .  ) 

. 
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CLAIMS 

The geophysical survey herein described was performed on 
parts of two groups of mineral claims called HOPE GROUP SUPPLEMENTAL, 

and MAG GROUP. The claims comprising the two groups are as 
fo l lows:  

HOPE GROUP SUPPLEMENTAL 

R I P  1-3 

R I P  9-12 

R I P  55-56  

R I P  58-62  . 

R I P  6 7  

R I P  69-72  

TAB 1 -2  

JULIE 1 - 2  

LUCKY 1-4  

HOPE 5-6 

HDD 1-5 
RANDY 1-4  

BONNIE LYNN 1 - 2  

44104-106  

4 5 1 9 8 - 2 0 1  

4 9 2 4 4 - 2 4 5  

4 9 2 4 7 - 2 5 1  

4 9 2 5 6  

4 9 2 5 8 - 2 6 1  

41757-758  

22707-708  

21403-406  

1 8 7 8 9 - 7 9 0  

47956-960  

40961-964  

37089-090  

R I P  7 7 , 7 9 , 8 1 , 8 3 ,  

BIG JULIE 1-2  

ZINC 1 - 6  

BONNIE LYNN 3-4 

MAG 1-4  

NOV 1 - 2  

NOV 9-10  

KOV # 1 Fr 
LAVERNE 1 - 2  

LAVERNE 3 

LAVERNE 4 

LAVERNE 5-6 

CAP 1-4  

CRISP 1 -7  

MAG GROUP 

4 9 2 6 6 , 6 8 , 7 0 , 7 2  

47281-282  

46429-434  

3 7 0 9 1 - 0 9 2  

1 5 0 8 3 - 0 8 6  

57727-728  

5 8 221-22  2 

5 8 2 2 3  

24841-842  - 
2 5 1 5 6  

2 5 1 4 5  

25199-200  

25201-204  

58774-780  

I 

K. G. ‘Sanders, D.Eng. 

August 1, 1 9 7 3  

- _. - - -  

Westera Manager, Denison Mines Limited 

. 
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LOCATION A N D  ACCESS 

The  p r o p e r t y  i s  l o c a t e d  i n  the C o q u i h a l l a  

o f  Hope ,  B .  C.  a n d  30 miles s o u t h w e s t  o f  Merrit. 

Creek  on the w e s t  s i d e  o f  the main  m a d  and i s  4 miles north o f  C o q u i h a l l a  

Lake. 

v a l l e y  30 miles n o r t h e a s t  

The g r i d  s t r a d d l e s  Dry 

C o - o r d i n a t e s  a r e  49 O41 ' N  L a t i t u d e  and 121 '01 ' W  L o n g i t u d e .  

The p r o p e r t y  can  be r e a c h e d  b y  good g r a v e l l e d  m a d  f r o m  Hope or  

Merrit. T h i s  r o a d  runs t h r o u g h  the eastern p o r t i o n  o f  the c l a i m  group 

p a r a l l e l  to the T r a n s  Canada and West Coas t  T r a n s m i s s i o n  o i l  and  gas  p i p e -  

l ines .  

Good l o c a l  m a d s  a l l o w  v e h i c u l a r  a c c e s s  to the two known m i n e r a l i z e d  

zones on the g r i d .  

CLAIMS 

The f o l l o w i n g  38 c l a i m  i n c l u d i n g  one f r a c t i o n  on w h i c h  this work was 

c a r r i e d  o u t  a r e  p r e s e n t l y  owned b y  Corva l  R e s o u r c e s  L t d .  

C l a i m  Name Record  Number E x p i r y  Date  

R i p 1  - 3  44104-06 J a n u a r y  15, 19 74 
Tab 1 & 2 41 747-58 A u g u s t  6 ,  1973 

J u l i e  1 & 2 22 70 7-0 8 Augus t  2 4 ,  1973 
Lucky  1 - 4 21 40 3-06 S e p t e m b e r  1 3 ,  19 74 

Hope 5 & 6 18789-90 S e p t e m b e r  4 ,  1976 
H D D  #1 F r .  47956 January  4 ,  1975 
R i p 9  - 12 
R i p ' 5 5  & 56 

R i p  62 
R i p  67 

R i p  58 - 61  

R i p  69 - 72 
R i p  77 
R i p  79 
R i p  81 
R i p  83 

49198-210 
49244-45 
49247-50 

49 251 
49256 

49 2 5 8- 61 
49266 
49268 
492 70 
492 72 

I ,  

Ap ri 1 
A p r i l  
A p r i  1 
A p r i  1 
A p r i  1 
Ap ri 1 
A p r i  1 
A p r i  1 
A p r i  1 
A p r i  1 

1 6 ,  1975 
1 6 ,  1975 
1 6 ,  1975 
1 6 ,  1973 
1 6 ,  1974 
1 6 ,  1974 
1 6 ,  1973 
1 6 ,  1973 
1 6 ,  1973 
1 6 ,  1973 
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GEOLOGY 

A. General Geology 

The p r o p e r t y  i s  l o c a t e d  on the n o r t h w e s t e r l y  trending e a s t  c o n t a c t  

of the Coas t  Range B a t h o l i t h  of J u r a s s i c  a g e .  Composition i s  c h i e f l y  

g r a n o d i o r i t e  w i t h  l o c a l  d i o r i t i c  p h a s e s .  N i c o l a  group volcanics of Upper 

T r i a s s i c  age  a r e  i n  c o n t a c t  w i t h  this i n t r u s i v e  rock to the e a s t .  N i c o l a  

rocks consist p r i m a r i l y  of andesi t ic  f l o w s ,  t u f f s ,  r e l a t e d  p y r o c l a s t i c s  

and  minor i n t e r c a l a t e d  s e d i m e n t s .  

B .  Local  Geology (Summary) 

T h e  main a r e a  of interest  s t r a d d l e s  a h i g h l y  a l t e r e d ,  b r e c c i a t e d  and 

s h e a r e d  c o n t a c t  wne between g r a n o d i o r i t e s  t o  the west and N i m l a  v o l c a n i c s  

( m a i n l y  a n d e s i t e s )  t o  the e a s t .  

O n  the northern m i n e r a l i  zed zone s p h a l e r i  t e  , p y r i t e ,  p y r o l  u s i  t e  , minpr  

g a l e n a ,  t e t r a h e d r i t e  a n d  cha l  c o p y r i t e  o c c u r  i n  q u a r t z - c a r b o n a t e  veins or 

veinlets w i t h i n  the w i d e  c o n t a c t  zone. Di s semina ted  s p h a l e r i t e ,  c h a l c o p y r i t e  

and p y r i t e  o c c u r s  a l o n g  v e r y  narrow e a s t - w e s t  t r e n d i n g  s h e a r  wnes c u t t i n g  

the g r a n o d i o r i t e .  

Approx imate l y  6,000 f ee t  to  the s o u t h  another zone contains a s i m i l a r  

m i n e r a l  assemblage  w i t h  the best m i n e r a l i z a t i o n  o c c u r i n g  i n  s m a l l  m a s s i v e  

lenses of s p e c u l a r  h e m a t i t e .  M a g n e t i t e  h a s  a l s o  been observed i n  this a r e a .  

Much of the r e m a i n i n g  a r e a  on the g r i d  i s  covered b y  thick v e g e t a t i o n ,  

river t e r r a c e  g r a v e l s ,  s l i d e  m a t e r i a l  and g l a c i a l l y  t r a n s p o r t e d  overburden .  
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C. R e f e r e n c e s  I 

F o r  a more d e t a i l e d  and wmprehensive d e s c r i p t i o n  o f  the geo logy  

and p r e v i o u s  i n v e s t i g a t i o n s  of the p r o p e r t y  the r e a d e r  i s  r e f e r r e d  t o  the 

f o l l o w i n g :  

1 .  G.S.C. G e o l o g i c a l  Map 737A - Hope b y  C . E . C a i r n e s  (1942) 

2 .  G.S .C.  Paper  69-47-Hope Map Area  - West H a l f  b y  J.W.H.Monger 

3. Repor t  on the Corval  Resources P r o p e r t y  b y  E .  L i v g a r d  ( A p r i l  26,1971) 

4. Progress R e p o r t  on the Corval Resources  P r o p e r t y  b y  G.C.Gutrath 

( January  20, 1972) 

5 .  Geological Repor t  on the R i p  #1 A d i t  Zone b y  G. C. Gutra th  (March, 1973) 
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TOPOGRAPHY AND GROUND CONDITIONS 

The claim group occurs from an elevation a t  the valley floor 

o f  3,500 f e e t ,  rises gently i n  a series o f  gravel benches (river terraces) 

to  the old workings a t  about 3,750 fee t  and then rises steeply into the 

intrusive rocks t o  a maximum elevation o f  6,500 f ee t .  

Dry  Creek flows easterly through the centre o f  the g r i d  forming 

a steep canyon on the west. 

Vegetation consists o f  s m a l l  open pine and spruce cover on the 

gravel benches and along the valley bottom. The steeper slopes t o  the 

west are covered b y  thicker stands o f  f i r ,  spruce and some cedar. There 

are numerous local areas of dense underbrush including slide alder, berry 

bushes and willow groves. 

A t  the time o f  the survey it was d i f f i c u l t  to obtain good electrical 

contact w i t h  the sub-surface on the gravel benches. This was due mainly 

to  very d r y  soil conditions and thick beds o f  relatively unconsolidated 

gravel. Water was used a t  each electrode position to overcome th i s  problem. 

A number o f  solar magnetic storms also hindered the progress o f  the 

geophysical surveys and resulted i n  a few d a y s  of virtually no work being 

carried out. 

The Noise level during the later  I .  P .  coverage was very low and no 

problems were encountered even a t  the 800 foot electrode separations. 
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LINECUTTING 

1 9 7 2  PROGRAM 

Due t o  the r a p i d  growth  o f  u n d e r b r u s h  i t  was f o u n d  n e c e s s a r y  

to b r u s h - o u t  and  r e - c u t  some e x i s t i n g  geochemica l  soi l  s u r v e y  l i nes .  

Many l i nes  had  t o  be r e - f l a g g e d  a s  w e l l .  

The o c c u r r e n c e  o f  anomalous I . P .  c h a r g e a b i l i t y  r e a d i n g s  a t  the 

n o r t h e a s t  corner o f  the g r i d  r e s u l t e d  i n  the extension o f  these l i nes  

to  the e a s t  u p  t o  the gas  p i p e l i n e  where the s u r v e y s  w e r e  u l t i m a t e l y  

termi na t e d  . 
A t o t a l  o f  3 line-miles o f  l i n e c u t t i n g  was c a r r i e d  o u t  d u r i n g  

this t i m e .  

1 9 7 3  PROGRAM 

Many l ines w e r e  e x t e n d e d  f u r t h e r  e a s t  to the C o l d w a t e r  River i n  

May, 1 9 7 3  b y  Denison Mines L t d .  

a s  shown on the c o n t o u r  map. Lines 24N and 28N w e r e  a l s o  i n s t a l l e d  f r o m  

s t a t i o n  20W t o  24E. 

A l ine  was a l s o  c u t  on a northwest b e a r i n g  

T h i s  a d d i t i o n a l  l i n e - c u t t i n g  t o t a l l e d  5.3 line-miles. 
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THE GROUND MAGNETOMETER SURVEY 

1972 

( a )  General Comments 

A t o t a l  of 8.4 line-miles ( i n c l u d i n g  the B a s e l i n e )  was 

m a g n e t i c a l l y  s u r v e y e d  over c u t  lines spaced 400 fee t  a p a r t  u s i n g  a 

100 foot s t a t i o n  interval. 

(b) Method 

A v e r t i c a l  force, p o r t a b l e  f l  uxga te  magnetometer was used .  

Readings were taken a t  a c o n s t a n t  h e i g h t  above the ground f a c i n g  one 

direction. A h a r n e s s  ensured  t h a t  the i n s t r u m e n t  was h e l d  a f i x e d  

d i s t a n c e  from the b o d y .  

An o r i e n t a t i o n  t r a v e r s e  a l o n g  the m a d s  was c a r r i e d  o u t  t o  

a s s i s t  i n  a d j u s t i n g  the i n s t r u m e n t  to the most sensitive s c a l e .  

Loop times o f  less  than 1 1 / 2  h o u r s  were encountered r e s u l t -  

i n g  i n  good wntrol o f  the d i u r n a l  v a r i a t i o n .  

and b a s e - l i n e  r e a d i n g s  ensured  a d d i t i o n a l  control a s  w e l l  as p r o v i d i n g  

a means o f  m o n i t o r i n g  m a g n e t i c  storms. 

A nearby  base s t a t i o n  

(c) Ins t rumen t a t i  on 

A McPhar M-700 model f l u x g a t e  magnetometer was u s e d .  T h i s  

i n s t r u m e n t  measures the r e l a t i v e  v e r t i c a l  force v a r i a t i o n s  o f  the e a r t h ' s  

m a g n e t i c  f i e l d  on a m e t e r  h a v i n g  f i ve  ranges f o r  a total  o f  100,000 

gammas. 

. 
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T h e  M-700 h a s  an i n t e r n a l  b a t t e r y  p a c k ,  i s  very l i g h t  a n d  

p o r t a b l e ,  h a s  excellent t empera ture  s t a b i l i t y , h a s  n e g l i g i b l e  o r i e n t a t i o n  

error and i s  o f  rugged c o n s t r u c t i o n .  

The M-700 i s  read  a f t e r  l e v e l l i n g  o f  a bubble level on the f a c e  

o f  the i n s t r u m e n t .  

( d )  Data Compi la t ion  and P r e s e n t a t i o n  

T h e  r e a d i n g s  a n d  the t i m e  o f  r e a d i n g s  were recorded  i n  a m t a l -  

free f i e l d  book and t r a n s f e r r e d  t o  a p l a n i m t r i c  map f o r  c o n t o u r i n g  a t  the 

end  o f  each  d a y ' s  s u r v e y i n g  a f t e r  the n e c e s s a r y  d i u r n a l ,  day-to-day,  and  

b a s e - s t a t i o n  corrections were made.  

The  scale o f  the c o n t o u r  map i s  1" = 400 f e e t .  A l o g a r i t h m i c  

c o n t o u r  i n t e r v a l  was used  ( i . e .  100 ,  200, 400,  800, etc.  gammas). Areas 

o f  r e l a t i v e  h i g h  magnetic s u s c e p t i b i l i t y  (i .e. a r e a s  above 1,200 gammas) 

a r e  shown ha tched  and lows below 700 gammas a r e  " t icked" .  

The  magne t i c s  a r e  a l s o  shown i n  p r o f i l e  form on those l ines which 

were covered b y  the Induced P o l a r i z a t i o n  s u r v e y .  V e r t i c a l  s c a l e  i s  

1" = 500 gammas. 
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( e )  Discussion o f  Magnet ic  Contour R e s u l t s .  ( v )  
NOTE: Magnet ic  p r o f i l e s  a r e  d i s c u s s e d  under the I . P .  

res u l  t s  . 
T h e  c o n t o u r  map i l l u s t r a t e s  a range i n  r e l a t i v e  magnetic s u s c e p t -  

i b i l i t i e s  f r o m  a l o w  o f  0 gammas a t  Line 41s , S t n .  1 3  W t o  a 

h i g h  of 

of 1,590 gammas. 

1,590 gammas a t  Line 15w , S t .  19 W f o r  a t o t a l  magnetic rel ie f  

G e n e r a l l y ,  the c o n t o u r s  t r e n d  a c r o s s  the s u r v e y  l ines  a s  was e x p e c t e d  

due to  the strike o f  the mapped and inferred c o n t a c t  between the i n t r u s i v e  

and volcanic rocks. Some n o r t h - s o u t h  bias i n  the c o n t o u r s  i s  due t o  the 

r e c t a n g u l a r  g r i d  sampl ing  u s e d .  That i s ,  the n o r t h - s o u t h  sampl ing  i n t e r v a l  

i s  400 fee t  a s  opposed t o  an e a s t - w e s t  sampl ing  i n t e r v a l  o f  100 fee t .  

A c o r r e l a t i o n  o f  t h i s  nnp w i t h  the geo logy  a s  shown on the i n c l u d e d  

c l a i m  m p  i n d i c a t e s  t h a t  the 8 08 - 1 , O O O b ’  c o n t o u r s  o u t l i n e  the 

c o n t a c t  a l t h o u g h  it i s  known t o  be q u i t e  w i d e  ( i .e .  an a l t e r e d  zone) i n  

the a d i t  and t r e n c h e d  a r e a s .  Known c o n c e n t r a t i o n s  of m a g n e t i t e  wi thin 

this c o n t a c t  zone have  i n f l u e n c e d  the d a t a .  

In the s o u t h e r n  trench a r e a  a d i p o l a r  m a g n e t i c  f e a t u r e  i s  apparen t  

s u g g e s t i n g  a s o u t h - e a s t  s t r i k i n g  f a u l t  or dike-like source through  Line 

41S, S t n .  19W. T h e  e a s t - w e s t  e l o n g a t e d  1,000 gamma c o n t o u r  a c r o s s  the 

trenches t o  Dry  Creek i s  b e l i e v e d  t o  reflect h i g h e r  m a g n e t i t e  c o n c e n t r a t i o n s  

i n  a s h e a r  or f r a c t u r e  mne a l o n g  the c o n t a c t .  

Over the northern a d i  t a r e a ,  the m a g n e t i c  c o n t o u r s  s w i n g  sou th -wes t  

p a r a l l e l  t o  the s u r v e y  l ines .  The  1,000 t o  1,100 gamma m n t o u r s  a r e  

though t  t o  r e p r e s e n t  the c o n t a c t  f a i r l y  w e l l  a l t h o u g h  it i s  mre g r a d a t i o n a l  

around the a d i t .  
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The east-west s h e a r  a l o n g  the main d r i f t  i s  not evident f r o m  

the magnetics. 

the e a s t  then s o u t h  s u g g e s t i n g  t h a t  the c o n t a c t  does so a s  w e l l .  

The magne t i c s  s o u t h  of the b a s e l i n e  v e a r  s h a r p l y  t o  

Areas h a t c h e d  above 1,200 gammas c o u l d  be r e p r e s e n t a t i v e  of 

mxe  fresh, m a 1  tered Eagle granod ior i  tes w h i c h  h a v e  a c h a r a c t e r i s t i c  

r e l a t i v e  s u s c e p t i b i l i t y  of abou t  1,300 gammas as opposed t o  a back -  

ground of abou t  800 gammas for the N i m l a  a n d e s i t e s  i n  the central 

g r i  d a r e a .  
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THE INDUCED POLARIZATION SURVEY 

( a )  Theory  of Method Used 

Induced  P o l a r i z a t i o n  refers to  the p o l a r i z e d  d i s t r i b u t i o n  of 

e l e c t r i c a l  charges  t h r o u g h o u t  a medium to w h i c h  an electric f i e l d  has 

been a p p l i e d .  

When c u r r e n t  i s  p a s s e d  a c r o s s  an i n t e r f a c e  b e t w e e n  an  elect- 

r o l y t e  and a m e t a l l i c  c o n d u c t i n g  b o d y ,  d o u b l e  l a y e r s  o f  charge  b u i l d  up 

a t  the i n t e r f a c e  c r e a t i n g  the phenomenum known as " o v e r v o l t a g e "  or W e  

" I . P .  e f f e c t " .  

T h i s  e f f e c t  can be used  f o r  the d e t e c t i o n  of c o n d u c t i n g  

m e t a l l i c  m a t e r i a l  s u c h  a s  d i s s e m i n a t e d  s u l p h i d e s  ("porphyry"  copper  

d e p o s i t s )  or m a s s i v e  s u l p h i d e s  c o n t a i n i n g  a p p r e c i a b l e  amounts o f  non- 

c o n d u c t i n g  s p h a l e r i  te. Other m a t e r i a l s  l i k e l y  to  g i v e  rise t o  anomalous 

r e s p o n s e s  are p y r i  t e  , magnet i  t e  , s p e c u l a r  h e m a t i t e  , g r a p h i t e  and certain 

c lay -micas  s u c h  as m o n t m o r i l l o n i t e ,  v e r m i c u l i t e ,  s a p o n i t e  and bentonite. 

In time-domain ( P u l s e )  I . P .  , a transmitter injects  an a l t e r n a t i n g  

s q u a r e  wave s i g n a l  i n t o  the ground a t  two e l e c t r o d e s  C l  and C2. 

s i g n a l  seen b y  the receiver a t  two other e l e c t r o d e s  PI  and P 2  p r o v i d e s  

an i n d i c a t i o n  o f  the a p p a r e n t  c h a r g e a b i l i t y  ( M a ) .  By o b s e r v i n g  the in -  

p u t  c u r r e n t  ( I )  and p r i m a r y  "ondtime" v o l t a g e ,  ( V p )  the a p p a r e n t  resis- 

t i v i t y  /o- 
upon the e l e c t r o d e  a r r a y  used  and the units (ohm-meters or ohm- fee t )  

d e s i r e d .  

T h e  

i s  c a l c u l a t e d  u s i n g  Ohm's Law and a g e o m e t r i c  f a c t o r  dependen t  
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T h e  p o l a r i z a t i o n  v o l t a g e s  e s t a b l i s h e d  d u r i n g  the c u r r e n t  "on" 

t i m e  decay ( d i s c h a r g e )  s l o w l y  d u r i n g  the c u r r e n t  " o f f "  t i m e .  T h e  receiver 

a m p l i f i e s  and i n t e g r a t e s  the decay c u r v e  a t  f o u r  p r e - s e l e c t e d  p o s i t i o n s  

i n  t i m e ,  n o r m a l i z e s  these a m p l i t u d e s  w i t h  r e s p e c t  to  the p r i m a r y  v o l t a g e  

Vp and p r e s e n t s  the resu l*  as MI,  M a ,  M 3 r  and M4 r e a d i n g s  on d i g i t a l  

d i s p l a y  for l o g g i n g .  

T h e  tims a t  w h i c h  the decay c u r v e  i s  sampled ,  a r e  selected 

b y  means o f  a switch making i t  p o s s i b l e  to obtain up to 56 d i s t inc t  

p o i n t s  on the decay c u r v e .  

T h i s  a l l o w s  one t o  obtain the a c t u a l  decay c u r v e  shape  and t o  

better e s t i m a t e  the s i z e ,  d e p t h  and t y p e  o f  the c a u s a t i v e  s o u x c e .  

A f u r t h e r .  s t e p  w h i c h  can be taken i s  to f a c t o r  the decay c u r v e  

t o  s e p a r a t e  the unwanted e l e c t r o m a g n e t i c  t r a n s i e n t  c o u p l i n g  e f f ec t s  and 

background e f fec t s  f r o m  the t r u e  o v e r v o l t a g e  e f fec t s .  T h i s  e x t e n d s  

the u s e f u l n e s s  o f  the I .  P .  method i n  a r e a s  o f  h i g h  overburden  m n d u c t -  

i v i t y  . 
o f  m e t a l l i c  and n o n m e t a l l i c  c o n d u c t i v e  m a t e r i a l  , between oxides and 

s u l p h i d e s  , between l a r g e  and f i n e - g r a i n e d  p a r t i c u l e s  , and between m a s s i v e  

and d i s s e m i n a t e d  p o r t i o n s  o f  a p o l a r i z a b l e  b o d y .  

I t  also a s s i s t s  the g e o p h y s i c i s t  i n  d i s t i n g u i s h i n g  b e t w e e n  e f fec t s  

\ 

(b) Theory of .the 3-array Electrode C o n f i g u r a t i o n  

T h e  I .  P .  response due to a p a r t i c u l a r  d i s t r i b u t i o n  of p o l a r -  

i z a b l e  m a t e r i a l  i s  dependen t  upon the e l e c t r o d e  a r r a y  employed ,  the 

geometry of the p o l a r i z e d  body and i t s  l o c a t i o n  r e l a t i v e  to the a r r a y ,  

and on the resis t iv i ty  and polarizat ion contrast b e t w e e n  the body  and 

s u r r o u n d i n g  envi mnmen  t. 



.- ....... - . . . . . . . .  . . . .  
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A l t h o u g h  anomal i e s  a r e  ,asymmetrical and the anomaly p e a k s  

do  not a lways  f a l l  d i r e c t l y  over the center of the c a u s a t i v e  s o u r c e ,  

the advan tages  o f  the 3-array  more than o u t w e i g h  this one d i s a d v a n t a g e  

T h i s  a r r a y  r e q u i r e s  only three men on the s u r v e y  l i n e ,  h a s  good d e p t h  

p e n e t r a t i o n  , r e s p o n d s  w e l l  t o  both f l a t - l y i n g  and s t e e p l y - d i p p i n g  

bodies and p e r m i t s  a minimum number of electrode s p a c i n g s  t o  be used  

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

A s  men t ioned  above, c o n t o u r  maps o f  the d a t a  s h o u l d  be 

t r e a t e d  w i t h  c a u t i o n  and a r e  used  to enhance  the i n t e r p r e t a t i o n  made 

p r i m a r i l y  from the p r o f i l e s .  

s p a c i n g  r e s p o n s e  over a s u l p h i d e  lens i s  i n c l u d e d  to i l l u s t r a t e  the asym- 

m e t r i c a l  n a t u r e  of this a r r a y  a s  w e l l  a s  t o  point o u t  the phenomenum 

o f  "double-peaking"  w h i c h  o c c u r s  when the electrode s p a c i n g  i s  l a r g e r  

than the d e p t h  t o  the center of the body8 

the f i r s t  p o t e n t i a l  e l e c t r o d e  (P1) i s  i n  the v i c i n i t y  of the b o d y .  

An  example  o f  a t y p i c a l  m u l t i p l e  e l e c t r o d e  

The l a r g e r  peak  o c c u r s  when 

T h e  maximum anomaly i s  o b t a i n e d  for  the s p a c i n g  e q u a l  to  the 

d e p t h  t o  the center o f  a n  i d e a l i z e d  s p h e r e ,  a l t h o u g h  s p a c i n g s  of 3/4  

t o  1 1 / 2  times the d e p t h  g i v e  a t  least  90% o f  the maximum l i k e l y  anomaly.  

The  u s e  o f  two or more s p a c i n g s  g i v e s  a more reliable e s t i m a t e  

of d e p t h ,  a t t i t u d e  and m n t i n u i t y  w i t h  d e p t h .  A n  a c c u r a t e  e s t i m a t e  o f  

r e s i s t i v i t y  and p o l a r i z a t i o n  o f  the body  c a n n o t  be made since the v a r i a b l e s  

o f  s i z e  , c o n d u c t i v i t y  , and p o l a r i z a b i l i t y  cannot be s e p a r a t e d ,  hence 

the t e r m  "apparen t "  c h a r g e a b i l i  t y  is u s e d .  



- 15 - 

(c) F i e l d  P r o c e d u r e  

(i) Electrode C o n f i g u r a t i o n  Used 

1 A 3-electrode a r r a y  was used  whereby the c u r r e n t  electrode C 

and t w o  p o t e n t i a l  electrodes, P1 a n d  P 2 ,  were  s e p a r a t e d  b y  a distance 

"a" f r o m  each  other a n d  moved i n  unision a l o n g  the s u r v e y  l ines  t a k i n g  

measurements a t  r e g u l a r  i n t e r v a l s .  T h e  second c u r r e n t  electrode C 2  i s  

f i x e d  a t  " i n f i n i t y "  (00 ) w h i c h  i s  a minimum d i s t a n c e  o f  5a t o  the n e a r -  

est s t a t i o n  measured. 

The  s t a t i o n  l o c a t i o n  i s  h a l f w a y  b e t w e e n  the c u r r e n t  electrode 

Cl and the n e a r e s t  p o t e n t i a l  e l e c t r o d e  PJ. All l ines  were s u r v e y e d  w i t h  

cl l a g g i n g  the p o t e n t i a l  electrodes a s  the three men moved a l o n g  the s u r v e y  

l ines.  

(ii) Measurements Taken i n  the F i e l d  

1 .  T h e  Primary v o l t a g e  Vp between the measur ing  ( p o t e n t i a l )  

2. 

electrodes d u r i n g  " c u r r e n t  on". 
T h e  c u r r e n t  f l o w i n g  th rough  the c u r r e n t  electrodes 
C j  and C 2 .  

and M 4  ) u s i n g  t i m i n g  se t t ings  of: 
3. Four p r e - s e l e c t e d  g a t e s  c a l l e d  M f a c t o r s  ( M I ,  M a ,  M3 

( a )  d e l a y  t i m e  t d  = 240 mecS. 

(b) B a s i c  i n t e g r a t i o n  t i m e  tp  = 60 mecs. 

(c) T o t a l  i n t e g r a t i o n  t i m e  tt = 960 mSecS. 

( d )  B a s i c  p e r i o d  tc  = 8 s e e .  (2 secs. O n  
and  2 secs. Off). 

i 



- 16 - 

( d )  Equipment D e s c r i p t i o n  and S p e c i f i c a t i o n s  

(i) Receiver 

T h e  Huntec M K I I I  Receiver i s  a p o r t a b l e  , remote s e n s i n g  

p u l s e - t y p e  i n s t r u m e n t  i n c o r p o r a t i n g  the f o l l o w i n g  f e a t u r e s  : 

- A d j u s t a b l e  t i m i n g  c y c l e .  

- Up t o  56 d i s t inc t  sample  p o i n t s  measured on the 

- A u t o m a t i c  S . P .  b u c k - o u t .  

- Direct d i g i t a l  r ead  o u t  of Vp and M f a c t o r s  

- High noise r e j e c t i o n  a l l o w s  o p e r a t i o n  i n  Vp 

decay  c u r v e .  

i n c l u d i n g  sign. 

levels down t o  30 micro v o l b  w i t h  0.1 micm volt 
r e s o l u t i o n .  

- G r e a t e r  than 10 megohm i n p u t  impedance .  

S p e c i f i c a t i o n s  

- S e n s i t i v i t y :  v p  = 10 -7 to volts f o r  l o w  
noise 1% r e s o l u t i o n .  

v p  = 10 -6 t o  10 volts for  0.1% 
r e s o l u t i o n .  

T o t a l  Range 30 X volts t o  
10 volts i n  11 r a n g e s .  

- S e l f  P o t e n t i a l :  MAXIMUM 1 vol t .  

- P o w e r  consumpt ion :  0.7 ampere a t  12 volts. 
- Dimensions : 16" x 9" x 5 3 / 4 " .  

- W e i g h t :  12.5 lbs.  ( w i t h o u t  b a t t e r y  p a c k ) .  

S o l i d  s t a t e  power control and s w i t c h i n g  mechanism. 

Produces  h i g h  c u r r e n t s  i n t o  l o w  r e s i s t a n c e  loads. 

A c c u r a t e  and a d j u s t a b l e  t i m i n g  u s i n g  C r y s t a l  C l o c k .  

V o l t a g e  r e g u l a t o r  w i t h  p u s h - b u t t o n  f i e l d  e n e r g i z e r .  

Dummy Load. 

2 c y l i n d e r  ONAN e n g i n e  d r i v i n g  a Bendix a l t e r n a t o r .  

(ii) T r a n s m i t t e r  - A1 t e r n a t o r  

T h e  Huntec  P u l s e  t y p e  transmitter a l t e r n a t o r  i s  a h igh -powered ,  

7.5 K i l o w a t t  s y s t e m  u t i l i z i n g  the f o l l o w i n g :  
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S p e c i f i c a t i o n s  

1. T r a n s m i t t e r  

- O u t p u t :  100 t o  3,250 volts i n  10 s t e p s  

- C y c l i n g  R a t e s :  Normal ly  2 sec. O N ,  2 sec. O F F .  

- Dimensions: 21 i n .  x 1 7  i n .  x 17 i n .  
- W e i g h t :  7 5  lbs. 

16 amps maximum. 

2 .  A 1  t e r n a  tor  

- O u t p u t :  1 8  K.V.A. 120/208 volts 3 p h a s e  400 Hz. 

- E n g i n e :  2 c y l i n d e r ,  4 c y c l e ,  a i r - c o o l e d  16.5 H.P.  

- A l t e r n a t o r :  3,600 R.P.M. d i r e c t  d r i v e n  B e n d i x  w i t h  

- Dimensions: 42 i n .  x 17 i n .  x 26 i n .  
- W e i g h t :  225 lbs . 

52 amps/phase . 
ONAN a t  3,600 R.P.M. 

s e a l e d  b e a r i n g s  and m t a t i n g  f i e l d .  

( e )  Data P r e s e n t a t i o n  

1. C a l c u l a t i o n s  

' (i) The  a p p a r e n t  r e s i s t i v i t y  i s  c a l c u l a t e d  b y  d i v i d i n g  Vp b y  P- 
I and m u l t i p l y i n g  b y  a f a c t o r  a p p r o p r i a t e  t o  the e l e c t r o d e  a r r a y  used  

and the ohmmter u n i t s  d e s i r e d .  

(ii) T h e  four  M f a c t o r s  were w e i g h t e d  and added t o  obtain a s i n g l e  

apparen t  

p u r p o s e s .  

c h a r g e a b i l i t y  p a r a m e t e r  ( c a l l e d  Ma ) for  c o n t o u r i n g  and p l o t t i n g  

where M a  = milliseconds 

t d  = i n i t i a l  d e l a y  t i m e  

tf * final t i m e  a t  e n d  of Mq = t d  f 1 5  tp 

t p  = i n t e g r a t i n g  t i m e  o f  MI 

I 
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2.  Profiles 

T h e  apparen t  c h a r g e a b i l i t y  Ma i s  p l o t t e d  a t  a v e r t i c a l  s c a l e  of 

1" - 10 Msecs. and /o.. i s  p l o t t e d  a t  a v e r t i c a l  s c a l e  o f  1 l o g a r i t h m i c  

cycle = 2 1 / 2  inches i n  ohm meters. 

H o r i z o n t a l  s c a l e  i s  1" = 400 f e e t .  C e r t a i n  l ines i n c l u d e  p r o f i l e s  

a t  200, 400 and 800 f e e t  electrode s p a c i n g s  ( a )  and some s p o t  r e a d i n g s  f o r  

a = 100 and 200 f ee t  a r e  shown on the Main Road Line. 

3. Con t o u r s  

A l l  apparen t  resist ivity and apparen t  c h a r g e a b i l i t y  v a l u e s  f o r  

electrode s e p a r a t i o n s  o f  400 and 800 f e e t  h a v e  been p l o t t e d  on the v a l u e s  

and c o n t o u r  maps a t  a h o r i z o n t a l  s c a l e  of 1" = 400 f e e t  w i t h  a heavy  dashed 

l ine  i n d i c a t i n g  the change i n  s p a c i n g .  

The r e a d e r  i s  c a u t i o n e d  a s  to the errors inherent within this t y p e  

o f  d a t a  p r e s e n t a t i o n  which i n c l u d e :  

(i) Upslope d i s p l a c e m e n t  o f  r e a d i n g s  over s t e e p  t e r r a i n .  

(ii) B i a s  or c o n t o u r  e l o n g a t i o n  due t o  i r r e g u l a r  sampl ing  
i n t e r v a l  u s e d .  

"Double peaking" phenonum i n  w h i c h  c a u s a t i v e  s o u r c e  i s  
l o c a t e d  between rrhighsr'.  

(iii) 

( i v )  Some skewness o f  anomaly p e a k s  due t o  a s s y m e t r i c a l  a r r a y  
used .  

Topographic  or t e r r a i n  e f fec t s  i n  resis t iv i ty  d a t a .  ( v )  
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( f )  D i s c u s s i o n  o f  I .  P .  R e s u l t s  and I n t e r p r e t a t i o n  

1. General  Comments 

A t  the commencement o f  the I .  P .  s u r v e y  i n  1972 the e a s t - w e s t  

s u r v e y  l ines  seemed to  be o f  good o r i e n t a t i o n  f o r  mos t  o f  the I .  P .  

m v e r a g e  i n  t h a t  t h e y  were approx imate l y  p e r p e n d i c u l a r  t o  most o f  the 

c o n t a c t  strike l e n g t h .  I n  the a d i t  a r e a ,  however, i t  was found  t h a t  the 

l o n g  a x i s  o f  the l a r g e  c h a r g e a b i l i t y  anomaly was s u b - p a r a l l e l  to  the 

s u r v e y  l i nes .  

T h e  400 foo t  electrode s e p a r a t i o n  was chosen t o  e n s u r e  t h a t  the 

t e r r a c e  g r a v e l s  and l e a c h e d  bedrock would be p e n e t r a t e d ,  t h a t  s u f f i c i e n t  

s i g n a l - t o - n o i s e  r a t i o s  would be o b t a i n e d ,  and y e t  there would be good 

r e s o l u t i o n  o f  p o s s i b l e  narrow,  n e a r - s u r f a c e  f e a t u r e s  a l o n g  the c o n t a c t .  

I t  was a l s o  a p p r e c i a t e d  t h a t  known uneconomic m i n e r a l s  such  a s  

p y r i t e ,  m a g n e t i t e ,  s p e c u l a r  h e m a t i t e  and p y r o l u s i t e  which h a v e  been 

observed i n  the trenched a n d  a d i t  a r e a s  would y i e l d  anomalous c h a r g e a b i l i t i e s .  

I t  was f e l t ,  however, t h a t  these "responders"  m i g h t  o u t l i n e  a r e a s  f o r  further 

i n v e s t i g a t i o n  since there i s  a n  i n t i m a t e  a s s o c i a t i o n  of  these m i n e r a l s  w i t h  

economic grades  o f  s p h a l e r i t e  ( a  non-conductor)  , ga lena  and ,  p o s s i b l y ,  

c h a l  cop  y r i  t e  . 
In the s p r i n g  o f  1973 the a d i t  a r e a  anomaly was extended a c r o s s  

the gas p i p e l i n e  t o  the Coldwater  River where h i g h  w a t e r  levels p r e v e n t e d  

f u r t h e r  coverage t o  the e a s t .  T h i s  f e a t u r e  was closed o f f  t o  the north, 

however. The  same s u r v e y  parame ter s  were used a s  i n  1972 i n  this a r e a .  

T h e  remainder o f  the e a s t e r n  extension o f  the g r i d  a d j a c e n t  t o  

non-anomalous p r e v i o u s  I .  P .  coverage  was surveyed  u s i n g  a = 800 f e e t  a c r o s s  

the C o q u i h a l l a  V a l l e y  to  e n s u r e  s u f f i c i e n t  d e p t h  i n v e s t i g a t i o n s  t h r o u g h  

a n t i c i p a t e d  deep  overburden .  -. 
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2 .  Apparen t  C h a r g e a b i l i  t y  Contours  (Ma) 

For an "a" s p a c i n g  o f  400 f e e t  the v a l u e s  vary  f r o m  4.9 m i l -  

liseconds a t  Line 33S, S t n .  4W t o  44.8 m i l l i s e c o n d s  a t  Line 1 6 N ,  Stn. 8E 

r e s u l t i n g  i n  a t o t a l  relief  o f  39.9 milliseconds. 

A background o f  10 milliseconds h a s  been de te rmined  w i t h  r e a d i n g s  

g r e a t e r  t h a n  25 milliseconds considered t o  be anomalous. P e a k  v a l u e s ,  

#en , a r e  approximate1 y 3 t i m e s  background r e s p o n s e .  

Anomaly 1 

T h i s  f e a t u r e  o c c u r s  over and a d j a c e n t  to the s o u t h e r n  known 

m i n e r a l i z a t i o n  area  which has  been p a r t i a l l y  e x p l o r e d  b y  t r e n c h i n g  b y  

Anaconda i n  1956-66 and b y  t r e n c h i n g  and d r i l l i n g  b y  Dorian Mines L t d .  

L i v g a r d ' s  report ( A p r i l  26 ,  1971)  mention's t h a t  the d r i l l i n g  

consists o f  r e l a t i v e l y  s h a l l o w  holes (Pacsac  and AXT) which examined a 

m i n e x a l i z e d  area 600 f e e t  l o n g  s t r i k i n g  n o r t h - s o u t h  b e i n g  150 to 400 

f e e t  w i d e .  

The p r e s e n t  I .  P .  s u r v e y  i n d i c a t e s  a l o c a l  n o r t h - s o u t h  t r e n d i n g  

c o n d u c t i v e  zone through  the trench area  w h i c h  crosses D r y  Creek i n  the 

" s l i d e "  a r e a  (see c l a i m  map) and i s  t e r m i n a t e d  abou t  600 f ee t  on the north- 

s i d e  o f  the Creek. T h i s  l o c a l  trend i s  w i t h i n  a s t r o n g e r  l a r g e r  c o n d u c t i v e  

zone s t r i k i n g  s o u t h w e s t e r l y  from the v a l l e y  floor n e a r  D r y  Creek and i s  

s t i l l  anomalous and open t o  the s o u t h w e s t  a t  the west end o f  Line 41s. 

T h i s  anomaly i s  p r e s e n t l y  1,200 f e e t  w i d e  and 3,200 f ee t  l o n g .  Two narrow 

northwesterly t r e n d i n g  c o n d u c t i v e  wnes a r e  observed on the Lucky # 2  and 

Hope #6 c l a i m s .  
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A l t h o u g h  there i s  no s t r o n g  evidence on the a e r i a l  p h o t o s  o f  

a s o u t h w e s t  s t r u c t u r e  coincident w i t h  the m a j o r  a x i s  o f  t h i s  anomaly ,  

a m i n e r a l i z e d  f a u l t  zone or s o u t h e a s t  embayment o f  the c o n t a c t  i s  post- 

u l a t e d  f o r  this a r e a .  The  m a g n e t i c s  f a v o u r  the f i r s t  p o s s i b i l i t y .  

Amonaly 2 

T h i s  anomaly o c c u r s  coincident w i t h  the o l d  work ings  - a d i t  a r e a  

on the northern h a l f  o f  the g r i d  b u t  extends a b o u t  1,400 f e e t  to  the w e s t  

o f  the main  p o r t a l  p a s t  the mapped c o n t a c t  embayment and on in to  a n  a r e a  

p r e v i o u s l y  t h o u g h t  to  consist o f  b a r r e n ,  fresh Eag le  g r a n o d i o r i t e s .  

T o  the s o u t h  the c o n d u c t i v e  zone c o n t i n u e s  over 2,000 f e e t  

a c r o s s  the gas  p i p e l i n e  where it s t a r t s  t o  bend s o u t h e a s t e r l y .  

a t  this e l e c t r o d e  s p a c i n g  o c c u p i e s  a n  a r e a  o f  1,200 fee t  b y  4,800 f e e t  and 

c o n t i n u e s  to the e a s t  and s o u t h  on the a = 800' c o n t o u r s .  The 1973 cover- 

age  r e s u l t e d  i n  the c l o s i n g  o f f  o f  t h i s  anomaly t o  the north b y  s u r v e y i n g  

Line 24N and Line 28N. 

T h e  anomaly 

T h e  m a g n e t i c  c o n t o u r s  i n d i c a t e  t h a t  the c o n t a c t  p r o b a b l y  sw ings  

A l t h o u g h  no m a g n e t i c s  were c a r r i e d  o u t  s o u t h e a s t e r l y  e a s t  o f  the b a s e l i n e .  

e a s t  o f  the p i p e l i n e  there i s  good inferred c o r r e l a t i o n  w i t h  the Ma c o n t o u r s  

i n  this a r e a .  

p h y s i c a l  o b s e r v a t i o n s  i n  this r e g i o n .  

There a r e  no s t r o n g  p h o t o  l i n e a m e n t s  t o  s u p p o r t  the geo- 

T h e  main  a d i t a s  i l l u s t r a t e d  on the c l a i m  map ( R i p  #1 c l a i m )  

i n c l u d e s  a h a u l a g e  tunnel 250 fee t  l o n g  driven on a n o r t h w e s t e r l y  b e a r i n g .  

P e r p e n d i c u l a r  to  the t u n n e l  i s  an a d i t  650 f ee t  l o n g  which was driven both 

ways a l o n g  a s h e a r  zone c o n t a i n i n g  veins o f  s p h a l e r i t e  up  t o  10 f ee t  w i d e  

i n  a h i g h l y  a l t e r e d  b r e c c i a t e d  i n t r u s i v e  rock. (See M r .  G u t r a t h ' s  report, 
-. 
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1 9 7 3 ) .  Due t o  the reconna i s sance  n a t u r e  o f  the I .  P .  s u r v e y  whereby  a 

wide e l e c t r o d e  s e p a r a t i o n  was u s e d ,  l o c a l  f e a t u r e s  s u c h  a s  this s h e a r  

a r e  not n o t i c e a b l e  i n  the d a t a .  

I t  a p p e a r s ,  however,  t h a t  the a r e a s  o f  h i g h e s t  charge- 

a b i l i t i e s  (over 35 Msecs.) m i g h t  be caused m a i n l y  b y  p y r i t e  and p o s s i b l y  

t o  a minor degree  p y r o l u s i t e .  D r i l l i n g  i n  this  v i c i n i t y  m i g h t  

therefore be confined to  the western h a l f  o f  this anomaly between 

the 15  and 35 msecs. c o n t o u r s .  

Anomaly 3 

T h i s  f e a t u r e  was covered b y  an e l e c t r o d e  s e p a r a t i o n  o f  800 

f e e t  a l o n g  Line 41S, b u t  i s  s u p p o r t e d  b y  sub-anomalous c h a r g e a b i l i t i e s  

a long  L i n e  2 9 s  which i s  1,200 f e e t  to  the north and b y  mu l t i - spaced  

t r a v e r s e s  a t  r i g h t  a n g l e s  t o  these lines a l o n g  the main road ( c a l l e d  

the "Main Road Line"--see " p r o f i l e s " )  . 
L i m i t e d  a v a i l a b l e  t i m e  p r e v e n t e d  f u r t h e r  d e l i n e a t i o n  of 

this f e a t u r e ,  b u t  appears  f r o m  recent d r i l l i n g  t o  be due t o  a 

h i g h 1  y a1 tered quar t z -porphyry  i n t r u s i v e  rock c o n t a i n i n g  a p p r e c i a b l e  

amounts o f  p y r i t e  and minor v i s u a l  c h a l c o p y r i t e .  

T h e  hole was s p o t t e d  n e a r  the Ma peak a m p l i t u d e  of 61.4 

m i l l i s e c o n d s  and e n m u n t e r e d  an overburden  thickness o f  only 30 f e e t  

which con f i rmed  the depth-sounding c a r r i e d  o u t  a l o n g  the main road 

j u s t  t o  the east of this h i g h  c h a r g e a b i l i t y  r e a d i n g .  
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3. Apparent Resistivity Contours (Pa)  

Over the a = 400 f e e t  coverage, the resis t iv i ty  portion o f  

the survey ranged i n  value from 94 ohm meters a t  Line 0 ,  Stn. 18W t o  

3,930 ohm meters a t  Line 1 6 N ,  Stn. 8W for  a total re l ie f  o f  3,836 

ohm meters. 

Interpretation i s  hampered b y  variable overburden thick- 

nesses, very d r y  top-soil i n  some areas, marked changes i n  terrain 

and poor orientation of the north l ines relative to  the contact 

strike i n  this area a s  suggested b y  the magnetics. 

General1 y , outcropping barren or fresh intrusive rocks have 

an apparent res i s t iv i ty  o f  about 3,000 ohm meters while the overburden 

covered areas believed t o  be underlain b y  Nicola andesites show low 

res i s t iv i t ies  from 100 to 400 ohm meters. The altered and mineralized 

contact areas are observed to  vary from 700 to  1,200 ohm meters. 

On the a = 800 f e e t  coverage, a large southeaterly trending 

"low" ( less  than 200 ohm meters) i s  observed which occurs from 

Line 16N to  Line 29s along the main road. 

a t  approximate g r i d  coordinates Line 17S, Station 1 2 E .  

The centre of the low i s  

4 .  Correlation o f  Cont@ui? Data 

Although a detailed discussion o f  Ma - Pa correlation i s  

made below under "Profiles", an interesting feature observed i n  the 

contours i s  found i n  the southeast quadrant o f  the g r i d  whereby sub- 

anomalous Ma's o f  between 15 and 20 milliseconds are coincident w i t h  

p a ' s  o f  less  than 200 ohm meters. 
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A t  the t i m e  o f  the s u r v e y ,  i t  was t h o u g h t  t h a t  this was 

due t o  deep  c o n d u c t i v e  over-burden which had a t t e n u a t e d  or masked 

the e f f ec t s  i n t e r p r e t e d  due t o  n e a r - s u r f a c e ,  s u l p h i d e - b e a r i n g  rocks 

t o  the north and s o u t h  a s  seen i n  the d e t a i l e d  coverage a l o n g  the main 

road i n  those a r e a s .  

A recent v e r t i c a l  diamond d r i l l  hole c o l l a r e d  a t  Line 155, 

S t a t i o n  9+00E encountered only 50 f e e t  o f  overburden  and then abou t  

450 f e e t  o f  what i s  v i s u a l l y  described a s  a h i g h l y  a l t e r e d  v o l c a n i c  

rock c o n t a i n i n g  sections o f  f i n e - g r a i n e d  d i s s e m i n a t e d  p y r i t e  and 

narrow zones o f  coarse-grained s p h a l e r i  t e ,  ga lena ,  p y r i t e  and minor 

c h a l c o p y r i t e .  

I t  i s  therefore r e a s o n a b l e  t o  suppose  t h a t  overburden  thick- 

nesses m i g h t  not exceed  200 f e e t  w i t h i n  this l a r g e  " low"  on the v a l l e y  

f loor and t h a t  f u r t h e r  d r i l l i n g  within and a d j a c e n t  to  the low i s  

now the pr imary  t a r g e t  f o x  a l a r g e ,  low-grade copper d e p o s i t .  

G e n e r a l l y ,  i t  appears  t h a t  the l o w  a ' s  a r e  a reflection P 
o f  rock t y p e  (i .e. volcanics) r a t h e r  t h a n  a change o f  overburden  

thickness. 

b e a r i n g  i n t r u s i v e  rocks e x h i b i t i n g  h i g h  Ma's,  l o w ?  a ' s  and sub-  

anomalous Ma's c o u l d  be due t o  a l t e r e d  v o l c a n i c s  c o n t a i n i n g  less 

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

s p h a l e r i t e ,  g a l e n a ,  and c h a l c o p y r i t e  which m i g h t  be more c o a r s e l y -  

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

I n t e r m e d i a t e  f a ' s  m i g h t  be caused b y  f i n e - g r a i n e d  p y r i t e -  

. 
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5. Profiles 

Line 28N 

T h i s  l ine  was surveyed to  determine the northern extent o f  

Anomaly #l .  

The Ma's are considered to  be background and the l ine h a s  

closed o f f  the anomaly to  the north. Underlying rocks are thought 

to be non-mineralized granodiorite. 

Line 24N 

Occuring along the northern edge o f  Anomaly #1, the Ma 

peaks are probably not due to conductors crossing the l ine b u t  rather 

due to the irregular conductive zone boundary as well as due t o  side 

e f f ec t s .  (See contour map.) 

Line 20N 

The magnetic prof i le  indicates the l ike ly  presence o f  a 

number o f  closely-spaced veins or shears striking acmss the l ine 

which contain local concentrations o f  magnetite. 

The Ma prof i le  exhibits amplitudes greater than 20 msecs. 

from Stn. 7 W  to 18E, a length o f  2,500 f e e t .  As the contour map 

indicates, this traverse i s  parallel to strike o f  the causative 

source and i s  therefore of l i t t l e  interpretive value. 

pcy Most noteworthy i s  t h a t  there i s  a sharp  increase i n  

and decrease i n  Ma a t  Stn. 7 W .  Barren granitic rocks are interpreted 

west o f  this point. The remainder o f  the l i ne  i s  thought to  be 

underlain b y  sulphide bearing altered granitic and/or volcanic rocks. 
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T h e  bi-modal p e a k s  centred a t  S t n .  10E i s  coincident w i t h  

the gas  p i p e l i n e  and i s  l i k e l y  caused b y  i t .  T h i s  phenomenon i s  not 

observed on many  other l ines ,  however. 

Line 1 6 N  

T h e  l ine  i s  anomalous f r o m  S t n .  7W t o  the e a s t e r n  end  

which i s  a l s o  a l o n g  strike of the c o n d u c t i v e  zone. T h e  p i p e l i n e  

w h i c h  crosses this l ine  a t  S t n .  9+50E h a s  p r o b a b l y  i n f l u e n c e d  the 

d a t a  t o  some extent a l t h o u g h  the whole l ine  segment  e a s t  o f  S t n .  7W 

p.v i s  t h o u g h t  to  be u n d e r l a i n  b y  s u l p h i d e s .  A t  S t n .  1 6 E I  the 

p r o f i l e  i s  d e c r e a s i n g  s i g n i f i c a n t l y  w h i l e  the Ma p r o f i l e  i s  i n c r e a s i n g .  

I t  i s  believed t h a t  the g r a v e l  t e r r a c e s  be tween  Stns. 6 E  

and 1 6 E  a c c o u n t  for the f l u c t u a t i o n s  i n  the d a t a ,  b u t  t h a t  the h i g h e r  

c h a r g e a b i l i t i e s  a r e  caused b y  u n d e r l y i n g  bedrock m a t e r i a l .  

Line 12N 

S i m i l a r  to  the p r e c e d i n g  l i ne ,  this  p r o f i l e  more c l e a r l y  

i l l u s t r a t e s  the Ma-f* r e v e r s a l  a t  the e a s t e r n  and western ends o f  

the l ine .  

V a l u e s  w e s t  o f  S t n .  11W a r e  a g a i n  due t o  b a r r e n  g r a n o d i o r i t e s  

wh ich  a r e  r e p r e s e n t e d  b y  h i g h  /*'A and l o w  Ma's. 

T h e  e a s t e r n  end of the l i n e  exhibits very l o w  

h i g h  Ma's n e a r  Coldwater  Creek i n  the v a l l e y  bottom and s u g g e s t s  

cub and P 

ei ,eer  a change i n  rock t y p e  a n d / o r  h i g h  s u l p h i d e  content i n  a n  area  

o f  thin overburden .  T h i s  i s  s u p p o r t e d  b y  the d e t a i l  coverage  c a r r i e d  

o u t  a l o n g  the main road a d j a c e n t  t o  Coldwater  River which crosses this 

l i n e  a t  Stn. 1 6 E .  



- 27 - 

Line 8N 

T h e  narrower 200-foot 'larr s p a c i n g  t r a v e r s e  over the bi -modal 

Ma peak  on the a = 400 f e e t  p r o f i l e  i m p l i e s  double-peaking whereby  the 

c a u s a t i v e  s o u r c e  i s  abou t  200 f e e t  w i d e  and i s  200 f ee t  deep  to  the 

centre o f  the b o d y  b e g i n n i n g  a t  or very n e a r  s u r f a c e  a t  S t n .  12W. The 

c o n t a c t  i s  a t  S tn .  16W-17W. 

T h e  s m a l l p - a n d  Ma p e a k s  a t  S t n .  10E and Stn. 8E r e s p e c t i v e l y  

a r e  l i k e l y  due to  the p i p e l i n e  which crosses this l ine  a t  S tn .  10+50E. 

T h e  lowP, -high Ma c o r r e l a t i o n  i s  a l s o  observed  on the e a s t  

end  o f  this l ine .  

Line 4N 

T h i s  l ine r o u g h l y  p a r a l l e l s  the s o u t h e r n  f l a n k  o f  Anomaly #1 

and i s  not too de f in i t ive  over m o s t  o f  i t s  l e n g t h .  

The h i g h  M a - l o w p ,  a t  S t n .  20E i s  s t i l l  p r e s e n t .  

L i t t l e  i n f l u e n c e  f r o m  the p i p e l i n e  i s  observed. 

Line 0 

T h e  Ma v a l u e s  h a v e  f l a t t e n e d  o u t  t o  n e a r  background response 

I 

w i t h  the c o n t a c t  o c c u r r i n g  a t  S t n .  18W. T h i s  l ine  r e p r e s e n t s  the 

s o u t h e r n  l i m i t  o f  Anomaly #1 a s  f a r  a s  Stn. 12E. 

Line 5s 

T h i s  l i n e  was s u r v e y e d  o n l y  e a s t  o f  the b a s e l i n e  w i t h  a n  

electrode s e p a r a t i o n  o f  800 f e e t  and a s t a t i o n  i n t e r v a l  o f  400 f e e t .  

T h e  Ma's a r e  sub-anomalous, b u t  a good c o r r e l a t i o n  exists between 

h i g h e r  Ma's and 1 0 w / ~ k e a s t  of Stn. 12E a s  seen i n  the above-mentioned 

p r o f i l e s .  
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Lines 9s and 13s 

These l ines  show background t o  sub-anomalous c h a r g e a b i l i t i e s  

and a r e  q u i t e  u n i n t e r e s t i n g .  

l ine  w i t h  a=400 f e e t .  

They were only s u r v e y e d  west of the base -  

L i n e  175 

B o t h  the 400- foo t  and 800-foot electrode s p a c i n g s  were used 

on portions of this l i n e .  

West o f  the b a s e l i n e ,  two narrow v e r t i c a l  dike-like conduc tors  

a r e  evidenced a t  Stn. 14W and S t n .  8 W .  

E a s t  o f  the b a s e l i n e ,  u s i n g  the w i d e r  "a" s p a c i n g ,  the h i g h e r  

Ma- l o w  P.y c o r r e l a t i o n  p e r s i s t s .  

Line 215 

The t w o - v e r t i c a l  conduc tors  cross this l ine  a t  S t n .  12W 

and S t n .  6 W .  

bobserved a t  the western ends of the northern 

lines a r e  apparen t  here and a r e  i n t e r p r e t e d  a s  a c o n t i n u a t i o n  o f  the 

c o n t a c t  be tween  fresh, Eag le  g r a n o d i o r i t e s  to  the w e s t  and the a l t e r e d  

The high F 

s u l p h i d e - b e a r i n g  rocks t o  the e a s t .  

Line 29s 

A n ' a " s p a c i n g  of 400 f e e t  was used w e s t  of the b a s e l i n e ;  a n  a= 

800 f e e t  was used e a s t  o f  the b a s e l i n e .  

I t  appears  t h a t  the t w o  v e r t i c a l  c o n d u c t o r s  observed on 

Line 215 and Line 17s merge on this l i ne  a t  S t n .  I l W .  

O n  the wide  "a" s p a c i n g ,  the resistivities a r e  q u i t e  l o w  and 

c o i n c i d e n t  w i t h  sub-anomalous c h a r g e a b i l i  t ies  l i k e l y  caused b y  a l t e r e d  
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bedrock c o n t a i n i n g  a p p r o x i m a t e l y  one p e r c e n t  b y  volume e q u i v a l e n t  

c o n d u c t i n g  s u l p h i d e s .  

Line 335 

The Ma peak a t  S t n .  20W c o u l d  be a c o n t i n u a t i o n  o f  the 

bi-modal peak centred a t  Stn. 20W on Line 29S, and i s  i n t e r p r e t e d  

a s  a narrow,  v e r t i c a l  conduc tor  s t r i k i n g  n o r t h - s o u t h .  

The Ma peak  a t  S t n .  12W i s  a c o n t i n u a t i o n  o f  the conduc tor  

observed a t  Stn. 11W on Line 29s. 

A f a u l t  c o u l d  cross this l ine  a t  S t n .  9W. 

Line 37s 

T h e  f a u l t  c o n t i n u e s  s o u t h w e s t e r l y  a c r o s s  this l ine  a t  

S t n .  16W. 

T h e  Ma peak  a t  S t n .  18W c o u l d  be an extension o f  the north- 

s o u t h  s t r i k i n g  conduc tor  d i s c u s s e d  above.  

cou ld  be d e v e l o p i n g  a t  Stn. 24W. I t  i s  a l s o  p o s s i b l e  t h a t  these 

Another narrow c o n d u c t o r  

two Ma p e a k s  a r e  due t o  double-peaking w i t h  the c o n d u c t o r  a c t u a l l y  

o c c u r i n g  i n  the t r o u g h  between t h e m  a t  S t n .  22W. More d e t a i l  would 

be r e q u i r e d  i n  this area  t o  remove this a m b i g u i t y .  

Line 41s 

NOTE: T h e  da ta  i s  p l o t t e d  r e l a t i v e  to  the e a s t e r n  b a s e l i n e  

whereas the s t a t i o n s  on the a c t u a l  s u r v e y  l ine  a r e  t i e d  i n t o  the western 

b a s e l i n e .  Therefore, S t n .  16E on the p r o f i l e  coincides w i t h  S t n .  20E 

i n  the f i e l d .  

T h e  f a u l t  p o s t u l a t e d  above crosses this l ine  a t  Stn. 18t50W w i t h  

the c o n d u c t i v e  zone o c c u r i n g  w e s t  o f  th is  p o i n t .  A good,  narrow, v e r t i c a l  
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l o c a l  conduc tor  i s  seen a t  S t n .  25+50W. 

A v e r y  h igh -ampl i tude  Ma anomaly i s  seen on the e a s t  end o f  

the l i n e  p e a k i n g  to 61.4 msecs .  and s t i l l  open  to  the e a s t .  This 

f e a t u r e  was r e c e n t l y  tested b y  d r i l l i n g  and r e p o r t e d  t o  be due t o  

s u l p h i d e - b e a r i n g ,  h i g h 1  y a 1  tered quar t z -porphyry  i n t r u s i v e  rock. N o  

e s t i m a t i o n  o f  the volume p e r c e n t  s u l p h i d e  content was r e p o r t e d  t o  the 

a u t h o r ,  b u t  i t  s h o u l d  run over f i ve  p e r c e n t .  

Line N45'W 

T h i s  l i ne  was s u r v e y e d  to  enhance the i n t e r p r e t a t i o n  o f  

Anomaly #1 p e r p e n d i c u l a r  t o  i t s  main c o n d u c t i v e  a x i s .  

Electrode s e p a r a t i o n s  o f  100 ,  200 and 400 f ee t  were used .  

The fe and Ma d a t a  a r e  p l o t t e d  on s e p a r a t e  a x e s  for c l a r i t y .  

T h e  v a r i o u s  s p a c i n g s  used i n d i c a t e  t h a t  the c o n d u c t i v e  

zone i s  very n e a r - s u r f a c e ,  less t h a n  50 f e e t ,  and a comparison of 

this t r a v e r s e  f o r  a=400 f e e t  w i t h  a section t a k e n  f r o m  the contour 

map a l o n g  the same l ine  i n d i c a t e s  a n  e x t r e m e l y  close c o r r e l a t i o n  

even though the con tour  da ta  i s  o b t a i n e d  f r o m  l ines  p a r a l l e l  to the 

strike of the c o n d u c t i v e  zone. 

T h e  res i s t iv i ty  p r o f i l e  i l l u s t r a t e s  v a r i a t i o n s  i n  s u r f a c e  

c o n d u c t i v i t y  due t o  t a l u s  and ground w a t e r  levels. 

T h e  c h a r g e a b i l i t i e s  i n d i c a t e  a broad c o n d u c t i v e  wne f r o m  

S t n .  5W to  Stn.  16W w i t h  a v e r t i c a l ,  narrow,  n e a r - s u r f a c e ,  good 

conduc tor  a t  Stn. 1OW. T h i s  c o u l d  be due t o  a m i n e r a l i z e d  s h e a r  or a 

f a u l t .  
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T h i s  l i ne  h a s  a s s i s t e d  i n  a t t a c h i n g  more v a l i d i t y  or impor tance  

to  Anomaly #1 a s  determined from the e a s t - w e s t  l ines.  

Main Road Line 

A l a c k  of t i m e  p r e v e n t e d  a f u l l  d e t a i l e d  i n v e s t i g a t i o n  

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

D e t a i l  was done p r i n c i p a l l y  to  a s c e r t a i n  q u i c k l y  maximum 

d e p t h s  t o  bedrock i n  h i g h  Ma r e g i o n s  and t o  determine i f  thick con- 

d u c t i v e  overburden  was c a u s i n g  the h i g h e r  r e s p o n s e s .  

G e n e r a l l y  , h i g h e r  Ma v a l u e s  coincide w i t h  h i g h e r / &  ' s  

o u t r u l i n g  the p o s s i b i l i t y  of c o n d u c t i v e  overburden .  

A l t h o u g h  s p o t  checks o f  one s t a t i o n  a r e  t enuous  a t  best ,  

the t r a v e r s e  h a s  shown t h a t  the overburden  i s  not n e a r l y  a s  deep  a s  

a n t i c i p a t e d .  Bedrock a t  S t a t i o n  50s was i n t e r p r e t e d  t o  be less t h a n  

100 fee t  deep  a t  S t n .  45+50S. Later d r i l l i n g  i n  this a r e a  encoun tered  

bedrock a t  30 f e e t .  

A n  e a s t - w e s t  s t r i k i n g  f a u l t  i s  p o s t u l a t e d  c r o s s i n g  the road 

a t  S t n .  205 and a n o t h e r  exis ts  a t  S t n .  8N. 

T h e  broad l o w f !  t h rough  the c e n t r a l  p o r t i o n  of the t r a v e r s e  

c o n t r i b u t e s  t o  the l o w  seen on the c o n t o u s  map and coincides w i t h  sub-  

anomalous Ma's which c o u l d  be caused b y  s u l p h i d e s  i n  a r e l a t i v e l y  

s h a l l o w  overburden env i ronmen t .  
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CONCLUSIONS A N D  R ECOMMENDA TI0 NS 

A l l  the e x p l o r a t i o n  work c a r r i e d  o u t  t o  d a t e  and p a r t i c u l a r l y  

the Induced P o l a r i z a t i o n  Survey  h a v e  enhanced the knowledge o f  the 

p r o p e r t y  and h a v e  i n d i c a t e d  de f in i t e  a r e a s  m e r i t i n g  f u r t h e r  i n v e s t i g a -  

tion. 

T h e  g e o p h y s i c s  h a v e  s u g g e s t e d  or s u p p o r t e d  the f e e l i n g  

t h a t  the geochemical r e s u l t s  a r e  somewhat c o n f u s i n g  and m i s l e a d i n g .  

S t r o n g  evidence o f  c o n t a m i n a t i o n  f r o m  the o l d  work ings  and the 

o c c u r r e n c e  o f  three or more p o p u l a t i o n s  make i n t e r p r e t a t i o n  o f  the 

geochemical d a t a  d i f f i c u l t .  

T h e  1972 s u r v e y s  i n d i c a t e d  t h a t  i n  the trench a r e a  s o u t h  o f  

D r y  Creek a l a r g e  m n d u c t i v e  zone s t r i k i n g  s o u t h e a s t e r l y  r o u g h l y  p e r -  

p e n d i c u l a r  to  the inferred and observed c o n t a c t  i s  o f  p o s s i b l e  

economic s i g n i f i c a n c e .  Within this zone, there a r e  l o c a l  n o r t h - s o u t h  

c o n d u c t i v e  t r e n d s  which l ike1 y c o n t a i n  s u l p h i d e s  i n  s h e a r s  and /or  

b r e c c i a  wnes. T h e  main c o n d u c t i v e  t r e n d  i s  i n t e r p r e t e d  a s  a f a u l t  

c u t t i n g  the v o l c a n i c  and g r a n i t i c  rocks and i s  p o s s i b l y  a s t r u c t u r a l  

control t o  m i n e r a l i z a t i o n  . 
In  the a d i t  a rea  on the northwest quadran t  o f  the g r i d ,  there 

appears  to  be more d i r e c t  r e l a t i o n s h i p  b e t w e e n  the c h a r g e a b i l i t y  anomaly 

d i r e c t i o n  and the s u s p e c t e d  c o n t a c t  strike, a l t h o u g h  here too the con- 

d u c t i v e  zone appears  t o  c o n t i n u e  f a r  i n to  the i n t r u s i v e  rocks t o  the 

w e s t  o f  the a d i t .  
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T h e  1973 I . P .  coverage  h a s  a s s i s t e d  i n  p r o j e c t i n g  the c o n t a c t  

e a s t  t o  Co ldwater  River on the north p a r t  o f  the g r i d  and h a s  i n d i c a t e d  

a l a r g e  a r e a  i n  the s o u t h e a s t  quadran t  of the g r i d  which c o u l d  be 

u n d e r l a i n  b y  a l a r g e  "porphyry"  t y p e  copper  d e p o s i t .  T h i s  a r e a  h a s  

r e c e n t l y  been p a r t i a l l y  t e s t e d  b y  two v e r t i c a l  5 0 0 - f o o t  diamond d r i l l  

holes which h a v e  p r o v e n  the p r e s e n c e  of f a v o u r a b l e  host rocks c o n t a i n i n g  

s u l p h i d e s  o v e r l a i n  b y  less t h a n  100 f ee t  of overburden .  

T h e  h i g h l y  anomalous c h a r g e a b i l i t y  zones appear  to  be the 

g e o p h y s i c a l  e x p r e s s i o n  o f  a p y r i t e  h a l o  c o n t a i n i n g  z inc,  l e a d  and silver 

m i n e r a l i z a t i o n  i n  s h e a r s  and veins. 

T h e  l a r g e  l o w  r e s i s t i v i t y  a r e a  i n  the s o u t h e a s t  quadran t  

c o i n c i d e s  w i t h  c h a r g e a b i l i t i e s  i n  the 15 - 20 m i l l i s e c o n d  r a n g e  which c o u l d  

r e p r e s e n t  the "core" of a t y p i c a l  p o r p h y r y  copper  environment geo- 

p h y s i c a l l y  s i m i l a r  to  the Gibral tor  p r o p e r t y .  

F u r t h e r  d e t a i l e d  I . P .  coverage  s h o u l d  be c a r r i e d  o u t  i n  

a r e a s  o f  s u s p e c t e d  veins and shears c o n t a i n i n g  Zn-Pb-Ag m i n e r a l i z a t i o n  

to establish d r i l l  t a r g e t s .  

T h e  p o s t u l a t e d  porphyry  copper  t a r g e t  h a s  been a d e q u a t e l y  

covered  b y  g e o p h y s i c s  t o  warran t  a g r i d d e d  d r i l l i n g  program w i t h i n  and 

a d j a c e n t  t o  the l a r g e  r e s i s t i v i t y  l o w  d e s c r i b e d  above .  

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

.s t  -. 
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2 .  T r a n s p o r t a t i o n  

3. Food and Accommodation 
28 man-days @ $lO/man-day 

$ 2,450 

$ 540 

$ 280 

4.  R d p o r t  $ 350 

TOTAL AMOUNT $ 3,620 

L i n e  Mi l eage  C o s t  

$3,620 f o r  8.02 miles = $451.37 p e r  l i ne  m i l e  

. 
















































