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Summary 

A geophysical survey in the rocks of the Paleozoic 
Eagle Bay formation revealed magnetic trends and two 

electromagnetic pulse (EMP) conductors. The basalts, rhyolites, 

and exhalites show a magnetic strike of 340'. Two discrete 

conductors are defined. One has been investigated previously. 

The other is contained in a well defined magnetic unit, and is a 

conductive part of that unit. 
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Introduction 

The WATER claims are south of Clearwater, B.C., in the 

Kamloops Mining Division. They lie along the western margin of 

the Omineca Crystalline Belt, and are mapped to be at the 

northwestern end of the Paleozoic Eagle Bay Formation. 

The rocks are potential hosts for volcanic massive 

sulphides or exhalite hosted massive sulphides which may contain 

gold. 

The geophysical survey was set up to help in mapping of 

the claims, and to look for conducting massive sulphide deposits. 

A grid was established over the claims. The lines have been read 

with a magnetometer. Four loops were set up and read with the 

Newmont EMP (Electromagnetic Pulse) system, 

Location, Access, Topography - Figures 1 and 2 

The claims start lkm SE of the town of Clearwater, on 

the south shore of the N. Thompson River. A road from Clearwater 

passes through the northern claims. The claims total 125 units 

in 9 modified grid claims, and they are recorded in the Kamloops 
Mining Division. The claims are 100% owned by Newmont 

Exploration of Canada Limited and are described as follows: 

CLAIM UNITS RECORD NO. RECORD DATE 

Water 1 
Water 2 
Water 3 
Water 4 
Water 5 
Water 6 
Water 7 
Water 8 
Water 9 



The n o r t h e r n  p a r t  o f  t h e  c l a i m  g roup  was g r i d d e d  f o r  

g e o p h y s i c s , f o r  i t  is t h e  more r e a d i l y  a c c e s s i b l e .  

The topography  is mounta inous ,  a l t h o u g h  g r a d e s  i n  t h e  

g r i d d e d  p a r t  do n o t  exceed  45'. E l e v a t i o n s  r a n g e  from 427m t o  

1859 m e t r e s .  The a v e r a g e  s l o p e  on t h e  g r i d d e d  c l a i m s  i s  

a p p r o x i m a t e l y  17', up from t h e  r i v e r .  The c l a i m s  a r e  wooded, 

w i t h  d e a d f a l l  making p a s s a g e  d i f f i c u l t  i n  s p o t s .  

Geology and Previous Work 

The geology h a s  been  d e s c r i b e d  i n  a r e p o r t  by Turner  

and Nebocat ( 1 9 8 5 ) .  They n o t e  t h a t  95$ o f  t h e  p r o p e r t y  is  

covered  by ove rburden .  

- 
The p r o p e r t y  i s  p a r t l y  u n d e r l a i n  by t h e  n o r t h e r n  

segment of  t h e  P a l e o z o i c  Eag le  Bay f o r m a t i o n .  The r o c k s  c o n s i s t  

of  a n o r t h w e s t e r l y  s t r i k i n g ,  g e n t l y  d i p p i n g  sequence  of  b a s a l t  t o  

r h y o l i t e  v o l c a n i c  r o c k s ,  g r a n i t i c  i n t r u s i v e s ,  and me tased imen t s .  

The P a l e o z o i c  Fenne l  Format ion ,  which c o n s i s t s  of t h o l e i i t i c  

p i l l o w  b a s a l t s  and c h e r t ,  o c c u r s  i n  t h e  w e s t e r n  p o r t i o n  of  t h e  

c l a i m  group.  

The e a r l i e s t  exposed u n i t  i s  a g r e y  t o  b l a c k ,  

g r a p h i t i c ,  w e l l  bedded and f o l i a t e d ,  p h y l l i t e  and s l a t e .  It 

s t r i k e s  abou t  045' and d i p s  20'-29' SE. I n  a few l o c a t i o n s ,  it 
is i n t e r b e d d e d  w i t h  o v e r l y i n g  f e l s i c  u n i t s .  

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

w h i t e  q u a r t z  eye  s e r i c i t e  s c h i s t .  



With in  t h e  f e l s i c  u n i t  is  a l i g h t  c o l o u r e d ,  we l l -  

f o l i a t e d ,  p y r i t i c ,  s . e r i c i t i c ,  s i l i c i f i e d  s c h i s t .  I t  i s  b e l i e v e d  

t o  be  a n  e x h a l i t e .  

The f e l s i c  v o l c a n i c s  g r a d e  upward i n t o  a more 

i n t e r m e d i a t e  v o l c a n i c  o r  d a c i t e .  These a r e ,  i n  t u r n ,  o v e r l a i n  by 

a d a r k  g r e e n ,  medium g r a i n e d ,  p o r p h y r i t i c  c h l o r i t e  s c h i s t ,  which 

is p r o b a b l y  a b a s a l t  o r  a n d e s i t e .  

Rocks of  t h e  Fenne l  f o r m a t i o n  a r e  i n  t h r u s t  c o n t a c t  

w i t h  t h o s e  of  t h e  Eag le  Bay f o r m a t i o n .  They c o n s i s t  o f  

i n t e r b e d d e d  t h o l e i i t i c  b a s a l t s  and c h e r t s .  

The e a r l i e s t  r ecorded  work completed i n  t h e  a r e a  

covered  by t h e  WATER c l a i m s  is d e s c r i b e d  i n  t h e  B r i t i s h  Columbia 

- M i n i s t e r  of  Mines Annual R e p o r t s  f o r  t h e  y e a r s  1913 t o  1979. The 
ground was o r i g i n a l l y  s t a k e d  as t h e  S O N J A  c l a i m s ,  which a r e  

p r e s e n t l y  owned by R.J .Pranks of  Vavenby. The m i n e r a l i z a t i o n  

c o n s i s t s  o f  g a l e n a  and s p h a l e r i t e  i n  q u a r t z  v e i n s .  S e v e r a l  

t r e n c h e s ,  a n  a d i t ,  and s e v e r a l  d r i l l  h o l e s  were completed on what 

is  now known as t h e  J u l i a n  c l a i m .  The d e p o s i t  i s  d e s c r i b e d  as 

t h e  S o n j a  ( w a t e r c l e a r )  mine i n  t h e  Minera l  I n v e n t o r y  as No.49. 

Mr. Franks  o p t i o n e d  t h e s e  c l a i m s  p l u s  a d d i t i o n a l  c l a i m s  t o  

Craigmont Mines Limi ted  i n  1978 who c a r r i e d  o u t  magnet ic  and VLF- 

EM s u r v e y s ,  a s o i l  geochemical  s u r v e y  and d r i l l e d  5 diamond h o l e s  

t o t a l l i n g  498m. The r e s u l t s  were d i s a p p o i n t i n g  and t h e  o p t i o n  

was dropped.  Cominco Limi ted  o p t i o n e d  t h e  p r o p e r t y  i n  1979 and 

conducted g e o l o g i c  mapping and s o i l  geochemical  s u r v e y s  mainly  

sou thwes t  of  t h e  a r e a  p r e v i o u s l y  covered  by Craigmont .  No work 

a f t e r  1979 is recorded  and c l a i m s  were a l lowed t o  l a p s e  i n  1984. 

Mr Pranks  s t i l l  h o l d s  f o u r  2-post c l a i m s  which c o v e r s  t h e  

W a t e r c l e a r  a d i t  a r e a ,  i . e .  J u l i a n  1 & 2,Zen 6 & 7. 



The WATER c l a i m s  were s t a k e d  i n  May 1984,  and l i m i t e d  

g e o l o g i c a l  and geochemica l  s u r v e y s  were completed i n  October  o f  

t h a t  y e a r  (Turne r  and Nebocat (1 9 8 5 ) ) .  The g e o p h y s i c a l  s u r v e y  

s t a r t e d  i n  J u l y  of  1985.  

EMP Instrumentation - Figures 3 and 4 
A c a r t o o n  (Figure 3 )  d e p i c t s  t h e  f i e l d  l a y o u t .  

The t r a n s m i t t e r  l o o p  is u s u a l l y  400m x 800m, a l t h o u g h  

i t s  d imens ions  w i l l  v a r y  depend ing  on topography  and t a r g e t .  It 

is t h i c k ,  u n i n s u l a t e d  aluminum w i r e .  The t r a n s m i t t e r  i s  powered 

by a small g e n e r a t o r .  A t y p i c a l  t r a n s m i t t e r  c u r r e n t  waveform is 

shown i n  Figure 4. C u r r e n t  s h u t - o f f  t a k e s  p l a c e  o v e r  a q u a r t e r  

s i n e  wave shape  i n  0 . 3  t o  0 .4  msec.,  and a common p e r i o d  is 1 / 2  

s e c .  The t r a n s m i t t e r  and r e c e i v e r  a r e  s y n c h r o n i z e d  by r a d i o .  

- The ground s u r v e y  r e c e i v i n g  c o i l  is  a i r  c o r e d ,  
measur ing  4 '  x 3 l .  The d r i l l  h o l e  c o i l  is a narrow f e r r i t e  co red  

u n i t .  The r e c e i v e r  i t s e l f  w i l l  measure 28 samples  o f  t h e  decay  

c u r v e  ove r  f i f t e e n  p e r i o d s .  S e v e r a l  r e p l i c a t i o n s  a r e  made. The 

c h a n n e l s  measured w i l l  t y p i c a l l y  c o v e r  a range  from 0 . 5  msec t o  

160 msec a f t e r  t u r n - o f f .  Data a r e  r e c o r d e d  i n  i n t e r n a l  s o l i d  

s t a t e  memory. 

I n  t h e  f i e l d ,  t h r e e  modes o f  o p e r a t i o n  a r e  i n  u s e .  I n  

t h e  r e c o n n a i s s a n c e  mode, v e r t i c a l  component r e a d i n g s  o v e r  w i d e l y  

spaced  g r i d  p o i n t s  w i l l  g i v e  a g e n e r a l  i d e a  o f  back-ground and 

h e l p  t o  l o c a t e  a n o m a l i e s .  D e t a i l e d  s u r v e y s  which r e c o r d  one 

v e r t i c a l  and two h o r i z o n t a l  components map anomalous a r e a s .  

Dr i l l  h o l e  s u r v e y s  measur ing  t h e  a l o n g  h o l e  component a r e  t h e  

t h i r d  f i e l d  method. On t h e  WATER c l a i m s ,  t h e  d e t a i l e d  mode is 

used .  
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The operafor is critical to the success of field 

surveys. He monitors the magnetic field decay and decides 

whether data is acceptable. He will do the preliminary editing. 

He can observe the anomalous decay, and can monitor the migration 

of smoke rings (~abighian (1979)). 

Field data will consist of about 15,000 numbers daily. 

These numbers are recorded in instrument memory and are 

transcribed onto a computer tape in the evening. Editing of data 

is followed by the production of plots in the office, showing 

sectional profiles, contour maps, vector plans or profiles, decay 

plots, and combinations of the above. 

Once the computer data has been viewed, it is possible 

to remove regional effects and to automatically fit rectangular 

or circular current distributions to explain field results. 

Geophysical Coverage 

Magnetic coverage was with the EDA OMNI IV total field , 
recording magnetometer. There were 3770 field readings along the 
47km of grid lines at 12-1/2m intervals. Data were corrected for 

diurnal variations, which were monitored by another EDA OMNI IV 

set up in the Clearwater Trailer Park. The data are plotted on 

the two Magnetic Contour Maps. 

Four EMP loops were laid out, and the 47km of grid line 

are read at approximately 1000 sites. Three components of the 

decay of the induced magnetic field are measured. The locations 

of the four loops are on the Geophysical Interpretation maps. 

Data from the first 16 channels of the decay, contour plans of 

selected channels and components, and the shape of the decay 

curve for selected readings are plotted in Appendix I. 



Results and Interpretation - Geophysical Interpretation Maps 
Two d i s c r e t e ,  c o n d u c t i n g ,  anomal ie s  a r e  o u t l i n e d  on EMP 

Loops 1 and 3. The one on l o o p  1 may have been d r i l l e d .  The 

anomaly on l o o p  3 is a weak c o n d u c t o r ,  and may be  e x p l a i n e d  i n  

p a r t  by o u t c r o p  i n  t h e  c r e e k  bed. 

The magne t i c  s u r v e y  shows a g e n e r a l  t r e n d  a t  

a p p r o x i m a t e l y  3 4 0 ~ .  One f e a t u r e  - c o n c e i v a b l y  a c r o s s - c u t t  i n g  

magne t i c  d i k e  - i s  a t  007'. Both EMP anomal ie s  a r e  t h o u g h t  t o  be 

magnet ic  u n i t s ,  o r  t o  be s p a t i a l l y  c l o s e  t o  m a g n e t i c a l l y  d i s t i n c t  

u n i t s .  

Loop 1 EMP - Figures 5 & 6 

A background,  o r  h o s t ,  c o n d u c t i v i t y  is  a p p a r e n t  on d a t a  

from l o o p  01. The e f f e c t  i s  e x p l a i n e d  by Nabighian ( 1  979) ,  who 

p i c t u r e s  eddy c u r r e n t s  i n  c o n d u c t i v e  ground as ana logous  t o  

- "smoke r i n g s " ,  t r a v e l l i n g  down from t h e  l o o p  w i t h  i n c r e a s i n g  
r a d i u s .  The secondary  magnet ic  f i e l d  from t h e s e  induced c u r r e n t s  

is p icked  up i n  t h e  r e c e i v e r  c o i l .  

Superimposed on t h i s  background e f f e c t  i s  a more l o c a l  

c o n d u c t i v e  e f f e c t ,  n e a r  t h e  N edge o f  t h e  l o o p .  The a p p a r e n t  

e f f e c t  from t h i s  conduc to r  is  bounded t o  t h e  e a s t ,  w e s t ,  and 

s o u t h .  It is no ted  t h a t  t h e  e f f e c t  is  l o c a t e d  f a r t h e r  n o r t h  w i t h  

l a t e r  t i m e  from c u r r e n t  s h u t - o f f ,  i n d i c a t i n g  t h a t  t h e  conduc to r  

does  e x t e n d  f a r t h e r  n o r t h  t h a n  t h e  edge o f  t h e  l o o p .  The 

r e s u l t a n t  o f  t h e  v e c t o r  sum of  a l l  3 components o f  t h e  secondary  

f i e l d  is  con toured  i n  Figure 5. 

Assuming a n  e x p o n e n t i a l  decay ,  we can  g i v e  a t ime  

c o n s t a n t  o f  3.1 msec t o  t h e  conduc to r  a t  1 0 0 ~ / 2 0 0 ~  (Figure 6). 

T h i s  a s s i g n s  a c o n d u c t i v i t y  w i d t h  of  1240 mhos t o  t h e  b e s t  

f i t t i n g  conduc to r  model. 



A I l b e ~ t ~ ~  . model t o  e x p l a i n  t h e  c o n d u c t o r  h a s  been 

c a l c u l a t e d  f o r  t h e  1 .63  msec c h a n n e l .  It is p l o t t e d  on t h e  

Geophys ica l  I n t e r p r e t a t i o n  Map. The model used does  t a k e  accoun t  

of topography ,  s o  t h e  d e p t h s  f o r  t h e  anomaly a r e  g i v e n  as d e p t h  

from s u r f a c e .  

Craigmont h o l e  CW2, d r i l l e d  N a t  -60' f o r  104m is 

t h o u g h t  t o  be  l o c a t e d  a t  200~/175W. It  h a s  p r o b a b l y  i n t e r s e c t e d  

t h e  c o n d u c t o r .  Look f o r  a n  e x p l a n a t i o n  90m down t h e  h o l e .  I f  no 

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

a g a i n .  

The mag h i g h  on l i n e  200s a t  125W marks t h e  s u r f a c e  

t r a c e  o f  t h e  c o n d u c t o r ,  i n  a l l  l i k e l i h o o d .  

On t h e  n o r t h  wes t  c o r n e r  of  t h e  l o o p ,  n e a r  2 0 0 ~ / 6 0 0 ~ ,  

we f i n d  i n d i c a t i o n s  o f  a deepe r  c o n d u c t o r .  If t h e  a r e a  w a r r a n t s  

more work, a n o t h e r  EMP l o o p  s h o u l d  b e  t r i e d  ove r  t h a t  r e g i o n .  

Loop 2 - F i g u r e  7 
There  a r e  no anomalous a r e a s  d e t e c t e d  on t h i s  loop .  

F i g u r e  7 is a good example of  t h e  e f f e c t s  o f  background 

c o n d u c t i v i t y .  

Loop 3 - F i g u r e s  8 & 9 
A t  e a r l y  t i m e  ( l e s s  t h a n  2.80 msec) a c o n d u c t o r  is s e e n  

above t h e  r e g i o n a l  background ( F i g u r e  8).  The decay  from t h i s  

c o n d u c t o r  d i s a p p e a r s  i n  l a t e  t ime .  The decay  p l o t  a t  2 4 0 0 ~ / 3 2 5 ~  

( F i g u r e  9) g i v e s  a t i m e  c o n s t a n t  o f  0 .35 msec.,  r e s u l t i n g  i n  a 

c o n d u c t i v i t y  w i d t h  p r o d u c t  o f  117 mhos f o r  t h e  model c o n d u c t o r .  



The b e s t  model conduc to r  t h a t  e x p l a i n s  t h e  anomaly is 

p l o t t e d  on t h e  Geophysical Interpretation Map. Again,  t h e  d e p t h s  

shown a r e  from t h e  s u r f a c e ,  s i n c e  t o p o g  e f f e c t s  a r e  compensated 

i n  c a l c u l a t i n g  t h e  b e s t  model. 

The c o n d u c t o r  t h a t  is p l o t t e d  is c o n s i d e r e d  a small and 

poor  d r i l l  t a r g e t .  The h o r i z o n  t h a t  c o n t a i n s  t h e  conduc to r  may 

o u t c r o p  i n  t h e  c r e e k  bed between 3OOW and 350W. 

The s u r f a c e  t r a c e  o f  t h e  conduc to r  i s  p r o b a b l y  marked 

by t h e  magne t i c  f e a t u r e  t h a t  t r e n d s  a t  a p p r o x i m a t e l y  340'. T h i s  

is c l o s e  t o  t h e  i n t e r p r e t e d  s t r i k e  (350.5') f o r  t h e  c o n d u c t o r .  It 
a p p e a r s  t h a t  t h e  EMP s u r v e y  h a s  l o c a t e d  a more s t r o n g l y  

c o n d u c t i n g  p a r t  w i t h i n  a g e o l o g i c  u n i t .  

- Loop 4 - Figure 10 
Loop 4 shows o n l y  background rock  c o n d u c t i v i t y .  Figure 

10 is  a n  example o f  r e s u l t s  f rom t h a t  l o o p .  

Magnetic Surveys - Magnetic Contour Maps N & S 

The magne t i c  s u r v e y  d e l i n e a t e s  t r e n d s  a t  340'. One 

p a s s e s  t h r o u g h  350S/00, a n o t h e r  t h r o u g h  1 6 5 0 ~ / 0 0 ,  a n o t h e r  t h r o u g h  

33505/00, a f o u r t h  t h r o u g h  3 1 0 0 ~ / 5 6 2 ~ ,  and a f i f t h  th rough  

7 0 0 3 / 4 7 5 ~ .  A mag f e a t u r e  a t  0 0 7 ~  t r a n s e c t s  t h e s e  o t h e r s .  I t  
p a s s e s  t h r o u g h  1 1  003/00. 

I s o l a t e d  magne t i c  f e a t u r e s  o c c u r  n e a r  t h e  n o r t h  end of  

t h e  g r i d .  The c o n d u c t o r  f rom l o o p  1  i s ,  i n  a l l  p r o b a b i l i t y ,  

a s s o c i a t e d  w i t h  t h e  mag h i g h s  a t  2 0 0 ~ / 1 2 5 ~  and 0 0 / 2 0 0 ~ .  The 

m a g n e t i c a l l y  a c t i v e  a r e a  W o f  500W on l i n e s  00,1OOS, and 200s 

r e f l e c t s  a change i n  magnet ic  m i n e r a l  c o n t e n t ,  a l t h o u g h  t h e  

g e o l o g i c  r e a s o n s  f o r  t h a t  change a r e  n o t  known. 
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Conclusions and Recommendations 

The magnet ic  s u r v e y  shows a g e n e r a l  g e o l o g i c  t r e n d  a t  

approx imate ly  340'. T h i s  t r e n d  i s  t r a n s e c t e d  by a d i k e .  Near 

t h e  n o r t h  end o f  t h e  g r i d  a r e a ,  t h e  magnet ic  s i g n a t u r e  changes ,  

and a g e o l o g i c  u n d e r s t a n d i n g  f o r  t h a t  change w i l l  be  s o u g h t .  

Two EMP c o n d u c t o r s  a r e  found.  One, f rom l o o p  1 ,  h a s  

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

s t i l l  n o t  c e r t a i n ,  s o  some doubt  remains  as t o  whether  t h e  

conduc to r  h a s  been found.  E f f o r t s  t o  p i n  p o i n t  t h e  e x a c t  d r i l l  

h o l e  s i t e  would be wor th  w h i l e .  A second EMP c o n d u c t o r ,  from 

l o o p  3,  is p a r t  o f  a l o n g e r ,  m a g n e t i c a l l y  d i s t i n c t  u n i t .  Because 
o f  i t s  small s i z e ,  it remains  as a lower  p r i o r i t y  d r i l l  t a r g e t .  

Northwest  of  l o o p  1 ,  i n d i c a t i o n s  of  c o n d u c t i v e  m a t e r i a l  shou ld  be  

f o l l o w e d  by f u r t h e r  s u r v e y s ,  i f  i n t e r e s t  i n  t h e  a r e a  c o n t i n u e s .  
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