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lN TRODUCTION 

Commencing November 1 4 ,  1972 a r e c o n n a i s s a n c e  i n d u c e d  p o l a r -  

i z a t i o n  s u r v e y  w a s  conducted b y  A t l e d  E x p l o r a t i o n  Management L t d .  over 

e x i s t i n g  geochemical and magnetometer s u r v e y  lines on the B e a r ,  B e t  and 

Sun c l a i m  owned b y  Aragon E x p l o r a t i o n s  L t d .  (N.P.L.). 

The  purpose  o f  the I .  P .  Survey  w a s  to tes t  for  l a t e r a l  ext- 

ensions o f  o u t c r o p p i n g  s u l p h i d e s  over covered a r e a s  r e p r e s e n t e d  by 

hiqh copper  geochemical soils  a n d / o r  i n t e r e s t i n g  ground m a g n e t i c  f e a t -  

u r e s .  

A t o t a l  o f  5.3 l ine  miles was c a r r i e d  ou t  i n  5 days on the 

two g r i & .  

LOCATION A N D  ACCESS 

The c l a i m  a r e  s i t u a t e d  a p p r o x i m a t e l y  24 airmiles northeast 

of 100 M i l e  House, B .  C.  

Access i s  b y  way o f  a paved road f r o m  Highway 97 abou t  1 / 2  

mile north of 100 M i l e  House to  Canim Lake. Local l o g g i n g  m a d s  a r e  

used f r o m  C a n i m  Lake to  the p r o p e r t y .  



I 

I 

I 

ARAGON EXPLORATIONS LTD. (NRL.) 

D e p a r t m e n t  SC)NIM"LAKE 'ROPERTY . 
J .  

Mines and 9 e t r o l e u m  R e s o u r c e s  ' Location Map 
4 ATLED ~ X P L O R A T I O M  

ASS E fi Sid E r4 T R 2 P O R T  MANAGEMENT LTD. 

' SCALE : 1"=120 miles 
( a p p m x .  1 

219- # J  1 

. .  
NO. 4 ...... , .... MAP ...... .. ... .......".. . ............... 

. ,  





- 2 -  

CLAIMS 

The  p m p e r t y  p r e s e n t l y  consists of a t o t a l  of 70 c o n t i g u o u s  

minera l  c l a i m s  l i s t e d  as f o l l o w s :  

C la im  N a m e  

Beer 1 - 8 
Beer 9 - 22 
Beer 23 - 40 
P a t  1 - 14 
B e t  1 - 8 
SUn 1 - 8  
SUn 9 - 10 

Record  N o .  

20026 - 20033 
20199 - 20212 
25676 - 25689 
27878 - 27885 
28286 - 28293 
29880 - 29881 

21478 - 21495 , 

Record ing  Date 

February 3, 1970 
A p r i l  22, 1970 
June 8, 1970 
A p r i l  6, 1971 
A p r i l  11, 1972 
June 4, 1972 
October 3, 1972 

All claims are recorded as b e i n g  i n  good s t a n d i n g  as o f  this 

d a t e .  

As o n l y  a p a r t i a l  chain and compass s u r v e y  has been completed 

the s i z e  and e x a c t  l o c a t i o n  o f  some o f  the c l a i m s  has not been e s t a b l i s h e d .  

T h e  c l a i m  and g r i d  l o c a t i o n  map shows the p o s i t i o n  as established i n  the 

c o u r s e  o f  p r e l i m i n a r y  mapping. 

TOPOGRAPHY A N D  GROUND CONDITIONS 

T h e  North g r i d  v a r i e d  i n  e l e v a t i o n  f r o m  3,000 to  3,500 feet  

A.S.L. and consisted p r i m a r i l y  o f  f l a t  to r o l l i n g  t e r r a i n .  

The  Beer gr id  t r a v e r s e s  were made over s l i g h t l y  more rugged 

t e r r a i n  w i t h  the north and s o u t h  extremities o f  the lines t e r m i n a t i n g  

a t  rock b l u f f s  . 

-.. 
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G m u n d  c o n d u c t i v i t i e s  were excellent d e s p i t e  a wver of 2 

t o  4 inches o f  c r u s t e d  snow. 

Overburden was e s t i m a t e d  to be less than 100 feet  thick 

over mst of the s u r v e y  a r e a s .  

c: 
i: 

I 

GENERAL GEOLOGY 

( a f t e r  H .  S .  Aikins and V .  Cukor) 

The c l a i m s  a r e a  i s  u n d e r l a i n  b y  triassic f?icola volcanics 

i n t r u d e d  b y  and i n  c o n t a c t  w i t h  the diori t ic  Takomkme B a t h o l i t h  to 

the wes t . 
The N i c o l a  sequence  mnsists o f  p r i m a r i l y  green to  dark green  

f ine  t o  c o a r s e  gra ined  andesites and a t u f f .  

A number o f  s m a l l  i n t r u s i v e  p l u g s  and dikes cut the volcanics 

and v a r y  i n  compos i t ion  f r o m  s y e n i t e  to diorite. 

A l t e r a t i o n  p r o d u c t s  i n  the form o f  e p i d o t e ,  chlorite, biot i te  

and some sericite a r e  encountered i n  the a n d e s i t e s  and t u f f s  w i t h  p o t a s s i u m  

f e l d s p a r  and c a l c i t e  often appear ing  as f r a c t u r e  f i l l ings,  

The  rocks i n  the genera l  a rea  a r e  h i g h l y  s h e a r e d ,  f rac tured  

and 1 o c a l l  y b recci a t e d  . 
M i n e r a l s  observed i n  o u t c r o p s  and trenches a r e  p y r i t e ,  p y r -  

rhotite, c h a l c o p y r i t e  a n d  bornite w h i c h  o c c u r  a s  d i s s e m i n a t i o n s ,  blebs 

and s m a l l  i r r e g u l a r  s t r i n g e r s .  
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( a )  S u r v e y  Method 

During and p r e c e e d i n g  the execution of khe Induced P o l a r  

i z a t i o n  Survey  a ground magnetometer s u r v e y  was c a r r i e d  o u t  over 

some o f  the B e t  and Sun c l a i m s  i n  order t o  define r o c k - t y p e s ,  s t r u c t u r e  

and t o  enhance the i n t e r p r e t a t i o n  o f  the geochemical and i n d u c e d  

p o l  a r i  z a  tion s u r v e y  res u l  ts . 
Readings were taken a t  50 and 100 foot intervals a long  

certain s u r v e y  l ines and roads as i l l u s t r a t e d  on the acwmpany ing  

maps.  

North g r i d .  

A t o t a l  o f  4.9 l i n e  miles w a s  m a g n e t i c a l l y  s u r v e y e d  on the 

The magnetometer s u r v e y  was e x e c u t e d  u s i n g  a v e r t i c a l  

force f l u x g a t e  magnetometer which i s  hand h e l d  and l e v e l l e d  u s i n g  a 

bubble-level on the f a c e  of the i n s t r u m e n t .  

Readings were taken a t  r e g u l a r  i n t e r v a l s  a l a n g  the s u r v e y  

lines and l o g g i n g  roads  u s i n g  the mos t  sensitive scale possible. 

Loop t i m e s  o f  less than one h o u r  were  enwuntered r e s u l t i n g  

i n  good control of the d u i r n a l  v a r i a t i o n s .  A nearby  b a s e - s t a t i o n  was 

read  e a c h  day for the day-to-day c o r r e l a t i o n  and to mnitor possible 

m a g n e t i c  stonns. 

.. 



- 5 -  

(b) Imt rumen t a  tion 

A Sabre G l O O  f l u x g a t e  magnetometer was used .  This unit  

measures  the vertical f o r c e  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  

w h i c h  a r e  e x p r e s s e d  i n  gammas a f t e r  m u l t i p l y i n g  b y  the a p p r o p r i a t e  

s c a l e  f a c t o r .  

o r d e r  o f  40 gammas p e r  s c a l e  division. 

S e n s i t i v i t y  on the m o s t  sensitive scale i s  i n  the 

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

The r e a d i n g s  and the times and s t a t i o n s  a t  wh ich  the r e a d i n g s  

were taken were recorded  i n  a f i e l d  book and t r a n s f e r r e d  to a p l a n i -  

mtric map for c o n t o u r i n g  a f t e r  the n e c e s s a r y  s c a l e  r e a d i n g  to gamma 

conversion was made a s  w e l l  as the d u r i n a l  and day-to-day corrections. 

A d e t a i l e d  section w e s t  and s o u t h  o f  B e v e r l y  L e e  on the N o r t h  G r i d  

i s  shown on a s c a l e  of  1" = 200 f ee t  for  c l a r i t y .  The s u r v e y  r e s u l t s  

a t  l a r g e  a r e  p l o t t e d  and con toured  a t  a s c a l e  o f  1" = 400 fee t  t o  

c o r r e l a t e  w i t h  the I .  P .  c o n t o u r  maps. 

Where a p p l i c a b l e ,  the magne t i c s  a m  shown w i t h  the I .  P. 

r e s u l t s  i n  p r o f i l e  f o r m  a t  a v e r t i c a l  s c a l e  of 1" = 1,000 gammas. 

( d )  Discussion of Resu l t s  and I n t e r p r e t a t i o n  

The  r e l a t i v e  v e r t i c a l  m a g n e t i c  intensity v a r i e s  f r o m  a low 

of -480 gammas on the w e s t e r n  end o f  Line Sun B t o  a h i g h  of +7750 

gammas j u s t  w e s t  of the w e s t  end  o f  B e v e r l y  Lake (see d e t a i l e d  map) 

_- 

.. 



T h i s  r e s u l t s  i n  a total  m a g n e t i c  relief  of  8,230 gammas 

over the a r e a  covered. 

T h i s  m a g n e t i c  c o n t o u r  map i s  r o u g h l y  d i v i d e d  i n t o  two 

a r e a s  w i t h  the a r e a s  o f  interest o c c u r i n g  above the +SO0 gamma c o n t o u r  

level. 

T h e  mst o u t s t a n d i n g  f e a t u r e  i s  a n o r t h - n o r t h - w e s t e r l y  

s t r i k i n g  m a g n e t i c  h i g h  a t  the w e s t  end o f  B e v e r l y  Lake shown on 

both the genera l  and d e t a i l  con tour -va lues  maps. 

T h i s  anomaly o c c u p i e s  an a r e a  i n  excess of 800 b y  1,400 

feet  and p e a k s  to 5,800 and 7,750 gammas. 

A p r o f i l e  BB' normal t o  strike i n d i c a t e s  a vertical w i d e  

dike-like body o f  moderate  to  h i g h  m a g n e t i c  s u s c e p t i b i l i t y  h a v i n g  

a w i d t h  of 300 feet  c e n t e r e d  a t  Stn. 37+00 N on Line 100E. The 

t o p  of the causative s o u r c e  i s  t h o u g h t  t o  be within 50 of the 

ground s u r f a c e  and i s  l i k e l y  t e r m i n a t e d  to  the s o u t h  b y  a f a u l t  or 

f a u l t / c o n t a c t  striking' N o r t h e a s t e r l y  t h r o u g h  g r i d  c o - o r d i n a t e s  104E; 

24N. 

F u r t h e r  coverage would be needed to  discuss the other 

m a g n e t i c  h i g h  f e a t u r e s .  However, there appears  t o  be some c o r r e l a t i o n  

be tween  higher m a g n e t i c  r e s p o n s e s  and observed s u l p h i d e  s t r i n g e r s  i n  

the Line 96E, Stn 17N a r e a  and t o  the n o r t h w e s t  a t  the bend i n  the 

road.  These areas a r e  ment ioned above under  the I .  P .  p r o f i l e  d i s c u s s i o n  

The  l a r g e  l o w  magne t i c  a r e a  o c c u p y i n g  the rest o f  the North 

g r i d  appears  t o  be u n i n t e r e s t i n g  and p r o b a b l y  due t o  one rock t y p e  

e x c e p t  for  the s m a l l  sub-high a t  Line 104E, Stn. 2 0 N  w h i c h  c o r r e l a t e s  

, 
w e l l  w i t h  a c h a r g e a b i l i t y  h i g h  which appears  t o  be due t o  a s m a l l  g r a n i t i c  

Pl u9- 
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THE INDUCED POLARIZATION SURVEY 

( a )  Theory o f  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  distribution of 

e l e c t r i c a l  charges  th roughou t  a medium to which 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  across an i n t e r f a c e  be tween  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 ,  double l a y e r s  o f  charge b u i l d  up 

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

" I . P .  e f fec t" .  

T h i s  e f f e c t  can be used  for 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  as d i s s e m i n a t e d  s u l p h i d e s  ("porphyry" m p p e r  

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  containing 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 t e .  Other m a t e r i a l s  l i k e l y  t o  g i v e  rise to  anomalous 

r e s p o n s e s  a r e  p y r i  t e  , magnet i  te  , s p e c u l  ar  hemat i  te  , graphi  t e  and certain 

c lay -micas  such 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 electrodes C l  and C2. 

s i g n a l  seen by the receiver a t  two other electmdes P1 and P2 p r o v i d e s  

an i n d i c a t i o n  o f  the apparen 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 pr imary  "on+ime" v o l t a g e ,  (Vp)  the apparen t  resis- 

t i v i t y  

upon the electrode a r r a y  used  and the u n i t s  (ohm-meters or ohm- fee t )  

d e s i r e d .  

The  

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  dependent  

-.. 
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The  p o l  a r i  z a t i o n  voltages e s t a b l i s h e d  d u r i n g  the current "on1' 

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 current " o f f "  t i m e .  The 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 pr imary  v o l t a g e  

Vp and p r e s e n t s  the r e s u l t s  as MI , M2, M3, 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  f o r  l o g g i n g .  

The tims a t  which 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 actual decay curve shape  and t o  

/,- 
I 

better e s t i m a t e  the s ize ,  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 r c e .  

A further. 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  w u p l i n g  e f fec t s  and 

background e f fects  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  extends 

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  w n d u c t -  

i v i t y .  I t  also assists the g e o p h y s i c i s t  i n  distinguishing between ef fects  

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 .  

Theory o f  .the 3-array E l e c t r o d e  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 polar- 

i z a b l e  m a t e r i a l  i s  dependent  upon the electrode a r r a y  employed ,  the 

geometry o f  the p o l a r i z e d  b o d y  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 resistivity and p o l a r i z a t i o n  m n t r a s t  between the body and 

s u r r o u n d i n g  envi mnmen t. 
-.. 
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Al though  anomalies  a r e  asynnnetrical and the anomaly peaks 

do not always f a l l  directly over the center o f  the c a u s a t i v e  s o u r c e ,  

the advan tages  of the 3-array more t h a n  ou twe igh  this one d i sadvan tage  

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

p e n e t r a t i o n  , responds  w e l l  to  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  faster mverage. 

A s  mentioned 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  f r o m  the p r o f i l e s .  An example of a t y p i c a l  m u l t i p l e  e l e c t m d e  

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- 

metrical n a t u r e  of this a r r a y  as w e l l  as 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 b o d y .  The  l a r g e r  peak o c c u r s  when 

the f irst  p o t e n t i a l  electrode (Pl) i s  i n  the v i c i n i t y  o f  the body .  

The maximum anomaly is o b t a i n e d  for the s p a c i n g  equa 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  o f  3/4 

to  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. 

T h e  u s e  of two or more s p a c i n g s  gives 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 .  

r e s i s t i v i t y  and  p o l a r i z a t i o n  of the b o d y  canno t  be made since the v a r i a b l e s  

o f  size , c o n d u c t i v i t y  , a n d  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  "apparent"  c h a r g e a b i l i t y  i s  used .  

An a c c u r a t e  e s t i m a t e  o f  

-.. 
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(c) Field Procedure 

(i) Electrode Configuration Used 

A 3-electrode array  was used whereby the current electrode C1 

and two potential electrodes, Pl and P2, were separated b y  a distance 

"arc from each other and moved i n  unision along the survey  l ines  taking 
t4 
m 

4 
h 

4 

measurements a t  regular intervals. The second current electmde C2 i s  

i: 

l est  station measured. 

fixed a t  "in€inity" (00 ) which i s  a minimum distance o f  6a t o  the n e a r  4 

4 The station location i s  hal fway  between the current electrode 

Cl and the nearest potential electrode P1. 

CJ t o  the rear of the potential electrodes as the three men moved along 

A l l  l ines were surveyed w i t h  

the survey l ines.  

(ii) Measurements Taken i n  the Field 

1. The P r i m a r y  voltage Vp between the measuring (potential) 
electrodes during "current on". 
The current flowing through the current electrodes 
C l  and C 2 .  

and M4 ) using timing settings o f :  

2.  

3.  Four pre-selected gates called M factors ( M i ,  M 2 ,  M g  

( a )  delay time t d  = 240 mecs.  

(b) B a s i c  integration t i m e  tp = 60 mecs.  

(c) Total integration time tt = 900 msec5. 

( d )  Basic period tc - 8 s e a .  ( 2  secs. On 
and 2 secs. O f f ) .  

-.. 
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( 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 

The  Huntec MKIII 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 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 dis t inct  sample points measured on the 
decay c u r v e .  

- A u t o m a t i c  S.P. buck -ou t .  
- Direct ' d i g i t a l  r ead  o u t  o f  Vp and M f a c t o r s  

i n c l u d i n g  s i g n .  
- High noise rejection a l l o w s  o p e r a t i o n  i n  Vp 

levels down t o  30 micrd volts w i t h  0.1 micro 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  ci f i c a t i o n s  

- sensitivity: v p  = 10 -7 to lom6 volts for l o w  
noise 1% r e s o l u t i o n .  

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

T o t a l  Range 30 x v o l t s  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 2 1 volt-  

- P o w e r  consumption:  0.7 ampere a t  1 2  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 ) .  

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

The  Huntec P u l s e  t y p e  transmitter a l t e r n a t o r  i s  a high-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 :  
,- S o l i d  s t a t e  power control a n d  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  l o a d s .  

- 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 .  

- Dumy 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 alternator. 



S p e c i  f i  c a  tions 

- 1 2  - 

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 :  Normally 2 sec. O N ,  2 sec. O F F .  

- Dimensions: 21 i n .  x 17 i n .  x 17 i n .  
- Weight:  75 lbs. 

16 amps maximum. 

2 .  A1 t e r n a  tor 

- O u t p u t :  18 K.V.A. 120/208 volts 3 phase  400 Hz. 

- Engine :  2 c y l i n d e r ,  4 c y c l e ,  a i r - coo led  1 6 . 5  H . P .  

- Alternator: 3,600 R . P . M .  direct driven 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 r o t a t i n g  f i e l d .  

DATA PRESENTATION 

( a )  C a l c u l a t i o n s  

(i) T h e  apparen t  resistivity i s  c a l c u l a t e d  b y  d i v i d i n g  v p  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 electrode a r r a y  wed 

and the ohm-meter units d e s i r e d .  

(ii) The f o u r  M f a c t o r s  were  we igh ted  and added t o  o b t a i n  a s i n g l e  

c h a r g e a b i l i t y  parame ter  ( c a l l e d  Ma ) f o r  c o n t o u r i n g  p u r p o s e s .  apparen t  

where M a  = milliseconds 

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

= f ina l  t i m e  a t  end  of M4 = t d  + 1 5  tp 
, 

t f  

tp = i n t e g r a t i n g  t ime  o f  Ml 



i 

(b) Profiles 

The apparent 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 vertical 

scale o f  1" = 10 me=. andpais p l o t t e d  a t  a v e r t i c a l  scale o f  1 

l o g a r i t h m i c  c y c l e  = 2 1 / 2  i n c h e s  i n  ohm. meters .  

A l l  lines were surveyed us ing  an "a" spac ing  o f  200 fee t  
, 

and are p l o t t e d  a t  a h o r i z o n t a l  s c a l e  o f  1" = 400 fee t .  

(c) Contours 

All apparent r e s i s t i v i t y  and apparent chargeab i l i  ty values 

for electrode separa t ions  o f  200 fee t  have been p l o t t e d  on the va lues  

and contour  maps a t  a h o r i z o n t a l  scale o f  1" = 400 feet .  

The reader i s  caut ioned as to  the ermrs inherent w i t h i n  this 

type of da ta  p r e s e n t a t i o n  w h i c h  i n c l u d e :  

( i) Upslope displacement  o f  readings  over s t e e p  t e r r a i n .  

(ii) G r i d  b i a s  or contour  e longa t ion  due to rec tangu lar  
sampling i n t e r v a l  u s e d .  

(iii) "Double peaking" phenomenum i n  w h i c h  c a u s a t i v e  source  
i s  l o c a t e d  between "h ighs" .  

( i v )  Some skewness of anomaly peaks  due to assyme t r i ca l  
array  used. 

(v) Topographic or terrain e f fects  i n  resistivity data .  

-.. 
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DISCUSSION AND INTERPRETATION OF RESULTS 

( a )  General Comments 

The s u r v e y  was e x e c u t e d  u s i n g  an electrode s e p a r a t i o n  

I' o f  200 f ee t  to p r o v i d e  adequa te  d e p t h  p e n e t r a t i o n  f o r  l a r g e  t a r g e l  

while m a i n t a i n i n g  s u f f i c i e n t  r e s o l u t i o n  to  detect narrow,  n e a r - s u r f a c e  

f e a t u r e s  of p o s s i b l e  economic significance. 

A l a c k  o f  a d d i t i o n a l  t i m e  d i d  not a l l o w  f o r  any d e t a i l  over 

anomalous l ine  segments nor w a s  a n y  e f f o r t  made to determine the 

cause  o f  the l o w  c h a r g e a b i l i t y  r e sponse  on Line 9 6 E  where up t o  10% 

b y  wlume s u l p h i d e s  a r e  observed i n  o u t c r o p s .  

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

e x i s t e d  t o  augment the i n d u c e d  p o l a r i z a t i o n  i n t e r p r e t a t i o n  to determine 

d r i l l  t a r g e t s  on the main i n t e r e s t i n g  f e a t u r e  j u s t  west of Beverly 

Lake. 

In r e t r o s p e c t  i t  can be observed t h a t  the northerly s t r i k i n g  

g r i d  lines w e r e  s u b - p a r a l l e l  t o  the anomaly strike on the North g r i d  

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

Line l O O E .  

For this reason  p r o f i l e  BB' i s  drawn a t  r i g h t  a n g l e s  t o  the 

c o n t o u r s  and r e p r e s e n t s  mre a c c u r a t e l y  the a t t i t u d e  o f  the c a u s a t i v e  

s o u r c e .  T h i s  p r o f i l e  i s  i n c l u d e d  i n  the text  o f  this report fo l -  

l o w i n g  page 17. "The  l o c a t i o n  o f  this p r o f i l e  BB' can be observed f r o m  

the d e t a i l e d  magnetic c o n t o u r  map i n  the map pocket." 

. 

, 
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(b) Contour Maps - North G r i d  

(i) R e s i s t i v i t y  Map 

T h e  resistivity portion o f  the s u r v e y  resu l t s  ranges i n  v a l u e  

from a l o w  of 117 ohm-msters a t  the northwest edge  o f  the s u r v e y  area  

t o  a h i g h  o f  7966 ohm-msters a t  Line 1 0 4 E ,  S t n .  22N, r e s u l t i n g  i n  a 

t o t a l  re l ie f  o f  7849 ohmmters. A r e a s  above 4,000 ohmmeters a r e  

s t i p l e d  and a r e a s  below 500 ohm-meters a r e  ticked. 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  w a s  u sed .  

The  high r e s i s t i v i t y  a r e a s  ( 2,000 ohmmters) are  t h o u g h t  to 

be caused b y  lamprophyre dikes or p l u g s  and are probab ly  r e l a t e d  t o  

i n c r e a s e d  f r a c t  u r i  n g . 
T h e  l o w  a l o n g  the north s i d e  of B e v e r l y  Lake (Sun A l ine)  i s  

p r i m a r i l y  due to the close p r o x i m i t y  of the Lake c a u s i n g  a h i g h  w a t e r  

an ten t  i n  a d j a c e n t  thicker overburden .  T h e  c o n t a u r  p a t t e r n  i s  wmp-  

l i c a t e d  and d i s t o r t e d  b y  v a r y i n g  l i n e  directions b u t  the r e s u l t s  

i n d i c a t e  a NE f a u l t  through Line 104E; S t n .  23N and p o s s i b l y  a n o t h e r  

f a u l t  a l o n g  the creek l e a d i n g  w e s t  f r o m  B e v e r l y  Lake.  

N o  dis t inc t  resist ivity p a t t e r n  i s  observed over the coincident 

c h a r g e a b i l i  t y -magne t i c  anomaly j u s t  w e s t  of B e v e r l y  Lake a l t h o u g h  

r e l a t i v e l y  l o w  resistivities o c c u r  over most o f  this f e a t u r e .  

(ii) C h a r g e a b i l i t y  Map 

C h a r g e a b i l i t y  v a l u e s  on the North g r i d  v a r i e d  f r o m  -5.6'150 

t.50.3 millisecs. r e s u l t i n g  i n  the comple t e  or p a r t i a l  delineation o f  

three anomalous areas  ,of interest. 
- 

-.. 
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A background of 10 milliseconds has been a s s i g n e d  t o  the 

North g r i d  s u r v e y  area. 

A t  p r e s e n t  the mos t  i n t e r e s t i n g  I .  P. f e a t u r e  i s  the h i g h  

c h a r g e a b i l i t y  anomaly i m m e d i a t e l y  w e s t  o f  B e v e r l y  Lake.  I t  p e a k s  

t o  50.3 and 49.1 milliseconds on l ine  lOOE which i s  s u b - p a r a l l e l  

t o  strike o f  the anomaly. Anomalous responses on a d j a c e n t  Line 

1 1 0 4 E  and the Sun A l ine  ( r o a d )  c o n f i r m  and s u p p o r t  the r e s p o n s e s  

encountered on Line 1 0 0 E .  

An excellent g m u n d  m a g n e t i c  correlation exists w i t h  this 

c h a r g e a b i l i t y  f e a t u r e  i n  an area of no o u t c r o p s  b u t  near exposed  mcks 

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

No m a g n e t i t e  h a s  been found to d a t e  i n  the a r e a  either i n  p l a c e  or i n  

f l o a t .  

The  l a t e r a l  d imens ions  o f  the coincident c h a r g e a b i l i  t y -  

m a g n e t i c  anomaly a r e  g r e a t e r  than 600 b y  1,400 fee t  and it i s  st i l l  

open to  the north. 

Another interesting b u t  smaller c h a r g e a b i l i t y  h i g h  of 25.6 

mecs. centered a t  Line 1 0 4 E ;  S t n .  2 1 N  i s  v d r t u a l l y  a "one-line" 

anomaly a l t h o u g h  one sub-anomalous reading! on a d j a c e n t  Line 1 0 8 E  

a l l o w s  these v a l u e s  t o  be con toured .  Resistivities over 3,000 ohm- 

.,-- 

m e t e r s  and m a g n e t i c  s u s c e p t i b i l i t i e s  f r o m  500 t o  850 gammas are 

coincident w i t h  this f e a t u r e  believed to  be due to i n t r u s i v e  rocks, 

p o s s i b l y  a p l u g .  

T h e  t h i r d  i n t e r e s t i n g  area  o c c u r s  on the w e s t e r n  edge  of 

the s u r v e y  coverage n e a r  the bend i n  the a c c e s s  m a d .  A peak  of 



: I  
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36.5 mecs was observed about  200 feet  w e s t  o f  exposed dike ( i n t r u s i v e )  

rocks c o n t a i n i n g  limonite and some s u l p h i d e s .  A l t h o u g h  nwre coverage  

i s  needed i n  this a r e a ,  the magne t i c  and resis t iv i ty  d a t a  s u g g e s t  t h a t  

narrow,  p a r a l l e l  dike-like bodies a r e  the cause  o f  the c h a r g e a b i l i t y  

h i g h s  i n  this area .  N e g a t i v e  c h a r g e a b i l i t i e s  on the north s i d e  of 

B e v e r l y  Creek o p p o s i t e  this anomaly a r e  l i k e l y  due t o  a f a u l t  sub- 

p a r a l l e l  and very n e a r  to the s u r v e y  l ine .  

A l a c k  o f  anomalous c h a r g e a b i l i t i e s  and the p r e s e n c e  o f  

n e g a t i v e  r e a d i n g s  and very noisy r e c e i v i n g  conditions on Line 96E i n  

an area known t o  contain up t o  10% b y  volume s u l p h i d e s  i n  s t r i n g e r s  

i s  d i s t u r b i n g .  E i t h e r  the m i n e r a l i z a t i o n  i s  very l o c a l  w i t h  no 

d e p t h  p o s s i b i l i t i e s  or the s u r v e y  l ine w a s  l o c a t e d  a l o n g  a s t r u c t u r a l  

b r e a k  r e s u l t i n g  i n  a serious l o c a l  i n t e r u p t i o n m f  c u r r e n t  f low.  

(c) Profiles 

(i) N o r t h  G r i d  

Line lOOE 

T h e  p r o f i l e  i l l u s t r a t e d  c l e a r l y  the excellent magnet ic-charge-  

a b i l i t y  c o r r e l a t i o n  s u g g e s t i n g  t h a t  the c a u s a t i v e  s o u r c e  i s  due t o  a 

s t e e p l y  d i p p i n g  b o d y  700 feet  w i d e  c o n t a i n i n g  banded or bedded  sections 

o f  p y r r h i t i t e  or m a g n e t i t e .  

As mentioned above the l ine i s  p a r a l l e l  to strike r e s u l t i n g  

i n  i n t e r p r e t i v e  a m b i g u i t i e s .  A p r o f i l e  BB' a c r o s s  the strike t a k e n  f r o m  

P 



the c o n t o u r s  i s  t h o u g h t  t o  r e p r e s e n t  more c l e a r l y  the anomaly i n  section. 

T h e  m a g n e t i c  p o r t i o n  o f  p r o f i l e  BB' i n d i c a t e s  a true w i d t h  o f  300 fee t  

o f  homogeneous m a g n e t i c  m a t e r i a l  of higher c h a r g e a b i l i t y  on the western 

h a l f  o f  the b o d y .  

The 100 foot d i sp lacemen t  o f  the Ma peak  west o f  the m a g n e t i c  

peak 

addi  ti onal 

cou ld  be due t o  the a s s y m e t r i c a l  electrode a r r a y  used or due t o  

p o l  a r i  zab l  e non-magne ti c s u l p h i  d e s  . 
A f a u l t  i s  i n t e r p r e t e d  c r o s s i n g  Line lOOE a t  S t n ,  20N. 

Line 1046 

A c h a x g e a b l l f t y  anomaly p e a k i n g  t o  25.6 mecs a t  S t n .  21N 

i s  caused b y  p o l a r i z a b l e  m a t e r i a l  approx imate l y  500 f ee t  w i d e  and 

appears  t o  be c u t  o f f  on the north b y  a f a u l t  p a s s i n g  th rough  S t n .  

23N on this l ine.  

T h e  remain ing  p r o f i l e  length i s  o f  l i t t l e  interest a s  i t  

r e p r e s e n t s  the flank o f  the magne t i c -chargeab i l i  t y  anomaly d i s c u s s e d  

i n  the c o n t o u r  map section above. 

Line 108E 

T h e  10.4 msec. peak a t  S t n .  19N is t h o u g h t  to be the eastern 

l i m i t  of the h i g h  f e a t u r e  d i s c u s s e d  above (Line 104E).  A g a i n ,  l i ne  

direction i s  poor .  The magne t i c s  a r e  n o n - d i a g n o s t i c  w i t h  the 0 gamma 

contour r u n n i n g  p a r a l l e l  t o  the s u r v e y  l ine .  A n o r t h - s o u t h  g e o l o g i c a l  

c o n t a c t  i s  i n t e r p r e t e d  a l o n g  this l i n e  f r o m  S t n .  15N to Stn. 27N where 

-.. 



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

resistivity and m a g n e t i c  relief  north o f  this f a u l t  are  due t o  the 

edge e f fec t s  o f  the above mentioned h i g h  p r i o r i t y  anomaly. 

L i n e  112E 

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

h a v i n g  a h i g h  o f  o n l y  7.1 mecs. a t  S tn .  27N which  conforms t o  a 

knoll wh ich  i s  boardemd to the w e s t  b y  a g u l l e y  and p o s s i b l y  c u t  o f f  

a t  the north (Stn. 30N) b y  the n o r t h e a s t e r l y  t r e n d i n g  f a u l t  ment ioned 

on the other l ines.  

line-direction. 

Again the c o n t o u r  maps i n d i c a t e  a v e r y  p o o r  

Line 96E 

T h i s  t r a v e r s e  was c a r r i e d  o u t  over o u t c r o p p i n g  s u l p h i d e s  

observed n e a r  Stn. 21N w i t h  very l i t t l e  c h a r g e a b i l i t y  r e sponse .  

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

l ine  a t  Stn. 18N and the c o n t o u r  d a t a  i m p l i e s  a f a u l t  zone s t r i k i n g  

p a r a l l e l  t o  this l ine .  

T h e  n e g a t i v e  c h a r g e a b i l i t y  r e a d i n g  a t  S t n .  17N and the l a c k  

o f  a r e a d i n g  a t  15N f u r t h e r  t e s t i f y  t o  the likelihood of the inter- 

section o f  two f a u l t s  i n  this r e g i o n .  I t  is believed t h a t  an e a s t -  

w e s t  s u r v e y  direction would h a v e  y i e l d e d  more s u b s t a n t i a l  r e s u l t s  i n  

this area .  

-.. 



Line 26E 

T h i s  E-W l ine  was i n s t a l l e d  a f t e r  e x p e r i e n c i n g  d i f f i c u l t y  

i n  t a k i n g  r e a d i n g s  and b e c a u s e  of ambiguous r e s u l t s  i n  the N-S direction 

I t  was a l s o  s u r v e y e d  to determine a n y  p o s s i b l e  connection be tween  the 

two secondary c h a r g e a b i l i t y  anomalies  t o  the northwest and s o u t h e a s t .  

The  c h a r g e a b i l i t y  p r o f i l e  i n d i c a t e s  a broad sub-anomalous 

h i g h  centered a t  S t n .  7W. The resist ivity d a t a  shows a correspond ing  

bi-modal peak and the magne t i c s  i n d i c a t e  a f a u l t  or f a u l t  c o n t a c t  a t  

8+50W. 

No p r o b l e m  i n  t a k i n g  r e a d i n g s  were enmuntered on this l i n e  

a l t h o u g h  no i n t e r e s t i n g  h i g h  c h a r g e a b i l i  t y  responses were found .  

Line Sun B 

T h i s  l ine  w a s  extended and s u r v e y e d  to the w e s t  t o  determine 

the northern extent of the pr imary  anomalous f e a t u r e .  

i s  i n c o m p l e t e  a t  this end of the  l i ne .  

a t  S t n .  1 9 W  coincides w i t h  a subtle resist ivity l o w  and i s  i n t e r p r e t e d  

as the diminishing northern p o r t i o n  o f  the main anomaly discwsed above. 

A north-south f a u l t  i s  p o s t u l a t e d  a t  13+50W. 

Magne t i c  coverage 

The peak Ma v a l u e  o f  15.6 mecs. 

B e v e r l y  Lake Road T r a v e r s e  

T h i s  t r a v e r s e  w a s  e x e c u t e d  to test anomalous Cu geochemical 

v a l u e s  on the north s i d e  o f  the lake. No anomalous c h a r g e a b i l i t y  r e a d i n g s  

were e n m u n t e r e d  a l o n g  this geochemical h i g h .  The  anomalous Ma - ‘2/ 
-- f e a t u r e  a t  the west end w a s  a g a i n  crossed y i e l d i n g  a clean p r o f i l e  

s u g g e s t i n g  a v e r t i c a l  c o n d u c t o r  400 f ee t  w i d e  a t  S t n  1 9 W .  T h e  r e s i s t i v i t y  
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r e s u l t s  are l i k e l y  mnfused b y  the h i g h  w a t e r  content of the ground 

a l o n g  the lakeshore and b y  the w e s t e r l y  d r a i n i n g  creek g u l l e y .  The  

d ike  s y s t e m  on the s o u t h  road does not appear to cross the creek. 

Line 30N & West Extension 

8 T h i s  t r a v e r s e  f o l l o w e d  the 30N tie-line w e s t  t o  S tn .  963 
i, 

! 
$ and then w e s t e r l y  a l o n g  the s o u t h  a c c e s s  road p a s t  the r u s t y  o u t c m p  

on the bank o f  the m a d .  T h e  main a n o m a l y  crosses this l ine be tween  

Stns.  104E t o  99E. A f a u l t  i s  apparen t  a t  Stn.  105E w h i c h  c o u l d  e x t e n d  

north acmss Beverly Lake. 

A series of coincident narrow Ma -? h i g h s  a r e  observed a t  the 

west of the gossan i n  the road bank. These r e s p o n s e s  a r e  though t  to  

be caused b y  a dike s y s t e m  c o n t a i n i n g  zones of p y r i t e ,  p y r r h o t i t e  and 

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

(ii) B e e r  G r i d  

Line 2 W  

No anomalous r e s p o n s e s  were  observed on this l ine  a l t h o u g h  

a s l i g h t l y  h i g h e r  background was observed from Stn. 1N t o  Stn 45. 

C h a n g e s  i n  resistivity v a l u e s  a r e  t h o u g h t  to be caused b y  

v a r i a t i o n s  i n  terrain. A f a u l t  w u l d  cmss the l ine a t  S t n  1s o r  the 

l o w  c o u l d  be s i m p l y  due to swampy ground i n  this a r e a .  

-.. 



L i n e  6W 

T h i s  l ine  too i s  g e o p h y s i c a l l y  u n i n t e r e s t i n g  w i t h  only a 

s l i g h t  c h a r g e a b i l i t y  rise o c c u r i n g  a t  Stn.  9s n e a r  a cat tmnch whem 

minor s u l p h i d e s  a r e  r e p o r t e d  i n  a n d e s i t i c  rocks. 

T h e  resis t iv i ty  l o w  a t  5s c o u l d  r e p r e s e n t  a f a u l t .  

CONCLUSIONS & REO3MMENDATIONS 

I 
T h e  g e o p h y s i c a l  s u r v e y s  recently c a r r i e d  out over the North 

Gr id  have outlined an a r e a  g r e a t e r  t h a n  500 b y  1,500 feet  which c o u l d  

be caused b y  a b o d y  of economic impor tance .  

T h i s  minci dent magne t i c -ehargeab i l i  ty anomaly i s  s t i l l  open  

to  the north b u t  appears  to  be caused b y  a c o n d u c t i v e ,  h i g h l y  m a g n e t i c  

source s t r i k i n g  north-northwes t ,  s t e e p l y  d i p p i n g  and a v e r a g i n g  300 fee t  

w i d e .  The body  appears  to  be more m a g n e t i c  to the east where it c o u l d  

be t e r m i n a t e d  b y  a n o r t h - s o u t h  f a u l t  c r o s s i n g  B e v e r l y  Lake.  Overburden 

i s  e s t i m a t e d  to  not exceed 75 f ee t  over t h i s  f e a t u r e .  

A l though  no o u t c r o p s  o c c u r  w i t h i n  the borders o f  this anomaly 

g e o l o g i c a l ,  m i n e r a l o g i c a l  and geochemical evidence collected i n  the 

i m m e d i a t e l y  a d j a c e n t  a reas  s t r o n g l y  s u g g e s t  t h a t  the anomaly i s  l o c a t e d  

i n  a very f a v o u r a b l e  environment. 

Other lower p r i o r i t y  a r e a s  on the North g r i d  h a v e  been p a r t i a l l y  

d e l i n e a t e d  b y  I . P .  b u t  require f u r t h e r  coverage u s i n g  d i f ferent  l i n e  

directions and s p a c i n g s  before d r i l l i n g  i s  con templa ted .  

.. 



- 23 - 

S u f f i c i e n t  geophys i ca l  coverage h a s  been c a r r i e d  o u t  over the 

main anomaly a t  the w e s t  end of B e v e r l y  Lake to  warran t  d r i l l i n g  a t  this 

s t a g e .  

test  this anomaly. 

a f t e r  consu l  t a t i o n  w i t h  the p r o j e c t  e n g i n e e r .  

Three  angled holes a v e r a g i n g  250 feet  l o n g  a r e  recommended to  

E x a c t  l o c a t i o n s  and a t t i t u d e s  are to be determined 

C o n c u r r e n t l y ,  e x p l o r a t o r y  d r i l l i n g  m i g h t  be warranted i n  the 

Line 96E area  be tween  the other two c h a r g e a b i l i t y  anomalies  i n  an 

a t t e m p t  t o  determine continuity between them. T h i s  i s  the area  where 

much d i f f i c u l t y  i n  t a k i n g  I .  P .  r e a d i n g s  was e x p e r i e n c e d .  

The other alternative i s  to do f u r t h e r  I .  P. work u s i n g  other 

l ine  directions and electrode c o n f i g u r a t i o n s  . 
Considerable amounts of o u t c r o p p i n g  s u l p h i d e s  have also been 

observed i n  this a r e a .  Geo log ica l  d a t a  indicates:an northwest s t r i k i n g  

m i n e r a l i  z e d  s t r u c t u r e  c o n n e c t i n g  the t w o  c h a r g e a b i l i  t y  h i g h s .  

In view of these i n i t i a l  encourag ing  r e s u l t s  i t  i s  also 

recommended t h a t  the geochemical and geophys i ca l  coverage be extended 

s o u t h  and s o u t h w e s t e r l y  from the north g r i d  t o  i n c l u d e  the Beer #11 t o  

#18 c l a i m s .  Line o r i e n t a t i o n  s h o u l d  be e a s t - w e s t .  

A d d i t i o n a l  I .  P .  s h o u l d  a l s o  be c a r r i e d  o u t  on the Sun # 2 ,  

4 ,  6 and 10 c l a i m s  t o  test the copper geochemical h i g h s  irbove the north 

shore o f  B e v e r l y  Lake and t o  close off the  main anomaly t o  the north. 

.. 
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COST ESTIMATE 

To complete the recommended i n i t i a l  d r i l l i n g  and add i t iona l  

geochemical and geophysical  e x p l o r a t i o n  on Sun, B e t  and Beer C l a i m ,  

the f o l l o w i n g  expenses  a r e  e s t i m a t e d ,  for  a t o t a l  o f  $ 30,340.00. 

Diamond d r i l l i n g  - 1,200' @ $15.00/foot 

L i n e c u t t i n g  and soil sampling - 
10 m i l e s  @ $100,.00/mile 

Geochemical a n a l y s i s  - 
520 samples @ $2,00/sample 

Magnetometer Survey - 
10 miles @ $80.00/mile 

Induced P o l a r i z a t i o n  Survey - 
10 miles @ $450.00/mile 

E n  g i  neeri n g an d Supe rvi s i  on 

Admin i s t ra t ion  , r e p o r t s ,  con t ingenc ie s  

$ 18,000.00 

1,000.00 

1 ,040.00 

800 .00 

4,500.00 

2,000.00 

3,000 .oo 

$ 30,340.00 

R e s p e c t f u l l y  submi t ted  , 

. 



PERSONNEL 

Magnetometer O p e r a t o r  - S .  Aikens 

I . P .  C r e w  

G e o p h y s i c i s t  - operator - P.P. Nielsen 
F i e l d  Assistant - H .  Huckson 

- *R. K l e i n s j e c k  
- H.P. Winzeler 



D0Xi:N:ON OF CANADA: 

P R o v i N c E  oi' r'"'Tisic CoLUA'D'A* 1 Ivr,  <TC p- i,,, LI;;~: L i &  s i  COSTS INCURRED I N  EXECUTING GEOPHYSICAL 
SURVEYS ON THE BEER,  BET A N D  S U N  CLAIMS 
OWNED BY ARAGON EXPLORATIONS LTD. (N.P.L . )  To Wrr; 

fl ' b  

P .  P .  Nielsen, 

785 P r e m i e r  S t ree t ,  North V a n c o u v e r  of 

-. 
in thc Provincc of British Colurnbii, do solcrnnly dcclarc that the f o l l o w i n g  costs a p p l y :  

1. I n d u c e d  P o l a r i z a t i o n  S u r v e y  
5 . 3  miles @ $370./ mile ........................... $ 1,960.00 

2 .  Magnetometer S u r v e y  
6 d a y s  @ $ 7 5 / d a y  .................................. 450 .OO 

3 .  C o n s u l t i n g  and  C o m b i n e d  G e o p h y s i c a l  R e p o r t . .  .......... 480 .OO 

TOTAL $ 2,890.00 

. 

Arid I makc this solcrnn dcclaiatiofi conscicntiously bclicving i t  20 bc truc, and knowing that it i s  of 

the sanic form and cZcct as i f  made under oath and by virtuc of tne "Canada Evidencc Act." 

1, ilcclarcd bcforc me at the c i t y  

oi V a n c o u v e r  , in thc 

Provincc of British Columbia, this gca , 

I 

A Nolary Piiblic In and for 11; Province 01 Bri~isli Coliinibia. 

0 



STATEMENT OF AUTHOR 'S QUALIFICATIONS 

1. 

2. 

3 .  

4 .  

5. 

6 .  

7. 

I do  hereby s t a t e  t h a t : -  

I am the a u t h o r  o f  this r e p o r t .  
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A t l e d  E x p l o r a t i o n  Management b u t  the d a t a  a p p e a r s  to  
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manner .  

T h e  I n d u c e d  P o l a r i z a t i o n  S u r v e y  w a s  e x e c u t e d  b y  A t l e d  
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I gradua ted  w i t h  a B.Sc. .  d e g r e e  i n  G e o p h y s i c s  f r o m  the 
University o f  B .  C .  i n  1 9 6 9 .  

I am p r e s e n t l y  Manager,  G e o p h y s i c a l  Division, A t l e d  
E x p l o r a t i o n  Management L t d .  a t  #420 - 475 Howe Street ,  
V a n c o u v e r ,  B .  C.  

I am a member of the C . I . M . ,  S.E.G. and B.C.G.S. 
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