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s U Y r n l l Y  

During t h e  per iod  Nay 30 - J u n e  6 ,  1973 and J u n e  11 

and 1 2 ,  1973, 8.6 l i n e  m i l e s  of induced p o l a r i z a t i o n  surveying 

werecoinpleted over  t h e  Spout Lake Copper Property.  The survey 

extended previous  I .P.  d a t a  coverage and reduced i n t e r l i n e  

spacing t o  400 f e e t .  

The r e s u l t s  i n d i c a t e  t h e  presence of s e v e r a l  narrow, 

p o l a r i z a b l e  bodies .  Tes t ing  of t h e  anomalies i s  warranted 

because of t h e  occurrence of cha lcopyr i t e  m i n e r a l i z a t i o n  i n  a 

magnet i te  skarn assemblage. 

INTRODUCTION 

The Spout Lake Copper Proper ty  c o n s i s t s  of 135 WC 

claims owned by Amax Potash Limited. During t h e  per iod  May 8 

t o  J u n e  13, 1973 e i g h t  m i l e s  of l i n e  r e f u r b i s h i n g  and n i n e  miles 

of induced p o l a r i z a t i o n  surveying w e r e  completed on t h e  property.  

The fol lowing r e p o r t  desc r ibes  t h e  ins t rumenta t ion ,  f i e l d  

procedure and r e s u l t s  ob ta ined  from t h e  survey. 

Locat ion and A c c e s s  

The p rope r ty  l i e s  ad jacen t  t o  Spout Lake wi th in  t h e  

I n t e r i o r  P l a t eau  of south-cent ra l  B r i t i s h  Columbia. I t  i s  

loca ted  fou r t een  m i l e s  nor th  of Lac La IIache a t  coord ina tes  

52"OO'N l a t i t u d e  and 12lo25'W longi tude ,  and spans t h e  border  ' 

between t h e  C l in ton  and Cariboo Mining Divis ions.  Access by  

two wheel d r i v e  v e h i c l e  i s  v i a  t h e  Spout Lake Road (see Figure  1). 

Grid Cont ro l  

The g r i d  system used f o r  cont ro l  was i n i t i a l l y  

e s t a b l i s h e d  i n  1971 as f lagged and b l azed  l i n e s .  The 'base l ine  

s t r i k e s  south from Spout Lake and east-west  c r o s s  l i n e s  occur 

every  fou r  hundred f e e t  f o r  a d i s t a n c e  of 6000 f e e t  from t h e  

l ake  edge. 

During May 1973  the e a s t e r n  e x t e n t  of c r o s s  l i n e s  

4+00S, 8-f-OOs, 121-00s, l G - r - O O S ,  20-+00S, 24-t.OOS and 28-t-00s w e r e  
-. 
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c u t  o u t  with a power saw from t h e  b a s e l i n e .  

I n  a d d i t i o n  l i n e  1 + O O S  was added and a l s o  segments 

of l i n e s  28+00S and 32+00S were a l s o  added a s  shown i n  Figure 

3 .  A l l  t h e  l i n e s  mentioned above w e r e  rechained. 

GENERAL GEOLOGY 

The g r i d  a r e a  i s  unde r l a in  predominantly by i n t e r -  

bedded volcanic  flows and r e l a t e d  volcanic  sediments of Upper 

T r i a s s i c  o r  J u r a s s i c  age. Minor amounts of i n t r u s i v e  rock 

inc luding  pink s y e n i t e  dykes and hornblende rnonzonite s i m i l a r  

t o  t h a t  of t h e  Takomkane b a t h o l i t h  have a l s o  b e e n  noted. 

Chalcopyr i te  mine ra l i za t ion  a s s o c i a t e d  wi th  a magnet i te  skarn  

assemblage i s  s c a t t e r e d  f o r  over 2000 f e e t  on t h e  proper ty .  

I ID UC E i3 PO LIAR I Z AT 10 N S URVE Y - 
In t roduc t ion  and Y’heory 

During t h e  per iod  May 30 t o  June 6, 1973 e i g h t  l i n e  

m i l e s  of induced polarization/resistivity surveying w e r e  com- 

p l e t e d  over  t h e  proper ty .  The survey extended previous I.P. 

coverage obta ined  i n  1972.  A 200 f o o t  dipole-dipole  a r r a y  was 

employed and measurements w e r e  taken t o  f i v e  sepa ra t ions  (n=5) .  

I n  an e f f o r t  t o  o b t a i n  better r e s o l u t i o n  on some anomalies 

s e v e r a l  l i n e s  were resurveyed on J u n e  11 and 1 2 .  For t h i s  

d e t a i l e d  work a 50 f o o t  dipole-dipole  a r r a y  was used. All t h e  

surveying was executed by Denn i s  F. Morrison, an independent 

geophysical  c o n t r a c t o r  r e s i d i n g  i n  Gravehurst ,  Ontar io .  

The term induced p o l a r i z a t i o n  means e l e c t r i c a l  p o l a r i -  

z a t i o n  ( i . e .  s e p a r a t i o n  of charges)  induced by an app l i ed  

e l ec t r i c  f i e l d .  The cause of t h i s  p o l a r i z a t i o n  i s  changes i n  

t h e  mobil i t ies  oE i ons  wi th in  a rock. A t  t h e  i n t e r f a c e s  between 

zonps of d i f f c r c l n t  m o 5 i l i t i e s ,  excesses or defici  cnccs of ions 

occur .  The concen t r a t ion  g r a d i e n t s  developed oppose the c u r r e n t  
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f low and cause a p o l a r i z i n g  e f f e c t .  Nhen minera l  g r a i n s  block 

t h e  pore passages of rocks and a c u r r e n t  i s  appl ied ,  a concen- 

t r a t i o n  of ions  b u i l d s  up a t  t h e  e l e c t r o l y t e  (water)  -metal 

i n t e r f a c e  while  awai t ing an e lec t rochemica l  r e a c t i o n  which must 

occur  be fo re  t h e  e lec t r ic  charge can be t r a n s f e r r e d  from an ion  

i n  t h e  e l e c t r o l y t e  t o  a f r e e  e l e c t r o n  i n  t h e  metal .  The f o r c e s  

which oppose t h e  c u r r e n t  f low a r e  s a i d  t o  p o l a r i z e  t h e  i n t e r f a c e  

f" 

and t h e  added vo l t age  necessary t o  d r i v e  t h e  c u r r e n t  a c r o s s  t h i s  

b a r r i e r  i s  known a s  "overvol tage" .  

I t  t a k e s  a f i n i t e  t i m e  t o  b u i l d  up overvol tages  and 

. one f i n d s  t h a t  t h e  impedances of these zones (Warburg Impedance) 

decreases  with inc reas ing  frequency. I n  t h e  frequency domain 

systein t h a t  w a s  employed, t h e  decrease  i n  t h e  Warburg Impedance 

was measured between c u r r e n t  app l i ed  a t  0.3 h e r t z  (AC 1) t o  

c u r r e n t  app l i ed  a t  5.0 h e r t z  (AC 2 ) .  

R e s i s t i v i t y  information i s  u s e f u l  i n  i n f e r r i n g  over- 

burden depths ,  de f in ing  abrupt  l i t h o l o g i c a l  changes, and a s s e s s i n g  

t h e  importance of any I .P.  e f f e c t s  obtained.  
Ic 

I n s t r u m e n t  and Procedure 

A m u l t i p l e  frequency McPhar induced p o l a r i z a t i o n  system 

Model P660, was employed i n  measuring t h e  p o l a r i z a t i o n  and 

r e s i s t i v i t y  parameters.  The t r a n s m i t t e r  i s  a manually v a r i a b l e  

vo l t age  source.  The output  c u r r e n t  can be s e l e c t e d  from bo th  

p o l a r i t i e s  and v a r i e s  from d i r e c t  c u r r e n t  t o  au tomat i ca l ly  

a l t e r n a t i n g  output  f requencies  of 0.05, 0 .1 ,  0 .3 ,  1.25, 2.5 and 

5.0 h e r t z .  

On t h i s  survey t h e  l o w  and h igh  f requencies  employed 

Power was obta ined  from a 2 s  KW - 400 . w e r e  0 . 3  and 5 .0  h e r t z .  

h e r t z  motor genera tor .  The maximum ou tpu t  c u r r e n t  f o r  t h e  

t r a n s m i t t i n g  system i s  5 amp. while t h e  maxiinurn o u t p u t  vo l t age  

i s  690 v o l t s .  

- The receiver employed was tho  new 1959 A . C .  P660 ~nodcl.. 
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This  i s  a potent iometer  type where t h e  ampl i f ied  and f i l t e r e d  

s i g n a l  i s  compared with a reference vol tage .  I t  i s  powered by 

s i x  8 V  a l k a l i n e  t r a n s i s t o r  b a t t e r i e s  and draws 7 .5  ma. To ta l  

weight inc luding  ca r ry ing  case  and b a t t e r i e s  j.s 5 pounds. 

Survey procedure requi red  t h e  p repa ra t ion  of a set-up 

p o s i t i o n  near t h e  center of each l i n e .  The t r a n s m i t t e r  and i t s  

motor gene ra to r  power supply remained s t a t i o n a r y  a t  t h e  set-up 

p o s i t i o n  and wires i n  i nc reas ing  two hundred f o o t  i n t e r v a l s  w e r e  

s t rung  o u t  i n  bo th  d i r e c t i o n s .  Care was taken  t o  ensure t h a t  t h e  

w i r e s  w e r e  well separa ted  t o  prevent  i nduc t ive  coupling e f f e c t s .  

The ends of t h e  w i r e s  w e r e  connected t o  aluminum f o i l  e l e c t r o d e s  

which had b e e n  prepared e a r l i e r .  The r ece iv ing  d ipo le  c o n s i s t i n g  

of t h e  r e c e i v e r  and a 200 f o o t  " read"  w i r e  a lso u t i l i z e d  t h e  

aluminum f o i l  e l e c t r o d e s  where poss ib l e .  However, once t h e  

r ece iv ing  d i p o l e  moved pils*t t h e  l a s t  f o i l  ernplaced f o r  t h e  

t r a n s m i t t i n g  set-up, ground connections w e r e  made v i a  porous 

p o t s  conta in ing  a s o l u t i o n  of copper su lpha te .  Radio c o n t a c t  

b e t w e e n  t h e  r e c e i v e r  and t r a n s m i t t e r  ope ra t ions  coordinated 

power "on" and " o f f "  per iods .  

R e s u l t s  and Discussion 

The da ta  i s  p l o t t e d  on t h i r t e e n  pseudosections i n  Appen- 

d i x  1. A l l  t h e  l i n e s  were surveyed using a 200 f o o t  d i p o l e  

l eng th  and l i n e s  8+00S, 12+00S and 241-00s w e r e  resurveyed i n  

anomalous a r e a s  using a 50 f o o t  d i p o l e  length.  A p l an  view 

d i sp lay ing  t h e  i n t e r p r e t e d  p o l a r i z a b l e  zones p ro jec t ed  t o  

s u r f a c e  i s  presented  i n  Figure 3 .  

Anomalies ob ta ined  near the main copper su lphide  

showings a r e  i n t e r p r e t e d  a s  being caused by a ve ry  narrow dyke- 

l i k e  body. Apparent frequency e f f e c t s  g r e a t e r  t han  2% a r e  

considered anomalous and t r u e  frequency e f f e c t s  a s  h igh  a s  10% 

a r e  expected. From an a n a l y s i s  of t h e  anomalies one would deduce 

a dyke-l ike body 80-150 f e e t  wide having a near v e r t i c a l  d ip .  

. 



An i n t e r p r e t a t i o n  has b e e n  made f i l l i n g  the p l a n  

p r o j e c t i o n s  of the a n o m a l i e s  i n t o  t w o  c o n t i n u o u s  z o n e s  ( s e e  

F i g u r e  3 ) .  

s o u r c e  one s h o u l d  be a l e r t  t o  s u c h  g e n e r a l i z a t i o n s ,  b e c a u s e  

of the e r r a t i c  n a t u r e  of s k a r n  m i n e r a l i z a t i o n .  

I n  t e s t i n g  the c o m p o s i t i o n  of the  polar izable  

J u l y  1973  

G . N .  D e P a o l i ,  B.Sc, ' 
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SPOUT LAKE - A m a x  P o t a s h  L i m i t e d  

APPENDIX I1 STATEMENT O F  COSTS 

/ 
C l a i m  N a m e  Record Number Group M i n i n g  

D i v i s i o n  r 

wc 1-8 i n c l .  
9-12 i n c l .  

15-24 i n c l .  

29-37 i n c l .  
38-40 i n c l .  
45-60 i n c l .  
64-68 i n c l .  
74-76 i n c l .  
90-94 i n c l .  

25-26 

95-96 
146- 1 4 7  

26573-26580 i n c l .  
26581-26584 i n c l .  
26585-26594 i n c l .  

26597-26605 i n c l .  
26606-26608 i n c l .  
26771-26786 i n c l .  
26790-26794. i n c l .  
26800-26802 i n c l .  
26816- 26820 i n c l .  

26595-26596 

26821-26822 
27257-27258 

Blue  C l i n t o n  
Red 
B l u e  
R e d  
Brown 
G r e e n  
Brown 
Brown 
B l u e  
B l u e  
R e d  
Brown 

WC 198 FR. 29882 G r e e n  
1 9 9  FR. 29883 Brown 
200 FR. 29884 G r e e n  
2 0 1  FR. 29855 B lue  
202 FR. 29886 R e d  
203 FR. 29857 B l u e  

* 204 FR. 29888 R e d  
yI_II______-------------------------------------------------------- 

r WC 13-14 63318-633 19 R e d  C a r i b o o  
27-28 6 3  3 2 0-6 3 3 2 1 G r e e n  
41-42 63322-63323 G r e e n  
43-44 6 3 6 91-6 36 92  G r e e n  
97-101 i n c l .  63693-63697 i n c l .  R e d  

1 0 2  6 3 6 9 8  G r e e n  
103-106 i n c l .  63699-63702 i n c l .  R e d  
107  63703 G r e e n  
1 0 8  63704  R e d  
109, 63705 G r e e n  
110 63706 R e d  
111-122 i n c l .  63707-63718 i n c l .  G r e e n  
123-132 i n c l .  63719-63728 i n c l .  R e d  
135-141 i n c l .  63731-63737 i n c l .  R e d  
192-197 i n c l .  67*945-67950 i n c l .  G r e e n  
205-206 6 795 1-6 7 9 5  2 G r e e n  

P e r i o d  O f  Work - Nay 8 t o  June  1 3 ,  1 9 7 3  

Summary of Idork --- - R e f u r b i s h i n g  a n d  L i n e  C u t t i n g -  7.  S l i n e  m i l e s  
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  - 8.6  l i n e  m i l e s  

- 

1 

. 



Spout Lake Statement  of C o s t s  
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Personnel  

G . l l .  DePaoli - 601-535 Thurlow St ree t ,Vancouver  5,B.C. 
Geophys ic i s t  9 days @ $54.00/day 

F. J. Ferguson - 601-535 Thurlow St ree t ,Vancouver  5,B.C. 
Geo log ica l  Technic ian  11 days @ $43.00/day 

B.N.  Munday - Box 54, Avola, B . C .  
Labourer 1 7  days 0 $23.94/day 

Nick Sworyk - Box 235, Houston, B .C .  
Labourer 13 days 6) $26.49/day 

T .E .  G i l c h r i s t  - 7210-112 S t r e e t ,  North Delta,B.C. 
Jr. A s s i s t a n t  19 days 0 $17.10/day 

D . S .  Brooks - 1144 Clover l ey  S t r e e t , N o r t h  Vancouver, B.C. 
Jr. A s s i s t a n t  13 days @ $17.96/day 

D.R .  Morrison - Box 418, Gravenhurst ,  O n t a r i o  
I P  C o n t r a c t o r  10  days @ $220.00/day 

Marcel Arsenau l t  - Box 2 8 ,  R.R.#3, P , b r a m s  V i l l a g e ,  P . E . I .  
IP I le lper  1 0  days @ $20.00/d.ay 

I_- Board - 102 man days Q $10.00/day 

ic- Vehicle - - 15 days @ $12.00/day 

Report  P r e p a r a t i o n  and D r a f t i n g  

The work i s  t o  be a p p l i e d  for one  yea r  o n  

WC 6-8,15,53,55,57,59,60,54,65,74-76, 
90,94,107-110,115-118,146,1~7,192- 
197,198-204 FR. , 205 and 2 0 6 .  

Br vince of British Columbia, this 

486.00 

473.00 

406.98 

344.37 

324.. 90  

233.46 

2,200.00 

200.00 

1,020.00 

180.00 

200.00 

$6,OG8.73 
----I --- - - - - ----- - 

............................... 

-. 

. 
-- ..,".."" 

Sub - mining Recorder 

- ........ '-- 
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NDUCE D POLAR I ZATl ON SURVEYS 

AKAX EXPLORATIONS I N C  . 
. 601-5'35 THURLOW S T R E E T ,  

~. 
. .  

. .  . .  . VAK'COUVE1.I, B R I T I S H  COLUMBIA. 

In 'account with D.F. NORRISON, BOX 418, GRAVENXJRST, ONT. 

6 A  O P E R A T I N G  DAYS, 

f- 
6B STANDBY AKD T"nAV3L DAYS. 

NUNBER OF O P E R A T I R G  DAYS (0 '8 8220.00 per  day = 

$l(JO.OO p e r  day = 
NUMBER OF TRAVEL AKD - 

S~--DAYS-~ @ 

SUB TOTAL OF B A S I C  FEES 

7 A  E X P E N S E S  R E C E I P T S  ATTACHED - 
. Plus 1W Overhead 

TOTAL E X P E N S E S  D 
7B S A L A R I E S  R E C E I P T S  ATTACHED 

e 

. .  

SUBTOTAL OF EXPrnTSES 
P L U S  2074 Overhead 

AND PAYABLE 

,--- 

. AMOUNT D U E  
r, - 

PHONE 705-687-2009 P.O. BOX 418, GRAVEN 

~ 






























