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S U M M A R Y  

VLF-Wl 2nd ST s r r v e y  work was done over  t h e  ARGO 

c l a ims  du r ing  t h s  e x p l o r a t i o n  seasons  of 1970 and 1971, 
The p r o p e r t y  i s  l o c a t e d  a g p r o x i n s t z l y  2 1  m i l e s  nor th-  

e a s t  of  Kanloops i n  t h e  Kamloops Mining D i v i s i c n ,  Ac- 

c e s s  t o  t h e  p rope r ty  i s  e x c e l l e n t  as one can d r i v e  t o  

t h e  p r o p e r t y  from Kamloops by a s e r i e s  o f  p b l i c  roads  

and logg ing  roaiis ,  The c la ims  a r e  on t h e  e a s t  s l o p e  

o f  a p l a t e a u  i n  t h e  Louis  Creek Val ley,  
1 

ri i h e  aTea i s  r i d e r l a i n  by Cache Creek sedimentary ,  

metamor2hic aad vo lcan i c  rocks  w i t h  some g r a n i t i c  in-  

t r u s i o n s ,  M i n e r a l i z a t i o n  i s  i n  t h e  foTm of  c h a l c o p y r i t e  

and p y r i t e  w i t h i n  qulartz v e i n s ,  Ths h o s t  r ock  i s  a r g i l l i t e ,  

I-- ~ ~ a e  q s u l 2 h i d e s  have good v a l u e s  i n  s i l v e r ,  i n  a d d i t i o n  

t o  copper,  

nl- i ~ ~ e  '&F-ZM produced some anomal ies ,  a l l  o f  which 
seem t o  s t r i k e  i n  a N70E d i r e c t i o n ,  The rnai:? showing 

i s  r e f l e c t e d  by a weakeT abomaly, One anomalous zone 

cou ld  be due co 1 o r  2 narrow conductors o r  1 l a r g e  

conduc t ive  body, 

The SF s u r v q  r evea l ed  a  number o f  anomal ies  w i t h  
3oo r  c o n t i n u i t y  becween survey l i n e s ,  Some c o r r e l a t e  

w i Q h  zhe 3 4  anomalies,  

1'6 i s  recorfiec2cL ZG l2rouz oz+c zkesz  z ;~omal ies  be- 
fore coi2JGin-aiTLg w<---n ~ z ~ y  "---nc7oc-e - il.LL ,, g e o $ i , y s l e s ,  

Geotronics Surveys Ltd. 
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GEOPHPS iCBL RZ?ORT 
ON 

ELECTROMAGNETIC - SELF POTENTIAL SUFLVEYS 

ARGO C L A I M  GROUP . 

I N T R O D U C T I O N  

This  r epor t  d i scusses  t h e  procedure and r e s u l t s  

of VLF-Electromagnetic (EM) surveying and S e l f  

P o t e n t i a l  (SP) gradient  surveying c a r r i e d  out by 

M r .  W. J. S t u a r t  on t h e  ARGO mineral  claims nor theas t  

of Kamloops. 

VLF-EN surveying was done over t h e  main prospect  
i n  October, 1970, SP gradient  surveying over t h e  main 

prospect  and a por t ion  eas$ of t h e  main prospect  i n  

June, 1971 and a d d i t i o n a l  VLF-EM surveying over t h e  

e a s t e r n  por t ion  i n  Ju ly ,  1971. The d a t a  was brought 

t o  t h e  w r i t e r  i n  August, 1971 f o r  compilation and 

i n t e r p r e t a t i o n .  Before and a f t e r  each of t h e  surveys,  

M r .  S t u a r t  was i n  consu l t a t ion  wi th  t h e  w r i t e r  over 

survey methods and procedure. From t h e s e  personal  

c o n t a c t s  and s ince  M r ,  S t u a r t  had a n igh t  school course 

i n  geophysical  surveying, t h e  w r i t e r  i s  e n t i r e l y  

s a t i s f i e d  t h a t  t h e  surveys were done i n  a competent 

and profess ional - l ike  nanner. 
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The ARGO Claim Group c o n s i s t s  of 20 claims,  
ARGO 1-20, of which ARGO 7 ,  9 and 11 a r e  f r a c t i o n a l  
claims. The surveys were done on claims ARGO 1-8. 

The prospect c o n s i s t s  of su lphides ,  p y r i t e  and 
cha lcopyr i t e ,  i n  massive form wi th in  a  quar tz  vein.  
The ob jec t  of t h e  VLF-EM and SP work was, t h e r e f o r e ,  

I t o  f i n d  out i f  t hese  methods would r e a c t  t o  t h e  known 
minera l i za t ion  and then t o  see  i f  t h e r e  was any ex- 
t e n s i o n  of t h e  minera l iza t ion .  

The property i s  loca ted  on t h e  immediate west 
s i d e  of Louis Creek approximately 21 mi les  i n  a  
s t r a i g h t  l i n e  nor theas t  of Kamloops. 

The property i s  e a s i l y  a c c e s s i b l e  by roads. One 
t r a v e l s  about 13 miles  nor th  of Kamloops on Highway 
No. 5 t o  Heff ley Creek whepe one t u r n s  e a s t  and t r a v e l s  
about 1 5  mi les  on t h e  Heff ley Creek Road pas t  Heff ley 
Lake and a s  f a r  a s  t h e  Louis Creek Road. One then  
t u r n s  nor th  and goes f o r  8 miles  and then  about 1 mile  

I 

west on a  logging road t o  t h e  property.  
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i n t e r i o r  P la teau ,  on t h e  e a s t  s lope  i n  t h e  Upper Louis 

Creek Valley, The e leva t ion  change is 1,900 f e e t  

varying from 2,400 t o  4,300 f e e t  above sea  l e v e l ,  The 

s lope  i s  of moderate s t e e ? m s s ,  abouz 20-30'. Louis 
Creek flows nor the r ly  on t h e  e a s t  edge of t h e  claim 

group and 2  t r i b u t a r i e s  flow e a s t e r l y  on t h e  n o r t h  and 

south edges, respect ive ly ,  through deep canyons, 

The claims a rea  i s  covered wi th  a  dense f o r e s t  

of mixed coniferous and deciduous t r e e s  ranging i n  

d i f f e r e n t  a r e a s  from young growth t o  f u l l y  mature. 

HISTORY OF PREVIOUS WORK 

I n  t h e  explora t ion  season of 1969, S t u a r t  pros- 

pected t h e  a rea  and s taked t h e  f i r s t  4 ABGO claims 

i n  September around t h e  main showing, i n  1970, he 

dug and b las t ed  out s e v e r a l  t r enches ,  some t o  expose 

su lphides  and o the r s  t o  r e v e a l  geologica l  information.  

GEOLOGY 

The references  used i n  t h i s  s e c t i o n  a r e  Uglow 

(1921),  Cockfield (1947) and S t u a r t  by personal  com- 

munication. A sketchy map of t h e  geology wi th  t h e  

claims i s  included wi th in  t h e  r e p o r t .  However, t h e  

c o n t a c t s  were not known s p e c i f i c a l l y  and t h e r e f o r e  

were not  drawn i n ,  

Geotronics Surveys Ltd. 
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I n  t h e  gene ra l  reg502 o f  t h e  ;3roperty, t h e  bed- 

rock  l i t h o l o g y  i s  mainly rocks  o f  t h e  Cache Creek Group, 

as  l a b e l l e d  by Cockfie ld ,  o r  t h e  Badger Creek,  i?eznel, 

and B a r r i c e  Formations as  l a b e l l e d  eay lLer  by 3glow 

and a r e  of Carboniferous and Permian Age, It appears  

t h a t  Group 1 of t h e  Cache Creek rocks  i s  e q z i v a l e n t  t o  

t h e  E a r r i e r e  Formation and G ~ o u p  2 t o  t h e  Fennel  Form- 

a t i o n ,  Grou-p 1 i s  composed 02 sediments ,  metssediments 

and some volcan ic  rock and Group 2 i s  comlgosed o f  

v o l c a n i c  rock,  l a r g e l y  g reens toce ,  There a r e  a l s o  

Coast I n t r u s i o n s  i n  t h e  a r e a  t h a t  a r e  as  k l o s e  as  3 
m i l e s ,  as shown oil C o c k f i e l d v s  map, 

On t h e  proper ty  i t s e l f ,  StuarG has  found rocks  

of bo th  groups of t h e  Cache Creek rocks ,  The main 

rock-type of Group 1 i s  g rey  and S lack  banded a r g i l l i t e  

as w e l l  a s  brownish wea ther ing  s e r i c i t i c  qua r t  z i t  e ,  

brownish s e r i c l t e  s c h i s t ,  l imes tone ,  do lomi t i c  q u z r t  z i t  e ,  

s i l i c i f i e d  s r g i l l i t e  and s c h i s t o s e  b a s a l t ,  Nueh of  

t h e  p r o p e r t y  i s  a l s o  u n d e r l a i n  by g reens tones  of 

Grocp 2 which inc lude  a l s o ' b a s a l t  as  w e l l  as  t h e  

coarse-grained equ iva l en t ,  gabbro, S t u a r t  h a s  a l s o  

n o t i c e d  d i o r i t e  dykes on h i s  p rope r ty ,  These a r e  

perhaps  r e l a t e d  t o  t h e  Coast I n t r u s i o n s  of  t h e  a r e a  

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

The m i n e r a l i z a t i o n  i s  i n  t h e  form of  c h a l c o p y r i t e  

and p y r i t e  w i t h i n  qua r t z  v e i n s ,  t h e  h o s t  rock  of which 

i s  a r g i l l i t e .  S i x  qua r t z  v e i n s  have been found s o  f a r  

w i t h i n  a zone a b o ~ t  1,000 f e e t  wide and a r e  about 200 

Geotronics Surveys Ltd. 
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t o  300 f e e t  apa r t .  They s t r i k e  c o n s i s t e n t l y  i n  about 
a  N70E d i r e c t i o n  and d i p  70' t o  80' i n  a  N20W d i r e c t i o n ,  

The width of t h e s e  quar tz  ve ins  v a r i e s  from 1 t o  4 f e e t  
and t h e i r  l eng th  so f a r  i s  unknown. Some of t h e s e  
v e i n s  a r e  mineralized and o t h e r s  a r e  barren.  

The main showing occurs  about 100 f e e t  S70W of 

t h e  i n i t i a l  post  of,ARGO claims 1-4 on L-8 a t  t h e  base 

l i n e .  The t rench dug here  exposes a 12-inch quar tz  

ve in  f o r  10  t o  1 5  f e e t ,  h ighly  mineral ized with chalco- 

p y r i t e  and p y r i t e .  Two grab samples f r o d  t h i s  showing 

assayed about 13% copper, 20 oz./ton s i l v e r  and 19% 

copper,  30 oz./ton s i l v e r ,  r e s p e c t i v e l y  (Copies of 

a s say  r e s u l t s  a r e  i n  back). A 24-inch quar tz  ve in  300 

f e e t  N20W of t h e  main showing w a s  b l a s t e d  t o  a  depth 

of 2  f e e t  which revealed spa r se  cha lcopyr i t e  mineral- 

i z a t i o n  confined t o  t h e  foo twa l l  s i d e  of t h e  vein.  A t  

100 f e e t  N70E of t h e  main showing, an a r e a  of r u s t y ,  

metamorphosed sediments was d r i l l e d  and b las ted .  The 

only sulphide found w a s  f i n e l y  disseminated p y r i t e .  

F loa t  was found a t  t h e  bottom of t h e  h i l l s i d e  a t  3s  
50 f e e t  e a s t  of L-40 and showed very f i n e  d isseminat ions  

of cha lcopyr i te  i n  volcanic  rock. 

INSTRUMENTATION AND THEORY 

1 )  VLF-EM - The VLF-EM survey i n  October, 1970 

was c a r r i e d  out using a  G-28 r e c e i v e r  manufactured by 

Geotronics Instruments Ltd,  of Vancouver, B.C. It i s  

Geotronics Surveys Ltd. 



VLF-EM acd SP Surveys 
ARGO Claim Group 

rl-,. ,: a v i s u a l - n u 2  t y p o  ,,+, s lxvey  cz-rlnied out i n  J u l y ,  
7 1971 ixsed a s  ' k e  rezelvsi-  22 ~ ~ ~ - 1 6  m&n.c;fazcured by 

Geonics L i n i t  ed (formerly 202k2) oZ Toronto , 33czini3 

and i s  an audio-null ty2e  i n s t r m a r i t ,  On 30th  $k.ese 

surveys,  t h e  U ,S, Xavy suSmay9iie t ransrn i tcer  locaced 

a t  S e a t t l e ,  Washing~o~i  and which t r a n s a i t s  a t  18,6 KHz, 

was used, 

I Tn a l l  electromagnet2.c prospect ing ,  a t r a n s m i t t e r  I 
I prodxces an a l t e r n a t i n g  magnetic f i e l d  (pyimaryj by a I 
I s t r o n g  a l t w n a t i n g  current  u s u a l l y  through a c o i l  of I 

wire ,  If a conductive mass such a s  a suli3hSde body 

i s  w i t h i a  t h i s  magnetic f i e l d ,  a secondary z l t e r n a t i n g  

c u r r e n t  i s  induced wi th in  it which i n  t u r n  induces a 

secondary magnetic f i e l d  thaz  d i s t o r t s  t h e  primary 

I magnetic f i e l d .  It i s  t h i s  d i s t ~ ~ t i o n  thaz  t h e  EN I 
I r e c e i v e r  measures, The VLF-Eii u ses  a frequency range I 

from 16 t o  24 KHz whereas most Zii ins t ruments  use  

f requencies  raiiging from a few hundred 'LO a few 'thousand 

Ez, Because of i t s  r e l a t i v e l y  high frequency, t h e  

ViF-lD1 can pick up bodies bf a much iowar conduct iv i ty  

a d  t h e r e f o r e  i s  more s u s c e p t i b l e  t o  c l a y  beds,  e l ec t ro -  

l y t e  f i l l i n g  f a u l t  o r  shear  zones and 2orous hor izons ,  

I g r a p h i t e ,  carbonaceous sediments,  P i t h o l o g i c a l  con- I 
I t a c t s  a s  wel l  a s  su1phi.de bodies  of t o o  low a conduct- I 

i v i t y  f o r  o- her methods t o  p ick  up, Consequently, 

t h e  VLF-EM has a d d i t i o n a l  uses  i n  mapping s t r u c t u r e  

and i n  picking up suLph5.de bo2ies  o f  t o o  low a conduct- 

i v i t y  f o r  convent iors l  Z1'i rr,eJ;'r,ocls alid t c o  s x a l l  f o ~  

induced po la r i za t ion  ( i n  ? l aces  It c a s  be ussd i n s t e a d  

Geotronics Surveys Ltd. 
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of I P ) .  Eowever, i ts s u s c e p t i b i l i t y  t o  lower con- 
duc t ive  bodies r e s u l t s  i n  a  number of anomalies,  many 

of them d i f f i c u l t  t o  explain and, t h u s ,  VLF-El pre- 

f e r a b l y  should not be i n t e r p r e t e d  without a  good 

geologica l  knowledge of t h e  proper ty  and/or o t h e r  geo- 

phys ica l  and geochemical surveys,  

2) SELF POTENTIAL - The SP instrument used 

was a  model G18-A manufactured by Geotronics 

Instruments  Ltd. It i s  a  t r a n s i s t o r i z e d  m i l l i v o l t -  

meter with a  high input  impedance and hag a  s e n s i t i v i t y  

of 2 mv,/meter d i v i s i o n  on t h e  100 mv. sca le .  Un- 

g lazed ,  porous porce la in  p o t s  were used f o r  t h e  

e l e c t r o d e s  and copper su lpha te  s o l u t i o n  was used f o r  

t h e  e l e c t r o l y t e ,  

S e l f .  potenti ials a r e  produced i n  t h e  c r u s t  of t h e  

I e a r t h  from a  v a r i e t y  of processes  t h a t  a r e  chemical, 

phys ica l ,  and electromagnetic induct ive .  Sulphide 

bodies  produce a  p o t e n t i a l  from chemical processes  

t h a t  range i n  magnitude fr6m a  few t e n s  of m i l l i v o l t s  

t o  s e v e r a l  hundred m i l l i v o l t s  and, i n  r a r e  cases ,  above 

1 ,000 m i l l i v o l t s .  The causes of su lphide  s e l f  p o t e n t i a l s  

i s  not  f u l l y  understood o r  agreed upon by geophys ic is t s .  

However, t h e  more accepted theory  i s  t h a t  t h i s  ' b a t t e r y  

a c t i o n '  i s  caused by a d i f f e r e n c e  i n  pH i n  t h e  upper 

ground water e l e c t r o l y t e s  (more a c i d i c )  and t h e  lower 

ground water e l e c t r o l y t e s  ( l e s s  a c i d i c )  and i s  abe t t ed  

by t h e  oxida t ion  of su lphides  near  t h e  su r face  forming 
I a c i d s  t h a t ,  t h e r e f o r e ,  i n c r e a s e  t h e  c o n t r a s t .  The 
0 , 
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curren-L caxised Sy t h e  p o t e n t i a l  f lows from t h e  apex 

of t h e  sulphide body t o  some p o i r t  a t  depth ( terminus 

of depos i t  OF point  of minimum a c i d i t y )  , inzo t h e  wa l l  

back t o  t h e  sur face  anL back i n t o  t h e  sulpli .de 

apex, A negat ive pole  i s  t h u s  c rea ted  a-G ground sur- 

f a c e  and, t h e r e f o r e ,  excep'; f o r  a  few r a r e  cases ,  

sulphi.de bodies a r e  re f lk3cte6  by nega t ive  anomalies. 

Tvro f i e l d  metlioc2s aTe i n  cormon p r a c t i c e ,  Ci?e 

insasures t h e  ;;oJi;encisl i t s e l f  and i t s  f i e l d  work i s  

ui ode f i x e d  and moving caTr ied  out 3y keeping one. elecL-- 

t k e  o- her a t  equal i n t e ~ v a l s ,  The o t h e r  measures t h e  

poJGenti&l gradieriJ~ by moving both e l e c t r o d e s ,  wi th  a  
f i x e d  i n t e r v a l ,  u sua l ly  100 f e e t ,  Each nethod can be 

ca lcu la ted  from t h e  o the r .  

S U 2 l E Y  P3OCZDURZ 

The base l i n e  i n  t h e  a r e a  of t h e  main showing 

r a n s  i n  a d i r e c t i o n  of N70E (szme 2s quar5Gz ve ins)  

u n t i l  500 fee: 370s of t h e  rnaln showing where it 

changes d i r e c t i o n  t o  N80Z, A l l  c r o s s l i n e s  o r  survey 

l i n e s  run i n  a  d i rec t ion  of NlOW, wi th  t h e s e  and t h e i r  

s t a t i o n s  being l a b e l l e d  as shown on t h e  s e t  of maps 

i n  t h e  pocket, . 

The T,%F-EM w z s  rzad or* l i n e s  1-13 and 26 a t  
- 

50-foot i c t s r v s l  s t a t i o s s ,  ;Inzs 22,  33 and 35 were 

read  a t  100-faot i c t e r v a l  s t a t i o n s ,  

Geotronics Surveys Ltd. 
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The s e l f  p o t e n t i a l  survey was c a r r i e d  out us ing  

t h e  gradient  method with a  50-f oot e l e c t r o d e  spacing 
/ 

and a 50-foot s t a t i o n  spacing on l i n e s  5 and 8 and a  

100-foot e lec t rode  spacing and 100-foot s t a t i o n  spac- 

i n g  on l i n e s  22,  26, 30, 35 and 40, 

TREATMENT OF DATA 

Being t h a t  VLF-EM d a t a  i s  of r e l a t i v e l y  high 

frequency, it i s  sub jec t  t o  geo log ica l  and topo- 

g raph ica l  noise.  This has  been f i l t e r e d  out by use 

of t h e  F rase r  F i l t e r  method which changes no i sy  non- 

contourable  da ta  i n t o  l e s s  no i sy  contourable  a a t ~  i n  

which anomalies a r e  shown by p o s i t i v e  highs,  

The ,unfi l tered da ta  i s  shown on shee t  1 which, 

l i k e  a l l  t h e  maps, has a  s c a l e  of 1'7 = l + O O q ,  The 

f i l t e r e d  da ta  i s  shown on shee t  2 and contoured a t  

an i n t e r v a l  of 5'. 

The s e l f  p o s e n t i a l  g rad ien t  d a t a  was placed on - 
sheet  3 .  This da ta  was then  added t o g e t h e r  i n  t h e  di-  

r e c t i o n  of S70E t o  N70W t o  g ive  t h e  se iZ  p o t e n t i a l  da ta ,  

of which t h e  da ta  po in t s  a r e  rfiid-way beeyeen t h e  gra- 

d i e n t  d a t a  po in t s  ( a  s e l f  p o t e n t i a l  value a t  z s 2 e c i f i c  

po in t  i s  t h e  sum of a l l  g rad ien t  va lues  S70E of t h a t  

Geotronics Surveys Ltd. 
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p o i n t ) .  The s e l f  p o t c : ~ t i a l  d s t a  i s  displayed on 
- sheet  4, 1, was a t t zz2 '~ed  -La co-+- s , u ~ u ~  t h e  va lues  bw.z 

- "  1-7- - - th.3 contours follo:~rea zhe survey -x2es, ~111s c o ~ . ~ _ a  a a  

due $0 1 o r  2 g-adient TesLL;lgs taksli  i l l  ey-cy ~ e s ~ ' > z -  
ii?g i :~ 31: s&;" 9~";en-kial -7a:ues 16291if 21: t h e  ~::po:+g 

. . reading  being i n  e r r o r ,  CL L-35 szd L-&O, ;z zp~3sa-s 

t h e  l i n e s  were s t a r - ~ e d  on t h e  caszez: edge o l  an zna- 
maly " a,, successive 

p o s i t i v a  %ha:? they  should be, Tke sex9 7 o t e n t f a l  and 

s e l f  p o t e n t i a l  g ~ s d i e n t  d z t a  we-3 p r o f l l d  on shee t  5, 

1) I%F-EX - Tke znonal ies  recognized on t h e  -- 
f i l t e r e d  EPI reap have been l a b e l l e d  by l e z t e r s  A t o  G 

and a r e  discussed in d e t a i l  below, 

Anomaly A i s  t h e  one produced Sy t h e  main showing 

on L-8 thoq+ it i s  d isp laced  50 f e e t  nor th ,  Poss ib ly ,  

t h i s  displacement i s  caused by topography, It has  a 
magnitude of 14' over t h e  main showing and extends 

q u i t e  weakly t o  Z-1 where i t s  magnitude i n c r e a s e s  

again  t o  l k 0  and 8% which end it i s  open, g iv ing  it 

a l e n g t h  of a t  l e a s t  800 f e e t ,  The s t r i k e  i s  t h z t  of 

t h e  quar tz  ve ins ,  S7GW. The whole l e n g t h ,  the re fo re ,  

very  probably r e f l e c t s  su lpkldes  wi th in  t h e  quar t z  

ve in  u-covered o n  5-$ wi%k - ~ h z  vzrlatic~s in rcagaitude 

r e f l e c t i ~ g  d i f f e r i n g  c o n c e ~ t z - ~ t l o n s  ( z h o ~ ~ g h  t h i s  i s  

not  always t h e  c s se j .  

- Geotronics Surveys Ltd. 
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Anomaly 2 on t h e  south parJL of L-7 and ariomaly C 
on t h e  nor th  p a r t  o? L-3 have nagni tudes of 2nd 
12O, r e s?ec t ive ly ,  a d  poss iSly  a l s o  reflect sulphide- 

quar t z  ve ins  buJc l a c k  surroucding 33: vrcric f o r  a  f u l l e r  

i n t e r p r e t a t i o n ,  

Anomaly E reaches a high of 20' and q u i t e  a o s s i b l y  

reflecJLs an extension of t h e  sulphide-quartz ve in  

a s soc ia ted  with acoa~aly A ,  s i n c e  D i s  on s t r i k e  of A ,  

Yowever, a l t e r n a t i v e l y ,  I c  could bz  s t r i k i n g  i n  a11 
east-west d i r e c t i o n  and w ~ u l d  then  be p a r t  of anomaly E, 
This  i s  l e s s  l i k e l y  thocgh, s i n c e  it 6oes not  agree  

wi th  t h e  known geology, It has  a  l e z g ~ h  of LO0 f e e t  

and if r e f l e c t i n g  su iphides ,  would a2pear t o  r e s u l t  

from a shaq3 increase  i n  s -d - l~h ide  ariiount and/or con- 

centrsGion of sulphides f o r  400 f e e t ,  

Though it i s  not d e f i n i t e ,  because of l a c k  of 

surrounding EN work, it appears t h a t  anomaly S al 3 

s t r i k e s  i n  t h e  d i r e c t i o n  of S70W. 1 ~ s  h ighes t  valr;es 

a r e  25' and 23' each on L-22 a r o ~ n d  10N. If %?.is 

aaomaly i s  a l s o  t h e  r e s u l t  of a  sulphide-quart  z  ve in ,  

it i s  a t  10N t h a t  t h e  ve in  i s  s robabiy  l o c a t e d ,  

Tnere i s  a poss ib le  a l - ~ e r n a t i v e  i n t e r p r e t a t S o n  

t o  anomalies D aqd E, Because of t h e i r  broadness and 

because of negat ive va lues  being surrounded on a t  l e a s t  

3 s i d e s  by a;zornalies, t h i s  sLtoLa zane co-dd r e f l e c t  a  

much l a r g e r  coriducJ;;ive eoce -i;?"st ~;~oa.id be a"nut 1 ,200 
nv t o  1 ,600 fee% i a  dizxeter ,  ~ a e  anonz i l e s  i n  t h i s  case 

Geotronics Surveys Ltd. 
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t h i s  bocly woult ke s z l ; k i ~ ~ s  o- noc w o ~ l d  Se r a t h e r  
d i f  f i c u l $  @o say witl?ok-; f~;*r-;:2er i n v a s ~ f  gatio;:, 

Any of t h e  above mei~zioned z-:?omlie$ very poss ib ly  

Anomalies F acd G tc -;he so-~tl-1 have z.zg;~itudes 

of 16' and 20°, r z s p e c - ~ i v e l y ,  &:-A a l s o  seen t o  s t r i k e  

i n  d i r e c t i o n  of quarzz v e i z s  and, t h u s ,  z l s o  have a  

good p o s s i k i i i c y  of r e f l e c t  ZYig sul;3hide-quart z ve ins ,  

Both a r e  a t  l e a s t  403 f e e t  402g a ~ d  o7ez a t  bo-zh ends, 

r e f l e c t  s t r u c t u r e  such a s  f a u l t s :  shear  zones o r  con- 

t a c t  zones, ?athey than,  o r  as  w e l l  a s ,  t k e  sulphide- 

I 

I 

quar tz  ve ins ,  Any s t r u c t u r e  on t h e  pro2er ty  very 

~ o s s i b l y  s t r i k e s  i n  t h i s  same d i r e c t i o n .  

2 )  SELF POTZHTEAE - The fol lowing d i scuss ion  
on t h e  SP work i s  almost wholly qualitative, It was 

f e l t  t h a t  t o  do any q u a s t i t s c i v e  i n t e r p r e t a t i o n ,  such 

a s  d i p  and topogra2hical  c o r r e c t i o n s ,  more accuracy 

would be needed which, i n  t h e  w r i t e r ' s  opinion,  could 

be a t t a i n e d  by measuring t h e  s e l f  p o t e x t i a l  i n  t h e  

f i e l d  r a t h e r  than  i t s  g rad ien t  and by rriinimwn spaced 

50-foot readings,  

There a r e  a . n u i 5 e r  of anomalies produced by t h e  

SP survey and are  l a b e l l e d  by l e t t e r s  on t h e  gradient  
-re i s  sane col-rela-~lon map and on t h e  proffLes,  A L L = -  

- .  wi th  t h e  V L F - ~ ,  The S"asoc&,les a?a q u i t e  6iscon- 

,,At n ~ x " ~ ,  3erlzaps -the t inuous  Irom one survey l l s e  t o  

Geotronics Surveys Ltd. 
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su lphides  a r e  patchy o r  perhaps t h e  oxida t ion  zone, 
necessary f o r  sulphide SP anomalies,  is  q u i t e  l i m i t e d  
i n  d i f f e r e n t  a r e a s ,  such a s  around t h e  main showing. 
This  would probably be due t o  t h e  s t e e p  slope.  

Anomalies A and B a r e  t h e  2 most c l a s s i ca l - type  
g rad ien t  SP anomalies. ~ a c h ,  because of t h e i r  res-  
p e c t i v e  double p o s i t i v e  and negat ive  peaks, appears  
t o  r e f l e c t  a  double source.  The sources  on anomaly A 

would be centered a t  4N and 7N on L-22 and those  on 
anomaly B ,  3Se501 and 6 s  on L-26. Anomal'y A i s  on 
s t r i k e  of t h e  sulphide-quartz ve in  of t h e  main show- 
i n g  and, t h e r e f o r e ,  i s  s t r o n g l y  poss ib ly  caused by an 
extension of t h e  same. However, a  NW s t r i k e  between 
anomalies A and B should not  be precluded because of 
t h e i r  s i m i l a r i t i e s .  Anomaly B could extend onto L-30 
though t h i s  extension i s  much weaker. The source of 
both anomalies appears t o  d i p  nor the r ly .  The magni- 
t u d e s  of anomaly A i s  -285 and -135 m i l l i v o l t s  and 
t h a t  of B i s  -253 and -248 m i l l i v o l t s .  

SP anomaly C ,  centered a t  6~ and 9N on L-30 
(perhaps a  double source a l s o )  reaches  magnitudes of 
-859 and -841 m i l l i v o l t s ,  r e spec t ive ly .  This  i s  very 
high f o r  s e l f  p o t e n t i a l  and i s  not  t h a t  common and, 

t h e r e f o r e ,  t h e  p o s s i b i l i t y  of e r r o r  i n  f i e l d  measure- 
ments should be s t rong ly  considered. However, t h e  
anomaly appears  t o  continue onto ad jacen t  l i n e s  26 

and 35. That on L-26, l a b e l l e d  H ,  has  a l s o  a double 

source appearance and reaches  l e s s  than  a t h e  magnitude 

Geotronics Surveys Ltd. 
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a t  -175 and -190 m i l l i v o l t s .  That on L-35 i s  a l i t t l e  
more d i f f i c u l t  t o  recognize because of  t h e  e r r o r  ( a s  
explained i n  next paragraph). But i f  t h e  e r r o r  were 
t o  be correc ted ,  it appears  t h a t  t h e  anomaly on t h i s  
l i n e  would be i n  t h e  o rde r  of -200 t o  -300 m i l l i v o l t s .  
I n  a d d i t i o n ,  anomaly C c o r r e l a t e s  we l l  with t h e  VLF-EM 
anomalies i n  t h i s  a rea  i f  t h e  i n t e r p r e t a t i o n  is taken 
t h a t  t h i s  EM anomalous zone i s  caused by one l a r g e  
conductive body, perhaps su lphides ,  centered i n  t h i s  
a r e a  on L-30. 

Both L-35 and L-40 appear t o  have been s t a r t e d  
i n  t h e  cen te r  of SP anomalies on t h e  S20E end (subse- 
quent readings a r e  t h u s  more p o s i t i v e  t h a n  t h e y  should 

be) and a r e  l a b e l l e d  D and E ,  r e spec t ive ly .  D cor- 
r e l a t e s  f a i r l y  wel l  wi th  EM anomaly G. 

P 

Adjacent t o  D is anomaly F with a probable magni- 
t u d e  of  -250 m i l l i v o l t s .  It i s  wider than  t h e  o t h e r s  
wi th  a source appearing t o  be 300 t o  400 f e e t  wide and 
c o r r e l a t e s  wel l  with EM anbmaly F. 

On L-40 adjacent  t o  E i s  anomaly G which has  a 
magnitude of approximately -200 m i l l i v o l t s  and i s  
centered  a t  10s. It c o r r e l a t e s  wi th  EM anomaly G i f  
G extends N70E t o  L-4.0. 

Anomalies I t o  K on L-8 a r e  b a r e l y  above t h e  no i se  
l e v e l .  Anomaly I r e f l e c t s  t h e  main showing. Anomaly L 
could be one bad reading s i n c e  on t h e  g rad ien t  p r o f i l e  

Geotronics Surveys Ltd. 
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t h e r e  i s  not 2 c o r r e l a t i n g  p o s i t i v e  high t o  t h e  negat ive  
high. Possibly t h e  negat ive  reading w a s  misread and 

I t h e r e  i s  no anomaly. I 
Though it is not known whether g r a p h i t e  occurs  

I i n  t h e  a rea  o r  n o t ,  t h e  p o s s i b i l i t y  of it causing some $ 1  
o r  a l l  of t h e  anomalies should not  be overlooked. 

CONCLUSIONS AND RECOMMENDATIONS 

I The VLF-EM and SP surveys produced a number of I 
anomalies,  some being r a t h e r  discont inuous from one 

survey l i n e  t o  t h e  next and t h u s ,  perhaps,  r e f l e c t i n g  

I v a r i a t i o n s  i n  sulphide content .  Some of t h e s e  anomalies I 
seem t o  be s t r i k i n g  i n  t h e  same d i r e c t i o n  as t h e  
sulphide-,quartztveins and some of those  of t h e  SP cor- 

r e l a t e  wel l  with t h e  VLF-EM. Therefore,  f u r t h e r  ex- 
p l o r a t i o n  on t h i s  property i s  d e f i n i t e l y  warranted 
and i s  recommended i n  t h e  fo l lowing manner: 

I 1) SP anomalies L and C should be rechecked. 
The gradient  SP survey should be continued S20E on 
l i n e s  35 and 40 u n t i l  t hey  a r e  w e l l  out  of t h e  ano- 
mal ies  D and E. 

2) A l l  of t h e  VLF-EM and SP anomalies should 
be rechecked before any f u r t h e r  survey work of t h i s  
t y p e  i s  done on t h i s  property.  The most economical 
method i s  by s o i l  geochemistry wi th  t h e  samples being 
t e s t e d  f o r  copper. 

* - Gaotronier Surveys Ltd. 
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3 )  The anomalies t h a t  prove out  by ( 2 )  should 

t h e n  be f u r t h e r  checked by hand o r  ' c a t v  t r ench ing  

and/or by a small X-ray diamond d r i l l .  

4)  The property,  e s p e c i a l l y  around t h e  survey 

a r e a  should be geologica l ly  mapped. This  w i l l  have 

a twofold value i n  he lp ing  t o  a s c e r t a i n  t h e  proper ty  

p o t e n t i a l  and i n  a s s i s t i n g  any f u r t h e r  geophysical  

i n t e r p r e t a t i o n .  











C.raduaJ~e of t h e  Uxiversi ty-  of 5 ~ L t l s h  Gel-~nnSla f n  Sc i ence  
(B,Sc,)  i n  Geo?hysics, 

Exper ience,  cech:iical and i ; ; t e ~ p r e t 2 . t i o ~ e l ,  I n  v a ~ i o a s  
geophysZcal s ~ r - f e y s  : rnagzea~axet e ~ ,  S ~ C Z - G T G ~ ~ ~ ~  ~~.~,ne",lc, s e 2 -  
p o t e n t i a l ,  g r a v i - ~ y ,  inC-xeci p o l a r i z z 7 ~ l o n ,  r e s P s t i v i "  Auy- zzd 
se i smic  xe thocs ,  

-i of ' - - i,o8 - Presen t  - Ceo$ays l c l s t  f o r  Geo-brozlcs Su-veys ~ c c i , ,  
Vancouver, 3 ,  @ , 

1968 j e x p l o r a t i o n  szason)  - 3'ield Gso;$:ysicist f o r  Geo-X 
Surveys  L t d ,  , V&iqco~ver, B ,C ,  

1967 (explorzt io ;?  sezson; - ? i e l d  S----.i- L ~ ~ L ~  ~ i s o r  ~n 
chemical  work aLd g e o l o g i c a l  rnap2ing ?or  
C oapany , 



QFFICE O F  THE CHIEF  ANALYST AND ASSAYER 

THt GWCRNMINT OF 
THC PROVINCE OF BRITISH COLUMBIA - 

DEPARTMENT OF M lNES AND PETROLEUM RESOURCES 
VlCTORIA 

Mr. W.J. Stuar t ,  
............................................................................................................................................................................................ SAMPLE RECEIVED FROM 

910 Calverhall St., North Vancouver, B.C. ........................................................................................................................................................................................... ........... ............ ADDRESS .. .. 
I 

Spectrochernical Analysis: Copper, and a very 
small f r a c t i o n  of 1 per  cen t  of zinc were found; . 
t he  o t h e r  base metals  found, and t h e i r  percent- 
ages, were those occurring normally i n  rocks. 

LABORATORY NO. 

Assays : Gold t r a c e  
S i l v e r  20.4 oz. p e r  ton  
Copper 12.79% 

Radioactivi ty:  No g r e a t e r  than t h a t  
occurring normal l y  i n  rocks. 

SUBMITTER'S MARK LABORATORY REPORT 

32 31 2/15 
( 

THIS  DOCUMENT.  OR ANY P A R T  THEREOF. MAY N O T  BE REPRODUCED 
FOR PRONIOTIONL~I  3 d  ADVERTLSlNG PURPOSES. 

April  14th  1970 -0 DATE. ......................................................................... 

i x x.<L4zzA! L 6,: ................................. ............................................................. 
C H I E F  A N A L Y S T  A N D  A S S A Y E R .  

0 

422/25 C 

t 

Referred t o  t h e  Mineralogical  Branch f o r  
examination; you w i l l  hear  from them d i r e c t .  -. 



LTD. 

1500 PEMBERTON AVENUE, NORTH VANCOUVL ,,.C. 
PHONE: 988-5315 

CER"PIF1CAYE OF ASSAY 
TELEX: 04-54554 

Gold & Silver values reported on these sheets 
NOTE: have not been adjusted to compensate loses and 

Rejects retained two weeks gains inherent in fire assay methods. 
Pulps retained three months 
unless otherwise arranged. Gold calculated at $ per ounce 

h Columbia 



1500 PEMBERTON AVENUE, NORTH VANCOUVER, B.C. 
PHONE: 988-5315 TELEX: 04-54554 

REPORT OF: 
Spectrographic Analysis REPORT NO. A21 -372 

PROJECT: DATE: 
July 21, 1977 

REPORTED TO: 
W.9. Stuart  

910 Calverhall S t .  

North Vancouver, 0. C. 

swm~ee: /a21 -372-1 

Antimony N D  
Arscni c E19 D 
Bar1 urn 
Beryl '3 ium 
Bismuth b4 D 
Boron 0.501 
Cadmi ulil ND 

0 @a1 c i  urn Major 
Chrom4 urn 0.03 
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SOIL SAMPLING AND RECHECKING 

OF 

SELF POTENTIAL LINES 

ARGO CLAIMS 
KAMLOOPS MOD.,  B e  C *  

Howard Larson, geophys ic is t ,  of Geot,ronics 

Surveys Ltd. ,  c a r r i e d  out SP work during t h e  l a t t e r  

p a r t  of September, 1971 and w a s  accompanied by 

O W. J. S t u a r t ,  owner of t h e  claims. The purpose was 

t o  check t h e  r e s u l t s  of 2 l i n e s .  Time permit ted 

a l s o  t o  extend t h e  end of one l i n e  as t h e  end was 

anomalous and open. S t u a r t  a l s o  picked up s o i l  

samples on L-30. 

Larson a l s o  examined t h e  main showing and t h e  

i n i t i a l  post  f o r  ARGO claims 1-4 and found them t o  

e x i s t  a s  mentioned i n  t h e  main repor t .  

SELF POTENTIAL 

1) SURVEY PROCEDURE - A s  recommended pre- 

v ious ly  i n  t h e  r e p o r t ,  l i n e s  8 and 30 were resurveyed, 

by d i r e c t l y  measuring t h e  s e l f  p o t e n t i a l  r a t h e r  than  

C, 
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its gradient as was done before. This was carried 







i f  t h e  anomalies a r e  very l o c a l i z e d ,  
anomalies J and K could have been 
missed. , 

b) The resurveyed readings  on a l l  l i n e s  
a r e  genera l ly  lower than  those  taken  
on f i r s t  survey which i s  probably due 
t o  t h e  d i f f e r e n t  ground cond i t ions  
which i n  t u r n  i s  caused by t h e  seasonal  
change i n  weather. This  could elim- 
i n a t e  a l l  anomalies except perhaps L, 
i f  it exis ted.  

c) The 100-foot spacing missed I which can 

.only be picked up by 50-foot spacing. 

However, t h e  purpose of resurveying l i n e  8 was t o  
determine whether anomaly L ex i s t ed .  Taking (b) 
i n t o  cons idera t ion ,  it, i n  a l l  p r o b a b i l i t y ,  does 
not  e x i s t  and was t h e r e f o r e  i n i t i a l l y  caused by 
opera to r  e r ro r .  

The shape of t h e  s e l f  p o t e n t i a l  p r o f i l e  of 
L-30 surveyed by.measuring s e l f  p o t e n t i a l  and t h a t  
surveyed by measuring i ts  grad ien t  agree  very  c lose ly .  
However, t h e  magnitude of many of t h e  readings  a r e  
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a )   in$ 8 was not  resurveyed on exac t ly  

t h e  same l i n e  a s  before. Therefore,  

i 
? 
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I l e s s  than  those  taken previous ly ,  t h e  reason of 

I which i s  discussed i n  t h e  previous paragraph. The 
f a c t  t h a t  anomaly C checks s o  c l o s e l y  l e n d s  more 
p r o b a b i l i t y  t o  t h e  i n t e r p r e t a t i o n  t h a t  t h e  VLF-EM 
anomalous zone i n  t h i s  a r e a  i s  caused by one l a r g e  
conductor. 

/ 

The extension on L-40 d i d  not  complete anomaly E 
but has  shown r a t h e r  t h a t  it has  2 negat ive  maxima 
and perhaps more i f  t h e  l i n e  was extended f u r t h e r .  
From t h e  probable zero l e v e l ,  t h e i r  magnitudes a r e  
about -300 m i l l i v o l t s .  

SOIL SAMPLING 

1) .SAMPLE PROCEDURE - A l l  samples were dug 

wi th  a garden shovel t o  a depth of 6-8 inches.  Most 

of t h e  samples taken were from.the B horizon which 
w a s  a r u s t y  colour and, where no B e x i s t e d ,  from t h e  
C horizon which was more greyish.  They were then  

placed i n  brown wet-strength paper bags with t h e  
sample number marked thereon. The number of samples 
t aken  was 27. 

2) TESTING PROCEDURE - A 1 1  samples were 
t e s t e d  f o r  copper by Bondar-Clegg & Company Ltd,  of 

North Vancouver, B.C. The sample w a s  first thoroughly 
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I d r i e d  and then  s i f t e d  through an 80-mesh screen. 
A measured amount of t h e  s i f t e d  m a t e r i a l  i s  then  
put i n t o  a  t e s t  tube  wi th  subsequent measured 
a d d i t i o n s  of aqua r e g i a  ac id .  The mixture i s  then  
heated f o r  approximately 3 hours. The p a r t s  pe r  
m i l l i o n  (ppm) copper i s  then  measured by atomic 

I absorpt ion.  

3 )  DISCUSSION OF RESULTS - The r e s u l t s  a r e  
shown a t  t h e  end of t h i s  appendix. The p r o f i l e  of 

I '  t h e  r e s u l t s  i s  drawn on shee t  6. 

The r e s u l t s  a r e  r a t h e r  d isappoin t ing  s i n c e  a l l ,  
except one value,  a r e  around t h e  background l e v e l .  
Though t h e  number of samples a r e  too  few t o  g ive  an 
a c c u r a t e  s t a t i s t i c a l  a n a l y s i s ,  t h e  background l e v e l  
appears  t o  be approximately 40-60 ppm. The one value 
a t  s t a t i o n  0 i s  t h e r e f o r e  anomalous a t  106 ppm. 

Therefore,  it can be s a i d  t h a t  t h e  SP anomaly C 

i s  n o t  caused by chalcopyr i te  o r  any o t h e r  form of 
copper sulphide.  It i s  t h e '  w r i t e r ' s  opinion t h e n  
t h a t  t h e  most probable cause i s  massive p y r i t e  wi th  
2 l e s s e r  p o s s i b i l i t i e s  being p y r r h o t i t e  and graphi te .  
These 3 minera l s . a re  t h e  most l i k e l y  t o  produce an 
anomaly of such magnitude, but p y r i t e  is  t h e  only 
one so  f a r  found i n  t h e  area .  
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CONCLUSIONS 

The recommendations at the end of the main 
report should continue to be carried out until all 
the anomalies have been checked. Also, the source 
of anomaly C should still be determined since, if 
it is pyrite, it could have good gold values. 

An additional comment the writer would like 
to make on the SP survey is that many of the anomalies 
on different lines could well join with one another 

but tighter surveying such as on 200-foot spaced 
lines would have to be carried out in order to deter- 
mine this. For instance, anomalies A, B, C (south 
part), F and G could be due to one continuous source 
striking in a N70W-S70E direction. Furthermore, D 
could join to G or to E. However, since funds are 
limited, it is much more important to follow the 

recommendations the results of which, in any case, 
may reveal the continuity and strike of the source(s) 
of the anomalies. 

Respectfully submitted, 
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