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SUMMARY 

A VLF-EM survey w a s  completed over  
12-claim Greenstone Creek proper ty  
Mines L t d .  The claims a r e  loca t ed  

a po r t ion  o f  t h e  
of Nicola Copper 
near  t h e  confluence 

of Greenstone Creek w i t h  Meadow Creek. Access i s  
by t h e  Lac Le Jeune road  which l e a v e s  Highway No. 1 
west o f  Kamloops. The t e r r a i n  i s  f a i r l y  g e n t l e ,  t imber  
on t h e  p rope r ty  i s  l a r g e l y  c o n i f e r s ,  and much of it i s  
covered w i t h  g l a c i a l  d r i f t .  

A l l  o f t h e  p rope r ty  i s  under la in  by t h e  Nicola grsup 
of  rocks.  F ive  miles t o  t h e  west and n i n e  miles t o  t h e  
e a s t ,  t h i s  group has been in t ruded  by a c i d i c  rocks of 
t h e  Coast In t rus ions .  There are  no known copper 
occurrences on t h e  proper ty  but t h e r e  are many i n  t h e  
gene ra l  area. 

A Geonics EN-16 w a s  used t o  c a r r y  out  t h e  survey. 
r e s u l t i n g  in-phase data w a s  F r a s e r - f i l t e r e d ,  p l o t t e d ,  
and contoured on a 5-degree i n t e r v a l .  Also t h e  in-phase, 
quadrature  and F r a s e r - f i l t e r e d  in-phasewre  p r o f i l e d .  

The 

The r e s u l t s  produced 2 r e l a t i v e l y  s t rong  anomalies 
t h a t  may be r e f l e c t i n g  e i t h e r  one broad conductor o r  
2 narrow conductors. There were s e v e r a l  o t h e r  smaller 
anomalies. 

CONCLUSIONS 

1. The Anomalies A and B may be caused by one broad 
conductor t h a t  could be a su lphide  body. The h i l l  
between t h e  2 anomalies i n t roduces  t h e  p o s s i b i l i t y  



(ii) 

of it being caused by an i n t r u s i v e  stock. 

2, 

3 .  

A t  l e a s t  some of t h e  anomalies, inc luding  A and B 
i f  r e f l e c t i n g  2 s e p a r a t e  sources ,  a r e  probably 
caused by f a u l t ,  shea r ,  and/or mineral ized zones. 

Addi t iona l  work should be done on t h e  proper ty  t o  
g ive  a more d e f i n i t e  i n t e r p r e t a t i o n  t o  t h e  VLF-EM 
r e s u l t  s . 

REC OMMFXDAT IONS 

1. 

2. 

3 .  

It i s  important t h a t  t h e  proper ty  be  thoroughly 
geo log ica l ly  mapped. Cor re l a t ing  any f u t u r e  
geophysical  o r  geochemistry wi th  known geology 
enhances t h e i r  i n t e r p r e t a t i o n .  

The proper ty  should be s o i l  sampled and t h e  r e s u l t s  
t e s t e d  f o r  copper. 
100-foot i n t e r v a l s ,  and 50-foot i n t e r v a l s  a c r o s s  
a l l  of t h e  VLF-EM anomalies. 

It i s  recommended t o  sample a t  

Considerat ion should be given t o  us ing  seismic 
r e f r a c t i o n  f o r  determining overburden depth on 
any anomalies. This  u s u a l l y  he lps  i n  g iv ing  a 
b e t t e r  i n t e r p r e t a t i o n  of geophysical o r  geochemical 
survey r e s u l t s .  
t h e  optimum p o s i t i o n  of any p o s s i b l e  diamond 
d r i l l  holes .  

It a l s o  assists i n  determining 

, 
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(iii) 

4. Diamond d r i l l i n g  may be warranted a f t e r  t h e  above 
recommendations a r e  c a r r i e d  out  but it i s  not  
recommended u n t i l  t hey  have been . If d r i l l i n g  
i s  being contemplated a t  t h i s  s t a g e ,  however, t h e  
w r i t e r  has  spo t t ed  3 proposed ho le s  shown on 
shee t  1 i n  o rde r  of p r i o r i t y .  It is  recommended 
t o  d r i l l  a t  l e a s t  t h e  first hole  wi th  a 45' d i p  
towards t h e  no r theas t .  This  t a k e s  i n t o  account 
t h e  p o s s i b l e  d i p  of t h e  c a u s i t i v e  source towards 
t h e  southwest. 

Respec t fu l ly  submit ted,  

GEOTRON ICS SURVEYS LTD. 

I [  
David G. Mark 
Geophysicist  

L ii 

, 
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GEOPHYSCIAL REPORT 
on a 

VLF-EM SURVEY 
KR & K CLAIMS 

CREENSTONE CREEK, KAMLOOPS M.D., B.C. 

INTRODUCTION GENERAL RENARKS 

This  r e p o r t  d i scusses  t h e  procedure,  compilation and 
i n t e r p r e t a t i o n  of a very low frequency electromagnet ic  
(VLF-EM) survey c a r r i e d  out  on t h e  KR & K claims during 
May and June, 1973. 

The f i e l d  work w a s  c a r r i e d  out  by Richard Conte who w a s  
under superv is ion  of t h e  w r i t e r .  
p rope r ty  on J u l y  10,  1973. The number o f  l i n e  miles 
completed w a s  9.25 and t h e  a r e a  covered by t h e  survey 
i s  as  shown on f i g u r e  2. 

The w r i t e r  v i s i t e d  t h e  

The o b j e c t  of t h e  VLF-EM survey w a s  t o  o u t l i n e  any 
probable a r e a s  of copper su lphide  minera l iza t ion .  
secondary o b j e c t  w a s  t o  d e l i n e a t e  f a u l t ,  shea r ,  o r  contac t  
zones t h a t  may be important t o  t h e  c o n t r o l  and depos i t i on  
of any p o s s i b l e  copper sulphides .  

A 

PROPERTY AND OWNERSHIP 

The proper ty  i s  comprised o f  1 2  contiguous mineral  claims 
as  shown on f i g u r e  2 and as  descr ibed i n  t h e  t a b l e  below. 
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CLAIM NAME RECORD NUMBER EXPIRY DATE 

KR & K 200-211 97255 - 97266 June 2 , 1973 

The expi ry  d a t e  does not  t a k e  i n t o  account t h e  
assessment c r e d i t s  app l i ed  f o r  t h e  VLF-EM survey. 

A l l  c la ims a r e  wholly owned by Nicola Copper Mines'Ltd. 
of Sur rey ,  B.C. 

LOCATION AND ACCESS 

The proper ty  i s  loca ted  21 a i r  mi les  S 50 W of t h e  c i t y  
of Kamloops and 25 a i r  miles N 10 E of  t h e  town of 
M e r r i t t .  

- 

The geographical  coord ina tes  a r e  50' 28.5' N l a t i t u d e  
and 120' 4.2' W longi tude.  

Access t o  t h e  claims i s  b e s t  by t h e  Lac Le Jeune road 
which l e a v e s  Highway No.1 about 6 mi les  west o f  Kamloops. 
One t r a v e l s  1 5  mi les  sou the r ly  on t h i s  road  t o  an 
i n t e r s e c t i o n  wi th  a road going wes ter ly .  The proper ty  i s  
about 1 2  m i l e s  west of t h e  i n t e r s e c t i o n .  Access can a l s o  
be gained by t r a v e l l i n g  t o  t h e  town of Logan Lake f r o m  
e i t h e r  Savona, Ashcroft  o r  M e r r i t t ,  The proper ty  is  6 
mi les  e a s t  o f  Logan Lake. 

PHYSIOGRAPHY 

The p rope r ty  i s  found wi th in  t h e  physiographic u n i t  known 
as  t h e  Thompson P la t eau  which i s  p a r t  of t h e  I n t e r i o r  
P l a t eau  system. The t e r r a i n  i s  q u i t e  gen t l e .  The 
e l e v a t i o n  v a r i e s  from 3900 t o  4100 f e e t  as1 g iv ing  a range 
of  200 f e e t .  

, 
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The main water  source f o r  t h e  proper ty  i s  Meadow Creek, 
which flows through t h e  southern end of t h e  proper ty  
and Greenstone Creek which flows sou the r ly  o f f  o f  i t s  
e a s t e r n  edge i n t o  Meadow Creek. I n  a d d i t i o n  t h e r e  a r e  
2 small l a k e s  loca t ed  on t h e  claim group i t s e l f .  

The t imber  on t h e  proper ty  c o n s i s t s  mainly of p ine  and 
pop la r ,  wi th  some spruce. Deadfal l  i s  minimal and 
underbrush i s  r e s t r i c t e d  t o  t h e  c reeks  and l a k e  edges. 

P l e i s tocene  i c e  occupied t h e  Thompson P la t eau  and t h u s  
much o f  t h e  claims a r e a  i s  covered by g l a c i a l  d r i f t  which 
could become q u i t e  deep over t h e  f l a t t e r  a r eas .  

HISTORY OF PREVIOUS - WORK - 
Apparently,  no previous phys ica l ,  geo log ica l ,  geochemical, 
and/or geophysical  work has  been c a r r i e d  out on t h e s e  claims. 

GEOLOGY 

The geology i s  l a r g e l y  taken  from t h e  G.S.C. map of t h e  
a r e a  by W.E. Cockfield. 

The p rope r ty  i s  e n t i r e l y  unde r l a in  by t h e  Nicola Group of  
rocks which i s  o f  Upper T r i a s s i c  Age. It c o n s i s t s  of 
greenstone,  a n d e s i t e ,  b a s a l t ,  agglomerate, b r e c c i a ,  t u f f ,  
minor a r g i l l i t e ,  l imestone and conglomerate. 

Five mi les  t o  t h e  west and n ine  mi les  t o  t h e  e a s t ,  t h e  
Nicola  Group is  i n  contac t  w i th  t h e  Guichon Creek Ba tho l i th  
and t h e  Cent ra l  Nicola Ba tho l i th  r e spec t ive ly .  These 

, 
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b a t h o l i t h s  c o n s i s t  of g ranod io r i t e  and quar tz  d i o r i t e  
and a r e  of t h e  Coast In- t rusions which i s  of J u r a s s i c  and 
( ? )  l a t e r  age. 

There i s  no known copper mine ra l i za t ion  on t h e  property.  
However, t h e r e  a r e  dozens o f  occurrences i n  t h e  genera l  
a r ea .  

The c l o s e s t  2 copper p rospec t s  a r e  loca t ed  2 mi les  west 
o f  t h e  proper ty  on t h e  Lac Le Jeune road and l e s s  than  
2 mi les  south of t h e  proper ty  j u s t  west of Homfray Lake. 
( s e e  f i g u r e  2) .  
copper minera ls  w i th in  a prophyry; and t h e  o t h e r ,  c u p r i t e  
w i th in  f r a c t u r e s  (Cockfield,  p.126). 

The one c o n s i s t s  of  disseminated 

The Guichon Creek Batholi-th i s  hos t  t o  a number of 
disseminated copper su lphide  mines and p rospec t s  and 
some massive copper su lphide  prospects .  

S ix t een  mi les  no r theas t  of t h e  proper ty  a r e  a number of 
copper mineral  occurrences wi th in  both t h e  I ron  Mask 
B a t h o l i t h  and t h e  o l d e r  in t ruded  Nicola rocks.  Generally,  
t hey  occur as ve ins ,  impregnations,  stockworks, and 
minera l ized  shear  zones wi th  t h e  p r i n c i p l e  copper minera ls  
being cha lcopyr i t e ,  b o r n i t e ,  and n a t i v e  copper. 

INSTRUMENTATION - AND THEORY 

A VLF-FN r e c e i v e r ,  model 131-16, manufactured by Geonics 
Limited (formerly Ronka) of Toronto, Ontar io  was used 
f o r  t h e  survey. T h i s  instrument i s  designed t o  measure 
t h e  magnetic component of a very low frequency (VLF) 
e lectromagnet ic  f i e l d .  
t r a n s m i t t e r  l oca t ed  a t  S e a t t l e ,  Washington and t r a n s m i t t i n g  
a t  18.6 KHz. w a s  used. 

The U.S. Navy submarine 

- Geotronics Surveys Ltd. 
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I n  a l l  e lectromagnet ic  prospec t ing ,  a t r a n s m i t t e r  
produces an a l t e r n a t i n g  magnetic f i e l d  (primary) by 
a s t rong  a l t e r n a t i n g  cu r ren t  u s u a l l y  through a c o i l  of 
wire.  If a conductive mass such as  a su lphide  body i s  
wi th in  t h i s  magnetic f i e l d ,  a secondary a l t e r n a t i n g  
cu r ren t  i s  induced wi th in  it which i n  t u r n  induces a 
secondary magnetic f i e l d  t h a t  d i s t o r t s  t h e  primary 
magnetic f i e l d .  It i s  t h i s  d i s t o r t i o n  t h a t  t h e  EM 
r e c e i v e r  measures. 
from 16 t o  24. KHz. whereas most EM ins t ruments  use 
f requencies  ranging from a few hundred t o  a few thousand 
Hz; Because of i t s  r e l a t i v e l y  high frequency, t h e  
VLF-EM can p i ck  up bodies  of a much lower conduct iv i ty  
and 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 e c t r o l y t e - f i l l i n g '  f a u l t  o r  shear  zones and porous 
hor izons ,  g r a p h i t e ,  carbonaceous sediments,  l i t h o l o g i c a l  
c o n t a c t s  as  w e l l  as  su lphide  bodies  of t o o  low a 
conduc t iv i ty  f o r  o t h e r  EM methods t o  p ick  up. 
Consequently t h e  VLF-EM has  a d d i t i o n a l  u ses  i n  mapping 
s t r u c t u r e  and i n  picking up su lphide  bodies  o f  t o o  low 
a conduct iv i ty  f o r  convent ional  E!N methods and t o o  small 
f o r  induced p o l a r i z a t i o n  ( i n  p l a c e s  it can be used 
i n s t e a d  o f  I P ) .  However, i t s  s u s c e p t i b i l i t y  t o  lower 
conductive 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  expla in  and, t h u s ,  VLF-EM pre fe rab ly  
should not be i n t e r p r e t e d  without  a good geologica l  
knowledge o f  t h e  proper ty  and/or o t h e r  geophysical and 
geochemical surveys. 

The VLF-EM uses  a frequency range 

SURVEY PROCEDURE 

The base l i n e  w a s  measured i n  from t h e  i n i t i a l  pos t  of 

KR and K 202 and 203 mineral  c la ims and w a s  marked Sy 
. 

-. 
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pink and blue f l agg ing  t a p e ,  
d i r e c t i o n ,  

It runs i n  a north-south 

The survey l i n e s  a r e  200 f e e t  a p a r t  and run i n  an east-west 
d i r e c t i o n ,  The s t a t i o n s  on t h e s e  l i n e s  a r e  50 f e e t  a p a r t  
and a r e  marked by pink f l agg ing  t ape .  
t aken  by t h e  instrument a t  t h e s e  s t a t i o n s  and were read 
f a c i n g  west. 

Readings were 

C O M P I L A T I O N  -- OF DATA 

S ince  t h e  in-phase readings  were read i n  percent  of 
s lope ,  t hey  were changed t o  read i n  degrees. 
then  reduced by applying t h e  F r a s e r  F i l t e r .  
d a t a ,  as  shown on shee t  1, a r e  p l o t t e d  between t h e  
reading  s t a t i o n s .  
contoured a t  i n t e r v a l s  of 5'. 

They were 
F i l t e r e d  

The p o s i t i v e  f i l t e r e d  va lues  were 

I n  a d d i t i o n ,  t h e  in-phase, quadrature ,  and F r a s e r - f i l t e r e d  
in-phase va lues  were p r o f i l e d  on shee t  2 a t  a h o r i z o n t a l  
s c a l e  of 1 1 1  = 2009 and a v e r t i c a l  s c a l e  of 1" = l o o ,  

The Fraser f i l t e r  i s  e s s e n t i a l l y  a 4 poin t  d i f f e r e n c e  
ope ra to r  which t ransforms zero c ros s ings  i n t o  peaks, and 
a low pass  smoothing opera tor  which reduces t h e  inherent  
high frequency no i se  i n  t h e  da ta .  Therefore ,  t h e  noisy ,  
non-contourable d a t a  a r e  t ransformed i n t o  l e s s  no isy ,  
contourable  d a t a ,  Another advantage o f t h i s  f i l t e r  i s  
t h a t  a conductor t h a t  does not  show up as  a cross-over 
on t h e  u n f i l t e r e d  d a t a  q u i t e  o f t e n  w i l l  show up on t h e  
f i l t e r e d  data .  

Geotronics Surveys Ltd. 



D I S C U S S I O N  - OF RESULTS 

The VLF-EM survey,  as can be seen on shee t  1, has  
produced s e v e r a l  anomalies (or conductive zones) some 
of  which a r e  d e f i n i t e l y  worthy of explora t ion  i n t e r e s t .  
S i x  of t h e s e  a r e  discussed below and a r e  l a b e l l e d  by 
t h e  l e t t e r s  A t o  G r e spec t ive ly .  

The w r i t e r  would l i k e  t o  aga in  poin t  out  t h a t  i n t e r p r e t a t i o n  
o f  a VLF-EM survey without c o r r e l a t i n g  wi th  o t h e r  work 
such as geo log ica l ,  geochemical, and/or o t h e r  geophysical 
surveys i s  very  d i f f i c u l t .  The p o s s i b l e  causes  o f  a 
VLF-EM anomaly can be many and t h e r e f o r e  much of  t h e  
fo i lowing  i s  conjec tura l .  

Anomalies A and B a r e  2 anomalies o f  prime i n t e r e s t .  
reasons  f o r  t h i s  i s  a s  follows: 

The 

1) Both have a good s t r i k e  l e n g t h ,  being about 2000 f e e t  
long. 

2) Both have a r e l a t i v e l y  high i n t e n s i t y .  Anomaly B 
reaches  a maximum of 3 8 O ,  by f a r  t h e  h ighes t  on t h e  
property.  

3 )  Because o f  t h e  shape and p o s i t i o n  of t h e  anomalies, 
it i s  s t r o n g l y  p o s s i b l e  t h a t  both anomalies a r e  
r e f l e c t i n g  t h e  edges of one broad, f l a t  conductor 
r a t h e r  t han  2 long ,  narrow conductors. The reason 
f o r  t h i s  con jec tu re  i s  t h a t  any EM u n i t  measuring 
t h e  tilt angle  w i l l  show up a s  anomalous any p l ace  
where t h e r e  i s  a change i n  conduct ivi ty .  Therefore,  
i f  a broad f l a t  conductor occurs  i n  a rneciium (such 
as  count ry  rock) o f  r e l a t i v e  non-conductivity, t h e  

, 
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edges of t h e  conductor w i l l  show up as  anomalous, 
and not  i t s  center .  

If A and B a r e  o u t l i n i n g  one conductor, then  i ts  dimensions 
a r e  1500 f e e t  by up t o  800 f e e t  and i t s  s t r i k e  i s  
nor thwes ter ly .  
low-grade su lphide  body. O f  p a r t i c u l a r  i n b r e s t  i s  t h e  
h i l l  between t h e  t w o  anomalies shown on l i n e s  4s and 
6s: The h i l l  could be caused by an i n t r u s i o n  of  more 
r e s i s t i v e  rock i n t o  t h e  Nicola rocks ,  poss ib ly  a s tock  
of t h e  Coas t  In t rus ions .  Whatever i t s  cause,  it 
d e f i n i t e l y  appears  t o  be r e l a t e d  t o  t h e  2 anomalies A & B. 

Its c a u s i t i v e  source may we l l  be a 

If A and B do not  r e f l e c t  one conductor,  t hen  they  r e f l e c t  
2 s e p a r a t e  conductors. The c a u s i t i v e  sources  of t h e s e  
may be a s e r i e s  of w a t e r - f i l l e d  faul ts  and/or shea r  zones. 
Sulphides  may be depos i ted  along t h e s e  zones. A s  shown on 
shee t  1, much of anomaly A fo l lows  a long  swampy ground and 
t h e r e f o r e  p a r t  of t h e  cause of t h e  anomaly may be c l a y  
sediments deposi ted i n  t h e  swamp. However, t h e  cause of t h e  
swamp i t s e l f  i s  l i k e l y  a zone of weakness wi th in  t h e  under- 
l y i n g  bedrock caused by a f a u l t  o r  shear  zone. 

The p r o f i l e s  were drawn i n  t h e  hope o f  being a b l e  t o  
a s c e r t a i n  t h e  d i p  o f  any conductors. It is  d i f f i c u l t  t o  
a c c u r a t e l y  a s c e r t a i n  t h a t  of A and B (whether one o r  two 
s e p a r a t e  conductors) but it appears  t o  be very c lose  t o  
v e r t i c a l  w i th  poss ib ly  a s m a l l  d i p  t o  t h e  southwest. 

Anomalies C and D a r e  of similar i n t e n s i t y  (about 20'). 
C ' s t r i k e s  nor thwes ter ly ,  i s  a t  l e a s t  200 f e e t  long and is  

, 

I Geotronics Surveys Ltd. 



9 

open o n t h e , n o r t h  end. These anomalies,  as  we l l  as  
E ,  may be caused by s t r u c t u r e  and/or sulphides.  

A t  F ,  t h e  va lues  on l i n e s  lbS, 16S, and 18s appear 
t o  be r e f l e c t i n g  t h e  nega t ive  component of an  anomaly 
of f a i r l y  high i n t e n s i t y ,  The anomaly probably is  over  
t h e  l a k e  and t h e r e f o r e  t h e  anomalies a t  G may be i t s  
nor thern  extension. The cause of  t h i s  anomaly could 
be l a k e  sediments, but  o t h e r  causes  should not  be 
precluded. 

Respec t fu l ly  submitted,  

GEOTRON ICS SURVEYS LTD . 

Ju ly  3 1 ,  1973 

David G, Mark 
Geophysicist  

Geotronics Surveys Ltd. 



c 

SELECT ED B IEL IOGRA PH Y 

Carr, J.M. Geology of t h e  Bethlehem and Craigrnont 
Deposi ts ,  i n  "Tectonic His tory  and Mineral  Deposits 
of t h e  Western Cord i l l e r a*@,  pp. 321-328, C1.M.M. 
S p e c i a l  Vol. No. 8 ,  1966. 

Carr, J . M . ,  Deposi ts  Associated wi th  t h e  Eas te rn  P a r t  
of t h e  I ron  Mask Ba tho l i th  near  Kamloo-ns. Annual 
Report 'of  t h e  Min i s t e r  of Mines of B r i t i s h  Colum'ciz, 
pp. 47-69, 1956. 

Cockfield,  W.E. Geolom and Mineral  DeDosits o f  t h e  Nicola 
Map-Area, B r i t i s h  Columbia, G.S.C. Mem. 24-9, 1948. 

Coveney, C.J. The Bethlehem Copper Proper ty ,  Western Mines 
and O i l  Review, V.35, pp. 41-43, 1962. 

Department ofEnergy, Mines & Resources, Ottawa, Airborne 
Magnetic Map - M a m i t  Lake, Map 52l2G, Sheet 92 
I/7, 1968. 
- d i t t o  - Cherry Creek, Map 5217, Sheet 92 1/10, 1368. 

Duffel,  S. and McTaggart, K.C.,  Ashcroft  Map-Area, B r i t i s h  
Columbia, G.S.C. Mem 262, 1951. 

F r a s e r ,  D.C. , Contouring o f  VLF-EM Data, Geophysics, 
Vol. 34, ~0.6 (December, 1969). 

Fountain,  David K . ,  The Appl ica t ion  o f  Geophysics t o  
Disseminated Sulphide Deposi ts  i n  B r i t i s h  Columbia, 
McPhar Geophysics Ltd. ,  September, 1969. 

-. 

Geotronics Surveys Ltd. 



SELECTED BIBLIOGRAPHY 
PAGE 2. 

Mathews, W.H. Geology of t h e  I ron  Mask Ba tho l i th ,  
unpublished t h e s i s  f o r  t h e  degree of Master 
of Science,  Un ive r s i ty  o f  B r i t i s h  Columbia, 
about 1942. 

Min i s t e r  of Mines and Petroleum Resources, B.C. 
Report ,  pp. 28-45, 1962. 

Annual 

Northcote ,  K.E. Geology and Geochronology o f  t h e  
Guichon Creek Ba tho l i th ,  B.C.D.M. Bull .  56, 1959. 

P r e s t o ,  V.A.G. Geology of t h e  Eas te rn  P a r t  o f  t h e  I ron  
Mask B a t h o l i t h ,  Report of  t h e  Min i s t e r  o f  Mines 
and Petroleum Resources, 1967. 

, 

Geotronics Surveys Ltd. 



GEOPHYSICIST’S CERTIFICATE 

I, D A V I D  G. MARK, of  t h e  C i ty  o f  Vancouver, 
i n  t h e  Province of B r i t i s h  Columbia, do hereby c e r t i f y :  

That I a m  a Consulting Geophysicist  of 
Geotronics Surveys L t d . ,  wi th  o f f i c e s  a t  514-602 West 
Hast ings S t r e e t ,  Vancouver 2 ,  B.C. 

I f u r t h e r  c e r t i f y  t h a t :  

1. 

2. 

3. 

4. 

5. 

I a m  a graduate  o f  t h e  Un ive r s i ty  of B r i t i s h  
Columbia (1968) and hold a B.Sc. degree i n  
Geophysics. 

I have been p r a c t i s i n g  i n  my p ro fes s ion  f o r  t h e  
p a s t  f i v e  yea r s  and have been a c t i v e  i n  t h e  
mining i n d u s t r y  f o r  t h e  p a s t  e igh t  years .  

I a m  an a s s o c i a t e  member o f  t h e  Soc ie ty  o f  
Explorat ion Geophysicis ts  and a member of t h e  
European Associat ion of Explorat ion Geophysicists.  

This  r e p o r t  i s  compiled f rom da ta  obtained f r o m  
a VLF-EM survey c a r r i e d  out by Richard Conte 
under t h e  superv is ion  o f  myself, during May 
and June,  1973 on t h e  KR & K claims and f rom a 
personal  v i s i t  t o  t h e  proper ty  on J u l y  10, 1973. 

I have no d i r e c t  o r  i n d i r e c t  i n t e r e s t  i n  t h e  
p r o p e r t i e s  o r  s e c u r i t i e s  of  Nicola Copper Mines 
Ltd. (NPL), Sur rey ,  B.C. nor  do I expect t o  
r e c e i v e  any i n t e r e s t  t h e r e i n .  

Geophysicist  

J u l y  31, 1973 

, 

- - Geotronics Surveys Ltd. 



ENGINEER'S CERTIFICATE 

I, LAURENCE SOOKOCHOFF, of t h e  C i ty  o f  Vancouver, 
i n  t h e  Province of B r i t i s h  Columbia, do hereby c e r t i f y :  

That I a m  a Consulting Geologist  and an a s s o c i a t e  
wi th  T.R. Tough & Associa tes  Ltd. ,  wi th  o f f i c e s  a t  519- 
602 West Hast ings S t r e e t ,  Vancouver 2 ,  B.C. 

I f u r t h e r  c e r t i f y  t h a t :  

1. 

2. 

3 .  

4. 

5. 

- Geotronics Surveys Ltd. 

I a m  a graduate  o f  t h e  Un ive r s i ty  o f  B r i t i s h  
Columbia (1966) and hold a B.Sc. degree i n  
Geology. 

I have been p r a c t i s i n g  i n  my profess ion  f o r  t h e  
p a s t  s ix  years .  

I a m  r e g i s t e r e d  wi th  t h e  Assoc ia t ion  o f  
P ro fes s iona l  Engineers of B r i t i s h  Columbia. 

I have s tud ied  t h e  accompanying r e p o r t  dated 
J u l y  31, 1973 on a VLF-EiVT survey submitted by 
Geotronics Surveys Ltd. ,  w r i t t e n  by David 
G. Mark, Geophysicis t ,  and concur wi th  f i n d i n g s  
t h e r e i n .  

I have no d i r e c t  or i n d i r e c t  i n t e r e s t  whatsoever 
i n  t h e  proper ty  descr ibed h e r e i n ,  nor i n  t h e  
s e c u r i t i e s  of Nicola Copper Mines L t d .  (NPL).,  
and do not  expect i n t e r e s t  t h e r e i n .  

July 3 1 ,  1973 

, 



! 

N 

DRAWN PDT DATE JULY 1973 
.~ P D T  



dWN WlW73 
38"a'w sdooiwvn 

Altl3dOtld 'tJ3 3NOlSN3389 
('la") '011 S3NIW 83dd03 Vl031N 

I 
all SA.3hbiflS S31NOt11033 

........................................ .................................... 
1 pad"" bbbo'"" 1 \ 

\, 

f .,, 1 

0 

r \ 

c) n3' 








