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A combined magnetometer, VLF-EM and s o i l  geochemistry survey 
w a s  completed over a po r t ion  of t h e  MUG C l a i m  group i n  t h e  
Tulamekn Area, BC, dur ing t h e  month of August 1973. The 
purpose of t h e  survey w a s  t o  map l i t h o l o g i c a l  con tac t s ,  f a u l t s  
and shear  zones, and t o  l o c a t e  any p o t e n t i a l  areas of copper 
su lphide  minera l iza t ion .  

The claims are l o c a t e d  on Boulder Mountain about 3 miles  N3OW 
of Tulameen. 
road. 
s i d e s  of Pe r l ey  and Lockie Creeks. The proper ty  i s  covered 
by a coni fe rous  f o r e s t .  

Access is  by t h e  Otter Valley road and a p r i v a t e  
The t e r r a i n  v a r i e s  from g e n t l e  t o  very s t e e p  on t h e  

The GSC geology map shows t h a t  t h e  MUG C l a i m s  are under la in  
by Nicola vo lcan ic s  on t h e  west s ide  and g ranod io r i t e  of t h e  
Coast I n t r u s i o n s  on t h e  eas t .  The O t t e r  I n t r u s i v e s  occur o f f  
of t h e  east s ide .  No su lphide  mine ra l i za t ion  i s  s o  far known 
t o  be on t h e s e  claims. Copper, l e a d  and zinc su lphides  with 
gold and s i l v e r  va lues  e x i s t  on t h e  ad jo in ing  claims of t h e  
Gold River  Mines property.  

The magnetic survey w a s  c a r r i e d  out  us ing  a po r t ab le  v e r t i c a l -  
component f l u x g a t e  magnetometer. The va lues  were d i u r n a l l y  
co r rec t ed ,  s t a t i s t i c a l l y  analyzed, p l o t t e d  and contoured a t  
an  80-gamma i n t e r v a l .  
p l o t t e d ,  and contoured a t  a 5-degree i n t e r v a l .  

The VLF-EM r e s u l t s  were F r a s e r - f i l t e r e d  

The s o i l  samples were analyzed f o r  copper. 
s t a t i s t i c a l l y  analyzed, p l o t t e d  and contoured. 

These r e s u l t s  were 

~ Geotronics Surveys Ltd. - 



ii ' 

CON CLUS I O N S  : 

1) The MUG C l a i m s  a d j o i n  t h e  southeas t  end of t h e  Gold 
River Mines proper ty  on which occur copper, lead and 
zinc su lphides  with gold and s i l v e r  values .  

2) The MUG C l a i m s  seem t o  e x i s t  on t h e  same Nicola 
volcanic-granodior i te  contac t  t h a t  e x i s t s  on t h e  
ad jo in ing  claims of  t h e  Gold River  property.  

3 )  The magnetic survey seemed t o  more a c c u r a t e l y  d e l i n e a t e  
t h i s  contac t  t han  as mapped by t h e  GSC. 

4 )  The VLF-EM anomalies were few and of low i n t e n s i t y .  
F a u l t ,  shea r ,  o r  f r a c t u r e  zones were probably t h e  
c a u s i t i v e  sources.  There was minor c o r r e l a t i o n  with 
t h e  magnetic and s o i l  geochemistry copper surveys. 

5 )  There w a s  s e v e r a l  copper s o i l  anomalies which were 
q u i t e  l oca l i zed .  However, t h e  anomalies over t h e  
copper showings t o  t h e  west and northwest were l o c a l i z e d  
a l s o  and t h e r e f o r e  a l l  anomalies could be r e f l e c t i n g  
copper su lphides  of economic i n t e r e s t .  

6 )  There i s  a p o s s i b i l i t y  concluded from t h e  results of 
a l l '  3 surveys t h a t  t h e  overburden i s  q u i t e  deep. 
l o c a l i z a t i o n  of t h e  copper anomalies, however, t ends  
t o  preclude t h i s  p o s s i b l i t y .  

The 

RECOMMENDA T IONS : 

From t h e  conclusions ou t l ined  above, it is  f e l t  t h a t  t h e  
proper ty  warran ts  a d d i t i o n a l  explorat ion.  

1) The geology of t h e  proper ty  should be thoroughly mapped. 

- Centronics Surveys Ltd. - 
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This  i s  ve ry  important  f o r  a more c o r r e c t  i n t e r p r e t a t i o n  
of  geochemistry and geophysical  surveys and f o r  planning 
any f u t u r e  work. 
t h e  s o i l  geochemistry copper anomalies. 

S p e c i a l  a t t e n t i o n  should be pa id  t o  

2) Since  zinc and l e a d  m i n e r a l i z a t i o n  a re  p resen t  on t h e  
Gold River  p rope r ty ,  t h e  s o i l  samples a l r e a d y  taken:. 
should a l s o  be analyzed f o r  l e a d  and zinc. 

3 )  S o i l  samples should be picked up around t h e  copper 
anomalies on 100-foot g r i d s .  

4) The depth  of  overburden should be measured by seismic 
r e f r a c t i o n .  

5 )  S e l f - p o t e n t i a l  should be run a c r o s s  each s o i l  sample 
anomaly. Th i s  worked w e l l  over  t h e  south  showing. 

6) Induced p o l a r i z a t i o n  should be c a r r i e d  ou t  over  t h e  
e n t i r e  property.  T h i s  a l s o  worked w e l l  on t h e  Gold 
River  property.  

7) Depending on t h e  above r e s u l t s ,  t r e n c h i n g  and/or 
diamond d r i l l i n g  may t h e n  be recommended. 

Respec t fu l ly  submitted 

September 1 2 ,  1973 

GEOTRONICS SUR S LTD. @A42 
David G. Mark 

~ Centronics Surveys Ltd. -. .. 



GEOPHYSICAL - GEOCHEMICAL REPORT 

on a Combined 

MAGNETOMETER, VLF-EM, and SOIL SAMPLING SURVEY 

MUG CLAIM GROUP 

Boulder Mountain Area, Similkameen MD BC 

INTRODUCTION AND GENERAL RENARKS 

This report discusses the procedure, compilation and 
interpretation of a combined fluxgate magnetometer, very low 
frequency electromagnetic (VLF-EM), and geochemical soil 
sampling survey carried out on the MUG CLAIM GROUP on 
Boulder Mountain during August 1973. 

The field work was carried out under the supervision of the 
writer. The number of line miles of  survey completed was 
10.2 and the number of soil samples taken was 496. 
covered by the survey is as shown on figure 2. 

The area 

The objectives of these surveys were as follows: 

i) To map contacts; in particular, to more accurately 
delineate the contact between the Nicola volcanics 
and a granodiorite of the Coast Intrusions that is 
shown on the GSC geology map. A magnetic survey is 
usually the best method for mapping contacts. 

~ 
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2 )  To map f a u l t s  and shear  zones. This o b j e c t i v e  was 
f e l t  t o  be bes t  met by a VLF-EM survey. 

3 )  To o u t l i n e  a r e a s  of poss ib l e  sulphide mine ra l i za t ion  
such a s  occur on t h e  ad jo in ing  claims of Gold River 
Mines. This is bes t  achieved by a geochemistry 
survey i n  which t h e  samples a r e  t e s t e d  f o r  copper. 
O f  p a r t i c u l a r  i n t e r e s t  would be areas i n  which s o i l  
geochemistry anomalies c o r r e l a t e d  with those  of 
VLF-EM and magnetic surveys. 

PROPERTY: 

The proper ty  i s  composed of  22 contiguous mineral  claims 
c a l l e d  t h e  MUG GROUP and held by loca t ion .  
descr ibed  as fo l lows  and a s  shown on f i g u r e  2: 

They a re  

- NAME RECORD NUMBERS EXPIRY DATE 
JOSIE 1-6 38001 - 38006 Sept. 25, 1973 
MUG 1-16 38282 - 38297 Oct. 24, 1973 

LOCATION AND ACCESS: 

The proper ty  is loca ted  on t h e  southeas t  s lope  of Boulder 
Mountain approximately 3 miles  N 3 0 W  of Tulameen, BC. 

The geologica l  coord ina tes  a r e  49'35' N l a t i t u d e  and 
12O047.5' W l ong t i tude .  

Access t o  t h e  MUG GROUP is b e s t  obtained by t r a v e l l i n g  3 
miles  n o r t h  from Tulameen along t h e  west s i d e  of O t t e r  Lake. 
200 f e e t  before  t h e  O t t e r  Lake Park campground is a p r i v a t e  
road t h a t  branches w e s t  o f f  t h e  main road and t h e  claims are 
l o c a t e d  about 1.5 miles up t h i s  road. 
2 wheel d r i v e  vehic le .  
Adams. 

The road can be dr iven  by 
Keys t o  t h e  gate are kept  by M r .  Harold 

.. Geotronics Surreys Ltd. ~~ _. 
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PHYSIOGRAPHY: 

The proper ty  i s  found wi th in  t h e  physiographic u n i t  known 
as  t h e  Thompson Pla teau  which forms p a r t  of t h e  I n t e r i o r  
P l a t eau  system. Generally t h e  t e r r a i n  of t h i s  system is 
t h a t  of f l a t  uplands d i s sec t ed  by c reeks  and r i v e r s  w i th in  
s t e e p  s ided r a v i n e s  o r  Valleys. 

The e l e v a t i o n  of t h e  proper ty  i t s e l f  ranges between 3,300 f e e t  
a.s.1. on Lockie Creek t o  approximately 4,400 f e e t  a.s.1. on 
t h e  s lopeof  Boulder Mountain. The t e r r a i n  of t h e  survey area 
ranges from g e n t l e  s lopes  t o  very s t e e p  s lopes  on t h e  s i d e s  
of  Pe r l ey  and Lockie Creeks. 

Pe r l ey  Creek f lows sou theas t e r ly  through t h e  nor thern  p a r t  of 
t h e  claims and a t  t h e  t ime c a r r i e d  no water. Lockie Creek 
flows e a s t e r l y  through t h e  southern p a r t  and c a r r i e d  a small 
flow. 

P le i s tocene  i c e  occupied t h e  Thompson Pla teau  and t h u s  much 
of t h e  claim area is probably covered by g l a c i a l  d r i f t  which 
could become f a i r l y  deep over t h e  f l a t t e r  a reas .  

The MUG CLAIMS are  gene ra l ly  covered by p ine  t r e e s ,  both logged 
and v i r g i n .  There i s  a small amount of deadfal l  and some 
moderately t h i c k  underbrush on t h e  east s i d e  of t h e  property.  

HISTORY OF PREVIOUS WORK: 

The MUG CLAIMS were s taked i n  October, 1972 and were sub- 
sequent ly  examined by L. Sookochoff, geologica l  engineer. To 
t h e  bes t  of t h e  writer's knowledge, no o t h e r  work has  been 
c a r r i e d  out  on t h e  property.  

- 

- Geotronics Surveys Ltd. - 
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GEOLOGY: 

The geo log ica l  d e s c r i p t i o n  of t h e  p rope r ty  i s  l a r g e l y  taken  from R i  
The geology map, f i g u r e  3 ,  i s  sketched from Rice ' s  map. 

The o l d e r s  rocks  i n  t h e  a r e a  are t h o s e  of t h e  Nicola  Group 
( 3 )  which are  of  Upper T r i a s s i c  age and which probably 
u n d e r l i e  t h e  western p o r t i o n  of t h e  property.  
c o n s i s t s  of  var ico loured  l a v a ;  a r g i l l i t e ,  t u f f ,  l imestone;  
c h l o r i t e  and s e r i c i t e  s c h i s t .  
ou t  on t h e  a d j o i n i n g  claims of  t h e  Gold River  p rope r ty  t o  
t h e  nor thwes t ,  t h e  Nicola  Group i s  comprised of greens tones ,  
v o l c a n i c s ,  and c h l o r i t e - s e r i c i t e  s c h i s t s .  

This  group 

According t o  mapping c a r r i e d  

Reddish, coarse-grained,  s i l i c e o u s  g r a n o d i o r i t e  (6)  of  t h e  
Coast I n t r u s i o n s  s t r i k e s  i n  a n o r t h e r l y  d i r e c t i o n  through t h e  
property.  It is  of  J u r a s s i c  o r  l a t e r  age. 

O f f  of t h e  e a s t e r n  edge of  t h e  p rope r ty  are  t h e  O t t e r  I n t r u s i o n s  
(14)  of  Upper Cretaceous o r  l a t e r  age. 
pink and grey g r a n i t e  and g ranod io r i t e .  

Th i s  group c o n s i s t s  of  

The main f a u l t  of  t h e  a r e a  is t h e  n o r t h - s t r i k i n g  O t t e r  Lake 
f a u l t  which i s  found on t h e  e a s t e r n  edge of  O t t e r  Lake. 

The m i n e r a l i z a t i o n  which occurs  on t h e  a d j o i n i n g  claims of  
t h e  Gold River  p rope r ty ,  c o n s i s t s  o f  c h a l c o p y r i t e  i n  stockwork 
of  qua r t z  v e i n s  w i t h  replacement i n  t h e  hos t  rock as  w e l l  a s  
ga lena ,  s p h a l e r i t e  and gold i n  q u a r t z  v e i n s  up t o  six f e e t  wide. 
S i l v e r  va lues  a r e  a l s o  p re sen t .  
greenstone and w i t h i n  s e r i c i t i c  s c h i s t s  formed by i n t e n s e  f a u l t -  
i n g  i n  t h e  area. 

The m i n e r a l i z a t i o n  occurs  i n  a 

~. Geotronics Surveys Ltd. - ~- 

e. 



5 

A s  can be seen on t h e  GSC map, many o t h e r  mineral  occurrences,  
e s p e c i a l l y  copper, are found i n  t h e  immediate v i c i n i t y  of t h e  
MUG CLADIS. 

GEOPHYSICAL SURVEY: 

A .  Instrumentat ion and Theory: 

1. Magnetometer - The magnetic survey w a s  c a r r i e d  out  
us ing  a p o r t a b l e  v e r t i c a l  component Model G l l O  f l u x g a t e  
magnetometer manufactured by Sabre E lec t ron ic  Instruments 
L t d .  of Vancouver B.C. This  is a v i sua l -nu l l  type  
instrument us ing  a d i g i t a l  d i a l  readout wi th  a range of 
100,000 gammas and a reading  accuracy of 10 gammas. 
G - 1 1 0  has  a temperature co -e f f i c i en t  of 2 gammas per  
degree cent igrade.  

The 

Only two commonly occuring minera ls  a r e  s t rong ly  magnetic; 
magnetite and py r rho t i t e .  Hence, magnetic surveys are 
used t o  d e t e c t  t h e  presence of t h e s e  minerals  i n  varying 
concent ra t ions .  Magnetic data are  a l s o  u s e f u l  as a recon- 
na issance  t o o l  f o r  mapping geologic l i t h o l o g y  and s t r u c t u r e  
s i n c e  d i f f e r e n t  rock t y p e s  have d i f f e r e n t  background amounts 
of magnetite and/or py r rho t i t e .  

2. 
Sabre E lec t ron ic  Instruments L t d .  of Vancouver, B.C. w a s  
used f o r  t h e  survey. This  instrument is  designed t o  
measure t h e  electromagnet ic  component of t h e  very low 
frequency f i e l d  (VLF),  t r ansmi t t ed  a t  18.6 KHz from S e a t t l e ,  
Washington. 

VLF-EM - A VLF-EM r e c e i v e r ,  Model G 2 8  manufactured by 

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. 
conductive mass such a s  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  is induced 

If a 

- - Ceotronics Surveys Ltd. - ___ 
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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 is 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. The VLF-EM 
uses  a frequency range from 16 t o  24 K H z .  whereas most EM 
ins t ruments  use f requencies  ranging from a f e w  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 ick  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  of shear  zones and porous horizons,  g r a p h i t e ,  
carbonaceous sediment.s, l i t h o l o g i c a l  c o n t a c t s  as  we l l  as-- 
su lphide  bodies  of t o o  low a conduct iv i ty  f o r  o the r  EN methods 
t o  p ick  up. 
mapping s t r u c t u r e  and i n  picking up su lphide  bodies  of t o o  
low a conduc t iv i ty  f o r  convent ional  EM 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  of 
IP) .  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 of t h e  proper ty  and/or 
o the r  geophysical and geochemical surveys. 

Consequently t h e  VLF-EM has  a d d i t i o n a l  u ses  i n  

B. Survey Procedure: 

A north-south base l i n e  w a s  first f lagged and blazed out 
a long t h e  claim l i n e  f o r  t h e  MUG 1-10 claims. 
l i n e s  were then  chained and compassed i n  a t  4OO-foot i n t e r v a l s  
with t h e  survey s t a t i o n s  being marked by blue f l agg ing  a t  
100-foot i n t e r v a l s .  

East-west  survey 

The magnetometer readings  were taken a t  t h e  100-foot survey 
s t a t i o n s  wi th  t h e  instrument always f a c i n g  north.  The magnetic 
d i u r n a l  change w a s  monitored i n  t h e  f i e l d  by t h e  closed loop 
method and double checked by a se r i e s  of sub-base s t a t i o n s ,  
spaced every 400 f e e t  on t h e  base l i n e s .  Only those  d i u r n a l  
changes g r e a t e r  t h a n  20 gammas were cor rec ted .  

~ Geotronics Surveys Ltd. -- 



The VLF-EM readings were taken a t  t h e  same 100-foot s t a t i o n s  
with t h e  instrument always f a c i n g  towards t h e  t ransmit ter  a t  
S e a t t l e ,  Washington. 

C. Compilation of Data: 

1. Magnetic Survey: A cumulative frequency graph, f i g u r e  4, 
was drawn from a l l  t h e  magnetic data and t h e  mean back- 
ground value w a s  read o f f  t o  be 55,920 gammas. 
of d r a f t i n g  50,000 gammas were sub t r ac t ed  from a l l  va lues  
p l o t t e d  on Sheet 1. The d a t a  w a s  t hen  contoured a t  an 
80-gamma i n t e r v a l  wi th  contours  55,820 (5,820) gammas 
and lower being dashed and t h o s e  55,980 (5,980) and 
above being s o l i d .  

For  ease 

2. VLF-EM Survey: Sheet 2 shows t h e  VLF-EM r e s u l t s  a f t e r  
t h e y  have been reduced by applying t h e  Fraser f i l t e r .  
F i l t e r e d  data is p l o t t e d  between a c t u a l  reading  statitms. 
The p o s i t i v e  d i p  angle  readings  were contoured a t  i n t e r -  
v a l s  of 5'. 

The F r a s e r  f i l t e r  i s  e s s e n t i a l l y  a &-point d i f f e r e n c e  
opera tor  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  data. Therefore ,  t h e  noisy,  
non-contourable data are  transformed i n t o  l e s s  no isy ,  
contourable  data. 
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  data 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 ed  
data. 

Another advantage of t h i s  f i l t e r  is t h a t  

D. Discussion o f  Resul ts :  

1. Magnetic Survey: 
55,520 gammas t o  a high of 56,210 gammas, g iv ing  a range 
of 690 gammas. 
i n d i c a t e s  t h a t  t h e  survey a r e a  is e n t i r e l y  under la in  by 
one rock-type. 

The magnetic f i e l d  ranges from a low of 

This  i s  a r e l a t i v e l y  small range and 

I Geotronics Surveys Ltd. -1 
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The cumulative-frequency graph is a r e l a t i v e l y  
s t r a i g h t  l i n e  except near  t h e  2 extreme ends. Therefore 
t h i s  seems t o  a l s o  show t h a t  m o s t  of t h e  proper ty  i s  
under la in  by a s i n g l e  rock-type. The 2 extremes may be 
r e f l e c t i n g  small a r e a s  of d i f f e r e n t  rock-types and/or 
s l i g h t  concent ra t ions  of magnetite.  

A s  shown on Sheet 1, t h e  magnetic f i e l d  i s  o f  lower 
i n t e n s i t y  i n  t h e  southwest p a r t  of t h e  survey a r e a  and 
of h igher  i n t e n s i t y  i n  t h e  no r theas t  pa r t .  The geology 
so  far  has  not  been mapped on t h e  MUG GROUP. However, 
t h e  w r i t e r  d i d  compare t h e  magnetic survey map with t h e  
d e t a i l e d  geology map done by Sookochoff. From t h i s ,  i t ' s  
almost conclusive t h a t  t h e  higher  i n t e n s i t y  a r e a  is under- 
l a i n  by g ranod io r i t e  of t h e  Coast I n t r u s i o n s ,  and t h e  lower 
i n t e n s i t y  a r e a ,  Nicola volcanics .  

The s t r i k e  of t h e  a l l eged  contac t  between t h e  2 rock- 
t y p e s  appears  t o  be about northwest. However, where t h e  
contac t  i s  l o c a t e d ,  i s  d i f f i c u l t  t o  a s c e r t a i n .  There i s  
a s l i g h t  break i n  t h e  cumulative frequency graph a t  t h e  
55,860-gamma i n t e r v a l  and t h e r e f o r e  t h e  a r e a s  ou t l ined  by 
t h e  55,820-gamma contour may be under la in  by t h e  Nicola 
rocks. 

The h o r i z o n t a l  g rad ien t  of t h e  magnetic data ( t h e  change 
i n  magnetic i n t e n s i t y  p e r  h o r i z o n t a l  d i s t a n c e ) ,  over t h e  
a r e a  t h a t  i s  probably under la in  by t h e  Nicola volcanics ,  
i s  q u i t e  comparable t o  t h a t  of  tl:e magnetic t e s t  l i n e  
c a r r i e d  out  a c r o s s  t h e  south Lopper showing, which i s  
under la in  by Nicola volcanics .  
evidence t h a t  t h e  are-&s of l e s s  than  55,820 gammas are 
under la in  by t h e  Nicola rocks. 

This  i s  a d d i t i o n a l  

Geotronics Surveys Ltd. - 
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The i n t e n s i t i e s  were q u i t e  d i f f e r e n t  but t h i s  i s  h ighly  
l i k e l y  caused by t h e  2 s e t s  of readings  taken a t  e n t i r e l y  
2 d i f f e r e n t  times of t h e  year .  

The h o r i z o n t a l  g rad ien t  over t h a t  area thought t o  be 
g ranod io r i t e  cannot be compared as no magnetic t e s t i n g  
has  been done over known a r e a s  of g ranod io r i t e .  

Over t h e  Nicola volcanics  t h e  h o r i z o n t a l  g rad ien t  of  t h e  
p re sen t  survey is very low when compared with t h a t  of t h e  
survey c a r r i e d  out on t h e  Jackpot Copper claims one mile  
t o  t h e  south. It is e n t i r e l y  poss ib l e  t h a t  2 d i f f e r e n t  
phases  o r  u n i t s  of t h e  Nicola group u n d e r l i e  t h e  2 
d i f f e r e n t  p rope r t i e s .  
t h a t  t h e  overburden is much t h i c k e r  over t h e  Gold River  
MUG CLAIMS. 

Another l e s s  probable reason i s  

2. VLF-EM Survey: The VLF-EM data,  as  can be seen on Sheet 2 

The i n t e s i t i e s  of 
i s  very qu ie t .  
o f  many of t h e  anomalies a r e  below 10'. 
t h e  VLF-EM anomalies on t h e  Jackpot MUG claims t o  t h e  
south were mugh higher.  A p o s s i b l e  reason f o r  t h e  d i f f e r e n  
i s  t h e  Gold River Mug claims has  deeper overburden. Or it 
may simply be t h a t  t h e  c a u s i t i v e  sources  of t h e  Gold River  
anomalies a r e  of lower conduct ivi ty .  

The h ighes t  va lue  is 12' and t h e  i n t e n s i t i e  

The anomaly on l i n e s  0 and 4s nea r  t h e  base l ine  
c o r r e l a t e s  very we l l  wi th  a magnetic high and t h e r e f o r e  
i t s  c a u s i t i v e  source may be f r a c t u r e - f i l l i n g  magnetite. 

There w a s  very l i t t l e  c o r r e l a t i o n  between t h e  o t h e r  
VLF-EM anomalies and t h e  magnetic data .  

The o t h e r  VLF-EM anomalies could w e l l  be caused by shea r ,  
f a u l t ,  and/or f r a c t u r e  zones. The 2 anomalies a long t h e  
l i n e a t i o n  a-a' a r e  probably caused by one source. 

Geotronics Surveys Ltd. 
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The c a u s i t i v e  source of any of t h e  anomalies could a l s o  
be l e a d  o r  copper sulphides .  However, t h e  c o r r e l a t i o n  
between t h e  VLF-EM anomalies and t h e  s o i l  geochemistry 
anomalies i s  poor. 

GEOCHEMISTRY SURVEY - SOIL SAMPLING: 

A .  Survey Procedure: 

The samples were picked up a t  100-foot c e n t r e s  on t h e  400-foot 
separa ted  survey l i n e s .  Samples were taken a t  an  approximately 
6- t o  10- inch  depth with a mattock and placed i n  brown wet- 
s t r e n g t h  paper bags with g r i d  co-ordinates marked thereon. The 
s o i l  horizon t e s t e d  was l a r g e l y  B. A no te  was made of any 
ex t r ao rd ina ry  s o i l  condi t ions  t h a t  may give r i s e  t o  misleading 
a s say  r e s u l t s .  

The overburden on most of t h e  ground sampled cons i s t ed  of very 
rocky s o i l  o r  gravel .  Because of t h i s  sample bags were f i l l e d  
a s  much as p o s s i b l e  t o  ensure enough m a t e r i a l  f o r  assaying. 

B. Tes t ing  Procedure: 
A l l  samples were t e s t e d  by Acme Ana ly t i ca l  Labora to r i e s  L td .  
o f  Burnaby BC. The sample i s  first thoroughly d r i e d  and then  
s i f t e d  through a -go mesh screen. 
s i f t e d  material i s  t h e n  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 a s o l u t i o n  of p e r c h l o r i c  and n i t r i c  acid.  
This  mixture is  next  heated f o r  a c e r t a i n  l e n g t h  of  time. The 
p a r t s  p e r  m i l l i o n  (ppm) copper i s  then  measured by atomic 
absorpt ion.  

A measured amount of t h e  

C. Treatment of Data: 
Th’e va lues  i n  ppm copper were first grouped i n t o  a logari thmic 
i n t e r v a l  of  0.10. The cumulative frequency f o r  each i n t e r v a l  

Geotronics Surveys Ltd. - 



w a s  t hen  c a l c u l a t e d  and t h e n  p l o t t e d  a g a i n s t  t h e  c o r r e l a t i n g  
i n t e r v a l  t o  ob ta in  t h e  logar i thmic  cumulative frequency graph 
a s  shown i n  f i g u r e  5. 

The c o e f f i c i e n t  of  dev ia t ion ,  i n d i c a t i v e  of t h e  range o r  spread 
of va lues  w a s  c a l c u l a t e d  t o  be0.26,a c l o s e  t o  average f igu re .  

The graph shows t h e  mean background value t o  be about 19 ppm 
taken a t  t h e  50% l e v e l .  The sub-anomalous threshold  value 
(a  term used by t h e  w r i t e r  t o  denote t h e  minimum value t h a t  i s  
not  considered anomalous but s t i l l  important as an i n d i c a t o r  of 
mine ra l i za t ion )  i s  taken a t  one s tandard dev ia t ion  from t h e  
mean background value which i s  a t  t h e  16% l e v e l  and is i n  t h i s  
case about 28 ppm. 
d e v i a t i o n s  away a t  t h e  2% l e v e l  and i s  on t h i s  proper ty  42 ppm. 

The anomalous th re sho ld  value is two s tandard 

The graph shows a break a t  t h e  10% l e v e l  which t h e r e f o r e  
i n d i c a t e s  t h a t  t h e r e  i s  an excess  of high copper va lues  on t h e  
MUG C l a i m  Group. 
mine ra l i za t ion  occurs. 

This  i s  u s u a l l y  t h e  case where copper sulphide 

The r e s u l t s  on Sheet 3 were contoured a t  approximately an i n t e r v a l  
equal  t o  one s tandard  devia t ion .  This  gave a sub-anomalous 
contour of 30 ppm (which w a s  dashed i n )  and anomalous contours  
of 4.0, 60, 90,  and 135 ppm (which were drawn i n  Sol id) .  

D. Discussion of Resul ts :  
The background and th re sho ld  va lues  f o r  copper over t h e  Gold 
River  MUG claims are  lower t h a n  those  over t h e  Jackpot Copper 
MUG claims. This  t h e r e f o r e  seems t o  preclude t h a t  t h e  Gold 
River MUG c la ims are  under la in  by t h i c k  overburden. However, 
t h e  Gold River MUG C l a i m  va lues  a r e  lower than  t h a t  over t h e  a r e a  
between t h e  no r th  and south copper showings on t h e  ad jacent  
claims. 
overburden. 

Therefore t h e  lower values may be caused by t h i c k e r  

Geotronics Surveys Ltd. - 
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Contrary evidence however t o  t h e  last-mentioned p o s s i b i l i t y  
i s  t h a t  t h e  anomalies as shown on Sheet 3 a r e  very l o c a l i z e d  
and some a r e  of r e l a t i v e l y  high i n t e n s i t y .  If t h e  overburden 
w a s  q u i t e  deep, t hen  t h e  copper s o i l  va lues  would be at ten- .  
uated much more. 

The l o c a l i z a t i o n  of t h e s e  va lues  i s  very s imilar  t o  t h a t  of 
t h e  s o i l  geochemistry survey c a r r i e d  out between t h e  no r th ,  
middle and south copper showings on Gold River ' s  ad jacent  
claims. The whole survey area w a s  under la in  by Nicola vol- 
can ics .  This  i n t roduces  t h e  p o s s i b i l i t y  t h a t  most of t h e  
MUG GROUP is under la in  by Nicola volcanics .  However, no 
s o i l  geochemistry w a s  done on t h e  g ranod io r i t e  on t h e  
ad jacen t  claims. 

The anomalies l a b e l l e d  by t h e  l e t t e r s  A t o  E c o r r e l a t e  q u i t e  
we l l  with magnetic highs.  
t h e s e  anomalies i s  t h e r e f o r e  a s soc ia t ed  with magnetite.  I n  
support  of t h i s ,  t h e r e  i s  a small magnetic high over t h e  south 
copper showing. 

The copper mine ra l i za t ion  of 

Anomaly A ,  being t h e  l a r g e s t  i s  by f a r  t h e  most i n t e r e s t i n g .  
It i s  a l e a s t  1,200 feet  long,  from 200 t o  600 f e e t  wide and 
is open on t h e  n o r t h  and e a s t  s ides .  i t s  s t r i k e  appears  t o  
be north-south. 

If t h e  magnetic survey i n t e r p r e t a t i o n  i s  c o r r e c t ,  t h e  anomaly 
is under la in  by g ranod io r i t e .  

- Geotronics Surveys Ltd. - .__ 



Because of the low copper ion mobility and resulting local- 
ization of anomalies over the north, south and middle upper 
showings, the rest of the anomalies could easily be indicative 
of  rairly substantial amounts of copper sulphides. This is 
true of one-value anomalies as well as multi-anomalies, and 
is especially true of those anomalies that are felt to be 
underlain by Nicola volcanics. 

Respectfully submitted 
GEOTRONICS SURVEYS LTD. 

David 'G. Mark 
Geophysicist 

September 12, 1973 
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COST BREAKDOWN 

MAGNETOMETER, VLF-EM AND SOIL GEOCHENISTRY SURVEYS 

ON THE 

MUG CLAIM GROUP 

BOULDER MOUNTAIN AREA,  SIMILKAMEEN, MOD,, B,C, 

B, Moraal, crew ch ie f  and instrument  ope ra to r  

M, Lokvenc, instrument  ope ra to r ,  $65/day 

1 G - 1 1 0  Magnetometer @ $20/day f o r  21 days 
1 G 2 8  VLF-EM insturment @ $20/day for 21 days 

@ $85/day f o r  21 days $ 1,785.00 

f o r  2 1  days 1,365 .oo 
420.00 
420 . 00 

1 &wheel d r i v e  r e n t a l  @ $30/day f o r  21 days 630.00 
Survey Supp l i e s  100.00 

620.00 
Mapping and Geophysical r e p o r t  800 . 00 
Geochemical Analysis  @ $1.25/sample f o r  496 samples 

Engineering f e e s  300.00 

- Geotronics Surveys Ltd. - 










