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SUMMARY 

A combined electromagnet ic  and s o i l  sampling survey w a s  under- 
taken on t h e  SILVER BOSS, SB, and GUS claims f rom August t o  
October, 1970. The claims a r e  loca t ed  on Big Timothy (Takomkane) 
Mountain next  t o  t h e  molybdenite-producing Brynnor Mines, i n  t h e  
Cariboo Mining Division, B r i t i s h  Columbia, which i s  about 65 
miles by road east of  100 Mile House. 

The claims were s taked  f o r  var ious  copper showings, t h e  main 
one being a 700-foot l ong  ve in  of su lphides  (conta in ing  copper, 
l e a d ,  s i l v e r  and z i n c )  w i t h  a quar tz  gangue and found wi th  a 
shea r  -or faul t  zone, The claim group i s  unde r l a in  by d i f f e r e n t  
phases, from monzonite t o  d i o r i t e ,  o f  t h e  Takomkane Ba tho l i th ,  
i n  a d d i t i o n  t o  a capping of P le i s tocene  volcanic  b a s a l t .  The 
p r o p e r t y ' i s  crossed and cu t  by many f a u l t s  and shea r  zones, 

The JEM 'shootback' survey w a s  attempted a t  first, but a f t e r  
thorough t e s t i n g  over t h e  e x i s t i n g  minera l iza t ion ,  it w a s  aban- 
doned f o r  a VLF-EM survey. Some s o i l  sampling w a s  done during 
t h i s  per iod on t h e  e a s t  end of t h e  SB claims and t h e  e a s t  end 
of t h e  GUS claims. 

The VLF-EM and s o i l  sample survey produced a number o f  anomalies, 
some extremely worthy of f u r t h e r  explorat ion.  Many of t h e  
VLF-EM anomalies a r e  probably r e f l e c t i n g  s t r u c t u r e  which could 
be a s soc ia t ed  with sulphides .  EM anomalies B and C i nc rease  t h e  * 

p o s s i b i l i t y  of  a b recc ia  zone occurr ing  i n  t h a t  a rea .  

Extensive f u r t h e r  explora t ion  i s  recommended, varying from a 
geochemical program t o  diamond d r i l l i n g .  
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INTRODUCTION 

This report primarily discusses the procedure and 
an electromagnetic (EM) survey completed over the 

results of 
SILVER BOSS 

1-24 m.c., the SB 29-31, 33, 34 and 37-38 m.c., and the GUS 
1-6 and 8-14 m.c. 
writer and under technical supervision of M r .  R. Simpson and 
was completed from August 14 to October 9, 1970. Included also 
in this report is a discussion of a limited amount of soil 
sampling undertaken during this period on the SB 37, 39, 40, 
43, 46-48 m.c. and the GUS 1, 2,  13 and 1.4 m.c. by M r .  Clifford 
Gum. 

The survey was under supervision of the 



- 2 -  
_- 

The purpose o f  any fo rm of exp lo ra t ion  on t h i s  proper ty  w a s  
t o  l o c a t e  any unknown mine ra l i za t ion  o r  extension o f  t h e  known 
mine ra l i za t ion ,  which w a s  mainly massive cha lcopyr i te  and p y r i t e  
i n  quar tz  veining. To t h i s  end, t h e r e f o r e ,  a Crone shootback 
JEM survey w a s  chosen f o r  t h e  fol lowing reasons: 

mine ra l i za t ion  i n  t h e  form .of massive su lphides  

not  a f f e c t e d  by topography 

provides  good d e f i n i t i o n  of conductive zones f o r  
. d r i l l  t a r g e t s .  

However, a f t e r  23.5 survey l i n e  mi les  and ex tens ive  t e s t i n g  
over t h e  known copper showing on SILVER'BOSS 5 claim, it w a s  
decided between T. R. Tough and t h e  w r i t e r  t o  d iscont inue  us ing  
t h e  JEM because of l a c k  of  p o s i t i v e  r e s u l t s .  
t o  be because of surrounding of t h e  conductive su lphide  g lobules  
by t h e  i n s u l a t i v e  quartz .  VLF-EM w a s  t h e r e f o r e  s u b s t i t u t e d ,  
s i n c e  because of i ts  much h igher  frequency, it w i l l  p ick  up a 
zone wi th  much lower conduct ivi ty .  It w a s  thought a l s o  t h a t  
i t  could assist i n  mapping fau l t s  and shea r  zones. Unlike t h e  
JEM, it i s  no t  s o  c l e a r l y  i n t e r p r e t i v e  i n  t h e  f i e l d ,  and must 
t h e r e f o r e  await an i n t e n s i v e  s tudy  f o r  a c o r r e c t  i n t e r p r e t a t i o n .  
The number of survey l i n e  mi les  completed w a s  35.5. 

This  w a s  thought 

The s o i l  sampling w a s  done i n  o rde r  t o  assist i n  t h e  i n t e r -  
p r e t a t i o n  of t h e  VLF-EM survey. Only f o u r  l i n e s  were completed 
s i n c e  M r .  C .  Gunn had a l i m i t e d  amount of t i m e .  The samples 
were t e s t e d  f o r  copper and s i l v e r  s i n c e  they  a r e  known t o  occur 
on t h e  property.  

Geotronics Surveys Ltd. 
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L O C A T I O N  AND ACCESS 

The Exeter Mines proper ty  i s  l o c a t e d  51.5 mi les  d u e , G s t  o f  
W i l l i a m s  Lake wi th in  t h e  Cariboo Mining Division. 
on t h e  no r th  end of Noranda?s Brynnor Mines, i t  i s  s i t u a t e d  on 
Takomkane Mountain, r e f e r r e d  t o  on some maps as Big Timothy 
Mountain but  not  t o  be confused with ? L i t t l e *  Timothy Mountain 
which i s  a s h o r t  d i s t a n c e , t o  t h e  south.  Coordinates a r e  l a t i t u d e  
52' 06' and long i tude  120' 56'. 

Bordering 

The proper ty  i s  b e s t  reached by going first t o  Brynnor Mines, 
accomplished by l e a v i n g  Highway 97 immediately no r th  of 100 
Mile House and t r a v e l l i n g  65 miles  e a s t  through Fores t  Grove, 
Trout Creek and Hendrix Lake. Access from here  i s  b e s t  by 
h e l i c o p t e r  a t  t h i s  t ime, i f  a camp o r  any amount o f  equipment 
is  t o  be moved i n ,  However, a road t h a t  i n  summer i s  passable  
by a 2-wheel d r i v e  veh ic l e  connects t h e  Brynnor Mines a r e a  t o  
t h e  Horsefly-Black Creek Road. 
e a s t  end of t h e  GUS claims. The Exeter  Mines access  road, going . 
wes te r ly ,  l e a v e s  t h i s  road about 1* miles  from t h e  mine and be- 
f o r e  t h e  GUS claims. This road i s  about 1 mile  long  and goes 
wi th in  500 f e e t  of t h e  l o c a t i o n  l i n e  of SB 47 and 4% m.c, A 
t r a i l ,  much of t h e  first p a r t  fol lowing t h e  SB and SILVER BOSS 
claim l i n e ,  depa r t s  from t h i s  road and proceeds up i n t o  t h e  
c e n t e r  of t h e  property.  

This  road passes  through t h e  

TOPOGRAPHY AND FLORA 

The proper ty  i s  i n  an  a r e a  known as t h e  Quesnel Highlands. 
e l e v a t i o n  v a r i e s  from about 5300 fee t  on t h e  e a s t  end o f  t h e  
GUS claims t o  over 7000 f e e t  on t h e  c inder  cones, most prominent 
f e a t u r e  of t h e  claims. Local r e l i e f  could be termed h i l l y  with 

The 

Geotronics Surveys Ltd. - 
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gent le  s lopes ,  but var ies  from plateau-l ike west of t h e  cinder  
cones t o  very rugged on the  SILVER BOSS 11-14 m.c. Three main 
creeks dra in  t h e  claims area: one west o f  cen ter  of t h e  claims 
and dra in ing  nor ther ly ,  one on SILVER BOSS 13 and 14 m.c. 2nd 
dra in ing  eas te r ly ,  and one on t h e  GUS claims draining north- 
eas t  e r ly .  

Much of t h e  a rea  i s  above,t imber l i n e  and is therefore  composed 
l a r g e l y  of upland meadow with pine and spruce t r e e s  present  
r a r e l y  exceeding a height  of 20 f e e t  ang'being stocky a t  t h e  
base and narrow a t  t h e  top. The lower e leva t ions  below 6500 
f e e t  a r e  populated with t a l l e r  growth o f  spruce, p ine ,  and balsam 
which grow t o  a he ight  of 40 f e e t  o r  more. 

WEATHER 

During t h e  ear ly  p a r t  of t h e  survey, t n e  weather was usua l ly  
c l e a r  and warm with odd i n t e r v a l s  of r a i n  and fog. 
h a l f  of t h e  survey was much c loudier  with r a i n  and f i n a l l y  snow, 
which would come and go u n t i l  near t h e  end. About 5 days were 
l o s t  due t o  weather. 

The l a t t e r  

SURVEY PROCEDURE 

A base l i n e  w a s  compassed i n  along t h e  claim l i n e s  of SB 29, 
30 and SILVER BOSS 1-8 m.c., i n  an average d i r ec t ion  of  N 55' E. 
This same d i r ec t ion  w a s  continued from SILVER BOSS 1, 2 i n i t i a l  
post  and SB 4.1, 4.2 f i n a l  post  t o  L-112E. 
general ly  speaking, wel l  blazed and marked with 'Handi-flags' 
every 100 f e e t .  A 'Handi-flag' cons is t s  of a 3-foot length  of 
wire with a 3* x &-inch p iece  of v inyl  a t tached  t o  t h e  top. 

The base l i n e  w a s ,  

Geotronics Surreys Ltd. 
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The survey l i n e s  were chained and compassed i n  a t  L+.Oo-foot 
i n t e r v a l s  perpendicular  t o  t h e  base l i n e  and i n  a d i r e c t i o n  
of  N35W - S35E. Red 'Handi-flags' were placed a t  100-foot in- 
t e r v a l s .  These l i n e s  were numbered 16E  t o  112E. 

The g r i d  on t h e  GUS claims w a s  surveyed i n  s i m i l a r l y  except 
t h a t  t h e  d i r e c t i o n  of t h e  base l i n e  w a s  N7OE - S70W and t h e  
d i r e c t i o n  of  t h e  survey l i , n e s  were N20W - S20E. The base l i n e  
followed t h e  claim l i n e  f o r  claims GUS 1-6. 
were numbered OW t o  32W. 

The survey l i n e s  

A s  can be seen on t h e  maps i n  t h e  pocket,  s e v e r a l  of t h e  l i n e s  
a r e  crooked. This i s  due t o  compass e r r o r  t h a t  i s  thought t o  
be caused by t h e  l a r g e  amount of magnetite i n  t h e  rock. I n  
a d d i t i o n ,  some l i n e s  were not  surveyed i n  due t o  ruggedness o r  
a low p o t e n t i a l  of p o s i t i v e  r e s u l t s ,  as  i n  t h e  case of t h e  VLF- 
EM. 

This s e c t i o n  i s  taken from Sorega ro l i  (1968) and Allen (1970). 

The proper ty  is found wi th in  t h e  Takomkane Ba tho l i th ,  of J u r a s s i c  
Age, near  t h e  no r theas t e rn  edge. This b a t h o l i t h  crops out  
s p o r a d i c a l l y  over an  a r e a  of 500 square  miles and c u t s  T r i a s s i c  
volcanic  and sedimentary rocks t h a t  probably can be c o r r e l a t e d  
t o  t h e  Nicola Group. This b a t h o l i t h  i s  in t ruded ,  throughout 
and around t h e  Exeter  Mines proper ty ,  by t h e  fol lowing,  going 
from o l d e s t  t o  youngest: 
pegmatite dykes, r h y o l i t e  porphyry dykes, r h y o l i t e  dykes, quar tz  
monzonite porphyry, and t h e  a l k a l i  b a s a l t  o f  Takomkane Volcano 
and r e l a t e d  dykes. 

a n d e s i t e  and a n d e s i t e  porphyry dykes, 

Geotronics Surveys Ltd. 
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According t o  Allen,  c l a i m s  a r e  u n d e r l a i n  by i n t r u s i v e s  t h a t  
r ange  from l i g h t  g rey ,  f ine-  t o  medium-grained hornblende- 
b i o t i t e  monzonite and hornblende q u a r t z  rnonzonite on t h e  SILVER 
BOSS 1-24 and SB 25-36 c la ims ,  t o  a medium-grained b i o t i t e  
d i o r i t e  on t h e  SB 37-48 c l a i m s ,  t o  a coarse-grained d i o r i t e  on 
t h e  GUS 1 (sou th  p o r t i o n ) ,  3 ,  11 and 13 claims t o  a coarse- 
g r a i n e d  and p o r p h y r i t i c  d i o r i t e  on t h e  GUS 1 ( n o r t h  p o r t i o n ) ,  
2 ,  4 and 14 claims. He n o t e s  t h a t  d i sseminated  c h a l c o p y r i t e  
w a s  s p a r s e l y  ev iden t  i n  some o f  t h e  p o r p h y r i t i c  d i o r i t e  outcrops.  
P a r t s  o r  a l l  o f  t h e  SILVER BOSS 9 and 10 claims and t h e  SB 25-32 
c la ims  a r e  covered by a l a v a  f low o f  v e s i c u l a r  basalt  w i t h  o l i v i n e  
c r y s t a l s  and is  o f  P l e i s t o c e n e  Age. 
and measures approximately 3600 f e e t  by 2600 feet .  

It is o f  i r r e g u l a r  shape 

The p r o p e r t y  h a s  s e v e r a l  faults and s h e a r  zones, t h e  most pro- 
minent be ing  t h e  Ten Mile  Creek faul t .  It s t r i k e s  approximately 
east-west ,  d ipp ing  s t e e p l y  sou th ,  and r u n s  200 f e e t  n o r t h  o f  
t h e  SILVER BOSS 5,  6, 7, 8 c la im p o s t .  It runs o f f  t h e  p r o p e r t y  
i n  bo th  d i r e c t i o n s ,  p a r t  o f  which runs w i t h  Ten Mile Creek. 
S e v e r a l  o t h e r  s m a l l e r  faults, concen t r a t ed  n o r t h  and west  of t h e  
b a s a l t i c  f l ow r u n  i n  e i t h e r  a nor th-nor theas t  o r  west-northwest 
d i r e c t i o n .  A number o f  f au l t s  seem t o  r a d i a t e  from a n  area about  
1000 f e e t  n o r t h  of t h e  nor thwes t  co rne r  o f  t h e  b a s a l t i c  f l ow 
( o r  where t h e  Ten Mile Creek f au l t  c r o s s e s  t h e  major c reek  i n  
t h i s  area). 
b r e c c i a  zone. 

A l l en  n o t e s  t h a t  t h i s  could i n d i c a t e  a n  unexposed 

There a r e  2 main p r o s p e c t s  on t h e  Exe te r  Mines proper ty .  
i s  a 700-foot f a u l t  o r  s h e a r  zone t h a t  runs i n  a n o r t h e a s t  
d i r e c t i o n  o f f  of t h e  Ten Mile  Creek fau l t  and on t h e  boundary 
between t h e  SILVER BOSS 5 and 6 m.c. It i s  a 15- t o  30-foot 
width o f  faul ted,  shea red  b r e c c i a t e d  and a l t e r e d  q u a r t z  monzonite 
con ta in ing  s u l p h i d e s  i n  qua r t z .  The minerals a r e ,  i n  o r d e r  of 

One 
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abundance, pyrite, chalcopyrite, arsenopyrite, pyrrhotite, 
galena, sphalerite, limonite, malachite and azurite. Explor- 
atory work has been done previous to 1917 by an adit, shaft, 
trenches and pits. 

On the boundary between the GUS 1 and 2 claims and 900 feet 
from the initial post is some disseminated chalcopyrite and 
pyrite. Being that no exploratory work has been done and that 
there is much overburden in the area, the grade extent of the 
mineralizatian is presently unknown. There are several other 
minor prospects of copper and molybdenum throughout the property. 

Brynnor Mines (Noranda) is mining molybdenite on the southeast 
slopes of Takomkane Mountain. 
abstract of Soregaroli's thesis. 

The following is quoted from the 

"The deposits occur in granodiorite and porphyritic biotite 
granodiorite phases of the composite Takomkane Batholith near 
an epizonal Cretaceous quartz monzonite porphyry body, the Boss 
Mountain Stock. Molybdenite occurs in economic concentrations 
in two classes of deposits: (1) Breccia Deposits, which include 
fracture zones, and ( 2 )  Vein Deposits, which include both single 
and multiple systems.vv 

SOIL GEOCHEMICAL SURVEY 

1) 
on the east end of the SB claims and the east end of the GUS 
claims, as shown on Sheets 4 and 5 in the pocket, at 100-foot 
centers. 
a brown to reddish silt. In some spots on the SB claims, the 
B horizon was somewhat sandy. 

Field Procedure - The soil samples were taken on the lines 

The soil horizon sampled was the B which was generally 

The samples were dug with a spade 

Geotronics Surveys Ltd. 



a t  depths  va ry ing  from 6" t o  I$', depending on how deep t h e  B 
w a s .  A l l  samples were p l aced  i n  brown, wet-s t rength envelopes 
w i t h  l i n e  and s t a t i o n  number marked thereon .  The number col- 
l e c t e d  w a s  231. 

2 )  T e s t i n g  Procedure - A l l  samples were t e s t e d  by Bondar-Clegg 
& Company Ltd.  o f  North Vancouver. The sample w a s  first tho- 
roughly  d r i e d  and t h e n  s i f t e d  through an  80-mesh screen .  
measured amount of  t h e  s i f t e d  m a t e r i a l  i s  t h e n  p u t  i n t o  a t e s t  
t u b e  w i t h  subsequent measured a d d i t i o n s  of aqua r e g i a  a c i d .  The 
mixture  is t h e n  hea ted  f o r  approximately 3 hours .  The p a r t s  p e r  
m i l l i o n  (ppm) copper ( o r  s i l v e r )  i s  t h e n  measured by atomic 
abso rp t ion .  

A 

The r e s u l t s  a r e  enc losed  a t  t h e  end o f  t h e  r e p o r t .  

3 )  Discussion o f  R e s u i t s  - 

a )  The copper and s i l v e r  r e s u l t s ,  i n  ppm, were p l o t t e d  as 
frequency curves and are shown on F igures  1 and 2,  r e s p e c t i v e l y .  
Anomalous or t h r e s h o l d  va lue  w a s  ' eyeba l l ed '  a t  120 t o  200 ppm 
f o r  copper and 1.6 ppm f o r  s i l v e r .  
more p r e c i s e  s t a t i s t i c a l  informat ion  could be gained by employ- 
i n g  a more s o p h i s t i c a t e d  method of d a t a  t r ea tmen t  ( L e p e l t i e r ,  
1969 1. 

It w a s  t h e n  thought  t h a t  

b). The r e s u l t s ,  s e p a r a t e l y  f o r  bo th  copper and s i l v e r ,  were 
d iv ided  i n t o  c l a s s e s  w i t h  an  equal  l o g a r i t h m i c  i n t e r v a l  width 
and p l o t t e d  a g a i n s t  i t s  cumulative frequency ( F i g u r e  3 ) .  If t h e  
resu l t s  have a lognormal d i s t r i b u t i o n ,  t h e n  t h e  background, 
c o e f f i c i e n t  of  d e v i a t i o n  and t h r e s h o l d  v a l u e s  can be easi ly  
est imated.  

c )  For s i l v e r ,  t h e  background va lue ,  t a k e n  from t h e  50% 
l e v e l  on F igu re  3 ,  i s  0.9 ppm. The minimum sub-anomalous value 

Geotronics Surveys Ltd. 
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(a  term used by t h e  w r i t e r  t o  denote a l l  those  values  t h a t  a r e  
not  anomalous, but not  background e i t h e r  and, t h e r e f o r e ,  could 
s t i l l  poss ib ly  i n d i c a t e  mine ra l i za t ion )  i s  taken f rom t h e  16% 
l e v e l  and i s  1 .5  ppm. There a r e  2 breaks i n  t h e  p l o t t e d  l i n e  
which i n d i c a t e s  t h a t  t h e r e  i s  more than  one d i s t r i b u t i o n .  Among 
some o f  t h e  p o s s i b i l i t i e s ,  t h e  2 most  l i k e l y  a r e ,  2 d i f f e r e n t  
rock types  causing 2 d i f f e r e n t  backgrounds o r  2 d i f f e r e n t  minerals  
of copper he ld  by t h e  s o i l .  The threshold  value,  above which 
a l l  va lues  a r e  considered anomalous, i s ,  i n  t h i s  case,  t aken  as 
t h e  half-way po in t  between t h e  2 breaks,  g iv ing  a value o f  ap- 
proximately 1.7 ppm. The c o e f f i c i e n t  o f  dev ia t ion  i s  0.22. 

The copper p l o t  shows 3 breaks. The double break around t h e  
90% l e v e l  i n d i c a t e s ,  q u i t e  d e f i n i t e l y ,  t h a t  t h e r e  a r e  t w o  d i f -  
f e r e n t  d i s t r i b u t i o n s .  Again, t h e  p o s s i b i l i t i e s  a r e  t h e  same as 
those  mentioned above. The t h i r d  break, a t  t h e  30% l e v e l ,  in- 
d i c a t e s  t h a t  t h e r e  i s  an above-average number of high values .  
Upon examining Sheet 5,  t h i s  seems r e a d i l y  apparent by t h e  
number o f  high va lues  on t h e  GUS claims. The background l e v e l  
i s  taken as approximately 50 ppm. The sub-anomalous and th re sho ld  
l e v e l s  a r e  taken from 16% and 2-$$ l e v e l s  on t h e  dashed extension 
and a r e  90 ppm and 165 ppm, r e spec t ive ly .  
dev ia t ion  i s  ca l cu la t ed  as 0.26 and t h e r e f o r e  t h e  copper has  a 
s imi la r  d i spe r s ion  as t h e  s i l v e r  values .  

The c o e f f i c i e n t  o f  

A c o r r e l a t i o n  diagram between t h e  copper and s i l v e r  values  w a s  
a l s o  p l o t t e d  (Fig. 4.). The c o r r e l a t i o n  cloud i s  roughly wi th in  
an e l l i p t i c a l  a r ea .  The c o e f f i c i e n t  of c o r r e l a t i o n  w a s  ca l -  
c u l a t e d  f rom t h i s  t o  be +0.72 (The c o e f f i c i e n t  o f  c o r r e l a t i o n  
can vary between il.0. If it i s  t-1.0, then  t h e  values  o f  t h e  
2 minerals  a r e  d i r e c t l y  p ropor t iona l  t o  each o t h e r  and t h e  p l o t s  
would f a l l  i n  a s t r a i g h t  l i n e  with p o s i t i v e  s lope  going through 
t h e  first and t h i r d  quadrants. If it i s  -1.0, t h e  r e s u l t s  a r e  

- Geotronics Surveys Ltd. 
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i n v e r s e l y  p ropor t iona l  t o  each o t h e r  and t h e  p l o t s  would f a l l  
i n  a s t r a i g h t  l i n e  with nega t ive  s lope  going through t h e  second 
and f o u r t h  quadrants. 
r e l a t i o n s h i p  and t h e  p l o t s  would be evenly d i s t r i b u t e d  through 
a l l  4 quadrants) .  Therefore,  t h e r e  i s  a f a i r l y  good p o s i t i v e  
r e l a t i o n s h i p  between t h e  copper and s i l v e r  values.  That is ,  i f  
a s o i l  sample has  a high copper value,  it is  q u i t e  l i k e l y  t o  a l s o  
have a high s i l v e r  va lue , . and  v i c e  versa .  

If i t  i s  zero [ O ] ,  then t h e r e  i s  no 

On both t h e  s i l v e r  and copper maps, j u s t  t h e  sub-anomalous and 
anomalous zones were contoured. The s i l v e r  map was contoured 
a t  an i n t e r v a l  of 0.2 ppm and starts a t  1.3 ppm i n  order  t o  make 
t h e  minimum sub-anomalous va lue  1 .5  ppm s t and  out. The copper 
map w a s  contoured a t  an i n t e r v a l  of 40 ppm and begins a t  t h e  
80 ppm value.  
and 160 ppm, r e spec t ive ly ,  w a s  drawn with t h i c k  pen. 
anomalous a r e a s  worthy o f  d i scuss ion  a r e  l a b e l l e d  with l e t t e r s .  

On both maps t h e  th re sho ld  contour l i n e  of  1.7 
All t h e  

The most  i n t e r e s t i n g  a r e a  i s  c e r t a i n l y  zone A ,  on t h e  GUS 1 and 
2 claims. 
copper values  over 200 ppm and s i l v e r  va lues  up t o  3 ppm. 
s t r i k e s  N~OW, is  200-400 f e e t  wide and has  a l eng th  o f  a t  l e a s t  
1200 f e e t  being open a t  both ends. Somewhat i n t e r e s t i n g  i s  t h a t  
i t  is  on t h e  south  f l a n k  o f  a VLF-EM anomaly s t r i k i n g  i n  approx- 
imately t h e  same d i r e c t i o n .  
a f a u l t  o r  shea r  zone t h a t  t h e  copper-silver mine ra l i za t ion  i s  
a s soc ia t ed  with.  

It i s  anomalous i n  both copper and s i l v e r  with s e v e r a l  
It 

The EM anomaly could be r e f l e c t i n g  

Zone B i s  l o c a t e d  on t h e  south  p a r t  of t h e  SB 46 and 48 claims. 
It contains  t h e  h ighes t  value i n  s i l v e r ,  3.9 ppm and t h e  h ighes t  
copper value i s  sub-anomalous a t  116 ppm. 
t o  a very high,  bu t  s m a l l  VLF-EM anomaly and thus  i n d i c a t e s  a 
su lphide  zone conta in ing  s i l v e r .  The zone seems t o  s t r i k e  

It a l s o  corresponds 

- Geotronics Surveys Ltd. 



- 11 - 

s l i g h t l y  south of west,  i s  about 100 f e e t  wide and a t  l e a s t  600 
f e e t  long,  aga in  being open a t  both ends. 

Zone C i s  wi th in  a zone o f  nega t ive  EM readings and t h u s  has  no 
EM co r re l a t ion .  The copper va lues  a r e  good with a few going 
above 200 ppm but only one s i l v e r  value i s  anomalous a t  1.9 ppm. 
Because o f  t h e  l i m i t e d  information,  i t  is  d i f f i c u l t  t o  a s c e r t a i n  
s t r i k e ,  l eng th  and width,  bu t  i t  appears  t o  be made up of 2 
sma l l e r  zones separa ted  by 200 f e e t  of background copper. 

D i s  a narrow zone conta in ing  2 very high copper values  and one 
f a i r l y  good s i l v e r  value. S t r i k e  i s  approximately S7OW; width,  
probably about 50 f e e t  o r  l e s s  and l eng th ,  a t  l e a s t  400 f e e t  and 
open a t  both ends. Zone D is  on t h e  n o r t h  f l a n k  o f  an EM anomaly 
t h a t  c l o s e s  out about 100 f e e t  west of L-4W and i s  open a t  t h e  
e a s t  end. It i s  p o s s i b l e  t h a t  t h i s  could a l s o  be a f a u l t  o r  
shea r  zone. 

Zone E i s  found on t h e  SB 43 m.c. and i s  anomalous only i n  s i l v e r  
The zone i s  narrow c o n s i s t i n g  o f  only 2 anomalous va lues ,  i s  400 
f e e t  l ong  (open a t  both ends) ,  and s t r i k e s  j u s t  south of west. 
It a l s o  i s  on t h e  nor th  f l a n k  o f  an EM anomaly s t r i k i n g  i n  t h e  
same d i r e c t i o n .  

. 

The r e s t  of t h e  anomalous va lues  a r e  s c a t t e r e d ,  except f o r  2 of 
s i l v e r  t h a t  a r e  f a i r l y  c lose  toge the r  on t h e  SB 39 m.c. 

It should be noted here  t h a t  i n  s o i l s ,  copper t r a v e l s  s h o r t  
d i s t a n c e s  from i t s  source  and s i l v e r  t r a v e l s  v i r t u a l l y  not  a t  
a l l .  Therefore,  where anomalous s i l v e r  values  a r e  found wi th in  
anomalous copper zones, t h e  s i l v e r  va lues  could be used t o  pin- 
p o i n t  more exac t ly  t h e  l o c a t i a n  of t h e i r  mutual source.  

Geotronics Surveys Ltd. - . 
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ELECTROMAGNETIC SURVEY 

1) Survey Procedure - With t h e  "shootbackfl dual  frequency 
u n i t ,  t h e  h igher  frequency, 3600 Hz, w a s  used a t  a l l  100-foot 
i n t e r v a l  s t a t i o n s  and a 200-foot c o i l  s epa ra t ion  w a s  employed. 
Where anomalies were suspected,  readings  were taken a t  50-foot 
i n t e r v a l s  on both f requencies ,  3600 Hz and 1800 Hz. Dual f re -  
quency readings  g ive  a d d i t i o n a l  information on t h e  conduct iv i ty ,  
and thus  t h e  n a t u r e  of t h e  source of t h e  anomaly. 

On t h e  VLF-EM survey, s t a t i o n  sepa ra t ion  w a s  kept a t  100-foot 
i n t e r v a l s .  The t r a n s m i t t e r  s t a t i o n  used w a s  t h e  one l o c a t e d  a t  
S e a t t l e  which opera tes  on 18.6 KHz.  
a l l  readings  w a s  towards t h e  s t a t i o n .  
means t h e  conductor i s  t o  t h e  e a s t  and a west reading,  t o  t h e  
west. 

The d i r e c t i o n  f a c i n g  on 
An e a s t  d ip  ang le  reading  

2 )  
JEM manufactured by Crone Geophysics Ltd. I n  genera l ,  an  EM 
instrument  i s  designed t o  p i ck  up conductive zones through 
electromagnetic induct ion .  The EM t r a n s m i t t e r  s e t s  up an a l t e r -  
n a t i n g  magnetic f i e l d ,  c a l l e d  t h e  primary, by pass ing  an a l t e r -  
n a t i n g  cu r ren t  through t h e  t r a n s m i t t e r  c o i l .  If a conductive 
mass i s  nearby, t h e  primary magnetic f i e l d  induces e l e c t r i c  
c u r r e n t s  i n  t h e  mass which produces a secondary magnetic f i e l d .  
This secondary f i e l d  d i s t o r t s  t h e  primary f i e l d ,  and it i s  a 
measure o f  t h i s  d i s t o r t i o n  t h a t  c o n s t i t u t e s  t h e  r e s u l t s  of t h e  
electromagnet ic  survey. I n  t h e  Crone JEM, t h e  angle  of t h e  
d i s t o r t e d  f i e l d ,  c a l l e d  t h e  d i p  angle ,  i s  measured by t h e  re- 
ceiver .  Both c o i l s  t r ansmi t  and r ece ive ,  and thus  t h e  t w o  d ip  
angles  a r e  added t o g e t h e r  (one i s  a l m o s t  always nega t ive  and t h e  
o t h e r  almost always p o s i t i v e ) .  If  t h e  r e s u l t  i s  zero ( 0 ) ,  no 
conductor i s  p resen t  , whereas i n  VLF-EM instruments ,  0' u s u a l l y  

Instrumentat ion - The dual-frequency u n i t  used w a s  a Crone 
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i n d i c a t e s  a conductor. Therefore,  i n  t h i s  instrument ,  t h e  
h igher  t h e  r e s u l t a n t  reading,  t h e  b e t t e r  t h e  conductor, w i t h  
- +4O usua l ly  being considered anomalous. 

The VLF-EM instrument used w a s  a G-28 manufactured by Geotronics 
Instruments  Ltd. o f  Vancouver, B.C. It i s  a v i s u a l  n u l l  type  
instrument designed t o  measure t h e  very low frequency e l ec t ro -  
magnetic f i e l d  produced by U.S. Naval t r a n s m i t t e r  s t a t i o n s  spo t t ed  
throughout t h e  North American cont inent  ( i n  t h i s  case,  S e a t t l e ) .  
Like t h e  JEM, it does t h i s  by measuring t h e  angle  of t h e  dis-  
t o r t e d  f i e l d .  

INTERPRETATION 

The JEM survey, as noted before ,  produced v i r t u a l l y  no anomalies 
worthy of a t t e n t i o n .  The anomalous zones(?)  t h a t  d id  r e s u l t  
contained only 1 o r  2 low-order anomalous readings  and t h u s  were 
almost non-interpretable .  Also, it f a i l e d  t o  p ick  up t h e  main 
copper showing found along a f a u l t  zone on t h e  SILVER BOSS 5 and 
6 m.c. 
surrounded by t h e  non-conductive quartz .  Resul t s  a r e  shown on 
Sheet 1 i n  pocket. 

This i s  no doubt due t o  t h e  su lphide  globules  being 

The JEM w a s  a l s o  t r i e d  out a long t h e  road on t h e  GUS 1 and 2 
claims with no p o s i t i v e  r e s u l t s .  (on accompanying 

The VLF-EM r e s u l t s  a r e  shown on Sheet 2 i n  pocket. 
zones, i n f e r r e d  f r o m  cross-overs, are drawn with a heavy dark 
l i n e .  

Conductive 

The F rase r  f i l t e r  w a s  appl ied ,  and r e s u l t s  a r e  shown on Sheet 3 .  
On t h e  SILVER BOSS and SB claims, contour i n t e r v a l  i s  loo, but  

Geotronics Surveys Ltd. 
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on t h e  GUS c l a i m s ,  i t  i s  5'. 
i s  t h a t  t h e  survey l i n e s  a r e  only 30' of f  f rom t h e  d i r e c t i o n  
t o  t h e  s t a t i o n  ( i d e a l  i s  90') on t h e  GUS group as opposed t o  
50' on t h e  SB-SILVER BOSS c l a i m s .  This ,  t h e r e f o r e ,  produces 

The reason f o r  t h i s  d i s p a r i t y  

low-order anomalies and a smal le r  contour i n t e r v a l  i s  t h u s  used 
i n  o rde r  t o  make them s t and  out b e t t e r .  

The F rase r  f i l t e r  i s  appl ied  s i n c e  it c u t s  out  much of t h e  no i se  
due t o  t h e  high VLF-EM frequency. It t u r n s  non-contourable da ta  
i n t o  a contourable  form. Al so ,  a conductive zone 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 en  will 
show up a f t e r  t h e  f i l t e r  has  been appl ied.  
main showing on t h e  SILVER BOSS 5 and 6 m.c. 
low-order cross-overs a r e  phased out.  One advantage of t h e  un- 
f i l t e r e d  da ta  i s  t h a t  conductors t h a t  a r e  almost wholly between 
l i n e s  w i l l  show up, but w i l l  no t  on t h e  f i l t e r e d  da ta .  

An example i s  t h e  
On t h e  o t h e r  hand, 

The depth pene t r a t ion  o f  t h e  VLF-EM i s  e x c e l l e n t ,  supposedly 
going as deep as 1000 f e e t ,  but i s  seve re ly  l i m i t e d  by con- 
duc t ive  overburden. However, t h e  c l e a r ,  sharp readings of t h e  
JEM showed t h a t  t h e  conduct iv i ty  of t h e  overburden i s  n i l ,  t hus  
ensuring good depth pene t r a t ion  for t h e  VLF-EM. 

! 
~ The main showing, marked A on Sheet 3 ,  showed up q u i t e  wel l .  

The s t r i k e  of t h e  EM anomaly fol lows t h e  o r e  zone a t  N40E. The 
known l e n g t h  o f  t h e  fau l t  i s  about 900 f e e t  but  t h e  EM anomaly 
extends i t s  l e n g t h  about 400 f e e t  S30W p a s t  t h e  Ten Mile F a u l t  
and about 500 f e e t  N4OE of t h e  a d i t .  Both t h e s e  extensions 
q u i t e  l i k e l y  conta in  su lphide  mine ra l i za t ion  consider ing t h e  
e x i s t i n g  mine ra l i za t ion  t h e r e  a l ready.  

Anomalous zone B i s  centered around an a r e a  f rom which a number 
of f a u l t s  r a d i a t e .  A .  Allen mentioned t h i s  and discussed t h e  

- Geotronics Surveys Ltd. 
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p o s s i b i l i t y  of an  unexposed b recc ia  zone occurr ing  i n  t h i s  a rea .  
The s i z e ,  type ,  and shape o f  t h e  anomaly i n c r e a s e  t h i s  possi-  
b i l i t y .  It appears  t o  be s t r i k i n g  SW, i s  1000 f e e t  wide by 
2600 f e e t  long  and i s  open a t  t h e  SW end. It i s  a p o s i t i v e  
anomaly wi th in  which i s  a nega t ive  low.  These f a c t s  a r e  ind i -  
c a t i v e  of a l a r g e  body of g r e a t e r  conduct iv i ty  than  t h e  sur- 
rounding rock. The p o s s i b i l i t y  i s  thus  increased  t h a t  t h e r e  i s  
a b recc ia  zone. 

Zone C i s  very similar t o  zone B and could be i t s  extension. 
It is  l o c a t e d  immediately t o  t h e  n o r t h e a s t ,  s t r i k e s  i n  t h e  same 
d i r e c t i n n  and is  2600 f e e t  by 800 f e e t .  It a l s o  i s  a p o s i t i v e  
anomaly conta in ing  a negat ive  a r e a  and t h u s  t h e  same p o s s i b i l i t i e s  
e x i s t  f o r  it as f o r  zone B. It should a l s o  be considered t h a t  
t h e s e  2 anomalies a r e  only r e f l e c t i n g  2 p a r a l l e l  f a u l t s  s t r i k i n g  
southwester ly  and conta in ing  a conductive medium. 

The anomalies marked D-G a r e  worthy of a t t e n t i o n  because of 
corresponding geochemistry anomalies. The geochemistry anomalies 
a r e  usua l ly  found on t h e  no r th  o r  south f l a n k  o f  t h e  EM anomalies 
which t h e r e f o r e  could be r e f l e c t i n g  e i t h e r  su lphide  mine ra l i za t ion  
i t s e l f  o r  f a u l t s  o r  shea r  zones t h a t  have r e s u l t e d  i n  t h e  mineral- 
i z a t i o n .  Anomaly E holds t h e  most  i n t e r e s t  because o f  t h e  s i z e  
of t h e  geochem anomaly c o r r e l a t i n g  with it. 

Anomalous zones H ,  I and J very l i k e l y  r e f l e c t  f a u l t  or shea r  
zones because of t h e i r  being long  and narrow. 
southwester ly ,  i s  a t  l e a s t  4400 f e e t  l ong  and i s  open a t  t h e  
no r theas t  end. Anomaly I s t r i k e s  n o r t h e r l y ,  i s  a t  l e a s t  2000 
f e e t  long  and open a t  t h e  no r th  end. 
4.400 f e e t  and s t r i k e s  southwesterly.  These probable f a u l t s  could 
contain minera l iza t ion .  Also o f  s p e c i a l  i n t e r e s t  i s  t h a t  an 
aeromagnetic anomalous l o w  i s  centered approximately around zone 
J on L-&E ( t h e  aeromagnetic map i s  r e l a t i v e l y  o f  coarse  s c a l e  

Anomaly H s t r i k e s  

Anomaly J has  a l e n g t h  o f  

Geotronics Surveys Ltd. 
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and t h e r e f o r e  exact p o s i t i o n  of  i t s  anomalous l o w  could vary 
f r o m  south p a r t  o f  zone G t o  south p a r t  of zone I ) .  Since an 
aeromagnetic l o w  i s  centered over t h e  b recc ia  zone of Brynnor 
Mines, t h i s  a r e a  must be s e r i o u s l y  considered. If a covered 

' brecc ia  zone does e x i s t ,  anomalies G and J o r  I and J l i k e l y  
r e f l e c t  t h e  contac t  between t h e  b recc ia  and t h e  surrounding rock .  

Anomaly K could a l s o  be a f a u l t ,  but has  2 f lanks .  One has  a 
l e n g t h  o f  2000 f e e t  and s t r i k e s  S5OW and t h e  o t h e r  has  a l eng th  
o f  1500 f e e t  and s t r i k e s  S4OW. Both t h e s e  f l a n k s  conta in  very 
high readings ,  one as high as 72', and t h e  o the r  80'. This  in-  
d i c a t e s  r e l a t i v e l y  good conduct iv i ty  t h a t  could be t h e  r e s u l t  
o f  su lphide  minera l iza t ion .  

Anomalous zones L t o  R a r e  o f  s imilar  magnitude as t h e  anomaly 
over t h e  known zone of mine ra l i za t inn  and t h e r e f o r e  must no t  be 
overlooked. 

Anomaly S,  j u s t  below A ,  fol lows t h e  r i d g e  top  f rom t h e  N c inde r  
cone and t h e r e f o r e  could be due t o  topography. However, So rega ro l i  
noted t h a t  t h e r e  i s  copper mine ra l i za t ion ,  as shown on t h e  map, 
on t h e  N f lank .  

On t h e  GUS 1 and 3 claims, t h e r e  a r e  4 e l l i p t i c a l  shaped anomalies 
s t r i k i n g  east-west. It i s  d i f f i c u l t  t o  say  what i s  t h e i r  source.  

The nor thern  one conta ins  a nega t ive  zone and t h e r e f o r e  i n d i c a t e s  
a l a r g e  conductive body (300 f e e t  x 800 f e e t ) .  

There a r e  a number o f  o t h e r  a r e a s  t h a t  contain anomalous readings  
but  a r e  r a t h e r  sporadic  and do not  mer i t  f u r t h e r  discussion.  
Some anomalous zones such as t h e  one on GUS 6 m.c. and t h e  one 
on SB 10 m.c. l a c k  s u f f i c i e n t  information t o  i n t e r p r e t  properly.  

Geotronics Surveys Ltd. 
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A s  shown above, t h e r e  
o f  explora t inn  i n t e r e  

a r e  many anomalous zones t h a t  could 
t. The w r i t e r  has  attempted t o  bre  

be 
k them 

down i n t o  c l a s s e s  o f  va r i ed  sources .  Nevertheless,  t h e  possi-  
b i l i t y  t h a t  must be considered i s  t h a t  most  or a l l  o f  t h e  EM 
anomalies a r e  caused s o l e l y  by s t r u c t u r e  ( f a u l t s ,  shear  zones 
or con tac t s )  and not  minera l iza t ion .  But t h e  mine ra l i za t ion  
could be a s soc ia t ed  with t h e  s t r u c t u r e .  For in s t ance ,  t h e  EM 
anomaly over t h e  main copper showing on SILVER BOSS 5 and 6 could 
be r e f l e c t i n g  t h e  f a u l t ,  and not  t h e  sulphides .  

It should a l s o  be noted t h a t  a VLF-EM instrument w i l l  no t  p ick  
up conductors t h a t  a r e  perpendicular  t o  t h e  d i r e c t i o n  of t h e  
s t a t i o n .  This  was no doubt t h e  reason why t h e  Ten Mile F a u l t  w a s  
no t  picked up. 

One immediately n o t i c e s  upon examining t h e  contour map t h a t  a l l  
t h e  anomalies a r e  elongated i n  a d i r e c t i o n  perpendicular  t o  t h e  
survey l i n e s .  This i s  due t o  t h e  unequal s t a t i o n  i n t e r v a l  o f  
100 f e e t  by 4.00 f e e t  ( o r  more) which t h e r e f o r e  b i a s e s  t h e  contours 
i n  t h e  d i r e c t i o n  of g r e a t e s t  s t a t i o n  i n t e r v a l .  

CONCLUSIONS AND RECOMMENDATIONS 

It i s  i n  t h e  w r i t e r ' s  opinion t h a t  t h e  r e s u l t s  o f  both t h e  geo- 
chemistry and t h e  EM surveys warrant much f u r t h e r  explora t inn .  
The geochemistry survey, though l i m i t e d ,  has  c e r t a i n l y  shown t h e  
ex is tence  o f  su lphides ,  e s p e c i a l l y  on t h e  GUS group, by t h e  re-  
l a t i v e l y  high r e s u l t s .  
many o f  which a r e  l i k e l y  due t o  fau l t ,  shea r ,  or contact  zones. 
Because o f  a f a u l t  being a s soc ia t ed  with t h e  e x i s t i n g  mineral- 
i z a t i o n ,  many o f  t h e s e  could q u i t e  poss ib ly  be a s soc ia t ed  wi th  
mine ra l i za t ion  also. Fur ther  explora t ion  i s  t h e r e f o r e  recom- 
mended as follows: 

The VLF-EM survey produced many anomalies 

Geotronics Surveys Ltd. 



- 18 - 

1) If p o s s i b l e ,  t h e  ground around t h e  GUS c l a i m s  should 
be s taked ,  e s p e c i a l l y  on t h e  no r th  and e a s t  s i d e s .  This i s  t o  
cover t h e  p o s s i b i l i t y  of  any p o t e n t i a l  mine ra l i za t ion  cont inuing 
o f f  of  t h e  p r e s e n t l y  s taked  ground. 

2 )  More access  roads should be constructed i n  order  t o  
cu t  down t r a n s p o r t a t i o n  c o s t s  such as h e l i c o p t e r s .  

3 )  
as fol lows:  

A thorough geochemistry program should be undertaken 

a )  The GUS claims should be s o i l  sampled on a 
100- by 4.00-foot g r id .  Anomalous zones should be 
f i l l e d  i n  with 50- by 200-foot spacing. 

b )  The SILVER BOSS and SB claims should be s o i l  
sampled on t h e  same g r i d  z ine  wherever t h e r e  i s  a B 
l a y e r .  ‘I’his will no doubt l i m i t  t h e  sampling t o  t h e  
no r th  and e a s t  ends. 

, 

The s o i l  samples should be t e s t e d  for copper and molyb- 
denum. S i l v e r  appears  t o  be a s soc ia t ed  with t h e  copper va lues  
( s e e  c o r r e l a t i o n  diagram, Fig. 4 )  and, t h e r e f o r e ,  need no t  be 
t e s t e d .  However, i t  i s  important t o  t e s t  f o r  molybdenum being 
tha t  a molybdenum mine i s  very c lose  t o  t h e  property.  

5 )  It may prove worthwhile t o  do some ‘ c a t ’  t renching  i n  
promising a r e a s  where overburden i s  suspected t o  be not  t o o  deep. 
Some o f  t h e  p re sen t  anomalies could be ‘ c a t ’  t renched while  road 
bu i ld ing  i s  under way. 
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6) Diamond d r i l l i n g  most  c e r t a i n l y  must be undertaken. 
.Lt would be p r e f e r a b l e  t o  d r i l l  a f t e r  much o f  t h e  above program 
i s  completed, However, p re sen t  t a r g e t s  f o r  diamond d r i l l i n g  do 
e x i s t  and a r e  as follows: 

a )  The mineral ized zone on SI&VER BOSS 5 and 
. 6 c l a i m s .  It should be d r i l l e d  along t h e  e n t i r e  

l e n g t h  o f  t h e  EM anomaly. 

b )  EM anomalies B and C ,  It is  f e l t  t h i s  i s  
t h e  only method of f u r t h e r  explora t ion ,  mainly be- 
cause o f  l i m i t e d  overburden, except f o r ,  perhaps,  
induced p o l a r i z a t i o n  ( I P ) .  However, I P  i s  r a t h e r  
chancey and quest ionable .  

c )  A few of t h e  more i n t e r e s t i n g  geochem 
anomalies, e s p e c i a l l y  A .  It i s  p r e f e r a b l e ,  how- 
ever ,  t o  do f u r t h e r  s o i l  sampling previous t o  any 
diamond d r i l l i n g .  

DGM: l y  
December 14, 1970 

Respec t fu l ly  submitted,  

GEOTRONICS SURVEYS LTD.. 

O J d J  
DAVID G. M A ~ ~ K ,  ‘B.SC. 
Geophysicist  

Geotronics Surveys Ltd. 
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COST BREAKDOWN r -  

Job NO. 70-47 
EM & Geochem Survey 
Exeter Mines Ltd. (NPL) 

Wages: 

R. Simpson, 62 days @J $50.OO/day 
R. Gunn, 50 days @ $30.OO/day 
C. Gunn, 5 days @ $60.OO/day 
D. Mark, 10 days @ $80.OO/day 

$3,100.00 
1,500.00 
300.00 
800 . 00 

EM instrument rental, 2 months @ $220.00/month 440.00 
Soil analysis, 231 samples @ $1.75/sample 404.25 
Survey supplies & materials 
Camp maintenance, 30 days 4.Z $25.OO/day 
Mapping 
Geophysical report 

320.00 
750.00 
300.00 
800 . 00 

$8,714.25 

Engineering fees (T. R. Tough) 500.00 

TOTAL COST $9,214. 25 

As a representative of GEOTRONICS SURVEYS LTD., Suite 514, 
602 W. Hastings St., Vancouver 2, B.C., I hereby declare that I 
have done, o r  caused to be done, work on GUS 1-14, SILVER BOSS ’. 
1-24, SB 25-36, SB 37-48 mineral claims, to the value of Nine 
Thousand Two Hundred Fourteen & 25/100 Dollars ($9,214.25). 

GEOTRONICS SUR 
I I ,  

- Y  Geophysicist 

- Geotronics Surveys Ltd. 

. - .  
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