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SUMt4ARY 

The Toba proper ty  i s  an a l k a l i n e  porphyry copper prospect loca ted  a long 
t h e  eastern edge o f  t h e  Aspen Grove copper b e l t  o f  south c e n t r a l  B.C. 
Geologica l  mapping, s o i l  geochemistry, ground magnetometer and V.L.F. 
surveys were conducted over p a r t  o f  t h e  p r o p e r t y  i n  order t o  evaluate 
i t s  p o t e n t i a l .  
(1200 m x 600 m and 800 m x 500 m> t h a t  c o i n c i d e  w i t h  r e l a t i v e l y  low 
ground magnetic values i n  an area u n d e r l a i n  by weakly minera l i zed  and 
a l t e r e d  andesi te t o  b a s a l t  f lows and d i o r i t e s .  

Resu l ts  o f  t h e  work i n d i c a t e  two l a r g e  copper s o i l  anomalies 

I t  i s  recommended t h a t  s o i l  geochemical, ground magnetic and V.L.F. 
surveys be conducted over t h e  remainder of t h e  p r o p e r t y  and t h a t  the  
b e t t e r  copper s o i l  anomalies be surveyed wi th  I P .  

INTRODUCTION 

The Toba proper ty  (Toba minera l  c la ims, 40 u n i t s )  was staked dur ing  t h e  
p e r i o d  J u l y  1980 t o  December 1980 t o  cover an a l k a l i n e  porphyry copper 
prospect. Prior to s t a k i n g  a number ofrecconnaissance s o i l  l i n e s  were c a r r i e d  
o u t  and 57 s o i l  samples co l lec ted .  
favourable geology and t h e  presence o f  widespread, f i n e l y  disseminated 
su lph ides l e d  t o  t h e  subsequent s tak ing.  

Encouraging r e s u l t s  combined wi th  

Since then 29 s o i l  samples were c o l l e c t e d  from 1.7 km o f  g r i d  l i n e  by 
M. Fawcett and D. tlehner on August 4 ,  1980, p l u s  an a d d i t i o n a l  18.9 
k m  o f  g r i d  l i n e  were const ructed and 189 s o i l  samples were c o l l e c t e d  by 
Doug Pauls and Dan Pauls  between Hay 21 and June 28, 1981. Ground 
magnetic and V.L.F. survey were c a r r i e d  o u t  by D. Mehner and B. Cousens 
between June 15 and J u l y  3 and t h e  p r o p e r t y  was g e o l o g i c a l l y  mapped a t  
1:5000 scale by B. Cousens between May 30 and J u l y  2, 1981. 
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LOCATION AND ACCESS 

The Toba proper ty  i s  loca ted  approximately 32 km due n o r t h  o f  Pr ince ton  
B.C. and 6 km south east from t h e  southern end of  Missezula Lake(P1:jt.e 1).  
The c e n t r e  o f  t h e  proper ty  i s  s i t u a t e d  a t  about 120026' west long i tude 
and 49O44' n o r t h  l a t i t u d e .  

Access t o  t h e  proper ty  i s  e a s i l y  obta ined by t u r n i n g  o f f  Highway 5 approximately 
48 km n o r t h  o f  Pr inceton, and heading eas t  along t h e  " D i l l a r d  Main" g rave l  
l o g g i n g  road t o  the  28 km mark. 

TOPOGRAPHY AND VEGETATION 

The p r o p e r t y  i s  s i t u a t e d  along t h e  t o p  and n o r t h  f a c i n g  slopes of two 
g e n t l y  s loped h i l l s  southeast o f  Idissezula Lake a t  an e l e v a t i o n  of 1450 m 
t o  1700 m. Vegetat ion coverage i s  dense w i t h  spruce and p i n e  cover ing 
t h e  e n t i r e  proper ty .  A lder  and w i l l o w  are common a long t h e  creek va l leys .  
Numerous creeks, swamps and ponds prov ide  abundant water sources f o r  d r i l l i n g .  

PROPERTY AND OWNERSHIP 

The Toba p r o p e r t y  is l o c a t e d  i n  t h e  Similkameen Min ing  D i v i s i o n  and i s  100% 
owned by Cominco Ltd.  I t  c o n s i s t s  o f  t h e  f o l l o w i n g  claims. 

CLAIM NAME 

Toba 
Toba Three 
Toba Four 
Toba S i x  

PREVIOUS WORK 

RECORD NO. 

1096 
1166 
1172 
1343 

UNITS DATE RECORDED DATE DUE 

20 J u l y  30/80 J u l y  30/81 
10 Sept. 16/80 Sept .16/81 
6 Sept.23/80 Sept.23/81 
4 Dec. 11/80 Dec. 11/81 

The ground covered by t h e  Toba c la ims i s  an area t h a t  has been prev ious ly  
s taked by v a r i o u s  people over t h e  years, however t h e  o n l y  group known t o  
have c a r r i e d  o u t  any work was Noranda Exp lora t ion .  I n  1972 they conducted 
b o t h  s o i l  and biogeochemical surveys a long with g e o l o g i c a l  mapping on t h e  
L o r r y  and Sp claims(assessment r e p o r t  4341) and s o i l  sampling on t h e  Becki  
claims(assessment r e p o r t  4342). 

G R I D  PREPARATION 

P r i o r  t o  beginn ing any o f  the  surveys on t h e  p r o p e r t y  a reconnaissance s t y l e  
g r i d  with an east-west basel ine and nor th-south p i c k e t  l i n e s  was establ ished. 
The g r i d  l i n e s  were loca ted  wi th  t h e  use o f  compass and topochains. 
l i n e s  were b lazed and f lagged wi th  o n l y  minimal bush c l e a r i n g  t a k i n g  place. 
S t a t i o n s  were es tab l i shed a t  50 meter i n t e r v a l s  by n a i l i n g  pre-stamped meta l  
t a g s  w i t h  t h e  g r i d  co-ordinates t o  e i t h e r  a t r e e  o r  p i c k e t .  
f l a g g i n g  was at tached t o  the  tags  t o  r e a d i l y  i d e n t i f y  s t a t i o n  loca t ions .  

A l l  

Red and b lue  

L i n e s  e s t a b l i s h e d  i n  1980 were o n l y  f lagged. 
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GEOLOGY 

REGIOUAL 

The Toba p r o p e r t y  o c c u r s  a l o n g  t h e  e a s t e r n  edge o f  t h e  Aspen Grove coppe r  b e l t  
i n  a n  area u n d e r l a i n  by Upper Triassic  Nico la  v o l c a n i c s  t h a t  P r e t o ( 1 9 7 9 )  
h a s  r e f e r r e d  t o  a s  E a s t e r n  Belt r o c k s .  
o f  i n t r u s i v e  r o c k s  and a predominance o f  well bedded v o l c a n i c  s e d i m e n t s ,  
c o a r s e  v o l c a n i c  c o n g l o m e r a t e s ,  t u f f s ,  l a h a r  b r e c c i a s  and t r a c h y a n d e s i t e  and 
t r a c h y b a s a l t  f l ows .  S e p a r a t i n g  t h e  E a s t e r n  Belt r o c k s  from t h o s e  o f  t h e  
C e n t r a l  Belt t o  t h e  west is t h e  n o r t h - s o u t h  t r e n d i n g  Summers C r e e k  f a u l t  
wh i l e  t o  t h e  ea s t ,  g r a n i t i c  r o c k s  o f  t h e  J u r a s s i c ,  Pennask B a t h o l i t h a r e  found. 

'Iv 

These are c h a r a c t e r i z e d  by a l a c k  

PROPERTY 

The geology i n  t h e  immediate  v i c i n i t y  o f  t h e  Toba claims c o n s i s t s  o f  a v o l c a n i c  
p i l e  made up o f  w e l l  bedded v o l c a n i c l a s t i c s ,  mafic t o  i n t e r m e d i a t e  v o l c a n i c  
f l o w s  and c o a r s e  a n d e s i t e  v o l c a n i c  f r a g e m e n t a l s  of t h e  Nico la  Group i n t r u d e d  by 
c o e v a l ,  a l t e r e d  and m i n e r a l i z e d  d i o r i t e s ,  monzoni tes  and s y e n i t e s .  These 
r o c k s  are i n  t u r n  i n t r u d e d  by J u r a s s i c  q u a r t z  monzon i t e s  o f  t h e  Pennask 
B a t h o l i t h  abou t  500 meters east  o f  t h e  Toba claims. 
p r o p e r t y  p a r t i c u l a r i l y  between l i n e s  12W and 18W(Plate 2 )  is a l a y e r  o f  
g l a c i a l  till o f  v a r i a b l e  and l o c a l l y  unde te rminab le  t h i c k n e s s .  

Over ly ing  much o f  t h e  

Rock u n i t s  found u n d e r l y i n g  t h e  Toba claims are: 

Coarse V o l c a n i c l a s t i c s  U n i t  I ,  P l a t e  2 

T h i s  u n i t  c o n s i s t s  o f  rounded t o  a n g u l a r  f r a g m e n t s  o f  medium g r a i n  d i o r i t e ,  
p o r p h y r i t i c  a n d e s i t e  and  f i n e  g r a i n e d  a n d e s i t e  i n  a . f i ne  g r a i n e d  a n d e s i t e  
t o  pyroxene crystal  r i c h  a n d e s i t e  m a t r i x .  
s i z e  and compose 20% t o  75% o f  t h e  r o c k  u n i t .  

crr 
Fragments  r ange  up t o  4 c m  i n  

F i n e  Grained V o l c a n i c l a s t i c s  U n i t  11, Plate 2 

Un i t  I1 is c h a r a c t e r i z e d  by t h i n l y  bedded ( 1  t o  10 cm) a n d e s i t i c ,  v o l c a n i c  
a r e n i t e s  and s i l t s t o n e s  w i t h  p o s s i b l e  i n t e r b e d d e d  a n d e s i t i c  t u f f s .  
between s u c c e s s i v e  beds  t e n d  t o  be s h a r p  a l t h o u g h  l o c a l l y  g raded  bedd ing  is  
p r e s e n t .  The v e r y  f i n e  g r a i n e d  u n i t s  are d i s t i n g u i s h e d  by c o l o u r  w i t h  beds  
a l t e r n a t i n g  between l i g h t  g rey -g reen  t o  d a r k  g reen .  
predominant ly  n o r t h  t o  n o r t h e a s t e r l y  d i r e c t i o n  and d i p  s t e e p l y  ( 5 0 0 )  t o  
t h e  west. 

C o n t a c t s  

Beds s t r i k e  i n  a 

P o r p h y r i t i c  A n d e s i t e  t o  Basalt U n i t  I11 a & b Plate  2 

I I I a  
d a r k  g reen  i n  c o l o u r  and  c o n t a i n s  up t o  15%, l a t h  shaped h o r n b l e n d e  c r y s t a l s  
t h a t  range i n  s ize  from 0.5 t o  2 mm. 
o f  u n i t  V .  

Subun i t  I I I a  is a f i n e  g r a i n e d  p o r p h y r i t i c  a n d e s i t e  t o  b a s a l t  t h a t  i s  

The r o c k  may be a n  a l t e r e d  e q u i v a l e n t  

I I I b  
g reen  i n  c o l o u r  and  c o n t a i n s  15% t o  60% e u h e d r a l  pyroxene c r y s t a l s  t h a t  r a n g e  
i n  s i z e  from 1 t o  4 mm. 
a l t h o u g h  l o c a l l y  t h e y  show comple t e  randomness. 

Subun i t  I I I b  i s  a p o r p h y r i t i c  a n d e s i t e  t o  b a s a l t  t h a t  i s  d a r k  g rey -  

P h e n o c r y s t s  o f t e n  d i s p l a y  a t r a c h y t i c  t e x t u r e ,  

19 
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Ikd ium t o  F ine Grained D i o r i t e  U n i t  I V ,  P l a t c  2 

U n i t  I V  i s  a medium t o  fin(: gra ined,  equigranular  d i o r i t e ,  ranging i n  g r a i n  
s i z e  from 1 t o  4 mm. Euhedral  m a f i c  minera ls  c o n s t i t u t e  on average, 35% 
of t h e  rock  and c o n s i s t  p r i m a r i l y  o f  green-black pyroxene, l e s s e r  amounts 
of  hornblende and l o c a l l y  b i o t i t e .  Subhedral p lag ioc lase  averages about 55:; 
o f  t h e  rock wh i le  t h e  remain ing 10% c o n s i s t s  l a r g e l y  of i n t e r s t i t i a l  K-spar. 
Where s u b s t a n t i a l  outcrops o f  d i o r i t e  a r e  found they show a gradat ion  from 
a medium grained, obvious l o o k i n g  d i o r i t e  t o  a f i n e  gra ined r o c k  t h a t  reseriibles 
andesi te  o r  basal t .  
horn fe lsed t e x t u r e s  t h a t  i n c l u d e  a sugary, r e c r y s t a l l i z e d  appearance and t h e  
presence o f  b i o t i t e .  

Of ten  these f i n e r  gra ined rocks show w e l l  developed 

P o r p h y r i t i c  Maf ic  Syeni te  Un i t  V,  P l a t e  2 

U n i t  V i s  a f i n e  t o  medium gra ined p o r p h y r i t i c  syen i te  c o n t a i n i n g  35-40?;, 
1-2 mm euhedral hornblende and pyroxene c r y s t a l s ,  10-15%, .5-1 mm p l a g i o c l a s e  
c r y s t a l s  and about 50% i n t e r s t i t i a l  K-spar. The f i n e  g r a i n  s i z e  combined 
w i t h  t h e  abundance o f  maf ics  makes t h e  rock  appear t o  be a b a s a l t .  
d i s t r i b u t i o n  o f  t h e  s y e n i t e  i s  l i m i t e d  w i t h  t h e  u n i t  on ly  i d e n t i f i e d  between 
l i n e s  22W and 241;'. 

O v e r a l l  

P o r p h y r i t i c  Monzonite U n i t  V I ,  P l a t e  2 

The p o r p h y r i t i c  monzonite i s  a l i g h t  grey coloured  rock conta in ing 55%,  2 mm 
euhedral  p lag ioc lase  c r y s t a l s  and 10% euhedral hornblende c r y s t a l s  t h a t  a t t a i n  
l e n g t h s  up t o  8 mm s e t  i n  a f i n e  gra ined K-spar groundmass. 
o c c u r r i n g  as euhedral  "books" up t o  4 mm i n  s i z e  occur throughout. As wi th  
U n i t  V ,  d i s t r i t u t i o n  o f  t h e  p o r p h y r i t i c  monzonite appears l i m i t e d  w i t h  o n l y  
t w o  outcrops o f  t h e  u n i t  i d e n t i f i e d .  

Minor b i o t i t e  

w 
ALTERATION 

All rocks  mapped on t h e  Toba p r o p e r t y  have undergone a l t e r a t i o n  t h a t  i s  l i k e l y  
due t o  a combination o f  low grade hydrothermal a l t e r a t i o n ,  r e g i o n a l  metamorphism 
and contac t  metamorphism. 

Epidote is t h e  most common a l t e r a t i o n  minera l ,  occur r ing  p r i m a r i l y  as a f r a c t u r e  
f i l l i n g  i n  r e l a t i v e l y  f r e s h  l o o k i n g  v o l c a n i c  f lows and v o l c a n i c l a s t i c  rocks  
o r  l o c a l l y  as a pervas ive replacement mineral .  C a l c i t e  i s  o f t e n  associated 
with t h e  epidote. 

L o c a l l y ,  c h l o r i t e  rep laces  pr imary  maf ic  minera ls  and occurs as f r a c t u r e  
f i l l i n g  o r  veins. 
w i th  h i g h l y  i r o n  s ta ined,  f i n e  gra ined v o l c a n i c l a s t i c  rocks. Secondary K-spar 
occurs as a very minor a l t e r a t i o n .  
d i o r i t e s  on t h e  east  s i d e  o f  t h e  proper ty ,  b u t  l i k e l y  i s  due t o  contac t  
metamorphism induced by t h e  nearby Pennask B a t h o l i t h .  

Weak t o  moderate a l b i t i z a t i o n  and leach ing  i s  o f t e n  associated 

B i o t i t e  development i s  present  i n  t h e  
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M I N E R A L I Z A T I O N  

M i n e r a l i z a t i o n  i n  t h e  form o f  d i s s e m i n a t e d  and f r a c t u r e  c o n t r o l l e d  p y r i t e ,  
o f t e n  r e a c h i n g  up t o  5% o f  t h e  r o c k  l o c a l l y  is fouritl t h roughou t  most o f  t h e  
p r o p e r t y ( P 1 a t e  2 ) .  
i n  p l a c e s  making up t o  30% o f  t h e  v e i n .  
t h roughou t  a s  t race arnounts o f  d i s s e m i n a t e d  g r a i n s  wi th  p y r i t e  o r  a s  g r a i n s  
i n  ca lc i te  ve ins .  

P y r i t e  i s  a l s o  a s s o c i a t e d  w i t h  e p i d o t e - c a l c i t e  v e i n s ,  
C h a l c o p y r i t e  o c c u r s  s p o r a d i c a l l y  

w 

GEOCHEI,IISTRY 

A s o i l  geochemical s u r v e y  was conduc ted  o v e r  t h e  Toba g r i d  a s  a means o f  
f o l l o w i n g  up i n  more d e t a i l  i n t e r e s t i n g  results t h a t  had been o b t a i n e d  from 
r e c o n n a i s s a n c e  s o i l  l i n e s  p u t  i n  d u r i n g  May and June  o f  1980. 

A t o t a l  o f  29 samples  were c o l l e c t e d  a t  50 meter i n t e r v a l s  from t h e  n o r t h  
p o r t i o n  o f  l i n e s  1OW and  6W i n  August o f  1980 and t h e n  a f u r t h e r  189 s a m p l e s  
were c o l l e c t e d  a t  100 meter i n t e r v a l s  from t h e  remainder  o f  t h e  g r i d  d u r i n g  
t h e  s p r i n g  o f  1981. 
i n  Vancouver. 
w h i l e  t h e  most r e c e n t  s a m p l e s  were a n a l y z e d  for  Cu-Pb-Zn-Mo. 
l i s t e d  i n  Appendix "B'l and samples  l o c a t i o n s  and con toured  r e s u l t s  are shown 
on Plates  3 and 4. 

A l l  s amples  c o l l e c t e d  were a n a l y z e d  by Cominco's l a b o r a t o r y  
The s a m p l e s  c o l l e c t e d  i n  1980 were ana lyzed  f o r  Cu-Pb-Zn 

Results are 

A l l  samples were col lected from t h e  'lBrr s o i l  h o r i z o n  whenever p r e s e n t .  I n  
cases where none was o b t a i n a b l e  a n  a n a l y s i s  was made o f  t h e  a v a i l a b l e  material. 
A l l  samples were a i r  d r i e d  and t h e n  s i e v e d  t h r o u g h  80 mesh s c r e e n s .  Cu, Pb 
and Zn ana lys i s  were made u s i n g  n i t r i c  acid(2076 HNO3) d i g e s t i o n  fo l lowed  by 
a t o m i c  a b s o r p t i o n .  
acid(HClO4) d i g e s t i o n  f o l l o w e d  by a c o l o r i m e t r i c  t echn ique .  
of v a r i a t i o n  are 10-15%. 

Mo was de te rmined  by u s i n g  a n i t r i c  acid(HN03) p e r c h l o r i c  
C o e f f i c i e n t s  W 

The results o f  t h e  s o i l  geochem s u r v e y  i n d i c a t e s  t h e  p re sence  o f  two s u b s t a n t i a l  
coppe r  s o i l  anomal i e s  and a number o f  small, s c a t t e r e d  anomalies .  The l a r g e  
coppe r  anomaly t h a t  o c c u r s  p r i m a r i l y  on Toba Three (P1a te  3 )  measures  a p p r o x i m a t e l y  
1200 meters long  by a b o u t  600 meters wide. T h i s  anomaly can  be t r a c e d  d i r e c t l y  
o n t o  t h e  Prime 2 m i n e r a l  claim and based on t h e  d a t a  f i l e d  i n  a s s e s s m e n t  r e p o r t  
2354, i t  would a p p e a r  t h a t  i t  is t h e  s o u t h e r n  e x t e n s i o n  o f  t h e  P r imer  Sou th  
zone copper s o i l  anomaly. Lack  o f  o u t c r o p  i n  t h e  area u n d e r l a i n  by t h e  anomaly 
h i n d e r s  i n t e r p r e t a t i o n  of t h e  anomaly, a l t h o u g h  s c a t t e r e d  o u t c r o p s  o f  
weakly a l t e r e d ,  p y r i t e  b e a r i n g  d i o r i t e  are nearby.  

The second l a r g e  coppe r  s o i l  anomaly is c e n t e r e d  on l i n e  2W and measu res  
800 meters by 500 meters. 
t h e  unde r ly ing  r o c k s  are a l t e r e d  d i o r i t e s  c o n t a i n i n g  minor amounts o f  p y r i t e .  
The remaining coppe r  s o i l  a n o m a l i e s  are f a i r l y  s c a t t e r e d  and small and  l i k e l y  
reflect minor coppe r  o c c u r r e n c e s  i n  t h e  u n d e r l y i n g  bedrock and g l a c i a l  d i s p e r s i o n  
i n  t h e  overburden. 

Again o u t c r o p  is minimal ,  however i t  would a p p e a r  

The re la t ively low Mo values(P1at .e  3 ,  Appendix B)  are b e l i e v e d  t o  reflect  
t h e  presence o f  w e a k l y  a l k a l i c ,  q u a r t z  poor  r o c k s  t h a t  u n d e r l y  t h e  Toba claims 
and are known t o  be c h a r a c t e r i s t i c a l l y  low i n  Mo. 
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I n  the  SE corner o f  t h e  Toba proper ty  co inc ident  Pb and Zn s o i l  anomalies 
occur(P1ate 4) .  
wj t h  under ly ing  d i o r i t e s ,  t-hc Pb-Zn anomalies occur i n  a n  area u n d e r l a i n  by 
p o r p h y r i t i c  andesi te  t o  b a s a l t  f lows and bedded vo1c: in ic last ics.  Al though 
much more work i s  needed, i t  i s  poss ib le  t h e  Pb and /n are marking t h e  p e r i p h e r a l  
edges o f  a hydrothermal system which i s  centered on the  l a r g e l y  overburden 
covered d i o r i t e  and p o r p h y r i t i c  maf ic  syeni te .  

U n l i k e  t h e  copper s o i l  anomalies whjch are p a r t l y  assoc iated 

w 

GEOPHYSICS 

Ground Magnetic Survey 

A ground magnetometer survey was conducted over 13.8 km o f  g r i d  l i n e  w i t h  
readings taken every 25 meters. 
s t a t i o n  l o c a t i o n s  w i t h  contours o f  t h e  r e s u l t s  a re  shown on P l a t e  5. 

The values are  l i s t e d  i n  Appendix "C" and 

The survey was conducted wi th  a S c i n t r e x  kip-2 p r o t o n  precession magnetometer 
t h a t  measures t h e  e a r t h ' s  t o t a l  magnetic f i e l d  t o  t h e  nearest  gamma. 
v a r i a t i o n  was checked f o r  by e s t a b l i s h i n g  base s t a t i o n s  where p i c k e t  l i n e s  
crossed t h e  roads. 
minimal changes i n  va lues were observed and no c o r r e c t i o n s  were made. 

D i u r n a l  

Readings were taken about every 2 hours, however o n l y  

Background f o r  t h e  survey was taken t o  be 57000 gammas. Values r e l a t i v e  t o  
t h i s  were p l o t t e d  on P l a t e  5 and contoured. 
a number o f  s c a t t e r e d  magnetic h ighs  t h a t  i n  p a r t  c o r r e l a t e  w i t h  u n d e r l y i n g  
vo lcan ic  f lows and v o l c a n i c l a s t i c s .  
of  a l a r g e  magnetic low which i s  c o i n c i d e n t  wi th t h e  Primer South zone copper 
s o i l  anomaly ex tens ion  and w i t h  p o s s i b l e  u n d e r l y i n g  a l t e r e d  d i o r i t e .  
r e l a t i v e l y  low or background values were obta ined f o r  t h e  area covered by 
t h e  copper s o i l  anomaly centered on l i n e  ZW(P1ate 3 ) .  

The r e s u l t s  o f  t h e  survey i n d i c a t e  

O f  g r e a t e r  i n t e r e s t  however i s  t h e  presence 

S i m i l a r i l y ,  

The apparent co inc idence o f  magnetic lows wi th  t h e  copper s o i l  anomalies 
may be the  r e s u l t  o f  t h e  u n d e r l y i n g  rocks  hav ing undergone a l t e r a t i o n  t h a t  
i s  hydrothermal i n  o r i g i n .  

V.L.F. 

A V.L.F. survey was conducted over t h e  Toba g r i d  us ing  a Geonics EM16 instrument.  
Readings were taken on a l l  l i n e s  a t  25 meter i n t e r v a l s  us ing  t h e  S e a t t l e  
Washington t r a n s m i t t i n g  s t a t i o n  NLK, and on se lec ted  l i n e s  u s i n g  t h e  C u t l e r  
Maine t r a n s m i t t e r ,  NAA. Data i s  p l o t t e d  i n  standard p r o f i l e  form on P l a t e s  
6 ( f o r  s t a t i o n  NLK) and P l a t e  7 ( f o r  s t a t i o n  NAA) and t h e  NLK data i n  Frazer  
f i l t e r e d  form i s  on P l a t e  8. 

The p r o f i l e s  are p l o t t e d  so as t o  g i v e  r i g h t  wave crossovers over V.L.F. 
conduct ive features. Such f e a t u r e s  are  noted by a heavy dashed l i n e ( f o r  
s t a t i o n  NLK). 
i n t e r v a l s .  

The p o s i t i v e  value f i l t e r e d  r e s u l t s  a re  contoured a t  10% 

I n  general,  t h e  l i n e  t o  l i n e  c o r r e l a t i o n  of t h e  V.L.F. fea tures  de tec ted  
is n o t  w e l l  def ined. 
a more d e f i n i t i v e  i n t e r p r e t a t i o n .  

F i l l  i n  l i n e s  t o  a 100 meter l i n e  separa t ion  would g i v e  
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Rc:;ii1 t s of' t tic pr i : l  i i i i I i i : iry w ) r k  I ~ I I I I I ~ I I I ~ ~  (:(I on t t ic  I ' roper ty  con f i rm  the  presence 
or i l  1 t c r c d  i l i l ( J  iiiirwr;i 1 i / ; r c : c l  ( l ( j ; i r t . /  di:l. ici i: i i t vo l c i i n i c  f l ows  and i n t r u s i v e s .  
Soi I qc~octwii i icol survey:; tbavc otitl j ncd two s i c j n i f i c a n t l y  l a r g e  copper anomalies 
t h a t  occur l a r g e l y  i n  arcas  o f  l i t t l e  outcrop b u t  a r e  be l i eved  t o  be under- 
l a i n  a t  l e a s t  i n  p a r t  by t h e  a l t e r e d  and m ine ro l i zaed  i n t r u s i v e s .  
o f  t h e  ground magnetic survey i n d i c a t e  t h e  two copper s o i l  anomalies a re  
l a r g e l y  c o i n c i d e n t  w i t h  low magnetic values. 
a l t e r a t i o n .  The V.L.F. survey r e s u l t s  suggest p o s s i b l e  east-west conductors 
however c l o s e r  spaced g r i d  l i n e s  a r e  r e q u i r e d  be fo re  a r e l i a b l e  i n t e r p r e t a t i o n  
can be made. 

w 
Resu l ts  

This may r e f l e c t  hydrothermal 

RECOMMENDATIONS 

1. 
of  t h e  p roper t y .  

S o i l  geochemical and ground magnetic surveys be conducted over t h e  remainder 

2. A V.L.F. and I .P.  survey be conducted over s e l e c t e d  p o r t i o n s  o f  t h e  p roper t y  
w i t h  emphasis put on those areas u n d e r l a i n  by s i g n i f i c a n t  copper s o i l  anomalies. 
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APPENDIX "A" 

STATFIKNT OF EXPENDITURE 

FOR WORK ON THE TOBA 14INERAL CLAIllS 

SALAR I E S 

Doug Pau ls  - 10 days @ $85/day $ 850. 
May 21-26, June 5, 14-16 

May 21-26, June 5,8,14-16,28 

May 30-31, June 1-3,8,12,14-18 
23-28, J u l y  1-3 

August 4, 1980 

August 4, 1980, May 30, June 15-17 
24/81 

Dan Pau ls  - 12 days 8 $85/day 1,020. 

B r i a n  Cousens - 20 days 8 $120/day 2,400. 

Mike Fawcet t  - 1 day Q $100/day 100. 

Dav id  Mehner - 6 days f i e l d  8 $164/day 984. 

3 days o f f i c e ,  J u l y  10,13,17/81 420. 
@ $140/day 

GEOCHEMISTRY 

189 s o i l  samples ana lyzed  f o r  Cu,Pb,Zn,flo 8 $5.20 ea 
29 s o i l  samples ana lyzed  f o r  Cu,Pb,Zn 8 $3.55 ea 

982.80 
102.95 - 

GEOPHYSICS 

Magnetometer r e n t a l  f o r  15 days 8 $15/day 
EM 16 r e n t a l  f o r  15 days 8 $15/day 

TRANSPORTATION 

1 t r u c k  p l u s  gas 8 $35/day f o r  20 days 
1 t r u c k  plus gas 8 $45/day f o r  12 days 

225. 
225. 

700. 
540. 

DOMICILE 

49 man days 8 $28/man day 1,372. 

1.1 I S CE L LANE OUS 

Map b low up, s h i p p i n g ,  f l a g g i n g ,  axes, phone e tc .  300. 

$ 10,221.75 
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APPENUI X "B" 

SOIL GEOCHEMICAL SUI(VEY RESULTS 
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T 2261 3d 
T 221.1 2 rJ 
T 2261 1 M  
T 22tl 1s  
T 2261 2s 
T 22w 3 s  
T 2261 4 s  
T 22iJ 5s 

c u  
A #  
HCI 

ANALYTICAL METHODS 

30 
3 1. 
3E 
35 
53 
32 
3E: 
42 

.. 

S O L V E N T  E S T K h C T K O N  ,f A A  
/ COLORIMETRXC 

20% )IN03 DXGESS'IQN / A A  
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APPE NDI X " c" 

GROUNL MAGNETOMETER SURVEY RESULTS ( I n  Gammas) w 
Values l i s t e d  were obta ined by s u b t r a c t i n g  background (57000 Gammas) from t h e  
o r i g i n a l  r e s u l t .  

L i n e  24W 

300N 
275 
250 
225 
200 
175 
150 
125 
100 
75 
50 
25 
BL 00 
25s 
50 
75 
100 
125 
150 w 175 
200 
225 
250 
275 
300 
325 
350 
375 
400 
425 
450 
475 
500 
525 
550 
575 
600 
64 8 
675 
700 
725 
750 

426 
382 
475 
580 
786 
644 
303 
662 
682 
862 
508 
144 
113 
61 
38 
72 
598 
598 
272 
83 
66 
668 
31 0 
72 1 
1565 
1216 
327 
768 
805 
793 
990 
1403 
456 
586 

-111 
140 
460 
390 
-28 
390 
1362 
1028 

775 
800 
825 
850 
875 
900 
930 
950 
975 
1000 
1025 
1050 
1075 
1100 
1125 
1150 
1175 
1200 

-95 
1030 
827 
175 
540 
-54 
269 
-633 
-802 
-384 
-1 48 
-446 
-463 
-252 
-1 75 
320 
-7 

-220 

L i n e  201.11 
300N 
275 
250 
225 
200 
175 
150 
125 
100 
75 
50 
25 
BL 00 
25s 
50 
75 
100 
125 
150 
175 
200 
225 
250 
275 
300 
325 
350 
375 
400 
425 
450 
475 
500 
525 
550 
575 
600 
625 
650 
675 
700 
725 

85 
129 
174 
90 
22 
-90 
27 
-55 
-68 
-3 2 
112 
70 
-42 
-69 

2 
-62 
-1 2 
-297 
-31 2 
-274 
-31 3 
-290 
-281 
-292 
-1 80 
-1 35 
112 
2 24 
158 
353 

-1 24 
-364 
-244 
14 

21 8 
399 
147 

-1 09 
6 

31 2 
755 
66 

750 
775 
800 
825 
850 
875 
900 
925 
950 
975 
1000 
1025 
1050 
1075 
1100 
1125 
1150 
1175 
1200 
1225 
1250 

84 
322 
300 
560 
-65 
600 
422 
566 
604 
137 
38 

-1 92 
-262 
-206 
876 
-208 
-1 74 
-1 26 
-1 72 
-220 
-1 82 
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L i n e  18W 

300N 
275 
250 
230 
200 
175 
150 
125 
100 
75 
50 
25 
BL 00 
25s 
50 
75 
100 
125 
150 
175 
200 
225 
250 
275 
300 
325 
350 
3 70 
400 
425 
450 
475 
500 
525 
550 
575 
600 
625 
650 
690 
700 
725 
750 
770 
800 
825 
850 
875 
900 
925 
950 
975 

158 
40 

337 
332 

93 
- 84 

5 
6 

231 
122 
268 
190 
110 
466 
242 
-22 
106 
200 
374 
673 
501 
590 
699 
670 
469 
280 
670 

42 
29 

324 
256 
193 
104 
-1 4 

50 
774 
542 
21 6 

88 
136 
156 
204 
21 5 
190 

56 
109  

1 
103 

1 4  
32 

- 6  
-88 

1000 -138 
1025 -100 
1050 -146 
1075 -105 
1100 - 99 
1125 - 75 
1150 -162 
1175 - 12 
1200 - 87 
1225 -207 
1250 -236 

L i n e  16W 

300N 
275 
250 
225 
200 
180 
150 
125 
100 
65 
45 
25 
BL 00 
25s 
50 
75 
100 
125 
150 
175 
200 
230 
250 
275 
300 
325 
350 
375 
400 
425 
450 
500 
525 
550 
575 
600 
625 

182 
38 1 
330 
250 
229 
388 
-90 
- 8  

64 
22 
90 

118 
116 

30 
6 
4 

-28 
-28 

58 

64  
78 
46 

-45 
-33 
119 

-228 
-91 

-21 0 
-1 78  
-1 94 

-56 
-1 26 

-70 
-54 
-98 
-34 

-1 4 

650 
675 
700 
71 5 
750 
775 
800 
830 
850 
875 
900 
93 0 
955 
975 
1000 
1025 
1050 
1075 
1100 
1130 
1155 
1175 
1200 
1225 
1250 

16 
-70 
-58 

-116 
-98 

-1 62 
-200 
-358 
-268 
- 1  
-25 

91 
262 
250 
282 
205 
837 
454 
472 
554 
702 
91 2 
958 
960 
71 0 

L ine  12W 

800N 
775 
750 
73 0 
724 
700 
675 
650 
625 
600 
575 
550 
525 
500 
475 
450 
42 5 
400 
375 
350 
325 
300 
275 
250 

31 0 
444 
2 70  
297 
642 
760 
444 
992 
463 
467 
450 
3 89 
134 
840 
231 
159 
260 
332 
190 
235 
232 
160 
199 
31 4 

225 334 
200 176 
175 592 
150 536 
125 420 
100 256 
75 170 
50 122 
25 463 
BL 00 528 
25s 
50 
75 
100 
125 
150 
175 
200 
225 
250 
275 
300 
325 
350 
375 
400 
425 
475 
490 
500 
525 
545 
570 
600 
625 
650 
675 
700 
725 
750 
775 
800 
825 
850 
075 
900 
925 
950 
975 

526 
22 
84 

351 

38 
80 

-66 

-1 36 
-208 
-325 
-355 
-389 
-576 
-838 
-1 096 
-933 
-2393 

12849 
6290 
9947 
3295 
1443 
602 
428 
230 

93 
128 
225 
214 
350 
354 
205 
244 
252 
292 
449 
484 
31 3 
226 

1000 88 
1025 182 
1050 91 
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12W cont  . 
1080 
1100 
1125 

Irr 
1150 
1170 
1200 
1225 
1250 
1275 

L ine  1OW 

850N 
825 
800 
775 
750 
725 
700 
675 
650 
625 
600 
575 
550 
525 
500 

450 
425 
400 
375 
350 
325 
300 
2 75 
250 
225 
200 
175 
150 
125 
I 0 0  
75  
50 
25 
BL 00 
25s 
50 
75  
100 
125 

mlP ‘1 50 
175 
200 
225 
250 

QW 475 

74 
134 
196 

60 
0 

-1 8 
142 

50 

164 
2 72 
135 
220 
156 
220 
333 
564 
532 
287 
239 
294 
466 
293 
402 
239 
225 
256 
256 

86 
- 2  
683 
366 
355 

40 
1 8  

763 
223 
237 
430 
103 

52 
114 

26 
118 
386 
493 
426 
223 
158 
266 
258 
61 6 
978 
1527 

275 808 
300 656 
320 599 
350 1045 
375 718 
400 326 
425 396 
450 557 

500 760 
525 1402 
550 1410 
575 794 
600 1461 
640 1439 
660 433 
675 304 
700 546 

L i n e  6W 

475 -148 

850N 
825 
800 
775 
750 
725 
700 
6 75 
650 
625 
600 
575 
550 
525 
500 
475 
450 
425 
400 
375 
350 
325 
300 
275 
250 
225 
200 
175 
150 
125 
100 
75  
50 
25 

440 
622 
471 
522 
408 
388 
432 
380 
369 
173 
208 
324 
496 
358 
150 
360 
402 
371 
356 
268 
328 
226 
248 
21 4 
171 
334 
242 
152 
194 
148 

82 
139 

28 

6W-BL 
25s 
50 
75 
100 
125 
150 
175 
200 
225 
250 
275 
300 
325 
350 
375 
400 
425 
450 
500 
525 

1 B5 
30 

232 
630 
474 
643 
652 
496 
431 
407 
381 
376 
51 8 
302 
266 

48 
-90 
-1 3 

3 4  
300 
500 

550 890 
575 72 8 
600 1221 
625 1148 
650 334 
675 918 
700 458 

L i n e  2W 

850N 212 
825 284 
800 478 
775 177 
750 9 4  
725 36 
700 344 
675 67  
650 287 
625 152 
600 44 
575 98 
550 162 
525 212 
500 150 
4 75 11 
450 132 
425 -26 
400 343 
375 150 
350 15  
325 212 
300 593 
275 330 

BL564W 200 250 336 
225 556 

260 

200 465 
175 704 
150 275 
125 137 
100/BL 22 
25s 578 
50 2 70 
75 402 
100 781 
125 578 
150 350 
175 666 
200 568 
225 598 
250 608 
275 408 
300 640 
325 420 
350 209 
375 662 
400 245 
425 364 
450 330 
475 614 
500 239 
525 560 
550 472 
575 630 
600 648 
630 302 



L i n e  1E 

625N 
600 
575 
550 
525 
500 
475 
4 50 
425 
400 
3 75  
350 
325 
300 
2 75  
250 
225 
200 
175  
150  
125  
100 
7 5  
50 
25 
BL 00 
2 5s  

251 
-58 
-22 
104 
341 

68 
26 

306 
595 
344 
602 
385 
294 
302 
165 

6 
82 
30 

368 
492 
3 50 
242 
255 

350 21 0 
375 344 
400 307 
425 412 
450 396 
475 566 
500 462 

50 -1 62 
7 5  19  
100 - 4  
125 27 
150 22 
175 80 
200 -26 
225 -23 
250 -116 
2 75  38 
300 98 
325 164 

NOTE: Data was c o l l e c t e d  wi th  a S c i n t r e x  MP-2 p r o t o n  precession 
magnetometer t h a t  measures t h e  e a r t h ' s  t o t a l  magnetic f i e l d .  
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APPENDIX "D" 

u 
EXPLORATION 

C O I I I  NCO L TD. 

WESTERN DISTRICT 

STATEMENT OF QUALIFICATIONS 

I ,  DAVID T. MEHNER, OF THE C I T Y  OF VERNON B R I T I S H  COLUIIBIA, HEREBY CERTIFY: 

1. That I am a G e o l o g i s t  r e s i d i n g  a t  1715-41St Ave., Vernon, B r i t i s h  Columbia. 
With a Business Address a t  4405-28th S t r e e t ,  Vernon, B r i t i s h  Columbia. 

2. That I gradua ted  w i t h  a B.Sc. Hon. Degree i n  Geology f rom t h e  U n i v e r s i t y  
of Mani toba i n  1976. 

3. 
and as such have a p e r s o n a l  knowledge o f  t h e  f a c t s  which I h e r e i n a f t e r  depose. 

That I have p r a c t i s e d  geology wi th  Cominco L t d .  f rom October  1979 t o  p resent  

w 
DATED T H I S  1 0 t h  DAY OF AUGUST, 1981 A T  VERNON, BRITISH COLUMBIA. 

- 

Dav id  T. Mehner 
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