
GEOCHEMICAL AND GEOPHYSICAL REPORT 

on t h e  

MERIT SOUTH CLAIM 

Record N o .  4 1 4 5  
S l o c a n  M i n i n g  D i v i s i o n ,  B r i t i s h  C o l u m b i a  , 

N o r t h  L a t .  50°01' West Long. 1 1 7 O 1 3 . ~  

82 - K - 3E 

for 

bdc/op c d  KOBOLD RESOURCBS LTD . 

2 
BOA SERVICES LTD. 

S u i t e  302 - 1 1 9  West P e n d e r  S t r e e t  
V a n c o u v e r ,  B . C.  

V6B 1S5 

J a n u a r y  2 0 ,  1987 
Paul P.L. Chung 

Consulting Geologist 



TABLE OF CONTENTS 

Page 

Introduction 
Summary 
Property and Ownership 
Location and Access 
Physiography 
History 
Regional Geology 
1986 Exploration Program 

Int r oduc t ion 
Survey Grid 
VLF-EM Survey 
Magnetometer Survey 
Soil Geochemical Survey 
Rock Geochemical Survey 

Conclusions 
Recommenda t ions 
Cost Estimates 
Statement of Costs 
Statement of Qualifications 
References 

1 
1 
4 
4 
6 
6 

7 
10 
10 
10 
11 
13 
14 
18 
19 
20 
20 
21 
23 
24  



( i i )  

Appendices 

Appendix  I MIN-EN L a b o r a t o r i e s  L t d .  

Appendix  I1 Geos ta t i s t ics  f o r  S o i l  G e o c h e m i c a l  R e s u l t s  
Appendix  I11 MIN-EM L a b o r a t o r i e s  L t d .  

Appendix  I V  Sample D e s c r i p t i o n s  
Appendix  V EM-16 E l e c  t r o m a g n e t o m e t e r  

Appendix  V I  GM-122 P r o t o n  Magnetometer  

C e r t i f i c a t e  o f  Geochems - S o i l  S a m p l e s  

C e r t i f i c a t e  o f  A s s a y  - Rock S a m p l e s  

P r i n c i p l e  o f  O p e r a t i o n  
S p e c  i f  i c a t  i o n s  

P r i n c i p l e  o f  O p e r a t i o n  
S p e c i f i c a t i o n s  

List of Illustrations 

Figure 

5 

6 

7 

8 

9 

10 

11 

L o c a t i o n  Map - 1" = 6 4  miles 
C l a i m  Map - 1: 5 0 , 0 0 0  
G e n e r a l  G e o l o g y  Map 1 : 4 8 , 0 0 0  
G e o p h y s i c a l  P l a n :  VLF-EM, EM S u r v e y  

D i p  A n g l e  P r o f i l e ,  1:2500 
G e o p h y s i c a l  P l a n :  VLF-EM S u r v e y  

F r a s e r  F i l t e r ,  1:2500 
G e o p h y s i c a l  P l a n :  P r o t o n  Magnetometer  

S u r v e y ,  1 :2500 
S o i l  G e o c h e m i c a l  S u r v e y  

L e a d ,  1:2500 
S o i l  G e o c h e m i c a l  S u r v e y  

Z i n c ,  1 :2500 
S o i l  G e o c h e m i c a l  S u r v e y  

S i l v e r ,  1 :2500 
S o i l  G e o c h e m i c a l  S u r v e y  

C o p p e r ,  1 : 2 5 0 0  
C o m p i l a t i o n  P l a n ,  1:2500 

Page 

2 
5 
8 

I n  P o c k e t  

I n  P o c k e t  

I n  P o c k e t  

I n  P o c k e t  

I n  P o c k e t  

I n  P o c k e t  

I n  P o c k e t  
I n  P o c k e t  



1. 

INTRODUCTION 

Kobold R e s o u r c e s  L t d .  of  S u i t e  2 1 5  - 7 0 1  West G e o r g i a  S t r e e t ,  
Vancouver ,  B r i t i s h  Co lumbia ,  owns t h e  MERIT SOUTH p r o p e r t y ,  
which c o n s i s t s  of one  m i n e r a l  claim c o n t a i n i n g e i g h t c l a i m u n i t s  
s i t u a t e d  i n  t h e  S l o c a n M i n i n g  D i v i s i o n ,  B r i t i s h  Columbia.  T h i s  
r epor t  on t h e  MERIT SOUTH claim was prepared a t  t h e  r e q u e s t  o f  t h e  
d i r ec to r s  of t h e  company and  descr ibed t h e  1986  e x p l o r a t i o n  
program. The program i n c l u d e d :  e s t a b l i s h m e n t  o f  a s u r v e y  
g r i d ,  g e o c h e m i c a l  s u r v e y ,  VLF-EM s u r v e y ,  and p r o t o n  
magnetometer  s u r v e y .  

The  p u r p o s e  of t h e  p rogram was to e v a l u a t e  t h e  e x p l o r a t i o n  
p o t e n t i a l  of t h e  p r o p e r t y .  T h i s  e x p l o r a t i o n  w o r k ,  i n c l u d i n g  
r epor t  p r e p a r a t i o n ,  was u n d e r t a k e n  be tween Augus t  23 ,  1986 and 
J a n u a r y  20, 1987 .  

SUMMARY 

T h e  MERIT SOUTH p r o p e r t y  is located n e a r  t h e  h e a d w a t e r s  o f  
McGuigan C r e e k  on  t h e  s o u t h  s i d e  o f  S e a t o n  C r e e k  and a b o u t  a 
kilometer s o u t h  of t h e  fo rmer  Z i n c t o n  T o w n s i t e  on Highway 31A 
be tween Kaslo and  N e w  Denver .  The  town o f  Sandon is s i t u a t e d  
some f i v e  ki lometers  to  t h e  s o u t h  o f  t h e  claim area.  The 
g e o g r a p h i c  c o - o r d i n a t e s  of t h e  p r o p e r t y  a rea  50°01' Nor th  
l a t i t u d e  by 117  13' West l o n g i t u d e  (N.T.S. 8 2  K/3E). 

0 

Road access to  t h e  p r o p e r t y  is a v a i l a b l e  from Highway 31A up t h e  
v a l l e y  areas  o f  McGuigan C r e e k  and D a r d a n e l l e  C r e e k  u s i n g  a f o u r  
whee l  d r i v e  v e h i c l e .  
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3 .  

T h e  p r o p e r t y  c o n s i s t s  o f  o n e  m i n e r a l  claim c o n t a i n i n g  e i g h t  
c la im u n i t s  f o r  a t o t a l  l a n d  area of 200 h e c t a r e s  (494 acres) .  
Kobold R e s o u r c e s  L t d .  owns a l l  i n t e r e s t s  i n  t h i s  p r o p e r t y .  

The g round  now h e l d  by t h e  MERIT SOUTH m i n e r a l  claim a p p e a r s  to 
c o n t a i n  t h e  o l d  S t .  Kave rne  min ing  p r o p e r t y  and pa r t  o f  t h e  
former Payne Group of c la ims.  Workings  found on  t h e  p r o p e r t y  
c o n s i s t s  o f  an  a d i t  a t  t h e  s o u t h e r n  p o r t i o n  of t h e  claim, 

M e t a s e d i m e n t s  b e l o n g i n g  t o  t h e  S l o c a n  Group u n d e r l i e  t h e  
p r o p e r t y  area.  T h i s  g r o u p  o f  s e d i m e n t a r y  rocks is  h o s t  t o  
s e v e r a l  i m p o r t a n t  f o r m e r  s i l v e r ,  l e a d  and  z i n c  mines  n e a r b y .  

R e s u l t s  o f  t h e  r e c e n t  w o r k  are  e n c o u r a g i n g .  The g e o c h e m i c a l  
r e s u l t s  a r e  q u i t e  h i g h  w i t h  v a l u e s  up  t o  2 1 0 0  ppm l e a d ,  1 3 , 0 0 0  ppm 
copper. The g e o p h y s i c a l  s u r v e y s  have  p roduced  a number of 
a n o m a l i e s ,  some of which  are c o i n c i d e n t .  

Mapping of t h e  p r o p e r t y  and t h e  a d i t ,  and  c o m p l e t i o n  o f .  t h e  
g e o p h y s i c a l  s u r v e y s  a re  recommended for t h e  n e x t  p h a s e  o f  
e x p l o r a t i o n .  C o s t  es t imates  of t h i s  proposed w o r k  is $6000 .  



4. 

PROPERTY AND OWNERSHIP 

The  MERIT SOUTH p r o p e r t y  c o n s i s t s  of e i g h t  claim u n i t s  c o v e r i n g  
2 0 0  h e c t a r e s  (494 acres)  of l a n d  i n  t h e  S l o c a n  Mining  D i v i s i o n ,  
B r i t i s h  Columbia.  

C l a i m  R e c o r d  
Name N o .  Units R e c o r d  Date R e c o r d  Holder 

MERIT SOUTH 4 1 4 5  8 O c t .  31, 1983 Rene D e l a r r a b e i t i ”  

* A l l  i n t e r e s t  t r a n s f e r r e d  to  Kobold R e s o u r c e s  L t d .  
on  F e b r u a r y  14, 1984. 

LOCATION AND ACCESS 

The MERIT SOUTH p r o p e r - y  is l o c a - e d  i n  t h e  S l o c a n  Mining 
D i v i s i o n ,  and t h e  Koo tenay  Land D i s t r i c t .  The claim i s  located 
on  t h e  s o u t h  s i d e  of Highway 31A, west of McGuigan C r e e k  and 
o c c u p i e s  p a r t  of t h e  v a l l e y  of S e a t o n  C r e e k .  The g round  is 
s i t u a t e d  some f i v e  kilometers n o r t h  of t h e  Town of Sandon,  
B r i t i s h  Columbia.  

Road access is r e a d i l y  a v a i l a b l e  a l o n g  Highway 3 1 A  f r o m  e i t h e r  
Kaslo or N e w  Denver t o  McGuigan C r e e k ,  where a bush  r o a d  l e a d s  
s o u t h e a s t e r l y  up t h e  creek v a l l e y  and e a s t w a r d  i n t o  t h e  v a l l e y  of 

D a r d a n e l l e  C r e e k  t o w a r d s  t h e  p r o p e r t y .  
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6. 

PHYSIOGRAPHY 

T o p o g r a p h i c a l l y ,  t h e  p r o p e r t y  is s i t u a t e d  on a s teep  n o r t h  
f a c i n g  s lope.  E l e v a t i o n s  r a n g e  f r o m 3 1 0 0  f e e t  i n  t h e  n o r t h w e s t  
sector o f t h e  p r o p e r t y  t o  6400 f e e t i n t h e  s o u t h e a s t  corner o f t h e  
claim. 

V e g e t a t i o n  is d e n s e  t h r o u g h o u t  t h e  claim area w i t h  a b u n d a n t  
d e v i l ' s  c l u b ,  a l d e r  e s p e c i a l l y  a l o n g  creek b e d s ,  c u r r a n t  and 
r o s e  b u s h e s .  E v e r g r e e n s ,  ma in ly  s p r u c e  and c e d a r  are 
i n t e r s p e r s e d  t h r o u g h o u t  t h e  p r o p e r t y .  

HISTORY 

T h e  ground now h e l d  by t h e  MERIT SOUTH minera l  claim a p p e a r s  t o  
have been t h e  S t .  Keverne mining  p r o p e r t y  and p a r t  o f  t h e  former  
Payne Group o f  c l a i m s .  The a d i t  n e a r  t h e  s o u t h e r n  b o r d e r  o f  t h e  
p r o p e r t y  is p r o b a b l y  t h e  S t .  Keverne a d i t ,  and t h e  Payne Vein  is  
immedia t e ly  s o u t h  of t h e  MERIT SOUTH claim. 

T h e  S t .  Keverne claim was managed by O.C. Garde and w o r k  was 
per formed on t h e  p r o p e r t y  i n  1902 and 1904.  Dur ing  1902 ,  459 
f e e d  o f  t u n n e l  was d r i v i n g  w i t h  47  f e e t  o f  u p r a i s e  and w i n z e ,  
s h i p p i n g  7 t o n s  o f  o re .  I n  1905 ,  a f u r t h e r  9 t o n s  of s i l v e r - l e a d  
ore was s h i p p e d  f o r  a t o t a l  o f  1 6  t o n s  a v e r a g i n g  1 4 4  o u n c e s  i n  

s i l v e r  t o  t h e  t o n  78 per c e n t  l e a d .  

T h e  Payne v e i n  was d i s c o v e r e d  i n  1 8 9 1  and was o p e r a t e d  by Payne 

Mines and Payne C o n s o l i d a t e d  Mining Company u n t i l  1905.  The 



mine is  d e v e l o p e d  by seven  a d i t s  and t u n n e l s  over a v e r t i c a l  
r a n g e  o f  1 4 5 0  f e e t  below t h e  o u t c r o p s  of t h e  v e i n .  The v a r i o u s  
workings  i n c l u d e  o v e r  1 0 , 0 0 0  f e e t  of d r i f t s .  

Records  of p r o d u c t i o n  are i n c o m p l e t e  up t o  1905 ,  s h i p m e n t s  
amount t o  o v e r  50,000 t o n s  of s i l v e r - l e a d  ore ,  a v e r a g i n g  1 2 0  
o u n c e s  o f  s i l v e r  t o  t h e  t o n  and 68 p e r c e n t  l e a d ,  w i t h  some 6 , 0 0 0  

t o n s  of z i n c  b l e n d e .  The a g g r e g a t e  v a l u e  of t h i s  ore is 
est imated a t  a b o u t  $5 ,000 ,000 .  

I n  1985 ,  M r .  M. L inn ,  a independen t  g e o l o g i s t ,  was commissioned 

by Kobold R e s o u r c e s  L td .  to p u t  i n  a s u r v e y  g r i d .  However, t h e  
work was t e r m i n a t e d  due to weather c o n d i t i o n s  and o n l y  f o u r  
k i lometers  of l i n e  was comple t ed .  

REGIONAL GEOLOGY 

T h e  p r o p e r t y  is  s i t u a t e d  r e g i o n a l l y  w i t h i n  t h e  Kootenay a r e a  

near t h e  Nelson  B a t h o l i t h .  

I n t h e M c G u i g a n C r e e k - Z i n c t o n a r e a w h e r e  t h e M e r i t  S m i t h c l a i m  is 
l o c a t e d  ( F i g u r e  3 ) ,  rocks o f  m a i n l y  Tr iass ic  a g e  o c c u r  i n  
s e q u e n c e s  t h a t  v a r y  from place t o  p l a c e  i n  l i t h o l o g y  and 
t h i c k n e s s .  T h e  p redominan t  l i t h o l o g i c a l  u n i t  i n  t h i s  area i s  
t h e  S l o c a n  Group. T h i s  f o r m a t i o n  of m e t a s e d i m e n t s  i n c l u d e  f i n e  

g r a i n e d ,  g r e y  to  b l a c k ,  commonly l imy  p h y l l i t e s ,  m a s s i v e ,  f i n e -  
g r a i n e d  a r g i l l i t e s ,  and a m o s t l y  f i n e  g r a i n e d ,  m a s s i v e ,  g r e y  t o  
almost b l a c k  l i m e s t o n e .  F i n e - g r a i n e d ,  g r e e n ,  m a s s i v e  t o  
s c h i s t o s e d  f low b r e c c i a s  of a n d e s i t i c  c o m p o s i t i o n  b e l o n g i n g  t o  
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9. 

t h e  Kalso Ser ies  a lso o c c u r  i n  t h e  a rea ,  as d o e s  a c i d  i n t r u s i v e s  
b e l o n g i n g  to  t h e  Nelson B a t h o l i t h .  

The  s t r u c t u r e  of t h i s  area i s  r a t h e r  complex as  t h e  S l o c a n  Group 
is a q u i t e  deformed f o r m a t i o n ,  p r o b a b l y  due  t o  i t  c o n s i s t i n g  o f  
a l t e r n a t i n g  bands  and l a y e r s  o f  d i f f e r e n t  s t r u c t u r a l  
competence .  B r o a d l y  v iewed,  t h e  S l o c a n  s t r a t a  l i e  i n  numerous 
dome shaped  and b a s i n  shaped  f o l d s ;  b u t  closer e x a m i n a t i o n  
i n d i c a t e s  v a r i o u s  s t y l e s  o f  r e p e a t e d  f o l d i n g  and ' f a u l t i n g .  
G e n e r a l l y ,  t h e  planar  and l i n e a r  e l e m e n t s  t r e n d  n o r t h w e s t e r l y  
a l o n g  a p p a r e n t  f o l d  a x e s .  

T h i s  r e g i o n  is b e s t  known f o r  t h e  s i l v e r - l e a d - z i n c  d e p o s i t s  i n  
t h e  S l o c a n  area.  G e n e r a l l y ,  t h e  p r o d u c t i v e  l o d e s  s t r i k e  
n o r t h e a s t e r l y  and d i p s  to  t h e  s o u t h e a s t  f o l l o w i n g  t h e  r e g i o n a l  
s h e a r i n g  and j o i n t i n g  s y s t e m s .  The  n o r t h e a s t  t r e n d i n g  f i s s u r e s  
c u t  s h a r p l y  across t h e  s t r a t a  and o f f e r  a more pe rmanen t  o p e n i n g  
f o r  i n j e c t i o n  of ore  f l u i d s .  These v e i n s  t e n d  t o  be  found  i n  
c o m p e t e n t  rocks and n o t  i n  s l a t y  or o t h e r w i s e  f i s s i l e  or t h i n l y  
l a m i n a t e d  rocks e x c e p t  w h e r e  t h e y  have  been  s u p p o r t e d  by 
a d j a c e n t ,  more m a s s i v e  b e d s  or by i g n e o u s  r i b s .  
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1986 EXPLORATION PROGRAM 

Introduction 

D u r i n g  Augus t  1 9 8 6 ,  Boa S e r v i c e s  L t d .  of Vancouver  B.C., was 
commiss ioned  t o  e s t a b l i s h  a s u r v e y  g r i d  and  t h e n  to c o n d u c t  
g e o c h e m i c a l ,  m a g n e t i c ,  and  VLF-EM s u r v e y s  on  t h e  MERIT SOUTH 

claim.  U n f o r t u n a t e l y ,  d u e  to  b u d g e t  r e s t r a i n t s ,  t h e  m a g n e t i c  
and VLF-EM s u r v e y s  were n o t  c o m p l e t e d .  T h i s  w o r k  program 
commenced o n  Augus t  2 3 r d  and  was t e r m i n a t e d  o n  September 1 6 t h ,  
1986. 

Survey Grid 

Given  t h e  1986  e x p l o r a t i o n  b u d g e t ,  t h e  g r i d  was e s t a b l i s h e d  
u s i n g  a b e l t  c h a i n  and  compass. A l l  l i n e s  were f l a g g e d  and 
l a b e l l e d .  A t o t a l  of 1 4 . 2  k i lome te r s  o f  l i n e  were e s t a b l i s h e d ,  
i n c l u d i n g  t w o  b a s e l i n e s  a n d  o n e  t i e l i n e  b e a r i n g  n o r t h - s o u t h  and 
s e v e n  east-west b e a r i n g  s u r v e y  l i n e s .  The s u r v e y  l i n e s  were 
s p a c e d  a t  1 0 0  and  200 meter i n t e r v a l s  and  sample s t a t i o n s  were 
e s t a b l i s h e d  e v e r y  25 meters. 

! 

I 



11. 

VLF-EM S u r v e y  

Instrument and F i e l d  Procedures 

A G e o n i c s  EM-16 VLF E l e c t r o m a g n e t o m e t e r  ( S e r i a l  N o .  

18975)  was u s e d  t o  c o n d u c t  t h e  s u r v e y .  T h i s  i n s t r u m e n t  
acts  a s  a r e c e i v e r  o n l y .  I t  u t i l i z e s  t h e  p r i m a r y  
e l e c t r o m a g n e t i c  f i e l d s  g e n e r a t e d  by v e r y  low f r e q u e n c y  
(VLF)  m a r i n e  communica t ion  s t a t i o n s .  T h e s e  s t a t i o n s  
opera te  a t  a f r e q u e n c y  be tween  1 5  to  25 KH and have  a 
v e r t i c a l  a n t e n n a  c u r r e n t ,  r e s u l t i n g  i n  a h o r i z o n t a l  
p r i m a r y  f i e l d .  Thus ,  t h e  VLF-EM-16 m e a s u r e s  t h e  d i p  
a n g l e  of t h e  s e c o n d a r y  f i e l d  i n d u c e d  i n  a c o n d u c t i o n .  

Z' 

For maximum c o u p l i n g ,  a t r a n s m i t t e r  s t a t i o n  l o c a t e d  
p e r p e n d i c u l a r  to  t h e  s u r v e y  l i n e s  s h o u l d  be s e l e c t e d  s i n c e  
the d i r e c t i o n  of t h e  h o r i z o n t a l  e l e c t r o m a g n e t i c  f i e l d  is 
p e r p e n d i c u l a r  t o  t h e  d i r e c t i o n  o f  t h e  t r a n s m i t t i n g  
s t a t i o n .  Thus ,  t h e  r e c e i v e r  was t u n e d  t o  a U . S .  m i l i t a r y  
t r a n s m i t t e r  s i t u a t e d  i n  L u a l u a l e i ,  H a w a i i  and broad-  
c a s t i n g  a t  23.4 KH t h r o u g h o u t  t h e  e n t i r e  s u r v e y .  The 

operator f a c e d  west f o r  a l l  measu remen t s .  
Z 

Measurements  o f  In -Phase  and Q u a d r a t u r e  components  o f t h e  
EM f i e l d  were r e c o r d e d  e v e r y  25 meters a l o n g  t h e  s u r v e y  
l i n e s .  The  In -Phase  da t a  was f i l t e r e d  by t h e  operator as 
d e s c r i b e d  by D.C. Fraser,  G e o p h y s i c s  v o l .  3 4 ,  N o .  6 

(December,  1 9 6 9 )  . 
The a d v a n t a g e  o f  t h i s  method is t h a t  i t  removes t h e  d c  
(dynamic  r a n g e )  and  a t t e n u a t e s  l o n g  s p a t i a l  wave l e n g t h s  
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t o  i n c r e a s e  r e s o l u t i o n  of local  anomal i e s ,  and phase  
s h i f t s  t h e  d i p  a n g l e  d a t a  by 90° so tha t  c r o s s o v e r s  and 
i n f l e c t i o n s  w i l l  be t r a n s f o r m e d  i n t o  peaks  t o  y i e l d  
c o n t o u r  ab l e  q u a n t i t i e s .  

Discussion of R e s u l t s  

As a r e s u l t  of t h e  o r i e n t a t i o n  of t h e  chosen  t r a n s m i t t e r  
s t a t i o n w i t h  r e s p e c t t o t h e g r i d , c o n d u c t o r s  o r i e n t e d m o r e  
or l e s s  n o r t h - s o u t h  w i l l  r e spond  p r e f e r e n t i a l l y  to  t h e  

s i g n a l ;  whereas t h o s e  c o n d u c t o r s  o r i e n t e d  east-west w i l l  
c o u p l e  p o o r l y  w i t h  t h e  s i g n a l  and w i l l  be d i s c r i m i n a t e d  
a g a i n s t .  

The p lo t ted  p r o f i l e  da t a  ( F i g u r e  4 )  i n d i c a t e s  a number o f  
wel l  d e f i n e d  b u t  a p p a r e n t l y  i n c o h e r e n t  a n o m a l i e s .  
Fraser f i l t e r i n g  of t h e  d a t a  ( F i g u r e  5)  e n a b l e s  t h e  
a n o m a l i e s  to  be c o n t o u r e d  i n  a c o h e r e n t  f a s h i o n  and 1 0  
c o n d u c t i v e  t r e n d s  c a n  t h e n  be i d e n t i f i e d .  T h e s e  t r e n d s  
are c h a r a c t e r i z e d  by m a i n l y  moderate or s t r o n g  anomaly 
a m p l i t u d e s  and are o r i e n t e d  i n  a p r e d o m i n a n t l y  n o r t h -  
s o u t h  d i r e c t i o n ,  A few o f  t h e  c o n d u c t i v e  t r e n d s  f a l l  on 
creek b e d s ,  therefore ,  t h e y  a r e  p r o b a b l y  o f  l i t t l e  
economic i n t e r e s t .  H o w e v e r , c o n d u c t o r s  do e x i s t  o v e r  t h e  
a d i t  and s u r r o u n d i n g  areas,  c o i n c i d e n t  w i t h  geochemica l  
a n o m a l i e s .  U n f o r t u n a t e l y ,  t h e  VLF c o v e r a g e s  do n o t  
e x t e n d  t o  t h e  n o r t h  where t h e  m a j o r i t y  of t h e  geochemica l  
a n o m a l i e s  o c c u r .  
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Magnetometer S u r v e y  

Instrumentation and F i e l d  P r o c e d u r e  

c- 

* -  

? 

The m a g n e t i c  s u r v e y  was c a r r i e d  o u t  u s i n g  a B a r r i n g e r  GM- 
1 2 2  p r o t o n  magnetometer  ( S e r i a l  N o .  7534) w i t h  a s t a n d a r d  
5 f o o t  s t a f f  f o r  t h e  s e n s o r  head. T h i s  i n s t r u m e n t  
measu res  t h e  e a r t h ' s  t o t a l  m a g n e t i c  f i e l d  and h a s  an 
a c c u r a c y  o f  - + 1 gamma. D i u r n a l  v a r i a t i o n  c o r r e c t i o n s  
were e s t a b l i s h e d  by c o n d u c t i n g  looped  t r a v e r s e s  to  pre- 
e s t a b l i s h e d  c o n t r o l  r e a d i n g s  on b a s e l i n e  9OE and t i e l i n e  
100E. Measurements  were made e v e r y  50 meters a l o n g  t h e  
s u r v e y  l i n e s .  

Discussion of R e s u l t s  

D i u r n a l  v a r i a t i o n s  f o r  t h e  e n t i r e  s u r v e y  was found to  be  
l e s s  t h a n  30 gammas. The c o r r e c t e d  d a t a  are p r e s e n t e d  i n  
c o n t o u r  form on F i g u r e  6. 

Examina t ion  of t h e  c o n t o u r  m a g n e t i c  f i e l d  r e s p o n s e  
i n d i c a t e s  a number o f  i s o l a t e d  m a g n e t i c  " h i g h s "  and 
m a g n e t i c  "lows"; and one c o n t i n u o u s ,  l i n e a r  " l o w "  
f e a t u r e ,  which c a n  be  t r a c e d  from l i n e  99N-86E to  l i n e  93N- 
86E. T h i s  f e a t u r e  is c o i n c i d e n t  w i t h  a VLF anomaly b u t  
d o e s  n o t  have  a geochemica l  r e s p o n s e .  

I t  is n o t  p o s s i b l e  t o  d i s t i n g u i s h  between l i t h o l o g i c a l  
u n i t s  u n d e r l y i n g  t h e  g r i d  on t h e  b a s i s  o f  m a g n e t i c s .  The 

a r g  i 11 i t e s  , p h y l l i  tes,  q u a r t z i t e s  and limes t o n e s ,  which 

r" 
I 

! 
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a re  t h e  dominan t  rock t y p e s  i n  t h e  area,  appear to have 
l i t t l e  s u s c e p t i b i l i t y  c o n t r a s t  and c a n n o t ,  t h e r e f o r e ,  be 
d i s t i n g u i s h e d  by t h e i r  m a g n e t i c  r e s p o n s e .  

Soil Geochemical Survey 

_ -  

i 

I 

S o i l  g e o c h e m i c a l  s a m p l e s  o f  t h e  "B" and "C" s o i l  h o r i z o n s  
were c o l l e c t e d  u s i n g  a g r u b  hoe .  Su rvey  n o t e s  o f  sample 
l o c a t i o n ,  o r i g i n ,  t y p e ,  c h a r a c t e r ,  t e x t u r e ,  h o r i z o n ,  
c o l o u r ,  d e p t h ,  t o p o g r a p h i c  s l o p e  and d i r e c t i o n ,  and any 
p o s s i b l e  c o n t a m i n a t i o n s  were made a t  e a c h  sample s t a t i o n ,  
From t h e  n o t e s ,  t h e  s o i l  samples were composed 
p r e d o m i n a n t l y  o f  a m i x t u r e  o f  c l a y  and sand  from t h e  
r e s i d u a l a n d  c o l l u v i a l o v e r b u r d e n  c o v e r ,  The "B" and  "C" 
s o i l  samples were u s u a l l y  c o l l e c t e d  f rom 15  to  30 
c e n t i m e t e r s  below t h e  s u r f a c e  d e p e n d i n g  on  s o i l  
deve lopmen t .  

The s o i l  s a m p l e s  were c o l l e c t e d  by M r ,  J, McLennan and M r .  

J . O .  Yeager ,  A t o t a l  o f  228 samples  were c o l l e c t e d .  

The s o i l  samples were p l a c e d  i n  k r a f t  pape r  e n v e l o p e s ,  
f i e l d  d r i e d  and d e l i v e r e d  t o  MIN-EN L a b o r a t o r i e s  L t d .  i n  
Vancouver ,  B.C. T h e r e ,  t h e  samples were d r i e d  a t  60 C ,  

s i e v e d t o - 8 0 m e s h a n d  a n a l y s e d  f o r  c o p p e r , l e a d ,  z i n c , a n d  
s i l v e r  by atomic a b s o r p t i o n  s p e c t r o p h o t o m e t r i c  methods.  

0 

A t  t h e  wr i t e r ' s  r e q u e s t ,  M I N - E N  L a b o r a t o r i e s  L t d .  c a r r i e d  
o u t  a g e o s t a t i s t i c a l  a n a l y s i s  of t h e  s o i l  geochemica l  

" - -  

I 
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r e s u l t s  u s i n g  a c o n v e n t i o n a l  s t a t i s t i c a l  s o f t w a r e  
program. F requency  p e r c e n t ,  c u m u l a t i v e  f r e q u e n c y  
p e r c e n t  and p r o b a b i l i t y  d a t a  were p l o t t e d  g r a p h i c a l l y  to  
a i d  i n  t h e  d e t e r m i n a t i o n  of background ,  and  anomalous  
v a l u e s  for  each e l e m e n t .  

T h e c e r t i f i c a t e o f  A n a l y s i s  for t h e  s o i l s a m p l e s a c c o m p a n y  
t h i s  r e p o r t  as  Appendix I.  Appendix I1 c o n t a i n s  t h e  
g e o s t a t i s t i c a l  da ta .  F i g u r e  7 to  1 0  show t h e  r e s u l t s  o f  
t h e  s o i l  g e o c h e m i c a l  s u r v e y .  F i g u r e  11 is a c o m p i l a t i o n  
of anomalous  s o i l  g e o c h e m i c a l  v a l u e s  c o r r e l a t e d  w i t h  t h e  
g e o p h y s i c a l  r e s u l t s .  

Discussion of Resul ts  

A s t u d y  of t h e  s o i l  g e o c h e m i c a l  r e s u l t s  i n d i c a t e s  there  

a re  t w o p o p u l a t i o n s o f  v a l u e s  supe r imposed  upon e a c h o t h e r  
for a l l  f o u r  e l e m e n t s ,  though i t  is more s u b t l e  i n  copper 
t h a n  i n  lead,  z i n c  and s i l v e r .  The f i r s t  p o p u l a t i o n  of 
v a l u e s  w h i c h  r e p r e s e n t s  a p p r o x i m a t e l y  96 p e r c e n t  o f  t h e  
c lass  have r e l a t i v e l y  normal  d i s t r i b u t i o n s .  The second  
p o p u l a t i o n ,  which r e p r e s e n t s  3.9 p e r c e n t  of t h e  c lass  i n  
l ead ,  z i n c ,  s i l v e r  and  1 . 3 2  p e r c e n t  i n  copper, have  much 
h i g h e r  v a l u e s  t h a n  t h e  f i r s t  p o p u l a t i o n .  Thus ,  t h e  mean 
v a l u e s  f o r  each e l e m e n t  is skewed towards a h i g h e r  l e v e l  
and t h i s  second p o p u l a t i o n  a lso s i g n i f i c a n t l y  i n c r e a s e s  
t h e  s t a n d a r d  d e v i a t i o n .  A summary o f  t h e  g e o s t a t i s t i c a l  
r e s u l t s  for t h e  2 2 8  s o i l  samples collected f o l l o w s .  
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Element Minimum Maximum M e a n  Standard Coefficient 
Value Value Deviation Variation 
( PPm) (ppm) (PPm) 

Lead 7.0 2,100.0 47.6 152.2 3.3 
Zinc 20.0 13,000.0 397.1 932.7 2.5 
Silver 0.2 60.6 1.7 4.1 2.5 
Copper 11.2 385.0 43.5 38.7 0.9 

With the elevated mean values and the large standard 
deviations as a result of the two populations, the 
anomalous levels were determined by inflection points on 
the cumulative probability plots. Based on this method 
of interpretation, the following anomalous levels are 
indicated. (In each element, the definitely anomalous 
population is less than 7 percent of the total 
population). 

Element PossiblyAnomalous Definitely Anomalous 

Lead (ppm) 60.0 
Zinc (ppm) 470 .O 
S i lve r ( ppm) 2.5 
Copper (ppm) 60.0 

85.0 
700.0 

3.25 
105.0 

A l l  the lead-in-soil anomalies occur in the eastern 
portion of the grid. The two main areas of interest are: 

1. Line 91N-l07E, just topographically above the adit. 
Here, a value of 10 ppm was obtained and the 
anomalous values extend northward for about 200 
meters. 
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2. The n o r t h e a s t e r n  c o r n e r  of t h e  g r i d ,  where t h e  
h i g h e s t  v a l u e  (2100 ppm) o c c u r s  is an anomalous area 
t h a t  s t r a d d l e s  t h e  McGuigan C r e e k .  

Areas anomalous i n  z i n c  v a l u e s  o c c u r  m o s t l y  i n  t h e  e a s t e r n  
l o c a t i o n  o f  t h e  g r i d  and co r re l a t e s  q u i t e  w e l l  w i t h  t h e  
l e a d  anomalous areas .  T y p i c a l l y ,  z i n c  a n o m a l i e s  show a 

g r e a t e r  d o w n h i l l  d i s p e r s i o n  t h a n  l e a d .  The re  a r e  a l so  
s i n g l e  p o i n t  a n o m a l i e s  west of t i e l i n e  100E, a t  l i n e  99N 
99+50E and a t  l i n e  97N 9OE. The l a t t e r  anomalous v a l u e  
may be a r e s u l t  o f  c o n t a m i n a t i o n  from a n e a r b y  o l d  
d i l a p i d a t e d  r a i l w a y .  

S i l v e r - i n - s o i l  a n o m a l i e s  are a g a i n  c o n c e n t r a t e d  i n  t h e  
e a s t e r n  p o r t i o n  of t h e  g r i d .  Anomalous areas i n c l u d e d  
l i n e  91N 107E w i t h  a d i s c o n t i n u o u s  e x t e n s i o n  d o w n h i l l  t o  
l i n e  lOON 1013; and a g a i n ,  t h e  n o r t h e a s t  c o r n e r  of t h e  
g r i d ,  where t h e  h i g h e s t  v a l u e  ( 6 0 . 6  ppm) o c c u r s .  

C o p p e r - i n - s o i l  v a l u e s  are more n o r m a l l y  d i s t r i b u t e d  t h a n  
t h e  o t h e r  e l e m e n t s ,  b u t m a j o r i t y o f  a n o m a l i e s  s t i l l o c c u r s  
i n  t h e  e a s t e r n  p o r t i o n  o f  t h e  claim. The h i g h e s t  v a l u e s ,  
a g a i n ,  comes from t h e  n o r t h e a s t  c o r n e r .  The anomaly 
above t h e  a d i t  is much weaker ( r e a c h i n g  o n l y  p o s s i b l y  
anomalous l e v e l )  and s l i g h t l y  d i s p l a c e d  to t h e  west. 
T h e r e  is also an area west o f  t i e l i n e  lOOE t h a t  is 
anomalous o n l y  i n  copper a t  l i n e  95N 94E t o  l i n e  97N 
93+50E, as  well  as  t h e  anomalous s t a t i o n  by t h e  o l d  
r a i l w a y .  
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Results of the s o i l  sampling survey indicates a number of 
in te res t ing  areas,  especial ly  i n  the eastern par t  of the 
gr id .  Also, there is a close relat ionship i n  occurrence 
of the elements, especial ly  s i l v e r ,  lead and z i n c .  The 
Pearson Correlation Matrix c l ea r ly  demonstrates t h i s  

inter-element re la t ionship,  and even though the inter-  
element correlat ion coef f ic ien ts  for copper are lower, 
the relat ionship to  the other three elements is strong 
enough to  suggests a copper mineral of probably 
te t rahedr i te  or chalcopyrite.  

! 

Rock Geochemical Survey 

! 

i 

\ 

During the exploration program, four rock samples were 
collected by Mr. J. McLennon from the stockpile of 
mineralized vein material  near the ad i t .  These samples 
were collected a s  they represent various types of 
s tockpi le  material  present.  The samples were described 
and labelled by the writer and then delivered to  M I N - E N  

Laboratories i n  Vancouver for analyses. 

A t  the laboratory,  the samples were ground to  -80 mesh and 
analysed for copper, lead, zinc and s i lve r  by atomic 
absorption spectrophotometric methods. The Cer t i f i ca t e  
of Analysis for the rock geochemical samples accompanies 
t h i s  report  a s  Appendix 111. The location and ana ly t ica l  
r e s u l t s  of each sample have been plot ted on Figure 11. 
Appendix I V  contains the descriptions of the samples. 

t 
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Discussion of R e s u l t s  

The r e s u l t s  f rom t h e  l i m i t e d  rock g e o c h e m i c a l  s ampl ing  
r e t u r n e d  some v e r y  h i g h  v a l u e s ,  up t o  49.80 p e r c e n t  z i n c  
and 10 .94  o u n c e s  per t o n  s i l v e r .  Though t h e  v a l u e s  are 
h i g h ,  i t  must  b e  remembered t h a t  t h e  samples were 
c o l l e c t e d  from a s t o c k p i l e  o f  v e i n  mater ia l  t h a t  is 
u n d o u b t e d l y  h i g h  p i c k e d  and h i g h  g r a d e .  

CONCLUSIONS 

The r e s u l t s  o f  t h e  1986 e x p l o r a t i o n  program is q u i t e  
e n c o u r a g i n g .  The s o i l  g e o c h e m i c a l  s u r v e y  i d e n t i f i e d  a number 
o f  m u l t i - e l e m e n t  anomalous  areas,  e s p e c i a l l y  a round  t h e  a d i t  and 
i n  t h e  n o r t h e a s t  p o r t i o n  o f  t h e  g r i d ,  where v a l u e s  up t o  2100 ppm 
l e a d , 1 3 , 0 0 0  p p m z i n c ,  60.6 p p m s i l v e r , a n d  3 8 5 . 0 p p m c o p p e r w e r e  
o b t a i n e d .  The rock g e o c h e m i c a l  s u r v e y ,  t hough  l i m i t e d  and 
c o l l e c t e d  f rom t h e  s tockp i l e  a t  t h e  a d i t ,  r e t u r n e d  v a l u e s  up to  
49.8 p e r c e n t  z i n c  and  1 0 . 9 4  o u n c e s  p e r  t o n  s i l v e r .  

The m a g n e t i c  and VLF s u r v e y s  i d e n t i f i e d  a number o f  g e o p h y s i c a l  
a n o m a l i e s ,  some o f  which are coincidentwitheachother. Though 
some of t h e  VLF r e s p o n s e s  are p r o b a b l y  due  t o  t o p o g r a p h i c a l  
f e a t u r e s .  Some c o n d u c t o r s  appear to  be r e l a t e d  t o  geochemica l  
r e s p o n s e s .  However, s i n c e  t h e  VLF s u r v e y  do n o t  cove r  t h e  

n o r t h e a s t  p o r t i o n  o f  t h e  g r i d ,  where t h e  m a j o r i t y  o f  t h e  
g e o c h e m i c a l  a n o m a l i e s  o c c u r ,  t h e  r e l a t i o n s h i p  between VLF 
c o n d u c t o r s  and  g e o c h e m i c a l a n o m a l i e s ,  i f  any ,  c a n n o t  be c l e a r l y  
d e t e r m i n e d  a t  t h i s  p o i n t .  
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RECOMMENDATIONS 

The f o l l o w i n g  work  is recommended to  f u r t h e r  e v a l u a t e  t h e  
p o t e n t i a l  o f  t h e  p r o p e r t y .  

1. G e o l o g i c a l  mapping o f  t h e  p r o p e r t y  and rock geochemica l  
s ampl ing  i n  f a v o u r a b l e  l o c a t i o n s .  

Examina t ion  and mapping of t h e  a d i t  to  d e t e r m i n e  t h e  t r e n d  
and c h a r a c t e r  of t h e  v e i n .  

2.  

3 .  Comple t ion  of t h e  m a g n e t i c  and VLF s u r v e y s .  

COST ESTIMATES 

G e o l o g i c a l  mapping 

R o c k  Geochemical  Sampl ing  
50 s a m p l e s  

Magnetometer and VLF Survey  

F i e l d  S u p p o r t  
Lodging ,  meals, t r u c k  r e n t a l  

C o n t i n g e n c i e s  ( a p p r o x i m a t e l y  1 0 % )  

Total 

J a n u a r y  2 0 ,  1987 
Vancouver ,  B. C. 

$1,800.00 

500.00 

1,200.00 

2,000.00 
5,500.00 

500.00 

$ 6 , 0 0 0  -00  

Submi t t ed  by ,  

BOA SERVICES LTD. 

C o n s u l t i n g  G e o l o g i s t  
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STATEMENT OF COSTS 

Re: Establishment of survey grid 
Collection and analysis of 228 soil geochemical samples 
Collection and analysis of 4 rock geochemical samples 
Pro ton magnetometer survey 
VLF-EM survey 
Collation, plotting, drafting, interpretation and 

documentation of all resultant data from the 1986 
program. 

1. F i e l d  Program 

P.P.L. Chung, Geologist 
1.5 days at $200/day $ 300.00 

J. McLennan, soil sampler, VLF operator 
15 days at $180/day 2,700.00 

.- 

J.O. Yeager, s o i l  sampler, magnetometer 

Vehicle expenses - 18 days at $35/day and 
operator, 16.5 days at $180/day 2,970.00 

3094 km at $0.35 km 1,712.90 

Lodging - 33 mandays at $22.08 per monday 728.63 

Food: 33 mandays at $17.98 per manday 593.38 

Field supplies - flagging, soil bags, 
top0 thread 132.51 

Equipment rental - proton magnetometer 
and EM-16, each 1 week at $200 
per week 400.00 

Sample analysis - 228 soil and 4 rock 
samples 1,428.40 



22. 

2. R e p o r t  Wr it ing 

P.P.L. Chung - data compilation, review, 
collation, documentation, and 
drafting of all maps. 
4 days at $200 per day 

Typing 

Report reproduction and printing 

800.00 

154.77 

389.99 

Total cost of 1986 Exploration Program $12,310.62 



23. 

STATEMENT OF QUALIFICATIONS 

I ,  P a u l  P.L. Chung, o f  t h e  c i t y  o f  Richmond, P r o v i n c e  o f  B r i t i s h  
Columbia,  DO HEREBY CERTIFY THAT: 

1. I am a C o n s u l t i n g  G e o l o g i s t  w i t h  b u s i n e s s  a d d r e s s  o f f i c e  
a t  S u i t e  302  - 119 West Pender  S t r e e t ,  Vancouver ,  B r i t i s h  
Columbia,  V6B 1S5, and P r e s i d e n t  o f  Boa S e r v i c e s  L t d .  

2. I am a g r a d u a t e  i n  g e o l o g y  w i t h  a B a c h e l o r  o f  S c i e n c e  
(Major: Geology)  d e g r e e  from t h e  U n i v e r s i t y  o f  B r i t i s h  
Columbia,  i n  1981. 

3 .  I have  prac t i sed  my p r o f e s s i o n  for t h e  pas t  f i v e  y e a r s .  

P r e - g r a d u a t e  e x p e r i e n c e  i n  Geology,  Geochemis t ry ,  
Geophys ic s  i n  B r i t i s h  Columbia and Yukon (1979-1980). 

Two y e a r s  a s  E x p l o r a t i o n  G e o l o g i s t  w i t h  S u l p e t r o M i n e r a l s  
L i m i t e d  c o n d u c t i n g  G e o l o g i c a l  and G e o p h y s i c a l  
programmingBritishColumbia,Yukon, O n t a r i o ,  Quebec ,  and 
Nova Scot ia  (1981-1982). 

Three  y e a r s  a s C o n s u l t i n g G e o l o g i s t w i t h B o a  S e r v i c e s L t d .  

4 .  I s u p e r v i s e d  t h e  1986 e x p l o r a t i o n  program on t h e  Merit 
S o u t h  claim and wrote t h i s  report  which documents  t h e  
r e s u l t s .  

5. I am a d i r e c t o r  o f  Kobold Resources L t d .  

Dated a t  Vancouver B.C. t h i s  2 0 t h  day  of J a n u a r y ,  1987. 
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Cert i f icate  of Geochem - S o i l  Samples 



U
i

 
*

I
 

I I I I 

I I I I i 1 I I
 

I
 I I I I
 

I I
 

1
 I I I i i 

I I 
I 

I 
i 

I'
 

I 

! I-? 

i 
i I
 

I ! 

I i I 1 i I I i i I i i i I I I 1 I : 

m
m

m
m

m
l@

m
a

m
m

 
r
r
r
r
r
j
r
r
r
r
r
 

I I 

I I I 

..
 
. 



I 

I 
1 

I 

i 
I 

I 

i 
I I 
I 

i 

i 

I 
i 
I 

i 
! 
1 

1 
i 

I 

1 
I 
1 

I : 
1 
I 

I 
i 
I 
1 
i 
I 
\ 

I 
I 
I 
i 

I 
I 

M X N - € N  L F I B O R A T Q F t X E S  LTD, 
S p e c i a l i s t s  i n  Hineral  € n w i r o n r e n t r  

705 West 15th Street North Vilncmvet! I.C. Cmrda V7H IT2 

C e r t l f  i c a t e  o f  OFOCHEICI 

Campanv:KOBOLD RESOUKCES/BOA SERVICES 
Praiect:8611 
A t t - e n t i  an: 

Fi let &-848/P2 
D a t e :  SEPT 26/86 
Type8 SOIL GEOCHEM 

We .----A- h e r e b v  c e r t i f y  the #mllowin~. results for samples  - submitted .  

1.5 1 1 0  1.3 22 
15 3 96 0.8 24 
4 0 148 2. 0 37 

€3 55 0. 2 16 
18 58 0.9 22 

MIN-ML~BORATORIES LTD. 
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WIN-EN LABORFITORIES LTD, 
Specialists in W i n e t a l  fnviroarentr 

705 Ypst 15th Street llwth Vancouver. B.C. Canada V7N IT2 

PHONE: t604)980-5814 OR (604)988-4521 TELEXIVIA W 7601067 !Jt 

Company:EOBOLD HESOURCES/EOA SERVICES F i l e ? #  6-848/P4 , 
Project:8611 D a t e :  SEPT 26/86 
Qttention: Typer SOIL GEOCMEIY 

Ue h e r e @  c e r t i f y  the following results C a r  samples - s u b m i t t e d .  

Sarnpl e 
N u m b e r  

LSZN EL 
L99N bL 
L93N PL 
1-93'4 EL 
L95N EL 

L?%N EL 
L95N EL 
L95N EL 
L95N EL 
L95N EL 

-------I 

96+50E 
97+00E 
?7+5OE 
98+00E 
98+5OE 

M x N-EN Y~IORATOR I ES LTD. 
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M X N - - t N  LFIBORATORXES LTD- 
Speci a1 is ts i n  #i ner a1 E n v i r  onmen t i  

705 Uest 19th Street Uorth VuIcww!r, B.C. Canada V71 IT2 

PHONE: !bO4) 580-581 4 OR ! 604 t 988-4524 TELEXtVII) USA 7601067 OC 

L97N EL 96+00€ 
L97N BL 5'6+30€ 
L97N EL 97+00E 
L97N PL 97+50E 
L97N BL 98+00E 

24 213 1.1 I43 
32 108 0. 4 24 
30 208 0. 8 32 
28 I79 1.6 34 
28 405 1.6 48 

L97N PL ?8+50€ 30 214 2.0 22 
L97N EL 99+00E 52 3 1 0  1.7 32 
L.97N BL 99+5C)E 27 240 1.8 20 

L37N TL 100+50E 4 3  1 1 8  1.4 28 
L97N TL 100+00E 234 I 3 0  1.2 29 

M I N-EN LWBORATOR I ES LTD . 
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WIN-EN L#%BOF%/STORIES LTD.. 
Spacialists in H i n c r e l  Environments 

70s West 15th 3treet North Vancouverl B.C. Canada Y7!! 1T2 

MIN-ENKABOR~~TCIRIES LTU. 
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APPENDIX I 1  

Geostatist ics f o r  Soil Geochemical Results 
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APPENDIX I11 

MIN-EN Laboratories Ltd .  
Cert i f icate  of Assay - Rock Samples 



MIN-EN LABORATORIES LTI3, 
S p e c i a l i s t s  i n  Hinera l  E n v i r o n m e n t s  - 705 West 15th Street north Vancouver, LC. Canada V7H 1TZ - 

Certificate o f  ASSAY 

Company: KDBULD 
P r o j e c t :  8611 
A t  t en t i an : 

RESOURCES/BUH SERVICES File:6-848 
Date: SEPT 25/8& 
Type :: t?UCK cISSb2Y 

MIN-EN LABORATQRIES LTU. 

I 



APPENDIX IV 

Rock Sample Descriptions 



Sample Descri p t i  ons 

Sample No. 

861 1-1 

861 1-2 

861 1-3 

861 1-4 

Description 

Quartz vein material, bleached zone w i t h  
abundant  pyrite ( u p  t o  80%). The pyrite 
i s  euhedral, massive and occurs throughout 
the sample, while sphalerite occurs as 
d i s t inc t  very t h i n  bands or laminations. 

Quar t z  vein w i t h  h i g h  content of sulphide. 
Sphalerite accounts fo r  up  t o  50% of 
mi neral i z a t i  on a1 ong w i t h  some pyrite and 
galena. 

Massive sul p h i  de. We1 1 formed crystal s o f  
sphalerite and galena indicating open space 
growth. The sample consists of a d i s t inc t  
layer of galena below a layer consisting o f  
large ( u p  t o  1 cm) d a r k  brown crystals  of 
sphal er i  t e .  

Massive sulphide, very similar t o  8611-3 
except with much less  galena, b u t  w i t h  
presence o f  tetrahedrite.  



APPENDIX V 

EM-16 Electromagnetometer 
Pri nci pl e o f  Operati on 

Specif i cati ons 



EM-16 VLF-EM METER 

Principles of Operat ion 

The VLF-transmitting s ta t ions operating for communicat ions with submarines 
have a ver t ical  antenna. The  Antenna cur ren t  is thus ver t ical ,  c rea t ing  a concent r ic  
horizontal magent ic  field around them. When these magnet ic  f ie lds  m e e t  conductive 
bodies in t h e  ground, t h e r e  will b e  secondary fields radiating f rom t h e s e  bodies. This 
equipment measures  t h e  ver t ica l  components of these secondary fields. 

The E1V-16 is simply a sensit ive receiver covering t h e  frequency band of t h e  
VLF-transmitting s ta t ions  with means of measuring t h e  ver t ica l  f ield components. 

The  receiver  has  t w o  inputs, with t w o  receiving coils bui l t  in to  t h e  instrument.  
One  coil has  normally ver t ical  axis and t h e  other  is horizontal. 

The signal f rom o n e  of t h e  coils (vertical  axis) is f i r s t  minimized by t i l t ing t h e  
instrument. The til t-angle is cal ibrated in percentage. T h e  remaining signal in this  

coil is finally balanced o u t  by a measured percentage of a signal f r o m  t h e  o t h e r  coil, 
a f t e r  being shif ted by 900. This coi l  is  normally parallel to t h e  pr imary  field. 

Thus, if t h e  secondary signals a r e  small  compared to  t h e  pr imary horizontal  
field, t h e  mechanical  tilt-angel is an  a c c u r a t e  measure of t h e  ver t ica l  real-component, 
and t h e  compensation 'J?/2-signal f rom t h e  horizontal coil is a measure  of t h e  
quadrature  ver t ica l  signal. 



EM 16 SPECIFICATIONS 

Measured Quantity Inphase and quad-phase components  of ver t ica l  magnet ic  
field as a percentage of horizontal  primary fie!d (i.e., 
t angent  of t h e  t i l t  an@e and ellipticity). 

Sensitivity Inphase: + I  50°6 

Quad-phase: - +40% 

Resolution - +1% 

o u t p u t  Nulling by audio tone. Inphase indication f rom 
mechanical inclinometer and quad-phase f rom a graduated 
dial. 

Opera t ing  Frequencv 15 - 25 kHz VLF Radio Band. Stat ion selection done by 
means of plug-in units. 

0 per at or Con t r  01s ON/OFF switch, b a t t e r y  test push but ton,  s ta t ion  selector  
switch, audio volume control ,  quadra ture  dial, 
inclinometer.  

Power Supply 

Dimensions 

Weight 

6 disposable 'AA' cells. 

4 2 x  I 4 x 9 c m .  

Instrument: 1.6 kg 
Shipping: 5.5 kg. 



APPENDIX V I  

GM-122 Proton Magnetometer 
Principle of Operation 

Speci f i cati ons 



GM-122 PROTON MAGNETOMETER 

General  Description, Principle of Operat ion 

If a proton rich fluid such as kerosene, jet fuel,  heptane,  etc. is placed into a 

magnet ic  field tne orotons will align along t h e  magnet ic  field vector .  The magnet ic  

field is induced in t h e  sensor upon deDressing t h e  pushbutton. Then this  field is 

suddenly removed. Protons which behave as e lementary  gyroscopes will start 

precessing around t h e  remaining magnet ic  field - t h a t  of t h e  ear th .  The  precession 

frequency is directly proportional to t h e  magnet ic  field of t h e  ear th .  The  

magnetometer  counts this  frequency, divides i t  by t h e  appropriate  cons tan t  to obtain a 
reading in gammas  (1 y = gauss) and displays t h e  reading in t h e  form of a 5 digit  

number. 



SPECIFICATIONS 

Range: 

Accuracy: 

Sensitivity: 

Gradient  Tderance :  

Power: 

Power Consumption: 

Polarizing Power: 

Number of Readings 
with 1 Bat tery Set: 

Frequeny of Readings: 

Controls: 

o u t p u t :  

Indicators: 

CM-122 PROTON MAGNETOMETER 

20,000 to 99,999 in 12 ranges 

i 1 through operating tempera ture  range. - ,  

1 Y  

600 -( / f t .  

12 "D" cel ls  

50 Joules (Wsec) per reading. 

0.8 A @ 13.5 V for  1.5 sec. (3 second cycle). 
0.8 A @ 13.5 V for 3 sec. (6  second cycle). 

2,000 - 10,000 depending on type  of b a t t e r i e s  

1 every  3 seconds. 
1 every  6 seconds. 

Pushbutton switch - Slide switch for 3 and 6 sec. located 
on P/C Board. 

5 digit  incandescent f i lament  readout. 

LED point. 
Lock Indicator - last three  digits of t h e  display blanked 
off when phaselock not achieved. 
Segment  Function Indicator - a l l  segments  l ight up to  
permi t  visual inspection of t h e  display function. 




















