
GEOLOGICAL,  GEOCHEMICAL AND 

G E O P H Y S I C A L  REPORT ON T H E  

S I L V E R  C O I N  PROPERTY 

BALFOUR AREA, B . C . 
N T S  82F/15W 

S . C .  G o w e r  

V a n c o u v e r ,  B .C .  

D e c e m b e r ,  1 9 8 0  





TABLE OF CONTENTS 

SUMMARY 
CONCLUSIONS AND RECOMMENDATIONS 
INTRODUCTION 
HISTORY OF PREVIOUS WORK 
PROPERTY STATUS, LOCATION AND ACCESS 
GENERAL GEOLOGY 
MINERALIZATION AND MINERAL PROCESSING 
WORK PROGRAM - GEOLOGY 

- GEOPHYSICS 
- GEOCHEMISTRY 
- OLD WORKINGS 
- SAMPLING 
- DRILLING 

LIST OF ILLUSTRATIONS 

Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 

2A - LOCATION MAP 
2B - GEOLOGY 
2C - E.M. SURVEY 
2D - SOIL AND SILT GEOCHEMISTRY SILVER 
2E - SOIL AND SILT GEOCHEMISTRY ZINC 
2F - SOIL AND SILT GEOCHEMISTRY LEAD 
2G - SILT AND SOIL GEOCHEMISTRY SILVER 
2H - SILT AND SOIL GEOCHEMISTRY ZINC 
21 - SILT AND SOIL GEOCHEMISTRY COPPER 
2J - CROSS SECTION LEVELS 1 - 5 
2K - ADIT LEVEL 1 
2L - ADIT LEVEL 2 
2M - PORTAL SAMPLES 
2N - ADIT LEVELS 4 , 5  

Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 

1 
2 

3 
4 
5 
6 

7 
8 

8 

9 

9,10,11 
11 
1.2 

1" = 120 miles 
1: 50,000 
1:1250 
1:1250 
1:1250 
1:1250 
1:5000 
1:5000 
1: 5000 
1:2500 
1: 100 
1: 100 
1:lOO 
1.: 100 

Cont'd 



. .  . . .  - .... - . . . .  

i 
ii 
i - . -  

- . . . . . . . . .  - -  . . . . . . . . . .  . . . .  - ... . - ...................... 

. .............. . .  ..... . ......... . .. ... ...... . . . . .  - -. -. .- .- - -. __ - _- _ _  -. .- . .  . . .. 

. . .... . . . . . . . . . . .  . . . . . . .  -. - - . .  . . . . . . . .  .- . . . . . . . . .  

... . . . .  . . -.. .. - . .  

. . . .  . . . . .  . . .  . . . .  ..... . .  

- - - -  _ _  . . .  - . . . ~ .. . . . .  . . .  - ... . . .  ~. . 

I 
i 
1 .... . . . .  .................... - . . . . . . . . . .  - . -  . .~ .. 

...................... .- . . . .  -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. . . . . . . . . . . . . . . .  - . . . . . .  - . . . . . .  ... . . . . . .  . . . .  ~. . . . . . .  ... - . .  .- ... , 

~ . _  . . . . . .  . . . .  1 

. . . . .  . . . . .  .. - . . . . . .  

. .  . - . . -. . 

. .  





TABLE OF CONTENTS CONT'D 

APPENDICES 

GEOPHYSICAL REPORT BY PHIL NEILSEN 
GEOPHYSICAL REVIEW BY LEE BARKER 
MIN-EN LAB. ANALYTICAL METHODS 
MAGNETOMETER DATA - MCPHAR M-700 
C.E.M. DATA - CRONE GEOPHYSICS LTD. 
STATEMENT OF COSTS 
DUMP ANALYSIS 

Appendix I 
Appendix I1 
Appendix I11 
Appendix IV 
Appendix V 
Appendix VI 
Appendix VII 



- 1 -  

An e x t c n s i v c  p r o q r a m  of e v a l u a t i o n  h,?s b c c n  cmrnpIctcc1 

o n  t h e  S I L V E R  C O I N  p r o p e r t y .  The p o t e n t i ' i l  of  t h e  p r o p e r t y  

has b c c n  t e s t e d  i n  d e t a i l  w i t h  g e o l o g i c a l  m a p p i n g  of under- 

g r o u n d  a n d  s u r f a c e  f c a t u r e s  a n d  e x t e n s i v e  u t i l i z a t i o n  of s i l t ,  

s o i l  a n d  r o c k  g c o c h c m i s t r y .  I t  i s  r e a s o n a h l c  t o  expect:, t a k -  

i n g  i n t o  c o n s i d e r a t i o n  s u r f a c e  d e p l e t i o n  o f  s i 1 v c . r  clue Lo 

w c a t h c r i n g  t h a t  the  s h e a r  z o n e  b e t w e e n  lcvc-1s #2 ancl H5, <I  

v e r t i c a l  d i s t a n c e  of 8 5  metres,  a v e r a q e s  a11ouL 4 o z . / L o n  Aq. 

over a d i s t a n c e  of  2 metres. H i g h  g r a d e  s c > c t i o n s  i n  l c v c l  114 

a v e r a g c  4 0  o z . / t o n  Ag. over  25-30 c m .  Golcl v a l u c s  arc' qencral-  

l y  l o w ,  r a n q i n g  b e t w e e n  0 . 0 0 3  t o  0 . 0 0 9  o z . / t o n .  E a s c c l  on the 

l i m i t e d  t o n n a g e s  of m a t c r i a l  i n d i c a t e d  dnd  t h c  h i g h  cos t  of 

e x p l o r a t i o n ,  t h e  d e c i s i o n  h a s  b e e n  made t o  t e r m i n a t e  t h e  option 

agrcccmcnt o n  t h e  p r o p c r t y  w i t h o u t  d r i l l  t e s t i n g .  
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C O N  C I ,LJS T ON S AN 13 I? ECOMM EN DAT I O N S  

S i l v e r  m i n e r a l i z a t i o n  o n  t h e  p r o p e r t y  a p p e a r s  t o  l i e  

c o n f i n e d  t o  il s i n g l e  s h e a r  zone w h i c h  t r e n d s  n o r t h  across  

t h e  property. T h e  z o n e  averages about 2 nictrcs i n  t h i c k -  

n e s s  alid i s  g e n e r a l  l y  a c c o m p a n i e d  by a c n l  ccircous hanq inc j  

w a l l  a n d  a c h e r t  l > r e c c i a  footwall. A s i l i c i o u s  z o n e  wi t-h 

c n  e c h e l o n  stririqers of q u a r t z  y e n e r a l . l y  a c c o m p a n i e s  t he 

shear z o n e .  S i l v e r  values a re  e x t r e m e l y  e r r a t i c  e v ~ n  i n  

t h e  hicjl icr gra:lc s c c t i o n s .  I t  i s  n o t  uncommon over  a clis- 

t a n c e  o f  severa l  metres for v a l u e s  t o  f l u c t u a t e  f r o m  less 

t h a n  1 . 0  t o  over  4 0 . 0  o z . / t o n  Ag. The s h e a r  z o n e  i s  m i n e r -  

a l i z e d  over a v e r t i c a l  d i s t a n c e  of 8 5  mcti-es between a d i t  

l e v e l s  # 2  t o  # 5 .  I3ascc l  o n  s a m p l i n g  of dumps ,  w e a t h e r c c l  out' 

c r o p s  and  u n d e r g r o u n d  w o r k i n g s  it i s  r c c i s o n a b 1 e  t o  c x p c c  t an 

a v e r a g e  c i s s a y  of 4 . 0  oz . / t o n  Ag. w o u l c l  bc r e p r e s e n t a t i v e  

of t h e  s h e a r  m a t e r i a l  i n  t h e  s i l v e r  z o n e .  

The  p r o p e r t y  a n d  a l l  c o n t i g u o u s  q r o u n d  s t a k e d  by 

L a c a n a  should be r e t u r n e d  t o  t h e  o w n e r .  Assessment work 

m u s t  be a p p l i e d  t o  h o l d  thc: c l a i m s  a s  pc ' r  t h e  agr-ccmcxnt 

w i t h  B i l l  C a r t e r .  



'The p r o p e r t y  w a s  p r e s e n t e d  t o  Lr!c<inn f o r  o p t i o n  blr 

p r o s p e c t o r  B i l l  C a r t e r .  S u b s e q u e n t  e x a m i n a t i o n  by S . C .  

G o w e r  r e s u l t e d  i n  t h e  r e c o m m e n d a t i o n  b e i n q  made t o  a c q u i r e  

t h e  q r o u n d .  P r e l i m i n a r y  e v a l u a t i o n  of thc miiici-nl i z n t i o n  

by I3acon, Dona1 t l son  & A s s o c .  , i n d i c a t e d  :;trclicjh1_ior~.~;\~cj rc'- 

c o v e r y  o f  thc s i l v e r .  

A d e t a i l e d  p r o g r a m  of q e o l o g y ,  c j c o p l i y s i c a l  c j c m c h e m -  

i s t r y  and  p r o s p e c t i n g  w a s  c a r r i ed  o u t  on t h c  p r o p e r t y  c l u r i n q  

t h e  1 9 8 0  field s e a s o n .  U n d e r g r o u n d  w o r k i n q s  w e r e  mappod i n  

d e t a i l  a n d  much a t t e n t i o n  was f o c u s e d  o n  unde r s tn i idLnc7  thc.  

s t r u c  tu i - c  w i t h  r c q a r c l  t o  ore  c o n t r o l s .  
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I I l S T O I i Y  OF PIZEVIOIJS WORK 

L i t t l e  d o c u m e n t a t i o n  of t h e  h i s t o r y  o f  t h e  propert) '  

i s p r e s e n t  i n  t h e  l i t e r a t u r e .  Based o n  vc:rhal communica t ions  

w i t h  l o c a l  r e s i d e n t s  and  f i e l d  o b s e r v a t i o n s ,  t h e  h i s t o r y  c a n  

b e  p i e c e d  t o g e t h e r .  I n  t h e  l a t e  1 8 9 0 ' s  p r o s p e c t o r s  d i s c o v e r -  

e d  f l o a t  b o u l d e r s  i n  Woodbury Creek  o f  q u a r t z ,  m i n e r a l i z e d  

w i t h  n a t i v e  s i l v e r .  P r o s p e c t i n g  u p s l o p e  of tlic f l o a t  rcsult- 
e d  i n  t h e  d i s c o v e r y  o f  q u a r t z  s t r i n g e r s  i n  a s h e a r  zone  which  

c o n t a i n e d  s t r o n g  v a l u e s  i n  l e a d - z i n c  and s i l v e r .  Underground 

work w a s  c a r r i e d  o u t  w i t h  hand s teel  o n  f i v e  levels o v e r  a 

p e r i o d  of 4 0  y e a r s .  A p p a r e n t l y  t h e  owners  of t h e  p r o p e r t y  

d i d n ' t  work w e l l  t o g e t h e r  so  t h e y  s i n g u l a r l y  worked o n  d i f -  

f e r e n t  l e v e l s .  P r o d u c t i o n  f r o m  t h e  p r o p e r t y  w a s  a c h i e v e d  

f rom o n l y  l eve ls  i f4  and  #5.  High grade ore w a s  s e l e c t e d  f rom 

the s h e a r  m a t e r i a l  mined which  from 3 2  t o n s  s h i p p e d ,  r e t u r n e d  

4 , 5 9 7  o z . / t o n  s i l v e r ,  7 , 1 1 1  pounds  of l e a d  and  1 , 9 5 8  pounds  of 
z i n c .  The r e m a i n i n g  ma te r i a l  w a s  d e p o s i t e d  o n  t h e  dunips . 
Dur ing  t h e  m i d d l e  1 9 5 O ' s ,  t h e  p r o p e r t y  w a s  explored by a -1unjcr  

m i n i n g  company u n d e r  t h c  name of S i l v e r  Coin  E x p l o r a t i o n ,  a t  

wh ich  time a s h i p m e n t  of  1 5  t o n s  a v e r a g i n g  2 0 . 0  o z . / t o n  Aq. ~ i r ~ i s  

mined f rom l e v e l  # 3 .  S h o r t l y  a f t e r  t h e  s h i p m e n t  tlic promotcr 

on the p r o p e r t y  l e f t  tl)e c o u n t r y  t a k i n q  w i t h  him a11 c ivc l i l c i l~ l c  

f u n d s .  Sampl ing  of t h e  dumps w a s  u n d e r t a k e n  clur inq tlie 1960 ' s  
by a c o n s u l t i n g  g e o l o g i s t ,  t h e  r e s u l t s  of which  r r > p o r t c t l l  \i' 

a s s d y t ~ c l  a r o u n d  10-15 o z  . / t o n  ACJ. T h e  p r o p e r t y  remnincd  1 n,1CLiVC 

unt  11 w o r k  commc!nccd i n  1 9 8 0  by L a c s n a .  



 he p r o p e r t y  cons i s t s  of 4 o l d  st-.lle two post claim:,  

and two four post claims e a c h  c o n t a i n i n q  18 u n i t s .  

C O I N  # I  I. 

COIN #2 
C O T N  ft3 

C O I N  114 

KING $1 
QUEF:N it 1 

51.G5 acres 
51.G5 acres 
51.65 acrcs 

51-65 a c r c s  

G1.78 x 18 = 1,112.04 (1crc.c; 

G1.78 x 18 = 1,112.0.2 acres 

‘rota1 2,4 30.68 ;ICL’C\S 
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G e o l o g i c a l  e v a l u a t i o n  i n d i c a t e s  t h e  s i l v e r  m i n c r a l -  

i z a t i o n  o n  t h e  S I L V E R  C O I N  p r o p e r t y  appc;lrs t o  bc r c l a t c d  

t o  h o r n b l c n d i t c  phases of t h e  N e l s o n  B a t h 0 1  i t h  c o n t a i n c d  

w i t h i n  a mc tamorp l i i c  a u r e o l  c .  Hornblcn(1 j  t c: cjradlncj t o  

h o r i i b l c n d c  cliori t c  o c c u r s  <is l c n t i c u l a r  ( iyke-1 i k c  masscs 

a l o n g  t h e  m a r c j i n  of  t h e  h a t l i o l i t h  n e a r  I\loodl)ury Ci eel:. 

N o r t h  of t h e  c r c c k  t h e  l i o r n b l e n d i t e  f o r m s  medium t o  c o a r s c  

g r a i  ncd o u t c r o p s  w h i c h  w e a t h e r s  i n t o  p c c u  L i a r  roundc t l  forms. 
Thc h o r n b l e n d i  t c  c o n t a i n s  b i o t i t e ,  horn11 1 endc and m i n o r  

a m o u n t s  of a n d c s i n e  . S o u t h  of Woodbury C r e e k  t h e  1 en5;r.s 

c o n s i s t  of m o t t l e d  d i o r i t e s  l o c a l l y  c o n t a i n i n g  m i n o r  C ~ L I ~ I Y ~ Z .  

One of t h e  l enscs  n o r t h  of I f o o d h r y  C r e c k  c u t s  p c ) ~  [ , t i L r r i  t ic 
r o c k  of t h e  N e l s o n  B a t h o l i t h  w h i c h  h a s  a c h i l l e d  mc?rcjln. 

I n  o t h e r  l o c a t i o n s  t h e  h o x n b l e n d i t e  c o n t a i n s  i n c l u s i o n s  C J ~  ‘ 

g r a n o d i o r i t e  w h i c h  i n d i c a - t e s  i n t r u s i o n  a f t e r  t h c  h t - h o l i t l ?  

w a s  c o n s o l i d a t c d .  

A z o n e  of t h e r m a l  me tamorph i sm cnc1osc.c;  mo:; t o f  the 

known o c c u r r e n c e s  of s i l v c r  o n  t h e  p r o p e l - t y .  T h i s  L o n ( ?  01 

c o n t n c  t mc tamorph i sm f o l l o w i  ttic cclstern s i c l c  of t lip l)Li t ho- 
l i t h  dnd  r e a c h c s  i t s  q r e a t c s t  w i d t h  o n  ihc.  S I L V r R  C 0 7 N  pro- 

p e r t y ,  ( I 2  mi l e )  . S o u t h  of Woodbury Crock the zone n ‘ i r r - o w s  

and s o u t h  of C o f f e e  C r e e k  i t  a p p e a r s  t o  1 c s s  I - i idn 20 1 - C C . ~  

w i d c .  

The c o n t a c t  me tamorph i sm has l w c n  clr sc r iba l  onc mi 1 c’ 

n o r t h  o f  t h e  STJ,Vr:rI  C O I N  p r o p e r t y  by ? ‘ c m i - ’ l ( l m c i n - K 1 ~ i i t  ( lC)G1)  . 
I n  t h e  lowcst  cjrade o€ m e t a m o r p h i s m ,  a r g i l  1 c i ccous  1 o c k s  k : o r i -  

t a i n  q u a r t z ,  b i o t i t e ,  m u s c o v i t e ,  a l b i t e  a n d  c i p d o t c , ,  a n d  

c a l c a r e o u s  r o c k s  c o n t a i n  t r c m o l i t c .  I I i c j l i ( ~ ~ -  ( 1  t - a d c .  , i t  c ]  i 1 1‘1-  

cco\i:; r o c k s  c l  oscr to  the> b a C h o l i t h  c o n t , i  I n m i  nor c i r i t o u i i t  :, 

of c o r d i c r i t c ,  a n d c i l u s i t c  a n d  l o c a l l y  h o r n b l c n d c .  In t h e  

h i g t i c s t  g r a d e  o f  m e t a m o r p h i s m ,  g a r n e t  antl :;i 1 i i m , i n i t  c’ arc 

f o u n d  i n L h c  ca 1 ccll cous r o c k s  antl c l i ops  I ( I ( * ,  ( ] ( I  L i i t \  t :;ccii’o 1 I 1 1. 

, i i i ( l  111 , i ( j i 0 ~ 1  , i : ; c ’  o ( * c - L i i  i n  t I i c x  c i i lccirc’ou:;  I o c - i L > ,  . 
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M i n e r a l i z a t i o n  observcd i n  t h c  s l icar  z o n e  c o n s i s t s  

o f  g a l e n a ,  s p h a l c r i t c ,  c h a l c o p y r i t e ,  p y r i  t c ,  a z u r i t e ,  m a l a -  

cliite a n d  h y d r o z i n c i t c .  P o l i s h e d  s e c t i o n  cmmi n a t i o n  o f  

mater ia l  f r o m  l c v c l  #4 i n d i c a t e d  t h e  c ia inr  s i l v c r  m i n e r a l  

p r c s c n t  w a s  i n  t h c  n a t i v c  f o r m .  P r c l m i n a i - y  tcst work  by 
13acon, Donalclson & A s s o c .  i n d i c a t e s  that- t l i c .  s i l v c r  c a n  l i e  

1 i b e r a L e d  from t h c  c r u s h c d  r o c k  a f t e r  qrii iclinrl  i n  [I r o t 1  

mil 1 f o r  f i v e  m i n u t c s  a n d  t h e n  j i g q i n q .  I , i l ier-atcd p ( i r t i c 1 c  

s i z e  of the s i l v c r  r a n g c d  f r o m  0 . 2  mm. to 0 . 5  mm.  

I t  appcars t h a t  r c c o v c r y  of s i l v e r  f rom this rnnter- 

i a l  s h o u l d  be v e r y  s t r a i g h t f o r w a r d .  A j j q  i n  closed c i r -  

c u i t  w i t h  a b a l l  m i l l  wou ld  be r e q u i r e d  t o  e n s u r e  t h e  re- 

c o v e r y  of coarse s i l v c r .  The  res t  o f  t h c  p r o c c ~ s s i i i q  opcr- ' 

a t i o n  wou ld  c o n s i s t  of some c o m b i n a t i o n  o f  f l o t a t i o n  and/ '  

o r  c y a n i d a t i o n .  I t  i s  a n t i c i p a t e d  t h a t  s i l v c r  r e c o v c r i e s  

grcater  t h a n  9 0 %  s h o u l d  be a c h i e v e d .  T h c  f i n a l  d c c i s i o n  

a s  t o  t h c  c i r c u i t  wou ld  be based o n  t c s t w o r l c  d c s i q n a t c d  t o  

p r o v i d e  r e c o v c r y - g r a d e  r e 1  a t i o n s  as  wcll as r e s i d e n c e  Limes 
i n  t h e  case of c y a n i d a t i o n .  

C y a n i d c  c o n s u m p t i o n  is n o t  e x p c c t c t l  t o  t i c  cxrc ' s s i \ ' c  

b u t  i t  s h o u l d  hc r c c o g n i z c d  t h a t  c y a n i c l a t  i o n  o f  s i l v c r  tren- 

~ i - ~ i l l y  r c q u i r c s  l o n c j c r  t i m c s  t h a n  for CJO I tl . 
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WORK PROGRAM 

GEOLOGY (Fig 2B)  

The property is underlain by argillaceous and limey 
units of the Slocan sedimentary series where they are in 
contact with the basal volcanics of the Kaslo series. The 
sediments are cut by ultramafic dykes probably related to 
the nearby hornblendite intrusive rocks. The shear zone is 
hosted in mauve-grey calcareous argillites on the hanging 
wall and a siliceous chert breccia unit on the footwall. 
Between the chert breccia and the Kaslo volcanics which form 
the hinge for a major anticlinal structure is an enclosed 
bed of altered limestone. The shear zone traverses across 
the western limb of the anticline progressing towards the I 

hinge as it travels upslope. East of the hinge, altered 
Slocan black argillites ate in contact with an intrusive 
sill. 

, 

GEOPHYSICS (Fig 2 B ,  2c) 

A limited amount of C.E.M. Horizontal Shootback cover- 
age ( 9  km.) was carried out in the vicinity of the adits to de- 
termine if the method would respond to the narrow low sulphide 
silver veins observed in the adits. A coil separation of 50 
metres and an operating frequency of 5010 Hz. were utilized based 
on the known parameters such as low sulphide content, narrowness 
of shear zones and the time constraint. In general it was dis- 
covered that the shear zones possessed a strong E.M. response. 
The altered Kaslo volcanics in the hinge of the anticline also 
formed a good conductor due to the presence of thick continuous 
seams of graphite. 

A McPhar M-700 magnetometer survey ( 8  km.) was carried out util- 
izing the existing soil geochemical survey grid. Readings were 
taken along lines spaced 50 metres apart and at a station interval of 
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GEOPHYSICS ( F i g .  2B)  C O N T ' D  

10 metres. V a l u e s  v a r i e d  be tween  260 gnmmas t o  5 2 0  gammas 

o v e r  t h e  e n t i r e  s u r v e y  g r i d .  C o n s i d e r i n g  t h e  s t e e p  t e r r a i n ,  
the m a g n e t i c  r e s p o n s e  w a s  v e r y  f l a t  arid un i  nLeresk inc j  e x c c p t  

f o r  a s m a l l  h i q h  a t  l i n e  1 + 50N, s t a t i o n  0 + 25W and  a d i -  

p o l a r  E e a t u r e  a t  l i n e  3 + 50N, s t a t i o n  0 + l O E ,  which  appccir:; 

t o  be rclatecl t o  thc E.Pl. c o n d u c t o r  a long the b a s e l i n e  i r l  

t l ia t  a rca .  S l i q h t l y  lower v a l u e s  a l o n g  t h e  w e s t e r n  e n d s  o f  

the s u r v e y  l i n e s  r e f l e c t  cl c h a n g e  f r o m  a r g i l l a c e o u s  t o  qua r !z -  
i t i c  r o c k s .  

GEOCIIEbIISTRY ( F i g .  2 D ,  2 1 )  -- -~ 

A s t r o n g  l e a d - z i n c - s i l v e r  i n  s i l t  and  s o i l  anomaly Ij:; 

r e l a t e d  t o  t h e  m i n e r a l i z e d  s h e a r  zone .  Anomalous v a l u e s  alonq 

t h e  road n e a r  Woodbury Creek  are p r o b a b l y  r e l a t e d  t o  con tamin-  
. 

a t i o n  f rom t h e  dumps below t h e  w o r k i n g s .  I i iyh s i l v c r . i n  so iJ  4 
v a l u c s  above  A d i t  l e v e l  # 5  are p r o b a b l y  d i r e c t l y  r c f l c c t i i i q  

tlie u n d e r l y i n g  s h e a r  zone  and  p r o v i d e  a 1 o g i c a l  trcncliincy t - . ~  I - -  

g c t  f o r  f u r t h e r  e x p l o r a t i o n .  Background v a l u e s  f o r  s i l v e r  i r i  

s i l t  and s o i l  a r e  g e n e r a l l y  0 . 5  - 1 . 5  ppm., v a l u e s  are coi;si(!c:c- 

ed anomalous  g r e a t e r  t h a n  5 . 0  ppm. Some v a l u e s  o c c u r  a s  h i ~ j l i  

a s  133 .2  ppm. t h a t  a r e  not. r e l a t e d  t o  dump c o n t a m i n a t i o n .  

Workings  were r e h a b i l i t a t e d  o n  f i v e  l e v e l s  by rcmovcil of 

cave mater ia l  a t  o r  near  t h e  p o r t a l s .  The a d i t s  wcrc t h e n  m p -  

ped and  sampled  o n  a scale o f  1 c m .  = 1 m .  

Level  #1 (Ficr. 21<) 



,-- 

E l e v a t i o n  - 1 , 1 1 0  metres. L e n g t h  - 8 0  metres. This 

w o r k i n g  f o l l o w s  t h e  s c l m e  s t r u c t u r e  a s  i i i t c > r s e c t c i d  b y  Lcvcl  ::1. 

H a n g i n g  a n d  f o o t w a l  Is c o n s i s t  of a r q i l l  i t:c. ‘I’he zoric C O I I S ~ S L S  

of f r a c t u r e d  a r c j i l l i t c ?  c c m c n t e d  b y  g o u q c  ,incl c a l c i t c .  ‘Yhc 

w o r k i n g  w a s  s a m p l e d  i n  c t c ! t a i l ,  w i t h  r e s~ i l  I s  r a n q i n c j  f r o m  t r c i r C ’  

Lo 2 . 2 5  o z . / t o n  Ag. A r a i s e  f o l l o w s  t h c  z o n e  f o r  n clist;incc\ 

of ,il,out 1 5  metres t o w a r d s  t h e  s u r f a c e .  

l,c!vcl # 3  

E l e v a t i o n  - 1 , 1 5 0  metres. L e n g t h  - 3 metres. A c c c s s  t L j  

t h i s  l c v c l  w a s  a c h i c v c d  b y  d i g g i n g  o u t  an old s h a f t  4 m c t i - c ’ :  

clccp. S a m p l e s  f rom tlie s l i a f t  a s s a y e d  0 . 1 3  t o  1.12 o z . / t o i ?  A ( i . ,  

i n  1 c;ichcd rtiateri;il. The‘  z o n e  c o n s i s t s  of siia t tci  crl a r c ]  I 1 i I t c7 

c u t  by v e i n l e t s  o f  q u a r t z  a n d  c a l c i t e  ccmcrited Ly 9oLl~JJe. 1 ,cve l  

113 a p p e a r s  t o  be t h e  i n  the p o s i t i o n  of h o r s c t a i l i n q  f C i i d t  

w h i c h  c o n n e c t s  L e v e l s  #1 a n d  # 2  w i t h  # 3  and #4. The ~ o n c  2:; 

a p p r o x i m a t e l y  3 metres i n  w i d t h  a n d  i s  the same s t r u c t u r t  as 
c u t  b y  L e v e l s  # 4  a n d  # 5 .  

, 

E l e v a t i o n  - 1 , 1 9 0  mctrcs. L e n g t h  - 2 3  mctrcs t o  ccivc>-jr i .  

This l c v c l  f o l l o w s  a s h e a r  z o n e  a p p r o x i m L i t c ) l y  I. - 1’, mct i -c \ s  I n  

w i d t h ,  cc>mcntctl Ijy gouge a n d  v e i n l e t s  o f  (Ii iart-z 2nd  c<ilc i tc. 

Q u a r t z  v e i n s  a n d  g o u g e  z o n e s  c a r r y  v a l u c s  u p  to  1 7 3 . 0  oz.,’Loa i Z ( ~ .  

P r e v i o u s  sampl  i nq 1)y S .  C .  C o w e r  i n  1979  r-c>t  u r n c d  v a l  iics f r o m  

1 4  .O to 2 0 . 0  o z . / t o n  A g .  o v e r  w i d t h s  to1 ;i1 l i n g  q r e a t c r  t l ! , i r i  o n e  

mctrc.  A r e a l i s t i c  avcracje v a l u e  f o r  the z o n e  I S  cil)out 4 . O  oz . /  
t o n  Acj. T h i s  cor re la tes  well w i t h  sample:; assaycd f r o m  tlic. d u m p .  

1:lcv;ttiori - 1 , 2 0 0  mct.res. L e n g t h  - n i L .  ‘ I ’his  lcvci 11‘1:: 

b e e n  s toped  i n t o  f r o m  I,i~vc?l # 4 ,  a n d  accc~ss  from SUI  f - ; i c : c .  i s  



1 



SAMPLE LENGTH HANGING WALL 

LlMEV MAUVE ARGtCLlTE 
CUT BY STRtNGERS OF 012. 

'*'' 

si~icous e MERED ARGILUTE 
2.27 YELLOW SEA= OF JOROSITE 

5.1 NEILLITE BRECCIA SHEAR YELUlw J-ITE 

2.77 GRPPHlTlC SHEAR 

1-77 MALACHITE, JAROSlTE 

OXIDIZED 1.88 

SILICIOUS ZONE, 012. VEINING, 

3.15 CHERT CPLCITE BRECCIP FLOADING 

CONVENTURES LIMITED 
MWWY olt COMPANY 110 
LACANA MINING CORFORATION 

LEVEL NQ. 4 
Average ossay ocross 

2 m = 3.0 oz /  ton Ag 



-- I 1  - 

b l o c k e d  by c a v e d  ma te r i a l .  A t t e m p t s  to c i j q  o u t  thc:  c;tvc>tl 

soil and rock r c s u l t c d  i n  a d d i t i o n a l  s lump i n q .  Access t o  

J,cvr.l #5 was a t t cmptcc i  v i a  t h e  raise from T,cvo1 #4, h o w c v c ~ 1 -  

t h e  two 1 cvels do n o t  [ ippcar  t o  i n t e r s e c t  . ‘J’IIC! z o n c  t h a t  !I<I::  

I x ~ ~ n  mi n c i d  is a1)out 1 111c:l rc  i n  w i d t h  ant1 c-onsis t:, of- :;h:~ L L ( ~ I  

n r c f i  I 1  i tc.  ccnientcd w i t h  c j c ) i i c j c :  a n d  quCir-Cz 0 1  c n l c i t  (’ v c \ i n i  I ) ( ! .  

Prcl i m i n a r y  s a m p l i n g  was u n d e r t a k e n  to tcs t thc s i l  V C X I -  

c o n t e n t  of t h e  dumps o n  t h c  p r o p e r t y .  Tnsiiff  i c i  c n t  d C ~ t C i  \ i c ’ p f ;  

c o l l e c t e d  t o  a l low a n y  e s t i m a t i o n  of the t o n n a g e  cind qradc < j €  

tlic dumps, however  t h e  assays a v a i l a b l e  d o  correla t c  w c l I  w t 11 

d a t a  c o l l e c t e d  by Lacana  and  h i s t o r i c a l  dal [I. Samplcs wc~i -c  

t n k c n  a t  2 metre s p a c i n g s  across  t h e  dumps f rom a n  avc’ r i lq~s  c ? c ~ [ ) t l l  

of o n e  f o o t .  

- Acl i  t 1 Snmplcs U-80-227 t o  U-80-230, (233-234) 
Values r e t u r n c d ,  0 . 1 6 ,  0 . 1 7 ,  0.11, O . l G ,  0 . 1 8  0 * - . , ’ ! ~ ) 1 i  

Ag . 
Avcracjc. = 0 . 1 5  o z . / t o n  Ag. 

A d  i t It 2 Sciniplcs U-80-200 to  U-80-212 --____ 
Values r e t u r n c d ,  4.94, N S ,  7.82, 1.47, 1 . 0 ( ’ ,  ( J . 7 ; ,  

0.21, 1.59 o z . / t o n  Ay. 
Avcrngc = 2.5 o z . / t o n  Ag. 

A d i  t # 3  Samples  U-80-176 t o  U-80-189 

V a l u e s  r c t u r n c c l ,  26.2, 10.2, 2.31, 35.3, 17.1, 24. I ,  

51.5, 22.1, 15.0, 20.2, 3.8, 6.18 o z . / t o ; i  Acj .  

Avcraqc  = 1 9 . 5  oz./ton Ag. 
At1 i t li 4 S;lrnpIc>:; U-30-221 L o  11-80- 220 - ___ -- 

VCIIUCS I C ~ U L . I I C ~ ,  1.87, 3.!50, Y .15 ,  3.72, 5.40, ; - ‘ ) ‘ )  

oz . / t r , n  i’q. 

Avc.racjc’ = 4 . 5  o z . / t o n  Aq. 
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,/- 

V a l u c s  r c t u r n c c l ,  2 . 4 4 ,  8 . 8 5 ,  9 - 8 0 ,  5 . 5 2 ,  

' 3 . 0 5 ,  1 - 6 8 ,  3 .51 ,  3 . 7 0  o z . / t o n  A c j .  

nvci-;i(jc = 5 .  5 o z  ./t:on 

No t l r i l l i n q  13n.c. l x x n  ca r r i ed  o u t  o n  tlic p r o y w r t y .  I f  

d r i l l i n g  i s  a t t c m p t c d  i t  s h o u l d  c o n s i s t  of two holes w h i c h  c u t  

t h e  a r g i l l a c e o u s  h a n g i n g  w a l l ,  t h e  shear zonc, t h c  c h c r t  b r (>cc i , i ,  

t h e  l i m c s t o n e  a n d  i n t o  t h e  h i n g e  v o l c a n i c s  a t  a p o i n t  w c s t  of 

A d i t  8 3  a n d  Ac1i.t 115. The D D I I ' s  s h o u l d  s t r i k e  east ;it 45"  t i i i )  

awl w o u l d  h a v e  a l e n g t h  of a b o u t  1 5 0  metrcs. A d r i l l  c ~ c c e ~ > s  

road w o u l d  h s v c  t o  be c o n s t r u c t e d  t o  f a c i l i t a t e  ~ L - ~ ~ V C I  to t-J',(\ 

s i t c s  a n d  t o  remove corc. .  
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Appendix I 

r' Reconnaissance Horizontal Shootback C.E.M. Survey 
Silver Coin Property, Ainsworth area, B.C., by P. Neilsen 

INTRODUCTION 

A limited amount of C.E.M. Horizontal Shootback coverage was 
carried out in the vicinity of the adits to determine if the method 
would respond to the narrow low sulphide silver veins observed in 
the adits. When considering all the known parameters such as low 
sulphide content observed, bi-furcating veins, limited geochemical 
results at the time, narrowness of veins, limited time, short lines, 
etc. It was decided that a coil separation of 50 metres and an op- 
erating frequency of 5010 Hz. (hi freq.) would be used. 

termine the survey parameters and to check out the new operators. 
A test traverse was executed along the main lower road to de- 

DISCUSSION OF RESULTS 

A preliminary interpretation was made on the basis of this:very 
limited coverage. Lines 0 + 50 and 1 + OON indicated two sub-parall- 
el, narrow, near vertical conductors whose depth extent to their tops 
should not exceed 10 metres, but more likely sub-outcrops. Line 0 + 
00 was not run but the more easterly of these to conductors could con- 
tinue south to the interpreted conductor at station 0 + 50E on the low- 
er road. 

No significant response was observed in the adit area of L1 + OON. 
It is possible that there is a truncation of the above mentioned con- 
ductors at or near this line. The - l o o  reading on L1 + OON at station 
0 + 50W is probably related to a corresponding positive response not 
yet observed further to the west. The line must be extended to close 
off this feature. 

The eastern interpreted conductor between L2 + OON and L3 + OON 
is somewhat tenuous in that it is barely closed off on one line only 
but is interesting when superimposed with recent geochemical results 
in that area. At L2 + OON, station 0 + 75E, the conductor is narrow, 
near surface (ie; less than 15 metres to top) and dipping 60° - 70° 
to the south (downhill). 



Appendix I 

_- 

FLUXGATE MAGNETOMETER SURVEY 

INTRODUCTION 

A fluxgate magnetometer (veritcal field) survey was carried 
out concurrently with the E.M. survey with readings being taken along 
lines spaced 50 metres apart and at a station interval of 10 metres. 
Values varied from 260 gammas ( 8 ' s )  to 520 8 ' s  over the entire survey 
grid. 

DISCUSSION OF RESULTS. 

In view of the steep terrain the magnetic results are very flat 
and un-interesting except for a small high at L1 + 50N station 0 + 
25W and a dipolar feature at L3 + 50N, station 0 + 10E which appears 
to be related to the E.M. conductor along the baseline in that area. 

could be.due to a change in rock type. 

RECOMMENDATIONS AND CONCLUSIONS 

Slightly lower values along the western ends of the survey ;lines 

- 

Although the magnetometer results are non-diagnostic, and un- 
interesting, the coverage should be extended to that to the eventual 
E.M. coverage. The method is fast and inexpensive and could add in- 
formation to the north. 

P.P. Neilson 
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CONCLUSIONS AND RECOMMENDATIONS 

In view of the strong geochemical anomalies east of the base- 
line, some high values of which are coincident with E.M. anomalies, 
further detailed E.M. coverage is warranted. Also, further lines 
must be installed and surveyed with E.M. to the north of the present 
E.M. grid to test the high geochem. 

Should time permit, all lines with readings 7 + 5O resultant dip - 
angle at their ends should be closed off until background levels are 
reached. All survey lines should be extended with CEM shootback 
coverage to the east past the limit of anomalous geochem and again 
until background E.M.’ values are attained. 
to the north using the same line spacing and station intervals. 

All further coverage should use an E.M. station interval of 10 
metres and both Med. and High frequency. 
ponse, a coil separation of 100 metres (both frequencies) should be 
used. , 

This coverage also applies 

In areas of interesting res- 

Further detail will also assist in a more accurate dip estimation 
as near narrow, sub-parallel conductors are difficult to interpret at 
any stage of detail. 

Two operating frequencies will assist in determining conductivity 
although the highest conductive zones will not necessarily .yield the 
most economically important veins in the environment observed to date. 

The vertical loop E.M. method should be used over the more inter- 
esting conductors to more accurately determine their near surface trace 
for possible future drilling. 

P.P. Neilson B.Sc. 
Geophysicist 
June 13/80 
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Appendix I1 

DATA REVIEW - SILVER COIN 
Bv GeoPhvsicist/Geoloaist Lee Barker 

f- 

LINE 3+00N - Requires additional readings at either end. 
The survey should extend at least 3 stations either side of 
the shoulders of the anomaly to establish what the background 
noise levels are. 

LINE 2+50N - There is a shallow conductive axis apparently 
centred on the B--L and possibly dipping steeply to the west. 
The profile is incomplete on the east side and would benefit 
by more readings at both ends, and some in-between readings 
across the. anomalous zone. 

LINE 2+00N - The profile is incomplete on the west side; the 
eastern axis may be valid, but unless you can see clearly ' 

that' there is no evidence. for it, the offset of the western 
axis, apparently from the B-L 2+50N point to 25 west on 2+00N 
may be a fault effect, or there could be an echelon arrange- 
ment of conductive zones caused by isoclinal folding of a graph- 
itic horizon, perhaps with some faulting. 

LINE 1+50N - This profile really shows nothing, it should be 
extended in both directions, especially to the west. 

LINE 1+00N - 0+50N - The profiles here look like two narrow 
parallel zones slightly less than the coil separation apart, 
(perhaps 25 to 40 m. apart), and very close to surface. Both 
profiles should be extended to either side. Vertical loop 
fixed transmitter might be more accurate. 

LINE O+OO - Not run due to steep slopes. 
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PROFILE ALONG THE ROAD 

,- 

This  l i n e  has  t h e  best p r o f i l e  viz-a-viz  a good run 
i n  a t  each end, b u t  d e t a i l  would b e n e f i t  from f i l l - i n  read- 

i n g s  i n  t h e  anomalous area between B-L and 1+50E. 

GENERAL 

A s  t h e  maximum r e s u l t a n t  d i p  ang le s  a t  5010 Hz. f r e -  
quency are  only  about  10-15 degrees ,  t h e  conduc t iv i ty  of t h e  
zones does no t  seem t o  be r e a l l y  high.  C e r t a i n l y  t h i s  f r e -  
quency i s  t h e  b e s t  one t o  use  t o  look f o r  s h e a r s ,  b u t  a second 
frequency should be re-read t o  provide  comparative d a t a .  

The mag seems t o  show a low a s s o c i a t e d  wi th  t h e  a d i t  
, 

t r e n d ,  b u t  as wi th  t h e  E.M. , it would b e n e f i t  g r e a t l y  from 
longer  l i n e s ,  i e ;  more data t o  t h e  east  and w e s t .  This  would 
p u t  your minera l ized  zone i n t o  a broader  p a t t e r n  of perspec t -  
i v e  and hope fu l ly  a l low better i n t e r p r e t a t i o n  of any s t r u c t u r e s .  
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MIN- EN Laboratories Ltd. 
Specialists in Mineral En vironmetifs 

Corner 15th Street and Bewicke 
705 WEST 15th STREET 

NORTH VANCOUVER, B.C. 
CANADA 

ANALYTICAL PROCEDURE REPORTS FOR ASSESSMENT WORK 

PROCEDURE FOR G O L D  G E O C H E M I C A L  ANALYSIS. 

G e o c h e m i c a l  s a m p l e s  f o r  G o l d  p r o c e s s e d  b y  Min-En 
L a b o r a t o r i e s  L t d . ,  a t  705  W .  1 5 t h  S t . ,  N o r t h  V a n c o u v e r  
L a b o r a t o r y  e m p l o y i n g  t h e  f o l l o w i n g  p r o c e d u r e s .  

A f t e r  d r y i n g  t h e  s a m p l e s  a t  9 5 O C  s o i l  a n d  s t r e a m  
s e d i m e n t  s a m p l e s  a r e  s c r e e n e d  b y  80 mesh s i e v e  t o  
o b t a i n  t h e  m i n u s  80 mesh f r a c t i o n  f o r  a n a l y s i s .  The 
r o c k  s a m p l e s  a r e  c r u s h e d  a n d  p u l v e r i z e d  b y  ceramic  
p l a t e d  p u l v e r i z e r .  

A s u i t a b l e  s a m p l e  w e i g h t  5 . 0  o r  1 0 . 0  g r a m s  a r e  p r k -  
t r e a t e . d  w i t h  HNO 

A f t e r  p r e t r e a t m e n t s  t h e  s a m p l e s  a r e  d i g e s t e d  w i t h  
Aqua R e g i a  s o l u t i o n ,  a n d  a f t e r  d i g e s t i o n  t h e  s a m p l e s  
a r e  t a k e n  up  w i t h  25% H C 1  t o  s u i t a b l e  v o l u m e ,  

a n d  HC104 m i x t u r e .  3 

A t  t h i s  s t a g e  o f  t h e  p r o c e d u r e  c o p p e r ,  s i l v e r  a n d  z i n c  
c a n  b e  a n a l y s e d  f r o m  s u i t a b l e  a l i q u o t e  b y  A t o m i c  
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  p r o c e d u r e .  

F u r t h e r  o x i d a t i o n  a n d  t r e a t m e n t  o f  a t  l e a s t  75% o f .  
t h e  o r i g i n a l  s a m p l e  s o l u t i o n s  a r e  made s u i t a b l e  f o r  
e x t r a c t i o n  o f  g o l d  w i t h  M e t h y l  I s o - B u t y l  K e t o n e .  

W i t h  a s e t  o f  s u i t a b l e  s t a n d a r d  s o l u t i o n  g o l d  i s  
a n a l y s e d  b y  A t o m i c  A b s o r p t i o n  i n s t r u m e n t s .  The 
o b t a i n e d  d e t e c t i o n  l i m i t  i s  5 p p b .  
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MIN- EN Laboratories Ltd. 

Specialists in Mineral Environments 
Corner 15th Street and Bewicke 

705 WEST 15th STREET 
NORTH VANCOUVER, B.C. 

CANADA 

A N A L Y T I C A L  P R O C E D U R E  REPORTS FOR ASSESSMENT WORK 

PROCEDURES FOR Mo, Cu,  Cd,  P b ,  Mn, N i ,  A g ,  Zn,  A s ,  F 

S a m p l e s  a r e  p r o c e s s e d  b y  Min-En L a b o r a t o r i e s  L t d .  , 
a t  7 0 5  W .  1 5 t h  S t . ,  N o r t h  V a n c o u v e r  L a b o r a t o r y  
e m p l o y i n g  t h e  f o l l o w i n g  p r o c e d u r e s ,  

0 A f t e r  d r y i n g  t h e  s a m p l e s  a t  95  C s o i l  a n d  s t r e a m  
s e d i m e n t  s a m p l e s  a r e  s c r e e n e d  b y  80 mesh s i e v e  t o  
o b t a i n  t h e  m i n u s  80  mesh f r a c t i o n  f o r  a n a l y s i s .  The  
r o c k  s a m p l e s  a r e  c r u s h e d  b y  a j a w  c r u s h e r  a n d  
p u l v e r i z e d  by  ce ramic  p l a t e d  p u l v e r i z e r .  

1 . 0  g r a m  o f  t h e  s a m p l e s  a r e  d i g e s t e d  f o r  6 h o u r s  M i t h  
HN03 a n d  H C l O  m i x t u r e ,  

A f t e r  c o o l i n g  s a m p l e s  a r e  d i l u t e d  t o  s t a n d a r d  
v o l u m e .  The  s o l u t i o n s  a r e  a n a l y z e d  b y  A t o m i c  
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 e r s .  

4 - 

C o p p e r ,  L e a d ,  Z i n c ,  S i l v e r ,  Cadmium, C o b a l t ,  N i c k e l  
a n d  M a n g a n e s e  a r e  a n a l y s e d  u s i n g  t h e  C H  H - A i r  f l ame  

c a r r i e d  o u t  b y  C H - N  0 g a s  m i x t u r e  d i r e c t l y  o r  i n -  
d i r e c t l y  ( d e p e n d i n g  on t h e  s e n s i t i v i t y  a n d  d e t e c t i o n  
l i m i t  r e q u i r e d )  o n  t h e s e  s a m p l e  s o l u t i o n s .  

c o m b i n a t i o n  b u t  t h e  Molybdenum d e t e r m i n a t l o n  2 2  is 

2 2  2 

F o r  A r s e n i c  a n a l y s i s  a s u i t a b l e  a l i q u o t e  is t a k e n  
f r o m  t h e  a b o v e  1 g r a m  s a m p l e  s o l u t i o n  a n d  t h e  t e s t  is 
c a r r i e d  o u t  by  G u t z i t  m e t h o d  u s i n g  Ag C S  N ( C  H ) 
a s  a r e a g e n t .  The d e t e c t i o n  l i m i t  o b t a i n e d  2 i s  2 i 2  . ppm. 

F l u o r i n e  a n a l y s i s  i s  c a r r i e d  o u t  o n  a 2 0 0  m i l l i g r a m  
s a m p l e .  A f t e r  f u s i o n  a n d  s u i t a b l e  d i l u t i o n s  t h e  
f l u o r i d e  i o n  c o n c e n t r a t i o n  i n  r o c k s  o r  s o i l  s a m p l e s  
a r e  m e a s u r e d  q u a n t i t a t i v e l y  b y  u s i n g  f l u o r i n e  s p e c i f i c  
i o n  e l e c t r o d e .  D e t e c t i o n  l i m i t  o f  t h i s  t e s t  i s  
1 0  ppm F .  
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Appendix IV 

SECTION 1 

INTRODUCTION 
The M700 Magnetometer i s  a vertical 

f ie ld magnetometer employing the flux gate 
principle. The instrument i s  self-levelling, 
and a self-cancelling circuit permits rapid, 
accurate measurement of the earth’s mag- 
netic f ie ld from a meter, without adjustments 
or calculations. 

The self-revelling feature of this elec- 
tronic magnetometer eliminates the need for 
bulky tripods and time consuming f ine lev- 
el  I ing procedures. Further, the instrument 
i s  practically insensitive to orientation. 
Errors are as low as 25 gammas for 180 
degree rotation i n  a 15,000 gamma horizon- 
tal f ield. 

Since the instrument can be adjusted 
electronically t o  measure vertical f ields 
from plus 100,000 gammas to minus 100,000 
gammas, there i s  no need for auxiliary mag- 
nets or complicated latitude adiustments. 

The operation of theM700 i s  very simple. 
The reading on the meter i s  set to zero at 

a chosen base station by operating the Iut- 
itude adjustment control. This can be done 
to an accuracy of 5 gammas. Next, as suc- 
cessive stations me occriiiictl, the instru- 
ment i s  held rooghly IcvcI, urid the incrcoqe 
or decrease i i i  !tie vert icol t orriponcnt of the 
earth’s rnoqr-icfic f ield i<, roo(1 directly from 
the meter. Five scale r(irigC-5 arc uvciilable 
and on the rnost scrisitivr: rcingc the accur- 
acy i s  5 garnrrias. 

The M700 Magnetomcter i s  the result of 
extensive engineering bascd on rugged f ie ld 
requirements. It incorporates the latest ad- 
vances in solid state components and has 
built in temperature stabil ity. The instru- 
ment provides rapid, accurate,, repeatable 
measurements. , 

An accessory socket broadens the appli- 
cations of the M700. Optional accessories 
available from McPhar permit the same con- 
sole to be used, for example, as a base 
station monitor or an airborne recording 
magnetometer. 

POLARITY 
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SECTION 2 

SPEC1 FI CATION S 
2- I MAXIMUM SENSITIVITY 

20 gammas per scale d iv is ion  on 1,000 under Ma iritcriuncc. 
gamma range. 
Readabil i ty i s  1/4 scale d iv is ion  or 5 2-7  TEMPERATURE STABILITY 
gammas. 

2 - 2  MAXIMUM MEASUREMENT 

Zero to k 100,000 gammas in  f i v e  ranges. 

ib le  to  otlitist t l ic  oric?ritotiorl error arid t l ie 
procedure i s  cxplciiricd i r i  t l le w c f i o i i  9-2 

Over the tcnipcraturc: rorigc of -35 to t 5 5  
degrees centigrade t l ic tcnipercittirc d r i f t  i s  
l imited to  less  than 50 gammas. See sec- 
tiori 4-6 on Minimizing Temperature Dr i f t .  

Range Full Scale Gammas Per 
Switch Posit ion I n  Gammas Scale D iv is ion  

. 1K 1,000 20 black scale 
3K 3,000 50 red scale 

1 OK 10,000 200 black scale 
30K 30,000 500 red scale 

1 OOK 100,000 2,000 black scale 

2-3 MEASUREMENT POLARITY 

The above ranges can be  reversed i n  pol- 
ar i ty as a simple function of the Polar i ty 
switch. 

. 

2-4  LATITUDE ADJUSTMENT 

The lat i tude adjustment permits cancel l ing 
the earth's f i e ld  up to a magnitude o f  k 
100,000 gammas. The adjustment control 
i s  a ten revolut ion precis ion potentiometer 
located under the s l id ing s ide panel. A pos- 
i t i ve  type locking lever on the control re- 
moves the hazard of accidental ly dislodging 
t l ie setting. 

2-8 BATTERY SUPPLY 

Tl ie M700 Mognctoriieter I S  powered by  two 
internal ly mounted 9 v o l t  bottcr ies. Any pair 
of the fo l lowing batteries niay be used. 

Eveready No. 276 ' 
Mal lory No. M1603 
Burgess No. D6 
R. C. A. No VS306 

For sub-zero operation the batteries may be 
transferred to  an external battery case and 
carr ied under c lothing to  keep them frorn 
freezing. See section .6, Operation with 
External Batteries. 

Two types of external battery cclses are 
avai lable see accessory l i s t ,  section 11 .  
One type i s  for the obove t ini teries. Anottier 
type of case w i l l  accomrnociote the equivo- 
lent i n  f lashl ight  c e l l s  for IISC: i n  countr ies 
where the norrrial batteries ore d i f f i c i i l t  to 
obtain. 

2 - 5  SELF-LEVELLING SEWSING HEAD 
2-9 ACCESSORY RECEPTACLE 

The unique sel f - level l ing sensing head of 
t h i s  mognetorneter is inserted C I S  o plug-in 
unit .  I t  i s  eas i l y  detached so that the same 
rriagrietometer can be used with other types 
of sensing heads such as the airborne gyro 
stabi I i zed head etc. 
I t  i s  recommended that the instrument be 
re-calibrated at our servicing depot, each 
t ime the serising head is changed. 

2-6 ORIENTATION ERROR 

A Connon receptacle i s  loccited 017 the side 
of the instruriierit under th r  sI idirig pone!. 
T i i i s  increases the vorso t i l i t y  o f  t l i e  iristrti- 
rrierit so i t  can be u x c d  i r i  a riimbcr of ';,c~ys 
in addit ion to i t s  rioriri:~l vc r t l co i  f ! F ! c  
ground magnetometer fur l i t ion.  Seo sectiori 
8, under Extended App1ic:itions arid sectioi i  
1 1 ,  under Accessorics. 

2-10 ACCESSORY 81 LATlTUdE SWITCH 

The orientat ion error i s  set at the factory to 
25 gammas or less in  the presence of a 
15,000 gamma horizontal f ie ld.  I t  i s  poss- 

T h i s  i s  a double function c,:/itcti. Ti le  f i r s t  
function i s  to permit operation nortti or socit!~, 
of  the equotor by sirnnly cticinging one s tCP 
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2-10 ACCESSORY & LATITUDE SWITCH 

or1 the switch. By switching an additional 
step, the accessory socket i s  brought into 
convection and accessories can be applied 
to tt,e instrument. 

2-11 WEIGHT 

(Cont Id.) 

The weight of the rnognetorneter i s  distri- 
buted as fol lows:-  

Con sole: 6 pounds 
Batteries: 

Carrying Case: 2 pounds 

1 - 1 /4 pounds 
2 type Eveready 276 

2- 12 MAGNETOMETER DIMENSIONS 

Width: 6-7/8 inches 
Depth: 3-3'4 inches 
Height : 9-5'8 inches 

2- 13 TRANSIT CASE 

Thc rnagnctorrlc?ter i s  si i ippod iri a foam f i t : -  
ed transit c o ~ c .  The cosc is  designcd to 
accornniodatc tlie rnagrwtornctcr in i t s  leatllcr 
case, spore tmttcrics, cxtcrr lal battcry 
cable and buttery c o w  and instruction 
manual. 

/ Lat i tude  Ad jus t  Contro l  

(10 revo lu t i ons )  

Lock ing  Lever 

(push up to lock) 

Lat i tude and Accessory Swi.tch 

( + f o r  nor thern latitudes 
- f o r  southern latitudes) 

Accessory Receptacle 

(accessory switch must be 
in acc. position when 
receptacle i s  i n  use) 

S l id ing Panel 

Panel lock ing p i n  

(push to the r i gh t  
to f r e e  sliding pane l )  

5 
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SECTION 3 

GENERAL DESCRIPTION 

AND APPLICATIONS 
The f ie ld  sensi t iv i ty of the M700 rnoq- 

nctoiiicter originates i n  o f lux gate clciiierit 
mounted so that i t s  ax is  of rriaxiinuni scns-  
i t i v i t y  i s  maintained in the vert ical  plane. 
The f lux  gat61 element contciiris on excitci- 
t ion  winding and a detector winding. In 
addit ion there are auxi l iary windings around 
the element which carry D.C. currents. With 
the auxi l iary windings, a D.C. f lux  i s  creat- 
e d  to  cancel the earth’s f ie ld.  Lati tude 
adjust control and automotic cancell ing. 

The flcrx gate elerrlent i s  continuously 
excited between saturntion l c v e l ~  by an 
A.C. current. A detector winding consist ing 
of d i f ferent ia l ly  wound coi ls,  p icks  up zero 
voltage when the resul tant0.C. f lux through 
the elements i s  zero. 

When the external D.C. f ie ld  changes in  
magnitude, a corresponding phase-reversi b le 
second harmonic output voltage i s  produced 
across the detector winding. The second 
harmonic output voltage i s  fed to  a phase 
sensi t ive rect i f ier  system and used to pro- 
v ide  a cancel l ing D.C. current to  oppose 
the external f ie ld  attempting to  unbalance 
the f lux  gate element. 

The system therefore i s  a self-cancel l-  

in8 one ririil cit a11 tirric25 cipl)rr>xirncites a 
coi i l l i t iu i i  o f  zc’ro f lLix c i ! x i i t  tlic f lux gate 
el ei:icnt. 

Ti le D.C. ciirrerit f o c l  tmck to maintain 
the zero f l u x  condit ion i s  measured on the 
d i  y>l( iy iriotcr cind i s  dircct ly proportional 
to the change in  the earth’s f ie ld.  The 
meter, then, can be col ibroted d i rec t l y  i n  
gammas. 

F i vc  riictcr rciriqcs arc: provided to per- 
rnit tlic rncnsurcirierit of n cticingc of f ie ld  of 
LIP to 100,000 gciininos. Brccii.ise ,the f ie ld  at 
ony new rneasurernent stat ion rnby increase 
or decrease, a polar i ty reversal on the on- 
off switc l i  i s  provided. 

The main appl ication of the instrument 
i s  for general ground surveying. Because of 
the lack of any set-up requirements and the 
rapid direct meter read out, i t  provides the 
fastest and rncst economical geophysical 
surveying avai lable compared to any other 
type of instrument or technique. 

Witli ttie occcssory receptacle the M700 
lends i t se l f  to rriony other appl icat ions. 
Ttic5c rirc covcrcxi i i i  Section 8, under Ex -  
tcndcd AppI icot ions. 
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SECTION 4 

OPERATING INSTRUCTIONS 

4- I INSPECTION 

After the instrurricrit i :, uiipackcci, i t  s lmul t i  
be carefkil l y  inspected for damage rcceivcd 
during transit .  

Part icular ly check for meter pointer darrioge 
and sensing head damage. The rricter pointer 
can be inspected v isua l l y .  To check the 
orientat ion error properly, requires an accur- 
ate turntable and control led condit ions. 
However, to qu ick ly  check for shipping 
damage, place the magnetometer on a f lat  
surface away from any ferromagnetic mot- 
er ia l .  Rotate i i  180 dcgrees. If the self  
level l ing arrangernent i n  ttie sensing head 
has been darnaged by severe shock, the 
orientat ion error w i l  I be several hundred 
gammas. If performing th is  check in  a build- 
ing, a l low for the possibili-ty of large f ie ld  
gradients. That is, after rotation, the niog- 
netometer rnayerid up iri a dif ferent posi t ion 
and g ive  a different reading. 

It may be worthwhile mentioning at th is  
point  that, sometimes, when an instrument 
h a s  been shipped some distance ly ing  on 
i t s  side, a hysteresis ef fect  occurs on the 
sel f - level l  ing arrangement. The orientat ion 
error wi I I consequently be somewhat larger 
than that set at the factory. Th i s  error w i l l  
disappear i f  ttie instrument i s  al lowed to 
stand vert ical  overnight. 

I f  any shipping damage i s  found, irnrried- 
iately f i l e  a claim for damage in shipment 
wi th  the carrier. 

4 - 2  CONTROLS AND THEIR FUNCTION 

There are four controls on the magneiometer 
and on ly two  o f  these are operating controls 
used during the survey. For t h i s  reason, 
only these two controls are located on the 
top panel. The other two controls are locat- 
ed on the s ideof  the instrument and protect- 
ed by a s l id ing panel. 

4 - 2 -  1 TOP PANEL CONTROLS 

I t  i s  poysible tlien, to caticcl the eartti 's 
f ie ld  ot ciny ( j v c r i  locat ion 50 tlicit the r~c ig-  
netorneter incter read5 zero. Th is  aI I3,ris 
the IJSC of t l ie rriost sensi t ive sca le  riirigeq 
for tiighe.it reciding accuracy. Vert ical  f ie lds 
of uyt to +_ lOci,OOO gomrncis riiny bc cciti<-~ll- 

of the Lati tude and Accessory 5 1. i t  

When the Polarity s,i / i ic l l  i5 iri t l ic - 
tion, turriiricj t ! ie Icititii i jc ccirr:rol cIclck'.vi 7 0  

'will CCIIJSC tlie ii:ctc>r poi:itcr t o  iiiove cIocl,- 
wise or 10 t l ic  r ight  of ;em. 

Polarity 
Th is  i s  a four posi t ion switch marked -, 

When tiie + posi t ion iq  Iisecj the clock- 
w i w  rotcrtioii of ttic lat i tude coritrol ,:,iI! 
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cause the meter pointer to be displaced to  switc l i  i s  i i i  t l ie ciipprur~ricitc posit ior i ,  t for 
the left .  northern hemisphere and - for southern 

Note ttiot ~ .vhc i i  ttic lat i tude cciritrol i s  
fu l l y  clockwise, no cancell ing cLirrent i s  
uppl ictl to t l ie seri3irig liccicl. TIic resul t ing 
reciding ohtoinerl witti the niogrictometer 
under these conditioris reprexmts  the abso- 
I r i t ( x  ~ i i a ~ ~ r i i t i ~ l c  of ttic ccirtli '\ f ic ld.  

Latitude and Accessory Switch I Tt i i s  coritrol 1 5  tlic one Io.ci\t ti5erl I t  1 5  

marked t Lat i tude  and t Accessory and 
-Accessory, using t l ie at~reviat ions of L a t .  
and Acc. respectively. 

I 
The markings' simply indicate thot north of 1-he instrument ir, ric)':/ rccicjy for the 
the, equator, only the two posi t ions marked survey and 0 1 1  future rccii! ir iqs \::il! be r d a -  
t are used. South of the equator only the t i ve  to  th is  point. 
two posi t ions marked - are used. The t ACC 
or -Acc posi t ions are only employed when 4 - 4  TAKING A READING 
an accessory such as a recorder and, or, 
external batteries are connected to the mag- Hold the instrument i n  botli t ior ids, s l igh t ly  
netorricter, away from the body and both elbo:;s pressed 

- to the side of the t d y .  Drna! the feet 

4 - 3  CANCELLING T H E  EARTH'S 
MAGNETIC F I E L D  

Prior to the start o f  a magnetic siirvcy i t  i s  
desirable to cancel out the earth's f ie ld  a t  
some chosen locatiori which w i l l  be desig- 
nated as the base station. A l l  future rnea- 
surenients i n  the area w i l l  t t icn remain rela- 
t i ve  to th is  key point. 

By  cancel ling out the earth's background 
f ield, the more sensi t ive scales of the rnag- 
netorrieter can be used along w i th  the great- 
er reading accuracy avai lable wi th the more 
sensi t ive ranges. 

By referring back to the base stat ion 
frorri t ime to time, a check on the accuracy 
of the survey and diurnal variat ions i s  
obtained. The process of magnetic closures 
i s  also an ef fect ive control procedure. Can- 
cel  I ing the earth's magnetic f ie ld  i 5 a simple 
procedure. Rest the Magnetometer on a 
stump or other convenient locution which i s  
to serve a5 ttie base stat ion site. Turn the 
instrument on and select a range switch 
posi t ion that gives an on-scale reading. 

I 
Open the leather side f lap arid drop the 

s l i d e  poricl to c x ~ ~ o s c  t / i c  Lati tude Adjust 
control and the Lati tude and Accessory 
switcl i .  Clicck to see tliat t l ie Lati tude 

s I  ight ly apart. Switch the insfrLiriicnt to the 
appropriate ON posit ior i  c i i i d  ( i d i u s t  t!ic 
range switch to the iriost sc: i \ i t ive rorige 
that gives ciri on scale r rv i ( l i r l< i  Ccmtvr f!ie 
level butl!)lc criti v/lii lc ticlii irig t!ic iric:trii- 
rricnt opproxiiiiatcly Icvcl ( i l i c l  \tcuil),, riqtc 
ttie reacliricj on ttic rricter 

4 - 5  MINIMIZING FLUCTUATION 
DURING A READING 

No ferrou.5 _-- o~Lec t .5  s u c h  C I ?  ~ 5,tf??/ he/? buck- 
/es, punt zippers, pocket ~~ k n i v e s ,  i iohtsrs ,  
etc., can be oT/owcd i n  the v i c i n i t y  c f  the 
sensin hi.ad. Sucli itc;::.; v i i l  I cause ru:i,:la- 

moves re lat ive to ttie hod;/ during il reodivg.  
Check ( 1 1 1  metal ot) iects for rnagnetic ef fect  
beforehand using the n:c~r iete~r ieter as an 
indicator. 

,cicr41-- uctciations a? the magnetori:ett?r 
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angles to the horizontal f ie ld  vector and 
resul ts in m i n i  m u m  variat ion frorn th is  
source. The use of the preferred direct ion 
i s  pcirticularly effect ive on windy days. 

The general direct ion o f  the earth's 
f i e ld  i n  a given area may be found using 
the magnetometer. One way i s  to  hold the 
magnetometer roughly level, then del iber- 
ately induce sl ight back and forth motion 
and note the meter fluctuations. Rotate the 
body to a new posi t ion and repeat. Do th is  
un t i l  a point i s  found where the meter f luct-  
uations are a rninimuni as the magnetometer 
i s  del iberately moved. Th is  i s  the point 
where the shoulders are approximately par- 
a l l e l  to the horizontal f ie ld vector. 

Another way i s  to set the lat i tude adjust 
control fu l l y  clockwise. The magnetometer 
i s  now reading the absolute magnitude of the 
earth's f ield. Raise the bottom of the mag- 

. netometer so the case i s  paral lel to the 
ground. Raise the bottom an'addit ional f i vc  
degrees to take up the angle of play in the 
sensing head and bring the sensing head 
approximately tiori zontal. The magnetometer 
can now be used to  f ind the direct ion of the 

4 - 8  MINIMIZING TEMPERATURE DRIFT  

The teniperotiirc \toi,ilil;. 
very good and cclr t o  uC t L c  cri!c?r of 1;; qow- 
inci per degree ccntigrciilc.. I lo Jiovcr, iiticrc 
siiiidcri large terripcrciti i rc cilciiigcs ore cx-  
perienced, allow hnlf ori Iio~ir for +tie mog- 
netometer to stobi I i7e tjcforc? procccdirirl 
wit l i  o sorvey. Foi l i i rc to do t l i i y ,  '!/ill rt.\Lllt 
i r i  C I I  I o f  the tcriipercitiiro ( ! r i f t  occ-cirriri<l 
dur i rig t tie early rcciic i i i~l 5 .  

W e n  operating in sLit-J-zero icriiperotLirt,\ i t  

i b ,  ~;oiriclirrics I I ICJ fC  (Io':irtlt,lC tn IC(IVC i t t i ?  

nicignetometer outdoors ovcvniq! it, taking 
only the batteries iridoors. l- ! i is elirniriatcs 
any requirement for stc11)ilizotiori and the 
result ing temperature dr i f t  w i l  I be sniall. 
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CRONE GEOPHYSICS LIMITED 

HEAD OFFICE: AUSTRALIAN OFFICE: U.S. OFFICE: 
3607 WOLFEDALE RD. 
MISSISSAUGA, ONTARIO 
CANADA L5C 1V8 

244 NEWBRIDGE RD. 
MOOREBANK, N.S.W. 21 70 

8525 E. ORCHARD RD., SUITE 3C 
ENGLEWOOD, COLORADO, 801 1 t 

C E M  

Phone : (41 6) 270-0096 
Telex : 06-961 260 
Cable : CRONGEO, TORONTO 

Phone : (02) 602-0937 

0 The Shootback EM Method i s  a simple 
field method that does not require 
accurate survey lines. It retains i t s  
effectiveness even in  rugged terrain 
areas. The method .has been in use 
since 1957 and has located many 
mineral deposits. Interpretative model 
study curves are available. 

0 The equipment is f lexible in that it 
can be used with the Shootback, Ver- 
t ical Loop or Horizontal Loop, ( in  
phase only), EM Methods with co i l  
separations up to 200 meters, (600’). 

0 The equipment i s  rugged, reliable and 
easy to operate. 

THE CRONE ELECTROMAGNETIC INSTRUMENT DESIGNED TO BE 
USED WITH THE HORIZONTAL SHOOTBACK EM METHOD AS WELL 
AS VERTICAL LOOP AND HORIZONTAL LOOP METHODS. 

0 EQUIPMENT SALES AND RENTALS 0 
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/- C E M  S P E C I F I C A T I O N S  

The complete CEM instrument consists of two identical coi ls both capable of receiving and trans- 
mitting alternating magnetic fields at three fixed frequencies. Battery supply is contained in a 
aluminum box mounted on a magnesium packframe. 

Coil dimensions and weight: Diameter of 56 cm (22”); 3.8 Kg (8.3 Ib). 

Complete unit shipped in two wooden shipping boxes: 
Dimensions and weight of one empty box: 31 x 61 x 77 cm(l2” x 24” x 30”), 

13 Kg (29 Ib). 
Weight of one shipping box complete with coi l ,  packframe, batteries and earphones: 23 Kg (51 Ib). 
Shipping weight of complete unit (2 boxes): 46 Kg (102 Ib). 

Standard Frequencies: 390, 1830 and 5010 Hz (others available upon request). 
Field t i l t  measurement by visual nul l  on f ie ld strength meter and audio null through 
crystal earphones. 
Inclinometer range of 200° , accuracy k 0.5 degrees. 
Receiver gain control: Linear calibrated 10 turn pot. 
Field strength measurements from meter. 
Operating range of coils: Up to 200 meters (600’). 

Battery Supply: 3 of 6 volt lantern batteries, Eveready #731 weight per battery; 

audio battery supply; 1 o f 3  volt, Eveready #216 
. 1.3 Kg (2.8 Ib). 

Normal operational lifetime of battery supply - 3 to 6 weeks. 

O P T I O N A L  E X T R A S  

0 Recharge battery supply and audio pack - 3 of 6 volt Gel cel ls 
0 Cl ip  on battery pack (two of 9 volt Eveready #216) for use of coi l  as a visual receiver only 

(Vertical loop surveys). 
0 Plug in battery supply and audio pack for use of co i l  as audio and visual receiver only 

(Vertical loop surveys). 
0 Canvas knapsack for carrying co i l  with above options. 

Note that the CEM coi l  is  used as a receiver with the Crone VEM - large Vertical Loop 
system with a range of 800 meters, (2600’). 
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MODEL TEST STUDIES W I T H  THE SHOOTBACK ELECTROMAGNETIC METHOD 

In t roduc t ion  

The Shootback EM method was developed i n  1 9 5 7  a s  
t h e  r e s u l t  of  a r e s e a r c h  p r o j e c t  by Noranda Mines L i m i t e d .  The 
a i m  of t h e  p r o j e c t  w a s  t o  produce a n  EM method t h a t  cou ld  be used 
i n  rugged, heav i ly  t imbered t e r r a i n .  The Shootback idea  proved 
a simple and e f f e c t i v e  s o l u t i o n  producing a method t h a t  was 
completely accurate under c o n d i t i o n s  where t h e  e l e v a t i o n ,  s e p a r a t i o n  
and d i r e c t i o n  between t h e  t r a n s m i t t i n g  c o i l  and r ece iv ing  c o i l  
are h igh ly  v a r i a b l e .  

"The Shootback Method" 

The Shootback method as  descr ibed  i n  Canadian 
Pa ten t  #631,506, U . S .  Pa ten t  #110,974 involves  two i d e n t i c a l  c o i l s  
each being capable  of  t r a n s m i t t i n g  and r ece iv ing .  When t r a n s -  
m i t t i n g  t h e  coi ls  are a c c u r a t e l y  he ld  wi th  t h e  same ang le  of tilt 
and t h e i r  a x i e s  roughly i n  t h e  same plane.  
t r a n s m i t  and then  measure t h e  d i p  a n g l e  a t  t h e i r  p o s i t i o n s .  The 
t w o  d i p  a n g l e s  are added t q g e t h e r .  The inc l inometers  and procedure 
are such t h a t  i f  no conductors  a r e  p r e s e n t  t h e  " r e s u l t a n t  d i p  
ang le" ,  being t h e  sum of t h e  t w o  readings ,  equals  "0". The reading 
i s  recorded a t  t h e  mid p o i n t  between t h e  two o p e r a t o r s .  

The Shootback Method Equipment 

Both c o i l s ,  i n  t u r n  

The f i r s t  f i e l d  equipment was designed f o r  surveys 
i n  mountainous a r e a s  t h e r e f o r e  was very  small  and l i g h t .  
complete equipment for one man weighed 9-1/2 l b s . ,  w i th  s i n g l e  
f requency co i l s  (1800 H z ) ,  audio n u l l  and a 200 '  range. The 
equipment w a s  c a l l e d  J u n i o r  EM or JEM and proved t o  be rugged and 
r e l i a b l e  - some are s t i l l  i n  use today, 13  y e a r s  l a t e r .  

The method w a s  soon extended t o  e lec t romagnet ic  
coverage i n  f l a t  as w e l l  a s  mountainous t e r r a i n .  A new J E M  w a s  
t h e r e f o r e  b u i l t  w i t h  t w o  f r equenc ie s  480 and 1800 Hz, f o r  con- 
d u c t i v i t y  measurement and a range of  3 0 0 '  f o r  increased  pene t r a t ion .  
Th i s  u n i t  r e t a i n e d  t h e  audio n u l l  and a 15' tilt of f  t h e  v e r t i c a l  
t r a n s m i t  p o s i t i o n  t h a t  t h e  o r i g i n a l  JEM employed. 

The 

To answer t h e  demand f o r  s t i l l  g r e a t e r  p e n e t r a t i o n  
and inc reased  s e n s i t i v i t y  t o  f r a c t u r e  f i l l i n g  type  su lphide  bodies  
a new instrument  w a s  designed. The CEM has  a v i s u a l  as  w e l l  as 
audio  n u l l ,  3 f r equenc ie s  390,1830 and 5010 €12 and a range of 6 0 0 ' .  

1. 
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The rea l  advancement w a s  t h e  c a p a b i l i t y  of t h e  CEM u n i t  t o  
o p e r a t e  a s  a V e r t i c a l  Shootback ( v e r t i c a l  t r a n s m i t  p o s i t i o n )  
or Hor i zon ta l  Shootback ( h o r i z o n t a l  t r a n s m i t  p o s i t i o n )  u n i t .  
P rev ious  equipment cou ld  n o t  use t h e  Hor i zon ta l  Shootback method 
due t o  d i f f i c u l t y  i n  o b t a i n i n g  a n  audio  n u l l  i n  t h e  presence  
of t h e  i n c r e a s e d  out-of-phase s i g n a l  w i t h  t h i s  method. T h i s  
problem is  so lved  through u s e  of t h e  v i s u a l  f i e l d  s t r e n g t h  meter. 
T h i s  m e t e r  a l so  p e r m i t s  a q u a n t i t a t i v e  measurement of t h e  o u t -  
of-phase s i g n a l  i n  t h e  n u l l  p o s i t i o n .  

Model T e s t  EauiDment 

The model tests w e r e  conducted by F .  Hiepert a 
U n i v e r s i t y  o f  Waterloo s t u d e n t .  

Two mina ture  co i l s  were used spaced 1 . 0 '  a p a r t .  
T h i s  i s  t h e  c o i l  spac ing  "a". Frequency used f o r  most of t h e  
tests w a s  5010 Hz w i t h  aluminum s h e e t s  a c t i n g  a s  i n f i n i t e l y  good 
conduc to r s  a t  t h i s  f requency.  Dimensions of t h e  aluminum sheets 
w e r e  2 '  x 4 '  x . 0 4 "  of T-6 material .  For wide conductors  a 
f o l d e d  aluminum c a p  w a s  p l aced  over t w o  p a r a l l e l  sheets. 

With t h e  conduct ive  overburden tes ts  aluminum f o i l  
w a s  used d i r e c t l y  below the co i l s .  Readings w e r e  t aken  a t  a l l  
t h r e e  o p e r a t i n g  f r e q u e n c i e s  390,1830 and 5010 IIz. The response  
from t h e  aluminum f o i l  approximated t h e  r e sponse  o b t a i n e d  from 
t h e  conduc t ive  c l a y  a t  o u r  t es t  s i t e  o u t s i d e  Toronto - w i t h  a 
4 0 0 '  Hor i zon ta l  Shootback sp read  t h i s  i s  5010 Hz =-104", 1830 Hz 
= -64", 390 Hz = -16O. The d i sc repancy  between f i e l d  and model 
r e s u l t s  a t  t h e  390 Hz is  probably  due t o  t h e  l i m i t a t i o n  of t h i n  
aluminum f o i l  t o  r e p r e s e n t  a t h i c k  c l a y  conductor .  The out -of -  
phase  measurement i s  t h e  minimum f i e l d  s t r e n g t h  r ead ing  a t  t h e  
n u l l  p o s i t i o n ,  t a k e n  by both  o p e r a t o r s  and averaged.  Both  co i l s  
w e r e  set a t  100% f i e l d  s t r e n g t h  a t  maximum coupl ing  wi th  no 
conduc to r s  p r e s e n t .  

I n t e r p r e t a t i o n  of F i e l d  R e s u l t s  Using t h e  Model T e s t  Curves 

I n t e r p r e t a t i o n  i s  best d e r i v e d  by comparison of 
t h e  f i e l d  p r o f i l e s  w i t h  t h e  model t e s t  p r o f i l e s .  T h i s  i s  a three 
s t e p  process: 

Depth d e t e r m i n a t i o n  t o  t h e  t o p  of t h e  conductor ,  i n t o  
catagories .125a, .250a o r  .500a - "a" be ing  t h e  c o i l  s e p a r a t i o n .  
The sha l low conduc to r s  (.125a) t h a t  a re  n o t  f l a t ,  and have good 
c o n d u c t i v i t y  w i l l  c o n t a i n  s t r o n g  p o s i t i v e  r e s u l t a n t  d i p  a n g l e s  i n  
almost a l l  cases. A t  d e p t h s  of .250a t h e  p o s i t i v e  p o r t i o n  of t h e  
c u r v e  i s  s m a l l  o r  non-ex i s t en t  l e a v i n g  t w o  n e g a t i v e  peaks spaced 

S t e p  1 

2. 
.. , . . 
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1 .0a  t o  2.0a a p a r t  (peak t o  peak) wi th  t h e  cen t r a l  p o r t i o n  of 
t h e  p r o f i l e  approaching 0 2 15". For clcpths of .50a or  g r e a t e r ,  
on ly  nega t ive  r e s u l t a n t  d i p  ang le s  a r e  produced. 

S t ep  2 Dip de te rmina t ion  i n t o  c a t a g o r i e s  v e r t i c a l ,  60" and 
30". V e r t i c a l  p r o f i l e s  are symmetrical about t h e  mid p o i n t ,  a s  
t h e  d i p  becomes shal lower the-hanging  wal l  nega t ive  p o r t i o n  of 
t h e  p r o f i l e  i n c r e a s e s  i n  magnitude and e x t e n t ,  t h e  foo twa l l  
nega t ive  decreases .  Match t h e  f i e l d  p r o f i l e  t o  a model p r o f i l e  
f o r  b e s t  curve  f i t .  

S t ep  3 The h o r i z o n t a l  width i s  aga in  determined by matching 
t h e  f i e l d  p r o f i l e  wi.th t h e  set  of  curves  f o r  a p a r t i c u l a r  depth  
and d ip .  The Horizontal  and V e r t i c a l  Shootback methods vary  i n  
t h e i r  response c h a r a c t e r i s t i c s  t o  inc reas ing  width of conductor.  

With t h e  Horizontal  Shootback method both nega t ive  
and p o s i t i v e  r e s u l t a n t  d i p  ang le s  i n c r e a s e  wi th  i n c r e a s i n g  width 
reaching  a maximum a t  0.75a. The d i s t a n c e  between cross-over  
p o i n t s  does no t  i n c r e a s e  wi th  width f o r  a s o l i d  conductor.  
t h e  case of t w o  p a r a l l e l  narrow conductors  t h e  cross-over  d i s t a n c e  
inc reases .  P a r a l l e l  banded conductors  can also be s o r t e d  o u t  
f r o m  so l id  conductors  by the-magnitude of t h e  nega t ive  r e s u l t a n t  
d i p  ang le s  which s t a y  a t  t h e  narrow conductor magnitude f o r  banded 
conductors  (except  for t h e  s e p a r a t i o n  = c o i l  spacing case t h a t  i s  
r e a d i l y  recognized) .  The Horizontal  Shootback method 4s p a r t i c u -  
l a r l y  respons ive  t o  wide conductors  a t  depth.  

For  

With t h e  Ver t ica l  Shootback method an i n c r e a s e  i n  
width causes  an i n c r e a s e  i n  t h e  area of  nega t ive  response,  and a 
spreading of t h e  nega t ive  peaks. The spreading of t h e  peaks a l s o  
occur s  wi th  t h e  t w o  p a r a l l e l  narrow conductors .  
narrow conductors  whe a r e a  of nega t ive  response does n o t  i n c r e a s e  
over t h a t  of a s i n g l e  narrow s h e e t  and t h e  c r o s s  over  d i s t a n c e  does 
i n c r e a s e  wi th  inc reased  sepa ra t ion .  

With t h e  p a r a l l e l  

F l a t  Dippinq Conductors 

F l a t  conductors  produce predominately nega t ive  
r e s u l t a n t  d i p  ang le  p r o f i l e s  wi th  p o s i t i v e  ang le s  only  occuring 
ove r  t h e  edge of near  suface ,  high conduc t iv i ty  conductors .  
Conductive c l a y  overburden produces e n t i r e l y  nega t ive  response,  
t h e  magnitude depending on t h e  depth t o  t h e  t o p  of t h e  conductor 
and i t s  conduct iv i ty- th ickness  va lue .  

3 .  
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F l a t  conduc to r s  a r e  b e s t  o u t l i n e d  by con tour ing  
t h e  n e g a t i v e  r e s u l t a n t  d i p  a n g l e s .  

Ver t i ca l  loop  or  VLF-EM coverage i s  s t r o n g l y  
recommended i n  cases of  predominately n e g a t i v e  d i p  a n g l e  responses  
fo r  anomalies  cons ide red  of h igh  enough c o n d u c t i v i t y  t o  be 
p o t e n t i a l  t a r g e t s .  
of t h e  conductor  p rov id ing  an  i n d i c a t i o n  of  d i p .  The CEM u n i t  
can  be used a s  a v e r t i c a l  loop  f o r  t h i s  d e t a i l  work. 

The c ross -over  w i l l  occu r  a t  t h e  upper edge 

An example of  t h e  e f f e c t  of conduc t ive  overburden 
i s  modelled showing t h e  edge e f f e c t s  a t  t h r e e  f r e q u e n c i e s  and 
t h e  case o f  a w i d e ,  e x c e l l e n t  conductor  below a n  i n f i n i t e  sheet 
of conduc t ive  overburden.  I n  t h i s  c a s e  t h e  background e f f e c t  a t  
5010 and 1830 €12 i s  too l a r g e  t o  produce a n  e f f e c t i v e  survey  and 
should n o t  be used fo r  b a s i c  coverage.  The 390 Hz f reauency  
should  be used measuring both  t h e  d i p  a n g l e  and o u t  of phase 
r e sponse  a t  t h i s  f requency.  The r e s u l t a n t  d i p  a n g l e  p r o f i l e  
a t  390  Hz i s  a lmost  i d e n t i c a l  t o  t h e  r e sponse  ob ta ined  w i t h  the 
conduc t ive  overburden s h e e t  removed. The out-of-phase response  
a t  t h i s . f r e q u e n c y  d r o p s  t o  nea r  z e r o  immediately o v e r  t h e  e x c e l l e n t  
conductor .  

E f f e c t  of Conduc t iv i ty  

The model cu rves  assume an in f in i t e1 .y  good c o n d u c t o r ,  
t h i s  is t h e  s a t u r a t i o n  p o i n t  where a n  i n c r e a s e  i n  f requency does 
n o t  produce any f u r t h e r  i n c r e a s e  i n  t h e  s i z e  of t h e  anomaly. It  
e x i s t s  i n  p r a c t i c e  w i t h  a massive s u l p h i d e  zone where t h e  maximum 
r e s u l t a n t  d i p  a n g l e s  a t  390 ,  1830 and 501.0 Hz are a l l  t h e  same 
magnitude. I f  t h e  c o n d u c t i v i t y  i s  below t h i s  l e v e l  t hen  t h e  model 
c u r v e s  w i l l  produce a correct d i p  b u t  t h e  a c t u a l  dep th  t o  t h e  t o p  
o f  t h e  conductor  w i l l  be less t h a n  t h e  v a l u e  d e r i v e d  f r o m  model 
cu rves .  

The same s i t u a t i o n  ho lds  t r u e  w i t h  t h e  width 
measurement, t h e  a c t u a l  width f o r  a poor conductor  be ing  wider  t han  
t h e  v a l u e  ob ta ined  f r o m  t h e  i n f i n i t e l y  good conductor  cu rves .  

F u r t h e r  model t es t s  are planned t o  enab le  more 
a c c u r a t e  i n t e r p r e t a t i o n  for  t h e  moderate t o  poor c o n d u c t i v i t y  case. 

4 .  
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E f f e c t  of Change i n  D i r e c t i o n  of Trave r se  from Pe rpend icu la r  - 

O u r  expe r i ence  and Wunan L i n ' s  model s tudy  bo th  
i n d i c a t e  t h a t  a change i n  t r a v e r s e  d i r e c t i o n  up t o  45" does  n o t  
s e r i o u s l y  change t h e  i n t e r p r e t a t i o n .  The n e g a t i v e  p o r t i o n s  of 
t h e  p r o f i l e s  a r e  i n c r e a s e d  i n  l a t e r a l  e x t e n t ,  t h e  conductor  
appea r ing  wider  t h a n  i t  a c t u a l l y  i s .  

June  1 9 7 2  - J.  Duncan Crone 
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CEM INSTRUCTION AND INTERPRETATION BOOKLET 

This  equipment can be used wi th  4 s t anda rd  EM methods: 

1. Horizonta l  Shootback (Transmit C o i l s  Hor i zon ta l )  
2 .  Co-Axial Shootback (Transmit C o i l s  V e r t i c a l )  
3 .  Vertic-a1 Loop 
4 .  Hor izon ta l  Loop - I n  phase only  (no c a b l e )  

W e  recommend b a s i c  coverage wi th  t h e  Hor izonta l  Shoot- 
back method wi th  d e t a i l  coverage us ing  t h e  V e r t i c a l  loop or  
Hor i zon ta l  l o o p  methods depending on depth  of t a r g e t ,  t e r r a i n  
c o n d i t i o n s  and informat ion  r equ i r ed .  See t h e  enclosed r e p o r t  
"Deep Electromagnet ic  Explora t ion  wi th  t h e  Hor izonta l  Shoot- 
back Method" by J. Duncan Crone. S t rong  thunderstorm a c t i v i t y  
may r e q u i r e  t h e  use of  t h e  o l d e r  Co-axial o r  JEM Shootback ' 
system as i t  i s  less a f f e c t e d  by t h i s  n o i s e  than  t h e  Hor izonta l  
Shootback method. - 

1. HORIZONTAL SHOOTBACK EM METHOD 

With t h i s  method both  o p e r a t o r s  t r a v e r s e  a l o n q . t h e  same 
l i n e  (pe rpend icu la r  t o  t h e  expected s t r i k e  d i r e c t i o n ) .  Both 
o p e r a t o r s  i n  t u r n  t r a n s m i t  and r e c e i v e  - measuring t h e  d i p  
ang le  o f  t h e  f i e l d .  The t w o  d i p  ang le s  a r e  t h e n  added t o g e t h e r  
and equa l  " 0 "  if no conductors  a r e  p r e s e n t .  The s t a t i o n  
measured i s  t h e  mid-point between t h e  two men. The s e p a r a t i o n  
between t h e  t w o  men can vary from 100' t o  6 0 0 '  ( 3 0  meters t o  
200  meters). Readings a r e  g e n e r a l l y  taken a t  two f r equenc ie s  
i f  a conductor i s  d e t e c t e d .  The r a t i o  o f  t h e  r e s u l t a n t  d i p  
ang le s  pe rmi t s  an e v a l u a t i o n  of t h e  c o n d u c t i v i t y  of t h e  body. 

OPERATION: The way t h e  c o i l s  are he ld  i n  t h e  t r a n s m i t  and 
r e c e i v e  p o s i t i o n s  i s  very important  and i s  a s  fol lows:  

The two o p e r a t o r s  proceed a long  t h e  survey l i n e  u n t i l  
they  reach  t h e i r  p o s i t i o n s .  The l e a d i n g  o p e r a t o r  r e c e i v e s  f i rs t  
( swi t ch  a t  Rx). The t r a i l i n g  o p e r a t o r  who i s  t h e  ch ie f  o p e r a t o r  
(he  r eco rds  t h e  r e a d i n s s )  c l a c e s  h i s  c o i l  i n  t h e  t r a n s m i t  posi- 
t i o n  - a c c u r a t e l y  h o r i i o n t a l  - and swi tches  it on Tx. 
o p e r a t o r s  must f a c e  pe rpend icu la r  t o  t h e  l i n e  of t r a v e r s e  w i t h  
t h e  o t h e r  o p e r a t o r  always on h i s  l e f t  hand s i d e .  

Not; both 
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CEM 

The g a i n  control  p o s i t i o n  i s  n o t  c r i t i c a l  - i f  t he  
f i e l d  s t r e n g t h  meter remains o f f  s c a l e  when t h e  c o i l  i s  ro- 
t a t e d ,  then  t h e  g a i n  is  set too high. 

(1) OPERATOR RECEIVING OPERATOR TRANSMITTING 

- Switch a t  R x  - Switch a t  Tx 
- C o i l  moved t o  Null  - C o i l  Hor izonta l  
- Inc l inometer  read  on r e d  - Inc l inometer  a c c u r a t e l y  

- Other  o p e r a t o r  t o  h i s  - Other o p e r a t o r  t o  h i s  l e f t  
scale (Example -8") kep t  on r ed  T mark 

l e f t  

n S t a t i o n  
R e  ad 

L 

I 
I 
I R- / / 

D i r e c t i o n  of 
Traverse  

( 2 )  LEADING OPERATOR shou t s  "OFF" and c a l l s  r ead ing  -8" ' t o  
. c h i e f  (over  3 0 0 '  use W a l k i - T a l k i e s )  . 

( 3 )  Both o p e r a t o r s  remaining i n  t h e  s a m e  p o s i t i o n  and f a c i n g  
i n  t h e  same d i r e c t i o n  r e v e r s e  t h e  procedure 

LEADING OPERATOR TRANSMITTING OPERATOR RECEIVING 

- Switch a t  Tx - S w i t c h  a t  Rx 
- C o i l  Hor izonta l  - C o i l  moved t o  N u l l  
- Inc l inometer  a c c u r a t e l y  kep t  - Inc l inometer  read on 

- Other  o p e r a t o r  t o  h i s  l e f t  - Other  o p e r a t o r  t o  h i s  
on r e d  T mark red  s c a l e  (Example + 8 0 )  

l e f t  

( 4 )  Operator  r eco rds  r ead ings  - Shouts ''OFF" - Both men s w i t c h  t o  
"OFF" and move t o  next  s t a t i o n  
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FREQUENCIES: 

CEM 

I n  most areas u s e  1830 Hz f o r  b a s i c  coverage and 
390 Hz i n  anomalous areas. I n  a r e a s  of  h igh ly  conduct ive 
background cond i t ions  where t h e  1830 Hz frequency produces 
- 5 0  t o  -200  r ead ings  over  wide a r e a s  then  both 390 Hz and 
1830 Hz f r equenc ie s  should be used f o r  b a s i c  coverage. I n  
t h e  e x p l o r a t i o n  f o r  weak conductors  use 5010 Hz and 1830 Hz. 

OUT OF PHASE MEASUREMENT: (Seldom Used) 

This  reading  i s  s o m e t i m e s  h e l p f u l  i n  s e p a r a t i n g  
overburden e f f e c t s  from subsur face  conductors  p a r t i c u l a r l y  i n  
a r e a s  of  very high or  very l o w  s u r f a c e  conduc t iv i ty .  The 
reading  i s  simply t h e  minimum F i e l d  S t r e n g t h  reading  when t h e  
c o i l  i s  i n  t h e  n u l l  p o s i t i o n .  I f  t h e  c o i l  i s  set  f o r  a F i e l d  
S t r e n g t h  reading  of  1 0 0  (by means of t h e  volume c o n t r o l )  when 
both co i l s  are h o r i z o n t a l ,  then  t h e  out-of-phase i s  read a s  a 
p e r c e n t  o f  t h e  normal  f i e l d .  Usual ly  t h e  reading  i s  taken only  
by t h e  Chief o p e r a t o r  who must be c a r e f u l  w i th  h i s  no te s  s ince 
t h e  r e s u l t a n t  d i p  ang le  reading  is  recorded a t  t h e  s t a t i o n  mid- 
way between t h e  t w o  men and t h e  out-of-phase a t  h i s  own l o c a t i o n .  

(2) . VERTICAL LOOP 

This  i s  an  e x c e l l e n t  method f o r  d e t a i l i n g  deep con- 
d u c t o r s  p a r t i c u l a r l y  i t s  h e l p  i n  t h e  t h e  de te rmina t ion  of  d i p .  
I t  is  a l s o  a back-up method i f  one  o f  t h e  c o i l s  has  an a m p l i f i e r  
o r  t r a n s m i t t e r  f a i l u r e .  

The c o i l  i s  h e l d  a c c u r a t e l y  v e r t i c a l  while  on t r a n s -  
m i t  and o r i e n t a t e d  such t h a t  t h e  r e c e i v e r  i s  i n  t h e  p lane  of 
t h e  co i l .  De ta i l ed  i n s t r u c t i o n s  and i n t e r p r e t a t i o n  curves a r e  
provided by most s t anda rd  textbooks.  

( 3 )  HORIZONTAL LOOP EM (Seldom Used) 

With t h i s  equipment t h e  s t anda rd  Hor i zon ta l  loop 
c o n f i g u r a t i o n  i s  used b u t  t h e  T o t a l  V e r t i c a l  F i e l d  Component i s  
neasured a t  t w o  f r equenc ie s  r a t h e r  t h a n  t h e  In-phase and Out-of- 
phase a t  one. The i n t e r p r e t a t i o n  curves  a r e  i d e n t i c a l  t o  t h e  
s t anda rd  publ i shed  curves.  This  method has  t h e  g r e a t  advantage 
t h a t  t h e  t w o  co i l s  do n o t  have t o  be jo ined  wi th  a cable. 

When us ing  t h i s  method t h e  power supply should con- 
s i s t  of 3 f r e s h  b a t t e r i e s .  This  a s s u r e s  minimum d r i f t  of t h e  
readings .  
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The c o i l s  t r a n s m i t  and r e c e i v e  whi le  being he ld  i n  
t h e  h o r i z o n t a l  p o s i t i o n .  Two f r equenc ie s  a r e  normally used,  
5010 and 390 H z .  The r e c e i v e  c o i l s  are set  up such t h a t  t h e  
F i e l d  S t r e n g t h  i s  1 0 0 %  i n  a non-conductive area, one c o i l  
always r e c e i v i n g  5010 and t h e  o t h e r  c o i l  390 .  A rope may be 
used f o r  a c c u r a t e  spac ing  of  t h e  two men s i n c e  no c a b l e  i s  
r equ i r ed .  
a s t anda rd  h o r i z o n t a l  loop survey.  

Operat ion and i n t e r p r e t a t i o n  o therwise  i d e n t i c a l  t o  

January 1 9 7 9 .  
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STATEMENT OF COSTS 

Albert August - May 8,9,10,11,12,14,15,16,18,19,21, 
23,24,25,26,29, June 1,2,18,20 

20 days @ $62.50/day $ 1,240.00 
Mike McPhail - May 8,9,10,11,12,14,15,16,17,18,19, 

21,23,24,25,26,29,30 June 1,2,18, 

Fred Gower - May 10,11,20,21,23,25,26,27,28,29, 
19,20,21,23,24 26 days @ $50/day 1,300.00 

30 June 1,2,18,19,21,23,24 
18 days @ $50/day 900.00 

S.C.  Gower - May 11,14,16,19,23,26,28 June 1,19 
20,21,23,24 13 days @ $150/day 1,950.00 

Gary Lepp - May 8,9,10,11,12,16,18,21,23,25,~6, 
27,28, June 1,19,20,21,23,24 
19 days @ $72,50/day 1,377.50 

Ludek Uher - May 11,14,16,17,18,19,20,23,25,26, 
27,28 June 2,18,20,21,24 
19 days @ $62.50/day 1,187.50 

. 

Support 

Analysis 

- 115 man/days @ $35/day 4,025.00 

- 528 silts and soils @ 2.30/sample 1,214.40 
- Rock assays 107 adit samples @ $5/sam. 535.00 
- 22 dump assays @ $29/sample 638.00 
- 60 dump assays @ $2.50/sample 150.00  

Truck Rental 26 days @ $45/day 
Gas and Oil 26 days @ $lO/day 
C.E.M. Rental 4 days @ $99.65/day 
Magnetometer Rental 6 days @ $15/day 
Drafting 46.4 hours @ $lO/hour 

1,170.00 
260.00 
398.60 
90.00 
464.00 

TOTAL $16,900.00 
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