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I NTR9DUCT I ON 

Dur ing  t h e  p e r i o d  f rom September 18 t o  September 21, 1973 a 

qround magnetometer and t o p o g r a p h i c  survey was executed  on t h e  B l a c k  Jack 

p r o p e r t y  i n  t h e  Vernon M i n i n g  D i v i s i o n  on b e h a l f  o f  Colby Mines L t d .  (N.P.L.) 

A ground e l e c t r o m a g n e t i c  su rvey  was a l s o  c a r r i e d  o u t  over  a 

p o r t i o n  o f  t h e  above covered a rea  f r o m  November 2 t o  November 7, 1973. 

T h i s  work was per fo rmed by P. P .  N i e l s e n ,  B.Sc., o f  N i e l s e n  

Geophysics L t d .  on g r i d s  i n s t a l l e d  by Colby Mines L t d .  (N.P.L.) 

The purpose o f  t h e  su rveys  was t o  a s s i s t  i n  d e l i n e a t i n g  and 

e x t e n d i n g  known zones o f  m i n e r a l i z a t i o n  which i n c l u d e  s p h a l e r i t e ,  ga lena ,  

minor  c h a l c o p y r i t e ,  p y r i t e  and p y r r h o t i t e .  

The su rvey  c o n s i s t e d  o f  7 l i n e - m i l e s  o f  magnetometer coverage, 

7 l i n e  m i l e s  of a l t i m e t e r  read ings  and 2.9 m i l e s  o f  e l e c t r o g m a g n e t i c  

p r o f  i l e  coverage. 

LOCATION AND A C C E S S  - 

The B l a c k  Jack p r o p e r t y  (FX and FC c l a i m s )  a r e  l o c a t e d  i n  t h e  

Vernon M i n i n q  D i s t r i c t  a t  50'44'N l a t i  tude and 118'44'W l o n g i t u d e .  

The c l a i m s  a r e  on t h e  n o r t h  branch o f  K i n g f i s h e r  Creek 9 m i l e s  

n o r t h  of t h e  Enderby - Mabel Lake road.  
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The p r o p e r t y  i s  reached by way o f  t h e  Mabel Lake road f r o m  

Enderby t o  t h e  hamlet  o f  Hupel .  A main l o g g i n g  road  i s  t hen  taken n o r t h  

9 m i l e s  and thence a l o n g  a l o c a l  access road f o r  one m i l e  o n t o  t h e  g r i d .  

T o t a l  d i s t a n c e  by road f rom Enderby t o  t h e  p r o p e r t y  i s  approxirnat-  

e l y  26 m i l e s .  

TOPOGRAPHY AND GROUND CONDITIONS 

The c l a i m s  l i e  between 2400 and 2900 f e e t  A.S.L .  i n  t he  K ing -  

f i s h e r  Creek v a l l e y  and i s  on t h e  e a s t  s l o p e  o f  a low i n t e r - v a l l e y  r i d g e .  

v e r y  

s teep  s l o p e s  and b l u f f s  o c c u r  a t  t h e  n o r t h  end 

Overburden c o n s i s t s  o f  equal  p r o p o r t  

m a t e r i a l  and appears n o t  t o  exceed 100 f e e t  i n  

Topography i s  moderate o v e r  most o f  t h e  g r i d  a l t h o u g h  some 

o f  t h e  g r i d .  

ons o f  g l a c i a l  and co 

t h i c k n e s s .  Outcrops,  

m i n e r a l i z e d ,  a r e  numerous p r o v i d i n g  good g e o l o g i c a l  c o n t r o l .  

some 

V e q e t a t i o n  c o n s i s t s  o f  t h i c k  s tands o f  cedar ,  sp ruce ,  hemlock, 

w h i t e  p i n e ,  and b i r c h .  A l t h o u g h  underbrush i s  n o t  severe,  t h e  ]OW hang ing  

branches o f  t h e  t r e e s  make 1 i n e c u t t i n g  necessary f o r  optimum su rvey  coverage 

and c o n t r o l .  
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CLA I MS 

The B l a c k  Jack p r o p e r t y  c o n s i s t s  o f  34  con t iguous  m i n e r a l  c l a i m s  

which a r e  p r e s e n t l y  owned by Colby Mines L t d .  (N.P.L.) ,  885 Dunsmuir S t r e e t ,  

Vancouver, B.C. 
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GEOLOGY 

( a f t e r  E .  0 .  Chisolm, September, 1973) 

The r e g i o n a l  geology i s  shown on G .  S .  C .  Map 1059A, Vernon 

Sheet 82L. The p r o p e r t y  area i s  w i t h i n  t h e  Shuswap t e r r a i n  and i s  

u n d e r l a i n  by Monashee Group metasediments.  A ca rbona te  member s t r i k e s  

n o r t h e r l y  th rough  t h e  west s i d e  and t h e  e a s t  s i d e  of  t h e  p r o p e r t y  and 

c o n s i s t s  o f  w h i t e ,  r e - c y s t a l l i z e d ,  impure l i m e s t o n e ,  b i o t i t e  gne iss  and 

ca l ca reous  q u a r t z i t e .  T h i s  member s t r i k e s  N 20" E t o  N 30" E and d i p s  

froni 50" E t o  60" E and averages 200 f e e t  i n  w i d t h .  

The e n c l o s i n g  rocks  a r e  comprised of  w h i t e  q u a r t z i t e ,  g n e i s s i c  

q u a r t z i t e ,  b i o t i t e - q u a r t z i t e  and b i o t i t e - g n e i s s .  One l a t e  lamprophyre 

d i k e  has been observed i n t e r s e c t i n g  t h e  sequence. 

The ma jo r  s t r u c t u r e  f e a t u r e  i s  a n o r t h e r l y  t r e n d i n g  f a u l t  a l o n g  

K i n g f i s h e r  Creek v a l l e y .  The m i n e r a l i z e d  zones appear t o  be c o n t r o l l e d  by 

and a r e  s u b p a r a l l e l  t o  t h i s  ma in  f a u l t  and c o u l d  occu r  a l o n g  s u b i d i a r y  

f a u l t s  ( shears )  t o  i t .  

The m i n e r a l i z e d  zones c o n s i s t s  o f  p y r r h o t i t e ,  s p h a l e r i t e ,  g a l e n a  

w i t h  m ino r  c h a l c o p y r i t e  and p y r i t e .  They o c c u r  as v e r t i c a l ,  rep lacement-  

t y p e  l enses  and v e i n s  w i t h i n  the c r y s t a l l i n e  l i m e s t o n e  and ca l ca reous  

q u a r t z i t e  b u t  have a l s o  been observed near  t h e  l i n e s t o n e  i n  t h e  e n c l o s i n g  

q u a r t z i t e s  and g n e i s s e s .  A l l  m i n e r a l i z a t i o n  appears t o  be shear c o n t r o l l e d .  

There a r e  p r e s e n t l y  seven e l o n g a t e d  z i n c - l e a d  showings on the 

p r o p e r t y  wh ich  a r e  d i scussed  i n  d e t a i l  by M r .  E .  0 .  Chisolm i n  h i s  r e p o r t  
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d a t e d  September, 1 9 7 3 .  These showinqs v a r y  i n  l e n q t h  f r o m  about  50 f e e t  

t o  o v e r  500 f e e t  and a r e  f r o m  5 f e e t  t o  60 f e e t  i n  t h i c k n e s s .  Grades a r e  

t y p i c a l l y  3% Zn and 1 %  Pb .  

G r i d  I n s t a l l a t i o n  - 

The main q r i d  o v e r  wh ich  t h e  maqnetometer and t o p o q r a p h i c  surveys  

were executed  c o n s i s t e d  o f  a 3,300 f e e t  b a s e l i n e  c u t  on  a b e a r i n g  of N20"E 

and c r o s s - l i n e s  spaced 100 f e e t  a p a r t  500 f e e t  each s i d e  o f  t h e  b a s e l i n e .  

The l i n e s  were c u t  w i t h  t h e  a i d  o f  a power-saw and p i c k e t e d  a t  a 

s t a t i o n  i n t e r v a l  o f  100 f e e t .  

For t h e  e l e c t r o m a g n e t i c  s u r v e y  a s m a l l e r  q r i d  was i n s t a l l e d  a f t e r  

the  magnetometer survey  a l o n g  t h e  main magnet ic  l i n e a m e n t .  The b a s e l i n e  

d i r e c t i o n  was N 5 5 " E  o v e r  a d i s t a n c e  o f  2,309. C r o s s - l i n e s  100 f e e t  a p a r t  

were i n s t a l l e d  300 f e e t  each s i d e  o f  t h e  b a s e l i n e  u s i n g  a 130 f o o t  s t a t i o n  

i n t e r v a l .  These l i n e s  were cha ined and f l a g g e d  ( b l u e )  w i t h  a minimum o f  

c u t t i n q  o r  b l a z i n q .  

A l l  g r i d  work was completed p r i o r  t o  t h e  a r r i v a l  o f  N i e l s e n  

Geophysics L t d .  p e r s o n n e l .  
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GROUFjD MAGNETOMETER SURVEY -- 

Comnen t -- 
A t o t a l  o f  7 l i n e  m i l e s  was m a g n e t i c a l l y  surveyed o v e r  l i n e s  spaced 

100 f e e t  a p a r t  a t  a s t a t i o n  i n t e r v a l  o f  100 f e e t .  I n t e r m e d i a t e  s t a t i o n s  

( 2 5  and 50 f e e t )  !../ere read o v e r  some s t e e p  g r a d i e n t  s e c t i o n s  o f  t h e  l i n e s .  

The purpose of  t h e  magnetometer survey  was t o  d e t e c t  p y r r h o t i t e  

known to be a s s o c i a t e d  w i t h  s p h a l e r i t e  and g a l e n a  t o  d e t e r m i n e  f a v o u r a b l e  

d r i  1 1  t a r g e t s .  

Yet hod 

The i n s t r u m e n t  was a d j u s t e d  t o  read o n  t h e  most s e n s i t i v e  s c a l e  

( *  1000 gammas f u l  1 s c a l e ) .  The base1 i n e  was r u n  t o  p r o v i d e  a d d i t i o n a l  

c o n t r o l  to  t h e  l o o p i n g  o f  c r o s s - l i n e s  fo r  t h e  d i u r n a l  v a r i a t i o n s .  

A base s t a t i o n  a t  L i n e  0, s t n .  O was r e a d  a t  t h e  s t a r t  and f i n i s h  

o f  each d a y ' s  s u r v e y i n g  fo r  t h e  day- to-day c o r r e l a t i o n  and t o  m o n i t o r  any 

pass i 0 is magnet ic  s tornis.  

I nst rur i ient  Used 

A S c i n t r e x  Model YF-1 F l u x g a t e  magnetometer was used. I t  i s  hand 

h e l d  and l e v e l l e d  u s i n g  a b u b b l e  l e v e l  on  t h e  i n s t  ument f a c e .  

The u n i t  measures t h e  v e r t i c a l  f o r c e  v a r  a t i o n s  of  t h e  e a r t h ' s  

magne t i c  f i e l d  d i s p l a y e d  i n  gammas ('6) on a meter  h a v i n g  f i v e  ranges f o r  

a t o t s 1  O f  2 193,003 
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L 

The MF-1 i s  v e r y  l i g h t ,  i s  f u l l y  p o r t a b l e ,  has good t e m p e r a t u r e  

s t a b i l i t y ,  has n e g l i g e a b l e  o r i e n t a t i o n  e r r o r  and i s  o f  rugqed c o n s t r u c t i o q .  

Treatment  o f  Data --- 

The r e a d i n g s  and t i m e  o f  r e a d i n g s  were r e c o r d e d  i n  a m e t a l - f r e e  

f i e l d  book and t r a n s f e r r e d  to  a p l a n i m e t r i c  map f o r  c o n t o u r i n q  a f t e r  t h e  

necessary d u r i n a l  and day- to-day c o n r r e c t i o n s  were made. 

The s c a l e  o f  v a l u e s - c o n t o u r  map i s  1 "  = 109 f e e t .  Due t o  t h e  

l a r g e  maqne t i c  r e l i e f  and t h e  t y p e  o f  response known t o  b e  o f  i n t e r e s t  a 

c o n t o u r  i n t e r v a l  o f  100 was used between 200 and 100 gammas. Areas below 

200 'd a r e  shown " t i c k e d "  and a r e a s  above 1000 - '  a r e  shown "hachured". 

U t e  v a l u e  o f  t h e  v e r t i c a l  

on  i s  n o t  a c c u r a t e l y  

The magnet ic  v a l u e s  a r e  r e l a t i v e  as t h e  abso 

component f o r  t h e  e a r t h ' s  maqnet ic  f i e l d  a t  t h i s  l o c a t  

known. 

D i s c u s s i o n  o f  P.esul ts 

The maqnet ic  v a l u e s  v a r y  f rom - 330 :' a t  L i n e  31 s t a t i o n  4 + 75E 

t o  + 2 3 O O Z '  a t  L i n e  19 s t a t i o n  3 W  and a t  L i n e  20 s t a t i o n  1W f o r  a t o t a l  

magnet ic  r e l i e f  o v e r  t h e  g r i d  a rea  o f  5600 gammas. 

The most pronounced magnet ic  f e a t u r e  observed f r m  t h e  c o n t o u r  map 

i s  t h e  n o r t h e a s t  s t r i k i n g  l i n e a r  a c r o s s  t h e  n o r t h - c e n t r a l  g r i d  a rea  w h i c h  

c o n s i s t s  o f  a s e r i e s  o f  d i p o l a r  anomal ies o f  maqne t i c  h i q h s  w i t h  a d j a c e n t  

lows. These d i p o l e s  a r e  t h e  responses due t o  s t e e p l y  d i p p i n g ,  nea r -su r face  

d i k e - l i k e  bod ies  o f  moderate t o  h i g h  maqnet ic  s u s c e p t i b i l i t y .  
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The 1 i n e a r  i s  i n t e r p r e t e d  as a shear-zone i n  wh ich  numerous bands, 

v e i n s  and, ~ o s s i b l y ,  lenses  o r  pods o f  p y r r h o t i t e  o c c u r .  Three showings 

a l o n g  t h i s  l i n e a r  c o i n c i d e n t  w i t h  these d i p o l e s  e x h i b i t  a c l o s e  a s s o c i a t i o n  

o f  p y r r h o t i t e ,  s a h a l e r i t e  and g a l e n a .  The l i n e a r  i s  open a t  b o t h  ends o f  

t h e  g r i d  and i t  i s  r e a s o n a b l e  t o  assume t h a t  f u r t h e r  magnet ic  coverage i n  

these d i r e c t i o n s  w i l l  d e l i n e a t e  o t h e r  m i n e r a l i z e d  zones. 

Due t o  t h e  l a c k  o f  s u s c e p t i b i l i t y  c o n t r a s t  between t h e  g n e i s s e s ,  

q u a r t z i t e s  and l i lnes tones  observed w i t h i n  t h e  s u r v e y  area ,  magnet ic  mapping 

o f  r o c k - t y p e s  and c r o s s - f a u l t s  has been r e l a t i v e l y  u n s u c c e s s f u l .  However, 

t h e  s e r i e s  o f  s p o t  magnet ic  h i g h s  and/or lows as w e l l  as f l e x u r e s  co-ober -  

r a t e d  by t h e e l e c t r o - m a g n e t i c  survey  and t h e  a e o l o g i c a l  and t o p o g r a p h i c a l  

ev idence s t r o n y l y  i n d i c a t e  t h e  e x i s t e n c e  o f  c r o s s - f a u l t i n g  wh ich  appears t o  

have d i s s e c t e d  a c o n t i n u o u s  zone o f  m i n e r a l i z a t i o n  i n t o  pods and lenses  

as observed a t  t h e  showings. 

Broader  maqnet ic  coverage,  f o r  example ,to t h e  n o r t h e a s t  o f  t h e  

magnetometer g r i d ,  c o u l d  d e l i n e a t e  c r o s s - f a u l  t s  wh ich  may a l s o  be m i n e r a l  i z e d .  

The p r c s e n t  survey  coverage has p a r t i a l  l y  d e l  i n e a t e d  a n o t h e r  

i n t e r e s t i n g  rnaqnet ic f e a t u r e  on t h e  e a s t e r n  ends o f  L i n e s  12 t o  17 i n c l u s i v e .  

A l t h o u g h  f u r t h e r  s u r v e y i n g  inust be c a r r i e d  o u t  t o  c l o s e  o f f  t h i s  broad,  

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

o f  economic s i g n i f i c a n c e ,  

Numerous o t h e r  l o c a l  d i p o l a r  anomal ies occur  t h r o u g h o u t  t h e  g r i d  

and a1 1 a r e  t h o u g h t  t o  b e  caused by p y r r h o t i t e  1 i k e l y  a s s o c i a t e d  w i t h  

s p h a l e r i t e  and q a l e n a .  
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Recent d r i l l i n q  has shown t h a t  t h e  geo logy  i s  q u i t e  complex. 

M i n e r a l  i z a t i o n  has been encountered  i n  a1 1 r o c k - t y p e s  p r e s e n t  b u t  t h e  

b e s t  m i n e r a l i z e d  i n t e r s e c t i o n s  t o  d a t e  appear t o  be a long t h e  i n t e r -  

p r e t e d  "shear" c o i n c i d e n t  w i t h  d i p o l a r  maqnet ic  anoma i e s .  The l i n e s t o n e  

i s  i n t e r f i n q e r e d  w i t h  t h e  q u a r t z i t e s  and t h e  gne isses  a r e  h i g h l y  f o l d e d ,  

f a u l t e d  and i r r e g u l a r .  

TOPOGRAPH I C S U R V E Y  

D u r i n g  t h e  e x e c u t i o n  o f  t h e  maqnetometer survey,  r e a d i n g s  were 

a l s o  t a k e n  a t  t h e  qagnetometer  s t a t i o n s  u s i n g  a "Thornmen" a n e r o i d  barometer .  

The barometer  r e a d i n g s  were measured i n  f e e t  and c o r r e c t e d  f o r  

d r i f t  s i m i l a r  t o  t h e  method used f o r  t h e  c o r r e c t i o n  o f  t h e  magnet ic  d a t a .  

The r e a d i n g s  were then a d j u s t e d  t o  t h e  above sea l e v e l  datum 

f r o m  t h e  government topoqraDhic  map fo r  t h e  survey  area  as  no l o c a l  bench 

mark was known a t  t h e  t i m e  of t h e  Survey.  

The a d j u s t e d  r e a d i n g s  were t h e n  contoured on  t h e  magnetometer 

base imap a t  a c o n t o u r  i n t e r v a l  o f  25 f e e t .  

The t o p o g r a p h i c  map has enhanced t h e  i n t e r p r e t a t i o n  o f  t h e  geophys ics ,  

has improved t h e  u n d e r s t a n d i n g  o f  t h e  geo logy ,  has a s s i s t e d  i n  t h e  s p o t t i n g  

o f  d r i l l  h o l e s  and w i l l ,  no d o u b t ,  be u s e f u l  i n  i n t e r p r e t i n g  p o s s i b l e  f u t u r e  

geochemical  r e s u l t s  and i n  d e t e r m i n i n g  tonnage and grade.  
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GROUND ELECTROMAGNET1 C SURVEY 

Cornmen t 

A H o r i z o n t a l  "Shootback" e l e c t r o m a g n e t i c  survey  

a l o n g  t h e  maqnet ic  l ineament  (shear  zone) o v e r  f l a g g e d  l i  

f e e t  a p a r t  w i t h  a s t a t i o n  i n t e r v a l  o f  100 f e e t .  The g r i d  

was i n s t a l l e d  a t  an ang le  t o  the  main g r i d  t o  p r o v i d e  max 

the  shear  d i r e c t  i o n .  

the magnet ic  r e s u l t s  and t o  exp 

a s s o c i a t e d  w i t h  maqnet ic  ininera 

l ineament .  

was executed  

ses soaced 100 

a s  d i scussed  above 

m u m  coup1 i ng t o  

The purpose o f  t h e  survey  was t o  a s s i s t  i n  t h e  i n t e r p r e t a t i o n  o f  

o r e  f o r  economic s u l p h i d e s  wh ich  may n o t  be 

s (such as p y r r h o t i t e )  a l o n g  the  magnet ic  

P r i o r  t o  t h e  E.M.  survey  i t  was a p p r e c i a t e d  t h a t  any p o s s i b l e  

conductors  would l i k e l y  be q u i t e  weak and s u b t l e  due t o  t h e  h i g h  concent -  

t a t i o n s  o f  non-conduct ing s p h a l e r i t e  r e l a t i v e  t o  t h e  o t h e r  conduc t ing  

su lph ides  and because o f  t h e  l i m i t e d  s t r i k e  l e n g t h  o f  t h e  m i n e r a l i z e d  zones 

due t o  c r o s s - f a u l t i n g  and p i n c h - o u t s .  

A c o i l  s e p a r a t i o n  o f  200 f e e t  and an o p e r a t i n g  f requency o f  

1830 Hz was used on a l l  l i n e s .  The magnetometer q r i d  b a s e l i n e  was surveyed 

from s t a t i o n  12 t o  2 4  and two l i n e s  on the  E M .  q r i d  were extended t o  t h e  

south .  

Colby n i n e s  p r o v i d e d  an a s s i s t a n t  f o r  t h e  E .  M. survey .  
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I n s t r u m e n t a t i o n  -- 
A Crone C.E.Y."Shootback" u n i t  c o n s i s t i n q  o f  two i d e n t i c a l  

c o i l s  capab le  o f  b o t h  r e c e i v i n g  and t r a n s m i t t i n g  a t  t h r e e  f r e q u e n c i e s  

was used. 

A l l  c i r c u i t i n g  i s  housed w i t h i n  t h e  c o i l s  and t h e  b a t t e r i e s  a r e  

mounted i n  an i n s u l a t e d  box on a maqnesium-aluminium packboard.  

I n s t r u m e n t  S p e c i f i c a t i o n s  --- 
- c o i l  d iamete r  2 2  i nches ,  w e i g h t  p e r  c o i l  8 .3  pounds. 

- f r e q u e n c i e s :  390, 1830 and 5010 Hz. 

- accu racy :  f 1/2" d i p - a n q l e  a t  c o i l  spac inqs up t o  300 f e e t  

and 1 "  up t o  600 f e e t .  

- d i p  a n g l e  determined by v i s u a l  n u l l  on  f i e l d  s t r e n g t h  m e t e r  

o r  a u d i o  n u l l  on head-phones. 

- power s u p p l y :  t h r e e  o n l y  s i x - v o l t  l a n t e r n  b a t t e r i e s  i n  s e r i e s  

= 18 v o l t s .  

- c o i  1 spac inq  = 25 f e e t  t o  600 f e e t .  

- no t o p o g r a p h i c  e f f e c t s .  

- deep p e n e t r a t i o n .  

- can b e  used as H o r i z o n t a l  Shootback, H o r i z o n t a l  IOOP, 

v e r t i c a l  loop and c o - a x i a l  shootback  methods. 
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Trea tment  o f  Data 

P r o f i l e s  f o r  a l l  g r i d  l i n e s  a r e  shown i n  t h e  map p o c k e t .  

V e r t i c a l  s c a l e  i s  1 ' '  = 10" r e s u l t a n t  d i p - a n q l e .  P o s i t i v e  

d i p - a n g l e s  a r e  p l o t t e d  above ! t o  t h e  n o r t h e a s t )  and n e g a t i v e  d i p - a n g l e s  

below ( t o  t h e  southwest)  of t h e  su rvey  l i n e .  

The p r o f i l e s  a r e  a t  a h o r i z o n t a l  s c a l e  of 1 "  = 100 f e e t  and 

the  i n t e r l i n e  s c a l e  i s  1 "  = 50 f e e t .  

I n t e r p r e t e d  conduc to r  a x i e s  and zones a r e  a l s o  i l l u s t r a t e d  o n  t h e  

p r o f i l e  map. 

An i n t e r p r e t a t i o n  p l a n  map i s  a l s o  i n c l u d e d  i n  t h e  map p o c k e t  

i l l u s t r a t i n g  conduc to rs ,  t h e  shear-zone, c r o s s - f a u l t s  and p o s s i b l e  magnet 

m i n e r a l  i z e d  bod ies  i n t e r p r e t e d  from t h e  maqne t i c  a n d  e l e c t r o m a g n e t i c  r e s u  

u s i n g  p r e s e n t  a v a i l a b l e  g e o l o g i c a l  i n f o r m a t i o n .  Th is  map a lso  shows the  

r e l a t i v e  p o s i t i o n s  o f  t h e  two g r i d s .  

c a l  l y  

t s  

Theory o f  t h e  H o r i z o n t a l  Shootback Method 

I n  g e n e r a l ,  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  a r e  caused by v e r t i c a l  

o r  s t e e p l y  d i p p i n g  c o n d u c t o r s '  h a v i n g  p r i m a r i  l y  a v e r t i c a l  c o n d u c t i v e  

component. The deDth t o  t h e  t o p  o f  t hese  conduc to rs  e x h i b i t i n q  a p o s i t i v e  

response i s  l e s s  than  o n e - h a l f  t h e  c o i l  s e p a r a t i o n  used and dependent upon 

t h e  w i d t h  o f  t h e  conduc to r .  I n  these  cases, t h e  p o s i  t i v e  occu rs  above t h e  

top o f  t h e  conduc to r  and i s  f l a n k e d  by n e g a t i v e  d i p - a n g l e s ,  t h e i r  a m p l i t u d e ,  

w i d t h  and shape b e i n g  de termined by t h e  d i p ,  w i d t h  and dep th  t o  t h e  t o p  of  

t h e  c o n d u c t o r .  



- 13 - 

N e g a t i v e  d i p - a n q l e s  o v e r  t h e  t o p  o f  a conduc to r  a r e  p r i m a r i l y  

caused e i t h e r  by s t e e p l y  d i p p i n g  conductors  a t  depths g r e a t e r  than one- 

h a l f  t h e  c o i l  s e p a r a t i o n  o r  by c o n d u c t o r s '  h a v i n g  a l a r g e  h o r i z o n t a l  

c o n d u c t i v e  component r e g a r d l e s s  o f  dep th  t o  t h e  t o p .  The l a t t e r  i n c l u d e  

c o n d u c t i v e  overburden,  s u l p h i d e  lenses,  p e r v a s i v e  p y r i t e  c o n c e n t r a t e d  i n  

excess o f  15% by volume, g r a p h i t e  h o r i z o n s ,  and some a l t e r a t i o n  p r o d u c t s .  

' d i t h i n  a c e r t a i n  range, t h e  poore r  t h e  conduc to r ,  t h e  h i q h e r  t h e  

o p e r a t i n g  f requency  must be t o  d e t e c t  i t .  

The H o r i z o n t a l  Shootback method employs two men u s i n g  i d e n t i c a l  

i n s t r u m e n t s  who t r a v e r s e  i n  u n i s o n  a l o n g  t h e  same su rvey  l i n e  p e r p e n d i c u l a r  

t o  t h e  supposed s t r i k e  o f  t h e  c o n d u c t o r ( s ) .  

Bo th  o p e r a t o r s  t r a n s m i t  and r e c e i v e  i n  t u r n ,  measur ing t h e  d i p -  

a n g l e  o f  t h e  f i e l d .  The two d i p - a n g l e s  a r e  then  added and equal  "0" i f  

I;O conduc to rs  a r e  p r e s e n t .  The s t a t i o n  measured i s  t h e  m i d - p o i n t  between 

t h e  two o p e r a t o r s .  

A c o m b i n a t i o n  o f  v a r i o u s  o p e r a t i n g  f r e q u e n c i e s  and c o i  1 s e p a r a t i o n s  

p r o v i d e s  an i n t e r p r e t a t i o n  c o n c e r n i n g  t h e  geometry, dep th  t o  t h e  t o p ,  and 

c o n d u c t i v i t y  o f  t h e  c a u s a t i v e  sou rce .  
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