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INTRODUCTION 

Work on  t h e  TP2, 3,  4, 5  m i n e r a l  c l a i m s  was c o n d u c t e d  
f r o m  Sep tember  2 6 t h  t h r o u g h  t o  O c t o b e r  2 1 s t ,  1983 ,  by  S e l c o ,  A 
D i v i s i o n  o f  B P  E x p l o r a t i o n  Canada L i m i t e d .  The f i e l d  w o r k  
c o n s i s t e d  o f  a  p r o g r a m  o f  g r i d  p r e p a r a t i o n  f o l l o w e d  b y  g r o u n d  
g e o p h y s i c a l  s u r v e y s  t h a t  i n c l  u d e d  a  G e n i e  H o r i z o n t a l  Loop  
E l e c t r o m a g n e t i c  (H.L.E.M.) s u r v e y s  and a  P r o t o n  P r e c e s s i o n  
M a g n e t o m e t e r  s u r v e y s .  T h i s  r e p o r t  c o n t a i n s  t h e  r e s u l t s  o b t a i n e d  
f r o m  t h e s e  s u r v e y s .  

LOCATION A N D  ACCESS 

The TP2, 3 ,  4, 5  m i n e r a l  c l a i m s  a r e  l o c a t e d  
a p p r o x i m a t e l y  1 0  k i l o m e t e r s  n o r t h w e s t  o f  P r i n c e t o n  B.C.  a l o n g  t h e  
n o r t h  s i d e  o f  t h e  Tu lameen  R i v e r  V a l l e y .  The p r o p e r t y  s t r a d d l e s  
t h e  Tu lameen R i v e r  a n d  h i g h w a y  t h a t  l i n k s  C o a l m o n t  t o  P r i n c e t o n  
i n  S o u t h  C e n t r a l  B.C. (See  L o c a t i o n  Map F i g u r e  1 ) .  

A c c e s s  t o  t h e  p r o p e r t y  i s  g a i n e d  v i a  a  s e r i e s  o f  
l o g g i n g  a n d  r a n g e  r o a d s  l e a d i n g  n o r t h w a r d s  f r o m  t h e  P r i n c e t o n  - 
C o a l m o n t  h i g h w a y  w i t h i n  t h e  c l a i m  b l o c k .  

The U.T.M. c o o r d i n a t e s  f o r  t h e  TP3 and  TP4 common 
L.C.P. a r e  670700  ME a n d  5485850  MN. 

CLAIM STATISTICS 

The TP2, 3, 4 ,  5  c l a i m s  l i e  w i t h i n  t h e  S i m i l k a m e e n  
M i n i n g  D i v i s i o n ,  NTS 92H/10E a n d  7E. A l l  t h e  c l a i m s  a r e  
r e g i s t e r e d  i n  t h e  name o f  BP E x p l o r a t i o n  Canada L i m i t e d ,  o f  
C a l g a r y .  The names, r e c o r d  numbers ,  number o f  u n i t s  and r e c o r d e d  
d a t e  a r e  a s  t a b u l a t e d :  

CLAIM NAME RECORD NO.  UNITS RECORD DATE 

( S e e  F i g u r e  2  C l a i m  L o c a t i o n  Map) .  



~p 2,3,4,5, CLAIMS LOCATION 





TOPOGRAPHY A N D  VEGETATION 

The TP2-5 p r o p e r t y  i s  s i t u a t e d  i n  t h e  Tu lameen  R i v e r  
V a l l e y  and c o v e r s  p a r t  o f  t h e  v a l l e y  f l o o r  and  t h e  t o p  a n d  
s o u t h w e s t e r n  s l o p e s  o f  a  l o n g  l i n e a r  s o u t h e a s t e r l y  t r e n d i n g  
r i d g e .  The e l e v a t i o n s  r a n g e  f r o m  2,300 f e e t  A.S.L. a t  t h e  
Tu lameen R i v e r  t o  4 , 5 0 0  f e e t  A.S.L. a t  t h e  r i g e  t o p .  The r e l i e f  
i s  g e n e r a l l y  m o d e r a t e  t o  s t e e p  w i t h  some c l i f f  a r e a s .  

V e g e t a t i o n  c o n s i s t s  o f  s c a t t e r e d  p i n e  and f i r  w i t h  
l i t t l e  u n d e r b r u s h .  The a r e a  i s  g e n e r a l l y  open and  d r y .  Some 
o l d e r  g r o w t h  i s  f o u n d  on t h e  edges o f  s m a l l  swamps t h a t  o c c u r  on 
t h e  t e r r a c e d  s l o p e s  o f  t h e  m a i n  r i d g e .  D r a i n a g e  i s  e x c e l l e n t  f o r  
m o s t  o f  t h e  p r o p e r t y .  A s m a l l  c r e e k  v a l l e y  f l o w s  s o u t h  i n t o  t h e  
Tu lameen  R i v e r  b e t w e e n  TP2 a n d  TP3, 4 ,  5  c l a i m s .  

PROCEDURE 

T h r e e  compass s u r v e y e d ,  f l a g g e d  and  t o p o f i l  c h a i n e d  
g r i d s  were  e s t a b l  i s h e d  t o  e n a b l e  g r o u n d  g e o p h y s i c a l  f o l  l o w u p  
c o v e r a g e  o v e r  a  number o f  A i r b o r n e  EM a n o m a l i e s .  A t o t a l  o f  20.5 
l i n e  k i l o m e t r e s  o f  g r i d d i n g  was p r e p a r e d  on t h e  TP2 g r i d ,  on TP3 
g r i d  and  on t h e  TP4-5 g r i d .  

D u r i n g  t h e  p e r i o d  Sep tember  2 6 t h  t o  O c t o b e r  2 1 s t ,  1983,  
( i n c l u s i v e ) ,  a  p r o g r a m  o f  G e n i e  e l e c t r o m a g n e t i c s  and  p r o t o n  
p r e c e s s i o n  m a g n e c t i c s  was c o n d u c t e d  o v e r  t h e  t h r e e  g r i d s .  (See  
F i g u r e  2  C l a i m  a n d  G r i d  L o c a t i o n  Map) .  A t o t a l  o f  1 7  c r o s s  l i n e s  
t o t a l l i n g  1 6 . 9  l i n e  k i l o m e t r e s  o f  H.L.E.M. s u r v e y i n g  and  18.3 
l i n e  k i l o m e t r e s  o f  m a g n e t o m e t e r  s u r v e y i n g  was c o m p l e t e d ,  

A1 1  g r i  d d i  n g  a n d  g r o u n d  g e o p h y s i c a l  s u r v e y i n g  was 
c o n d u c t e d  b y  company p e r s o n n e l .  



GEOPHYSICAL SURVEYS INSTRUMENTATION 

P r o t o n  P r e c e s s i o n  M a g n e t o m e t e r  S u r v e y  

The m a g n e t o m e t e r  s u r v e y  was c a r r i e d  o u t  u t i l i z i n g  an 
EDA P P M  350  f i e l d  a n d  a n  EDA P P M  375  b a s e  s t a t i o n  p r o t o n  
p r e c e s s i o n  m a g n e t o m e t e r .  The s y s t e m  a1 l o w s  d i u r n a l  and 
m i c r o p u l s a t i o n  r e m o v a l  by  u s e  o f  s y n c h r o n o u s  b a s e  s t a t i o n  a n d  
f i e 1  d  r e a d i n g s .  C o r r e c t e d ,  u n f i l t e r e d  d a t a  a r e  p l o t t e d  on e a c h  
o f  t h e  b a s e  maps. 

G e n i e  EM S u r v e y  

The S c i n t r e x  SE88 G e n i e  P o r t a b l e  E l e c t r o m a g n e t i c  Sys tem 
was u s e d  f o r  t h i s  s u r v e y .  The measuremen t  i s  b a s e d  on t h e  
s i m u l t a n e o u s  t r a n s m i s s i o n  o f  t w o  p r e s e l e c t e d ,  a m p l i t u d e  
s t a b l i z e d ,  w e l l  s e p a r a t e d  f r e q u e n c i e s  a n d  t h e  c o m p a r i s o n  o f  t h e  
amp1 i t u d e s  o f  t h e  t w o  s i g n a l s  a t  t h e  r e c e i v e r .  

A p r o p o r t i o n a l  DC v o l t a g e  i s  o b t a i n e d  f r o m  e a c h  s i g n a l ,  
a v e r a g e d  o v e r  a  s e l e c t a b l e  t i m e  p e r i o d  a n d  t h e  c o m p u t e d  r e s u l t ,  
( V s / V r - 1 )  x  100,  i s  d i s p l a y e d  i n  p e r c e n t  on t h e  d i s p l a y .  

(See  A p p e n d i x  A f o r  n o t e s  on G e n i e  SE88 T h e o r y  and 
I n t e r p r e t a t i o n . )  

DISCUSSION OF RESULTS 
-- - 

TP 2 G R I D  

One l i n e  was r u n  t o  t r y  a n d  l o c a t e  a  3 - c h a n n e l  c o n d u c t o r ,  10340SA 
i n  an a r e a  o f  f a v o u r a b l e  g e o l o g y .  An e x t r e m e l y  weak anoma ly  was 
l o c a t e d  a t  2+25W. 

TP 3  G R I D  

One d i s c r e t e  c o n d u c t i v e  u n i t  i s  p r e s e n t ,  t r e n d i n g  f r o m  10N/2+50E 
t o  12N/2+25E. T h i s  l i k e l y  c o r r e l a t e s  t o  a i r b o r n e  anoma ly  10200SB 
a s  i t  i s  n o t  r e l a t e d  t o  t h e  h i g h  m a g n e t i c  anoma ly  w e s t  o f  t h e  
b a s e l i n e .  The m a g n e t i c  r e s p o n s e  i s  v e r y  l a r g e  and  e r r a t i c  and 
i n d i c a t e s  t h a t  t h e  u n i t  i s  l i k e l y  an  i n t r u s i v e  o r  b a s i c  r o c k .  
The EM c o n d u c t o r  i s  a t  a  d e p t h  o f  3 0  m e t r e s ,  d i p s  a p p r o x i m a t e l y  
450  w e s t  a n d  i s  p o o r l y  c o n d u c t i v e  ( c o n d u c t i v i t y  t h i c k n e s s  = 3 ) .  
A s e c o n d  p o s s i b l e  a n o m a l y  r o u g h l y  c o r r e l a t e s  t o  t h e  f l a n k  o f  t h e  
m a g n e t i c  h i g h  a n d  a i r b o r n e  a n o m a l y  10190NC, and  a g a i n  d i p s  t o  t h e  
w e b t .  The b e s t  p r o f i l e  h e r e  i s  LlON/l+OOW. 



TP 4 ,  5  G R I D  

T h i s  g r i d  i s  c h a r a c t e r i z e d  by  a  l a r g e  number o f  e x t r e m e l y  weak 
c o n d u c t o r s  w h i c h  e f f e c t  t h e  h i g h  f r e q u e n c y  EM and  c l u t t e r  t h e  
i n t e r p r e t a t i o n  p i c t u r e .  Because o f  t h e  l a c k  o f  r e s p o n s e  i n  t h e  
l o w  f r e q u e n c y  and t h e  l o w  c o n d u c t i v i t y  o b t a i n e d  on any  a x i s  
assumed t o  b e  a  t h i n  d i p p i n g  body ,  i t  becomes a p p a r e n t  t h a t  t h e  
EM m u s t  be t r e a t e d  as  r e a c t i n g  t o  a  b r o a d  zone o f  c o n d u c t i v i t y .  
T h i s  zone  t r e n d s  a c r o s s  t h e  e n t i r e  g r i d ,  i s  r o u g h l y  250  m e t r e s  
w i d e ,  and  i s  c e n t e r e d  on t h e  b a s e l i n e .  Because  t h e r e  a r e  
n e g a t i v e  t r o u g h s  a s s o c i a t e d  w i t h  some p r o f i l e s  (18S ,  13S, 9 s )  t h e  
d e p t h  i s  l i m i t e d  t o  a b o u t  6 0  m e t r e s  i f  t h e  t h i c k n e s s  i s  1 0  
s e i m e n s .  However,  a i r b o r n e  c o n d u c t o r s  (10111NB)  a r e  o n l y  5  
s e i m e n s ,  so d e p t h  i s  l i k e l y  l e s s  t h a n  i n t e r p r e t e d .  M a g n e t i c s  
p a r a l l e l  t h i s  u n i t  a n d  t e n d  t o  e m p h a s i z e  r e g i o n a l  s t r i k e .  

A t  l e a s t  t h r e e  o t h e r  c o n d u c t i v e  zones  a r e  a p p a r e n t ,  c e n t e r e d  a t  
10S/3+00E, L9S/5+00W and 15S/3+00W. An a t t e m p t  t o  i n t e r p r e t  
10S/3+00E a s  a  d i p p i n g ,  t h i n  s h e e t  y i e l d e d  no d i p  d e t e r m i n a t i o n ,  
d e p t h  o f  30m. and  c o n d u c t i v i t y - t h i c k n e s s  o f  1 .5  s e i m e n s .  
L9S/5+00W a p p e a r s  t o  c o r r e l a t e  t o  a  t r e n d  w i t h  p e r v a s i v e  c l a y  
a l t e r a t i o n ,  and 15S/3+00W c o r r e l a t e s  t o  a  swamp. 

None o f  t h e s e  a r e a s  a r e  v a l i d  E M  t a r g e t s .  I t  w o u l d  be n e c e s s a r y  
t o  e m p l o y  I P  t o  d i s c r i m i n a t e  w h e t h e r  t h e  EM i s  r e a c t i n g  t o  
a l t e r a t i o n  p r o c e s s e s  o r  t o  m i n e r a l i z a t i o n  o f  a  d i s s e m i n a t e d  
n a t u r e .  



RECOMMENDATION AND CONCLUSION 

The c o n d u c t i v e  r e s p o n s e s  on  a l l  t h r e e  g r i d s  a r e  weak 
and,  i f  o f  g e o l o g i c a l  i n t e r e s t ,  m u s t  be  t e s t e d  w i t h  I . P .  t o  
d e t e r m i n e  t h e  v a l  i d i  t y  b e f o r e  d r i  11  t e s t i n g .  

The m o s t  f a v o u r a b l e  anoma ly  a x i s  on each  g r i d  f o r  
f u r t h e r  t e s t i n g . i f  w a r r a n t e d  a r e  l i s t e d  i n  t h e  summary t a b l e .  

C l a i m  L i n e  S t a t i o n  D i p  - D e p t h  

TP 2 1 2+25W 90OE ? 

TP 4, 5 Base1 i n e  Zone 



COST STATEMENT 

T P  2 ,  3 ,  4 ,  5 .  Record  # ' s  1 9 0 9 ,  1 9 1 0 ,  1 9 1 1 ,  1 9 1 2 .  ( 7 6  u n i t s )  

1  ) G r i d  P r e p a r a t i ' o n  & G e o p h y s i c a l  S u r v e y i n g  

S e p t e m b e r  2 6 t h  - O c t o b e r  2 1 s t ,  1 9 8 3  ( 2 6  d a y s )  
2 0 . 5  l i n e  kms. g r i d d i n g  
1 6 . 9  l i n e  kms. H . L . E . M .  S u r v e y i n g  
1 8 . 3  l i n e  kms. M a g n e t o m e t e r  S u r v e y i n g  
By Company P e r s o n n e l .  
R .  S o m m e r v i l l e ,  D .  F l e n t g e  
52 man d a y s  @ $ 1 0 0 . 0 0  p e r  d a y .  

2 )  E a u i p m e n t  R e n t a l  

26 d a y s  @ $ 1 0 0 . 0 0  p e r  d a y .  

3 )  Room & Board 

31 d a y s  @ $ 8 0 . 0 0  p e r  d a y .  

4 )  T r a n s p o r t a t i o n  

V e h i c l e  r e n t a l  & o p e r a t i o n  
31 d a y s  @ $ 5 0 . 0 0  p e r  d a y .  

S u p e r v i s i o n  & R e p o r t  W r i t i n g  

5  d a y s  @ $ 2 5 0 . 0 0  p e r  d a y .  
(A.  Wynn, D .  Gamble)  

6 )  D r a f t i n g ,  R e p r o d u c t i o n ,  T y p i n g  

4  d a y s  @ $ 2 0 0 . 0 0  p e r  d a y .  

TOTAL: $ 1 3 , 8 8 0 . 0 0  



~ O t m C o l u n b b  
Ministry of Energy, Mines and Petroleum Resources 

MINERAL RESOURCES BRANCH-TITLES DIVISION 

MINERAL ACT 

FORM I 

NOTICE TO GROUP 
Mining Division . .  .S.Im.L.v!?E.E.N. . . . . . . . . . . . . . . . . . . .  Location . ?: 0. .km. E;. o f  Coa! mont.9. B . 0  C . 9 .  . . . .  

TP NORTH 92H/10E . . . . . . . . . . . . . .  Nameofgroup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MapNo 
We, the undersigned owners* of the following adjoining claims, desire to group them according to the provisions of 

the Mineral Act :- 

NAME OF CLAIM SIGNATURE OF OWNER* 

. .  265030.. . . .  

0 





8. 

Rovkrce of &itish Cdumbia Ministry of Energy, Mines and Petroleum Resources 
MINERAL RESOURCES DIVISION -TITLES BRANCH 

MINERAL ACT 

L 
STATEMENT OF EXPLORATION AND DEVELOPMENT 
I, . . . . . . . . .  A . P • DAVIP. .GAMBJ.E. . . . . . . . . . .  

(Name) 
~ o e n t  for B P .  .E.XF1CQPATION. .CANADA . !-!M!TED 

VJame) 

.?! 8?. A! a~.k.we! 1. .Road. . . . . . . . .  333 .  .-. - 5 .  A.vewe. .S :GI.-. . . . . . . . . .  
(Address) (Address) 

.Kar?!.o.qy!~,. .B,C,. .............. C a 1 s . v ~  ,. A1.ber.t.a.. . . . . . . . . . . .  

.V?C.  2.J.3 . .  ......... .573.-3498. .  
(Portal Coda) (Telephone Number) 

2 6 5 0 3 0 .  Valid subsisting F.M.C. No. . . . . . . . . . . . . . . . .  

T?P. .385 .  . . . . . . . . . . .  ?3?.-.!?3?. 
(Postal Code) (Telephone~umberi 

264289 Valid subsisting F.M.C. No. . . . . . . . . . . . . . . .  
STATE THAT 

. . . . . . . . . . .  4 * 0  K m *  E *  Of Coalmont ,B*C,~t~e ..SfmS.!ka?een ~in ing~ iv is ion,  Situate at . . . . . . . . . . . . . . . . . . . . . . . .  .... . . . .  
. . . . . . . .  to the velue of at least . $!.a a 8 8 . 0 . e . 9  Q . . . . . . . . . . . . .  dollars. Work was done from the . .  ? 6 t h day 

Sep tember  . . .  2 1 s t  O c t o b e r  83.  . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . .  of. . . . . . . . . . . . . . . . . . . . . .  19 (33. ,to the day of 19 

2. The following work was dona in the 12 months in which such work i s  required to be done: Y E S 

(COMPLETE APPROPRIATE SECTION(S1 A, 8, C, D, FOLLOWING) 
'L 

A. PHYSICAL (Trmcha, own cuts, adits, pits, shafts, reclamation, and construction of roads and trails) 

(Give datails 8s requirad by wction 13 of regulations.) COST 

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

TOTAL PHYSICAL I.  . . . . . . . . . . . . . . . . . . . .  

I wish to apply $ ................ of physical work to the claims listed below. 
. . 

(State numbor of years to ba eppliad to each claim. I t s  month of record, end idantify each claim by name and record no.) 

B. PROSPECTING (Details in report submitted as Per saction 9 of rrgulations.1 
(The itemizd cost statement must be part of the report.) 

I wish to apply S . . . . . . . . . . . . . . . .  of this prospecting work to the claims listed below. 

(State number of yaars to be applid to aach claim. its month of racord. and idantify aach claim by name and record no.) 

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

. . . . . . .  b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '. 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(For C and D sections, ploasa turn over.) 

0 
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1. Introduction 

T:IP Sl<-83 1'01-tat11c t . : l c i . ~ r o n t ~ l l : ~ ~ c t i c  S y s  teul i s  desj;:lied m a i n l y  f o r  
u s e  i n  rqin.:r.ii p*~-ospectin!:  f o r  mcl:;sivc s t r l p h i d c  o r e  b o d i e s .  L t  
may a l s o  be usc.d Lor tllc dcbtcbcLi>)~~ of  f a u l t s  o r  t i l l~?nr z o n e s  and  t o  
g i v e  i 11: or--~t,tt if311 . t b o \ ~  t si~l)::urC,~cc. ccl~tduct.  i v i t y  t o r  g e o l o g i c a l  
mappin);, s ' ind . ~ r ~ t i  g r ; ~ v c l  o r  g r o u r ~ d  w a t e r  e x p l o r a t i o n .  'l'he SE-88 
h 3 s  bt?t?n dubbed t l ie  "G1.:Xl).:", r r r l  .~ci-onym f o r  GJ:otnrtr-y NormaLized 
In-l'hnsc! !:Lcr t r o ~ ! ~  l,,;nt\:i c .;ys t c~r : .  

A l l  p r e v i o a s  p o r t a b l e  e l c ~ t r o r r l ~ ~ g a e t i c  s y s t e m s ,  w h e t h e r  rnak.ing 
in -and-o t i t -o f -phase  (Sl i n g c s m )  , t i l t  a n g l e  o r  a m p l i t u d e  m e a s u r e -  
m e n t s ,  nrc st:n:;it i v e  t o  t i l t !  r ~ ?  l . ; ~ t i v c  g e o m e t r y  o f  t h e  t r a n s m i t t e r  
anti  receiver  c o i l s .  Srn.111 e r r o r ;  i n  o r i e n t - n r i o n  o r  s e p a r a t i o n  o f  
t h e s e  c o i l ;  I ntrod11c.e a p p r c c i ; i b L c  l l o i s c  wtiicli dt?gr;lded u s e £  u l  
s e n s i t i v i t y  and  t h e r e b y  tile e f f e c t i v e  d e p t h  of e x p l o r a t i o n .  W h i l e  
i t  i s  p o s s i b l e  t o  reduc t?  t h e s e  c r r o r s  by taking g r e a t  c a r e  i n  
making  thtl m~-,lsurc?slerlts, i ~ r o d u c t l o n  rates mcly be a f f e c t e d  a p p r e -  
cicih:y. Tilr!rit~ coi l gt!o~;!r?t r y  e r r o r s  are  e s p e c i a l l y  t r o u b l c s o r n c  
w!len survey: ;  ilc;? C.J bc m:ldc i n  : o p u g r 8 ~ p t i i c a l l y  r u g g c d  a n d / o r  
f o r e s t e d  ;!r(?its wllc?rc t\;c operator:; c n u n o t  see each  o t h e r  o r  
m e a s u r e  d i s  c a n c e s  a c c u r s t e l y  . 
The  G E N I E ,  d e s i g ~ ~ e d  f o r  r a p i d  two p e r s o n  o p c t r d i i o n ,  n i n i m i z e s  
georne trf c a l l y  d i t r l ~ c d  errors.  T11c measurement  i s  b a s e d  o n  t h e  
s i r n i i 1 t a a e ~ ) u s  t r n n s m i s s i o ~ l  o f  two p r c s , o l e c t e d ,  well separated 
f r e q u e n c i e s  and t h e  c o m p a r i s o n  o f  t h e  a m p l i t u d e s  o f  t h e  two 
s i g n a l s  a t  the r e c e i v e r .  Tlie two t r a n s m i t t e d  f r e q u e n c i e s  a r e  
p i c k e d  u p  by a s i n g l e  r e c e i v i n g  c o i l ,  a m p l i f i e d  and n o i s e  
f  il tc!red. fi p r o p o r t  i o r l a l  DC v o l t a g e  (V5ig1,il~ f o r  t l i e  h i g h e r  
f r e q u e n c y ,  Vrcfererlce Ior  t h e  l o w e r  f r r - ? r l u c ~ ~ c y )  i s  o \ ) t s i n e d  f r o m  
e a c h  s i g n a l  , a v c r a g e d  o v e r  a sclc+c t n b l c  time p e r i o d  a n d  t h e n  t h e  
computed  r e s u l t  (Vsignnl/Vreferencc -1)  x 100 is d i s p l a y e d  i n  
p e r c e n t  un t h e  d i g i t a l  d i s p l . 4 ~  witl :  a r e s o l u t i o ~ l  of 0.1%. Under  
m o s t  f i e l d  c o n d i t i o n s  t h e  sys t c : ~ ~ ,  whosc  s e n s i t i v i t y  and r e p e a t -  
z i b i l i  t y  arc. b a : i i ~ ; ~ l . l y  o n l y  1 i m i  tr!d by a t e l o s l ) l l c r i c  n o i s e ,  c a n  
d e t e c t  n a p l ; t ~ r c l c  r a t i o  c11an::c.s t o  bc:r-tcr t11a11 0 .5  p e r c e n t .  U s e f u l  
m e a s u r d ~ n c n t s  may be made t o  tr , l~ls~aitter-receivr8r s e p a r a t i o n  of 
200 rn. 

T c s  t survey:; II:JVC bee11 C O I I L ~ ~ I ( , : C C ~ ~ ~  w i t 1 1  t h i s  SYS ~C:UI o v e r  ~ I I O W I ~  

s u b s u r f  act.! c o r ~ t i \ ~ r :  t o r s  i n  il v i l r i e  t v  ot' geo1ol:ical e n v i r o n ~ n e n t s  a ~ ~ d  
c l i m a t i c  c \ ) ~ \ d i  t i o n s .  Co~npnrc!(l wit;ll o t l i e r  p v r t : ~ h l e  e 1 e c t r o l n a g n e t f . c  
s y s  terns, . . ; i !vi  l a r  a t l o m l y  amp 1 i t  uci~!s h a v e  b e e n  o b s e r v e d  i n  a l l  
cases,  b1.1t t l ~ c :  l loisc? l e v e l s  ;I r e  111v; l r l i lh ly  l o w e r  i n  t h e  G E Y I B  
p r o f i l e : : ,  r ~ ' : ~ u l  t irig i n  i t11  cnll;#;lcc!d +; i.;:n;~l-to-iioisc ratio.  The 
time r e q i ~ i r ~ : d  to olcasucc  a !.ow ~ i c i i s ~  p r o f i l e  w i t h  t h e  new sys te l i l  



i:: s i g n i f  ic:iilt.l~ Less t-ll'l~i w i t h  s t a n d a r d  h o r i z o n t a l  l o o p  
( S l i  ~~!;r;liil) e i l i ~ i p ~ n c n  t . "rlw p r e s e t i c e  of known b e d r o c k  c o n d u c t o r s  
hciic:lth a s  milch a s  H 5  rn of o v e r b u r d e n  h a s  bcc.n c l e a r l y  i n d i c a t e d  
by . t h e  GENZL;. 

A comprehen*;i.ve pro::rnm o f  niodel s t u d i e s  h a s  b e e n  c a r r i e d  o u t  on 
the U n i v e r s i t y  c:t '!'oroilto c l c c t r o ~ n a ~ r ~ e t l c  mode l l i .ng  f a c i l i t y  t o  
p r o v i d e  t he  b ; l s i s  f o r  i r l t e r p r e t a t i o l l  of GENIE r e s u l t s .  

For more t h e o r e t i c a l  information... 

F u r t h e r  i n f o r m a t i o n  a b o u t  t h e  SE-88 i s  a v a i l a b l e  i n  a 1981 S o c i e t y  
o i  1Cxplorat  i o n  G e o l ) h y s i c i s t s  (SEG) p a p e r  g i v c n  by S c i n t r e x  and  
E s s o  I l i n c r a l s  Can;:dii L i m i t e d  e n t i t l e d ,  "A N o v e l  Geomet ry  I n v a r i a n t  
P o r t a b l e  Ground Elcc t r o ~ n a g n e  t i c  R e c o n n a i s s a n c e  Sys tem"  by 
D o b o r z y n s k i ,  i i e n t s c l l ,  l t u d n i s k i ,  Brcic a n d  L a F l e c h e .  



3.1 Kcconuwndcd 11.1 t a s e  t --- 

T h u s  f a r ,  wc. l i ;~vo e x a ~ n i  ~ictl ~ l i t :  11.1 L I I I - O  o t  t l i c *  1-1':; l~orlsc: t o  />I! 
c x p c c t c d  fro111 s e l e c t e d  c o n t l u c t o r  ~ n o d e l s .  A f n m i l i i ~ r i t y  wi.th t h e s e  
p r o f i l e s  w i l l ,  i t 1  3 q u ; l l i t i l t i v e  o r  s c m i - q c 1 , l n t i t n t i v e  s e n s e ,  p e r m i t  
tlic u s e r  t o  i u t c r p r c t  tile i:t'oss f c ; ~ t i l r c s  of s u b s ~ i r f i i c c  c o n d r r c t o r s  
t h a t  h e  ndy encounter. I:r-o111 t h e  1110s t r u d i ~ a c ~ i t ; l r - y  o f  d:~t;3, c. g. 
o b t a i n e d  i n  roll t irlc p r c ~ f  i 1 i II!: for-  outb f r c q u c l i c y  p n j  r and  o ~ i c  c o i l  
s p a c i n g ,  h c  w i l l  be a b l e  t o  c l t ! ickly d i * t c r r ~ a i n c  Lhe l o c a t i o n  arid d i p  
d i r e c t i o n  of c o n d u c t o r s .  lie may d i f t e r c n t i a t e  t h i n ,  p l a t e - l i k e  
b o d i e s  From t h i c k ,  " s p h c r i c a l "  t y p e  b o d i e s .  

, 

Q u a n t i t a t i v e  i n t e r p r e t a t i o n  o f  t h e  v ; ~ r i o u s  c o ~ l d u c t o r  1)arar t lc tcrs  o f  
p o t e n t i a l  interest, h o w e v e r ,  r e q u i r e  iI w i d e r  d a t a  s e t ,  p r e f e r a b l y  
i n v o l v i n g  a  r a n g e  of  F r e q u e n c y  p a i r s  a n d  c o i l  spnc in i : s .  Whereas  
i t  i s  n o t  a l w a y s  p r a c t i c a l  t o  rcpc.3t  a l l  p r o f i l e s  a t  a l l  f r e q u e n -  
cies a n d  c o i l  s p a c i n g s ,  t h e  f o l l o w i n l :  f i e l d  p r o c e d u r e  would 
s u f f i c e  w h e r e  q u a n t i t a t i v e  i n t e r p r c ! t ; ~ t i o n  i s  d c s i r c t i :  

a )  S e l e c t  tlie c o i l  s p a c i n g  w h i c h  is  t o  b c  u s e d  as s t a n d a r d  f o r  
t r a v e r s i n g  a l l  l i n e s  (see Appendix  E). S e  l e c t  tllc f r e q u e ~ i c y  
p a i r  t o  be u s e d  for  t h i s  covcrill:c, v i z :  t h c  l o w c s c  r e f e r e n c e  
f r e q u e n c y  t h a t  t h e  a m b i e n t  n o i s c  p e r l n i t s  u s  t o  u s e  a t  t h e  c o i l  
s p a c i n g  s e l c c t c d  , and t h e  hi::hcs t s i g ~ i a l  f  r e q u c n c y  t h a t  t h c  
g e o l o g i c  n o i s e  ( c o n t f u c t  i n): ovc-r b u r d c * ~ ~ )  pc r n ~ i  ts u s  t o  u s e  t i t  

t h i s  c o i l  s p a c i n g .  ' C r a v e r s c  ; i l l  l i r ~ c s  ; ~ c c o r d i n ) ; l y  w i t h  n 
s t a t i o n  i n t e r v a l  n o t  cxccc:ding t h e  c o i l  s p a c i n g .  

b) When a  c o n d u c t o r  i s  f o u n d ,  p e r l i a p s  on Inore t h a n  o n e  l i n e ,  i t s  
i n t e r s e c t i o n  ( u s u a l  Ly t l i e  s t r o n j : c s t  o n  orlc l i n e  w i l l  be  
s e l e c t e d  f o r  d e t a i l e d  i n v e s t i g a t i o n  f o r  q u a n t i t a t i v e  i n t e r -  
p r e t a t i o n  purposes. 

T h i s  i n t e r s e c t i o n  w i l l  be t r a v e r s e d  a t  c o i l  s p a c i n g  of  50, 
100, 150 a n d  2 0 0  rn ,  u s i n g  o n e  f  rc!qucncy p a i r  ( u s u a l l y  t h e  
o r i g i n a l  d i s c o v c r y  t r a v e  r s c  C r c c l ~ ~ t ! ~ l c y ) .  Strortc!r s 1 ) a c i n g s  may 
a l s o  be u s e d  i f  t l ~ e  o v e r b u r t l c n  is lc!ss tllnri 10 In. S t a t i o n  
i r l t c r v a l s  or\ c?;rc\\ slxlciir,: s h o ~ ~  l t l  1lc3t e x c e e d  ttic s p a c i n g  v i l l t ~ c ,  
e . g .  25 rn s t i l t i o n s  f o r  25  m c o i l  : ;cl , ; irntion. 

S c l c c c  o n c  s l m c i ~ ~ l :  whicli  yiclcl:; ;I ! ; r~h: ; tnnt i .n l  c o l l d t l c t o r  
r c s p o l l s c  ;tr\tl r c p e ; i t  t h e  t r;ivi! r!;c? ;Icro:;s t l ~ t !  c:o~:duc!t or i n t c r -  
sect  i t m  w i  t l i  i t ,  u s i ~ ~ l ;  tlic r-tric:r-ot\cc I:rcclt~c~ic.y of 1 1 2  .5 llz a n d  
a l l  t l i r c c  s i l :n ; i l  f rc!cl~~cnci.c:;. 



.T l~c .  (1.1 t;i t l~u! .  o h t  ,cliitati o v t 1  r t i r i b  c . o ~ l d t ~ t : t , ) r  tn ter l ; txc: t  i l)r l  w i l  1 pr*l)- 
v i d e  u s  w i t h  thcb i l 1 , i t ~ r i n l  r l c c c s s , i r y  f o r  t h c ~  q t t ~ r l l  i t n t t v c  i n t c r p r t l -  
t n t i o n  o t  i t s  par : \a tc t t . rs .  

Thc  p r o f i l e s  o t  Apticrldix A t o t  t l i i > p i  11); i > l , i t c l  botii c.; drc: n o t  
d i r e c t l y  sititeti t o  q l l . ? n t i t . n t i v c  i u ~ c ~ r ~ ) r c ~ : . i C i c ~ u ,  s o  t h a t  ;I d i f f e r -  
e n t  s e t  of  c u r v t  s ,  v i z :  pnra~nc . t r . t c  rcsr)onr;c? curvec; ,  have  b e e n  

, . c o n ~ p u t e d  and drawn f o r  t h i s  p t l r p o s e .  Il~csc? c u r v e s  a r c  i n d e x e d  and  
shown i n  Appendix  D .  

I t  s h o i l l d  b e  n o t c d  t h a t  t l~c.  d a t n s c t  ; IS : ; p c c i f i c d  may n o t  bc  
a c h i e v a b l e  i n  a l l  c:lscs. D ; ~ t r l  of cci!isi s t ~ h n t  ~ c c I I ~ ~ c ) ' ,  f o r  exam- 
p l e ,  may be d i f f i c u l t  t o  a c h i e v e  i n  c c r ' i i i i n  e n v i r o r ~ m e n t s  a t  l a r g e  
c o i l  s e p a r a t i o n s .  Tlic rcconuncnd(~d d; i t . i s i \ t  s h o ~ l l d  t h e r e f o r e  b e  
t h o u g h t  of a s  t h a t  r c q u i r c d  f o r  ;i i i r~~ahc?r  o l  i n t r ? r p r e t n t i o n s ,  t h e  
a v e r a g e  o f  which  Is o n e ' s  befit  c s t i t w i t t !  of d i p ,  d e p t h  a n d  conduc-  
t a r ice .  Tt i s ,  howc!vc!r, po:;:;ihlc L O  ; i r r l v c  a t  c s t i l n a t e s  o f  t h e s e  
p a r a m e t e r s  w i t h  a l e s s e r  r e q t ~ i r e m c n t  ( s e e  S e c t i o n  4 ) .  Under  o p t i -  
mum c o n d i t i o n s ,  f o r  e x a m p l e ,  i t  i r ;  p o s s i b l e  t o  a r r i v e  a t  r e a s o n -  
a b l e  e s t i m a t e s  o f  d i p ,  d e p t h  a n d  c o n d o c t n n c e  g i v e n  n o  more t h a n  
t r a v e r s e s  a t  two  f r e q r ~ c n c y  p a i r s  f o r  a f  i x e d  c o i l e d  s e p a r a t i o n .  
F r e q u e n c y  p a i r  a n d  c o i l  s e p a r a t i o n  s e l e c t i o n s  would i.n t h i s  c a s e  
need  t o  b e  t h o s e  cornb ina t  i o n s  h c s  t srii t e d  t o  t h e  i n v e r s i o n  p r o b l e m  
a t  h a n d .  

3.2 D i p p i n g  Plntc C o n d u c t o r  - - 
3.2.1 D e t e r m i n a t i o n  o f  D ~ D  

The d i r e c t i o n  of d i p  of a t a b u l a r  c o r i t f r ~ c t o r  may n o r m a l l y  b e  d e t e r -  
mined f r o m  t h e  o ! - ) s e r v o t i o n  t h a t  o n e  p o s i t i v e  f l a n k i n g  p e a k  is 
l a r g e r  t h a n  t h c  o t h e r .  I f  so ,  tllc- h i : ; l ~ c r  p e a k  w i l l  b e  o n  t h e  
h a n g i n g  wal l .  s i d e  (down d i p  s i d c )  o f  c h c  c o n d u c t o r .  T h i s  d i s p a -  
r i t y  i n  p o s i t i v e  p e a k  v a l . u c s  i s  Inore r e a d i l y  s e e n  a t  l a r g e r  v a l u e s  
o f  h / L ,  i .c. h > 0 .25  L. F o r  s l n n l l c r  v n l i ~ c s  ( e . ~ .  h/L = 0 . 1 2 5 ,  
Fir;ure 93)  t h e  d i s p a r i t y  is less pror l t ) r~nccd .  For t h i s  reason wc 
w i l l  assrlnlc t h a t  wc w i l l  o n l y  il:;c c o i l  s c ? p a r a t i o n s  I. < 4h  f o r  d i p  
i n t c r p r c t a t i o ~ ~  purpooc8s ,  i .c .  nor1n;il l y c o i l  s c p a r a t i o ~ i s  which  a r e  
tile s m a l l e s t  t o  y i e l d  s u h s t i ~ n r i n l  rc3sponsc?s.  

F i g u r e s  4 4 A ,  441% ari(i 44C arc! cmplayc*tl l'or cl ip  c l ~ ! t e r n i i ~ ~ ; l t i o n  pur -  
p o s e s .  I!nvir,j; s c l c c t e d  t h c  v a l u c  o f  l. t o  be u s e d ,  o n e  c a l c u l a t e s  
t l re  r i r t i o  of 1x0s i r i v c  pc;rk vii 1 lit.:; For ;I 11 t\lrtac s i g n a l  f r e q u e n c i e s  
cmployeti  u s i n g  tllc' l;trgc? 1)citk v : ~  1 l i t b  ;is 11t11ncr r ; l t o r .  

I 
i I t  i s  i m p o r t a r i t  t u  u s e  L!lc crn l ) i r t c . ;~ l  Ioc.? l  r i i t i o  l c v c l  as  z e r o  

l e v e l  f o r  t h e  pc*;lk t l c t c ? r r n i ~ i ; ~ t i o ~ ~ .  ' I ' t ~ i : ;  Ioc:;~l Levc l  is 11sua11y 
o f f s c t  , i n  t h o  po:; i t iv t*  s c D l ~ s c . ,  t l ~ ~ c *  1 o r,vc-rl)~~rdt!tl co t lduc t  i o n  (see  



. l a t e r )  a n d ,  excc:pt ion.11 l y  , Lticrv m;iy bc ;i s m a l l  i n s  t r r111wnta1  of  f-' 
s e t  l e v e l  a s  w e l l .  111 ail)' c;i:;c, oric : ;hould n o t  asstline t l ~ a t  t h e  

i i n s t r u ~ n c n t ; t l  z c r o  i; t t ~ c  trtltt !;c~ol~liysica.L z e r o  l c v t l  , ~ ~ ; : r i . n s t  wtiich 
i t h e  l o c a l  b e d r o c k  c:o~icluctor a l l o ~ ~ i i r l y  is  d v t e  rminct l .  

The t h r e e  p c a k  r a t i o s  a r e  t!ir?li ~ ~ l o t t ~ d ,  o n  t h e  same l i ~ i c a r  scale 
a s  F i g u r c s  4 4 ,  011 a  v e r t i c a l  l i n e  o n  a t r a n s p a r e n t  s l ~ e e t .  T h i s  
s h e e t  i s  o v e r l a i n  on P i ~ u r c s  4412, 11 a n d  C a n d  s t i i f t e c i  h o r i z o n t a l l y  
on e a c h  u n t i l  tlic b e s t  f i t  f o r  n l l  t h t c c  d a t a  p o i n c s  is  o b t a i n e d .  
T h i s  p r o c c t l ~ ~ r c  w i l l  ~ ~ c ) r ~ n i r l l y  clutc:rmi~ic t l i c  d i p  t o  wi th i11  f15". 

O s t e n s i b l y  tlic s a l i c  ~ t c t c r m i u n t i o n  o l  d i p  w i l l  a l s o  y i e l d  a v a l u e  
o f  h / L ,  a l t  tiot11;l1 t h i s  i t ;  ilot r(*::;i relc(l ;IS b e i n g  a r e l i a b l e  way of 
s o  doin::. A ~ ) r c ~ f ' c . ~  l - t b t l  ~ i n ~ c : h ; ~ i ~ i s a ~  t o r  s o  d o i ~ i j ;  g i l l  be d i s c u s s e d  
bc low. 

One p o s s i b l e  r e g i o n  of ambi,:irity o f  d e t e r m i n a t i o n  of d i p  i s  f o r  
30" d i p  a n d  h / L  o i  U.3, f o r  wt~icll n e a r l y  t h e  same set  of  p e a k  
r a t i o s  a t  i111 f r e e ~ i ~ ~ ~ i c i e s  may b c  ob:;crvcd a s  f o r  45O d i p  a n d  h /L  
of 0.5. T h i s  a n l - i t ; u i t y  may be r c s o l v e d  r c a d i l y  by r e p e a t i n g  t h i s  
p r o c e d u r e  u s i i l g  a  t i i f  f e r e l l t  V A ~ L I C  o f  L.  

3.2.2 D e L e r m i n a t i o n  of Depth 

The d e t e r r n i n a t i o ~ i  o f  depth t o  a d i p p i ~ i g  c o n d u c t o r  i s  a r a t h e r  
complcx m a t t e r  i f  attempted i n  f u l l  generality, f o r  t h e  r e s p o n s e  
c u r v e s  a r e  a f u n c t i o n  o f  c o n d u c t o r  s i z e ,  d i p ,  c o n d u c t a ~ ~ c e  a n d  
d e p t h ,  a s  w e l l  a s  t i l t ?  c o i l  s p a c i n g  a ~ i J  t h e  frequencies employed .  
We h a v e ,  h o w c v e r ,  fnurid i t  p o s s i b l c  t o  s i ~ n y l i f y  t h e  p r o c e d u r e  by 
e m p l o y i n g  a  technique w h i c h  i s  s u f f  i c i c u t l y  a c c u r a t e  f o r  p r a c t i c a l  
purposes. Ln a n y  c!vcnt, no  s i m p . 1 ~  1110tle1 f u l l y  p r e d i c t s  t lre 
r e s p o n s e  t o  be c x p c c t e d  f r o n  tlic c o m p l e x  gcome t r y  a n d  c o n d u c t i v i t y  
d i s t r i b u t i o n  of r e a l  e a r t l i  s i t u a t i o r ~ s .  

The model s c l c c t c d  is  t h a t  which  h a s  b c c n  u s e d  e x t e n s i v e l y  i n  
t h e s e  model  s t u d i e s ,  v i z :  a  t a b u l a r  b o d y ,  400 m i n  s t r i k e  e x t e n t  
and 200 rn i.n t l i p  c x t c u t .  

It tras b e e n  l iotc i l  L I I ; I L  tlie f o r ~ : i  o l  v ; ~ r i ; t t i o n  o f  peak  ( ~ i c g a t i v c )  
r e s p o n s e  f o r  t11i.s hocly w i t h  c o i l  s c * l > a r a t i o n  i s  p r i m ; i r i l y  ;I f u n c -  
t i o n  of tlic d e p t h  of  tile body bc?low s t ~ r f ; r c c  a n d  o ~ i l y ,  t o  a  much 
l o s s c r  caxtr!nt , 01 i L!; c l i  1) n11t1 c : o r ~ c l \ ~ c : t ; ~ ~ ~ c c ,  o r  o f  tlic I r c c l u c ~ i c i c s  
c!mployc!d. 'T l rc~ : ; ,  i f  wc! 1)lot: t h c  v ; ~ c i i r t  i o ~ i  o f  p c a k  rc:;potlsc a g a i n s t  

j coi 1 sc?pi i rnt  i o n  ( 5 0  t o  200 a) O I I  ;I loit-lot;  b:lsis fol: c n c h  f rc- 
I 
I qucncy p a i r  eml)loyctl ,  w c  c a n  over1; iy  i t  o n  t h e  f a e r i l y  of c u r v e s  
! shown i n  I:il:urlr 4 5 .  Iiy t rilrl:: l . , ~ t  i o n  e l f  tlrc E i c l d  d a t a  p a r a l l e l  t o  
, t h e  h o r i z o n t a l .  i txcs of thr? I.'i):lirc? 4 5 .  t l ~ c  b e s t  f i t  may bc o b t i i i l i ~ d  
I 

! u s  in[: tlrc prol)c.r  v i t l . \~c  of d i p  I I I ) ~  ;I i 11ctl ; ~ l ) o v c .  '1'1ie! virl.uc o f  c o i l  
L !  

i s c p i l r 3 t  icin l o r  w t i i c l ~  1 . / I t  .= I ( i 11 I:ir:\~t.cl 4 5 )  t11c11 c l c t c r m i r ~ e s  h. 
I 
1 
I 1  

i 
I : 
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I t  w i l l .  br: tiotctl C ~ ; I L  Llrvrc. i : ;  ;i :;Li!:lit v ; l r i ; t t i o ~ ~  iri 1 . 1 1 ~  rcsl)otisc 
curves for  d i f  Pc?rc!~~t vn ltrc:; 01 .  tli 1 1 .  'Sl~t i : ; ,  rcl)rc!:;c.~tt.;tt i vc c.trrvcs 
a r c  given for  clip:; o f  30" , 4 t r "  , 00" ;IIIC! 91" so tl~;tL t111. rnos t  
appropriate curvc ii~av be cmplo)lc>t.L. 

'This procrbtluri* m:iy ht. d+,tic. :;c-i).lr.itt*ly t o t  a1 I I t cc~rtc~~~c-y pal r s  
wtricli yic.1 d irt1t.cl11.it.c rc?:;porlst-s. A 1 ( - > i t  o l  v i ~  l i ( l i  ty 01 t l ~ c  dcp~11 
vsliie s o  d e t  crmit~ed is r l ~ c  rncc~su~.cB of agrccmc!tt hclwcen the 
various depth cstirnatcs o b t ; ~ i ~ ~ c ! d  usin!; tlic d i f  f c rcn t  frcquCt:cy 
p a i r s ,  i f  such me:asi~rcmctlts trnvcb belt11 mntlc. 

Having detcrmirlcd h, w e  tony tiow detc rti~i tic t l~ t*  c o ~ ~ d u c t ~ i ~ i c c  of the  
body. In order  t o  d o  so  cxpcdit~iou:;ly wt) ctnploy anotllcr s i rnpl i f i -  
cat ion.  We note t h a t  i f  wc plot  tlic va r i a t ion  of peak response 
fo r  any value of L aga ins t  the LT tl, j):lr:llnctcr, we f i t i d  t ha t  the 
response curvcs a r c  vcry s imil i i r  i n  !;ll;ipc (altliough d i f f e r i n g  i n  
amplitude) f o r  dipping t abu la r  bodies, regardless  of t h c i r  d i p  
(between 30" and 90")  and tha t  they vary l i t t l e  with h/L r a t i o .  
I f  olic determines the GENIE rcsponsc 3r: a l l  Lltrcc sig:n;il frequen- 
c i c s  (Kt[, KM and ItL) f o r  rhc rcfercticc Frcclucncy of 112 .5  
112, we may thcrl normalize ttic rc.:;potiscms nr. tllc twi) lower frcqucn- 
c i e s  (Kpl and R I A )  by t h a t  a t  tire 3037.5 IIz (Itli). Tliis gives 
us two r a t i o s  of responses a t  d i f f e r e n t  f r cq r~cnc ies .  Let u s  c a l l  

RM/KH = r a t i o  of responses a t  1 0 1 2 . 5 / 1 1 2 . 5  and 3037.51 
112.5 Liz 

and RL/Rfl  = r a t i o  of responscs a t  337.51112.5 and 3037.5/ 
112.5 Hz 

T h e  mean thcoretica.1 values of these  parameters ( f o r  various 
values of d ip ,  e t c . )  have bccli p l o t t e d ,  on a litrcar bas i s ,  aga ins t  
one another on Figurc 4 6 .  Tr:o cltr1cc:; sl~owing thc va t in t io i l  of 
RM/RH vs. RL/RH have been presented. Figurc 46A shows thc 
curve f o r  a  very shallow conductor,  (h/L = 0 . 1 2 5 ) ,  whereas 46B 
sl~ows i t  f o r  (I dccpcr contluctor (h1L = 0.3125) .  For ciach citrvc 
thc  valucs of atL correspondi:~;: t o  v;irious poin ts  on the curve a r c  
shown. 

The proccdurc to  detcrminc c t  f o r  3 dippini; cotltluctit~j; t abu la r  
body i s  thc rc fo rc  a s  follows: 

I )  C L I I . C I I ~ ~ I C C  1111. n s  pcr i t is t  rricl ic:il:i i t 1  ~)rc!viut~s s e c t  ion u!:itrj; 
a l l  spac i t~gs  cml~loycd, for  c!,~clt I'rc*clt~ct~cy 1)iii r .  

2 )  Sclcc t  n coil. spacing 1, w l ~ i c l ~  1:ivcs ;I s~rl,:;tnrrtinl rcsporrsc 
( i . c .  good s i g n i ~ l / n o i s c  t-iit i o ) .  



o v e r  t h e  c o n ~ l ~ ! c t , ) r  a t  it1 L t1irt.c. :;i::r;.~l C ~ ( ! c l ~ t ~ i ~ t : i c : ;  K l l  
( 3637 .5  t lz)  (1 '1i2.5 !I;:) : t 1 1 ( 1  Ul, ( 3 3 1 . 5  l i z )  f o r  t l \ c i t  
vn l i l c  of 1.. 

5 )  P l o t  t h e s e  two r n t i ~ s  , 3 g a i n ~ t  o n e  . ~ n u t h c r  on an o v e r l a y  o f  
F i g u r e  46 and t o  t h e  same s c , ~ l c .  Usc Yif;urc  4 6 A  i f  II/J, c 0.25  . 
a n d  468 i f  h/L :' I).? 5.  l 'hc p o i n t  :;i, d e t e r m i n e d  s h o r ~ l t l  l i e  
c l o s e  t o  c11e c u r v e .  I!itcl.lro l.ir C* bt*lvc.cn t h e  ; ~ d  j i ~ c c n t  valuc:s 
of F tl, o n  e i t l ~ c r  :; idc or t I ICB IIC,:I I-cs L j )0111t  OCI t t ~ e  c u r v e .  T h i s  
w i l l  p r o v i d t l  C I ~ I  c s t i ! ;~ ,~ tc  nf tlrc ; i p ; ~ t o p r i a t c  v a l u e  of o t L .  

6 )  D i v i d e  t h i s  ~ ~ 1 1 1 1 2  by I. (met rc.:;? t o  d f s t o r t n i n c  t h e  a p p r o p r i a t e  
v a l u c  o f  t11c c o n d i ~ c t ; ~ n c c ~  ?:t (Sikblncns) .  

7 )  I f  the p o i n t  ( i n  5) clot-:;  n o t  l i t -  r x a r  t h c  t l l c o r c t i c a l  c u r v e ,  
t h e n  e i t h e r  t h e  p l a t e  model. u s e d  is  n o t  a p p r o p r i a t e  t o  t h e  
a c t u a l  c o n d u c t o r ,  o r  t l i e r c  i s  an c r r o r  ir~ t h e  working. F o r  
e x a m p l e ,  t h e  e f f e c t  of c o n d u c t  i ;I!: o v c r h u r d c n  o n  t h e  " z e r o  
l e v e l "  of ttic measurement  Ii1:;lr ~ l i c  c o ~ ~ ( l t ~ c t o r  may n o t  l tnve b e e n  
a d e q u a t e l y  t a k e n  i n t o  nccorlnL. 

T h e o r e t i c a l l y ,  tile v a l u e  o f  cl thcbr R;,l/l!!l o r  K L / R l I  
i n d i v i d u a l l y  may be u s e d  sin1:ly t o  t l c t c r t n i n e  o t J . ,  t h r o u g h  t h e  
u s e  o f  Figurc: 46.  i iowcvcr ,  by tl:;in+: troth r i t t i o s  s i m u l t a -  
n e o u s l y  o n e  o b t a i n s  a rnc;rsurc o f  t h c  r e l i a b i l i t y  o f  tlic p r o c c -  
d u r e .  I t  s h o u l d  a l s o  be p o i n t e d  o u t  t h a t  f o r  K L / K H  c 0.1, 
t h e  c u r v a t u r e  o f  t h e  c u r v e s  s u g g e s t  t h a t  o n l y  RM/RH s h o u l d  
b e  r e l i c d  upon  t o  d e t e r m i n e  o t L .  S i m i l a r l y ,  f o r  RM/RI1  > 
0.9, o n l y  RL/RH s h o u l d  b e  r e l i c d  upon. 

8 )  Kepca t  t h e  a b o v e  f o r  J i f  f e r c n t  v n l u c s  o f  L t o  o b t a i n  o t h e r  
e s t i m a t e d  of a t  and  t h c r c f o r e  nri i n d i c a t i o n  o f  i t s  v a l i d i t y .  

3.2.4 Determination of L o c a t i o n  and Thickness ----- 

I t  h a s  b e e n  e a r l i e r  i n d i c n t c d  t l~ i i t  t11c p o r t i . o n  of  t l l c  n e g a t i v e  
peak on a n y  p r o f i l e  v e r y  c l o s c l y  tlc~nacc!s tlic v e r t i c i t l  p r o j c c t F o : l  
of tlic u p p e r  c d g c  of tllc conc l i l c to r .  'I'l~ls is true e v e n  f o r  coaduc-  
t o r s  d i p p i n g  as f l a t l y  a s  30' .  [:or sltcll  f l a t l y  d i p p i n g  b o d i e s  
t h c r c  is (1 s 1 i~ ; l i c  s h i  f t 01' t l i i t  pc\;rk t ow;lt-cls t!lc t~anl;.i n g  w;11 1 :; i d c  
of cllc c o n t l t ~ c t o r  ( i .c:. \lowrr t l i  1)) I J I I L  I l l  i:; c!isplact!rncr\t w i l  1 riot 
exceed a b o u t  25% oi tl'rc c o i l  !;clp:l t . ; t t  i ,:ti tt:;ccl, c v c n  111 t h e  
cxtrenrc-.. T h u s ,  i f  o n e  wis11c.r; t:o ir1vc.s: ij:;itc a  d i p p i n ] ;  c o n c l u c t o r  
by d r i l l i n g ,  tlic d r i l l l l o t c  ::i~otrl.cl c*xtc*t~cl iuLo  t h e  f o o t w a l l  sicfc! oi 
[he c o n d i r c t o r  at: li!,r:it 252 of t i le ( . o i l  !il)ncil.~;: (011 w l l i c l ~  t l r t . ?  
condttctr>r w ; l s .  d c t c r r n i  ricbd). 



A s  h a s  hcen  i ~ r t l  i ~3 t ~ v l  ;tI>ove , t 111: z c  rc) t: 1-0:; s ill!;:; 011 I! i t tic r  s i d e  of. 
t h e  ncl:;~t i v c  pc;~ic ~! i ;~t . ic i i~) ;  a \  t l i i  11 p l ; t ~ i !  c o 1 1 ~ 1 ~ 1 c t o ~  . I r e  S C ' I ) . I C ~ I ~ C ~  by 
tlrc c o i l  s p a c i ~ r , ; .  Wllc!u t l l c !  c o n t l u c t o r  i ~ l c r . ~ ! n s e s  i l l  w i d t h ,  o r  i s  
curnposc!d o f  :I ! ; c t - i t - : ;  o!' p ; ~ r ; t l  l k n l  ~ : o ~ i d t ~ t : ( . o r ~ i  over :I w i t l ~ i t ~  w l ~ i c l i  is  
g r e a t e r  ~ l t a n  ;ibot~ t ;?!)% of ~ I I I ?  co i  1 si);zc i l l / ; ,  t l ~ c  z e r o  c ross ings  
w i l l  a p p r e c i i l b l v  incrc;j:jc! i i r  :;cp;i r a t  i o n ,  i n  f a c t ,  by t h e  w i d t h  o f  
t h e  c o n t l u c t o r  zo~ic?.  

i 
Thus ,  t o  d e  t e r n t i n c  t t l c :  c o n d t i c t u r  wiilCIr, wc m e a s u r e  t h c  s c p a r n t  i o n  
of t h e  z e r o  c ross iug : ;  a n d  s n b t r n c t  t l w  c o i l  s p a c i n g .  

S t r i k e  D i r e c t i o n  

A s  h a s  b e e n  i n d i c a t e d  a b o v e ,  t h e  response% p r o f i  l c s  a r c  l i t t l e  
a f f e c t e d  by t h c  s t r i k e  of a c o n d u c t o r  r e l a c i v e  t o  t h c  p r o f i l e  

I be tween a t  l c a s t  90" a n d  4 5 " .  T h u s ,  t h e  s t r i k e  of a  c o n t l u c t o r  i s  
b e s t  e s t a b l i s h e d  f r o m  c o n n e c t i n g  t h e  c o n d u c t o r  i n d i c a t i o n s  o n  
a d j a c e n t  l i n e s .  I n  f a c t ,  i n  a r e g u l a r  g r i d  s u r v e y ,  i f  a c o n d u c t o r  
a p p e a r s  i n  o n e  l i n e  o n l y  i t  w i l l  b c  w i s e  t o  r u n  i n t e r m e d i a t e  l i n e s  
i n  o r d e r  t o  o b t a i n  a t  l e a s t  o n e  f l a n k i n g  i n t e r s e c t i o n  a n d  t h u s  
d e t e r n i n e  a s t r i k e  d i r c c t i o n .  

3.3 S p h c r i c a l  C o n d u c t o r  
L 

Quantitative L n t e r p r c t n t i o n  d i a g r a m s  f o r  a  s p h e r i c a l  c o n d u c t o r  a re  
n o t  a v a i l a b l e  a t  t h i s  t i m e .  T h c  r e a d e r  i s  r e f e r r e d  bac.k t o  
s e c t i o n  2.2.2 f o r  a  q u a l i t a t i v e  a p p r a i s a l  o f  r e s p o n s e s  w h e r e  t h e  
c o n d u c t o r  i s  t h o u g h t  t o  be b e s t  m o d e l l e d  by a s p h e r i c a l  s o u r c e .  

I 

I 3.4 H o r i z o n t a l l y  S t r a t i f i e d  Bart11 I 

D e t e r m i n a t i o n  of  r e s i s t i v i t y  f o r  t h e  hornogetleous e a r t h  model  a n d  
c o n d u c t a n c e  f o r  t h e  h o r i z o n t a l  t h i n  s h e e t  a t  s u r f a c e  may be  made 
d i r e c t l y  f r o m  f i g u r e s  38 a n d  39. I n  s u c h  c a s e s ,  o n l y  o n e  r e a d i n g  
a t  o n e  c o i l  s e p a r n t  i o n  i s  t h c o r c t  i c i t l l y  r e q t ~ i  r e d .  More conf  i d c n c c  
i n  t h e  i n t c - r p r c t a t i o n  may be g a i n e d  by a w i d e r  s u i t e  of rneasurc- 
mnents. R e a d i n g s  t a k e n  a t  a v a r i e t y  of c o i l  s e p n r a t i o n s  ( g e o m e t r i c  
s o u n d i n g )  o r  f r c q u c r ~ c y  p a i r s  ( F r c q t r e ~ l c y  s o u n d i n g )  would  s e r v e ,  
whcn p l o t t e d  o v c r  tltc r c s p o n s c  c u r v c s  slrown t u  d c t c r m i n e  a p p r o -  
p r i n t e n e s s  of t l w  clotlcl c l l o s c ~ t  ;II ICI  cc>nSidctrcc i n  t l r 1 1  r e s i s t i v i t y  
o r  cont luct ; lncc c s  t imrttc:; dc t c rn t i  nctl. 

I F o r  clle h o r i z o n t a l  t h i n  slrcct i ~ t  t lc~ptlr  o r  o v c r b u r d e n  conduc tor : ;  o f  

I v a r i a b l e  t h i c k n e s s ,  3 f u l l  s e t  of s o u ~ r d i ~ r g  c u r v c s  w o i ~ l d  be 
I r e q u i r e d .  'The c u r r e n t  p r e s c ~ r t ; t t i o ~ l  is n o t  i r t  ;A f o r ~ n  w h i c h  cilrl be 

tlsed d i r c c ~ l y  i n  ;I sot~rrclin);  C X I ) C . ~ ~ I I ~ I I ~ .  ,111 ol' t l t c  i ~ ~ f o r m n t i o n  
r c q u i r e d  t o  d o  ;I r ; c o ~ i i c t r i c  s o u n c l i ~ ~ y ,  i:; l iowcvt~r  p r e s c n t c d .  

1 0 



I Near S u r  focc I ) i jy) in j :  ( : o ~ i t l ~ ~ c t  or 4 . 1  - - -  ---.----- 
I 

Tile r c s i ~ l t ~  of a (;ENl! survc!p t)vc*t- o n c  1 i uc. irrc sliowll i n  Fi l : l l rc  
TI. T h c  c o ~ ~ d u c t o r s  c o n s i s t  o t  sc?tni - I I ~ . I ~ : ;  ivt: s111 ; . l l idcs i n  t w o  z o ~ ~ c : ;  
marked A and f i .  O v c r b ~ i r d r n  c o v o r  i n  t h t >  ,rrcs.~ i:; n~il lor.  

From clic f i e l d  1 ) r o i i l c s  w c  (:.In p i c k  , I !  f t l l r .  ~ i ~ ~ ( . t ~ : ; ~ : , l l y  . ~ ~ l l p l i t ~ l d ~ ~ : ; .  
! 
! Frequency  I,c f t 1'0s. K i ):\I t !'o.;. t<;t t i t )  I ' I ~ s .  Nc.j;n~: i vc  

P a i r  ------- I'cnk ( A )  1'e;tIc - ( 2 )  --- -- Peaks - ----.-- - P e a k  (7:) -- -- 

~ i p  D e t e r m i n a t i o n :  Tile o r l l y  rca:;c>~lclhl~o f i t  t o  t l ic '  111astc:~- c c l r v e s  
( F i g u r e s  4r+A,  44B, h f + C )  is f o r  n hotly d i ~ ) l > i n , ;  00" t o  t ! ~ c  cast w i t / \  
an h/L r a t i o  approx i :n i l t . c ly  0 .  1 3 .  

Depth D e t e r m i n a t i o l l :  U s i n g  t h c  ncj:nL ivc. pt';lk ; ~ m j ) l i t u d c  a: t h e  
f 

I 3037.51112.5, F i g u r e  4 5  s u g g t 3 s t s  an I./h r a t i o  oi 6 .0  (assr lmin) ;  a 
, d i p  o f  60"). Give ; )  ttiilt  tltc c o i  L scp; i r : i t  i o n  usc*cl wris 50 m, a 

d e p t h  o f  b u r i a l  of 8 . 3  m c s t c r s  is i n t c s r p r t * t c ~ c ! .  T t  sho111 J bc n o t c t i  
t l l a t  i t  i s  hasc?d u l ~ ) n  t i ; l ta  ga i l l~ ! ( l  f 0 1  ;I s LII):LC! co i l  s ( ! p i l r n t i o ~ l .  

&- I 

I C o n d u c t a n c e  D e t e r m i n a t i o n :  T h e  n e c e s s a r y  r a t ios  f o r  F i g u r e  4 6 A  

i a r e  RM/RlI a n d  Ri./RI1. U s i n g  t l l c  n a g a t  i v e  pcak a : : ~ p l i  t u d e s ,  , we get RM/RH = 0.68 and KL/KH = 0 . 3 9 .  T h e  i n f e r r e d  
I conductance x c o i l  s c p a r a t  i on  ; ) t - o ~ l u c t  ( f  rot:^ F i g u r e  4611) is 2000 
1 (us ing  Ktl/l$I and 4000 ( u s i n j ;  I{l,/R1l) . I f  t l rv  ;ive r a g e  17 tl. 

i p r o d u c t  is u s e d ,  t l l c  s o u r c e  h a s  a n  interpreted c o ~ ~ d u c t a n c e  of 
(3000/50) = 60 S i c r w n s .  

c o m p a r i n g  ; t c t u a l  and i n t c r p r c t t a d  sorlrcc p . l r n l n e t r r s  i n  t a b l e  f o r m ,  

A c t u a l  --- - 1 1 1 ~ t : r p r o t c d  - 
D i p  50-b0" 60" 
D e p t h  2-(4 m S . 3 :!I 

C o n c l u c t ~ t i c c  ')O Sic?rnc.n:; b 0  S i c:~sc r~ s 

j 
i t  s h o u l d  IN? no tcc l  t l ~ ; r t  c::t i ln :~ tc . . ;  o f  c:i~lltloc.t,tncc! v a r i e s  t ~ i d c l y .  
50 S i e m e n s  is  usccl  e o  rc?prcsc!tlt ; I I I  irv(*ra\}:e of t h c  ~ n c , r s u r c d  v a l u c s .  
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i 
! Tlie c o n d u c t o r  i l l  th is  c a s e  i:; ;I ncar v c ? r t i c ; l l  g r a p h i t i c  i a r j ; i l l i t c  

l tndcr np l ) ros i~ : la  t c l l  y 8 5  mcnt c r s  ol' I-c:; i.st ivt: o v e r b u r ~ l c t i .  'I'hc CEN1.I. 
i , . i l c s  a r e  }; ivl*n ' i n  F i! :~trc 'I'll. Ilic* i l l L c r p r t t ; ~ t i o n  is a t t c m p t c d  
! 

w i t h  t h e  t n i n i c ~ c ~ a  t l ; r t a s c t  rc:clrtirc!d ( 1 0 1 2 . 5 / 1  1 2 . 5  anti 3 0 3 7 . 5 / 1 1 2 . 5  
I a t  one  c o i l  sc j ) ; i r ; r t . ion) .  

From t h e  f i e l d  p r o f i l c s ,  wc- c a n  p i c k  o f f  t h e  t r c c e s s a r y  a m p l i t u d e s .  

F requency  L e f t l ' o s .  K i g h t l ' o s .  R a t i o  Pos .  N e g a t i v e  
P a i r  Pcrrlc (%)  P e a k s  peak  ( X )  --- P e a k  ( % I  ---- 

Dip D c t c r m i n a t i o n :  A r c n s o r ~ , t h l . t ~  f i t  t o  t h c  mwlstcr c r l r v c s  ( F i g u r e s  
44A, 44H, 4 4 C )  i s  t't)iltid f o r  n body d i p p i n g  a t  3!1° (I\/!, = 0 .18) .  

Depth Determination: F i g u r e  4 5  sugi :es ts  L /h  = 2.6 ( D i p  = 30"). 
T h i s  g i v e s  an apporcnt  d e p t h  of b u r i a l  o f  ( 1 5 0 / 2 . 6 = )  5 8  meters. 

I 

Conductance? D e t e r m i n a t i o n :  Give11 n  Rii/KI1 r a t i o  of ( - 8 . 0 / - 1 2 . 4 ~ )  
0.64, we i n t e r p r e t  a a t 1  v a l u e  of 1 3 0  a n d  a  c o n d u c t a n c e  of 
(1300/150=) H Siemnens. 

L 

~ l t h o u g h  t h e  c o n d u c t a n c e  v a l u e  c o u l d  be c o n s  ide rc td  a s  r e a s o n a b l e ,  
t h e  d i p  and  d c p t h  a r e  n o r .  'L'ttc conc t t t c to r  is n  b r o a d  n e a r  v e r t i c a l  
s o u r c e  a t  85 tncters s u b - s i t r f a c e .  The  b r c i i d t h  of t h e  c o n d u c t o r  
w i l l  c a u s e  some d i f f i c u l t i e s .  T h c  nsymmct ry  o f  t h e  p r o f i l e s  
s u g g e s t s  i n t e r f e r e n c e  f r o m  a c o n d u c t o r  ( c o r ~ d u c t . i v c  o v e r b u r d e n ? )  t o  
t h e  r i g h t  o f  t h e  muin z o n e  a t  500s. A s h o r t e r  c o i l  s e p a r a t i o n  

i .  might i s o l a t e  t h c  r e s p o n s e  d u c  t o  t h e  m1in c o i ~ d u c t o r .  

4.3 C o n d u c t o r  a t  Dcpth Under  C o r i d u c t i v c  Overburden 

The f i e l d  p r o f i l e s  (Fil:urd 'I'3) was ~:crincd o v e r  a known EX t a r g e t .  
D r i l l i n g  h a s  sliown t h e  t a r g e t  t o  be n scrics  of s t e e p l y  d i p p i n g  
g r a p h i t i c  b a n d s  of a t o t a l  brr!:ldtli of n p p r o x i m a t c l y  5 0  meters, 

' ulidcr 4 2  mctcrs of c o ~ l d u c t i v c  o v e r b u r d e n .  

Botli GENIE p r o f i l e s  show a c o t i s i s t c t r t  o f f s e t  d u e  t o  tlic c o n d u c t i v e  
o v c r b u r d c n .  From t h e  p r o f  i l c s ,  p o s i t  i v c  o f f s e t s  o f  4 X  ( 1 0 1 2 . 5 /  
112.5) a n d  17% ( 3 0 3 7 . 5 / 1 1 2 . 5 )  ,ire sccri. 

F i g u r e s  4 2  a n d  4 3  may bc u s e d  i n  ;III i ~ t t c ~ n p t  t o  i r l t c r p r c t  conduc-  
t i v i t y  rind t h i c k n e s s  o f  a n  o v c r h t ~ r d c n  l a y e r .  I n  e s s e n c e ,  otlc is  
l o o k i n g  f o r  a :;olilt i o n  wllicli ~ : i v c s  ilrc t-c*:;ponsc l c v e l s  s c c n  ;it 
botli frcclrrcncy p ~ i r s .  U s i n g  Fij:llrcb ( 8 2 ,  wc. tlrnw a l i n c  p n r n l  lcl t o  
the x - a x i s  ;lud i11 l t t r sc~c . t  ill); ~ 1 1 t h  v-ilxt:; : t t  4 % .  A t  eilcll p o i n t  



Figure T 2  SE - 88 GENIE PROFILE 

L E G E N D  : HORIZONTAL SCALE : 1 ~ 2 5 0 0  

VERTICAL SCALE : l cm = 5% 
C O I L  SEPARATION : 150 meters 

Oaccte / T u f f  



Figure 7-3 : SE  - 88 GENIE PROFILE 

LEGEND : H O R I Z O N T A L  SCALE : I : 2 5 0 0  

VERTICAL SCALE : l c m  = 5% 
COIL  SEPARATION : I 0 0  meters 

gf  - grophytic arqi l l i te  

py - p y r i t ~ c  arqi l l i te  



W ~ ~ L - I - L !  Lllis l i 1 i c b  i I I L L ? I - C ~ ! ~ C : ;  tilt! I I ~ I .  cirrvc::;, :I v e r ~  i(::il Li  I I L ~  i s  
I .  'I't~is s;roab l i n , :  ( f o i  the* ( . o r r c ~ ' t  S I )  111t io11)  ! ; l ~ o t l l t l  go 
} 1 1 ~  1 I I i t  I i ;  ' 1 .  'l'l~i:; c x c r c i s c !  s l ~ o w s  
g ~ o d  ~ ; ~ I : C L T K ? I ~ ~  1:1>r, t l i ~ !  : i o l r ~ t i o ~ ~ s  ( ! ~ / t ,  = 0 .5 ,  ( 1 1 . ~  ,= 1 3 0 )  illid (11/1, = 

7 . . 2 ,  I -  = 0 .  lllr! a;;rucncrit:i l o r  ( I ! / \  = 2 . 0 ,  1?1.: = 671,  ( h l l .  
= 0.125,  O L ?  = 480) a n d  (Il/I. = O.l)(i25, t r ~ ;  = LOOU) :Ire a l m o s t  a s  
good. : \ l t l ~ o u g l ~  tllct-c is : ;OI I I~  prj! ft!rcncc? f o r  h/L of  n l ~ j ) r o ~ i . n i i ~ t e l y  
0.375 arid a ~3 1.: of ; ~ p l ) r o s i ~ ~ i : l t c l y  1 9 0 ,  i t  i:; c l e a r  t l ~ a :  o n l y  a h L  i s  
r e a s o n a b l y  w e l l  d c t c r m i n c d  a t  0 2 . 5 .  

Us ing  o u r  p r c f c r r e d  e s t i m a t e s ,  a n  o v c r b u r d c n  l n y c r  of 37.5 meters - 
t h i c k n e s s  and  a c o n d u c t i v i t y  o i  0 . 0 1 4  S ie lnens  or a r e s i s t i v i t y  o f  
52 ohm-mi!ters is  i n t e r 1 ) r c t c d .  i l r i  l l i n g  c s t ; ~ b l i s l ~ e c J  tlic o v e r b u r d e n  
3s bc i t ig  4 2  n i c t c r s  t h i c k .  

Al though  t h e  i n t t ~ r p r c t e d  v a i u c  of t h i c k n e s s  was r e a s o n a b l y  c l o s e  
t o  t h e  a c t u a l  v n l ! ~ ~ ' ,  t h e  p r o c e d u r e  is n o c  reco~nmendcd .  T h e  i n s t a -  
b i l i t i e s  i n  t h e  i n v e r s i o n  c o u l d  b e s t  be  overcome by d a t a  a t  more 
f r e q u e n c i e s  o r  c o i l  s e p a r a t i o n s  o r  b o t h .  C i v c n  t h e  l i m i t e d  r a n g e  
of F r e q u e n c i e s ,  g e o m e t r i c  sound in!:^ a r c  t o  b e  t h c  b e t t e r  
a p p r o a c h  i n  m ~ s t  cases. 

S u b t r a c t i n g  t h e  r e s p o n s e s  due  co a c o n d u c t i v e  l a y e r ,  tire a n o m a l y  
h a s  t h e  f o l l o w i n g  d i i l b ~ o s t  i c  a m p l i t u d e s .  

+ '  1 Frequency  I.cEt: 1'0s. Kigl l t  1'0s. R a t i o  N e g a t i v e  
P a i r  P e a k  ( X )  P e a k  (%)  Peak (%) 

Dip D c t c n n i n a t i o n :  ' r h c r c  is no o b v i o u s  f i t  of t h e  r a t i o s  of  
p o s i t i v e  pcoks t o  c u r v e s  sllown i n  Fir :urcs  4 4 A ,  44B a n d  44C. T h e r e  
is some p r e f c r c n c e  f o r  a d i p  o f  60 d c g r c c s  o r  g r e a t e r .  Thc 

i p o s i  t i v c  peak ; r ~ n l ) l i  t r r d c s  a r c  riot I n  r:;c, tlowcvcr,  31id t h e i r  r a t i o  
consequently r l ~ ~ s t a i ) I c .  Ln t h e  ; ~ b s c n c c  oi e v i d e n c e  t o  tlle 

I c o n t r a r y ,  a d i p  of 90" i s  a s s u m e d .  

I Depth D e t e r m i n a t i o n :  F i g u r c  4 5  su,;);c:sts an I./h o f  3.05 ( D i p  = 
90°) o r  2.95 ( I ) i l )  = b U u ) .  i\ssrt:niu:; a n  i l v c r a g c  I./lr o f  3.0, t t ~ c  
i n t c r p r i - . t e d  d c p t i l  o f  b r ~ r i i r l  is ( 1 0 0 / 3 = )  3 3  Ilwt&!rs. 

C o n d u c t n n c c  I)ctc!rminnt i o n :  'L'htr r a t  i o  of III!J::I t ivl: 1 ) ~ ; r l i  ;lmpl.t t u d e s  
I ! !  ) i :  0 5 '  . i:rorlr i.'i.);t~rt: A O l i  , ;i 4 )  111. v ; ~  luc? of  300 is 
s ~ ~ ~ ~ ~ ; ~ : ; L ~ I ~ .  ' r l ~ i : ;  :;i v#!s :ill i ~ t : t : r j ~ r t * t f v I  ( : O I ~ ~ ~ I I C ~ : I I I C : I . !  17f 9 !;ic~nc~i:;. 
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