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SUMMARY: 

The DEEPEM su rvey  over the N i f t y  Option p r o p e r t y  detected 

no conduc to r s .  

SURVEY DATA: 

The DEEPEM su rvey  u t i l i z e d  a 300m x 600m t r a n s m i t  loop 
w i t h  power be ing  s u p p l i e d  by a 2 kw. g e n e r a t o r .  For  a d e s c r i p t i o n  
of t h e  DEEPEM method, see appendix 

The su rvey  w a s  r u n  by D. 

G e o p h y s i c i s t ,  from June  1 0  t o  June  
( 3  men) w a s  s u p p l i e d  by R i o  Canex. 
were completed.  

INTERPRETATION: 
cv 

“A” . 
Anderson, a Crone Geophysics ,  
1 6 ,  1 9 8 1 .  A d d i t i o n a l  f i e l d  h e l p  

A t o t a l  o f  3 . 7 2 5  l i n e  k i l o m e t e r s  

The N i f t y  Option p r o p e r t y  is located on  t h e  s t e e p  side of 

a mountain.  The area o f  i n t e r e s t  i s  located a t  approx ima te ly  0+50S 

and d i p s  a t  - 4 5 ’  t o  t h e  n o r t h .  To maximize t h e  c o u p l i n g  o f  t h e  

pr imary  f i e l d  w i t h  t h e  zone of i n t e r e s t ,  t h e  t r a n s m i t  l oop  was p l a c e d  
t o  t h e  n o r t h  on t o p  of t h e  mountain,  and l i n e s  r u n  t o  t h e  s o u t h .  

Due t o  t h e  s t e e p  t e r r a i n ,  t h e  h o r i z o n t a l  component w a s  
measured w i t h  t h e  c o i l  b e i n g  hand h e l d .  Consequent ly  some l a t e  
t i m e  r e a d i n g s  a r e  n o s i y .  

N o  c o n d u c t o r s  w e r e  d e t e c t e d  i n  t h e  su rvey .  ___- _- _. _----- 
. ,“ I_ r.%. .*e, . . . , 25  

1 R e s p e c t f u l l y  submi t t ed  L c -  ..- . . .- 

@w David Anderson, G e o p h y s i c i s t  



-2- 

REMARKS VERT HORIZ. 
X-OVER PEAK TX LOOP u t  METERS 

SURVEYED LINE 

w 
~~ 

450W 400 1 



DESCRIPTION OF THE DEEPEM PULSE EM METHOD 

T h i s  ground EM method i s  s u i t e d  f o r  deep  p e n e t r a t i o n  
( 5 0  t o  200  meters) a p p l i c a t i o n s .  I n  o r d e r  t o  o b t a i n  deep  pene- 

t r a t i o n  a s t r o n g  p r imary  f i e l d  must b e  produced.  T h i s  i s  
a c h i e v e d  by u s i n g  a larger area ( u s u a l l y  lOOM x l O O M  o r  g r e a t e r )  
t r a n s m i t  l o o p  c o n s i s t i n g  of a s i n g l e  t u r n  o f  610 AWG w i r e .  

receiver c o i l  t a k e s  b o t h  v e r t i c a l  and h o r i z o n t a l  ( d i r e c t e d  a l o n g  

t h e  s u r v e y  l i n e )  measurements a t  s t a t i o n s  2 5  meters a p a r t  l o c a t e d  
on l i n e s  o u t s i d e  t h e  Tx l o o p  and p e r p e n d i c u l a r  t o  i t  ( a s  i n  a 
Turam s u r v e y ) .  Un l ike  Turam, l i n e s  c a n  be  r e a d  beyond t h e  edges  

of  t h e  Tx loop .  The o t h e r  h o r i z o n t a l  component ( p e r p e n d i c u l a r  
t o  t h e  s u r v e y  l i n e s )  s h o u l d  a l so  be  r e a d  i n  s i t u a t i o n s  where t h e  

c o n d u c t o r  i s  n o t  a s i m p l e  s h e e t  l i k e  form, s t r i k i n g  n e a r l y  perpen-  

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

The 

( 2 )  S i n c e  t h e  DEEPEM method measures  o n l y  secondary  f i e l d s  

i t  i s  n o t  a f f e c t e d  by rugged  t e r r a i n  u n l e s s  t h e  t e r r a i n  i t s e l f  i s  
c o n d u c t i v e .  I t  h a s  t h e  d i s a d v a n t a g e  of any l a r g e  loop  sys t em i n  
t h a t  e n e r g i z i n g  t h e  c o n d u c t o r  i s  dependen t  on t h e  p r imary  f i e l d  
c u t t i n g  t h e  c o n d u c t o r  a t  a good a n g l e .  I f  t h e  conduc to r  i s  n o t  c u t  

a t  a good a n g l e  it w i l l  n o t  be e n e r g i z e d  and w i l l  n o t  be  d e t e c t e d .  
T h i s  b l i n d  s p o t  can  be e l i m i n a t e d  by u s i n g  two s e p a r a t e  t r a n s m i t  
loops on e a c h  s i d e  of t h e  t a r g e t  a r e a .  I n  areas of  v e r y  h i g h  s u r -  

f a c e  c o n d u c t i v i t y  r i n g  c u r r e n t s  occur o u t s i d e  t h e  t r a n s m i t  l o o p  

and a re  c o n c e n t r a t e d  i n  t h e  area where s u r v e y  measurements a re  made. 
I n  s i t u a t i o n s  l i k e  t h i s  t h e  DEEPEM method s h o u l d  n o t  b e  used  and 
t h e  In-Loop P u l s e  EM method s h o u l d  be  used i n s t e a d .  

( 3 )  I n t e r p r e t a t i o n  of t h e  DEEPEM r e s u l t s  is  by means of com- 
p a r i s o n  w i t h  model s t u d y  c u r v e s .  The DEEPEM method is  e x c e l l e n t  

i n  i t s  a b i l i t y  t o  d i s t i n g u i s h  i f  a c o n d u c t o r  i s  v e r t i c a l ,  d i p p i n g  
o r  f l a t .  With v e r t i c a l  c o n d u c t o r s  t h e  v e r t i c a l  measurements produce  

a symmet r i ca l  c r o s s - o v e r  anomaly and t h e  h o r i z o n t a l  component 
produces  a p o s i t i v e  peak a t  t h e  c r o s s - o v e r  p o i n t .  For  a f l a t  con- 
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d u c t o r  t h e  v e r t i c a l  component produces  a p o s i t i v e  anomaly and 

t h e  h o r i z o n t a l  component produces  a c ross -ove r .  Dipping con- 
d u c t o r s  produce  p a t t e r n s  between t h e  t w o  ex t remes .  Width of 
conduc to r s  i s  bes t  d e t e r m i n e d b y  t h e  u s e  of two t r a n s m i t  loops 

on e i the r  s i d e  of t h e  conduc to r .  The method i s  ve ry  good a t  

d e t e c t i n g  deep s m a l l ,  l e n s - l i k e  conduc to r s  when t h e  s m a l l  con- 

d u c t o r  i s  n o t  t o o  f a r  removed from t h e  t r a n s m i t  loop  ( i . e .  w i t h -  

i n  200  meters).  

September 1 9 7 9 .  
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OPERATING INSTRUCTIONS: 

i S e t t i n g  Up The T r a n s m i t t e r  
( 4 8 0  W a t t ,  2 4  V o l t  Ou tpu t )  For  Surveys  O u t s i d e  The Tx Loop 

1.1 The Tx loop  i s  l a i d  o u t  as a s i n g l e  t u r n  o f  # 1 0  AWG 
copper  w i r e  i n  t h e  form o f  a s q u a r e  1 0 0  meters x 1 0 0  
meters o r  4 0 0 '  x 4 0 0 ' .  Twist o r  clamp c o n n e c t o r s  are  
used  a t  t h r e e  c o r n e r s .  The loop  shou ld  have a 
r e s i s t a n c e  o f  n o t  less t h a n  1 Ohm a n d  n o t  more t h a n  1 .5  
Ohms. The loop  ends  a re  connec ted  t o  t h e  "High Vol tage"  
clamps o f  t h e  Tx c o n t r o l  box. 

1 . 2  Connect t h e  motor g e n e r a t o r  ( 2 4  V o l t  o u t p u t )  w i r e s  - 
p l u s  ( r e d )  and minus ( b l a c k )  t o  t h e  b a t t e r y  clamps.  
Connect t h e  Tx c o n t r o l  i n p u t  w i r e s  p l u s  ( r e d )  and minus 
( b l a c k )  t o  t h e  same b a t t e r y  clamps. Check t h a t  t h e  i n -  
t e r n a l  p l u g  o f  t h e  b a t t e r y  pack has  been plugged i n  - 
(unplugged f o r  s h i p p i n g  s a f e t y ) .  
- Place Tx power s w i t c h  i n  "Sync" p o s i t i o n .  
- Check t h a t  c i r c u i t  b r e a k e r  i s  ' 'on. 

1 . 3  Place t h e  "Sync" s w i t c h  a t  p o s i t i o n  r e q u i r e d  f o r  l O m s  o r  
20ms o p e r a t i o n  r a d i o  sync o r  c a b l e  sync .  I f  c a b l e  sync  
i s  b e i n g  used  p u t  b l u e  w i r e  on minus and ye l low on p l u s .  
I f  r a d i o  sync  i s  b e i n g  used ra i se  an tenna  t o  f u l l  h e i g h t .  
C u r r e n t  ammeter shou ld  read 0 . 5  amp. 

1 . 4  Open g a s o l i n e  t a n k  a i r  v a l v e  and s t a r t  e n g i n e .  

1 . 5  Turn on loop  Tx c u r r e n t  by t u r n i n g  s w i t c h  from "Sync" t o  
"Pu l se"  ( +  second d e l a y ) .  C u r r e n t  on a m m e t e r  shou ld  
r e a d  between 6 and 8 amps (peak c u r r e n t  i s  a c t u a l l y  2 0  
amps) .  
DO NOT SWITCH FROM lOMS TO 20MS WITH PULSE O N .  

1 . 6  I f  t h e  b o o s t e r  an tenna  i s  r e q u i r e d  f o r  t h e  r a d i o  sync  i t  
shou ld  be se t  up and connec ted  i n  p l a c e  o f  t h e  rod  
an tenna .  

Rece ive r  

$ 1 . 0  P lug  i n  t h e  r e c e i v e r  c o i l ,  t u r n  p r e a m p l i f i e r  c o i l  b a t -  
ter ies  ON.  Swi t ch  r e c e i v e r  t o  t h e  a p p r o p r i a t e  "SYNC" 
p o s i t i o n  ( u s u a l l y  l O m s  RADIO)  - SYNC SIGNAL SHOULD BE 
GREATER THAN 9 0 0  on t h e  meter. Green f l a s h e r  shou ld  come 
on and remain s o l i d .  

1.1 S e t t i n g  up t h e  PP p o s i t i v e  and t h e  t iming  w i t h  t h e  r e c e i v e  
c o i l  v e r t i c a l  a t  approx ima te ly  1 0 0  meters o u t s i d e  t h e  loop ,  
t h e  t r a n s m i t  power o n  and t h e  " s y n c  g r e e n  f l a s h e r  on" .  
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F u n c t i o n  s w i t c h  a t  "ADJ" ,  sample s w i t c h  a t  " P P " ,  m e t e r  
g a i n  s w i t c h  a t  "x 1 0 0 "  g a i n  p o t  a t  " 1 0 0 " .  Turn t h e  
t i m i n g  p o t  t o  t h e  z e r o  p o s i t i o n  t h e n  r o t a t e  c l o c k w i s e  
u n t i l  t h e  meter n e e d l e  s t a r t s  t o  r i s e  ( s e t  t o  p o s i t i v e  
s ide if n e g a t i v e  u s i n g  PP p o s i t i v e  s w i t c h ) .  A d j u s t  
t i m i n g  p o t  ( and  g a i n  p o t )  u n t i l  t h e  t i m i n g  p o t  i s  s e t  
such  t h a t  t h e  n e e d l e  i s  a t  t h e  peak o f  t h e  p o s i t i v e  
r e s p o n s e  and l o c k  t h e  p o t  i n  t h i s  p o s i t i o n . 1  S e t  t h e  
g a i n  p o t  a t  500 .2  D o  n o t  move t h e  " s e t  PP pos i t i ve" ,  t h e  
t i m i n g  o r  g a i n  p o t s ,  t o r  a l l  r e a d i n g s  w i t h  t h  i s  t r a n s m i t  
l oop .  

1 . 2  Take a v e r t i c a l  r e a d i n g  and t h e n  a h o r i z o n t a l  r e a d i n g  
( c o i l  p o i n t e d  a l o n g  t h e  su rvey  l i n e  w i t h  t h e  head towards  
t h e  Tx l o o p ) .  Leave g a i n  p o t  a t  " 5 0 0 "  (see n o i s e )  and do 
n o t  worry i f  t h e  n e e d l e  goes  o f f  s c a l e  o n  ADJ  when t h e  
r e c e i v e r  i s  c l o s e  t o  t h e  Tx lOOp.3 

1 . 3  Record b o t h  v e r t i c a l  and h o r i z o n t a l  r e a d i n g s  f o r  e a c h  
s t a t i o n  - i f  a c o n d u c t o r  i s  de tec ted  t h e n  a p e r p e n d i c u l a r  
h o r i z o n t a l  r e a d i n g  s h o u l d  be t a k e n  when d i r e c t l y  o v e r  t h e  
conduc to r  ( f o r  s t r i k e  d i r e c t i o n  d e t e r m i n a t i o n ) .  When 
d i r e c t l y  o v e r  a c o n d u c t o r  peak ,  p o s i t i v e  r e a d i n g  i s  ob- 
t a i n e d  w i t h  a l o w  v e r t i c a l  r e a d i n g .  The d i r e c t i o n  t h e  
r e c e i v e  c o i l  head i s  p o i n t e d  m u s t  be r e c o r d e d .  

(1) I n s t r u c t i o n s  f o r  s e t t i n g  Z.T.S. can  be found i n  t h e  
PEM o p e r a t i n g  i n s t r u c t i o n s .  

(2) I n  areas of l o w  n o i s e , g a i n  p o t  may be  set  i n  t h e  750 
8 0 0  r ange .  

( 3 )  A t  any s t a t i o n .  I t  i s  i m p o r t a n t  t h a t  maximum d i s t a n c e  
be  m a i n t a i n e d  between t h e  r e c e i v e r  and receiver c o i l ,  
eg .  when t a k i n g  t h e  h o r i z o n t a l  measurement maximum 
d i s t a n c e  i s  m a i n t a i n e d  when t h e  receiver i s  between t h e  
receiver c o i l  and t h e  t r a n s m i t  l oop .  
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DEEPEM SURVEY 

Readings: I 

V e r t i c a l  - 4 0  -120  +120 +40 0 
+120  +200  +120 H o r i z o n t a l  0 

I 

0 
I 

Sample 1 

Tx Loop (1) 
V e r t i c a l  

I H o r i z o n t a l  
I 
I 
I 
I 

\ 
V 

J 

Vector P l o t t i n g  W i l l  P i n p o i n t  
Conduc to r ' s  Gepth L o c a t i o n  and 

. P o s s i b l y  Dip. P l o t  Over T h i s  
Range. 
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SURVEY PROCEDURE 

P l a n  of t h e  F i e l d  Survey 

Readings e v e r y  1 0 0 '  o r  25 meters. 

S u r f a c e  
I - - - - - - - - - -  7 

I Read v e r t i c a l  f i r s t  I 
I H o r i z o n t a l  s e c o n d  I 
I ( h e a d  p o i n t s  t o w a r d  
I I Tx Loop) 
I 

0 
O N  
r 1 0  i i  I .----------- 

Or 
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INSTRUCTIONS FOR OPERATION O F  BOOSTER RADIO ANTENNA 

The b o o s t e r  an tenna  c o n s i s t s  of a 1 / 4  wave, omni- 
d i r e c t i o n a l  an tenna .  I t  i s  assembled as p e r  i n s t r u c t i o n s  and 
mounted on a 5 . 5  meter (18') m a s t .  A 1 5 M  ( 5 0 ' )  c o - a x i a l  c a b l e  
f e e d s  from t h e  b a s e  of t h e  an tenna  i n t o  an an tenna  matcher .  

An a d d i t i o n a l  .6M ( 2 ' )  p a t c h  cord feeds from t h e  matcher  i n t o  
a f i e l d  s t r e n g t h  m e t e r  and from here t o  t h e  t r a n s m i t t e r .  

To a t t a c h  an tenna  t o  t h e  t r a n s m i t t e r ,  t h e  o r i g i n a l  
rod  an tenna  s u p p l i e d  w i t h  t h e  u n i t ,  must be removed. The co- 
a x i a l  c a b l e  f e e d i n g  from t h e  f i e l d  s t r e n g t h  meter has  t w o  
a l l i g a t o r  c l i p s  - one red, one b l a c k .  The red c l i p  i s  a t t a c h e d  
t o  t h e  c e n t r e  p o l e  of t h e  o r i g i n a l  mount and t h e  b l a c k  c l i p  
grounded on t h e  t r a n s m i t t e r  case. 

T o  t u n e  t h e  a n t e n n a ,  se t  t h e  "FWD-REF" s w i t c h  on t h e  
f i e l d  s t r e n g t h  meter t o  t h e  "FWD" p o s i t i o n .  A d j u s t  t h e  'ICAL" 
c o n t r o l  f o r  a f u l l  scale r e a d i n g  on t h e  m e t e r  ( t o  t h e  "SET" 

m a r k )  and t h e n  set  "FWD-REF" s w i t c h  t o  "REF". The r e a d i n g  on 

t h e  SWR s c a l e  i s  t h e  r a t i o  of t h e  impedance mismatch between 
t h e  c o - a x i a l  c a b l e  and t h e  an tenna .  T h i s  shou ld  be  a d j u s t e d  t o  
a minimum by a l t e r i n g  t h e  s e t t i n g s  on t h e  an tenna  matcher .  The 

o p e r a t o r  w i l l  have t o  exper iment  w i t h  t h e  matcher t o  o b t a i n  t h e  

optimum minimum r e a d i n g .  The an tenna  i s  now read.y f o r  t r a n s -  
m i s s i o n .  

P r o p e r l y  t u n e d ,  t h e  an tenna  i s  c a p a b l e  o f  t r a n s m i t t i n g  
a s i g n a l  t o  any p o i n t  w i t h i n  a DEEPEM survey  a r e a  ( u s i n g  100M2 
of 4 0 0  f t 2  t r a n s m i t  l o o p ) .  When i n  rough t e r r a i n  care s h o u l d  be  
t a k e n  t o  p l a c e  t h e  an tenna  on a h igh  p o i n t  maximizing t h e  

, e f f e c t i v e n e s s  of t h e  t r a n s m i t t e d  s i g n a l .  
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I / 

Replacement p a r t s  f o r  b o o s t e r  an tenna  can  b e  
o b t a i n e d  a t  Radio Shack d e a l e r s h i p s .  

P a r t  D e s c r i p t i o n  P a r t  Number 
l/4 Wave Antenna 2 1 - 9 0 1  

15Y P a t c h  Cord 278-971 
Antenna Matcher  21-513 
.6M P a t c h  Cord 278-965 
F.S.  Meter 21-525 
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STATION INTERVAL......25 MXTERS ALONG SLOPE: 

PLOTTED POSITIONS CORRECTED FOR TOPOGRAPHY 
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