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SUMMARY 

A t o t a l  o f  529 l ine-km of  s u r v e y  was f l own  w i t h  a 

DIGHEMIII s y s t e m  i n  November, 1987,  f o r  A r c h e r ,  C a t h r o  and 

A s s o c i a t e s  ( 1 9 8 1 )  L i m i t e d ,  o v e r  two s u r v e y  b l o c k s  i n  t h e  

~ a t s h e n s h i n i  R i v e r  a r e a ,  B . C .  

The EM s u r v e y  mapped numerous bed rock  c o n d u c t o r s .  A 

f e w  c o n d u c t o r s  a p p e a r  t o  be  m a g n e t i c ,  however most  o c c u r  

f l a n k i n g  magne t i c  a n o m a l i e s .  The EM 900 Hz d a t a  was used t o  

p r o d u c e  r e s i s t i v i t y  maps which show t h e  c o n d u c t i v e  

p r o p e r t i e s  o f  t h e  s u r v e y  a r e a s .  The t o t a l  f i e l d  and 

enhanced  m a g n e t i c  c o n t o u r  maps y i e l d  v a l u a b l e  i n f o r m a t i o n  

a b o u t  t h e  m a g n e t i c  r o c k  u n i t s  and bed rock  s t r u c t u r e s  w i t h i n  

t h e  s u r v e y  a r e a s .  An a t t e m p t  h a s  been made t o  i d e n t i f y  

EM r e s p o n s e s  d u e  t o  c u l t u r a l  s o u r c e s  w i t h i n  t h e  s u r v e y  

a r e a s .  However, c a u t i o n  is n e c e s s a r y  i n  s e l e c t i n g  t a r g e t s  

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

The s u r v e y  a r e a s  e x h i b i t  p o t e n t i a l  a s  h o s t s  f o r  b o t h  

c o n d u c t i v e  m a s s i v e  s u l p h i d e  d e p o s i t s  and weakly  c o n d u c t i v e  

z o n e s  of  d i s s e m i n a t e d  m i n e r a l i z a t i o n .  Some f e a t u r e s  a p p e a r  

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

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



p a r a m e t e r s ,  compi l ed  w i t h  g e o l o g i c a l  and g e o c h e m i c a l  

i n f o r m a t i o n ,  s h o u l d  b e  u s e f u l  i n  s e l e c t i n g  t a r g e t s  f o r  

fo l l ow-up  work. 

The u s e  o f  Dighem's  imaging  w o r k s t a t i o n  may p r o v i d e  

a d d i t i o n a l  u s e f u l  i n f o r m a t i o n  f rom t h e  s u r v e y .  C u r r e n t  

p r o c e s s i n g  t e c h n i q u e s  c a n  y i e l d  s t r u c t u r a l  d e t a i l s  which may 

be i m p o r t a n t  i n  f u r t h e r  d e f i n i n g  t h e  g e o l o g i c  s e t t i n g .  
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INTRODUCTION 

A DIGHEMIII electromagnetic/resistivity/magnetic 

survey was flown for Archer, Cathro and Associates (1981) 

Limited, from November 18 to 24, 1987, over two survey 

blocks in the Tatshenshini River area, B.C. (Figure 1). 

These blocks are located on NTS sheet 114P. 

Survey coverage consisted of approximately 529 

line-km over the blocks. Flight lines were flown with a 

line separation of 200 metres in an azimuthal direction of 

048"/228" over Area A and 044"/224" over Area B. Tie lines 

were flown perpendicular to the survey line direction. 

The survey employed the DIGHEMIII electromagnetic 

system. Ancillary equipment consisted of a magnetometer, 

radio altimeter, sequence camera and analog and digital 

recorders. 

This report is divided into sections for convenience. 

Section 2 describes the geophysical results. Section 3 

provides details on the equipment used in the survey and 

lists the recorded data and computed parameters. Section 4 

reviews the data processing procedures, with further 

information on the various parameters provided in Section 5. 



N o t  a l l  o f  o u r  p r o d u c t s  have  been p u r c h a s e d  a s  p a r t  o f  

t h e  s u r v e y  c o n t r a c t .  However, t h e y  can  be a c q u i r e d .  Our 

r e v i e w  o f  t h e s e  p r o d u c t s  i n  S e c t i o n s  4 and 5 may h e l p  you 

d e t e r m i n e  i f  t h e y  shoulci  b e  p u r c h a s e d .  Our s u g g e s t i o n s  i n  

t h i s  r e g a r d  a r e  summarized i n  T a b l e  2-1. 



PROPERTY HISTORY 

The Mansf ie ld p roper ty  cons i s t s  o f  s i x teen  c la ims (205 u n i t s )  staked along 

the  eastern margin o f  the Tatshenshin i  River  Va l ley .  The p rope r t y  was staked 

i n  1987 by Archer, Cathro & Associates (1981) L im i ted  on beha l f  o f  W6 J o i n t  

Venture. The cur ren t  operator  i s  NDU Resources Ltd.  The area was p rev ious l y  

staked i n  1962 by W.M. Erwin t o  cover th ree  nickel-copper occurrences found i n  

shear zones w i t h i n  quartz-carbonate a l t e r e d  u l t r a b a s i c  rocks found i n  a c u t  

bank on the  south s ide o f  Stanley Creek. Assays o f  up t o  4.6% n i c k e l  and 4% 

copper across 1.2 m were repo r ted  from trenches. A 1500 m l ong  by 450 m wide 

geochemical anomaly, thought t o  be caused l a r g e l y  by z inc ,  was o u t l i n e d  t o  the 

southeast.  A specimen o f  f l o a t  found on the  creek bank below the  trenches 

assayed 600 ppb p lat inum and 750 ppb pal ladium. A specimen o f  s i m i l a r  ma te r i a l  

found i n  creek f l o a t  about 500 m downstream re turned 660 ppb p lat inum, 430 ppb 
-C 

pal lad ium, 1.1% n icke l  and 0.23% coba l t .  

PHYSIOGRAPHY AND ACCESS 

Topography i s  subdued rang ing  from 850 t o  1050 m above sea l e v e l .  

Vegetat ion cons is ts  o f  sca t te red  scrub spruce and aspen groves a long creek 

v a l l e y s ,  g i v i n g  way t o  patches o f  buckbrush a t  lower e leva t ions .  Marsh areas 

p r e v a i l  i n  p rox im i t y  t o  the  Tatshenshin i  River  drainage system. The proper ty  

i s  e a s i l y  accessib le by v e h i c l e  from the  a l l -season Haines Highway system which 

l i n k s  Haines Junct ion, Y.T. w i t h  Haines, Alaska. 



ECONOMIC ASSESSMENT 

The property hoszs a series of Lower Triassic ultramafic sills that 

intrude a suspect2d isiand arc assemblage consisting of Permian to Triassic 

basic volcanic and vo1canoclastic rocks. The package generally grades upward 

into clastic sedimenzary rocks and limestones. The rocks are located within 

the eastern margin of a fauit-bounded segment of the Wrangellia Terrane, a 

similar setting to that at the Wellgreen deposit, located 220 km to the 

northwest. The ultramaiic sills are narrow, probably no wider than 50 m, and 

exhibit quartz-carSonat2 alteration along their margins, probably due to 

shearing. A 500 3 a 'ce  zone of intense quartz- carbonate altered rocks occurs 

along Stanley Creek and this alteration is probably localized by a regional 

fault which cross cuts the trend of the ultrabasic rocks. Exploration targets 

- consist of either primary segregated nickel/copper/platinum/palladium sulphides 

associated with tne ultrabasic sills or hydrothermal remobilized 

nickel/copper/pl azinurn/pai i adi um mineral ization occurring in veins. 
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SURVEY RESULTS 

SURVEY PRODUCTS 

T a b l e  2-1 l i s t s  t h e  p r o d u c t s  which can  be o b t a i n e d  from 

y o u r  s u r v e y .  Those  which a r e  p a r t  o f  t h e  c o n t r a c t  a r e  

i n d i c a t e d  i n  t h i s  t a b l e  by showing t h e  p r e s e n t a t i o n  s c a l e .  

These  t o t a l  8 maps. Note p a r t i c u l a r l y  t h o s e  p r o d u c t s  which 

a r e  recommended f o r  y o u r  s u r v e y  a r e a .  The recommendat ions  

a r e  b a s e d  on t h e  i n f o r m a t i o n  c o n t e n t  of p r o d u c t s  which would 

c o n t r i b u t e  t o  e i t h e r  r e d u c i n g  t h e  c o s t  o f  fo l l ow-up  and/or  

i n c r e a s i n g  t h e  l i k e l i h o o d  of  e x p l o r a t i o n  s u c c e s s .  

GENERAL DISCUSSION 

The s u r v e y  r e s u l t s  a r e  shown on two s e p a r a t e  map s h e e t s  

f o r  e a c h  p a r a m e t e r .  T a b l e s  2-2 and 2-3 summarize  t h e  EM 

r e s p o n s e s  on t h e  e l e c t r o m a g n e t i c  anomaly maps w i t h  r e s p e c t  

t o  c o n d u c t a n c e  g r a d e  and i n t e r p r e t a t i o n .  

Due t o  t h e  m o u n t a i n o u s  t e r r a i n  and snow c o v e r ,  some 

p rob lems  were  e n c o u n t e r e d  w i t h  f l i g h t  p a t h  r e c o v e r y .  While  

a s c e n d i n g  and d e s c e n d i n g  s t e e p  s l o p e s  t h e  a t t i t u d e  of  t h e  

h e l i c o p t e r  may c a u s e  t h e  camera t o  p o i n t  s e v e r a l  hundred 

metres beh ind  o r  ahead  o f  t h e  EM sys t em.  The p o s i t i o n  o f  

t h e  EM a n o m a l i e s  s h o u l d  t h e r e f o r e  b e  v e r i f i e d  by ground  

me thods  b e f o r e  d r i l l i n g .  



- 2-2 - 
Table 2-1 Plots Available from your Survey 

NO. OF ANOMALY PROFILES 
MAP SHEETS MAP ON MAP 

1 I 

Electromagnetic Anomalies 2 20,000 
-- - 

Probable Bedrock Conductors - 1 * I N/A 
I 

Resistivity ( 900 Hz) 2 - 
~esistivity ( 7,200 Hz) - 1 N/A I - 
- - -  

EM Magnetite 

Total Field Magnetics 2 N/A - 
Enhanced Magnetics 2 N/A - 
Vertical Gradient Magnetics - N/A - 

- 

2nd Vertical Derivative Magnetics- 
I 1 

Magnetic Susceptibility - - 
Apparent Depth ( 900 Hz) - N/A - 
Apparent Depth ( 7,200 Hz) - N/A - 
overburden Thickness - - 
Digital Profiles Worksheet profiles 10,000 

Interpreted profiles - 

N/ A Not available ***  Highly recommended due to its overall information content 
* *  Recommended 
* Qualified recommendation, as it may be useful in local areas 
- Not recommended 
10,000 Scale of delivered map, i.e,, 1:10,000 



TABLE 2-2 

EM ANOMALY STATISTICS FOR THE TA'J5HENSHINI RIWR,  AREA A 

CONDUCrOR 
GRADE 

CONDUCTOR 
MODEL 

CONDUCTANCE RANGE 
SEIMENS (NIBS) 

NUMBER OF 
RESPONSES 

MOST LJKELY SOURCE NUMBER OF 
RESFONSES 

DISCREZ'E BEDRL3CK CONDUCTOR 3 1 
DISCRETE BEDNICK OONDUC!lDR 1 18 
CONDUCTNE COVER 2 2 6  
RCCK UNIT OR ?HICK COVER 10 1 
EDGE CF WICE 03NDUCI'OR 2 6 
CULTURE 7 4 

(SEE EM MAP LEGEND FOR EXPLANATIONS) 



TABLE 2-3 

EM ANOMALY STATISTICS FOR THE TATSHENSHINI RIVER, AIiEA B 

CONDUCKlR 
GRADE 

CONDUCTOR 
MODEL 

TOTAL 

CONDUCTANCE RANGE 
SEIMEsrS (MHOS) 

> 100 
50 - 100 
20 - 50 
10 - 20 
5 - 10 

< 5 
INDETERMINATE 

NUMBER OF 
RESPONSES 

MOST LIKELY SOURCE NUMBER OF 
R E S P O ~ E S  

DISCRETE BEDROCK CIINDUCTOR 64 
DISCREl'E BEDROCK OJNDUCTOR 10 1 
CONDUCTIVE COVER 4 5 
E K  UNIT OR THICK 0 3 W R  4 
EDB OF WIIX CONDUCTOR 3 

(SEE EM MAP LEGEND FOR EXPLANATIONS) 



S e v e r e  stresses a r e  p l a c e d  o n  t h e  EM b i r d  d u r i n g  

sudden  e l e v a t i o n  c h a n g e s .  T h i s  r e s u l t s  i n  h i g h e r  t h a n  

no rma l  n o i s e  l e v e l s ,  p a r t i c u l a r l y  on  t h e  i n p h a s e  EM 

c h a n n e l s .  Most o f  t h e  n o i s e  r e l a t e d  r e s p o n s e s  were  

e l i m i n a t e d  from t h e  EM anomaly maps. However, i n  some c a s e s  

n o i s e  may have  d i s t o r t e d  t h e  r e s i s t i v i t y  c o n t o u r s .  

F u r t h e r m o r e ,  l i n e s  20170 t o  20250 were n o t  f l own  a s  t h e  

p i l o t  judged t h i s  a r e a  t o  be  t o o  h a z a r d o u s  f o r  s u r v e y  

f l y i n g .  

The e l e c t r o m a g n e t i c  anomaly maps show t h e  anomaly 

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

c o n d u c t a n c e  and d e p t h  b e i n g  i n d i c a t e d  by symbols .  Direct 

m a g n e t i c  c o r r e l a t i o n  is a l s o  shown i f  it e x i s t s .  Bedrock 

c o n d u c t o r s  a r e  i n d i c a t e d  by t h e  i n t e r p r e t i v e  symbols  "D" 

( f o r  t h i n  d i k e s )  or "B" ( f o r  o t h e r  c o n d u c t o r  g e o m e t r i e s ) .  

S u r f i c i a l  c o n d u c t o r s  a r e  i d e n t i f i e d  by t h e  i n t e r p r e t i v e  

symbol "S". The symbol " H "  is used t o  r e p r e s e n t  a  b u r i e d  

h a l f - s p a c e  r e s p o n s e .  Such a  r e s p o n s e  c o u l d  r e s u l t  f rom 

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

f l a t - l y i n g ,  c o n d u c t i v e ,  b e d r o c k  u n i t  b e n e a t h  a  r e l a t i v e l y  

r e s i s t i v e  c o v e r .  Responses  d e n o t e d  by t h e  symbol "Em 

r e f l e c t  t h e  edge  o f  a  wide c o n d u c t o r .  



EM l l anoma l i e s "  by d e f i n i t i o n  s h o u l d  r e f l e c t  d i s c r e t e  

c o n d u c t o r s .  Wide b e d r o c k  c o n d u c t o r s  or f  l a t - l y i n g  

c o n d u c t i v e  u n i t s ,  w h e t h e r  from s u r f i c i a l  or b e d r o c k  s o u r c e s ,  

g i v e  r i s e  t o  b r o a d  anomalous  r e s p o n s e s  on t h e  EM p r o f i l e s .  

These  may n o t  a p p e a r  on  t h e  e l e c t r o m a g n e t i c  anomaly maps i f  

t h e y  have  a r e g i o n a l  c h a r a c t e r  r a t h e r  t h a n  a l o c a l l y  

anomalous  c h a r a c t e r .  These  b road  c o n d u c t o r s ,  which more 

c l o s e l y  a p p r o x i m a t e  a h a l f  s p a c e  model ,  a r e  maximum c o u p l e d  

t o  t h e  h o r i z o n t a l  ( c o p l a n a r )  c o i l - p a i r  and a r e  c l e a r l y  

e v i d e n t  on t h e  r e s i s t i v i t y  p a r a m e t e r .  

Apparen t  r e s i s t i v i t y  maps were  p r e p a r e d  from t h e  900 Hz 

c o p l a n a r  d a t a .  The map f o r  Area A shows a b road  c o n d u c t i v e  

u n i t ,  a p p a r e n t l y  a t  d e p t h ,  which c o r r e s p o n d s  t o  a n o m a l i e s  

10200A t o  10410A. R e s i s t i v i t i e s  f o r  t h i s  u n i t  r a n g e  f rom 25 

ohm-m t o  100 ohm-m. Bedrock  c o n d u c t o r s  p r o d u c e  l i n e a r  low 

r e s i s t i v i t y  t r e n d s  f rom anomaly 10300E t o  10130A and 10710D 

t o  108001. 

S e v e r a l  z o n e s ,  which c o n s i s t  of  r e s i s t i v i t e s  below 100 

ohm-m, a p p e a r  t o  c o r r e s p o n d  t o  bed rock  c o n d u c t o r s  on  t h e  

r e s i s t i v i t y  c o n t o u r  map f o r  Area B. 

Magnet ic  maps were p r o d u c e d ,  and p r o v i d e  i n t e r e s t i n g  

i n f o r m a t i o n .  Some o f  t h e  p o s s i b l e  b e d r o c k  c o n d u c t o r s  



c o r r e l a t e  w i t h ,  o r  o c c u r  on t h e  f l a n k s  o f ,  m a g n e t i c  u n i t s .  

T h e r e  is  ample  e v i d e n c e  on t h e  m a g n e t i c  maps which 

s u g g e s t s  t h e  a r e a s  have  been  s u b j e c t e d  t o  mode ra t e  

d e f o r m a t i o n  and /o r  a l t e r a t i o n .  These  s t r u c t u r a l  

c o m p l e x i t i e s  a r e  e v i d e n t  on  t h e  c o n t o u r  maps a s  v a r i a t i o n s  

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

c h a n g e s  i n  s t r i k e  d i r e c t i o n .  

I f  a  s p e c i f i c  m a g n e t i c  i n t e n s i t y  can  be a s s i g n e d  t o  t h e  

r o c k  t y p e  which is b e l i e v e d  t o  h o s t  t h e  t a r g e t  

m i n e r a l i z a t i o n ,  it may be  p o s s i b l e  t o  s e l e c t  a r e a s  o f  h i g h e r  

p r i o r i t y  on t h e  b a s i s  o f  t h e  t o t a l  f i e l d  m a g n e t i c  maps. 

T h i s  is  based  on t h e  a s s u m p t i o n  t h a t  t h e  m a g n e t i t e  c o n t e n t  

o f  t h e  h o s t  r o c k s  w i l l  g i v e  r i s e  t o  a  l i m i t e d  r a n g e  o f  

c o n t o u r  v a l u e s  which  w i l l  p e r m i t  d i f f e r e n t i a t i o n  of v a r i o u s  

l i t h o l o g i c a l  u n i t s .  The m a g n e t i c  r e s u l t s ,  i n  c o n j u n c t i o n  

w i t h  t h e  o t h e r  g e o p h y s i c a l  p a r a m e t e r s ,  s h o u l d  p r o v i d e  

v a l u a b l e  i n f o r m a t i o n  which c a n  be used t o  e f f e c t i v e l y  map 

t h e  g e o l o g y  and s t r u c t u r e  i n  t h e  s u r v e y  a r e a .  Co lou red  maps 

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

d e f i n i n g  t h e  l i t h o l o g y  of  t h e  p r o p e r t y .  
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C o n d u c t o r  D e s c r i ~ t i o n s  

C o n d u c t o r  10030A-10060xA 

T h i s  weak,  n a r r o w ,  p o s s i b l e  b e d r o c k  c o n d u c t o r  

f l a n k s  a  n o r t h w e s t / s o u t h e a s t  t r e n d i n g  m a g n e t i c  h i g h .  

I t  may be  d u e  t o  non -magne t i c  m a t e r i a l  a s s o c i a t e d  w i t h  

a c o n t a c t .  

C o n d u c t o r s  10040B, 10040C-10060A 

These  c o n d u c t o r s  a p p e a r  t o  be a s s o c i a t e d  w i t h  t h e  

same n o r t h w e s t / s o u t h e a s t  t r e n d i n g  m a g n e t i c  h i g h  f l a n k e d  

by c o n d u c t o r  10030A-10060xA. C o n d u c t o r s  10040B and 

10040C-10060A are  w e a k l y  c o n d u c t i v e ,  n a r r o w ,  and may 

d i p  t o  t h e  s o u t h w e s t .  

C o n d u c t o r s  10030D, 10030E-10090B, 10040D-10050B, 
10050D-10170C, 10060B, 10070C-10130B, 
10082xA-10090A 

T h i s  a p p e a r s  t o  be  a  g r o u p  of t h i n ,  non -magne t i c ,  

c l o s e l y - s p a c e d  c o n d u c t o r s .  They may be  a s s o c i a t e d  w i t h  

a  c o n t a c t  b e t w e e n  a m a g n e t i c a l l y  a c t i v e  u n i t  t o  t h e  

s o u t h w e s t  o f  t h e s e  c o n d u c t o r s  and a m a g n e t i c a l l y  



q u i e t  u n i t  t o  t h e  n o r t h e a s t .  The c o n d u c t o r s  correla te  

w i t h  a l i n e a r  low r e s i s t i v i t y  t r e n d  o f  a b o u t  40 ohm-m. 

T h i s  low is o n  s t r i k e  w i t h  a low r e s i s t i v i t y  t r e n d  

which  c o r r e l a t e s  w i t h  a n o m a l i e s  10180B-10410A. 

C o n d u c t o r  10180B-10410A 

These  a n o m a l i e s  a r e  a t t r i b u t e d  t o  a b u r i e d  

h a l f - s p a c e .  They may be  t h e  r e s u l t  o f  a f l a t - l y i n g  

u n i t  o f  c o n d u c t i v e  b e d r o c k  o v e r l a i n  by r e l a t i v e l y  

r e s i s t i v e  c o v e r ,  or  t h i c k  o v e r b u r d e n  c o v e r e d  by a 

f r o z e n  l a y e r .  The c o n d u c t i v e  u n i t  a p p e a r s  t o  be  a t  a 

d e p t h  o f  a b o u t  25 m ,  and c o r r e l a t e s  w i t h  a  low 

r e s i s t i v i t y  t r e n d  o f  a b o u t  25 ohm-m t o  100 ohm-m. Much 

o f  t h e  c e n t r a l  p a r t  o f  t h e  s u r v e y  area,  f rom l i n e  10100 

t o  l i n e  10470 ,  a p p e a r s  t o  be  u n d e r l a i n  by a c o n d u c t i v e  

u n i t  a t  d e p t h s  b e t w e e n  5 and  25 metres. These  d e p t h s  

a r e  c a l c u l a t e d  u s i n g  a c o n d u c t i v e  e a r t h  model and a r e  

p r o f i l e d  as  t h e  d e p t h  c h a n n e l  on  t h e  1:10,000 scale 

p r o f i l e s .  

C o n d u c t o r s  10140xB-10391xB, 104401-10490E, 10510G-10551J 

These  a n o m a l i e s  a r e  weak ly  c o n d u c t i v e .  Some 

a p p e a r  s u r f  i c i a l  o n  t h e  p r o f i l e s .  O t h e r s  r e s e m b l e  

b e d r o c k  a n o m a l i e s  o r  a p p e a r  t o  b e  t h e  r e s u l t  o f  t h e  



e d g e  o f  a w ide  c o n d u c t o r .  T h e s e  a n o m a l i e s  may be  t h e  

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

o r  s u l p h i d e s ,  a s s o c i a t e d  w i t h  a c o n t a c t  or f a u l t .  The 

m a g n e t i c  c o n t o u r s  p a r a l l e l  t h e s e  c o n d u c t o r s  and a p p e a r  

t o  r e f l e c t  a f a u l t  o r  c o n t a c t .  

C o n d u c t o r s  10391C-10410C, 10470C-10480C, 10530D 

These  a p p e a r  t o  be  weak ly  c o n d u c t i v e ,  n a r r o w ,  

non-magne t ic  c o n d u c t o r s .  They p a r a l l e l  a l i n e a r ,  

n o r t h w e s t / s o u t h e a s t  t r e n d i n g  m a g n e t i c  h i g h ,  b u t  o c c u r  

w i t h i n  a r e l a t i v e l y  non-magne t ic  r o c k  u n i t .  

C o n d u c t o r s  10391B-10480B, 10420C-10460B, 10470xA-10480xA, 
10500B-10510CI 10500CI 10500D, 10510D-10571CI 
10540C, 10660D-10700C, 10730D-10750C 

These  weak,  n a r r o w  c o n d u c t o r s  f l a n k  a n o r t h w e s t /  

s o u t h e a s t  t r e n d i n g  m a g n e t i c  h i g h .  They may be  

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

c o n t a c t .  C o n d u c t o r  1  O54OD is an  i s o l a t e d ,  d i s c r e t e  

b e d r o c k  c o n d u c t o r .  



C o n d u c t o r s  10410xA-10480E, 10520F-10530F 

These  c o n d u c t o r s  a p p e a r  t o  be  i n d i c a t i v e  o f  

n a r r o w ,  non -magne t i c ,  b e d r o c k  s o u r c e s .  They s t r i k e  

n o r t h w e s t / s o u t h e a s t  and  p a r a l l e l  t h e  m a g n e t i c  c o n t o u r s  

i n  t h i s  a r e a .  T h e s e  c o n d u c t o r s  however ,  a r e  a d j a c e n t  

t o  a  b u r i e d  p i p e l i n e  and  t h e  r e s p o n s e s  may i n  p a r t  be  

due  t o  c u l t u r a l  s o u r c e s .  

C o n d u c t o r s  10520C-10530B, 10590B, 10590C-10601C 

These  c o n d u c t o r s  a p p e a r  t o  be d i r e c t l y  a s s o c i a t e d  

w i t h  a n o r t h w e s t / s o u t h e a s t  t r e n d i n g  m a g n e t i c  f e a t u r e .  

Anomal ies  10590B and  10590C-10601C have  w e l l - d e f i n e d  

p r o f i l e  s h a p e s .  T h e s e  c o n d u c t o r s  may be  i n d i c a t i v e  o f  

n a r r o w ,  m a g n e t i c  b e d r o c k  s o u r c e s .  T h e i r  c o n d u c t i v i t i e s  

may b e  u n d e r s t a t e d  as m a g n e t i t e  h a s  s u p p r e s s e d  t h e  

i n p h a s e  component  o f  t h e  EM r e s p o n s e s .  

C o n d u c t o r  10601A-10630A 

T h i s  may r e f l e c t  a weak,  n a r r o w ,  non-magne t ic  

b e d r o c k  c o n d u c t o r .  I t  p a r a l l e l s  t h e  m a g n e t i c  s t r i k e s  

i n  t h e  a r e a  and  t e r m i n a t e s  n e a r  a n  i s o l a t e d  m a g n e t i c  

h i g h ,  c e n t e r e d  on  f i d u c i a l  1053 o n  l i n e  10640 .  



C o n d u c t o r s  10610B, 10610C 

These  a p p e a r  t o  b e  d u e  t o  i s o l a t e d ,  n a r r o w  b e d r o c k  

s o u r c e s .  C o n d u c t o r  10610C o c c u r s  on t h e  f l a n k s  o f  a n  

i s o l a t e d  m a g n e t i t e  r e s p o n s e .  The m a g n e t i c  c o n t o u r s  may 

b e  i n d i c a t i v e  o f  a n o r t h e a s t / s o u t h w e s t  t r e n d i n g  

s t r u c t u r a l  b r e a k  i n  t h i s  a r e a .  

C o n d u c t o r s  10710D-108001, 10790E-10800G, 10790F-10800H, 
10680xB 

C o n d u c t o r  10710D-108001 s u g g e s t s  a t h i n ,  m a g n e t i c  

b e d r o c k  s o u r c e .  C o n d u c t a n c e  v a l u e s  and r e s i s t i v i t i e s  

may n o t  be  a c c u r a t e  d u e  t o  t h e  d i r e c t  c o r r e l a t i o n  of 

t h i s  c o n d u c t o r  t o  a m a g n e t i t e  r e s p o n s e .  N o r t h w e s t  o f  

l i n e  10700 t h e  s o u r c e  o f  c o n d u c t o r  10710D-108001 is n o t  

d e t e c t e d .  The m a g n e t i c  r e s p o n s e  weakens ,  b u t  

c o n t i n u e s  t o w a r d s  t h e  n o r t h w e s t .  C o n d u c t o r  10680xB may 

b e  i n d i c a t i v e  o f  a c h a n g e  i n  c o m p o s i t i o n  i n  t h i s  

m a g n e t i c  t r e n d ,  and it c o r r e l a t e s  w i t h  an  i n c r e a s e  i n  

t h e  m a g n e t i c  r e s p o n s e .  

C o n d u c t o r s  10790E-10800G and 10790F-10800H r e f l e c t  

n a r r o w ,  non -magne t i c  c o n d u c t o r s  wh ich  f l a n k  t h e  

m a g n e t i c  h i g h  a s s o c i a t e d  w i t h  c o n d u c t o r  107 10D-108001. 



T h e s e  c o n d u c t o r s  may c o n t i n u e  s o u t h e a s t  o f  t h e  s u r v e y  

boundary .  

C o n d u c t o r s  10730A-10800A, 10780A-10790xA, 10800B 

These  c o n d u c t o r s  are i n d i c a t i v e  o f  n a r r o w ,  

w e a k l y - c o n d u c t i v e ,  non-magne t ic  b e d r o c k  s o u r c e s .  

Conduc to r  1  O73OA- 1  O8OOA a p p e a r s  t o  d i p  t o  t h e  

n o r t h e a s t .  I t  may c o n t i n u e  s o u t h e a s t  o f  t h e  s u r v e y  

a r e a .  

T h e r e  are numerous  weak,  q u e s t i o n a b l e  b e d r o c k  r e s p o n s e s  

wh ich  may w a r r a n t  f u r t h e r  a t t e n t i o n .  T h e s e  i n c l u d e  10010B, 

10020Bl 10030Ct 19020At 19020xAr 1 0 1 7 0 ~ A - 1 0 1 8 0 ~ A ~  

10170B-10180xB, 10200F,  10431E, 10440G, 10440H, 10450xB, 

10450H, 10450xC, 10580xA, 10620xB, 10630xD, 10750A and 

107601.  Appendix  D, t h e  anomaly l i s t ,  s h o u l d  be  u sed  t o  

e n s u r e  t h a t  no b e d r o c k  a n o m a l i e s  a r e  o v e r l o o k e d .  Some o f  

the W S I I ,  U ~ ? I I ,  "Ell and V H I I  a n o m a l i e s  may be  upg raded  ba sed  

on  g e o l o g i c a l  e v i d e n c e .  

Area B 

C o n d u c t o r s  20010A-20020A, 20010xA, 20010B-20030B, 
2OOIOC-20020Ct 29020At 2902OB, 29020Ct 20020xAt 



These  c o n d u c t o r s  a r e  i n d i c a t i v e  o f  n a r r o w ,  

non-magne t ic  b e d r o c k  s o u r c e s .  They o c c u r  i n  a 

r e l a t i v e l y  non-magnet i c  u n i t  be tween  t w o  

s o u t h e a s t / n o r t h w e s t  t r e n d i n g  m a g n e t i c  h i g h s .  The 

c o n d u c t o r s  o n  l i n e s  20010 t o  20030 cor re la te  w i t h  a 

r e s i s t i v i t y  l o w  o f  a b o u t  60 ohm-m. 

C o n d u c t o r  20010D-20030C 

T h i s  a p p e a r s  t o  r e f l e c t  a n a r r o w ,  s o u t h w e s t -  

d i p p i n g ,  m a g n e t i c  b e d r o c k  s o u r c e .  

C o n d u c t o r s  20050C-20060xB, 20050xA-20160A, 20 160B, 
2 9 0 2 0 ~ - 2 0 1 5 0 B ,  20150C 

These  a p p e a r  t o  be  non-magne t ic  c o n d u c t o r s  which 

f l a n k  a s t r o n g l y  m a g n e t i c  n o r t h w e s t / s o u t h e a s t  t r e n d i n g  

u n i t .  C o n d u c t o r  29020D-20150B c o r r e l a t e s  w i t h  a low 

r e s i s t i v i t y  t r e n d  o f  a b o u t  40 ohm-m. 

C o n d u c t o r s  20120C-20160C, 20120D, 20120xB, 20140xA-20150F 

These  c o n d u c t o r s  may be  i n d i c a t i v e  o f  weak 
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conductivity associated with magnetite. 

Conductors 20260A-20270C, 202708-20360A, 20260xB, 
20260B-20340B, 20260C-20270xE, 20270xC, 20270xD, 
20330xA-20340xB, 20380A 

These conductors are loosely associated with a 

strong, arcuate shaped, magnetic feature. Conductor 

202608-203408 generally flanks, but in places directly 

correlates with a magnetite-rich source. It appears to 

dip to the southwest in the vicinity of anomaly 

20290B. Conductors 20260C-20270E and 20380A appear to 

be associated with magnetite. Conductors 20260A 

to 20360A and 20330xA-20340xB are due to a non-magnetic 

bedrock source on the flank of the strong magnetic 

feature. 

Conductors 20270xA-20300B, 20300A 

These conductors may be indicative of weak 

conductivity loosely associated with a magnetic high. 

Conductors 20391A-20420A, 203918-20440A, 20440B, 20440C, 
20490A-2053OA 

These conductors parallel a northwest/southeast 

trending magnetic high located near the southwest 



bounda ry  o f  

c o n t i n u e  s o u t  

t h e  s u r v e y  a r e a .  T h e s e  f e a t u r e s  may 

h e a s t  o f  t h e  s u r v e y  area. D ~ P S  i n  t h e  

v i c i n i t y  o f  a n o m a l i e s  20410B and 20500A a p p e a r  t o  b e  

n o r t h e a s t .  

C o n d u c t o r s  20410C-20530D, 204203-204403, 204303-20490xA, 
20430F-20460Cl 20440xA-20450Cf 204408,  
20450xA-20530F, 204803-205303, 20500C-20530C 

T h i s  g r o u p  o f  c o n d u c t o r s  r e f l e c t s  m u l t i p l e ,  

c l o s e l y - s p a c e d ,  t h i n ,  non-magne t ic  b e d r o c k  s o u r c e s .  

They g e n e r a l l y  s t r i k e  n o r t h w e s t / s o u t h e a s t  and p a r a l l e l  

t h e  m a g n e t i c  f e a t u r e s  i n  t h e  a r e a .  

Due t o  t h e  f a c t  t h a t  t h e  c o n d u c t o r s  are c l o s e l y  

s p a c e d ,  d i p  d e t e r m i n a t i o n s  a r e  u n r e l i a b l e .    ips a p p e a r  

t o  be  s o u t h w e s t  i n  t h e  v i c i n i t y  o f  a n o m a l i e s  20530F, 

205203,  20520D and  20480D. However, d i p s  a p p e a r  t o  b e  

n o r t h e a s t  f o r  a n o m a l i e s  20450A, 20460A, 204908 and 

20510D. 

These  c o n d u c t o r s  c o r r e l a t e  w i t h  a r e s i s t i v i t y  low 

i n  t h e  r a n g e  o f  40 ohm-m t o  150 ohm-m. 



C o n d u c t o r  20450E 

T h i s  is i n d i c a t i v e  o f  a  n a r r o w ,  i s o l a t e d  b e d r o c k  

s o u r c e  l o c a t e d  i n  a m a g n e t i c  l o w .  

C o n d u c t o r  20490xB-20500G 

T h i s  c o n d u c t o r  

c o n d u c t i v i t y  a s s o c i a t e d  

C o n d u c t o r  204903 

T h i s  i s a p p a r  e n t l  

s u g g e s t s  a  zone  o f  weak 

w i t h  m a g n e t i t e .  

y  a m o d e r a t e l y  s t r o n g ,  b e d r o c k  

c o n d u c t o r  wh ich  f l a n k s  a s t r o n g  i s o l a t e d  m a g n e t i c  peak .  

C o n d u c t o r  205206-205308 

T h i s  c o n d u c t o r  may be  i n d i c a t i v e  o f  'weak  

c o n d u c t i v i t y  a s s o c i a t e d  w i t h  a m a g n e t i c  h i g h .  

S e v e r a l  o t h e r  weak,  q u e s t i o n a b l e  b e d r o c k  r e s p o n s e s  were 

i d e n t i f i e d  i n  t h i s  a r e a .  They i n c l u d e  2004OxA, 20110xB, 

20270xB, 20270A, 204706,  20480xA and 205308. The anomaly 

l i s t s  i n  a p p e n d i x  D s h o u l d  b e  c o n s u l t e d  t o  e n s u r e  t h a t  no  

b e d r o c k  anomal i e s  are o v e r l o o k e d .  Some 



o f  t h e  " S ? "  and S a n o m a l i e s  s u c h  a s  20340A, 20350xB and 

20360B may w a r r a n t  f u r t h e r  i n v e s t i g a t i o n  depending  on t h e i r  

g e o l o g i c a l  s e t t i n g s .  
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SURVEY EQUIPMENT AND FLIGHT RECORDS 

The geophysical instruments and aircraft employed in 

the survey were as follows: 

Electromagnetic System 

Type : 

Coil orientations/frequencies: 

Channels recorded: 

Sensitivity: 

Sample rate: 

DIGHEMIII System 

coaxial / 900 Hz 
coplanar/ 900 Hz 
coplanar/ 7,200 Hz 

3 inphase channels 
3 quadrature channels 

0.2 ppm at 900 Hz 
0.4 ppm at 7,200 Hz 

10 per second 

The electromagnetic system utilizes a multi-coil 

coaxial/coplanar technique to energize conductors in 

different directions. The coaxial transmitter coil is 

vertical with its axis in the flight direction. The 

coplanar coils are horizontal. The secondary fields are 



s e n s e d  s i m u l t a n e o u s l y  by means o f  r e c e i v e r  c o i l s  which are 

maximum couple 'd t o  t h e i r  r e s p e c t i v e  t r a n s m i t t e r  co i l s .  The 

s y s t e m  y i e l d s  an  i n p h a s e  and a  q u a d r a t u r e  c h a n n e l  from each  

t r a n s m i t t e r - r e c e i v e r  c o i l - p a i r .  The t r a n s m i t t e r - r e c e i v e r  

c o i l  s e p a r a t i o n  is 8  metres. The e l e c t r o n ~ a g n e t i c  s e n s o r s  

a r e  housed i n  a  b i r d  which is towed 30 m below t h e  

le h e l i c o p t e r .  f w ~ i &  G bfGn Ce 5 6 0  &s- 

E x c e l l e n t  r e s o l u t i o n  and d i s c r i m i n a t i o n  o f  c o n d u c t o r s  

is  e n s u r e d  by t h e  f a s t  s ample  r a t e .  When a common f r e q u e n c y  

i s  used  on two o r t h o g o n a l  c o i l - p a i r s  ( c o a x i a l  and c o p l a n a r ) ,  

i n p h a s e  and q u a d r a t u r e  " d i f f e r e n c e  c h a n n e l "  p a r a m e t e r s  a r e  

o b t a i n e d .  These p a r a m e t e r s  a r e  u s e f u l  i n  d i s c r i m i n a t i n g  

be tween  bedrock  and s u r f i c i a l  c o n d u c t o r s ,  even  though  s u c h  

c o n d u c t o r s  may e x h i b i t  s i m i l a r  c o n d u c t a n c e  v a l u e s .  

Magnetometer 

Type : Geometrics G803, P r o t o n  

S e n s i t i v i t y :  1.0 nT 

Sample r a t e :  1  p e r  s econd  

The magnetometer  s e n s o r  was towed i n  a  b i r d  15 m below 

t h e  h e l i c o p t e r .  



M a a n e t i c  Base S t a t i o n  

Type : G e o m e t r i c s  826A d i g i t a l  r e c o r d i n g  p r o t o n  

p r e c e s s i o n  

S e n s i t i v i t y :  0.50 nT 

Sample r a t e :  o n c e  p e r  5 s e c o n d s  

The b a s e  s t a t i o n  magnetometer  r e c o r d s  t h e  d i u r n a l  

v a r i a t i o n s  o f  t h e  e a r t h ' s  m a g n e t i c  f i e l d .  The c l o c k  of  t h e  

b a s e  s t a t i o n  i s  s y n c h r o n i z e d  w i t h  t h a t  o f  t h e  a i r b o r n e  

s y s t e m  t o  p e r m i t  s u b s e q u e n t  removal  o f  d i u r n a l  d r i f t .  

Rada r  A l t i m e t e r  

Type : S p e r r y  AA 220 

S e n s i t i v i t y :  1  f t  

Analoa Reco rde r  

Type : RMS GR33 d o t - m a t r i x  g r a p h i c s  r e c o r d e r  

The a n a l o g  p r o f i l e s  were  r e c o r d e d  on c h a r t  p a p e r  i n  t h e  

a i r c r a f t  d u r i n g  t h e  s u r v e y .  T a b l e  3-1 l i s t s  t h e  g e o p h y s i c a l  

d a t a  c h a n n e l s .  



D i g i t a l  Data A c q u i s i t i o n  

Type : S c i n t r e x  CD16 

Tape  Deck: RMS TCR12, 6400 b p i ,  t a p e  c a r t r i d g e  r e c o r d e r  

The d i g i t a l  d a t a  were used  t o  g e n e r a t e  a number o f  

computed  p a r a m e t e r s .  Bo th  measu red  and computed p a r a m e t e r s  

were p l o t t e d  as  " d i g i t a l  p r o f i l e s "  d u r i n g  d a t a  p r o c e s s i n g ,  

as  shown i n  T a b l e  3-2. 

I n  T a b l e  3-2, t h e  l o g  r e s i s t i v i t y  scale o f  0.06 

decade/mm means t h a t  t h e  r e s i s t i v i t y  c h a n g e s  by an  o r d e r  o f  

m a g n i t u d e  i n  16 .5  mm. The r e s i s t i v i t i e s  a t  0 ,  33 and 67 mm 

up f rom t h e  b o t t o m  o f  t h e  d i g i t a l  p r o f i l e  are r e s p e c t i v e l y  

1 ,  100 a n d  10 ,000  ohm-m. 

T r a c k i n g  Camera 

Type : 

The 

,umbers  

Geocam 75SF, 35 mrn f i l m  

camera  was o p e r a t e d  i n  f r ame  mode and  f i d u c i a l  

were  i m p r i n t e d  o n  t h e  m a r g i n  o f  e a c h  f r ame .  T h i s  

p r o c e d u r e  e n s u r e s  a c c u r a t e  c o r r e l a t i o n  o f  a n a l o g  and d i g i t a l  

d a t a  w i t h  r e s p e c t  t o  v i s i b l e  f e a t u r e s  on t h e  g r o u n d .  
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Table 3-1. The Analog Profiles 

CXI 
CXQ 
CPl I 
CPl Q 
CP2I 
CP2Q 
ALT 
PMGC 
PMGF 

coaxial  inphase ( 900 Hz) 
coaxial  quad ( 900 Hz) 
coplanar inphase ( 900 Hz) 
coplanar quad ( 900 Hz) 
coplanar inphase (7200 Hz) 
coplanar quad (7200 Hz) 
a l t imeter  
magnetics, coarse 
magnetics, f i ne  

Channel 
Name (Freq) 

MAG 
ALT 
C X I  ( 900 Hz) 
CXQ ( 900 Hz) 
CPI ( 900 Hz) 
CPQ ( 900 Hz) 
CPI (7200 Hz) 
CFQ (7200'Hz) 

DIFI ( 900 Hz) 
DIFQ ( 900 Hz) 
CDT 
RES ( 900 Hz) 
RES (7200 Hz) 
DP ( 900 Hz) 
DP (7200 Hz) 

2.5 ppn 
2.5 ppn 
2.5 Ppm 
2.5 PPn 

5 PPm 
5 Ppm 
3 m 

10 nT 
2 nT 

Sensi t iv i ty  
P r  

CXI ( 900 Hz) 
CXQ ( 900 Hz) 
CPI ( 900 Hz) 
CPQ ( 900 Hz) 
CPI (7200 Hz) 
CFQ (7200 Hz) 
ALT 
MAG 

Designation on 
d i g i t a l  p ro f i l e  

Table 3-2. The Digital Profiles 

Observed parameters 

magnetics 
b i rd  height  
vertical coaxial  coi l -pai r  inphase 
v e r t i c a l  coaxial  coi l -pai r  quadrature 
horizontal  coplanar coi l -pai r  inphase 
horizontal  coplanar coil-pair  quadrature 
horizontal  coplanar coil-pair  inphase 
horizontal  coplanar coil-pair  quadrature 

Camouted Parameters 

d i f ference function inphase £ran CXI and CPI 
di f ference function quadrature £ran CXQ and CPQ 
conductance 
log r e s i s t i v i t y  
log r e s i s t i v i t y  
apparent depth 
apparent depth 

Scale 
un i t  s/mm 

10 nT 
6 m 
2 m  
2 m  
2ppn 
2 m  
4 PPTl 
4 m  

2 p p n  
2 m  
1 grade 
.06 decade 
.06 decade 
6 m 
6 m 



R e c o g n i z a b l e  t o p o g r a p h i c  o r  c u l t u r a l  f e a t u r e s  a r e  used  

t o  p l o t  f i d u c i a l s  on  t h e  b a s e  maps t o  l o c a t e  t h e  t r a c k  o f  

t h e  a i r c r a f t .  Unusua l  s p e e d  changes  a r e  d e t e c t e d  d u r i n g  

computer  p r o c e s s i n g .  Such speed  c h a n g e s  may be i n d i c a t i v e  

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

l o c a t i o n s  t h e r e f o r e  r e f l e c t  a  more s t r i n g e n t  c h e c k i n g  t h a n  

is n o r m a l l y  p r o v i d e d  by manual f l i g h t  p a t h  r e c o v e r y  

t e c h n i q u e s .  

A i r c r a f t  

Company: F r o n t i e r  H e l i c o p t e r s  ~ i m i t e d  

Type : A e r o s p a t i a l  AS350B 

R e g i s t r a t i o n  C-GOLV 

The h e l i c o p t e r  f l e w  a t  an a v e r a g e  a i r s p e e d  o f  110 km/h 

a t  a  h e i g h t  o f  60  m .  



DATA PROCESSING PROCEDURES 

The f o l l o w i n g  p r o d u c t s  a r e  a v a i l a b l e  from your  s u r v e y  

d a t a .  Those which a r e  n o t  p a r t  of t h e  s u r v e y  c o n t r a c t  may 

be a c q u i r e d  l a t e r .  R e f e r  t o  T a b l e  2-1 f o r  a  summary o f  

t h e s e  p r o d u c t s .  

Base  Map 

The b a s e  map o f  t h e  s u r v e y  a r e a  was p r e p a r e d  f rom 

a 1 :50,000 t o p o g r a p h i c  map. The base  map supp lemen ted  by a  

p h o t o  m o s a i c ,  was u sed  d u r i n g  t h e  c o u r s e  of  t h e  s u r v e y  f o r  

v i s u a l  r e f e r e n c e  and f o r  s u b s e q u e n t  f l i g h t  p a t h  r e c o v e r y .  

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

t h e  same t o p o g r a p h i c  b a s e  map. 

E l e c t r o m a g n e t i c  Anomal i e s  

Anomalous e l e c t r o m a g n e t i c  r e s p o n s e s  a r e  s e l e c t e d  and 

a n a l y s e d  by compu te r  t o  p r o v i d e  a  p r e l i m i n a r y  

e l e c t r o m a g n e t i c  anomaly map. T h i s  p r e l i m i n a r y  Eh map i s  

u s e d ,  by t h e  g e o p h y s i c i s t ,  i n  c o n j u n c t i o n  w i t h  t h e  d i g i t a l  

p r o f i l e s  ( d e s c r i b e d  be low)  , t o  p roduce  t h e  f i n a l  EM anomaly 

map showing i n t e r p r e t e d  c o n d u c t o r s .  These  i n c l u d e  bed rock ,  

s u r f i c i a l  and c u l t u r a l  c o n d u c t o r s .  A map c o n t a i n i n g  o n l y  

b e d r o c k  c o n d u c t o r s  c a n  be g e n e r a t e d ,  i f  d e s i r e d .  



R e s i s t i v i t y  

The a p p a r e n t  r e s i s t i v i t y  

t h e  i n p h a s e  and q u a d r a t u r e  

i n  ohm-m may be g e n e r a t e d  f rom 

EM components  f o r  any  o f  t h e  

f r e q u e n c i e s ,  u s i n g  a p s e u d o - l a y e r  h a l f s p a c e  model.  A 

r e s i s t i v i t y  map p o r t r a y s  a l l  t h e  EM i n f o r m a t i o n  f o r  t h a t  

f r e q u e n c y  o v e r  t h e  e n t i r e  s u r v e y  a r e a .  T h i s  c o n t r a s t s  w i t h  

t h e  e l e c t r o m a g n e t i c  anomaly map which p r o v i d e s  i n f o r m a t i o n  

o n l y  o v e r  i n t e r p r e t e d  c o n d u c t o r s .  The l a r g e  dynamic r a n g e  

makes t h e  r e s i s t i v i t y  p a r a m e t e r  an e x c e l l e n t  mapping t o o l .  

EM M a g n e t i t e  

The a p p a r e n t  p e r c e n t  m a g n e t i t e  by w e i g h t  is  computed 

w h e r e v e r  m a g n e t i t e  p r o d u c e s  a  n e g a t i v e  i n p h a s e  EM r e s p o n s e .  

T o t a l  F i e l d  M a s n e t i c s  

The a e r o m a g n e t i c  d a t a  a r e  c o r r e c t e d  f o r  d i u r n a l  

v a r i a t i o n  u s i n g  t h e  m a g n e t i c  b a s e  s t a t i o n  d a t a .  The 

r e g i o n a l  IGRF f i e l d  is  removed from t h e  d a t a  i f  r e q u i r e d  

unde r  t h e  terms of  t h e  c o n t r a c t .  

Enhanced M a g n e t i c s  

The t o t a l  f i e l d  m a g n e t i c  d a t a  a r e  s u b j e c t e d  t o  a  

p r o c e s s i n g  a l g o r i t h m .  T h i s  a l g o r i t h m  e n h a n c e s  t h e  r e s p o n s e  

o f  m a g n e t i c  b o d i e s  i n  t h e  upper  500  m and a t t e n u a t e s  t h e  

r e s p o n s e  o f  d e e p e r  b o d i e s .  The r e s u l t i n g  enhanced  m a g n e t i c  

map p r o v i d e s  a  b e t t e r  d e f i n i t i o n  and r e s o l u t i o n  o f  



n e a r - s u r f a c e  m a g n e t i c  u n i t s .  I t  a l s o  i d e n t i f i e s  weak 

m a g n e t i c  f e a t u r e s  which may n o t  be e v i d e n t  on t h e  t o t a l  

f i e l d  m a g n e t i c  map. However, r e g i o n a l  m a g n e t i c  v a r i a t i o n s ,  

and m a g n e t i c  lows c a u s e d  by remanence ,  a r e  b e t t e r  d e f i n e d  on  

t h e  t o t a l  f i e l d  m a g n e t i c  map. The t e c h n i q u e  is d e s c r i b e d  i n  

more d e t a i l  i n  S e c t i o n  5. 

M a g n e t i c  ~ e r i v a t i v e s  

The t o t a l  f i e l d  m a g n e t i c  d a t a  may be s u b j e c t e d  t o  a  

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

v e r t i c a l  g r a d i e n t  

s econd  v e r t i c a l  d e r i v a t i v e  

m a g n e t i c  s u s c e p t i b i l i t y  w i t h  r e d u c t i o n  t o  t h e  p o l e  

upward/downward c o n t i n u a t i o n s  

A l l  t h e s e  f i l t e r i n g  t e c h n i q u e s  improve t h e  r e c o g n i t i o n  

of n e a r - s u r f a c e  m a g n e t i c  b o d i e s  w i t h  t h e  e x c e p t i o n  of  upward 

c o n t i n u a t i o n .  Any of  t h e  above  p a r a m e t e r s  c a n  be produced  

a t  you r  r e q u e s t .  Dighem's  p r o p r i e t a r y  enhanced  m a g n e t i c  

t e c h n i q u e  ( d e s c r i b e d  i m m e d i a t e l y  a b o v e )  i s  d e s i g n e d  t o  

p r o v i d e  you w i t h  a  g e n e r a l  " a l l - p u r p o s e "  map, combining t h e  

more u s e f u l  f e a t u r e s  o f  t h e  above p a r a m e t e r s .  



D i g i t a l  P r o f i l e s  

Distance-based p r o f i l e s  of the  d i g i t a l l y  recorded 

geophysical  da ta  a r e  generated and p l o t t e d  by computer. 

These p r o f i l e s  a l s o  contain the ca lcula ted  parameters which 

a r e  used i n  the  i n t e r p r e t a t i o n  process.  These can be 

produced both as  a  worksheet p r i o r  t o  i n t e r p r e t a t i o n ,  and 

a l s o  i n  the  f i n a l  cor rec ted  form a f t e r  i n t e r p r e t a t i o n .  The 

correc ted  p r o f i l e s  d i sp lay  electromagnetic anomalies w i t h  

t h e i r  respect ive  i n t e r p r e t i v e  symbols. The d i f fe rences  

between the  worksheets and the  f i n a l  corrected form occur 

only w i t h  respect  t o  t h e  ca lcula ted  parameters. The 

measured geophysical d a t a  a re  the  same f o r  both the  

worksheet and correc ted  p r o f i l e s .  

Contour, Colour and Shadow Map Displays 

The geophysical da ta  a re  in te rpo la ted  onto a  regular  

g r i d  a t  a  2.5 mm i n t e r v a l  using a  cubic sp l ine  technique. 

The r e s u l t i n g  g r i d  is s u i t a b l e  for  generating a  contour map 

of  exce l l en t  q u a l i t y .  

Sol id color maps a re  produced by in te rpo la t ing  the g r i d  

down t o  the p i x e l  s i z e .  The parameter is then color coded 

based on amplitude t o  provide a  s o l i d  color  "contour" map. 



Dighem software provides several  shadowing techniques. Both mnochramatic (cormnonly 
green) or plychromatic ( f u l l  co lor )  maps may be produced. Monochromatic shadow 
maps are of ten preferred wer plychrcinatic maps for reasons of c la r i ty .  

SDat Sun 

The spot sun technique tends to m i m i c  nature. The sun occupies a spot i n  the  sky at  
a defined azimuth and inclination.  The surface of the  data gr id  ca s t s  shadows. This 
is the standard technique used by industry to produce mnochrmat ic  shadow maps. 

A cha rac t e r i s t i c  of the spot sun technique is tha t  shadows are cas t  i n  proportion tc  
how w e l l  the  sunlight in te rsec t s  the  feature.  Features which are al.rr~~st pa ra l l e l  tc  
the sun's  azimuth may cas t  no shadow a t  all .  To avoid t h i s  problem, Dighem's 
hemispheric sun technique may be employed. 

Hemispheric Sun 

The hemispheric sun technique was developed by Dighem. The method involves l ightin5 
up a hemisphere. I f ,  for example, a north hemispheric sun is selected,  features  of 
a l l  s t r i k e s  w i l l  have t h e i r  north s ide  in sun and t h e i r  south side i n  shadow. The 
hemispheric sun l i gh t s  up a l l  features ,  without a bias  caused by s t r ike .  The method 
y i e ld s  sharply defined mnochrcinatic shadows. 

The hemispheric sun technique always improves shadow casting,  par t i cu la r ly  where 
folding and cross-cutting s t ruc tures  occur. Nevertheless, it is important to center 
the  hemisphere perpendicular t o  the  regional s t r ike .  Features which s t r i k e  paral le l  
to the  center of the hemisphere r e s u l t  in  ambiguity. This is because the t w o  s ides  
of t he  feature  may yield a l ternat ing pat terns  of sun and shadow. I f  t h i s  proves to 
be a problem in  your survey area,  Dighem's anni sun technique may be anployed. 

Qrni sun 

The canni sun technique was also developed by Dighem. The survey area is centered 
within a r ing of sunlight. This l i g h t s  up a l l  features without any s t r i k e  bias. 
The r e s u l t  is brightly defined mnochrcinatic features with d i f fuse  shadows. 

M u l t i  Sun 

Two or three  spot suns, with d i f f e r en t  azimuths, may be mnbined in  a s ingle  
presentation.  The shadows a re  displayed on me map by the  use of d i f fe ren t  m l o r s ,  
e .g . , by using a green sun and a red sun. Scme users f ind the interplay of colors 
reduces the  c l a r i t y  of the shadowed product. 

~olvchraMtic Maps 

Any of the  above mnochrcinatic shadow maps can be ambined with the standard 
contour-type sol id  color map. The r e s u l t  is a p lych rana t i c  shadow map. Such maps 
are e s the t i ca l l y  pleasing, and are preferred by m e  users. A disadvantage is tha t  
ambiguity e x i s t s  between changes i n  amplitude and changes i n  shadow. 

Fig. 4-1 Shadow Mapping 



Monochromatic shadow maps a r e  g e n e r a t e d  by employing  an  

a r t i f i c i a l  sun  t o  c a s t  shadows on a  s u r f a c e  d e f i n e d  by t h e  

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

shadowing t e c h n i q u e ,  a s  shown i n  F i g u r e  4-1. The v a r i o u s  

shadow t e c h n i q u e s  may be  a p p l i e d  t o  t o t a l  f i e l d  or enhanced  

m a g n e t i c  d a t a ,  m a g n e t i c  d e r i v a t i v e s ,  VLF, r e s i s t i v i t y ,  e tc .  

Of t h e  v a r i o u s  m a g n e t i c  p r o d u c t s ,  t h e  shadow o f  t h e  enhanced  

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

g e o l o g i c a l  s t r u c t u r e s  w i t h  c r i s p e r  images  and improved 

r e s o l u t i o n .  



BACKGROUND INFORMATION 

T h i s  s e c t i o n  p r o v i d e s  background i n f o r m a t i o n  o n  

p a r a m e t e r s  which a r e  a v a i l a b l e  from your  s u r v e y  d a t a .  Those 

which a r e  n o t  o b t a i n e d  a s  p a r t  of t h e  s u r v e y  c o n t r a c t  may be  

g e n e r a t e d  l a t e r  f rom raw d a t a  which is a v a i l a b l e  on you r  

d i g i t a l  a r c h i v e  t a p e .  

ELECTROMAGNETICS 

DIGHEM e l e c t r o m a g n e t i c  r e s p o n s e s  f a l l  i n t o  two g e n e r a l  

c l a s s e s ,  d i s c r e t e  and b r o a d .  The d i s c r e t e  c l a s s  c o n s i s t s  of 

s h a r p ,  w e l l - d e f i n e d  a n o m a l i e s  from d i s c r e t e  c o n d u c t o r s  s u c h  

a s  s u l f i d e  l e n s e s  and s t e e p l y  d i p p i n g  s h e e t s  of g r a p h i t e  and 

s u l f i d e s .  The b r o a d  c l a s s  c o n s i s t s  of wide a n o m a l i e s  f rom 

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  s u r f a c e  s u c h  a s  f l a t l y  

d i p p i n g  g r a p h i t e  or s u l f i d e  s h e e t s ,  s a l i n e  w a t e r - s a t u r a t e d  

s e d i m e n t a r y  f o r m a t i o n s ,  c o n d u c t i v e  o v e r b u r d e n  and r o c k ,  and 

g e o t h e r m a l  z o n e s .  A v e r t i c a l  c o n d u c t i v e  s l a b  w i t h  a  w i d t h  

o f  200  m would s t r a d d l e  t h e s e  two c l a s s e s .  

The v e r t i c a l  s h e e t  ( h a l f  p l a n e )  is t h e  most common 

model used f o r  t h e  a n a l y s i s  o f  d i s c r e t e  c o n d u c t o r s .  A l l  

a n o m a l i e s  p l o t t e d  on  t h e  e l e c t r o m a g n e t i c  map a r e  a n a l y z e d  

a c c o r d i n g  t o  t h i s  model.  The f o l l o w i n g  s e c t i o n  e n t i t l e d  



D i s c r e t e  Conductor  A n a l y s i s  d e s c r i b e s  t h i s  model i n  d e t a i l ,  

i n c l u d i n g  t h e  e f f e c t  o f  u s i n g  it on a n o m a l i e s  c a u s e d  by 

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

The c o n d u c t i v e  e a r t h  ( h a l f  s p a c e )  model is s u i t a b l e  f o r  

b road  c o n d u c t o r s .  R e s i s t i v i t y  c o n t o u r  maps r e s u l t  f rom t h e  

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

Mapping d e s c r i b e s  t h e  method f u r t h e r ,  i n c l u d i n g  t h e  e f f e c t  

o f  u s i n g  it on a n o m a l i e s  caused  by d i s c r e t e  c o n d u c t o r s  such  

a s  s u l f i d e  b o d i e s .  

Geome t r i c  i n t e r p r e t a t i o n  

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

g e o m e t r i c  shape  and d i p  of  t h e  c o n d u c t o r .  F i g u r e  5-1 shows 

t y p i c a l  D I G H E M  anomaly s h a p e s  which a r e  used t o  g u i d e  t h e  

g e o m e t r i c  i n t e r p r e t a t i o n .  

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

The EM a n o m a l i e s  a p p e a r i n g  on t h e  e l e c t r o m a g n e t i c  map 

a r e  a n a l y z e d  by computer  t o  g i v e  t h e  c o n d u c t a n c e  ( i . e . ,  

c o n d u c t i v i t y - t h i c k n e s s  p r o d u c t )  i n  mhos o f  a  v e r t i c a l  s h e e t  

model .  T h i s  is done  r e g a r d l e s s  of t h e  i n t e r p r e t e d  g e o m e t r i c  

s h a p e  o f  t h e  c o n d u c t o r .  T h i s  is n o t  a n  u n r e a s o n a b l e  





p r o c e d u r e ,  b e c a u s e  t h e  computed c o n d u c t a n c e  i n c r e a s e s  a s  t h e  

e l e c t r i c a l  q u a l i t y  o f  t h e  c o n d u c t o r  i n c r e a s e s ,  r e g a r d l e s s  o f  

i t s  t r u e  s h a p e .  DIGHEM a n o m a l i e s  a r e  d i v i d e d  i n t o  s i x  

g r a d e s  o f  c o n d u c t a n c e ,  a s  shown i n  T a b l e  5-1 below.  The 

c o n d u c t a n c e  i n  mhos is t h e  r e c i p r o c a l  o f  r e s i s t a n c e  i n  ohms. 

T a b l e  5-1. EM Anomaly G r a d e s  

Anomaly Grade  Mho Range 

The c o n d u c t a n c e  v a l u e  is a  g e o l o g i c a l  p a r a m e t e r  b e c a u s e  

it is a c h a r a c t e r i s t i c  o f  t h e  c o n d u c t o r  a l o n e .  I t  g e n e r a l l y  

is  i n d e p e n d e n t  o f  f r e q u e n c y ,  f l y i n g  h e i g h t  or d e p t h  o f  

b u r i a l ,  a p a r t  f rom t h e  a v e r a g i n g  o v e r  a  g r e a t e r  p o r t i o n  of  

t h e  c o n d u c t o r  a s  h e i g h t  i n c r e a s e s  . l  Sma l l  a n o m a l i e s  f rom 

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

a n o m a l i e s  f rom s h a l l o w  weak c o n d u c t o r s  b e c a u s e  t h e  fo rmer  

w i l l  have l a r g e r  c o n d u c t a n c e  v a l u e s .  

Conduc t ive  o v e r b u r d e n  g e n e r a l l y  p r o d u c e s  b road  EM 

r e s p o n s e s  which may n o t  be  shown a s  a n o m a l i e s  on t h e  EM 

1 T h i s  s t a t e m e n t  is an  a p p r o x i m a t i o n .  D I G H E M ,  w i t h  i t s  
s h o r t  c o i l  s e  a r a t i o n ,  t e n d s  t o  y i e l d  l a r g e r  and more ti a c c u r a t e  con  u c t a n c e  v a l u e s  t h a n  a i r b o r n e  s y s t e m s  
h a v i n g  a  l a r g e r  c o i l  s e p a r a t i o n .  



maps. However, p a t c h y  c o n d u c t i v e  o v e r b u r d e n  i n  o t h e r w i s e  

r e s i s t i v e  a r e a s  c a n  y i e l d  d i s c r e t e  a n o m a l i e s  w i t h  a  

c o n d u c t a n c e  g r a d e  ( c f .  T a b l e  5-1 ) of  1 ,  or e v e n  of  2 f o r  

c o n d u c t i n g  c l a y s  which have  r e s i s t i v i t i e s  a s  low a s  50 

ohm-m. I n  a r e a s  where  ground  r e s i s t i v i t i e s  c a n  be below 10 

ohm-m, anoma l i e s  c a u s e d  by w e a t h e r i n g  v a r i a t i o n s  and s i m i l a r  

c a u s e s  can  have  a n y  c o n d u c t a n c e  g r a d e .  The anomaly s h a p e s  

f rom t h e  m u l t i p l e  c o i l s  o f t e n  a l l o w  s u c h  c o n d u c t o r s  t o  be  

r e c o g n i z e d ,  and t h e s e  a r e  i n d i c a t e d  by t h e  l e t t e r s  S ,  H ,  and 

sometimes E on t h e  map ( s e e  l e g e n d  on t h e  EM map) .  

For  bed rock  c o n d u c t o r s ,  t h e  h i g h e r  anomaly g r a d e s  

i n d i c a t e  i n c r e a s i n g l y  h i g h e r  c o n d u c t a n c e s .  Examples : 

D I G H E M ' s  N e w  I n s c o  c o p p e r  d i s c o v e r y  (Noranda ,  Canada)  

y i e l d e d  a  g r a d e  4 anomaly,  a s  d i d  t h e  n e i g h b o u r i n g  

c o p p e r - z i n c  Magusi R i v e r  o r e  body; M a t t a b i  ( c o p p e r - z i n c ,  

S t u r g e o n  Lake,  Canada)  and W h i s t l e  ( n i c k e l ,  Sudbury ,  

Canada)  gave  g r a d e  5 ;  and D I G H E M ' s  Montcalm n i c k e l - c o p p e r  

d i s c o v e r y  (Timmins,  Canada)  y i e l d e d  a  g r a d e  6 anomaly.  

G r a p h i t e  and s u l f i d e s  c a n  s p a n  a l l  g r a d e s  b u t ,  i n  any  

p a r t i c u l a r  s u r v e y  a r e a ,  f i e l d  work may show t h a t  t h e  

d i f f e r e n t  g r a d e s  i n d i c a t e  d i f f e r e n t  t y p e s  o f  c o n d u c t o r s .  

S t r o n g  c o n d u c t o r s  ( i . e . ,  g r a d e s  5  and 6 )  a r e  c h a r a c t e r -  

i s t i c  o f  m a s s i v e  s u l f i d e s  o r  g r a p h i t e .  Modera te  c o n d u c t o r s  



( g r a d e s  3 and 4 )  t y p i c a l l y  r e f l e c t  g r a p h i t e  o r  s u l f i d e s  of a  

less mass ive  c h a r a c t e r ,  w h i l e  weak b e d r o c k  c o n d u c t o r s  

( g r a d e s  1  and 2 )  c a n  s i g n i f y  p o o r l y  c o n n e c t e d  g r a p h i t e  or 

h e a v i l y  d i s s e m i n a t e d  s u l f i d e s .  Grade 1 c o n d u c t o r s  may n o t  

r e s p o n d  t o  ground  EM equ ipmen t  u s i n g  f r e q u e n c i e s  l ess  t h a n  

2000 Hz. 

The p r e s e n c e  o f  s p h a l e r i t e  o r  gangue c a n  r e s u l t  i n  

ore d e p o s i t s  h a v i n g  weak t o  mode ra t e  c o n d u c t a n c e s .  A s  

an  example ,  t h e  t h r e e  m i l l i o n  t o n  l e a d - z i n c  d e p o s i t  o f  

R e s t i g o u c h e  Mining C o r p o r a t i o n  n e a r  B a t h u r s t ,  Canada,  

y i e l d e d  a  w e l l  d e f i n e d  g r a d e  1  c o n d u c t o r .  The 10 p e r c e n t  

by volume of s p h a l e r i t e  o c c u r s  a s  a  c o a t i n g  a round  t h e  f i n e  

g r a i n e d  mass ive  p y r i t e ,  t h e r e b y  i n h i b i t i n g  e l e c t r i c a l  

c o n d u c t  i o n .  

F a u l t s ,  f r a c t u r e s  and s h e a r  zones  may p roduce  a n o m a l i e s  

which t y p i c a l l y  have  low c o n d u c t a n c e s  ( e . g . ,  g r a d e s  1  

and 2 ) .  Conduc t ive  r o c k  f o r m a t i o n s  c a n  y i e l d  a n o m a l i e s  o f  

any  conduc tance  g r a d e .  The c o n d u c t i v e  m a t e r i a l s  i n  s u c h  

r o c k  f o r m a t i o n s  c a n  be s a l t  w a t e r ,  wea the red  p r o d u c t s  s u c h  

a s  c l a y s ,  o r i g i n a l  d e p o s i t i o n a l  c l a y s ,  and c a r b o n a c e o u s  

m a t e r i a l .  

On t h e  i n t e r p r e t e d  e l e c t r o m a g n e t i c  map, a  l e t t e r  

i d e n t i f i e r  and an i n t e r p r e t i v e  symbol a r e  p l o t t e d  b e s i d e  t h e  



EM g r a d e  symbol.  The h o r i z o n t a l  rows o f  d o t s ,  under  t h e  

i n t e r p r e t i v e  symbol ,  i n d i c a t e  t h e  anomaly a m p l i t u d e  on t h e  

f  1 i g h t  r e c o r d .  The v e r t i c a l  column o f  d o t s ,  unde r  t h e  

anomaly l e t t e r ,  g i v e s  t h e  e s t i m a t e d  d e p t h .  I n  a r e a s  where  

a n o m a l i e s  a r e  c rowded ,  t h e  l e t t e r  i d e n t i f i e r s  , i n t e r p r e t i v e  

symbols  and d o t s  may be o b l i t e r a t e d .  The EM g r a d e  symbols ,  

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

i n f o r m a t i o n  c a n  be  o b t a i n e d  from t h e  anomaly l i s t i n g  

appended  t o  t h i s  r e p o r t .  

The p u r p o s e  o f  i n d i c a t i n g  t h e  anomaly a m p l i t u d e  by d o t s  

is t o  p r o v i d e  an e s t i m a t e  of t h e  r e l i a b i l i t y  o f  t h e  conduc- 

t a n c e  c a l c u l a t i o n .  Thus ,  a  conduc tance  v a l u e  o b t a i n e d  f rom 

a  l a r g e  ppm anomaly ( 3  or 4 d o t s )  w i l l  t e n d  t o  be  a c c u r a t e  

w h e r e a s  one  o b t a i n e d  f rom a  s m a l l  ppm anomaly ( n o  d o t s )  

c o u l d  be q u i t e  i n a c c u r a t e .  The a b s e n c e  o f  a m p l i t u d e  d o t s  

i n d i c a t e s  t h a t  t h e  anomaly from t h e  c o a x i a l  c o i l - p a i r  is 

5 ppm o r  less  on b o t h  t h e  i n p h a s e  and q u a d r a t u r e  c h a n n e l s .  

Such s m a l l  a n o m a l i e s  c o u l d  r e f l e c t  a  weak c o n d u c t o r  a t  t h e  

s u r f a c e  o r  a  s t r o n g e r  c o n d u c t o r  a t  d e p t h .  The c o n d u c t a n c e  

g r a d e  and d e p t h  e s t i m a t e  i l l u s t r a t e s  which o f  t h e s e  

p o s s i b i l i t i e s  f i t s  t h e  r e c o r d e d  d a t a  b e s t .  

F l i g h t  l i n e  d e v i a t i o n s  o c c a s i o n a l l y  y i e l d  c a s e s  where  

t w o  a n o m a l i e s ,  h a v i n g  s i m i l a r  c o n d u c t a n c e  v a l u e s  b u t  



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

o n  t h e  same c o n d u c t o r .  Such examples  i l l u s t r a t e  t h e  

r e l i a b i l i t y  o f  t h e  c o n d u c t a n c e  measurement  w h i l e  showing 

t h a t  t h e  d e p t h  e s t i m a t e  c a n  be u n r e l i a b l e .  T h e r e  a r e  a  

number o f  f a c t o r s  which c a n  produce  an error i n  t h e  d e p t h  

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

by  t h e  a l t i m e t e r ,  o v e r l y i n g  c o n d u c t i v e  o v e r b u r d e n ,  and t h e  

l o c a t i o n  and a t t i t u d e  o f  t h e  c o n d u c t o r  r e l a t i v e  t o  t h e  

f l i g h t  l i n e .  Conduc to r  l o c a t i o n  and a t t i t u d e  can  p r o v i d e  an 

e r r o n e o u s  d e p t h  e s t i m a t e  b e c a u s e  t h e  s t r o n g e r  p a r t  of t h e  

c o n d u c t o r  may be d e e p e r  or t o  one s i d e  of  t h e  f l i g h t  l i n e ,  

o r  b e c a u s e  it h a s  a  s h a l l o w  d i p .  A heavy  t r e e  c o v e r  c a n  

a l s o  p roduce  e r r o r s  i n  d e p t h  e s t i m a t e s .  T h i s  is because  t h e  

d e p t h  e s t i m a t e  is computed a s  t h e  d i s t a n c e  of  b i r d  from 

c o n d u c t o r ,  minus t h e  a l t i m e t e r  r e a d i n g .  The a l t i m e t e r  can  

l o c k  o n t o  t h e  t o p  of  a  d e n s e  f o r e s t  canopy .  T h i s  s i t u a t i o n  

y i e l d s  a n  e r r o n e o u s l y  l a r g e  d e p t h  e s t i m a t e  b u t  d o e s  n o t  

a f  f  e c t  t h e  c o n d u c t a n c e  e s t i m a t e .  

~ i p  symbols  a r e  u sed  t o  i n d i c a t e  t h e  d i r e c t i o n  of d i p  

o f  c o n d u c t o r s .  These  symbols  a r e  used o n l y  when t h e  anomaly 

s h a p e s  a r e  unambiguous,  which u s u a l l y  r e q u i r e s  a f a i r l y  

r e s i s t i v e  e n v i r o n m e n t .  

A f u r t h e r  i n t e r p r e t a t i o n  is p r e s e n t e d  on  t h e  EM map by 

means of  t h e  l i n e - t o - l i n e  c o r r e l a t i o n  of  a n o m a l i e s ,  which i s  



b a s e d  on a  compar i son  o f  anomaly s h a p e s  on a d j a c e n t  l i n e s .  

T h i s  p r o v i d e s  c o n d u c t o r  a x e s  which may d e f i n e  t h e  g e o l o g i c a l  

s t r u c t u r e  o v e r  p o r t i o n s  o f  t h e  s u r v e y  a r e a .  The a b s e n c e  of  

c o n d u c t o r  a x e s  i n  an  a r e a  i m p l i e s  t h a t  a n o m a l i e s  c o u l d  n o t  

b e  c o r r e l a t e d  f rom l i n e  t o  l i n e  w i t h  r e a s o n a b l e  con£ i d e n c e .  

D I G H E M  e l e c t r o m a g n e t i c  maps a r e  d e s i g n e d  t o  p r o v i d e  

a  c o r r e c t  i m p r e s s i o n  o f  c o n d u c t o r  q u a l i t y  by means of  t h e  

c o n d u c t a n c e  g r a d e  symbols .  The symbols  c a n  s t a n d  a l o n e  

w i t h  g e o l o g y  when p l a n n i n g  a  fo l l ow-up  program.  The a c t u a l  

c o n d u c t a n c e  v a l u e s  a r e  p r i n t e d  i n  t h e  a t t a c h e d  anomaly l i s t  

f o r  t h o s e  who w i s h  q u a n t i t a t i v e  d a t a .  The anomaly ppm and 

d e p t h  a r e  i n d i c a t e d  by i n c o n s p i c u o u s  d o t s  which s h o u l d  n o t  

d i s t r a c t  f rom t h e  c o n d u c t o r  p a t t e r n s ,  w h i l e  b e i n g  h e l p f u l  

t o  t h o s e  who w i s h  t h i s  i n f o r m a t i o n .  The map p r o v i d e s  an 

i n t e r p r e t a t i o n  of  c o n d u c t o r s  i n  t e r m s  of l e n g t h ,  s t r i k e  and 

d i p ,  g e o m e t r i c  s h a p e ,  c o n d u c t a n c e ,  d e p t h ,  and t h i c k n e s s  (see 

b e l o w ) .  The a c c u r a c y  is comparab le  t o  an i n t e r p r e t a t i o n  

f rom a  h i g h  q u a l i t y  g round  EM s u r v e y  h a v i n g  t h e  same l i n e  

s p a c i n g .  

The a t t a c h e d  EM anomaly l i s t  p r o v i d e s  a  t a b u l a t i o n  o f  

a n o m a l i e s  i n  ppm, c o n d u c t a n c e ,  and d e p t h  f o r  t h e  v e r t i c a l  

s h e e t  model.  The EM anomaly l i s t  a l s o  shows t h e  c o n d u c t a n c e  

and d e p t h  f o r  a  t h i n  h o r i z o n t a l  s h e e t  (who le  p l a n e )  model,  



b u t  o n l y  t h e  v e r t i c a l  s h e e t  p a r a m e t e r s  a p p e a r  on  t h e  

EM map. The h o r i z o n t a l  s h e e t  model is s u i t a b l e  f o r  a f l a t l y  

d i p p i n g  t h i n  b e d r o c k  c o n d u c t o r  s u c h  a s  a  s u l f i d e  s h e e t  

h a v i n g  a  t h i c k n e s s  l ess  t h a n  10 m .  The l i s t  a l s o  shows t h e  

r e s i s t i v i t y  and d e p t h  f o r  a  c o n d u c t i v e  e a r t h  ( h a l f  s p a c e )  

model ,  which is  s u i t a b l e  f o r  t h i c k e r  s l a b s  s u c h  a s  t h i c k  

c o n d u c t i v e  o v e r b u r d e n .  I n  t h e  EM anomaly l i s t ,  a  d e p t h  

v a l u e  of z e r o  f o r  t h e  c o n d u c t i v e  e a r t h  model ,  i n  an a r e a  o f  

t h i c k  c o v e r ,  warns  t h a t  t h e  anomaly may be c a u s e d  by 

c o n d u c t i v e  o v e r b u r d e n .  

S i n c e  d i s c r e t e  b o d i e s  n o r m a l l y  a r e  t h e  t a r g e t s  o f  

EM s u r v e y s ,  l o c a l  b a s e  ( o r  z e r o )  l e v e l s  a r e  used to  compute 

l o c a l  anomaly a m p l i t u d e s .  T h i s  c o n t r a s t s  w i t h  t h e  u s e  

o f  t r u e  z e r o  l e v e l s  which a r e  used  t o  compute t r u e  EM 

a m p l i t u d e s .  L o c a l  anomaly a m p l i t u d e s  a r e  shown i n  t h e  

EM anomaly l i s t  and t h e s e  a r e  used t o  compute t h e  v e r t i c a l  

s h e e t  p a r a m e t e r s  of c o n d u c t a n c e  and d e p t h .  Not shown i n  t h e  

EM anomaly l i s t  a r e  t h e  t r u e  a m p l i t u d e s  which a r e  used t o  

compute t h e  h o r i z o n t a l  s h e e t  and c o n d u c t i v e  e a r t h  

p a r a m e t e r s .  

X-type e l e c t r o m a g n e t i c  r e s p o n s e s  

DIGHEM maps c o n t a i n  x- type  EM r e s p o n s e s  i n  a d d i t i o n  

t o  EM a n o m a l i e s .  An x- type  r e s p o n s e  is below t h e  n o i s e  



t h r e s h o l d  of  3 ppm, and r e f l e c t s  one  of  t h e  f o l l o w i n g :  a 

weak c o n d u c t o r '  n e a r  t h e  s u r f a c e ,  a  s t r o n g  c o n d u c t o r  a t  d e p t h  

( e . g . ,  100 t o  120 m be low s u r f a c e )  or t o  one s i d e  o f  t h e  

f l i g h t  l i n e ,  o r  ae rodynamic  n o i s e .  Those r e s p o n s e s  t h a t  

have  t h e  a p p e a r a n c e  of  v a l i d  bed rock  a n o m a l i e s  on t h e  f l i g h t  

p r o f i l e s  a r e  i n d i c a t e d  by a p p r o p r i a t e  i n t e r p r e t i v e  symbols  

(see EM map l e g e n d ) .  The o t h e r s  p r o b a b l y  do n o t  w a r r a n t  

a r e  o f  f u r t h e r  i n v e s t i g a t i o n  u n l e s s  t h e i r  l o c a t i o n s  

c o n s i d e r a b l e  g e o l o g i c a l  i n t e r e s t .  

The t h i c k n e s s  p a r a m e t e r  

DIGHEM c a n  p r o v i d e  an i n d i c a t i o n  of t 

a  s t e e p l y  d i p p i n g  c o n d u c t o r .  The a m p l i t u d e  

:he t h i c k n e s s  o f  

of t h e  c o p l a n a r  

anomaly ( e . g . ,  CPI c h a n n e l  on t h e  d i g i t a l  p r o f i l e )  i n c r e a s e s  

r e l a t i v e  t o  t h e  c o a x i a l  anomaly ( e . g . ,  C X I )  a s  t h e  a p p a r e n t  

t h i c k n e s s  i n c r e a s e s ,  i . e . ,  t h e  t h i c k n e s s  i n  t h e  h o r i z o n t a l  

p l a n e .  (The t h i c k n e s s  is  e q u a l  t o  t h e  c o n d u c t o r  w i d t h  i f  

t h e  c o n d u c t o r  d i p s  a t  90 d e g r e e s  and s t r i k e s  a t  r i g h t  a n g l e s  

t o  t h e  f l i g h t  l i n e . )   his r e p o r t  r e f e r s  t o  a  c o n d u c t o r  a s  

t h i n  when t h e  t h i c k n e s s  is l i k e l y  t o  be less  t h a n  3 m ,  and - 
t h i c k  when i n  e x c e s s  o f  10 m. T h i c k  c o n d u c t o r s  a r e  

i n d i c a t e d  on t h e  EM map by ( c r e s c e n t s ) .  F o r  b a s e  m e t a l  

e x p l o r a t i o n  i n  s t e e p l y  d i p p i n g  geo logy ,  t h i c k  c o n d u c t o r s  c a n  

be h i g h  p r i o r i t y  t a r g e t s  b e c a u s e  many m a s s i v e  s u l f i d e  ore 



b o d i e s  a r e  t h i c k ,  w h e r e a s  non-economic b e d r o c k  c o n d u c t o r s  

a r e  o f t e n  t h i n .  The s y s t e m  c a n h o t  s e n s e  t h e  t h i c k n e s s  when 

t h e  s t r i k e  o f  t h e  c o n d u c t o r  i s  s u b p a r a l l e l  t o  t h e  f l i g h t  

l i n e ,  when t h e  c o n d u c t o r  h a s  a  s h a l l o w  d i p ,  when t h e  anomaly 

a m p l i t u d e s  a r e  s m a l l ,  o r  when t h e  r e s i s t i v i t y  o f  t h e  

env i ronmen t  is below 100 ohm-m. 

R e s i s t i v i t y  mapping 

A r e a s  o f  w i d e s p r e a d  c o n d u c t i v i t y  a r e  commonly 

e n c o u n t e r e d  d u r i n g  s u r v e y s .  I n  such  a r e a s ,  a n o m a l i e s  can  

be  g e n e r a t e d  by d e c r e a s e s  o f  o n l y  5 m i n  s u r v e y  a l t i t u d e  a s  

w e l l  a s  by i n c r e a s e s  i n  c o n d u c t i v i t y .  The t y p i c a l  f l i g h t  

r e c o r d  i n  c o n d u c t i v e  a r e a s  is c h a r a c t e r i z e d  by i n p h a s e  and 

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

EM p e a k s  r e f l e c t  e i t h e r  i n c r e a s e s  i n  c o n d u c t i v i t y  o f  t h e  

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

a r e a s ,  a p p a r e n t  r e s i s t i v i t y  p r o f i l e s  and c o n t o u r  maps a r e  

n e c e s s a r y  f o r  t h e  c o r r e c t  i n t e r p r e t a t i o n  o f  t h e  a i r b o r n e  ' 

d a t a .  The a d v a n t a g e  o f  t h e  r e s i s t i v i t y  p a r a m e t e r  is 

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

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

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

a n a l y s i s  a l s o  h e l p s  t h e  i n t e r p r e t e r  t o  d i f f e r e n t i a t e  between 

c o n d u c t i v e  t r e n d s  i n  t h e  bed rock  and t h o s e  p a t t e r n s  t y p i c a l  



o f  c o n d u c t i v e  o v e r b u r d e n .  For  example ,  d i s c r e t e  c o n d u c t o r s  

w i l l  g e n e r a l l y  a p p e a r  a s  nar row lows  on t h e  c o n t o u r  map 

and b road  c o n d u c t o r s  ( e . g . ,  o v e r b u r d e n )  w i l l  a p p e a r  a s  

wide lows .  

The r e s i s t i v i t y  p r o f i l e  ( s e e  t a b l e  i n  Appendix A )  and 

t h e  r e s i s t i v i t y  c o n t o u r  map p r e s e n t  t h e  a p p a r e n t  r e s i s t i v i t y  

u s i n g  t h e  s o - c a l l e d  p s e u d o - l a y e r  ( o r  b u r i e d  ) h a l f  s p a c e  

model d e f i n e d  by F r a s e r  ( 1 9 7 8 ) ~ .  T h i s  model c o n s i s t s  o f  

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

d e p t h  c h a n n e l  (see  Appendix A )  g i v e s  t h e  a p p a r e n t  d e p t h  

below s u r f a c e  o f  t h e  c o n d u c t i v e  m a t e r i a l .  The a p p a r e n t  

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

r e s i s t i v e  l a y e r .  The a p p a r e n t  d e p t h  ( o r  t h i c k n e s s )  

p a r a m e t e r  w i l l  be  p o s i t i v e  when t h e  uppe r  l a y e r  is more 

r e s i s t i v e  t h a n  t h e  u n d e r l y i n g  m a t e r i a l ,  i n  which c a s e  t h e  

a p p a r e n t  d e p t h  may be q u i t e  c l o s e  t o  t h e  t r u e  d e p t h .  

The a p p a r e n t  d e p t h  w i l l  be n e g a t i v e  when t h e  upper  

l a y e r  is more c o n d u c t i v e  t h a n  t h e  u n d e r l y i n g  m a t e r i a l ,  and 

w i l l  be z e r o  when a  homogeneous h a l f  s p a c e  e x i s t s .  The 

a p p a r e n t  d e p t h  p a r a m e t e r  must  be  i n t e r p r e t e d  c a u t i o u s l y  

R e s i s t i v i t y  mapping w i t h  an a i r b o r n e  m u l t i c o i l  e l e c t r o -  
m a g n e t i c  sys tem:  G e o p h y s i c s ,  v .  43,  p .  144-172. 
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b e c a u s e  it w i l l  c o n t a i n  any  e r r o r s  which may e x i s t  i n  t h e  

measured a l t i t u d e  o f  t h e  EM b i r d  ( e . g . ,  a s  c a u s e d  by a d e n s e  

t r e e  c o v e r ) .  The i n p u t s  t o  t h e  r e s i s t i v i t y  a l g o r i t h m  a r e  

t h e  i n p h a s e  and q u a d r a t u r e  components o f  t h e  c o p l a n a r  

c o i l - p a i r .  The o u t p u t s  a r e  t h e  a p p a r e n t  r e s i s t i v i t y  o f  t h e  

c o n d u c t i v e  h a l f  s p a c e  ( t h e  s o u r c e )  and t h e  s e n s o r - s o u r c e  

d i s t a n c e .  The f l y i n g  h e i g h t  is n o t  an i n p u t  v a r i a b l e ,  

and t h e  o u t p u t  r e s i s t i v i t y  and s e n s o r - s o u r c e  d i s t a n c e  a r e  

i n d e p e n d e n t  o f  t h e  f l y i n g  h e i g h t .  The a p p a r e n t  d e p t h ,  

d i s c u s s e d  above ,  is s i m p l y  t h e  s e n s o r - s o u r c e  d i s t a n c e  minus 

t h e  measured a l t i t u d e  or  f l y i n g  h e i g h t .  C o n s e q u e n t l y ,  

e r r o r s  i n  t h e  measured  a l t i t u d e  w i l l  a f f e c t  t h e  a p p a r e n t  

d e p t h  p a r a m e t e r  b u t  n o t  t h e  a p p a r e n t  r e s i s t i v i t y  p a r a m e t e r .  

The a p p a r e n t  d e p t h  p a r a m e t e r  is a  u s e f u l  i n d i c a t o r  

o f  s i m p l e  l a y e r i n g  i n  a r e a s  l a c k i n g  a  heavy  t r e e  c o v e r .  

The D I G H E M  s y s t e m  h a s  been  f lown f o r  p u r p o s e s  of p e r m a f r o s t  

mapping,  where p o s i t i v e  a p p a r e n t  d e p t h s  were  used a s  a  

measure  of  p e r m a f r o s t  t h i c k n e s s .  However, l i t t l e  q u a n t i t a -  

t i v e  u se  h a s  been  made o f  n e g a t i v e  a p p a r e n t  d e p t h s  b e c a u s e  

t h e  a b s o l u t e  v a l u e  of  t h e  n e g a t i v e  d e p t h  is n o t  a  measure  of  

t h e  t h i c k n e s s  of t h e  c o n d u c t i v e  upper  l a y e r  and ,  t h e r e f o r e ,  

i s  n o t  m e a n i n g f u l  p h y s i c a l l y .  Q u a l i t a t i v e l y ,  a  n e g a t i v e  

a p p a r e n t  d e p t h  e s t i m a t e  u s u a l l y  shows t h a t  t h e  EM anomaly is  

c a u s e d  by c o n d u c t i v e  o v e r b u r d e n .  C o n s e q u e n t l y ,  t h e  a p p a r e n t  
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d e p t h  c h a n n e l  c a n  be o f  s i g n i f i c a n t  h e l p  i n  d i s t i n g u i s h i n g  

be tween  o v e r b u r d e n  and b e d r o c k  c o n d u c t o r s .  

The r e s i s t i v i t y  map o f t e n  y i e l d s  more u s e f u l  in forma-  

t i o n  on  c o n d u c t i v i t y  d i s t r i b u t i o n s  t h a n  t h e  EM map. I n  

compar ing  t h e  EM and r e s i s t i v i t y  maps, k e e p  i n  mind t h e  

f o l l o w i n g :  

The r e s i s t i v i t y  map p o r t r a y s  t h e  a b s o l u t e  v a l u e  

of  t h e  e a r t h ' s  r e s i s t i v i t y ,  where  r e s i s t i v i t y  = 

I / c o n d u c t i v i t y .  

The EM map p o r t r a y s  a n o m a l i e s  i n  t h e  e a r t h ' s  

r e s i s t i v i t y .  An anomaly by d e f i n i t i o n  is  a  

change  f rom t h e  norm and s o  t h e  EM map d i s p l a y s  

a n o m a l i e s ,  ( i )  o v e r  nar row,  c o n d u c t i v e  b o d i e s  and 

( i i )  o v e r  t h e  boundary  zone be tween  two wide 

f o r m a t i o n s  o f  d i f f e r i n g  c o n d u c t i v i t y .  

r e s i s t i v i t y  map migh t  be l i k e n e d  t o  a  t o t a l  

f i e l d  map and t h e  EM map t o  a  h o r i z o n t a l  g r a d i e n t  i n  t h e  

d i r e c t i o n  of  f l i g h t 3 .  Because  g r a d i e n t  maps a r e  u s u a l l y  

The g r a d i e n t  a n a l o g y  is  o n l y  v a l i d  w i t h  r e g a r d  t o  
t h e  i d e n t i f i c a t i o n  of  anomalous l o c a t  i o n s .  



more s e n s i t i v e  t h a n  t o t a l  f i e l d  maps, t h e  EM map t h e r e f o r e  

is t o  be p r e f e r r e d  i n  r e s i s t i v e  a r e a s .  However, i n  conduc- 

t i v e  a r e a s ,  t h e  a b s o l u t e  c h a r a c t e r  o f  t h e  r e s i s t i v i t y  map 

u s u a l l y  c a u s e s  it t o  be more u s e f u l  t h a n  t h e  EM map. 

I n t e r p r e t a t i o n  i n  c o n d u c t i v e  e n v i r o n m e n t s  

Envi ronments  h a v i n g  background r e s i s t i v i t i e s  below 

3 0  ohm-m c a u s e  a l l  a i r b o r n e  EM s y s t e m s  t o  y i e l d  v e r y  l a r g e  

r e s p o n s e s  f rom t h e  c o n d u c t i v e  g round .  T h i s  u s u a l l y  

p r o h i b i t s  t h e  r e c o g n i t i o n  of  d i s c r e t e  b e d r o c k  c o n d u c t o r s .  

The p r o c e s s i n g  o f  D I G H E M  d a t a ,  however ,  p r o d u c e s  s i x  

c h a n n e l s  which c o n t r i b u t e  s i g n i f i c a n t l y  t o  t h e  r e c o g n i t i o n  

o f  bed rock  c o n d u c t o r s .  These  a r e  t h e  i n p h a s e  and q u a d r a t u r e  

d i f f e r e n c e  c h a n n e l s  ( D I F I  and D I F Q ) ,  and t h e  r e s i s t i v i t y  and 

d e p t h  c h a n n e l s  (RES and DP)  f o r  e a c h  c o p l a n a r  f r e q u e n c y ;  s e e  

t a b l e  i n  Appendix A .  

The EM d i f f e r e n c e  c h a n n e l s  ( D I F I  and D I F Q )  e l i m i n a t e  

up t o  99% o f  t h e  r e s p o n s e  o f  c o n d u c t i v e  g r o u n d ,  l e a v i n g  

r e s p o n s e s  f rom b e d r o c k  c o n d u c t o r s ,  c u l t u r a l  f e a t u r e s  ( e  .g . , 
t e l e p h o n e  l i n e s ,  f e n c e s ,  e t c . )  and edge  e f f e c t s .  An edge  

e f f e c t  a r i s e s  when t h e  c o n d u c t i v i t y  of t h e  ground  s u d d e n l y  

c h a n g e s ,  and t h i s  is a  s o u r c e  of  g e o l o g i c  n o i s e .  While  edge 

e f f e c t s  y i e l d  a n o m a l i e s  on t h e  EM d i f f e r e n c e  c h a n n e l s ,  t h e y  



d o  n o t  p roduce  r e s i s t i v i t y  a n o m a l i e s .  C o n s e q u e n t l y ,  t h e  

r e s i s t i v i t y  c h a n n e l  a i d s  i n  e l i m i n a t i n g  a n o m a l i e s  due  t o  

e d g e  e f f e c t s .  On t h e  o t h e r  hand ,  r e s i s t i v i t y  a n o m a l i e s  

w i l l  c o i n c i d e  w i t h  t h e  most  h i g h l y  c o n d u c t i v e  s e c t i o n s  o f  

c o n d u c t i v e  g r o u n d ,  and t h i s  is a n o t h e r  s o u r c e  o f  g e o l o g i c  

n o i s e .  The r e c o g n i t i o n  o f  a  b e d r o c k  c o n d u c t o r  i n  a  

c o n d u c t i v e  e n v i r o n m e n t  t h e r e f o r e  is based  on  t h e  anomalous 

r e s p o n s e s  o f  t h e  t w o  d i f f e r e n c e  c h a n n e l s  ( D I F I  and DIFQ)  

and t h e  two r e s i s t i v i t y  c h a n n e l s  ( R E S ) .  The most f a v o u r a b l e  

s i t u a t i o n  is where  a n o m a l i e s  c o i n c i d e  on a l l  f o u r  c h a n n e l s .  

The DP c h a n n e l s ,  which g i v e  t h e  a p p a r e n t  d e p t h  t o  t h e  

c o n d u c t i v e  m a t e r i a l ,  a l s o  h e l p  t o  d e t e r m i n e  whe the r  a  

c o n d u c t i v e  r e s p o n s e  a r i s e s  from s u r f  i c i a l  m a t e r i a l  o r  f rom a  

c o n d u c t i v e  zone i n  t h e  b e d r o c k .  When t h e s e  c h a n n e l s  r i d e  

above t h e  z e r o  l e v e l  on t h e  d i g i t a l  p r o f i l e s  ( i . e . ,  d e p t h  is 

n e g a t i v e ) ,  it i m p l i e s  t h a t  t h e  EM and r e s i s t i v i t y  p r o f i l e s  

a r e  r e s p o n d i n g  p r i m a r i l y  t o  a  c o n d u c t i v e  uppe r  l a y e r ,  i . e .  , 
c o n d u c t i v e  o v e r b u r d e n .  I f  b o t h  DP c h a n n e l s  a r e  below t h e  

z e r o  l e v e l ,  it i n d i c a t e s  t h a t  a  r e s i s t i v e  upper  l a y e r  

e x i s t s ,  and t h i s  u s u a l l y  i m p l i e s  t h e  e x i s t e n c e  of  a  bed rock  

c o n d u c t o r .  I f  t h e  low f r e q u e n c y  DP c h a n n e l  is  below t h e  

z e r o  l e v e l  and t h e  h i g h  f r e q u e n c y  DP is above ,  t h i s  s u g g e s t s  

t h a t  a  bed rock  c o n d u c t o r  o c c u r s  b e n e a t h  c o n d u c t i v e  c o v e r .  



The c o n d u c t a n c e  c h a n n e l  CDT i d e n t i f i e s  d i s c r e t e  

c o n d u c t o r s  which have  been  s e l e c t e d  by computer  f o r  

a p p r a i s a l  by t h e  g e o p h y s i c i s t .  Some of t h e s e  a u t o m a t i c a l l y  

s e l e c t e d  a n o m a l i e s  on  c h a n n e l  CDT a r e  d i s c a r d e d  by t h e  

g e o p h y s i c i s t .  The a u t o m a t i c  s e l e c t i o n  a l g o r i t h m  is  

i n t e n t i o n a l l y  o v e r s e n s i t i v e  t o  a s s u r e  t h a t  no m e a n i n g f u l  

r e s p o n s e s  a r e  m i s s e d .  The i n t e r p r e t e r  t h e n  c l a s s i f i e s  t h e  

a n o m a l i e s  a c c o r d i n g  t o  t h e i r  s o u r c e  and e l i m i n a t e s  t h o s e  

t h a t  a r e  n o t  s u b s t a n t i a t e d  by t h e  d a t a ,  s u c h  a s  t h o s e  

a r i s i n g  from g e o l o g i c  or aerodynamic  n o i s e .  

R e d u c t i o n  o f  g e o l o g i c  n o i s e  

G e o l o g i c  n o i s e  r e f e r s  t o  unwanted g e o p h y s i c a l  

r e s p o n s e s .  For  p u r p o s e s  of  a i r b o r n e  EM s u r v e y i n g ,  g e o l o g i c  

n o i s e  r e f e r s  t o  EM r e s p o n s e s  caused  by c o n d u c t i v e  o v e r b u r d e n  
\ 

and m a g n e t i c  p e r m e a b i l i t y .  I t  was men t ioned  above t h a t  

t h e  EM d i f f e r e n c e  c h a n n e l s  ( e . ,  c h a n n e l  D I F I  f o r  i n p h a s e  

and DIFQ f o r  q u a d r a t u r e )  t e n d  t o  e l i m i n a t e  t h e  r e s p o n s e  o f  

c o n d u c t i v e  o v e r b u r d e n .  T h i s  marked a  u n i q u e  deve lopmen t  

i n  a i r b o r n e  EM t e c h n o l o g y ,  a s  D I G H E M  is t h e  o n l y  EM s y s t e m  

which y i e l d s  c h a n n e l s  h a v i n g  an e x c e p t i o n a l l y  h i g h  d e g r e e  

of  immunity t o  c o n d u c t i v e  o v e r b u r d e n .  

M a g n e t i t e  p r o d u c e s  a  form of g e o l o g i c a l  n o i s e  on t h e  

i n p h a s e  c h a n n e l s  o f  a l l  EM s y s t e m s .  Rocks c o n t a i n i n g  less  



t h a n  1 %  m a g n e t i t e  c a n  y i e l d  n e g a t i v e  i n p h a s e  a n o m a l i e s  

c a u s e d  by m a g n e t i c  p e r m e a b i l i t y .  When m a g n e t i t e  is w i d e l y  

d i s t r i b u t e d  t h r o u g h o u t  a  s u r v e y  a r e a ,  t h e  i n p h a s e  EM chan- 

n e l s  may c o n t i n u o u s l y  r i se  and f a l l  r e f l e c t i n g  v a r i a t i o n s  

i n  t h e  m a g n e t i t e  p e r c e n t a g e ,  f l y i n g  h e i g h t ,  and o v e r b u r d e n  

t h i c k n e s s .  T h i s  c a n  l e a d  t o  d i f f i c u l t i e s  i n  r e c o g n i z i n g  

d e e p l y  b u r i e d  b e d r o c k  c o n d u c t o r s ,  p a r t i c u l a r l y  i f  c o n d u c t i v e  

o v e r b u r d e n  a l s o  e x i s t s .  However, t h e  r e s p o n s e  of  b r o a d l y  

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

d i f f e r e n c e  c h a n n e l  D I F I .  T h i s  f e a t u r e  c a n  be a  s i g n i f i c a n t  

a i d  i n  t h e  r e c o g n i t i o n  o f  c o n d u c t o r s  which o c c u r  i n  r o c k s  

c o n t a i n i n g  a c c e s s o r y  m a g n e t i t e .  

EM m a g n e t i t e  mapping 

The i n f o r m a t i o n  c o n t e n t  o f  D I G H E M  d a t a  c o n s i s t s  of a 

c o m b i n a t i o n  of c o n d u c t i v e  eddy  c u r r e n t  r e s p o n s e  and m a g n e t i c  

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

c o n d u c t i v e  eddy  c u r r e n t  f l o w  is  f r equency -dependen t  and 

c o n s i s t s  o f  b o t h  i n p h a s e  and q u a d r a t u r e  components ,  which 

a r e  p o s i t i v e  i n  s i g n .  On t h e  o t h e r  hand ,  t h e  s e c o n d a r y  

f i e l d  r e s u l t i n g  f rom m a g n e t i c  p e r m e a b i l i t y  i s  i n d e p e n d e n t  

o f  f r e q u e n c y  and c o n s i s t s  of o n l y  an i n p h a s e  component which 

is n e g a t i v e  i n  s i g n .  when m a g n e t i c  p e r m e a b i l i t y  m a n i f e s t s  

i t s e l f  by d e c r e a s i n g  t h e  measured amount o f  p o s i t i v e  



i n p h a s e ,  i t s  p r e s e n c e  may be d i f f i c u l t  t o  r e c o g n i z e .  

However, when it m a n i f e s t s  i t s e l f  by y i e l d i n g  a  n e g a t i v e  

i n p h a s e  anomaly ( e . g . ,  i n  t h e  absence  of eddy  c u r r e n t  f l o w ) ,  

i t s  p r e s e n c e  is a s s u r e d .  I n  t h i s  l a t t e r  c a s e ,  t h e  n e g a t i v e  

component c a n  be  u sed  t o  e s t i m a t e  t h e  p e r c e n t  m a g n e t i t e  

c o n t e n t .  

A m a g n e t i t e  mapping t e c h n i q u e  was d e v e l o p e d  f o r  t h e  

c o p l a n a r  c o i l - p a i r  o f  D I G H E M .  The t e c h n i q u e  y i e l d s  a  

c h a n n e l  ( d e s i g n a t e d  FEO)  which d i s p l a y s  a p p a r e n t  w e i g h t  

p e r c e n t  m a g n e t i t e  a c c o r d i n g  t o  a  homogeneous h a l f  s p a c e  

model .4  The method c a n  be complementary  t o  magnetometer  

mapping i n  c e r t a i n  c a s e s .  Compared t o  magnetomet ry ,  it is 

f a r  l e s s  s e n s i t i v e  b u t  is more a b l e  t o  r e s o l v e  c l o s e l y  

s p a c e d  m a g n e t i t e  z o n e s ,  a s  w e l l  a s  p r o v i d i n g  an  e s t i m a t e  

o f  t h e  amount of m a g n e t i t e  i n  t h e  r o c k .  The method is 

s e n s i t i v e  t o  1 /4% m a g n e t i t e  by w e i g h t  when t h e  EM s e n s o r  is 

a t  a h e i g h t  o f  30 m above  a  m a g n e t i t i c  h a l f  s p a c e .  I t  c a n  

i n d i v i d u a l l y  r e s o l v e  s t e e p l y  d i p p i n g  na r row m a g n e t i t e - r i c h  

bands  which a r e  s e p a r a t e d  by  60 m.  U n l i k e  magnetomet ry ,  t h e  

EM m a g n e t i t e  method is  u n a f f e c t e d  by remanent  magnet ism o r  

m a g n e t i c  l a t i t u d e .  

R e f e r  t o  F r a s e r ,  1981 ,  M a g n e t i t e  mapping w i t h  a  m u l t i -  
c o i l  a i r b o r n e  e l e c t r o m a g n e t i c  sy s t em:  G e o p h y s i c s ,  



The EM m a g n e t i t e  mapping t e c h n i q u e  p r o v i d e s  e s t i m a t e s  

o f  m a g n e t i t e  c o n t e n t  which a r e  u s u a l l y  correct  w i t h i n  a  

f a c t o r  o f  2 when t h e  m a g n e t i t e  is f a i r l y  u n i f o r m l y  

d i s t r i b u t e d .  EM m a g n e t i t e  maps c a n  be  g e n e r a t e d  when 

m a g n e t i c  p e r m e a b i l i t y  is  e v i d e n t  a s  i n d i c a t e d  by a n o m a l i e s  

i n  t h e  m a g n e t i t e  c h a n n e l  FEO. 

L ike  magnetomet ry ,  t h e  EM m a g n e t i t e  method maps 

o n l y  bed rock  f e a t u r e s ,  p r o v i d e d  t h a t  t h e  o v e r b u r d e n  is 

c h a r a c t e r i z e d  by a  g e n e r a l  l a c k  of  m a g n e t i t e .  T h i s  

t h e  c o n t r a s t s  w i t h  r e s i s t i v i t y  mapping which p o r t r a y s  

combined e f f e c t  o f  bed rock  and o v e r b u r d e n .  

R e c o g n i t i o n  o f  c u l t u r e  

C u l t u r a l  r e s p o n s e s  i n c l u d e  a l l  EM a n o m a l i e s  caused  by 

man-made m e t a l l i c  o b j e c t s .  Such a n o m a l i e s  may be caused  by 

i n d u c t i v e  c o u p l i n g  or c u r r e n t  g a t h e r i n g .  The c o n c e r n  of  t h e  

i n t e r p r e t e r  is t o  r e c o g n i z e  when an  EM r e s p o n s e  is due  t o  

c u l t u r e .  P o i n t s  o f  c o n s i d e r a t i o n  used by t h e  i n t e r p r e t e r ,  

when c o a x i a l  and c o p l a n a r  c o i l - p a i r s  a r e  o p e r a t e d  a t  a  

common f r e q u e n c y ,  a r e  a s  f o l l o w s :  

1 .  Channe ls  CXS and CPS (see  Appendix A )  measure  50 and 

60 Hz r a d i a t i o n .  An anomaly on  t h e s e  c h a n n e l s  shows 
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t h a t  t h e  c o n d u c t o r  is r a d i a t i n g  c u l t u r a l  power.  Such 

an  i n d i c a t i o n  is n o r m a l l y  a  g u a r a n t e e  t h a t  t h e  conduc- 

t o r  is c u l t u r a l .  However, c a r e  must be  t a k e n  t o  e n s u r e  

t h a t  t h e  c o n d u c t o r  is n o t  a  g e o l o g i c  body which s t r i k e s  

a c r o s s  a  power l i n e ,  c a r r y i n g  l e a k a g e  c u r r e n t s .  

2 .  A f l i g h t  which c r o s s e s  a  " l i n e "  ( e . g . ,  f e n c e ,  t e l e p h o n e  

l i n e ,  e t c .  ) y i e l d s  a  c e n t e r - p e a k e d  c o a x i a l  anomaly 

and an m-shaped c o p l a n a r  anomaly.5 When t h e  f l i g h t  

c r o s s e s  t h e  c u l t u r a l  l i n e  a t  a  h i g h  a n g l e  of  i n t e r -  

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

( e . g . ,  CXI/CPI) i s  4. Such an EM anomaly c a n  o n l y  b e  

c a u s e d  by a  l i n e .  The g e o l o g i c  body which y i e l d s  

a n o m a l i e s  most  c l o s e l y  r e s e m b l i n g  a  l i n e  is t h e  

v e r t i c a l l y  d i p p i n g  t h i n  d i k e .  Such a body, however,  

y i e l d s  an a m p l i t u d e  r a t i o  of 2  r a t h e r  t h a n  4 .  

C o n s e q u e n t l y ,  an  m-shaped c o p l a n a r  anomaly w i t h  a  

CXI/CPI a m p l i t u d e  r a t i o  o f  4 is v i r t u a l l y  a  g u a r a n t e e  

t h a t  t h e  s o u r c e  is a  c u l t u r a l  l i n e .  

3 .  A f l i g h t  which crosses a  s p h e r e  or  h o r i z o n t a l  d i s k  

y i e l d s  c e n t e r - p e a k e d  c o a x i a l  and c o p l a n a r  a n o m a l i e s  

- - 

5 See  F i g u r e  5-1 p r e s e n t e d  e a r l i e r .  



with a  C X I / C P I  amplitude r a t i o  ( i . e . ,  coaxial /coplanar)  

of 1 / 4 .  I n  t h e  absence of geologic bodies of t h i s  

geometry, the  most l i k e l y  conductor is a metal roof o r  

small fenced yard.6 Anomalies of t h i s  type a re  

v i r t u a l l y  c e r t a i n  t o  be c u l t u r a l  i f  they occur i n  an 

area of c u l t u r e .  

4.  A f l i g h t  which crosses  a  horizontal  rec tangular  body o r  

wide ribbon y i e l d s  an m-shaped coaxial  anomaly and a  

center-peaked coplanar anomaly. I n  the  absence of 

geologic bodies of t h i s  geometry, the  most l i k e l y  

conductor is  a  l a r g e  fenced area.6 Anomalies of t h i s  

type a re  v i r t u a l l y  c e r t a i n  t o  be c u l t u r a l  i f  they occur 

i n  an area of c u l t u r e .  

5 .  EM anomalies which coincide with c u l t u r e ,  a s  seen on 

the  camera f i lm,  a re  usual ly  caused by cu l tu re .  

However, ca re  is  taken w i t h  such coincidences because 

a  geologic conductor could occur beneath a  fence,  f o r  

example. I n  t h i s  example, the fence would be expected 

t o  y ie ld  an m-shaped coplanar anomaly as i n  case #2 

I t  i s  a  c h a r a c t e r i s t i c  of EN t h a t  geometr ical ly  
s imi la r  anomalies a r e  obtained from: ( 1 )  a  planar  
conductor, and ( 2 )  a  wire which forms a  loop having 
dimensions i d e n t i c a l  t o  the perimeter of the equiva- - 

l e n t  planar conductor. 



above .  I f ,  i n s t e a d ,  a c e n t e r - p e a k e d  c o p l a n a r  anomaly 

o c c u r r e d ,  t h e r e  would be  c o n c e r n  t h a t  a  t h i c k  g e o l o g i c  

c o n d u c t o r  c o i n c i d e d  w i t h  t h e  c u l t u r a l  l i n e .  

6 .  The above d e s c r i p t i o n  o f  anomaly s h a p e s  is v a l i d  

when t h e  c u l t u r e  i s  n o t  c o n d u c t i v e l y  c o u p l e d  t o  t h e  

env i ronmen t .  I n  t h i s  c a s e ,  t h e  a n o m a l i e s  a r i s e  f rom 

i n d u c t i v e  c o u p l i n g  t o  t h e  EM t r a n s m i t t e r .  However, 

when t h e  e n v i r o n m e n t  is  q u i t e  c o n d u c t i v e  ( e . g . ,  l e s s  

t h a n  1 0 0  ohm-m a t  9 0 0  H z ) ,  t h e  c u l t u r a l  c o n d u c t o r  may 

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

l a t t e r  c a s e ,  t h e  anomaly s h a p e s  t e n d  t o  be gove rned  by 

c u r r e n t  g a t h e r i n g .  C u r r e n t  g a t h e r i n g  c a n  c o m p l e t e l y  

d i s t o r t  t h e  anomaly s h a p e s ,  t h e r e b y  c o m p l i c a t i n g  t h e  

i d e n t i f i c a t i o n  of  c u l t u r a l  a n o m a l i e s .  I n  s u c h  c i rcum-  

s t a n c e s ,  t h e  i n t e r p r e t e r  c a n  o n l y  r e l y  on t h e  r a d i a t i o n  

c h a n n e l s  CXS and CPS, and on t h e  camera f i l m .  

MAGNETICS 

The e x i s t e n c e  o f  a  m a g n e t i c  c o r r e l a t i o n  w i t h  an  EM 

anomaly is  i n d i c a t e d  d i r e c t l y  on  t h e  EM map. I n  some 

g e o l o g i c a l  e n v i r o n m e n t s ,  a n  EM anomaly w i t h  m a g n e t i c  

c o r r e l a t i o n  h a s  a g r e a t e r  l i k e l i h o o d  o f  b e i n g  produced  by 



s u l f i d e s  t h a n  o n e  t h a t  is  non-magnet ic .  However, s u l f i d e  

ore b o d i e s  may be non-magnet ic  ( e . g . ,  t h e  ~ i d d  Creek  d e p o s i t  

n e a r  Timmins, Canada)  a s  w e l l  a s  m a g n e t i c  ( e . g . ,  t h e  M a t t a b i  

d e p o s i t  n e a r  S t u r g e o n  Lake,  C a n a d a ) .  

The magnetometer  d a t a  a r e  d i g i t a l l y  r e c o r d e d  i n  

t h e  a i r c r a f t  t o  an  a c c u r a c y  of  one nT ( i . e . ,  one  gamma) f o r  

p r o t o n  magne tome te r s ,  and 0.01 nT f o r  ce s ium magne tome te r s .  

The d i g i t a l  t a p e  is p r o c e s s e d  by computer  t o  y i e l d  a  t o t a l  

f i e l d  m a g n e t i c  c o n t o u r  map. When w a r r a n t e d ,  t h e  m a g n e t i c  

d a t a  a l s o  may be t r e a t e d  m a t h e m a t i c a l l y  t o  enhance  t h e  

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

enhanced  m a g n e t i c  c o n t o u r  map is  t h e n  p r o d u c e d .  The 

r e s p o n s e  of t h e  enhancement  o p e r a t o r  i n  t h e  f r e q u e n c y  domain 

is i l l u s t r a t e d  i n  F i g u r e  5-2. T h i s  f i g u r e  shows t h a t  t h e  

p a s s b a n d  components  o f  t h e  a i r b o r n e  d a t a  a r e  a m p l i f i e d  

20 t i m e s  by t h e  enhancement  o p e r a t o r .  T h i s  means,  f o r  

example ,  t h a t  a  100 nT anomaly on t h e  enhanced  map r e f l e c t s  

a 5 nT anomaly f o r  t h e  pas sband  components  o f  t h e  a i r b o r n e  

d a t a .  

The enhanced  map, which b e a r s  a  r e s e m b l a n c e  t o  a  

downward c o n t i n u a t i o n  map, is p roduced  by t h e  d i g i t a l  

bandpass  f  i l t e r i n y  of  t h e  t o t a l  f i e l d  d a t a .  The enhancement  

i s  e q u i v a l e n t  t o  c o n t i n u i n g  t h e  f i e l d  downward t o  a  l e v e l  



Fig. 5- 2 Frequency response of magnetic 
enhancement operator for a sample 
in te rva l  of 5 0  m. 



(above the source) which is 1/20th of the actual 

sensor-source distance. 

Because the enhanced magnetic map bears a resemblance 

to a ground magnetic map, it simplifies the recognition 

of trends in the rock strata and the interpretation of 

geological structure. It defines the near-surface local 

geology while de-emphasizing deep-seated regional features. 

It primarily has application when the magnetic rock units 

are steeply dipping and the earth's field dips in excess 

of 60 degrees. 

Any of a number of filter operators may be applied to 

the magnetic data, to yield vertical derivatives, 

continuations, magnetic susceptibility, etc. These may be 

displayed in contour, color or shadow. 

~espectfully submitted, 
DIGHEM SURVEYS h PROCESSING INC. 

D .L. McConnell 
Geophysicist 



APPENDIX A 

LIST OF PERSONNEL 

The following personnel were involved in the 
acquisition, processing, inter retation and presentation of 
data, relating to a DIGHEM112 airborne geophysical survey 
carried out for Archer, Cathro and Associates (l98l), 
Limited, over a property in the Tatshenshini River area, 
B.C. 

Bill Cooke 
Maurie Bergstrom 
G. ~ourier 
Dave Pritchard 
Paul A. Smith 
Douglas McConnell 
Gary Hohs 
Angela Secker 

Survey Operations Supervisor 
Senior Geophysical Operator 
Pilot (Frontier Helicopters Ltd.) 
Computer Processor 
~nterpretation Supervisor 
Geophysicist 
Draftsman 
Word Processing Operator 

The survey consisted of 529 km of coverage, flown 
from November 18 to November 24, 1987. Geophysical data 
were compiled utilizing a VAX 11-780 computer. 

All personnel are employees of Dighem Surveys & 
processing Inc., except for the pilot who is an employee of 
Frontier Pelicopters Ltd. 

DIGHEM SURVEYS & PROCESSING INC. 

D. L. McConnell 
Geophysicist 

Ref: Report #I015 

E-DLM- 14 



APPENDIX B 

STATEMENT OF QUALIFICATIONS 

I, Douglas L. McConnell of the City of Toronto, Province of 
Ontario, do hereby certify that: 

1. I am a geophysicist, residing at 740 Winderemere 
Avenue, Toronto, Ontario M6S 3M3. 

2. I am a graduate of Queens University, Kingston, 
Ontario, with a B.Sc. Engineering, Geophysics ( 1 9 8 4 ) .  

3. I have been actively engaged in geophysical exploration 
since 1986.  

4. I was personally responsible for the interpretation of 
the geophysical data described in this report. 

D.L. McConnell 
~eophysicist 

E-DLM- 14 



Date: February 10, 1988 

INZ\(XOUNTwITH 

DIGBEM SURVEYS & PLMCESSING INC- 

To: Dighan flying of Agreement dated 
October 1 ,  1987, pertaining t o  an 
Airborne Geophysical Survey i n  
the  Tatshenshini River area ,  B.C. 

Survey Charges 

529 km of f ly ing @ $129.00/line km 

Allocation of Costs 

- Data Acquisition 
- Data Processing 
- In te rpre ta t ion ,  Report and Maps 

DIGHEM SURVFiS & PROCESSING INC. 

Geophysicist 



A P P E N D I X  D  

EM ANOMALY LIST 



TATSHENSHINI RIVER 

COAXIAL COPLANAR COPLANAR . 
900 HZ 900 HZ 7200 HZ . 

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . 

LINE 10010 
A 175 S 
B 163 B? 
C 125 H 
D 107 L 

LINE 10020 
A 214 S 
B 223 B? 
C 254 H 
D 264 S? 
E 268 L ------ 

LINE 10030 
A 385 5 
B 370 S 
C 362 B? 
D 353 B 
E 351 B 
F 326 H 
G 305 L 
H 302 E 

LINE 10040 
A 408 B? 
B 415 B? 
C 416 B 
D 430 B 
E 437 D 
F 459 H 
G 468 L 
H 473 E 

LINE 10050 
A 580 B 
B 562 B 
C 554 D 
D 554 D 
E 518 L 
F 510 E 

LINE 10060 
A 659 D 

PPM PPM . 

( FLIGHT 
0 3 
0 9 
7 15 

10 15 

( FLIGHT 
0 3 
0 7 
5 10 
0 11 

13 20 

(FLIGHT 
0 2 
3 5 
5 6 
9 3 
6 15 
0 10 
0 7 
0 5 

(FLIGHT 
0 7 
2 11 
1 14 
8 12 

18 42 
2 15 

30 14 
5 11 

(FLIGHT 
0 14 
0 16 

19 35 
19 35 
33 ' 15 

0 12 

(FLIGHT 
5 18 

PPM PPM PPM 

.* ESTIMATED DElPTH MAY BE U N R E L m I E  . OF WE aNDUC?OR MAY BE DEEPER OR . LINE, OR BECAUSE OF A SHALXN DIP 

VERTICAL . HORIZONTAL CONDUCTIVE 
DIKE . SHEET E N a H  

COND DEPTH*. 03ND DEIYIH RESIS DEPTH 
MHOS 

1 
1 
3 
6 

1 
2 
2 
1 

11 

1 
4 
6 
9 
4 
2 
9 
1 

1 
2 
2 

12 
5 
2 

2 1 
3 

1 
1 
6 
6 

3 2 
1 

1 

M . MHOS M OHM-M M 

BECAUSE THE STFONGER PAKT . 
'I0 CNE SIDE OF 'IHE FLIGHT . 
OR OVERBURDEN EFFECTS. . 



TATSHENSHINI RIVER 

COAXIAL COPLANAR COPLANAR . 
900 HZ 900 HZ 7200 HZ . . 

ANOMALY/ REAI; QUPD REAIL QUAD REFL QUAD . 
FID/INTERP PPM PPM PPM PPM PPM PPM . ------- 
LINE 10060 (FLIGEPT 1 ) 

B 6 8 0 D  10 6 26 40 92 6 7 .  
C 6 8 3 B  24 38 30 69 204 1 8 5 .  
D 7 0 5 H  6 16 6 34 45 1 0 2 .  
E 712 L 31 17 16 19 65 18 . 
F 7 1 8 S  3 10 0 22 42 4 0 .  
-------- 

LINE 10070 (FLIGHT 1 )  . 
A 8 0 0 D  6 13 18 39 88 4 8 .  
B 7 9 8 D  16 17 22 19 67 3 8 .  
C 7 9 5 D  11 5 22 16 65 5 7 .  
D 764 H 10 10 9 22 51 54 . 
E 7 5 2 L  30 18 17 25 73 7 6 .  
F 7 4 1 s  0 11 1 25 60 65  . 

LINE 10082 ( F L I W  1 ) 
A 1056 B 16 17 20 47 131 20 . 
B 1 0 7 6 H  6 20 8 51 120 2 3 8 .  
C 1088 L 38 24 19 23 69 90 . ------ 

LINE 10090 (FLIGHT 1 ) 
A 1222 D 7 18 21 54 162 116 . 
B 1220 D 18 10 15 15 57 113 . 
C 1 2 1 7 D  14 25 15 47 135 1 1 3 .  
D 1 2 0 4 H  0 6 8 13 40 8 4 .  
E 1 1 9 6 H  3 13 5 27 47 1 1 4 .  
F 1182 L 21 18 11 15 35 78 . ------- . 

VERTICAL . H3RIZONTAL a3NDUCTIVE 
DIKE . SHEET E A R T H .  . 

COND DEPTH*. KIND DEE*IH RESIS DEPJM 
MHOS M . MHOS M CHM-M M 

LINE 10100 (FLIGHT 1 )  . . 
A 1 2 8 7 S ?  2 3 0 4 3 2 4 .  2 3 7 .  1 130 1035 0 
B 1299 S? 2 1 0 4 1 17 . 5 70 . 1 142 1035 0 
C 1 3 0 9 S  4 9 3 16 25 6 2 .  2 1 3 .  1 40 375 3 
D 1346 L 20 8 6 4 14 18 . 28 26 . 1 47 217 8 
-----CI 

LINE10110 (FLIGHT 1 )  
A 1 4 2 4 S  4 4 3 8 9 2 7 .  4 2 9 .  1 52 358 7 
B 1415 B 9 9 23 10 10 13 . 17 22 . 2 44 41 19 

--------- . 
LINE 10120 ( F L I a T  2)  
A 3 6 2 B  8 6 12 23 19 5 1 .  7 2 1 .  2 46 48 20 

.* ESTIMATED DEP?H MAY BE UNRELIABLE BECAUSE 'IRE SrW3NGER PART . . OF THE CONDUCTOR W BE DEEPER GR TCl ONE SICE OF 'IHE FLIGHT . . LINE, OR BECAUSE OF A S W W  DIP OR OVEFBURDEN EFFECI'S. 



TATSHENSHINI RIVER 

COAXIAL OPLANAR COPLANAR . 
900 HZ 900 HZ 7200 HZ . . 

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . 
FID/INTERP PPM PPM 

LINE 10120 
B 360 B 
C 347 S 
D 334 H 
E 326 L 

LINE 10130 
A 455 D 
B 456 B 
C 476 H 
D 484 L 
E 493 E ------- 

LINE 10140 
A 584 S 
B 569 L -------- 

LINE 10150 
A 689 S? 
B 712 H 
C 727 L 
D 731 S -------- 

LINE 10160 
A 799 H 
B 795 B 
C 782 H 
D 766 L 
E 761 B? 
I----- 

LINE 10170 
A 849 B? 
B 867 B? 
C 886 B 
D 890 H 
E 913 L 
F 918 E 

(FLIGHT 
7 10 
1 13 
0 2 

16 10 

(FLLGHT 
7 11 

10 10 
4 8 

22 14 
1 3 

( FLIGHT 
1 13 
9 4 

( FLIGHT 
0 4 
2 7 

17 11 
4 10 

( FLIGHT 
4 7 

14 14 
2 17 

17 7 
6 15 

( FLIGHT 
20 25 
0 10 
8 7 
2 15 

17 8 
2 6 

LINE 10180 (FLIGHT 
A 991 E 8 1 
B 9 8 2 H  10 40 
C 9 6 9 s  2 14 

PPM 

2 1 
12 
4 
4 

12 

2 1 
2 1 
21 
5 

11 
1 

2 1 
2 
9 

2 1 
2 
3 
5 
2 

2 1 
1 

19 
5 
6 
2 

2 
57 

3 
15 
14 
4 
2 

2 1 
8 

3 2 
4 

PPM 

19 
29 
18 
7 

18 
19 
25 
17 
6 

25 
8 

9 
17 
4 

15 

13 
33 
38 

4 
25 

26 
20 
18 
44 
4 

13 

3 1 
89 
29 

PPM PPM . . 
21 43 . 
72 159 . 
47 1 9 .  
23 50 . 

41 2 8 .  
48 5 7 .  
48 114 . 
41 71 , 
14 3 0 .  

49 153 . 
11 4 2 .  . 
11 5 8 .  
45 84 . 
17 2 9 .  
54 44 . 

51 15 . 
76 70 . 
86 227 . 
14 6 8 .  
59 134 . 
33 181 . 
28 95  . 
44 1 6 .  
38 4 1 .  
14 32 . 
36 67 . . 
80 7 6 .  

236 362 . 
76 150 . 

.* ESTIM?.TED DEP?H MAY BE UMiELIABIE . OF M E  03NDUCTOR MAY BE DEEPER OR . LINE, OR BECAUSE OF A SH?lLUX DIP 

VERTICAL . mEuzONTAL CONWCTIVE 
DIKE a SHEET EAEn'H . 

OXD DEPTH*. COND DEF'l!H RESIS DEPTH 
MHOS M . PIHOS M OHM-El M 

BECAUSE THE STIiONGER PAKI' . 
'I0 a3E SIDE OF 'IHE FLIGHT . 
OR OVERBURDEN EFFECTS. 



TATSHENSHINI RIVER 

COAXIAL COPLANAR COPLANAR . VERTICAL . I-IOFUZOLVTAL CONDUCTIVE 
900 HZ 900 HZ 7200 HZ . DIKE . SHEET EAKL'H. . 

ANOMALY/ REAL QUW REAL QUAD REAL QUAD . a m  DEETH*. C ~ M )  DEYIH RESIS DEPTH 

LINE 10180 
D 956 L 
E 946 B? 

LINE 10190 
A 1062 E 
B 1074 S? 
C 1081 H 
D 1091 H 
E 1103 L ------- 

LINE 10200 
A 1259 H 
B 1249 H 
C 1240 H 
D 1235 H 
E 1229 L 
F 1225 B? 
G 1218 E ------- 

LINE 10210 
A 1322 H 
B 1338 H 
C 1347 L 
D 1358 S? ------- 

LINE 10220 
A 1419 H 
B 1398 H 
C 1392 L 
D 1381 S? ------- 

LINE 10231 
A 1561 H 
B 1541 H 
C 1539 H 
D 1534 L 
E 1522 S? ------- 

LINE 10240 
A 1592 H 
B 1614 H 

(FLIGHT 
30 15 

4 8 

(FLIGHT 
4 8 
5 14 
8 23 
1 10 

15 4 

( FLIGHT 
1 7 
3 6 
5 14 
2 24 

19 12 
5 5 
4 5 

(FLIGHT 
2 4 
8 19 

13 18 
2 6 

( FLIGHT 
8 4 

13 43 
13 18 
5 5 

( FLIGHT 
12 6 
11 35 
6 20 
8 12 
1 9  

( FLIGHT 
13 12 
6 9 

M . MHOS M OHM-M 

.* ESTIMATED DEP?H MAY BE UNRELIABLE BECAUSE THE STRINGER P m  . . OF 'ME CONDUCTOR MAY BE DEEPER OR 10 ONE SIDE OF 'IHE FLIGHT . . LINE, OR BECAUSE OF A SHALUM DIP OR OVERBURDEN EFFECTS. 



TATSHENSHINI RIVER 

COAXIAL COPLANAR COPLANAR . VERTICAL . HORIZONTAL CDNDUCTIVE 
900 HZ 900 HZ 7200 HZ . DIKE . SHEET EARTH 

ANOPIALY/ REAL QUAD R E X  QUAD REAL QUAD . ONIj DEPTH*. COND DEPIW RESIS DEPTH 
FID/INTERP PPM PPM PPM PPM PPM PPM . MHOS M . MHOS M am-M M ------- 
LINE 10240 (FLIGHT 2 )  . . 

C 1618 L 7 3 13 23 34 21 . 8 8 .  1 36 80 4 
D 1 6 3 2 S ?  2 8 3 16 37 6 4 .  1 0 .  1 37 227 0 ------- 

LINE 10250 (FLIGHT 2 )  . 
A 1 6 9 7 H  11 11 20 24 44 3 2 .  9 11 . 3 45 18 24 
B 1683 H 2 2 3 23 80 120 . 2 11 . 1 32 94 4 
C 1 6 7 3 H  9 15 13 60 95 9 8 .  3 4 .  2 37 34 15 
D 1 6 5 4 S ?  0 4 2 16 44 2 2 .  1 0 .  1 40 263 2 
E 1 6 4 6 S  0 4 3 7 20 3 5 .  2 3 .  1 57 498 0 ------ . 

LINE 10260 (FLIGHT 2)  
A 1 7 6 1 H  10 3 23 27 64 6 9 .  15 2 5 .  3 47 20 26 
B 1 7 7 5 H  6 4 6 49 116 9 7 .  3 9 .  1 26 87 1 
C 1784 H 5 3 6 17 46 47 . 5 24 . 2 62 32 36 
D 1 7 8 6 L  9 8 6 25 77 8 8 .  5 1 3 .  1 40 59 13 
E 1 8 0 6 S ?  0 6 2 11 36 4 9 .  1 0 .  1 44 261 2 ------ . 

LINE 10271 (FLIGHT 2 )  
A 1 9 2 7 H  7 11 22 65 79 8 3 .  4 5 .  3 38 20 18 
B 1 9 1 3 H  1 2 1 18 81 40 . 1 5 .  1 36 102 6 
C 1 9 0 1 H  9 15 9 31 83 1 1 8 .  4 17 . 2 66 39 39 
D 1900 L 9 15 1 31 83  1 1 8 .  3 13 . 1 50 87 20 
E 1 8 8 0 E  0 8 7 14 34 6 4 .  4 1 4 .  1 45 336 2 ------- . 

LINE 10280 ( F L I W  2)  
A 1950 H 11 2 26 36 8 5 7 .  13 1 9 .  3 39 21 19 
B 1 9 6 2 S  3 7 7 54 140 1 9 8 .  2 8 .  1 27 101 3 
C 1 9 8 0 H  4 3 4 6 22 2 5 .  7 3 3 .  1 42 178 4 
D 1 9 9 6 S ?  2 6 0 10 38 3 6 .  1 0 .  1 33 710 0 ------ . . 

LINE 10290 (FLIGHT 2 )  
A 2 0 6 6 H  9 11 18 24 7 4 2 .  7 1 5 .  2 38 25 17 
B 2 0 5 0 H ?  1 10 4 5 78 1 2 2 .  1 8 .  1 40 99 10 
C 2041 I1 7 4 9 9 28 32 . 12 37 . 2 73 36 45 
D 2019 S? 0 9 2 14 42 82 . 2 4 .  1 28 623 0 ----- 

LINE 10300 ( F L I W  4 )  . 
A 2 6 7 H  7 8 17 16 37 5 5 .  9 2 5 .  2 53 25 30 
B 259H? 3 16 4 33 48 1 3 8 .  1 9 .  1 35 111 10 
C 246 L 6 15 10 7 16 62 . 5 19 . 1 59 55 29 
D 2 2 7 E  5 10 5 17 36 1 0 2 .  3 16 . 1 33 451 0 . 

.* ESTIMATED D E m  MA!l BE UNRELIABLE BECAUSE THE STmNGER P m  . . OF 'ME (XNXlCmR MAY BE DEEPER OR 'ID ONE SlDE OF ?HE FLIGHT . . LINE, OR BECAUSE OF A SHALLOW D I P  OR OVERBURDEN EFFECTS. . 



COAXIAL COPLANAR COPLANAR . VERTICAL . H3RIZONTAL CONWCTIVE 
900 HZ 900 HZ 7200 HZ . DIKE . SHEET W H  ' . . 

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . OI)ND DEPI'H*. COND DEPIH RESIS DEETH 
FID/INTERP PPM PPM ,PPM PPM PPM PPM . MHOS M . MHOS M OHM-M M ----- . 
LINE 10311 (FLIGHT 4)  . 

A 3 5 7 H  9 6 21 14 7 1 3 .  18 3 5 .  2 55 23 33 
B 3 7 9 L  12 11 6 15 37 3 6 .  7 1 9 .  2 59 49 30 
C 3 9 3 s  0 7 3 13 41 5 8 .  1 3 .  1 30 269 0 
D 4 0 4 s  0 7 2 6 25 3 9 .  1 0 .  1 25 501 0 ----- 

LINE 10320 (FLIGHT 4 )  
A 4 6 4 H  5 4 7 19 22 4 2 .  5 2 2 .  2 50 37 24 
B 4 5 3 H  3 2 4 6 19 1 7 .  7 4 6 .  1 68 70 34 
C 4 4 5 L  30 23 13 20 51 4 6 .  14 18 . 2 59 45 32 
D 425 S 0 5 3 13 38 53  . 1 0 .  1 20 410 0 ------ 

LINE10330 (FLIGHT 4 )  
A 490H 8 15 13 33 86 1 4 6 .  4 1 2 .  2 43 43 19 
B 4 9 9 L  15 7 52 21 61 1 9 .  37 17 . 4 61 11 4 1 
C 5 1 0 L  21 14 13 16 38 1 9 .  15 1 5 -  2 57 48 28 
------ 

LINE 10340 (FLIGHT 4)  
A 5 9 7 H  5 8 9 23 41 3 9 .  4 1 5 .  2 53 40 27 
B 579 L 42 36 25 46 128 116 . 13 12 . 1 43 54 17 
C 5 7 3 s  11 5 0 5 14 23 . 13 34 . 1 28 612 0 
D 558 S 4 9 3 23 60 28 . 2 7 .  1 24 339 0 
------- 

LINE 10350 (FLIGHT 4 )  
A 672 H 4 2 9 29 93 83 . 4 16 . 2 50 38 25 
B 6 8 9 L  16 8 13 11 39 1 9 .  19 10 . 1 43 75 11 
C 713 S 5 8 3 14 39 82 . 3 10 . 1 22 339 0 ------ . . 

LINE 10360 (FLIGHT 4 )  . 
A 776 H 10 7 13 4 98 144 . 18 37 . 2 43 43 18 
B 7 6 0 L  36 28 23 33 118 8 6 .  15 1 3 .  1 34 94 7 
C 7 3 6 s  3 12 8 25 65 1 1 7 .  2 1 2 .  1 36 159 6 
------- 

LINE 10370 (FLIQIT 4 )  
A 8 3 5 H  5 5 11 13 40 4 8 .  9 2 8 .  2 54 36 28 
B 8 5 2 L  14 9 6 9 26 3 8 .  13 5 .  1 41 262 0 
C 8 6 1 s  0 7 1 14 28 7 7 .  1 4 .  1 26 461 0 
D 8 7 7 s  0 4 4 12 24 7 5 .  1 8 .  1 40 300 5 
E 8 8 5 S  2 10 4 23 6 5 1 0 0 .  1 0 .  1 21 301 0 ------- 

LINE10380 (FLIGHT 4 )  . 
A 9 5 1 H  11 13 25 46 25 7 1 .  7 1 4 .  2 44 32 21 . 

.* ESTIMATED DEPIX MP?I BE W L I A B I E  BECAUSE THE STRlNCZR PAKI' . . OF 'ME a3NDUCTOR MAY BE DEEPER OR TO ONE SIDE OF 'ME FLIGHT . . LINE, OR BECAUSE OF A SHALLOW DIP OR OVERBURDEN EFFECTS. . 



TATSHENSHINI RIVER 

COAXIAL COPLANAR COPLANAR . VERTICAL . HORIZCPJTAL CKNWCTIVE 
900 HZ 900 HZ 7200 HZ . DIKE . SHEET EAWlH ' . 

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . a m  DEPIX*. a m  D E ~  RESIS D E ~  - - FID/INTERP PPM PPM PPM PPM PPM PPM . MHOS M . MHOS M UHM-M M ------ 
LINE 10380 (FLIGW 4) . 

B 9 3 4 L  21 19 17 23 72 8 2 .  11 5 .  1 46 107 12 

i , C 9 2 9 s  0 8 5 13 24 7 8 .  3 1 4 .  1 40 267 3 
D 9 0 7 s  1 11 5 21 54 9 2 .  1 0 .  1 24 269 0 

LINE 10391 
A 1031 H 
B 1037 S? 
C 1041 B? 
D 1049 L 
E 1057 S 

(FLIGHT 
13 11 
4 13 
3 10 

22 15 
0 8 

LINE 10400 
A 1138 H 
B 1133 S? 
C 1122 L 

-------- 
LINE 10410 (FLIGHT 4)  
A 1 2 0 6 H  8 11 16 27 71 4 0 .  6 6 .  2 37 45 11 
B 1 2 1 1 S ?  2 5 5 10 31 3 8 .  3 15 . 1 39 130 5 
C 1 2 1 8 B ?  6 10 6 20 68 4 5 .  3 9 .  1 32 184 0 
D 1223 L 17 11 13 18 62 63 . 13 10 . 1 59 120 21 
E 1 2 3 3 S ?  7 7 4 15 44 7 6 .  5 2 0 .  1 29 270 0 

-------- 
LINE 10420 
A 1306 H? 
B 1303 S? 
C 1298 B? 
D 1291 L 
E 1290 B 
F 1281 S 
G 1265 S . 

LINE 10431 (FLIGIT 4)  
A 1 3 6 9 S ?  7 14 7 59 64 2 7 5 .  2 0 . 1 36 71 10 
B 1 3 7 4 S  4 8 6 16 49 7 6 .  3 4 .  1 36 93 5 
C 1 3 7 8 S  6 13 9 22 87 8 3 .  4 6 .  1 37 126 5 
D 1 3 8 6 M  6 14 4 23 77 6 9 .  3 6 .  1 33 162 2 

.* ESTIMATED DEPTH W BE UMIELIABU BECAUSE THE STFONGER PAF3' . . OF THE CONDUCTOR MAY BE DEEPER OR ?O CNE SIDE OF ?HE FLIGHT . . LINE, OR BECAUSE OF A SHALLCM DIP OR OVERBURDm EFFECTS. . 



TATSHENSHINI RIVER 

COAXIAL COPLANAR 
900 HZ 900 HZ 

ANOMALY/ REAL QUAD REAL QUAD 
FID/INTERP PPM PPM PPM PPM 

LINE 10431 (FLIGHT 4 )  
E 1 3 9 1 L  11 4 6 4 
F 1400 B? 8 6 5 7 

LINE 10440 
A 1478 E 
B 1470 E 
C 1461 H 
D 1458 L 
E 1457 B? 
F 1454 S 
G 1444 B? 
H 1441 B? 
I 1434 B? 
J 1433 S 
------L_ 

LINE 10450 
A 1499 E 
B 1506 E 
C 1516 H 
D 1519 L 
E 1520 B 
F 1526 S? 
G 1534 S 
H 1539 B? 

(FLIGHT 
7 5 
7 4 
5 15 

14 6 
14 6 
8 20 
5 10 
4 20 
6 4 
6 13 

(FLIGHT 
7 20 
6 12 
8 18 

26 8 
8 14 
1 10 
4 11 

11 28 

LINE 10460 
A 1597 B? 
B 1592 B? 
C 1587 S 
D 1584 L 
E 1583 B 
F 1576 S 
G 1567 S? 
H 1559 S 
I 1551 S 
J 1548 S ------- 

LINE 10470 
A 1673 B 
B 1601 B 
C 1692 B 

(FLIGHT 
4 9 
0 6 
7 8 

15 4 
10 20 
2 5 
5 18 
3 7 
8 8 
9 10 

(FLIGHT 
6 23 
6 10 

10 20 

COPLANAR . VEEZTICAL . HORIZONTAL CJNWCTIVE 
7200 HZ . DIKE . SHEET EARTH 

REAL QUAD . CND DEPI'H*. COND DEPTH RESIS DEPTH 
PPM PPM . MHOS M . MHOS M OHM-M 

.* ESTIMATED DEPTH MAY BE UNRELIABLE BECAUSE THE STmNQIR PAKI' . . OF 'ME CONDUCTOR MAY BE DEEPER OR 'ID CNE SIDE OF THE FLIGHT . . LINE, OR BECAUSE OF A SHALLCkJ DIP OR OVERBURDEN EFFECTS. 



TATSHENSHINI RIVER 

COAXIAL COPLANAR COPLANAR . 
900 HZ 900 HZ 7200 HZ . 

0 

ANOMALY/ REAL QUPD REAL QUAD REAL QUAD . 
FID/INTERP PPM PPM PPM PPM PPM PPM . ----- 
LINE 10470 

D 1695 L 
E 1703 S 
F 1707 S 
G 1713 S 
H 1724 B 

LINE 10480 
A 1786 B 
B 1779 B? 
C 1769 B 
D 1767 L 
E 1766 B 
F 1761 D 
G 1751 S? 
H 1742 E 
I 1738 B? ------ 

LINE 10490 
A 1810 S? 
B 1811 H? 
C 1829 S 
D 1833 L 
E 1846 S 
F 1857 S -------- 

LINE 10500 
A 407 S? 
B 396 S 
C 394 B? 
D 391 B? 
E 382 L 
F 376 S -------- 

LINE 10510 
A 434S? 
B 436 S? 
C 445 B? 
D 451 S? 
E 458 L 
F 463 S 
G 486 S? 

(FLIGHT 
15 6 
0 9 
6 6 
8 17 
6 15 

(FLIGHT 
8 12 
5 8 

12 23 
25 19 
11 15 
6 10 
1 10 
4 9 
3 14 

(FLIGHT 
5 18 
5 18 
1 5 

28 15 
3 9 
5 6 

(FLIGHT 
1 22 
1 5 
0 6 
0 5 

66 79 
0 6 . 
(FLIGHT 5 )  
0 30 10 58 155 2 6 4 .  
4 12 10 24 44 72 . 
5 14 4 26 57 1 4 4 .  
0 4 3 9 1 3 5 4 .  

26 17 16 17 51 49 . 
0 10 5 17 23 6 9 .  
0 5 1  7 19 3 7 .  

. * ESTIpliED DEPTH MAY BE UNRELIABLE . OF 'ME alNDUCIOR MAY BE DEEPER OR . LINE, OR BECAUSE OF A SHALCOW DIP 

VERTICAL . rnRIZONTAL 0I)NWCTIVE 
DIKE . SHEET E M T H  

COND DEPTH*. 03ND DEPTH RESIS DEPTH 
MHOS 

7 
1 
6 
4 
2 

4 
3 
4 

19 
9 
4 
1 
3 
1 

3 
3 
2 

20 
2 
3 

1 
3 
3 
1 

12 
2 

1 
3 
2 
1 

18 
1 
1 

M . MHOS M OHM-M 

57 103 
38 244 
47 272 
26 165 
28 401 

20 156 
31 299 
35 158 
68 58 
36 76 
32 468 
38 156 
22 317 
31 253 

34 151 
43 100 
33 285 
42 80 
39 335 
34 303 

20 131 
29 206 
27 528 
25 533 
35 37 
74 126 

24 188 
18 403 
19 426 
35 415 
45 84 
34 197 
28 566 

BECAUSE THE STKINGER PART . 
TO a J E  SIDE OF 'LHE FLIGHT . 
OR OVERBURDEEJ EFFECTS. . 



TATSHENSHINI RIVER 

Cw)AXIAL COPLANAR COPLANAR . VERTICAL . HORIZONTAL CONDUCTIVE 
900 HZ 900 HZ 7200 HZ . DIKE . SHEET EAKrH . 

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . am D E ~ H * .  ~ N D  DEPIH RESIS D E ~  

LINE 10520 
A 543 E 
B 540 S? 
C 534 B? 
D 522 S? 
E 521 L 
F 520 B? 

LINE 10530 
A 568 H? 
B 578 B? 
C 583 S 
D 589 B? 
E 591 L 
F 592 B? 
G 597 S 
H 604 S ------ 

LINE 10540 
A 675 B 
B 673 H 
C 668 D 
D 657 S 
E 651 S 
F 649 L 
G 646 S 
H 635 S 
I 632 B -------- 

LINE 10551 
A 757 S? 
B 761 S? 
C 763 S 
D 766 S 
E 774 S? 
F 782 B? 
G 787 S? 
H 788 L? 
I 796 S 
J 814 S --------- 

LINE 10560 
A 328 S . 

(FLIGHT 
7 29 
6 29 
4 14 
2 21 

44 18 
44 25 

( FLIGhT 
1 14 
2 15 
0 8 
4 9 

24 14 
24 14 
2 9 
1 7 

( FLIGHT 
3 15 
2 16 
6 7 
4 11 
5 69 

14 2 
0 7 
2 12 
2 20 

(FLIGHT 
0 7 
4 8 
0 18 
0 13 
2 13 
0 31 
9 13 
9 13 
0 8 
0 8 

( FLIGHT 
2 7 

.* ESTIMATED DEP1'H MAY BE UNRELIABLE BECAUSE 'JHE STRONGER PART . . OF THE CONDUCTOR MAY BE DEEPER OR TO ONE SICE OF THE FLIGlT . . LINE, OR BECAUSE OF A SHALLDW DIP OR GVERBURDESl EFFECTS. 



TATSHEEJSHINI RIVER 

COAXIAL COPLANAR COPLANAR . VERTICAL . HORIZONTAL CONDUCTIV'E 
900 HZ 900 HZ 7200 HZ . DIKE . SHEET EARTH 

ANOMALY/ RFAL QUAD REAL QUAD REAL QUAD . CCPD DEPTH*. COND DEPTH NSIS D E ~  
FID/INTERP PPM PPM . PPM PPM PPM PPM . MHOS M . MHOS M CHM-M M ------ . . 
LINE 10560 (FLIGHT 6 )  . . 

B 3 2 9 S  4 6 7 15 33 5 7 .  4 17 . 1 39 177 4 
C 3 4 0 s  3 8 1 13 34 7 0 .  2 9 .  1 30 608 0 
D 3 5 0 S ?  5 38 9 7 6 2 2 6 3 7 4 .  1 0 .  1 16 171 0 
E 3 5 3 S ?  11 19 13 34 115 1 3 4 .  5 4 .  1 11 365 0 
F 355 L? 12 15 13 34 115 134 . 6 2 .  1 46 175 8 
G 3 6 6 S  3 5 0 8 33 2 4 .  2 8 .  1 22 678 0 ------ . . 

LINE 10571 (FLIGHT 6 )  
A 4 5 9 S  0 8 5 14 35 9 6 .  1 0 .  1 50 178 11 
B 4 6 3 s  4 12 10 26 74 1 2 9 .  3 7 .  1 42 104 11 
C 4 8 5 s  4 52 17 120 383 5 0 3 .  1 0 .  1 16 97 0 
D 489 S 18 26 18 34 105 185 . 7 0 .  1 24 70 0 
E 490L?  18 26 18 34 105 1 8 5 .  7 0 .  1 36 108 4 
F 4 9 9 S  3 9 4 14 3 5 1 0 7 .  2 1 1 .  1 36 279 0 
-we----- . 

LINE 10580 (FLIGHT 6 )  . . 
A 5 7 7 s  9 10 3 11 36 6 2 .  6 2 4 .  1 32 354 0 

D 548 S 15 42 17 125 290 666 . 3 4 .  1 19 117 0 
E 5 4 6 L  15 25 17 125 290 6 6 6 .  3 0 .  1 40 153 7 ------- . 

LINE 10590 (FLIGHT 6 )  . 
A 5 8 9 s  0 12 3 23 49 1 2 9 .  1 4 .  1 28 354 0 
B 6 0 5 D  3 22 2 25 49 1 5 6 .  1 5 .  1 26 502 0 
C 6 0 5 D  3 22 2 25 49 1 5 6 .  2 5 .  1 11 365 0 
D 617 S? 0 38 13 71 233 329 . 1 0 .  1 20 128 0 
E 633 S 0 10 3 18 34 51 . 2 2 .  1 14 518 0 ------- 

LINE 10601 (FLIGHT 6 )  . 
A 775 S? 4 5 5 21 40 117 . 3 19 . 1 34 387 0 
B 768 E 8 8 4 15 18 64 . 5 23 . 1 16 466 0 
C 7 6 0 D  0 22 1 31 41 1 7 4 .  1 1 .  1 24 484 0 
D 7 3 7 s  7 10 4 25 60 9 9 .  3 1 .  1 24 304 0 
E 7 2 7 S  1 8  1 8 26 4 0 .  1 0 .  1 57 799 0 ------- 

LINE 10610 (FLIGHT 6 )  
A 8 0 1 S  5 14 5 19 45 8 2 .  2 2 .  1 47 141 12 
B 8 1 1 D  11 15 6 25 82 1 7 3 .  4 15 . 1 35 214 3 
C 8 2 4 B  8 15 0 27 1 0 1 8 2 .  4 2 7 .  1 59 712 10 
D 829 H? 24 57 44 131 407 300 . 5 0 .  2 25 39 5 

.* ESTIMATED DEPTH W BE UNRELLABLE BECAUSE THE STFONGER PAKT . . OF ?HE mDUCTDR MAY BE DEEPER OR 'IO CNE SIDE OF THE FLIGHT . . LINE, OR BECAUSE OF A S m  DIP OR OVERBURDEN EFFECTS. . 



TATSHENSHINI RIVER 

COAXIAL COPLANAR COPLANAR . VEEiTICAL . IBRIZCXUTAL CONDUCTIVE 
900 HZ 900 HZ 7200 HZ . DIKE . SHEET FAKCH 

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . OJM) DEPTH*. 03ND DEPIPI RESIS DEETH 
FID/INTERP PPM PPM PPM PPM PPM PPM . MHOS ------ 
LINE 10610 

E 843 S 
F 855 S 

LINE 10620 
A 912 B 
B 908 S 
C 899 S 
D 884 H? 
E 881 L 
F 874 S ----- 

LINE 10630 
A 943 B 
B 946 S 
C 956 S? 
D 971 H 
E 974 L 
F 985 S 
G 995 S ------ 

LINE 10640 
A 1058 S 
B 1046 S 
C 1026 H? 
D 1024 L 
E 1016 S 
F 1009 S? ------- 

LINE 10650 
A 1158 H? 
B 1160 L 
C 1172 S -------- 

LINE 10660 
A 1238 S 
B 1228 S 
C 1225 S 
D 1220 S 
E 1206 S? 
F 1205 L 
G 1197 S 

( FLIGHT 
7 7 
1 3  

(FLIGHT 
4 13 

12 22 
0 7 

29 94 
11 7 
6 6 

( FLIGHT 
1 11 
8 24 
5 13 

15 46 
46 28 

0 9 
0 3 

( FLIGHT 
2 5 
0 6 

12 34 
31 31 

4 6 
4 13 

( FLIGHT 
12 35 
32 29 

6 9 

( FLIGHT 
1 4  
8 16 

12 4 
2 9 

11 8 
6 8 
4 9 

M . MHOS M OHM-M 

30 580 
61 755 

32 223 
34 97 
44 208 
21 40 

114 1035 
38 790 

42 122 
30 106 
33 240 
22 101 
28 70 
30 584 
42 317 

46 749 
49 135 
25 72 
44 78 
25 698 
34 614 

25 106 
22 140 
18 465 

39 749 
20 196 
29 203 
30 382 
28 122 
27 359 
11 496 

.* ESTIMATED DEPIN MM BE UNRELIABU BECAUSE THE STRINGER PAIYT . . OF 'IHE ~ D U C ~ R  MAY BE DEEPER OR TO a3E  SIDE OF ?HE FLIGHT . . LINE, OR BECAUSE OF A S H W  DIP OR OVERBURDEN EFFECTS. . 



TATSHENSHINI RIVER 

COAXIAL COPLANAR COPLANAR . VERTICAL . HORIZONTAL CONDUCTIVE 
900 HZ 900 HZ 7200 HZ . DIKE . SHEET EAfiTH . . 

ANOMALY/ REAL WAD REAL QUAD REAL QUAD . am DEPTH*. a m  DEPTH RESIS D E ~  
FID/INTERP PPM PPM PPM PPM PPM PPM . MHOS M . MHOS M OHM-M M ------ . . 
LINE 10660 (FLIGHT 6 )  . 
H 1 1 9 0 S  9 10 0 22 61 1 1 2 .  3 10 . 1 17 517 0 ------- . 

LINE 10670 (FLIGHT 6 )  . 
A 1 2 5 6 S  8 11 6 20 62 8 6 .  4 1 0 .  1 33 199 0 
B 1278 S? 13 16 1 33 103 143 . 4 12 . 1 14 416 0 
C 1 2 7 9 L  13 9 0 33 103 1 4 3 .  4 6 .  1 18 564 0 
D 1 2 9 5 S  6 8 1 16 37 4 1 .  3 10 . 1 19 572 0 -------- . 

LINE 10680 (FLIGHT 6 )  . 
A 1 3 5 2 S  8 14 8 30 89 1 3 7 .  4 3 .  1 27 174 0 
B 1 3 4 5 S ?  3 12 6 16 43 7 4 .  2 0 .  1 35 238 0 
C 1 3 3 1 H ?  9 17 4 27 80 1 1 9 .  4 2 0 .  1 28 468 1 
D 1316 S 5 1 5 19 30 1 5 .  5 0 .  1 14 232 0 ------- . 

LINE 10690 (FLIGHT 6 )  
A 1 3 8 1 H ?  5 15 8 32 83  1 6 5 .  2 7 .  1 34 170 4 
B 1 3 8 8 S ?  8 16 3 27 72 1 3 4 .  3 6 .  1 25 332 0 
C 1 4 0 6 S ?  11 10 4 20 68 8 4 .  6 1 9 .  1 25 579 0 
D 1 4 2 5 S  4 8 4 27 46 9 6 .  2 6 .  1 25 277 0 -------- 

LINE 10700 (FLIGHT 6 )  . 
A 1481 S 3 3 3 10 25 36 . 4 29 . 1 31 246 0 
B 1477 S? 5 7 4 13 42 66 . 3 14 . 1 45 146 9 
C 1471 H? 3 12 7 20 35 72 . 2 4 .  1 52 143 15 
D 1 4 5 7 H  0 10 6 13 55 5 0 .  1 0 .  1 63 158 22 
E 1 4 4 6 S  7 19 7 35 81 1 7 2 .  2 3 .  1 32 183 1 
F 1 4 4 2 S  5 21 4 37 87 1 9 1 .  1 4 .  1 15 385 0 
we----- . . 

LINE 10710 ( F L I W  6 )  . . 
A 1510 H 7 2 7 23 70 82 . 6 23 . 1 35 141 3 
B 1527 L 0 11 0 8 59 37 . 1 10 . 1 61 783 0 
C 1529 S? 2 9 3 8 59 37 . 2 14 . 1 29 577 0 
D 1 5 3 1 B  2 5 3 8 59 3 6 .  4 2 7 .  1 31 691 0 
E 1 5 4 5 S  9 11 5 20 46 1 1 5 .  4 2 2 .  1 32 233 1 ------- . 

LINE 10720 (FLIGHT 6 )  . . 
A 1 6 0 5 S  4 7 1 14 36 8 2 .  2 7 .  1 37 576 0 
B 1 6 0 2 S  0 7 4 15 36 9 0 .  1 2 .  1 49 235 10 
C 1592 S? 5 44 9 109 247 597 . 1 1 .  1 20 138 0 
D 1 5 7 8 L  0 13 1 14 50 6 5 .  1 0 .  1 55 809 0 
E 1 5 7 3 D  5 14 7 13 36 6 2 .  3 1 0 .  1 57 215 15 

.* ESTIMATED DEFTTI MAY BE UMiELIABLE BECAUSE THE STaNGER PART . . OF THE CONDUCXIR MAY BE DEEPER OR 'ID aJE SIDE OF ?HE FLIGHT . . LINE, OR BECAUSE OF A S H A D  DIP OR OVERBURDEN EFFECTS. . 



COAXIAL COPLANAR COPLANAR . VERTICAL . HOFUZONTAL CONDUCTIVE 
900 HZ 900 HZ 7200 IiZ . DIKE . SHEET EAFQH . 

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . COND DEPTH*. CKNl DEP1'H RESIS DEPJX 

LINE 10720 
F 1564 S 
G 1559 S --- 

LINE 10730 
A 1677 B? 
B 1689 E 
C 1693 H 
D 1694 B? 
E 1706 L 
F 1709 S? 
G 1711 B ------- 

LINE 10740 
A 1790 B? 
B 1784 E 
C 1773 H? 
D 1772 B 
E 1762 L 
F 1759 S? 
G 1757 B 
H 1746 S -------- 

LINE 10750 
A 1810 B? 
B 1819 H 
C 1825 B 
D 1836 L 
E 1841 D 
F 1855 S -------- 

LINE 10760 
A 1919 S 
B 1911 D 
C 1898 H 
D 1894 H 
E 1885 L 
F 1882 D 
G 1872 S 
H 1869 S 
I 1867 B 
---I-- 

LINE 10770 
A 1932 B? 

( FLIGHT 
2 8 
0 16 

(FLIGHT 
0 3 
8 19 
5 10 
5 10 
0 19 
3 10 
3 10 

( FLIGHT 
3 5 
5 4 
5 1 
5 7 
1 19 
0 12 
2 8 
7 8 

( FLIGHT 
0 5 
4 27 
3 7 
2 6 
7 18 
2 10 

( FLIGHT 
0 5 
3 6 
5 14 
4 10 
4 21 
4 7 
0 7 
4 10 
1 8  

(FLIGHT 
1 4  

M OHM-M 

40 157 
32 337 

63 218 
36 129 
35 189 
17 540 
59 758 
18 425 
47 178 

48 747 
111 1035 
24 355 
32 581 
49 777 
29 368 
25 733 
35 328 

43 241 
23 244 
33 287 
82 903 
13 512 
23 470 

58 552 
53 761 
34 169 
33 338 
46 706 
25 746 
27 324 
19 493 
27 564 

20 244 . 
.* ESTIMA!I!ED DEFTTI MAY BE UNRELIABLE BECAUSE THE STRONGER PAFiT . . OF 'IHE CONDUC?OR MAY BE DEEPER OR 'it) ONE SIDE; OF 'IRE FLIGHT . . LINE, OR BECAUSE OF A SHALLOW DIP OR OVERBURDEN EFFECTS. . 



TATSHENSHINI RIVER 

COAXIAL COPLANAR OPLANAR . 
900 HZ 900 HZ 7200 HZ . . 

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . 
FID/IN!EXW PPM PPM PPM PPM PPM PPM . ----- . 
LINE10770 (FLIGHT 6 )  . 

B 1 9 4 3 H  5 13 7 44 123 1 3 0 .  
C 1 9 4 8 H  0 8 3 15 20 6 3 .  
D 1 9 5 8 L  18 25 2 13 5 2 1 2 3 .  
E 1 9 6 1 S ?  5 13 0 22 52 1 2 3 ,  
F 1 9 6 4 D  5 23 3 25 37 8 5 .  
G 1 9 7 9 S  6 9 3 14 43 6 2 .  ------ 

LINE 10780 
A 2036 D 
B 2036 D 
C 2024 H 
D 2020 H 
E 2010 L 
F 2008 B 
G 1991 S? ------- 

LINE 10790 
A 2052 S 
B 2064 D 
C 2072 H 
D 2088 L 
E 2088 B? 
F 2091 D 
G 2093 D 
H 2109 S? 

( FLIGHT 
7 14 
7 14 
6 1 
7 8 
7 12 
1 23 
0 9 

( FLIGHT 
0 5 
8 25 

10 30 
17 11 
17 17 
5 36 
1 40 
5 27 ------ 

LINE 10800 (FLIQFT 6 )  
A 2 1 7 4 B  3 6 3 2 4 2 5 .  

D 2156 H 
E 2152 E 
F 2145 L 
G 2143 B 
H 2142 D 
I 2141 D 
J 2129 S? 
K 2113 S ------ 

LINE 19010 
A 2343 S 

11 7 15 28 85  1 2 2 .  
11 16 4 2 113 41 . 
3 8 3 23 55 1 2 6 .  

11 16 3 23 55 1 2 6 .  
11 15 33 66 151 6 2 .  
18 26 33 66 151 61 . 
4 10 2 21 41 67 . 
2 7 0 12 25 7 3 .  

(FLIGHT 6 )  
0 12 0 24 45 1 1 3 .  . 

.* ESTIMATED DEFV3 MAY BE UNRELIABLE . OF ME QJNDUCTOR MAY BE DEEPER OR . LINE, OR BECAUSE OF A SHALLCkJ DIP 

VEEiTICAL . HORIZONTAL CUNDUCTIVE 
DIKE . SHEET EARTH . 

CflD DEm*.  COM) DEPlH RESIS DEl?J!H 
MHOS 

2 
1 
8 
3 
4 
4 

3 
4 
5 
4 
4 
3 
1 

2 
3 
3 

10 
5 
1 
1 
1 

4 
3 
5 
9 
1 
3 
4 
6 
7 
2 
1 

1 

M . MHOS 

BECAUSE THE STFONGER PART . 
TO CNE SIDE OF THE FLIGHT . 
OR OVERBURDEN EFFECTS. 



TATSHENSHINI RIVER 

COAXIAL COPLANAR COPLANAR . VERTICAL . HORIZONTAL ONWCTIVE 
900 HZ 900 HZ 7200 HZ . DIKE . SHEET EARTH 

A N O W /  REAL QUAD Rl?AL QUAD REAL QUAD . COND DEPTH*. COND DEPm RESIS DEFI'H 
FID/INTERP PPM PPM PPM PPM PPM PPM . MHOS M.MHOS M OHM+ M 

-- 

LINE 19010 
B 2330 S 
C 2322 S 
D 2320 S 
E 2317 S? 
F 2303 S 
G 2286 S ------ 

LINE 19011 
A 2525 H? 
B 2513 L 
C 2471 S? 
D 2448 S? 
E 2443 H? 
F 2436 H? ------- 

LINE 19020 
A 457 B 
B 491 S? 
C 502 S? 

(FLIGHT 
0 7 
0 1 
0 5 
0 9 
0 14 
0 16 

( FLIGHT 
7 12 
1 5  

10 13 

. 

.* ESTIMA!J!ED DEPTH MAY BE UNRELIABLE BECAUSE THE STFONQ3 PAKI' . . OF THE OSNDUC'IOR MAY BE DEEPER OR 10 ONE SIDE OF 'IHE FLIGHT . . LINE, OR BECAUSE OF A SElALLOW DIP OR OVERBURDEN EFFECTS. 



TATSHENSHINI RIVER 

COAXW COPLANAR COPLANAR . VEmICAL . HORIZONTAL CONDUCTIVE 
900 HZ 900 HZ 7200 HZ . DIKE . SHEET EAFCL'H . 

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . COM) DEPIH*. COND DEPTH RESIS DEPTH 
FID/IETERP PPM PPM PPM PPM PPM PPM . ms M . MHOS M OHM-M M ----- . . 
LINE 20010 (FUGHT 3) 

A 194 D 8 22 11 39 89 108 . 3 0 .  1 40 77 10 
B 1 9 9 D  9 9 11 29 81 2 .  6 0 .  1 58 70 24 
C 202B? 0 6 11 11 37 2 7 .  4 2 .  1 53 136 13 
D 2 1 0 D  2 7 1 9 23 3 3 .  3 1 1 .  1 42 754 0 ----- 

LINE 20020 (FLIGHT 3 )  
A 2 9 9 D  16 22 18 33 90 7 8 .  7 2 .  1 36 75 7 
B 3 0 0 D  16 15 18 33 90 4 9 .  9 1 .  2 46 49 18 
C 3 0 2 D  8 6 7 19 35 4 .  6 0 .  1 66 83 28 
D 3 1 0 B  5 5 3 6 21 6 .  6 15 . 1 42 554 0 
----- 

LINE 20030 (FLIGHT 3 )  
A 4 0 7 D  19 22 19 37 73 8 6 .  8 6 .  1 46 54 18 
B 4 0 8 D  19 21 19 37 73 8 6 .  8 3 .  1 57 62 26 
C 4 1 6 D  2 6 2 8 19 1 8 .  2 0 .  1 61 177 15 -------- 

LINE 20040 (FLIGHT 3 )  . . 
A 531B?  13 42 9 73  219 3 7 8 .  3 0 .  1 8 236 0 
B 5 3 2 B  14 42 9 73 219 3 7 8 .  3 0 .  1 25 158 0 ------- 

LINE 20050 (FLIQIT 3)  
A 6 3 5 B  9 9 2 14 20 5 4 .  5 2 1 .  1 31 575 0 
B 6 3 6 B  9 10 3 14 32 5 4 .  5 9 .  1 19 624 0 
C 6 4 9 S ?  4 4 0 7 18 6 .  2 1 2 .  1 39 754 0 
----_C 

LINE 20060 (FLIGHT 3 )  . . 
A 7 4 1 S ?  4 5 2 10 38 3 4 .  3 1 3 .  1 28 704 0 -------- . 

LINE 20070 ( F L I m  4)  
A 2245 D 13 49 11 84 241 409 . 2 2 .  1 20 129 0 
B 2 2 5 0 B  6 21 15 22 64 1 1 8 .  4 9 .  1 62 68 31 
C 2 2 5 7 B ?  4 6 2 8 19 2 0 .  4 1 4 .  1 32 738 0 ----- 

LINE 20080 (FLIGHT 4 )  . . 
A 2365 B? 5 11 4 24 5 2 1 2 7 .  2 5 .  1 47 133 13  
B 2 3 7 1 B  1 3 5 7 16 3 5 .  2 14 . 1 80 62 44 
C 2376 S? 1 3 4 9 26 24 . 2 2 .  1 33 607 0 ------- . 

LINE 20090 (FLIGHT 4) . 
A 2 4 5 8 S ?  4 6 7 7 23 1 5 .  5 0 .  1 71 76 32 
----L_- . . 

LINE 20100 (FLIGHT 4)  
A 2530 S? 3 6 9 9 29 12 . 5 0 .  2 72 48 37 . . 

.* ESTIMATED DEPTH MAY BE UNRELIAEIE BECAUSE THE STRONGER PAKT . . OF THE CONIjUCTOR MAY BE DEEPER OR TO ONE SIDE OF THE FLIGHT . . LINE, OR BECAUSE OF A SHALLOW DIP OR OVERBURDEN EFFECTS* 



TATSHENSHMI RIVER 

COAXIAL COPLANAR COPLANAR . 
900 HZ 900 HZ 7200 HZ . . 

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . 
FID/IN!TERP PPM PPM . PPM PPM PPM ----- 
LINE 201 10 

A 2607 B ------- 
LINE 201 20 

A 2689 D 
B 2691 B 
C 2707 B? 
D 2716 B? -------- 

LINE 20130 
A 2799 D 
B 2801 B -------- 

LINE 20140 
A 2936 S 
B 2962 B? -------- 

LINE 20150 
A 3079 S? 
B 3085 D 
C 3086 D 
D 3087 D 
E 3109 B? 
F 3117 B? -------- 

LINE 20160 
A 3183 D 
B 3184 D 
C 3211 B? ------ 

LINE 20260 
A 1213 B 
B 1218 B 
C 1221 B ------- 

LINE 20270 
A 1129 B 
B 1115 B 
C 1113 B 
D 1103 D ------ 

LINE 20280 
A 1011 B . 

( FLIGHT 
4 7 

( FLIGHT 
4 10 
2 6 
0 1 
0 0 

(FLIGHT 
4 7 
2 6 

(FLIGHT 
1 9  
0 2 

( FLIGHT 
0 3 

11 16 
11 16 
11 16 
0 1 
0 1 

( FLIGHT 
5 7 
5 5 
0 2 

( FLIGHT 
3 8 
2 10 
0 8 

( FLIGHT 
5 9 
6 1 
6 5 

15 17 

( FLIGHT 
4 9 

.* ESTIMATED DEPTH MAY BE UNRELIABLE . OF THE CONDUCTOR MAY BE DEEPER OR . LINE, OR BECAUSE OF A SHALLOW DIP 

VER!CICAL . E-X)RIZONTAL CXlNDUCTIVE 
DIKE . SHEET EAKI'H 

OJM) DEPTH*. OJM) DEPTH RESIS DEPI'H 
EpiOS M . NHOS M CBM-M M 

BECAUSE ?HE STRONGER PART . 
10 ONE SIDE OF THE FL1C;IIT . 
OR OVERBURDE24 EFFECTS. 



TATSHENSHINI RIVER 

COAXIAL COPLANAR COPLANAR . VEm1CA.L . IDRIZCNTAL CONDUCTIVE 
900 HZ 900 HZ 7200 HZ . DIKE . SHEET E A m H  . . 

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . 03ND DEPTH*. 03ND DEPTH RESIS DEPTH 
FID/INTERP PPM PPM PPM PPM PPM PPM . WOS M . MHOS M 0HM-M M ------ . . 
LINE 20280 (FLIGHT 10)  . . 

B 1029 B 3 6 7 10 26 19 . 4 9 .  1 68 60 34 
C 1 0 3 4 B  20 12 12 9 24 2 3 .  19 14 . 1 51 792 0 ------ 

LINE 20290 (FLIGHT 10)  . 
A 926 B? 4 6 9 12 15 14 . 5 18 . 1 64 88 28 
B 9 0 3 D  0 19 4 17 18 9 7 .  5 16 . 1 45 717 0 ------ 

LINE 20300 (FLIGHT 10)  . . 
A 756B? 0 7 4 14 47 5 8 .  1 3 .  1 72 445 17 
B 7 5 4 B  4 10 6 13 29 2 9 .  3 0 . 1 36 175 0 
C 7 4 0 D  3 10 6 11 21 3 4 .  2 2 .  1 70 111 30 
D 7 3 4 B ?  4 4 0 6 6 3 7 .  3 3 3 .  1 83 895 0 . 

LINE 2031 0 (FLIGHT 9 )  . 
A 1 5 6 9 B  0 5 0 8 0 5 4 .  8 3 8 .  1 48 725 0 ------- . 

LINE 20330 (FLIGHT 9 )  . 
A 1171 B 8 2 9 15 48 67 . 11 43 . 1 77 98 41 
B 1 1 6 4 B  5 19 5 15 18 5 4 .  2 1 5 .  1 78 175 36 -------- . 

LINE 20331 (FLIGHT 9 )  . 
A 1 3 3 9 S  0 2 0 11 26 3 2 .  1 10 . 1 32 707 0 
------L_ 

LINE 20340 (FLIGHT 9 )  . . 
A 1061 S? 5 4 0 7 23 33 . 4 35 1 36 687 0 
B 1080 D 28 15 16 12 29 18 . 25 17 . 1 51 765 0 
-----_L . 

LINE 20350 (FLIGHT 9 )  . 
A 967 B 13 8 9 9 15 1 . 14 10 . 1 56 259 9 -------- 

LINE 20360 (FLIGHT 9 )  . 
A 8 9 5 S ?  3 4 1 5 6 1 2 .  3 0 .  1 98 92 51 
B 9 0 0 S ?  0 3 0 2 2 1 7 .  1 0 .  1 176 1035 0 
--we--- . 

LINE 20380 ( F L I W  9 )  . 
A 738B?  6 2 0 4 2 3 2 .  1 0 .  1 47 4252 0 ----- . 

LINE 20391 (FLIGHT 9 )  . 
A 6 5 7 D  9 6 7 25 17 1 2 .  6 0 .  2 44 25 19 
B 6 5 4 D  8 12 15 25 80 5 2 .  6 6 .  1 50 59 20 
-I--- . 

LINE20400 (FLIGHT 9 )  . 
A 3 2 9 D  22 28 30 56 144 1 0 1 .  8 0 .  2 28 38 4 . 

.* ESTIMATED DEPTH MAY BE UNRELIABLE BECAUSE THE STFONaR PAKL' . . OF ?HE CWNDUC'IDR MAY BE DEEPER OR ID CNE SIDE OF 'EX FLIGHT . . LINE, OR BECAUSE OF A SHALLOW DIP OR OVERBURDEN EFFECTS. 



TATSHENSHINI RrVER 

COAXIAL COPLANAR COPLANAR . VERITICAL . HORIZONTAL CONDUCTIVE 
900 HZ 900 HZ 7200 HZ . DIKE . SHEET EAKrH . . 

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . 03ND D E m * .  CCND DEPTH RESIS DEPJX 
FID/INTERP PPM PPM PPM PPM PPM PPM . MHOS M . MHOS M OHM-M ----- 
LINE 20400 

B 327 D 
C 304 S 
D 294S? -------- 

LINE 20410 
A 633 B 
B 630 D 
C 614 B -------- 

LINE 20420 
A 469 B? 
B 472 D 
C 475 E 
D 491 B? 
E 494 B? ------- 

LINE 20430 
A 1519 D 
B 1517 E 
C 1505 B 
D 1504 B 
E 1502 D 
F 1493 S? -------- 

LINE 20440 
A 1390 D 
B 1391 D 
C 1392 B 
D 1405 D 
E 1405 D 
F 1409 B? 
G 1415 B? 
H 1416 B? 
I 1437 S ----- 

LINE 20450 
A 1366 D 
B 1362 D 
C 1359 D 
D 1357 D 
E 1341 D 

( FLIGHT 
16 1 

1 3 
5 6 

( FLIGHT 
0 4 
0 27 
0 12 

( FLIGHT 
0 17 
4 6 
2 16 
0 8 
0 9 

( FLIGHT 
12 15 
10 26 
10 15 
10 8 
7 19 
3 3 

( FLIGHT 
24 6 
41 62 

3 35 
26 29 
26 29 
6 9 

14 9 
14 9 
0 2 

( FLIGHT 
18 25 
19 28 
4 7 
7 13 
1 11 

.* ESTIWE3) DEPTH MFiY BE UNRELIABU BECAUSE THE STRONQER PAK?! . . OF 'ME CIIXIDUC?OR MAY BE DEEPER OR !ID ONE SIDE OF 'ME FLIGHT . . LINE, OR BECAUSE OF A SHALLOW DIP OR OVERBURDEN EFFECTS. . 



TATSHENSHINI RIVER 

COAXIAL COPLANAR COPLANAR . VERTICAL . HORIZONTAL CX3NDUCTIVE 
900 HZ 900 HZ 7200 HZ . DIKE . SHEET W H  . . 

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . COM) DEFTH*. COM) DEPM RESIS DEPTH 
FID/INTERP PPM PPM PPM PPM PPM PPM . MHOS M . MHOS M OHM-M M ----- . . 
LINE 20450 (FLIGHT 7 )  . . 

F 1 3 3 2 S  0 4 0 9 22 5 7 .  1 12 . 1 43 735 0 ------- . 
LINE 20460 (FLIGHT 7 )  . . 

A 1281 D 28 34 24 36 89 114 . 10 5 .  1 39 78 10 
B 1 2 8 5 D  25 22 12 9 50 2 6 .  14 12 . 1 52 66 21 
C 1291 D 10 6 9 2 47 6 . 21 33 . 1 68 103 31 
D 1 3 0 6 S  1 5 4 30 57 1 4 1 .  1 7 .  1 30 319 0 ------ . 

LINE 20470 (FLIGRL' 7 )  . 
A 9 7 2 D  13 9 22 40 109 6 5 .  9 1 .  1 40 53 12 
B 9 7 3 D  10 9 22 40 109 1 9 .  7 1 .  2 42 38 16 
C 975 D 12 14 14 22 68 43 . 7 3 . 2 53 28 28 
D 976 D 12 14 14 22 68 43 . 7 2 .  1 40 62 10 
E 9 8 2 D  6 9 4 9 26 2 4 .  4 1 3 .  1 53 104 17 
F 1 0 0 1 S  0 20 8 46 139 1 8 1 .  1 0 .  1 22 169 0 
G 1015 B? 0 10 13 21 64 61 . 2 1 .  1 42 182 6 ------ . . 

LINE20480 (FLIGHT 7 )  . 
A 1 0 7 4 D  32 33 43 66 107 7 5 .  11 0 .  2 37 37 13 
B 1 0 7 4 D  18 42 43 66 107 4 9 .  7 0 .  2 40 26 18 
C 1 0 7 1 D  9 12 33 21 60 7 2 .  13 1 4 .  1 48 97 15 
D 1 0 6 7 D  9 11 7 11 28 2 9 .  7 10 . 1 51 238 8 
E 1 0 4 5 B ?  3 4 7 14 3 6 3 .  4 1 1 .  1 25 259 0 
---- . . 

LINE 20490 (FLIQIT 7 )  . . 
A 1 1 0 3 H  5 18 21 45 113 1 2 1 .  4 0 .  1 29 61 2 
B 1 1 1 9 D  7 13 18 23 64 3 3 .  6 0 .  1 54 133 14 
C 1126 D 4 6 4 4 14 15 . 5 25 . 1 72 172 27 
D 1 1 3 0 B  3 7 5 15 26 2 5 .  2 0 .  1 56 121 16 
E 1149B? 19 35 27 66 193 121 . 6 0 .  2 31 3 1 10 ----- . 

LINE 20500 (FLIGHT 7 )  . . 
A 1 2 3 9 D  12 24 21 47 137 1 8 1 .  5 7 .  1 31 148 2 
B 1 2 3 7 H  10 18 21 55 103 7 4 .  5 0 .  1 37 66 8 
C 1219 D 11 13 23 41 73 78 . 7 0 .  1 36 92 4 
D 1216 D 16 15 23 41 73  78 . 8 3 .  1 43 60 14 
E 1 2 1 2 D  8 14 8 14 37 4 6 .  5 6 .  1 46 257 4 
F 1 2 0 7 B  7 13 8 18 48 3 7 .  4 0 .  1 38 129 1 
G 1 1 9 0 B ?  0 4 0 6 12 3 5 .  1 3 .  1 65 853 0 ------- . . 

LINE 20510 (FLIGEFT 8 )  . 
A 286 B 16 28 25 54 169 158 . 6 0 .  1 20 140 0 

.* ESTIMATED DEPTH MAY BE UNRELIABLE EECAUSE 'IHE STRGNGER PART . . OF THE CONDUWR MAY BE DEEPER OR TO ONE SIDE OF THE FLImT . . LINE, OR BECAUSE OF A SHALLOW DIP OR OVERBURDEN EFFECTS. 



COAXIAL COPLANAR COPLANAR . VEPTICAL . HORIZONTAL (DNDUCTIVE 
900 HZ 900 HZ 7200 HZ . DIKE . SHEET ElUiTH . . 

ANOMALY/ REAL WAD REAL QUAD REAL QUAD . COND DEPI'H*. COM) DEF'I'H WSIS DEF'I'H 
FID/INTERP PPM PPM , PPM PPM PPM PPM . MHOS -------- 
LINE 20510 

B 260 D 
C 255 D 
D 251 D 
E 232 B? ------ 

LINE 20520 
A 303 D 
B 305 D 
C 325 B 
D 328 D 
E 332 B 
F 339 H? 
G 349 B 

LINE 20530 
A 415 B 
B 411 B? 
C 399 B 
D 394 B 
E 389 D 
F 385 D 
G 378 H? 
H 367 B -------- 

LINE 29020 
A 171 B 
B 174 B 
C 176 B 
D 196 B? 

( FLIGHT 
40 54 

3 6 
15 22 
5 10 

(FLIGHT 
13 14 
13 18 
3 10 

51 36 
19 24 
5 12 
4 10 

( FLIGHT 
18 43 
0 2 
3 9 
4 7 

16 22 
21 32 

2 12 
7 15 

( FLIGHT 
5 22 

18 7 
5 18 
2 9 

M . MHOS 

.* ESTIMATED DEF'IH W BE UNRELIABLE BECAUSE THE STRONGER PAKT . . OF T-IE mDUCTOR MAY BE DEEPER OR TO a3E  SIDE OF 'IHE FLIGHT . . LINE, OR BECAUSE OF A SHALCOW DIP OR OVEHBURDEN EFFECTS. 
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has a thickness >10 m 

DIGHEM anomalies are divided into six grades of 
conductivity-thickness product. This product in 
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I LOCATION MAP " 

I Scale I :250,000 I 

FLIGHT LINES WITH EM ANOMALIES 

v .  Flight direction 
13010 13020 - Flight line number 

Fiducials identified on profiles I 

Dip direction - EM anomaly (see EM legend) 

Conductor axis (on EM maps only) 

Arcs has a indicate thickness the >10 conductor m 

I Magnetic cprrelation i n  nT (gammas) 

ANOMALY EM GRADE CONDUCTANCE 
GRADE SYMBOL RANGE (MHOS) 

I I 
5 60-99 DIGHEM anomall68 are d W  Into slx grradss of 
4 (b 20-49 conductMty-thlcknesa product. Thls product In 
3 10-19 mhos Is a measure of conductance. 

i 
Depth Is 
greater than 

15m 
t 30m 
i 45m 

6Om 

Quadrature o l  
Coaxlal Coll 

... 15 ppm 

I 

Intetpmtlvs 
*ymW h d w ~  (Umodrl*) 

6.   rock conductor 

0. Narrow bedrodc conductor CWn dike*) 
S. Conduct& cover C'horlzontal thln sheet'? 
H. Broad conductive rock unlt, deep 

conductlve weathering, thlck conducl~ 
coww ("half spim") 

E. Edge of M a d  conductor 
Cedge of half space'? 

L. Culture, 6.9. power Ilne;bulldlng, fence 

LEGEND 
lsomagnetic lines (total field) 

-500 
/ ---..------ MMnT 
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/ 
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LOCATION MAP I 

I Scale 1 :250,000 I 

FLIGHT LINES WITH EM ANOMALIES 

v I 

13010 13020 
Flight direction 

F - Flight line number 
-- 

I kg-- FiduciaIS identified on profiles I 
Dip direction 

anomaly (see EM legend) 

Conductor axis (0; EM maps only) 

Arcs indicate the conductor 
has a thickness >10 m 

4 - Magnetic correlation in nT (gammas) I 

ANOMALY 
GRADE 

6 

5 

4 

3 

2 

1 

EM GRADE CONDUCTAN 
SYMBOL RANGE (MH( 

e > Q g  * 50-99 

20-49 

0 10-1s 

0 5- 9 
0 5 .  

X Indeterminate 

DIGHEM anomalies are divided into six grades of. 
conductivity - thickness product. This product in 
mhos is a measure of conductance. 

anomaly- interpretive 
"name" , e % ~ o ~ m b o l  

r: f ' \  
Quadrature of 

* 15m Is greater than 
: 30m * 5PPm 
1 45m .. 10 ppm 
i W m  ... 15 ppm 

.... 20 oom 

interpretive 
symbol Conductor ("model") 
B. Bedrock conductor 
8. Narrow bedrock conductor ("thin dik*) 1 
S. Conductive cover ("horizontal thin sheet') 1 
#. Broad conductive rock unit, deep 

conductive weathering, thick conductive 
cover ("half space") 

E. Edge of broad conductor 
("'edge of half space") 

L. Culture, e.g. power line;building, fence 

I LEGEND 

Contours in ohm-m 
1 ,-- 300 - at 10 intervals per decade 
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LOCATION MA9 

FLIGHT LINES WITH EM ANOMALIES 

v ,  
13010 13020 

Flight direction 

Flight line number 

Fiducials identified on profiles 

Dip direction 

EM a m a l y  (-EM begend) 

Conductor axis (on EM maps only) 

Arcs has a indicate thickness the >10 conductor m 

Magnetic correlation i n  nT (gammas) 

ANOMALY EM GRADE CONDUCTANC 
GRAOE SYMBOL RANGE (MHOS) 

6 8 > Q D  

' DIGHEM anomalka cve dMded Into dx grades of 
/ conductlvlty-thlckneae product. This product kr 

mhas Is a measure of conductance. 

anomaly Interpretive lntrrpntlvc 
"name" - y@y;? aYmtml symbol Comkatou ("modr~~) 

- C _  f /'I 6. Bedrock conductor 
lnphase and 
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la greater tha~ . 5ppm .. 10 pprn . 15 ppm ..., 20 ppm 

H, Broad conductive rock unlt, deep 
conductive weathering, thldc conducthm 
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10 intervals per decade 
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LOCATION MAP 

I Scale 9 :250.000 1 

I FLIGHT LINES WITH EM ANOMALIES I 
v * 

13010 13020 
Flight direction 

[ 
- Flight line number 

9 Fiducials identified on profile8 

Dip direction 

EM anomaly (see EM legerrd) 

Conductor axis (on EM maps only) 

Arcs Indicate the conductor 
hat a thickness >I0 m 

I I k--- Magnetic corre!ation in nT (gammas) I ' 

ANOMALY EM GRADE CONOUCTANCE' 
1 

a QAAOE SYMBOL RANGEWHOS) 

6 * > 9 0  

5 $, 60-as 
4 . 20-49 

3 0 10-19 
2 0 .  6 -9  
1 0  ( 6  - X Indeterminate 

anomaly- Interpretive 
"name" "*-syrn~ 

/i"T"\ 

DIGHEM momallss am dMdrd into alx grad68 ol 
conductlvlty.thlckneaa product. Thls product in 
mhos k a m w r e  of condwtanm 

Interpmtlvo symbd B. 
Cimdwta Bedrock canductor 0 

D. Narrow bedrock candwtcf rwn dilut7 
8. Conducth cow C'horbontal thln oheel7 
H. Broad conductive rock unlt, d e q  

conductive  caw^ ("half weathering, space") thlck conductha 

E. GtQe of broad conductor 
("edge of half space") 

L. Culture, 8.g. power Ilne;bulldlng, fence 

LEGEND 
lines (enhanced field) Frequency response of 

magnetic operator 

/ 
- 200  ---a- xI0n-T 

/- 
- A ~  -.--.---- 1OOnT 

-,.--a 
magnetic a . depression 

I ARCHER, CATHRO & ASSOClATES I 
I (1981) LIMITED I 

TATSHENSHlNl RIVER 

ENHANCED MAGNETICS 
BY.DIGHEM SURVEYS & PROCESSING INC, 



LOCATION MAP 

FLIGHT LINES WITH EM ANOMALIES 

v z 

13010 13020 
Flight direction 

[ 1 - Flight line number 

I t g e  FiducialS identified on profiles 

Dip direction 

EM anomaly (see EM legend) 

Conductor axis (on EM maps only) 

Arcs indicate the conductor 
has a thickness >10 m 

I 
Magnetic correlation in nT (gammas) 

DIGHEM anomalies are divided into six grades of 
conductivity-thickness product. This product in 
mhos is a measure of conductance. 

Conductor ("rnodeln) 
B. Bedrock conductor 

8. Narrow bedrock conductor I'thin dike") 
S. Conductive cover ("horizontal thin sheet*') 
H. Broad conductive rock unit, deep 

conductive weathering, thick conductive 
cover ("half space") 
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