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DIGHEM SURVEY 

CRANBROOK AREA, B R I T I S H  COLUMBIA 

FOR 

COMINCO L I M I T E D  

BY 

DIGHEM L I M I T E D  



S U M M A R Y  

A DIGHEM a i rbo rne  electromagnetic/magnetic 

survey of 861 l ine-mi les  was flown f o r  Cominco Mines 

Limited i n  October and November, 1976, i n  t h e  Cranbrook 

a r ea  of B r i t i s h  Columbia. A t o t a l  of 150 EM anomalies 

were obtained,  t h e  major i ty  of which a r e  of t h e  lowest 

conductance grade, and probably r e f l e c t  conductive 

overburden. A few anomalies a r e  bel ieved t o  r e f l e c t  

bedrock conductors,  



L O C A T I O N  M A P  

FIGURE 1. The survey area. 



INTRODUCTION 

A DIGHEM survey o f  861 l ine -mi les  was flown wi th  a 

. 1320-foot l ine-spacing f o r  Cominco Limited i n  t h e  i n t e r v a l  

from October 1 0 t h  t o  ~ o v & b e r  7 th ,  1976, i n  t h e  Cranbrook 

a r e a  of B r i t i s h  Columbia (Figure  1) . The Lama j e t  h e l i c o p t e r  

N65185 f lew wi th  an average  a i r s p e e d  of  60 mph and EM b i r d  
I 

h e i g h t  o f  160 f e e t .  A n c i l l a r y  equipment cons i s t ed  of a 

Bar r inger  Research AM-104 magnetometer w i t h  i t s  b i r d  a t  a n  

average  h e i g h t  of 210 f e e t ,  a Bonzer r a d a r a l t i m e t e r ,  Geocam 

~ sequence camera, 60 hz monitor,  W E  8-channel h o t  pen 

analog recorde r ,  and a Geometries G-704 d i g i t a l  d a t a  

a c q u i s i t i o n  system w i t h  a F a c i t  4070 punch paper t a p e  

r e c o r d e r ,  The analog equipment recorded s i x  channels of 

EM d a t a  a t  918 hz, and one of  magnetics and r a d a r a l t i t u d e .  

T h e  d i g i t a l  equipment recorded t h e  magnetic f i e l d  t o  an  

accuracy  of one gamma. 

The Appendix provides  d e t a i l s  on t h e  analog d a t a  
I 

channels ,  t h e i r  r e s p e c t i v e  n o i s e  l e v e l s ,  and t h e  d a t a  

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

v a l i d  f o r  wind speeds up t o  20 mph. Higher winds may cause  

t h e  system t o  be grounded because excess ive  b i r d  swinging 

produces c o n t r o l  d i f f i c u l t i e s  i n  p i l o t i n g  t h e  he l i cop te r .  

The swinying r e a u i t s  from cL- 59 square  f e e t  of a r e a  whit:; 

is  presented  by t h e  b i r d  t o  broads ide  g u s t s .  The DIGHEM 

system never the less  can b e  flown under wind cond i t ions  t h a t  
J 

s e r i o u s l y  degrade o t h e r  AEM systems. 



DATA PRESENTATION 

The Three Conductor Models 

DIGHEM anomalies a r e  i n t e r p r e t e d  according t o  t h r e e  

conductor  models, a s  follows: 

1. V e r t i c a l  d i k e  ( h a l f  p lane)  

The v e r t i c a l  d i k e  is  t h e  most s u i t a b l e  r e p r e s e n t a t i o n  

of s teeply-dipping bedrock conductors.  A l l  anomalies 

p l o t t e d  on t h e  DIGHEM map are i n t e r p r e t e d  according 

t o  t h i s  model. The t h r e e  r e c e i v e r  c o i l s  of  DIGHEM 

al low c o r r e c t i o n  f o r  t h e  response  when t h e  f l i g h t  

l i n e  c r o s s e s  a conductor a t  an  ob l ique  angle.  The 

following s e c t i o n  e n t i t l e d ,  "Electromagnetics:  v e r t i c a l  

d i k e  i n t e r p r e t a t i o n " ,  d e s c r i b e s  t h i s  model i n  d e t a i l ,  

~ inc luding  t h e  e f f e c t  of  us ing  it on anomalies caused 

by conductive overburden. 

2. Horizontal  s h e e t  (whole p lane)  

The h o r i z o n t a l  s h e e t  i s  s u i t a b l e  f o r  f l a t l y  dipping 

t h i n  bedrock conductors  and t h i n  l a y e r s  o f  conductive 

c l a y  o r  lake- sil t .  The conductance and depth values 

are given i n  t h e  anomaly l i s t  appended t o  t h e  r e a r  

o f t h i s r e p o r t ,  b u t  do n o t  appear  on t h e  DIGHEM map. 

These va lues  should be viewed wi th  c a u t i o n  unless  it 

i s  known t h a t  a h o r i z o n t a l  s h e e t  i s  a f a i r  r ep resen ta t ion  

of  t h e  conductors.  It is a h i g h l y  s p e c i a l i z e d  model 

wi th  a l i m i t e d  a p p l i c a t i o n ,  
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3 . Conductive e a r t h  ( h a l f  space) 

The conduct ive e a r t h  model i s  s u i t a b l e  f o r  f l a t l y  

d ipping  t h i c k  bedrock conductors ,  s a l i n e  water- 

s a t u r a t e d  sedimentary formations,  t h i c k  conduct ive 
< 

overburden, and geothermal zones. The r e s i s t i v i t y  

and dep th  va lues  a r e  g iven  i n  t h e  anomaly l i s t ,  b u t  

do n o t  appear  on t h e  DIGHEM map. A depth va lue  of 

approximately zero i n  an a r e a  of deep cover is 

evidence t h a t  t h e  anomaly 
I 

I overburden. 

i s  caused by conduct ive 

The minimum and maximum va lues  of 

r e s i s t i v i t y  which can be  recognized a r e  1 and 

approximately 1000 ohm-meters, r e spec t ive ly .  

Electromagnet ics;  v e r t i c a l  d i k e  i n t e r p r e t a t i o n  

The EM anomalies appearing on  a DIGHEM map a r e  

i n t e r p r e t e d  by computer according to  t h e  conduct iv i ty- th ickness  

product  i n  mhos of  an ob l ique- s t r ik ing  v e r t i c a l  d ike  model. 

DIGHEM anomalies a r e  d iv ided  i n t o  s i x  grades  of conduct iv i ty-  

t h i c k n e s s  product ,  a s  shown i n  Table I. This  product i n  mhos 

i s  t h e  r e c i p r o c a l  of r e s i s t a n c e  i n  ohms. The mho i s  a measure 

of  conductance, and i s  a g e o l o g i c a l  parameter.  Most swamps 

y i e l d  g rade  1 anomalies b u t  h igh ly  conducting c l a y s  can g i v e  

g rade  2 anomalies. The three-dimensional anomaly shapes o f t e n  

a l low s u r f a c e  conductors  t o  be recognized,  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 on t h e  map. The remaining grade 1 

and 2 anomalies could be  weak bedrock conductors.  The h igher  

g rades  i n d i c a t e  i n c r e a s i n g l y  h igher  conductances. Examples: 

t h e  o r e  bodies  o f  t h e  Magusi River camp (Noranda, Quebec) 



I 

y i e l d  grade 4 anomalies. wh i l e  Mattabi  (Sturgeon Lake. Ontar io)  

and Whist le  (Sudbury, Ontar io)  g i v e  g rade  5. Graphi te  and 
I 

I 

s u l f i d e s  can span a l l  grades  b u t ,  i n  any p a r t i c u l a r  survey 

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  grades i n d i c a t e  

d i f f e r e n t  types  of conductors.  

Table 1. EM Anomaly Grades 

Anomaly Grade Mho Range 

6 5. 100 
5 50 - 99 
4 20 - 49 
3 10 - 19 
2 5 -  9 
1 4 4 

Strong conductors  ( e .  g rades  5 and 6 )  are 

c h a r a c t e r i s t i c  of  massive s u l f i d e s  o r  g raph i t e .  Moderate 
I ~ conductors (grades  3 and 4 )  t y p i c a l l y  r e f l e c t  s u l f i d e s - o f  

a l e s s  massive c h a r a c t e r  o r  g r a p h i t e ,  wh i l e  weak bedrock 

conductors  (grades  1 and 2) can s i g n i f y  poorly connected 

g r a p h i t e  o r  h e a v i l y  disseminated s u l f i d e s .  Grade 1 

conductors may n o t  respond t o  g ro in6  EM equipmex'; us ing  

f requenc ies  less t h a n  2000 hz. 

I !  
The presence of s p h a l e r i t e  o r  gangue can r e s u l t  

I 
i n  o r e  d e p o s i t s  having weak t o  moderate conduct iv i ty-  

I 

I -  t h i ckness  products .  A s  an  example, t h e  t h r e e  m i l l i o n  t o n  

lead-zinc d e p o s i t  o f  Restigouche Mining Corporation near 
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Bathurs t ,  New Brunswick, y ie lded  a  wel l-def ined grade 1 

conductor.  The 10  pe rcen t  by volume of  s p h a l e r i t e  occurs  

a s  a  c o a t i n g  around t h e  f ine-gra ined  massive p y r i t e ,  thereby 

i n h i b i t i n g  e l e c t r i c a l  conduction. 

The mho va lue  i s  a geo log ica l  parameter because it 

1 i s  a  c h a r a c t e r i s t i c  of t h e  conductor a lone .  I t  g e n e r a l l y  

i s  independent of frequency, and of f l y i n g  h e i g h t  o r  depth  

.of b u r i a l  a p a r t  from t h e  averaging over  a g r e a t e r  p o r t i o n  

of t h e  conductor  a s  h e i g h t  inc reases .  Small anomalies 

from deeply  bur ied  s t r o n g  conductors  a r e  n o t  confused with 

small  anomalies from shal low weak conductors  because t h e  

former w i l l  have l a r g e r  mho values.  

O n  t h e  DIGHEM map, t h e  a c t u a l  mho va lue  and a let ter  

a r e  p l o t t e d  b e s i d e  t h e  EM grade  symbol. The le t ter  is  the  

anomaly i d e n t i f i e r .  The h o r i z o n t a l  rows of d o t s ,  bes ide  

each anomly symbol, i n d i c a t e  anomaly ampli tude on t h e  f l i g h t  
I 

record.  The v e r t i c a l  column of  d o t s  g i v e s  t h e  es t imated  

depth.  I n  a r e a s  where anomalies a r e  crowded, t h e  i d e n t i f i e r s ,  

d o t s  and mho va lues  may be  o b l i t e r a t e d .  The EM grade symbols, 

however, w i l l  always 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  

informat ion  can  be ob ta ined  from t h e  anomaly l i s t i n g  

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

, The purpose of i n d i c a t i n g  t h e  anomaly ampli tude 

0 by d o t s  is  t o  provide  an  e s t i m a t e  of t h e  r e l i a b i l i t y  of  

t h e  conduc t iv i ty -  th ickness  c a l c u l a t i o n .  Thus, a conduct iv i ty-  

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



t h i c k n e s s  v a l u e  obta ined  from a l a r g e  ppm anomaly (3  or 

4 d o t s )  w i l l  be a c c u r a t e  whereas one ob ta ined  from a small  

ppm anomaly (no d o t s )  could be  inaccura te .  

The absence of ampli tude 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  s t andard  (maximum-coupled) c o i l  i s  

5 ppm o r  less on both t h e  inphase and quadra tu re  channels.  

Such smal l  anomalies could r e f l e c t  a weak conductor a t  

. t h e  s u r f a c e ,  o r  a s t r o n g e r  conductor a t  depth.  The mho 

v a l u e  and depth  a e s t i m a t e  w i l l  i l l u s t r a t e  which of t h e s e  

p o s s i b i l i t i e s  b e s t  f i t s  t h e  recorded d a t a .  The depth  

e s t i m a t e ,  however, can be  erroneous.  The anomaly from 

a near-sur face  conductor,  which e x i s t s  only  t o  one s i d e  

of a f l i g h t  l i n e ,  w i l l  y i e l d  a l a r g e  depth  estimate 

because t h e  computer assumes t h a t  t h e  conductor occurs  

d i r e c t l y  beneath  t h e  f l i g h t  l i n e .  

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  cases 

where two anomalies, having s i m i l a r  mho 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  dep th  es t ima tes ,  occur  c l o s e  

t o g e t h e r  on t h e  same conductor.  Such examples confirm 

t h a t  t h e  mho va lue  measurement of  conductancc is q u i t e  

r e l i a b l e  whereas t h e  depth  estimate can  be u n r e l i a b l e .  

There a r e  a number o f  f a c t o r s  which can  prcduce a" e r r o r  

i n  t h e  depth  es t imate ,  inc lud ing  t h e  averaging of  topo- 

g raph ic  v a r i a t i o n s  by t h e  a l t i m e t e r ,  conduct ive overburden 

responses,  and t h e  l o c a t i o n  and a t t i t u d e  of t h e  conductor 

r e l a t i v e  t o  t h e  f l i g h t  l i n e ,  Conductor l o c a t i o n  and 



a t t i t u d e  can provide a n  erroneous depth  e s t i m a t e  because 

. t h e  s t r o n g e r  p a r t  o f  t h e  conductor may be  deeper  o r  to 

l 

one s i d e  o f  t h e  f l i g h t  l i n e ,  o r  because it has  a shal low 
I 

dip .  

A f u r t h e r  i n t e r p r e t a t i o n  i s  presented  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  anomalies. 

This  provides  conductor axes which may d e f i n e  t h e  geo log ica l  

s t r u c t u r e  over  p o r t i o n s  of  t h e  survey area. 

The majo r i ty  o f  massive s u l f i d e  o r e  d e p o s i t s  

have s t r i k e  l e n g t h s  o f  a few hundred t o  a few thousand 

f e e t .  Consequently, it i s  important  t o  recognize s h o r t  

conductors  which may e x i s t  i n  c l o s e  proximity t o  long 

conduct ive bands. The ki5h xeso lu t ion  of t h e  DIGHEM 

system, and t h e  l i n e - t o - l i n e  c o r r e l a t i o n  g iven  on t h e  d a t a  

maps, a r e  e s p e c i a l l y  important  f o r  a proper  s t r i k e  l e n g t h  

evalua t ion .  

DIGHEM maps are designed t o  provide  a c o r r e c t  

impression of conductor q u a l i t y  by means of  t h e  conductance 

q r r 2 e  symbs:;. The symbols can s t and  a l o n e  wi th  geology 

when planning a followup program. The a c t u a l  mho va lues  

a r e  p l o t t e d  f o r  t h o s e  who wish q u a n t i t a t i v e  da ta .  The 

anomaly ppm and depth  are ind ica ted  by inconsp~cuous  d o t s  

which should n o t  d i s t r a c t  from t h e  conductor p a t t e r n s ,  

w h i l e  being h e l p f u l  t o  those  who wish t h i s  information. 

The map provides  a n  i n t e r p r e t a t i o n  o f  conductors  i n  



terms of  l eng th ,  s t r i k e  d i r e c t i o n ,  conductance and depth,  

The accuracy i s  comparable t o  an i n t e r p r e t a t i o n  from a ground 

EM survey having t h e  same l i n e  spacing. 

The a t t ached  EM anomaly l is t  provides  a t a b u l a t i o n  

of a l l  anomalies i n  ppm, and i n  mhos and est imated depth  

f o r  t h e  v e r t i c a l  d i k e  model. The anomalies a r e  l i s t e d  from 

t o p  t o  bottom of t h e  map f o r  each l i n e .  The l i s t  a l s o  

i n c l u d e s  an i n t e r p r e t a t i o n  according t o  t h e  hor izon ta l  s h e e t  

and conduct ive e a r t h  models, a s  desc r ibed  e a r l i e r .  

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

Areas of widespread conduc t iv i ty  have been encountered 

whi le  surveying f o r  base  meta ls  wi th  DIGHEM. Under such 

c o n d i t i o n s ,  anomalies can  be genera ted  by changes o f  only 

20 f e e t  i n  survey a l t i t u d e ,  a s  we l l  as by changes i n  

conduc t iv i ty .  The t y p i c a l  f l i g h t  record  i n  conductive a r e a s  

i s  c h a r a c t e r i z e d  by inphase and quadra tu re  channels which 

a r e  cont inuously a c t i v e ;  l o c a l  peaks r e f l e c t  e i t h e r  i n c r e a s e s  - 
\ - 

i n  conduc t iv i ty  of  t h e  e a r t h  o r  dec reases  i n  survey a l t i t u d e .  
----- - .--- - 

For such conductive a r e a s ,  apparent  r e s i s t i v i t y  maps should 

b e  produced from t h e  a i r b o r n e  d a t a ,  The advantage of t h e  

contoured naps is  t h a t  ano~, ; l ies  caused by a l t i t u d e  changes 

a r e  e l iminated ,  and t h e  contours  r e f l e c t  only  those  anomalies 

caused by conduc t iv i ty  changes. I n  a r e a s  of  widespread 

* conduc t iv i ty ,  t h e  convent ional  EM map may be  p r a c t i c a l l y  

u s e l e s s .  Contoured apparent  r e s i s t i v i t y  maps improve t h e  



interpreter's ability to differentiate between conductive 

trends in the bedrock and those patterns typical of 

conductive overburden. 

Conductive overburden diminishes the ability to an 

EM system to effectively explore the bedrock. The lower 

the resistivity of the cover, the more active the EM 

channels and the poorer the exploration. As a general rule 

of thumb, the effectiveness of the DIGHEM system for base 

metal exploration is given in Table 11. 

Apparent resistivity maps should be constructed when 

Table 11. Influence of ~onducti;e Cover 
On Base Metal Surveys. 

the exploration effectiveness (Table 11) is moderate to poor, 

Resistivity 

) 300 ohm-m 

100 to 300 

30 to 100 

< 30 

because the contour patterns can be helpfv? in diffarentiatl~, 

between bedrock and overburden conductors, 

Exploration effectiveness 
'at 900 hz 

excellent 

- good 
moderate 

poor 

Magnetics 

L 

The existence of a magnetic correlation with an 

EM anomaly is indicated directly on the EM photomosaic. An 



EM anomaly wi th  magnetic 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  I 

o f  being produced by s u l f i d e s  than  one t h a t  i s  non-magnetic. 

However, s u l f i d e  o r e  bod ies  may be  non-magnetic ( e .g , ,  Kidd 

Creek near  Tirnmins, Ontar io)  a s  w e l l  as magnetic (e.g,  , Mattabi)  . 

The magnetometer d a t a  are d i g i t a l l y  recorded i n  the 

a i r c r a f t  t o  an  accuracy o f  one gamma. The d i g i t a l  t a p e  

is  processed by computer t o  y i e l d  a s t andard  t o t a l  f i e l d  

magnetic map contoured a t  25 gamma i n t e r v a l s ,  The magnetic 

d a t a  a l s o  a r e  t r e a t e d  mathematical ly  t o  enhance t h e  magnetic 

response o f  t h e  near -sur face  geology, and an enhanced 

magnetic map is produced w i t h  a 100 gamma contour  i n t e r v a l .  

The response of  t h e  enhancement o p e r a t o r  i n  t h e  frequency 

domain is shown i n  Figure  2 .  

The enhanced magnetic map b e a r s  a resemblance to  

a ground magnetic map. I t  t h e r e f o r e  s i m p l i f i e s  t h e  r e c o g n i t i o n  

of t r e n d s  i n  t h e  rock  s t r a t a  and t h e  i n t e r p r e t a t i o n  of 

geo log ica l  s t r u c t u r e .  The contour  i n t e r v a l  of 100 gammas is 

s u i t a b l e  f o r  d e f i n i n g  t h e  near -sur face  l o c a l  geology w h i l e  

de-empha-lzing d e z z - = ~ a t e d  r e g i o n a l  f e a t u r e s .  

Apart  from t h e  d i f f e r e n c e  i n  t h e  contour  i n t e r v a l ,  

t h e  enhanced magnetic map and the s tandard  magnetic m a p  are 7 
i d e n t i c a l  when magnetic basement rocks  u n d e r l i e  s e v e r a l  

thousand f e e t  of non-magnetic cover.  The d i f f e r e n c e  between 

t h e  two maps i n c r e a s e s  w i t h  t h e  amount o f  magnet iza t ion  o f  

At - - - - -.-, t, -- --* 



Figure 2 . 
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The presence of a magnetic co inc idence  wi th  an EM . 
anomaly can r e s u l t  because t h e  conductor  i s  magnetic or 

because a magnetic body occurs  i n  j u x t a p o s i t i o n  wi th  the 

conductor.  The m a j o r i t y  of magnetic conductors  r e p r e s e n t  

s u l f i d e s  con ta in ing  p y r r h o t i t e  o r  magnet i te .  However, 

g r a p h i t e  and magnet i te  i n  c l o s e  a s s o c i a t i o n  can provide  . . 
c o i n c i d i n g  EM-magnetic anomalies. The t r u l y  magnetic 

conductors  tend t o  fo l low c l o s e l y  t h e  contoured magnetic 

highs.  Such coincidence may be more e v i d e n t  on t h e  enhanced 

magnetic map than  on t h e  s t andard  magnetic map because of 

less d i s t u r b a n c e  from r e g i o n a l  magnetic f e a t u r e s .  The 

enhancement, t h e r e f o r e ,  provides  d a t a  maps which c o n t r i b u t e  

t o  t h e  eva lua t ion  of EM anomalies,  

CONDUCTORS IN THE SURVEY AREA -- 

The DIGHEM map provides an i n t e r p r e t a t i o n  of 

conductors ,  a s  t o  t h e i r  l eng th ,  s t r i k e  d i r e c t i o n ,  depth,  

and conductance q u a l i t y  o r  conduct iv i ty- th ickness  product 

i n  mhos, There remains only  t o  c o r r e l a t e  t h e s e  conductors 

wi th  t h e  known geology t o  pro.-lde t h e  ,-EX? s t e p  i n  t h e  

e x p l o r a t i o n  program. 

...ll=,: studying t h e  EM map f o r  followup planning, 

c o n s u l t  t h e  anomaly l i s t i n g s  appended t o  t h i s  r e p o r t  t o  

ensure  t h a t  none of t h e  conductors a r e  overlooked. Conversely, 
* 

t h e  o r i g i n a l  map may be p r i n t e d  wi th  topography burned o u t ,  

l e a v i n g  only  t h e  anomalies which then  w i l l  be  c l e a r l y  v i s i b l e .  



The survey a r e a  was f a i r l y  i n a c t i v e .  The 

r e s i s t i v i t y  of  t h e  environment g e n e r a l l y  was g r e a t e r  

t h a n  100 ohm-m s o  t h e r e  was no reason t o  prepare  a 

r e s i s t i v i t y  map. 

The survey a r e a  y i e l d e d  a t o t a l  of  150 EM anomalies, 

a s  shown i n  Table 111, of which 116 a r e  o f  t h e  f i r s t  (or 

lowest )  conductance grade.  Many of t h e  l a t t e r  a r e  l i k e l y  

. t o  be s u r f a c e  e f f e c t s .  The EM map i n d i c a t e s  which anomalies 

a r e  be l i eved  t o  be caused by c u l t u r a l  and s u r f i c i a l  sources .  

General ly ,  such anomalies a r e  n o t  commented on below, as 

t h e  d i s c u s s i o n s  a r e  d i r e c t e d  t o  i d e n t i f y i n g  bedrock 

conductors.  

Table  111. D i s t r i b u t i o n  of  EM Anomalies 
i n  a l l  A r e a s  

? 

Anomaly Number of  
Grade Anomalies 

6 0 
5 1 - 
4 4 
3 10 
2 19 
1 116 

To ta l  150 

- 

The f i e l d  followup should no t  completely ignore  

anomalies i n t e r p r e t e d  t o  b e  of  a c u l t u r a l  source.  I f  t h e  

followup shows t h a t  c u l t u r e  does no t  e x i s t  near such a n  

anomaly, then  t h e  conductor probably occurs  i n , t h e  

bedrock. Z 



- 

T h i s  weak s i n g l e - l i n e  conductor  

y i e l d e d  a f i s h t a i l  response ,  

s u g g e s t i n g  t h a t  it could r e f l e c t  

a bedrock f e a t u r e .  

16A A 30  gamma magnetic anomaly 

c o r r e l a t e s  c l o s e l y  w i th  t h i s  

s i n g l e - l i n e  g r a d e  1 conductor .  

T h i s  two- l ine  g rade  2 anomaly is 

i n  a n  area o f  c u l t u r e ,  b u t  it 

might  i n d i c a t e  a .bedrock conductor .  

There  i s  no magnet ic  c o r r e l a t i o n  

w i t h  t h e s e  q u e s t i o n a b l e  two-l ine  

g r a d e  1 conductors .  

T h i s  s i n g l e - l i n e  g rade  1 anomaly 

cou ld  b e  a bedrock conductor  or ,  

p o s s i b l y ,  c u l t u r e .  

T h i s  two- l ine  g r a d e  3 anomaly 

i s  ve ry  weak. It h a s  a 30 gamma 

c o r r e l a t i o n  which, however, may 

be of no conseqience.  

There  i s  no magnet ic  c o r r e l a t i o n  

w i t h  t h i s  s i n g l e - l i n e  g r a d e  2 

bedrock conductor .  



This  s i n g l e - l i n e  grade 2 anomaly 

cou ld  i n d i c a t e  a bedrock conductor. 

These grade  1 anomalies could r e f l e c t  

bedrock conduction. There is a 20 

gamma c o r r e l a t i o n  wi th  51B. 53B may 

belong t o  t h e  same conductor as 51C-52A. 

T h i s  may be  a bedrock conductor,  

a l though t h e  EM s i g n a l  l e v e l s  are 

ve ry  low. The 50  gamma c o r r e l a t i o n  

probably i s  merely happenstance. 

67A, 67B These two s i n g l e - l i n e  grade  1 
I____ 

anomalies may r e f l e c t  a s i n g l e  

non-magnetic bedrock conductor,  

The a s s o c i a t e d  weak f i s h t a i l  

anomaly can be i n t e r p r e t e d  t o  

sugges t  t h a t  t h e  conductor s t r i k e 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 ,  

This  f o u r - i i n e  grade 1 non-magzetic anomaly 

r e p r e s e n t s  weak EM s i g n a l s ,  and 

- _ '  be regarded a s  ques t ionab le ,  

A 60 gamma magnetic response c o r r e l a t e s  

d i r e c t l y  wi th  t h e  s i n g l e - l i n e  grade  1 

anomaly 93B. Both t h i s  and t h e  s ing le -  

l i n e  grade  2 anomaly 93C a r e  very  weak, 



A weak magnetic c o r r e l a t i o n  (see 

enhanced magnetic map) e x i s t s  w i t h  

t h i s  f o u r - l i n e  grade 1 conductor.  

The conductor i s  somewhat ques t ionab le  

excep t  f o r  t h e  d e f i n i t e  bedrock-l ike 

response  of 105A. 

Toronto, Ontar io  
January 7 ,  1977 
/ap 

Three maps accompany t h i s  r e p o r t :  

Respect fu l ly  submitted,  

Electromagnet ics  

Magnetics 

~ n h a n c e d  magnetics 

D. C. F rase r  
P res iden t  

1 map s h e e t  

1 map s h e e t  

1 map s h e e t  
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