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REPORT ON THE 

MAGNETOMETER AND ELECTROMAGNETIC 

SURVEYS 

ON THE 

LOLJUH PROPERTY 

NORANDA MINES LIMITED 

INTRODUCTION: 

The Ls l juh  Property r e f e r r e d  t o  i n  t h i s  r e p o r t  i s  loca t ed  

approximately 28 a i r  m i l e s  south o f  Smi thers ,  B r i t i s h  Columbia a t  t h e  

headwaters  o f  Loljuh Creek (See F igure  1) .  Access t o  t h e  p r o p e r t y  i s  

by h e l i c o p t e r  from t h e  Smithess h e l i p o r t  t o  a landing  s i t e  w i t h i n  t h e  

c l a im  group. 

E l eva t ions  range from 3,500 f e e t  t o  5,000 f e e t  on t h e  proper ty .  

The p rope r ty  c o n s i s t s  o f  17 cont iguous  minera l  c l a ims  i n  t h e  

Omineca Mining Div is ion  o f  B r i t i s h  Columbia (See F igure  2). 

The claims a r e  a s  fol lows:  

Claim Recording Date Record Number Owner 

Rock # lo7  - 114 June 29th. 1970 50414 - 50421 Noranda Mines Ltd. 

Rock SF132 - 135 August ls t ,  1970 51997 - 52000 II t I II 

Rock SF136 - 140 August 22nd, 1970 53124 - 53128 11 11 11 

These minera l  c la ims  were s t aked  fo l lowing  a geochemical 

s i l t i n g  programme. 

The geophysical  surveys desc r ibed  i n  t h i s  r e p o r t  were c a r r i e d  

o u t  i n  an a t tempt  t o  l o c a t e  conduct ive zones p o s s i b l y  a s s o c i a t e d  w i th  

m i n e r a l i z a t i o n  and t o  provide  a magnetic map t o  a s s i s t  i n  geo log ic  i n t e r p r e -  

t a t i o n s .  The surveys were c a r r i e d  o u t  by a two man Noranda Explora t ion  
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Company, Limited crew under t h e  d i r e c t i o n  o f  G.E.Dirom, P. Eng, between 

J u l y  30 th ,  1969 and August 8 th ,  1969. 

GENERAL GEOLOGY: 

The a r e a  covered by t h e  geophys ica l  surveys  i s  unde r l a in  by 

a n d e s i t i c  t u f f s  and flows belonging t o  t h e  Hazel ton Group which have been 

in t ruded  w i t h i n  t h e  c la im group by a  smal l  g r a n o d i o r i t e  s t ock  o f  p o s s i b l e  

Upper Cretaceous o r  Ea r ly  T e r t i a r y  age. The geo log ica l  s e t t i n g  o f  t h e  

p rope r ty  i s  shown on Pre l iminary  Map 44-23, Smithers.  B r i t i s h  Columbia 

prepared  by J.E. Armstrong f o r  t h e  Geological  Survey o f  Canada. 

G R I D  PREPARATION: 

For t h e  purposes of  t h e s e  geophys ica l  surveys ,  t h e  1967 

p re l imina ry  g r i d  on t h i s  p rope r ty  had t o  be improved by re-marking s t a t i o n s  
0 

and l i n e s .  The base l i n e  i s  o r i e n t e d  N 45 E and i s  e s t a b l i s h e d  f o r  a  d i s t a n c e  

o f  3,600 f e e t .  Ten g r i d  l i n e s  a t  r i g h t  ang le s  t o  t h e  base  l i n e  were chained 

and f lagged.  S t a t i o n s  were e s t a b l i s h e d  a t  100 f o o t  i n t e r v a l s  where p r a c t i c a l  

on  t h e  base  l i n e  and g r i d  l i ne s .  Two men spen t  4  days re-marking and 

improving t h e  39,200 f e e t  o f  g r i d  on t h e  proper ty .  

MAGNETOMETER S URVEY : 

Method 

The magnetometer survey on  t h e  Loljuh p r o p e r t y  was c a r r i e d  o u t  

u s ing  a  McPhar Geophysics Ltd. M700 magnetometer. The M700 magnetometer i s  

a  v e r t i c a l  f i e l d  magnetometer employing t h e  f l u x  g a t e  p r i n c i p l e .  The i n s t r u -  

ment i s  s e l f - l e v e l l i n g ,  d i r e c t  read ing ,  and p r a c t i c a l l y  i n s e n s i t i v e  t o  

o r i e n t a t i o n .  I t  i s  capable  o f  measuring from zero  t o  2 100,000 gammas i n  



f i v e  ranges  and is  considered r eadab le  t o  % s c a l e  d iv i s ion .  The maximum 

s e n s i t i v i t y  o f  t h e  instrument  i s  20 gammas p e r  s c a l e  d i v i s i o n  on t h e  1,000 

garmna range. The s e n s i t i v i t y  o f  t h i s  and t h e  o t h e r  ranges is  g iven  below: 

Range - Switch P o s i t i o n  F u l l  Sca l e  i n  G a m r n e  Gammas p e r  S c a l e  D iv i s ion  

1 K 1,000 20 

3 K 3,000 50 

10K 10,000 200 

30K 30,000 500 

LOOK 100,000 2,000 

I n  o r d e r  t h a t  t h e  m a j o r i t y  o f  r ead ings  would be taken  on t h e  

more s e n s i t i v e  s c a l e s ,  t h e  ins t rument ' s  l a t i t u d e  adjustment  was ad jus t ed  

so a s  t o  cause  t h e  instrument  t o  read  on t h e  1 K  s c a l e  a t  t h e  base  s t a t i o n  

a t  4+0OS, O+OOE. Reddings were taken  i n  t h e  p re sc r ibed  manner a t  each 100 

f o o t  s t a t i o n  along t h e  g r i d  l i n e s  wi th  t h e  o p e r a t o r  f ac ing  magnet ic  west.  

The base  l i n e  and g r i d  l i n e s  were 'rloopedr' so  a s  t o  permi t  d i u r n a l  c o r r e c t -  

i o n s  and ad jus tments  were made so t h a t  a l l  r ead ings  a r e  r e l a t i v e  t o  t h e  base  

s t a t i o n  value.  An a r b i t r a r y  va lue  o f  2,000 gammas was added t o  a l l  r ead ings  

t o  e l i m i n a t e  nega t ive  values .  A t o t a l  o f  39,200 l i n e - f e e t  o f  magnetometer 

surveying  was c a r r i e d  o u t  on t h e  p rope r ty  between June 30th,  1969 and August 

8 th ,  1969. 

PRESENTATION OF RESULTS: 

Resu l t s  of  t h i s  survey a r e  p l o t t e d  on a  p l a n  map a t  a  s c a l e  o f  

one inch  e q u a l s  200 f e e t  (Figure 3). The magnetic v a l u e s  on each g r i d  l i n e  

were t h e n  p r o f i l e d  using a  v e r t i c a l  s c a l e  o f  one i nch  equa l s  200 gammas. 

DISCUSSION OF RESULTS: 

Magnetic va lues  ob ta ined  during t h e  cou r se  o f  t h i s  survey range 



from a low o f  975 gammas t o  a  h igh  of 6,360 g iv ing  an o v e r a l l  magnetic r e l i e f  

o f  5,375 gammas. The dominant f e a t u r e  on t h e  magnetic map is  t h e  very  s t r o n g  

and broad zone o f  high and e r r a t i c  magnetic r e l i e f  t h a t  t r e n d s  n o r t h e r l y  

a c r o s s  t h e  western p o r t i o n  of  t h e  proper ty .  This  zone cor responds  c l o s e l y  

w i t h  known exposures  o f  b a s i c  v o l c a n i c  t u f f s  and flows. The e a s t e r n  p o r t i o n  

o f  t h e  p r o p e r t y ,  i n  c o n t r a s t ,  ha s  much lower and g e n t l e r  magnetic r e l i e f  

i n d i c a t i n g  t h a t  t h e  a r e a  is under la in  by m a t e r i a l  having a  more uniform 

d i s t r i b u t i o n  o f  magnet ica l ly  s u s c e p t i b l e  minerals .  The few rock exposures 

seen  i n  t h e  e a s t e r n  p o r t i o n  o f  t h e  surveyed a r e a  a r e  g r a n o d i o r i t e ,  which 

sugges t s  t h a t  t h e  abrupt  change from t h e  a r e a  o f  low and g e n t l e  magnetic 

r e l i e f  t o  t h e  a r e a  of  high and e r r a t i c  magnet ic  r e l i e f  i s  t h e  approximate 

l o c a t i o n  o f  t h e  con tac t  between t h e  b a s i c  v o l c a n i c  rocks  and t h e  g ranod io r i t e .  

Add i t i ona l  geo log ica l  c o n t r o l  i s  r equ i r ed  b e f o r e  t h e  l e s s  dominant, bu t  

p o s s i b l y  important ,  magnetic f e a t u r e s  can  be  evaluated.  

ELECTROMAGNETIC SURVEY: 

The e lec t romagnet ic  survey was c a r r i e d  o u t  u s ing  t h e  tRshootbackRR 

method wi th  J.E.M. s i n g l e  frequency equipment owned by Noranda Explora t ion  

Company, Limited and manufactured by Crone Geophysics Limited o f  Toronto, 

Ontar io .  

The theory  o f  t h e  method and o p e r a t i o n  o f  t h e  J.E.M. llbquipment 

i s  desc r ibed  by Duncan Crone i n  Mining Geophysics, volume 1, Soc ie ty  o f  

Exp lo ra t i on  Geophysicis ts ,  pp. 151-155. Th i s  method i s  pa ten ted .  A b r i e f  

d e s c r i p t i o n  o f  t h e  equipment and o p e r a t i n g  method i s  g iven  here .  The equip- 

ment c o n s i s t s  o f  two i d e n t i c a l  u n i t s ,  w i t h  each u n i t  c o n s i s t i n g  o f  a  c o i l  

4; w i t h  a t t a c h e d  inc l inometer ,  a m p l i f i e r  box, b a t t e r y  and earphones. Each u n i t  



i s  capable o f  t ransmit t ing  and receiv ing an electromagnetic  s igna l ,  which i n  

t h i s  ins tance  is  1,800 HZ. Two opera tors  a r e  required t o  ca r ry  ou t  a  survey 

with an opera to r  designated l lchiefl l  and t h e  o t h e r  "helper". Each opera to r  

c a r r i e s  one u n i t  with t h e  only d i f fe rence  being the  alignment of  the  inc l ino-  

meters  on t h e  units .  

To take  a reading, t h e  opera to r s  maintain a cons tant  separa t ion  

along t h e  l i n e  (200 f e e t  f o r  t h i s  survey). The "chieft1 o r i e n t s  h i s  c o i l  i n  

a  p lane  15 degrees o f f  v e r t i c a l  and aimed coax ia l ly  along the  g r i d  l i n e s  

towards t h e  "helper". The t r ansmi t t e r  i s  turned on and while t h e  chief  i s  

t r ansmi t t ing  t h e  "helper" with h i s  equipment on rece ive  determines the  

d i r e c t i o n  o f  t h e  transmit ted signal .  The rece ive r  c o i l  is  then held i n  t h e  

hor izon ta l  p lane  and t i l t e d  about a  hor izonta l  a x i s  perpendicular  t o  t h e  

t r ansmi t t e r - rece ive r  l i n e  u n t i l  a  s igna l  n u l l  i s  determined with t h e  a i d  of  

t h e  earphones. The tilt angle a t  t h e  n u l l  i s  recorded by the  '*helpervt read- 

ing i n  degrees p o s i t i v e  o r  negative. To o b t a i n  t h e  "chief" reading, t h e  

above procedure i s  repeated with t h e  "helper" t r ansmi t t ing  and t h e  "chief" 

receiving.  The a lgebra ic  sum of  t h e  ltchlef" and "helper" readings i s  c a l -  

cu la ted  and recorded as t h e  reading f o r  t h e  s t a t i o n  mid po in t  between t h e  

opera tors .  

Readings were taken a t  100-foot i n t e r v a l s  along t h e  g r i d  l i n e s  

with a cons tant  c o i l  separat ion of  200 f e e t - f o r  a  t o t a l  o f  22,400 l i n e - f e e t  

o f  J. E.M. s i n g l e  frequency surveying. 

PRESENTATION OF RESULTS : 

&., Resul ts  of t h i s  survey a r e  p l o t t e d  on a p l a n  map a t  a  s c a l e  o f  

one inch equals  200 f e e t  (Figure 4). The r e s u l t a n t  dip angles o f  n u l l  i n  



degrees  a r e  p l o t t e d  a t  each s t a t i o n .  The r ead ings  on each g r i d  l i n e  were 

then  p r o f i l e d  using a  v e r t i c a l  s c a l e  o f  one inch  equa l s  20 degrees.  

DISCUSS I O N  OF RESULTS : 

The s i n g l e  frequency J.E.M. survey on t h e  Loljuh Proper ty  has  

i n d i c a t e d  t h e  presence  o f  s eve ra l  weak e lec t romagnet ic  conductors  w i t h i n  

t h e  surveyed a r e a  be l ieved  under la in  by g ranod io r i t e .  

The zone of  high and e r r a t i c  magnetic r e l i e f  t h a t  t r e n d s  north-  

e r l y  a c r o s s  t h e  western p o r t i o n  o f  t h e  p r o p e r t y  d i s t o r t s  t h e  e lec t romagnet ic  

p i c t u r e  t o  such an e x t e n t  t h a t  it i s  not  p r a c t i c a l  t o  i n f e r  any d e f i n i t e  

e l ec t romagne t i c  conductors  o f  p o s s i b l e  economic i n t e r e s t  i n  t h i s  agea. Eas t  

o f  t h e  supposed vo lcan i c -g ranod io r i t e  c o n t a c t ,  however, t h e  magnetic d i s t o r t i o n  

o f  t h e  e lec t romagnet ic  p i c t u r e  i s  l e s s  s eve re  and a  weakly conduct ive  zone 

can  be  recognized. Th i s  zone, des igna ted  Zone A on t h e  enc losed  map, has  

a  s t r i k e  l e n g t h  exceeding 1,200 f e e t  and a  p o s s i b l e  width o f  300 t o  400 f e e t .  

It l ies  a long  and j u s t  east of t h e  supposed v o l c a n i c - i n t r u s i v e  c o n t a c t  and 

h a s  no t  been "cut o f f "  t o  t h e  south.  Two o t h e r  weak conductors  occu r  on 

l i n e  O N O N  a t  7N0E and 19tOOE, however, a d d i t i o n a l  e lec t romagnet ic  survey- 

i ng  i s  r equ i r ed  t o  determine t h e i r  s i g n i f i c a n c e  and ex t en t .  

RECOMMENDATIONS AND CONCLUSIONS : 

The r e s u l t s  o f  t h e  magnetic survey appears  t o  be  of  some va lue  

i n  determining t h e  approximate p o s i t i o n  o f  t h e  v o l c a n i c - i n t r u s i v e  con tac t  

on  t h e  surveyed p o r t i o n  o f  t h e  Lol juh Property.  Th i s  c o n t a c t  ha s  a  n o r t h e r l y  

t r e n d  which b i s e c t s  t h e  g r i d  a r e a  wi th  b a s i c  vo l can i c  rocks  i n d i c a t e d  t o  t h e  

west and g r a n o d i o r i t e  i nd i ca t ed  t o  t h e  e a s t .  The r e s u l t s  o f  t h e  electromag- 

n e t i c  survey were d i s t o r t e d  i n  t h e  a r e a  be l i eved  unde r l a in  by b a s i c  vo lcanfc  



rocks ,  however, they do show a weakly conduct ive  zone a long  and j u s t  east 

o f  t h e  supposed contac t .  Fur ther  e x p l o r a t i o n  work i s  warranted t o  i nves t -  

i g a t e  t h e  n a t u r e  and ex t en t  o f  t h i s  zone and o f  t h e  o t h e r  weak electromag- 

n e t i c  conductors  found on t h e  proper ty .  

Respec t fu l l y  submit ted,  

Gavin E. Dirom, P. Eng. 

June 26th,  1970 



APPENDIX "A" 

GENEULIZED INTERPRETATION THEORY FOR CRONE J . E .M . METHOD 

An anomaly i s  usual ly  a r e s u l t a n t  reading g r e a t e r  than p lus  o r  minus 
4 degrees. 

The shape and pos i t ion  of t h e  conductor can be determined from a p r o f i l e  
o f  t h e  J.E.M. r e s u l t s .  I n t e r p r e t a t i o n  of  t h e  r e s u l t s  i s  b a s i c a l l y  simple 
i f  two r u l e s  a r e  kept i n  mind: 

1. p o s i t i v e  r e s u l t a n t  d ip  angles a r e  obtained only  when t h e  
two men s t r add le  a v e r t i c a l  o r  near v e r t i c a l  conductor. 

2, negative r e s u l t a n t  dip angles a r e  obtained under two 
condi t ions  - a. when both men a r e  over a f l a t  conductor, 
b. when both men a r e  on one s i d e  o f  a v e r t i c a l  o r  near 
v e r t i c a l  conductor. 

A conductor with a dip o f  45 degrees has a considerable v e r t i c a l  component 
and thus  a c t s  both a s  a v e r t i c a l  and f l a t  conductor: hence t h e  use o f  t h e  
term "near v e r t i c a l  conductorll t o  cover such cases. 

When p o s i t i v e  angles a r e  present  then t h e  top o f  t h e  conductor i s  centered  
wi th in  t h e  p o s i t i v e  angles. Pos i t ive  angles i n d i c a t e  1. t h a t  t h e  conductor 
has  a v e r t i c a l  component, 2. t h a t  t h e  top o f  t h e  conductor l i e s  wi th in  759 
o f  surface.  Dip of the  conductor i s  determined by t h e  r e l a t i v e  s i z e  o f  t h e  
negat ive  angles. The conductor d i p s  underneath t h e  l a r g e r  of  t h e  negative 
angles. 

A s p e c i a l  case  occurs when heavy magnetite depos i t s  a r e  t raversed.  I n  most 
cases  t h i s  causes small p o s i t i v e  r e s u l t a n t  angles. A s  with a l l  E.M. methods 
some experience i s  necessary t o  accura te ly  i n t e r p r e t  t h i s  type of  anomaly. 

When negative angles only a r e  p resen t  t h e  shape o f  t h e  p r o f i l e  i s  very 
important. With deep conductors, t h e  conductor i s  accura te ly  ou t l ined  by 
simply contouning t h e  readings, When double negative humps occur with 
peaks 2001 t o  300' apa r t  t h e  cause is  due t o  a conductor located  mid-way 
between t h e  two peaks. I n  t h i s  case  t h e  top o f  t h e  conductor l i e s  between 
509 and 100' from t h e  surface. A s  with nearer  surface  p r o f i l e s  t h e  d i r e c t -  
i o n  o f  t h e  dip i s  determined by t h e  r e l a t i v e  s i z e  o f  t h e  tw peaks. 
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ELECTROMAGNETIC SURVEYS ON THE MWUH PROPERTY 
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Gavin E. Dirom, P. En8- 
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w i t h  a B.A.Sc Degree i n  t h e  geophysical  o p t i o n  of  Geological  

Engineer ing and a M.A.Sc Degree i n  Geophysics. 

3 . I am a Member o f  t h e  Canadian I n s t i t u t e  o f  Mining and 

Metal lurgy.  

4. I am a r e g i s t e r e d  P r o f e s s i o n a l  Engineer i n  t h e  provinces  

o f  B r i t i s h  Columbia and Ontar io ,  and have been p r a c t i s i n g  my p r o f e s s i o n  

f o r  e i g h t  years .  

5 . The s ta tements  made i n  t h i s  r e p o r t  a r e  based on a s tudy  o f  

pub l i shed  l i t e r a t u r e  and unpublished p r i v a t e  r e p o r t s  and geophys ica l  

da ta .  

Dated a t  Smithers  t h i s  26th day o f  June,  1970 

GAVIN E. DIROM, M.A.SC. P. ENG. 








