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A Turam e lec t romagnet ic  survey  has  revea led  t h e  

presence of one e lec t romagnet ic  conductor approximately 400' i n  

length  and fou r  o t h e r  i s o l a t e d  conduct ihg axes  which a r e  deemed 

t o  be of l e s s e r  p o t e n t i a l  importance. Sur face  geo log ica l  

examinations should be c a r r i e d  out  i n  t h e  anomalous a r e a s  i n  o r d e r  

t o  determine whether t h e  p re sen t  responses may p o s s i b l y  be due t o  

subsu r face  concen t r a t ions  of su lph ide  mine ra l i za t ion .  Diamond 

d r i l l i n g  may be  predica ted  on t h e s e  i n v e s t i g a t i o n s .  

It i s  p o s s i b l e  t h a t  some su lph ide  bodies  may 

u n d e r l i e  t h e  survey  a r e a  which a r e  e i t h e r  t oo  sma l l  i n  s i z e  o r  

con ta in  t o o  l i t t l e  su lph ide  t o  provide  t h e  e l e c t r i c a l  i n t e r -  

c o n n e c t a b i l i t y  r equ i r ed  f o r  e lec t romagnet ic  response.  F u r t h e r  

geophysical  exp lo ra t ion  employing t h e  induced p o l a r i z a t i o n  method 

may t h e r e f o r e  be  warranted. 



REPORT ON 
A TURAN ELECTROMAGENTIC SURVEY 

HAINES JUNCTION AREA, YUKON 
ON BEHALF OF 

KATHEX MINES LTD. 

INTRODUCTION 

During t h e  pe r iod  from August 20 t o  October 5, 1969 

a f i e l d  p a r t y  under t h e  d i r e c t i o n  of Reg Lebrun c u t  g r i d  l i n e s  and 
* 

executed a Turam e lec t romagnet ic  survey  i n  t h e  Haines Junct ion  a rea ,  

Yukon, on behal f  of Kathex Mines Ltd. 

A s  shown on P l a t e  1, t h e  survey a r e a  i s  loca ted  n e a r  

Sockeye Lake, about 18 mi l e s  south-south-west of  Haines Junct ion.  

The topography of  t h e  survey a r e a  i s  i n  p l aces  q u i t e  rugged and t h e  

t e r r a i n  i s  covered with underbrush and t r e e  growth. 

The Turam f i x e d  source  compensation method was 

chosen f o r  t h e  e lec t romagent ic  survey  s i n c e ,  i n  comparison wi th  

o t h e r  e lec t romagnet ic  techniques ,  i t  i s  r e l a t i v e l y  unaf fec ted  by 

o r i e n t a t i o n  e r r o r s  caused by rough topography, provides  deep pene- 

t r a t i o n  and a l lows  accu ra t e  i n t e r p r e t a t i o n  of anomalous cha rac t e r -  

i s t i c s .  The a t t ached  copy of a paper  by R. A. Bosschart  and 

H. 0. S e i g e l  e n t i t l e d  I1Some Aspects  of  t h e  Turam Electromagnet ic  

Method1' d e s c r i b e s  t h e  equipment, t h e  f i e l d  procedures ,  t h e  n a t u r e  

of r e s u l t s  and hhe  i n t e r p r e t a t i v e  procedures  involved i n  t h i s  t y p e  

of survey. 

Elec t romagnet ic  methods d e t e c t  massive su lph ide  

bodies  by means of  measurement of t h e  secondary e lec t romagnet ic  f i e l d  



produced by eddy c u r r e n t s  induced by a  t r a n s m i t t e d  o r  primary 

e lec t romagnet ic  f i e l d .  The Turam method employs a  l a r g e  c losed  

loop o r  wi re  a s  t r a n s m i t t e r ,  wh i l e  t h e  f i e l d  s t r e n g t h  r a t i o  and 

phase d i f f e r e n c e  a t  two nearby obse rva t ion  p o i n t s  a r e  measured by 

means of two r e c e i v e r  c o i l s .  

The c la ims  covered by t h e  p re sen t  survey  a r e  

l i s t e d  on t h e  cover  page of t h i s  r e p o r t s a n d  a r e  shown on t h e  

accompanying p l a t e s  on a  s c a l e  of 111 = 200'. These c la ims  a r e  

he ld  by Kathex Mines Ltd. 

The presence  of a  subsu r face  conductor w i l l  be  

i n d i c a t e d  by abnormal f i e l d  s t r e n g t h  r a t i o s  and phase d i f f e r e n c e s .  

A t y p i c a l  anomaly w i l l  show a  correspondence between h igh  v a l u e s  

of t h e  f i e l d  s t r e n g t h  r a t i o  and nega t ive  phase d i f f e r e n c e s .  The 

dep th  of b u r i a l  o f  t h e  c u r r e n t  a x i s  i s  r e f l e c t e d  i n  t h e  shape of  

t h e  anomaly, and t h e  r a t i o  of t h e  maximum ampl i tues  of f i e l d  

s t r e n g t h  and phase i s  a  measure of  t h e  c o n d u c t i v i t y / t h i c k n e s s  ( r / d )  

r a t i o  of  t h e  body. 

A base  l i n e  approximately 3.6 miles  i n  l eng th  was 

l a i d  out  o r i en t ed  N 45O W and g r i d  l i n e s  were e s t a b l i s h e d  pe rpend icu la r  

t h e r e t o  a t  2001 sepa ra t ions .  The g r i d  l i n e s  were approximately 2000' 

i n  l eng th  and t h e  e n t i r e  g r i d  t o t a l e d  approximately 35 l i n e  mi les .  
I 

A Sharpe SE 700 ins t rument  was employed wi th  a . 

r e c e i v i n g  c o i l  s e p a r a t i o n  of 1001. T ransmi t t i ng  loops approxi-  

mate ly  2000' x 2000' were used and t h e  o p e r a t i n g  frequency was 

400Hz. 



GEOLOGY 

The geology of t h e  a r e a  inc lud ing  and surrounding 

t h e  survey a r e a  i s  shown on GSC map 1019A ltDezadeashll on a  s c a l e  

of  1" = 4 mi les .  The survey a r e a  i s  shown t o  be  l a r g e l y  o v e r l a i n  

by overburden and l i e s  w i th in  T r i a s s i c  and J u r a s s i c  rocks  of t h e  

Mush Lake Group. These rocks c o n s i s t  p r i m a r i l y  of  v o l c a n i c s  and 

sediments which i n  t h e  d isused  Johobo workings carry.$copper  

m i n e r a l i z a t i o n  such a s  c h a l c o c i t e ,  S o r n i t e  and n a t i v e  copper. 

DISCUSSION OF RESULTS 

P l a t e s  2, 3 and 4 show t h e  r e s u l t s  of t h e  e l e c t r o -  

magnetic survey on t h e  s c a l e  of 1" = 200'. The parameters  p l o t t e d  

i n  p r o f i l e  form a r e  t h e  f i e l d  s t r e n g t h  r a t i o s  on a  s c a l e  of 1" = 20% 

and t h e  phase d i f f e r e n c e s  on a  s c a l e  of  1" = 10'. 

Both t h e  f i e l d  s t r e n g t h  r a t i o  and t h e  phase s h i f t  

p r o f i l e s  can be seen  t o  be r a t h e r  f l a t  and t h e r e  a r e  v e r y  few 

d i s t o r t i o n s  which a r e  no t  w i th in  t h e  normal response range 

a l lowing  a  c e r t a i n  l a t i t u d e  f o r  t h e  e f f e c t s  of e r r o r s  caused by 

rough topography. 

S l i g h t  f i e l d  s t r e n g t h  r a t i o  i n c r e a s e s ,  some wi th  

and some without  corresponding phase s h i f t s  a r e  noted a t  L 52 N ,  

3+00 W; L 36 N ,  4+00 E;  L 28 N ,  0-t-50 E; and L 24 N ,  4+50E. These 
I 

i n d i c a t i o n s  a r e  of  q u i t e  low ampli tude and each occurs  on only  one 

g r i d  l i ne .  They may be due t o  survey  i n a c c u r a c i e s  caused by rough 

topography, overburden conduction o r  p o s s i b l y  smal l  n e a r  s u r f a c e  

minera l ized  lenses .  



The only  zone which can be considered a s  poss ib ly  

due t o  a subsur face  conductor i s  approximately 400' i n  l eng th  and 

i s  loca ted  near  t h e  west ends of l i n e s  40 N through 44 N. The a x i s  

of t h i s  conductor i s  i n t e r p r e t e d  t o  be w i t h i n  a  few t e n s  of f e e t  of 

t h e  ground s u r f a c e  and t h e  apparent  r / d  r a t i o  of  1.5 i n d i c a t e s  t h a t  

it i s  i n  a r e l a t i v e l y  h igh  conduc t iv i ty  range. 

S ince  a l l  t h e  anomalous responses a r e  of low . 
ampli tude and c o n s i s t  of ve ry  few anomalous observa t ions  on each 

l i n e ,  a l l  t h e  conductor  axes must be c l a s s e d  a s  "poorly def inedu  

which impl ies  t h a t  q u a n t i t a t i v e  i n t e r p r e t a t i o n s  nay  be  somewhat 

tenuous . 
D i s t o r t i o n s  of t h e  f i e l d  s t r e n g t h  r a t i o  p r o f i l e s  

n e a r  t h e  ends of t h e  l i n e s  a r e  most l i k e l y  due t o  e r r o r s  i n  t h e  

r e l a t i v e  loca t ions  of t h e  t ;ansmitting loop and r e c e i v e r ,  p o s s i b l y  

because of rough topography. These e r r o r s  on ly  a r i s e  when t h e  

r e c e i v e r  i s  c l o s e  t o  t h e  edge of t h e  t r a n s m i t t i n g  loop. 

CONCLUSIONS AND RECOMMENDATIONS 

The p re sen t  Turarn survey  has loca ted  one conductor 

which may poss ib ly  i n d i c a t e  t h e  presence  of su lph ide -na t ive  copper 

m i n e r a l i z a t i o n .  The a r e a  of t h i s  'conductor and t h e  o t h e r  l e s s e r  

i n d i c a t i o n s  should be checked on s u r f a c e  t o  determine whether t h e r e  
I 

a r e  f avo rab le  geo log ica l  andlor  geochemical i n d i c a t i o n s .  Trenching 

o r  diamond d r i l l i n g  may be p red ica t ed  upon t h e s e  f u r t h e r  i n v e s t i g a t i o n s .  

I n  o r d e r  t o  respond t o  e lec t romagnet ic  survey  

techniques  su lph ide  bodies  must e x h i b i t  c o n d u c t i v i t i e s  many t imes 



h i g h e r  than  normal rocks  which u s u a l l y  r e q u i r e s  a t  l e a s t  25% by 

volume of  m e t a l l i c a l l y  conduct ing m i n e r a l i z a t i o n .  Such bodies  a r e  

termed "massive sulphideslI .  It i s  p o s s i b l e  t h e r e f o r e  t h a t  

mine ra l i zed  bodies  which do n o t  f a l l  i n t o  t h e  "massive sulphideI1 

c l a s s i f i c a t i o n  may l i e  undetected w i t h i n  t h e  p re sen t  survey  g r id .  

F u r t h e r  geophysical  i n v e s t i g a t i o n s  of  t h i s  a r e a  would be  b e s t  

executed us ing  t h e  induced p o l a r i z a t i o n  method which can d e t e c t  

sma l l  percentages  by volume of  m e t a l l i c a l l y  conduct ing m i n e r a l i z a t i o n  

under  s u i t a b l e  c o n d i t i o n s  of body s i z e  and depth o f  b u r i a l .  Some 

induced p o l a r i z a t i o n  surveying  i n  t h e  a r e a  of  t h e  p r e s e n t l y  l oca t ed  

conductor  may be  warranted t o  de te rmine  whether it i s  due t o  an 

i o n i c  (overburden o r  s h e e r  zone) sou rce  o r  t o  m e t a l l i c a l l y  conduct ing 

m a t e r i a l .  

R e s p e c t f u l l y  submit ted,  

SEIGEL ASSOCIATES LIMITED 

Vancouver, B.C. 
.October 5, 1969 

Jon G. Ba i rd ,  B.Sc., P.Eng. 
Geophys ic i s t  Crr'-) 
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