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SUMMARY 

An induced polar iza . t ion  survey on t h i s  proper ty  has re-. 
vealed tha t  much of the area surveyed i s  under la in  by high 
c h a r g e a b i l i t y  material. The observed order of I P  responses 
could be caused by disseminat ions of up t o  10% by volume of 
p o l a r i z a b l e  material suc:h as su lphide  minera l iza t ion ,  carbon- 
aceous material, magneti.te or other p o l a r i z a b l e  minera ls  i n  un- 
known r e l a t i v e  proport ions.  

Since the h i g h e s t  ![I? responses  may not n e c e s s a r i l y  i n d i c a t e  
the areas of g r e a t e s t  economic i n t e r e s t ,  t h e  induced p o l a r i z a t i o n  
d a t a  have been c o r r e l a t e d  w i t h  the r e s i s t i v i t y  and magnetic data' 
t o  def ine  four  zones e x h i b i t i n g  d i f f e r e n t  geophysical  character- 
ist ics.  
that  the h igh  c h a r g e a b i l i t i e s  may be caused by su lphide  mineral i -  
za t ion ,  drill t e s t i n g  of each of these geophysical environments 
may be warranted. 
a v a i l a b l e  from the diamond d r i l l i n g ,  a d d i t i o n a l  zones of d i f f e r e n t  
geophysical  characteristics may become worthy of a t t e n t i o n .  

S i n c e  the geologica l  and geochemical r e s u l t s  i n d i c a t e  

A s  f u r t h e r  geo log ica l  information becomes 
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REPORT ON 
INDUCED POLARIZATIilN AND MAGNETOMETER SURVEYS 

CHUTANLI LAKE AREA, BRITISH COLUbBIA 
EXECUTED BY 

R I O  TINT0 CANADIAN EXPLORATION LTD. 

INTRODUCTION: 

D u r i n g  the period f r o m  September 11 t o  October 6, 1 9 6 9  
i n d u c e d  p o l a r i z a t i o n  a n d  m a g n e t o m e t e r  surveys w e r e  executed n e a r  
C h u t a n l i  Lake, B r i t i s h  Columbia by R i o  T i n t o  C a n a d i a n  E x p l o r a t i o n  
L t d .  The surveys w e r e  u n d e r  the d i r e c t i o n  of M r .  H. Beckman a n d  
M r .  D. Sexsmith who are o n  t he  s ta f f  of R . i o  T i n t o  E x p l o r a t i o n .  The 
data r e s u l t i n g  from the surveys have b e e n  submitted t o  Se ige l  
Associates for  i n t e r p r e t a t i o n  a n d  r e p o r t i n g .  

A s  shown on Plate  L 6010, the property l i e s  i n  c e n t r a l  B r i t i s h  
Columbia about 100 miles s o u t h w e s t  of P r i n c e  George. The  t e r r a i n  
i s  r o l l i n g  a n d  treed as is t y p i c a l  for the I n t e r i o r  Plateau area. 

T h e  m i n e r a l  claims covered, i n  w h o l e  or part, by t h i s  survey 
are l i s ted  on the t i t l e  page of t h i s  report a n d  are shown on P l a t e  
L 6010, o n  the scale of 1" = 1/2 m i l e .  These claims are held by 
R i o  T i n t o  C a n a d i a n  E x p l o r a t i o n  L t d .  

On the p r e s e n t  property a base l i n e  w a s  established o r i e n t e d  
N 200 E a n d  survey l i n e s  w e r e  l a i d  o u t  p e r p e n d i c u l a r  t o  the base 
l i n e s .  A s  shown on the a c c o m p a n y i n g  plates the i n t e r l i n e  s p a c i n g  
w a s  i n  places 400', a n d  in other places 800'. T h r e e  l i n e s  w e r e  
r u n  d i a g o n a l  t o  the main  survey g r i d  i n  a n  area of maximum charge- 
a b i l i t y .  

T h e  three electrode array, w i t h  electrode s p a c i n g s  of 200' 
a n d  400' w a s  employed for r e c o n n a i s s a n c e  purposes. S t a t i o n  i n -  
tervals w e r e  200 ' .  

Seigel M k  VI t i m e  domain  (pulse-type) i n d u c e d  p o l a r i z a t i o n  
e q u i p m e n t  w a s  employed on t h i s  property. The  t r a n s m i t t i n g  u n i t  
had a r a t i n g  of 2.5 kw a n d  equa l  on  a n d  off  t i m e s  of 2.0 s e c o n d s .  
T h e  r e c e i v i n g  u n i t  w a s  a remote, g r o u n d - p u l s e  type t r iggered by 
the r i s i n g  and f a l l i n g  primary vol tages  set  up i n  the g r o u n d  by 
the  t r a n s m i t t e r .  The i n t e g r a t i o n  of the t r a n s i e n t  p o l a r i z a t i o n  
vol tages  takes place for 0.65 s e c o n d s  after a 0.45 s e c o n d  delay 
t i m e  f o l l o w i n g  the t e r m i n a t i o n  of the c u r r e n t - o n  pulse .  The  
m i l l i s e c o n d  u n i t  used for the p r e s e n t  survey i s  the t o t a l  i n t e g r a -  
t i o n  for o n e  cycle ( t w o  p u l s e s ) .  
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i l  
I, 

INTRODUCTION: (cont '  d) 

The  purpose of  a n  induced p o l a r i z a t i o n  survey i s  t o  map the 
subsurface d i s t r i b u t i o n  of m e t a l l i c a l l y  conducting minera l iza t ion  
beneath the g r i d s  covered. In the p resen t  area such minera l iza t ion  
could include cha lcopyr i te ,  p y r r h o t i t e ,  p y r i t e  and other metallic 
sulphide m i n e r a l s .  A s  we1.1, m i n e r a l s  such as magnetite, serpen- 
t i n e ,  sericite a n d  g r a p h i t e  c a n  g ive  responses n o t  always dis- 
t i ngu i shab le  from responses due t o  sulphide minera l iza t ion .  

The magnetometer survey w a s  executed wi th  a sharpe MF-1 
v e r t i c a l  force  f luxga te  magnetometer w h i c h  has a reading accuracy 
of - + 5 gammas on the lowest scale. The purpose of a magnetometer 
survey i s  t o  d e t e c t  changes i n  t h e  magnetic S u s c e p t i b i l i t y  of the 
bedrocks t o  a l low i n t e r p r e t a t i o n  of rock types  a n d  f r a c t u r e s .  A 
magnetometer survey may a l s o  be used as a direct  too l  for explor- 
a t i o n  i f  o r e  bodies contain above normal concent ra t ions  of m i n e r -  
als  of high magnetic s u s c e p t i b i l i t y  such as p y r r h o t i t e  or magnetite 

GEOLOGY: 

The geology of t h e  area inc luding  and surrounding the p r e s e n t  
proper ty  i s  descr ibed i n  GSC Memoir 324 "Nechako River Map-Area, 
B r i t i s h  Columbia" by H. PI. Tipper, 1963. Map 1131A on the scale 
of 1" t o  4 miles w h i c h  acxompanies the Memoir i s  a geo log ica l  map 
showing the rock types  arid geologica l  s t r u c t u r e s .  

The geology and geochemistry of the p r e s e n t  proper ty  have 
been s t u d i e d  i n  detail  by R i o  T in to  Canadian Explorat ion Ltd .  A 
geo log ica l  map prepared from outcrops and boulder till on a scale 
of 1" = 400' i s  included i n  the p r e s e n t  r epor t .  T h i s  map shows 
t h e  central p o r t i o n  of the g r i d  t o  be under la in  by r h y o l i t e  w h i l e  
the n o r t h e a s t e r l y  s e c t i o n  i s  under la in  by andes i te .  A g r a n d i o r i t i c  
rock type i s  seen i n  the southwester ly  corner  of the area. 
volcanic  rocks most l i k e l y  belong t o  the Middle J u r a s s i c  Hazelton 
Group w h i l e  the i n t r u s i v e s  are considered t o  be Upper J u r a s s i c  i n  
age. P y r i t e ,  p y r r h o t i t e  a n d  cha lcopyr i t e  have been found i n  f l o a t  
a n d  i n  p l a c e  i n  the voIc,anic rocks. 

T h e  

The area has been clovered as p a r t  of the Federal-Provincial  
aeromagnetic survey program. The r e s u l t s  of these surveys are 
shown on GSC Map 7224 G, Nechako River. This  map shows that  the 
area surrounding the survey g r i d  has considerable  magnetic r e l i e f  
and that  t h e  t r e n d s  of t h e  magnetic l ineaments are NW-SE & NE-SW. 

RIO TldTO CANADIAN EXPLORATION LIMITED 



DISCUSSION OF RESULTS: 

Plates  I P  7007 a n d  I P  7009 are chargeabi l i -y  contour p l a n s  
for the 400' and 200' e l e c t r o d e  spacings respec t ive ly .  The p l an  
scale i s  1" = 400'. The observed c h a r g e a b i l i t y  va lues  have been 
shown i n  mil l iseconds and a 10 mi l l i second contour i n t e r v a l  has 
been adopted. 

These p l a t e s  r e v e a l  that  approximately 80% of  t h e  area 
surveyed i s  under la in  by rocks e x h i b i t i n g  c h a r g e a b i l i t i e s  i n  ex- 
cess of 20  mi l l i seconds  a n d  t ha t  about 60% of the area e x h i b i t s  
c h a r g e a b i l i t i e s  i n  excess of 60 mil l iseconds,  a h igh  l e v e l  of 
c h a r g e a b i l i t y  by normal s tandards.  The peak c h a r g e a b i l i t y  is 
140 mil l iseconds.  This  order of  response i s  equiva len t  t o  a 
broad disseminat ion of up t o  loo/, o r  more by volume of p o l a r i z a b l e  
material i n  the subsurface. 

C a r e  must be taken i n  using contours  t o  i n t e r p r e t  the lo- 
c a t i o n  of the bodies causing the increased  c h a r g e a b i l i t i e s .  Be- 
cause of the asymmetry of the electrode a r r a y  used, p r o f i l e s  are 
usua l ly  b e s t  f o r  i n t e r p r e t i v e  purposes and a d d i t i o n a l  t r a v e r s e s  
employing d i f f e r i n g  elect.rode sepa ra t ions  are necessary for good 
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 .  Plates I P  7011 and I P  7012 s h o w  the 
c h a r g e a b i l i t y  and r e s i s t i v i t y  r e s u l t s  i n  p r o f i l e  form. The p l a n  
scale i s  1" = 4OOs, while: the v e r t i c a l  scales are 1" = 50 m i l l i -  
seconds f o r  c h a r g e a b i l i t y  and 1" = 1000 ohm-metres f o r  resisti- 
v i  t y  . 

Plates  I P  7008 and IP 7010 are r e s , i s t i v i t y  contour p l a n s  for 
the 400' and 200' e l e c t r o d e  spacings r e spec t ive ly .  The p l a n  scale 
i s  1" = 400'. The r e s i s t d v i t y  va lues  have been shown i n  ohm-metres 
and a 50 ohm-metre contour i n t e r v a l  has been adopted. 

These two p l a t e s  r e v e a l  tha t  the r e s i s t i v i t i e s  range from 
below 200 ohm-metres t o  in excess  of 600 ohm-metres and that  
approximately h a l f  the area e x h i b i t s  r e s i s t i v i t i e s  of less than 
200 ohm-metres. I t  i s  noted t h a t  t h e  r e s i s t i v i t i e s  for the 200' 
e l e c t r o d e  spacings t end  t o  be s l i g h t l y  h igher  than  those  f o r  the 
400' e l e c t r o d e  spacings which may be explained by a h igh  resisti- 
v i t y  l a y e r  (perhaps overburden) over ly ing  a l o w e r  r e s i s t i v i t y  
l a y e r  (poss ib ly  bedrocks conta in ing  sulphides)  (. 

RIO T l d T O  CANADIAN EXPLORATION LIMITED 
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DISCUSSION OF RESULTS: (Cont ')  

P l a t e  7013 i s  a contour p l an  of the r e s u l t s  of the magneto- 
meter survey on a scale cff 1" = 400'-  The contour i n t e r v a l  i s  
100 gammas. P l a t e  M 7014 g ives  the magnetic r e s u l t s  i n  p r o f i l e  
form. The p r o f i l e  scale is 1" = 1000 gammas. 

The magnetic i n t e n s i t i e s  are seen t o  cover a range of approxi- 
mately 1000 gammas. Broad changes i n  the magnetic character of t h e  
rocks as w e l l  as local d i s t o r t i o n s  of the magnetic f i e l d  are seen.' 
I n t e r p r e t a t i o n s  by the writer and R. 0. Crosby, of the s t a f f  of 
Se ige l  Associates, i n d i c a t e  that  the local d i s t o r t i o n s  are ,due t o  
s t e e p l y  dipping s t r u c t u r e s  such as  t a b u l a r  bodies  or contac ts .  I t  
i s  noted tha t  the contour p a t t e r n  may be b i a sed  by the fac t  tha t  
the l i n e  sepa ra t ion  w a s  four  t o  e i g h t  times g r e a t e r  than  the d is -  
tance  between s t a t i o n s  along the g r i d  l i n e s .  T h i s  may t e n d  t o  
overemphasize the northwest t rend.  

P l a t e  M 7018 i s  a cclmpilation p l a n  w h i c h  shows t h e  charge- 
a b i l i t y ,  r e s i s t i v i t y  and magnetic r e s u l t s  i n  schematic form. The 
area e x h i b i t i n g  c h a r g e a b i l i t i e s  i n  excess of 20 mil l iseconds and 
the location of the 200 olhm-metre r e s i s t i v i t y  contour have been 
shown. The magnetic features are as i n t e r p r e t e d  by R. 0. Crosby. 

As a means of d i f f e r e n t i a t i n g  between p o s s i b l e  sources of 
h igh  c h a r g e a b i l i t i e s ;  four zones w h i c h  e x h i b i t  h igh  c h a r g e a b i l i t y  
bu t  w h i c h  have d i f f e r e n t  magnetic and r e s i s t i v i t y  characteristics 
have been se lec ted .  These areas have been designated by t h e  
let ters A through D on th.e compilation plate. The geophysical  
characterisitics o f  each o f  these zones are presented  i n  t h e  
following t ab le :  

RIO TldTO CANADIAN EXPLORATION LIMITED 
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ZONE 

A 

7 

B 

C 

D 

Charqeabi l i t y  

I n  excess of 100 iXs. 

I n  excess of 100 Els. 
poss ib ly  similar t o  
Zone A, p a r t i c u l a r l y  
i f  the i n t e r p r e t e d  
magnetic a r c u a t e  
s t r u c t u r e  i s  va l id .  

Up t o  70 Ms. 

Up t o  80 Ms. 

r e s i s t i v i t y .  From s i v e  northwester ly  
200 t o  above 500 t rending  zone of 
ohm-metres. r e l a t i v e l y  low 

magnetic i n t e n s i -  
t ies.  

Re la t ive ly  low Local area of high 
a n d  uniform re- i n t e n s i t i e s  poss i -  
s i s t i v i t y  on the 
400° spacing, a c i r c u l a r  or 
h igher  f o r  the c y l i n d r i c a l  body 
200' spacing. such as an i n t r u -  

b l y  i n d i c a t i v e  of 

s ive .  

R e s i s t i v i t y  

Zone of change 
from below 200 
ohm-metres on 
south t o  above 
350 on north.  

On i n t e r p r e t e d  
con tac t '  . 

Rela t ive ly  h igh  

Magnetics 

Local peaks of a 
f e w  hundred gammas 
(poss ib ly  pyrrho- 
t i t e  l enses )  w i t h -  
i n  an area of med- 
ium magnetic in-  
t e n s i t i e s .  

Local peak of a 
f e w  hundred gammas 
poss ib ly  p a r t  of 
an a r c u a t e  s t ruc -  
t u r  e. 

Within an exten- 

CONCLUSIONS AND RECOMMENDATIONS: 

The p r e s e n t  induced p o l a r i z a t i o n  survey has provided a 
map of the d i s t r i b u t i o n  of m e t a l l i c a l l y  conducting material i n  the 
subsurface of the survey g r id .  An area approximately 1-1/2 miles 
i n  l eng th  by 1/2 m i l e  i n  w i d t h  i s  i n t e r p r e t e d  t o  be under la in  by 
a l a r g e  volume of rock conta in ing  up t o  a t  least  10% by volume of 
m e t a l l i c a l l y  conducting minera l iza t ion .  
mine ra l i za t ion  i s  no t  as y e t  known bu t  geo log ica l  and geochemical 
s t u d i e s  i n d i c a t e  that  it i s  most l i k e l y  composed of su lphide  miner- 
a l i z a t i o n  w h i c h  w i l l  hopefu l ly  con ta in  copper-bearing minerals.  

The character of t h i s  

RIO TIAT0 CANADIAN EXPLORATION LIMITED 
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CI 
CONCLUSIONS AND RECOMMENDATIONS: (Cont' ) 

I f  the en t i re  high chargeability zone i s  due to  sulphide 
mineralization it is  doubtful whether the whole zone would contain 
an equal distribution of economic grades of copper mineralization. 
I t  may therefore be advisable to  t e s t  different geological en- 
vironments w i t h i n  the sulphide zone by diamond d r i l l i n g .  zones 
A through D presented above are an attempt t o  use the geophysical 
parameters t o  delineate areas which may have different geological 
characterist ics.  A s  furt-her geological information becomes known 
it may be possible to  determine how the geophysical parameters are 
linked t o  such geological.,factors as  changes i n  rock type, a l tera-  
tion, fracturing, e tc .  

Since the sulphide zone i s  interpreted to  occupy a large 
volume of rock which comes quite near the ground surface, there 
is  no need t o  designate precise d r i l l  hole locations based on the 
geophysical data. 
and the magnetic dips are nearly vertical ,  the i n i t i a l  holes may 
be dr i l led  a t  a 450 inclination oriented north-easterly or  south- 
westerly. I n  the wr i te r ' s  opinion an i n i t i a l  d r i l l i n g  program 
should comprise a t  l eas t  one 500' d r i l l  hole i n  each of Zones A 
through D. 

Since the magnetic s t r ike  is  north-westerly 

Respectfully submit ted,  

" 
i, -., F 

Jon G. Baird, B.Sc. ,  I?-;: Eng. 
pqophy s i c  i s t 

Richard 0. Cro 
Geophysicist 

Vancouver, B.C. 
November 10, 1969 
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I GEOPHYSICAL SURVEYS INDUCED POLARIZATION 

I1 THE 'I THREE ELECTRODE ARRAY" 

111 GEOPHYSICAL SClRVEYS - FLUXGATE MAGNETOMETER 
M F  1 (SCINTREX) 



Tnc induced pol -a r iza t ion  method i s  a method of 
detsc ' i ion 02 m e t a l l i c  conductors , inclucl'iny m o s t  su lphidcs  an.d 
g raph i t e ,  i n  rocks  by v i r t u e  of dolible charge layers formed on 
t ~ i e  su r face  of t h e s e  conductors vi1ic.n c u r r e n t  i s  passed.. 

Dir 'ect  c ~ z r x c n t  is passed through the e a r t h  for  
t w o  s eco~c i s ,  i s  cbrup'cly intercep'cec? 2nd kept  off  fo.!: tvo 
seconds and then J : G v ~ ~ s c ( - ~  f o r  two sec:onck and so on. Its ifieasure- 
ment is made of t h e  - res i t lua l  t r a n s i e n t  v o l t a g e  rerr,aining i n  the 
ground a f t e r  t hc  inte1c:cption of the  primary c u r r e n t .  T h i s  
measurcmcnt i s  ac-Lua1I.y an integration of t h e  t r a n s i e n t  voltage 
fo;rm, an i s  e;<i?ressed i n  u n i t s  05 mil . l ivol t -seconds.  It i s  
d iv ided  by the e x i s t i r , y  ( s teady  state) prjmaxy voltagz to ,produce 
the 1.1). characteristic Na or  "Apparcnt Chaxgezbility " of the 
Inec l iun ,  i n  mj.l l iseconds.  The observed.  val.ue of 1.h ~ e v c r  drops t o  
zero,  even i n ,  t h e  zbsence of me.ta.llic conZuction. Tnere i s  always 
cl background clia.i:gez:3~ili-i:y, 'clue to oiie or nore ionic and f l c i d .  
t r z n s p o r t  e f f e c t s ,  tvhich v a r i e s  soineV;hZt  fr'om rock t y p e  to rock 
.L ~ y p e .  
from hhout. 0.5  mil..li.seconcfs in c l a y  end to a s  much as 5.0  i i I i .12- i -  

seconds i n  Precanhr ian  V<>lCailics i n  t h e  a?Jsence oC me-kl l ic  con- 
adc.L ion. 

I 

For t h e  time c y c l e  empl-oyed on '  this su.&c-?y Ida m a y  ~-zncje 

. .  



The three  clectrocic a r r a y  consist of three 
moving and one s t a t i o n a r y  electi:odc. 
a current e l e c t r o d e  s'hou:td be p laced  i n  an  infinate p o s i t i o n  
f o r  any su rvey ,  'that i s  :it s1iouJ.d be 5 t o  10 t i m e s  the 
d i s t a n c e  of any spacing to be used  j-ii the suxvey, removed from 
t h e  poi i i t  oi" rea.clincj. The  remaining curi:en"i 'and two p o t e n t i a l  
electrodes a r e  moved a t  ( x p a l  spacing ,along. t h e  l i n e s .  The 
spacing depends largely (31.1 the s i z e  of the I expec-tcd target, 
i ts  depth anci the depth of cover. 
qstem is approximately 2,/3 0% i t s  spacing.  
reading  i s  the  centre bc.h;leen the  c u r r e n t  and, the f i r s t  
p o t e n t i a l  elects-ode . Yi-12 apparent res i s  t i v i t y  is  calculated 
bl7 foxinula and i s  expressed :in ohrn meters. 
secondary over pririiayy vol tage  timcs the inst rurr ient  constant 
givcs the c h a r g c a b i l i t y  in mil l i s econds  . 

The s tc l t ionary  electrode, 

Depth pene t r a t ion  of the  
Tile p o i n t  of 

The r a t i o  05 

. I  



! ;  

: :  cj-) 
I 

, , .  

The I W  1 Fluxgate Magnetometer is a hand 
he ld  instrument 

It i s  o r i e n 2 a t i o n  independent, measurcs the  
ver t ical .  co inponcnt  
i n  cnl;l;~c?s over  a range of 

of t he  e a r t h s  magnet j-c f i e l d  directly 
1000 t o  LOO0,OOO gamnas with an ' 

Readincjs ar.e taken and recorded from 3 top 
rrtounted mcter a f t e r  1.c2vel.1 incJ tho '  magneto;neter, 

P e r i o d i c  checks a r e  made t o  base  s t a t i o n s  f o r  

C o r r e c k i o n s  f o r  d r i f t  and d a y  to day changes 
d i u r n a l  d r i f t ,  

have been appl ied  t o  t he  presented da ta ,  

R I o TI t i  TO c AI I t ,  DI A I( E X  P L o n A T ION L I M I  -i E ID 
























