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INTRODUCTION -___ 

D u r i n g  t h e  p e r i o d  from b . p r i l  29 t o  !lay 1 7 ,  1977 a g r i d  was 

I n s t a l l e d  and a d i p o l e - d i p o l e  induced p o l a r i z a t i o n  su rvey  was c a r r i e d  c u t  

o v e r  t h e  B.T.U. c l a i m s  grcup near  P r i n c e t o n ,  B.C.  The wor lc  was done 

on b e h a l f  o f  a u i n t a n a  M i n e r a l s  C o r p o r a t i o n  L t d .  by M i e l s e n  Gcophy5ics L t d .  

The purpose o f  t h e  su rvey  was t o  e x p l o r e  f o r  cooper s u l o h i d e s  

i n  an area o f  few o u t c r o p s  bl;t t hough t  t o  be u n d e r l a i n  by f a v o u r a b l e  

rock  types  and s t r u c t u r e s  as observed e lsewhere  i n  t h e  r7roa. 4 t o t a l  o f  

10.75 l ine-kms.  o f  g i - id  was i n s t a l l e d  and the 1.1'. su rvey  t o t a l l e d  

9 .15  l i ne-kms.  ( f i r s t  t o  l a s t  r e a d i n g ) .  

LflCATlON AND A C C E S S  -- 

The su rvey  a rea  i s  l o c a t e d  2 m i l e s  NE of t h e  town of  P r i n c e t o n ,  

B . C .  wh ich  i s  183 m i l e s  e a s t  o f  Vancouver, B . C .  Access i s  N o r t h  f rom 

P r i n c e t o n  on Highway I S  ( t o  N e r r i t t )  for 3 m i l e  and t h e n  n o r t h e a s t e r l y  on 

t h e  Osprey Lake Road f o r  a d i s t a n c e  o f  about  one m i l e  and then  e a s t  on a 

g r a v e l  road a f t e r  c r o s s i n g  A l l i s o n  Creek and u n t o  the  p r o c e r t y .  The main 

e l e v a t i o n  o f  t h e  Survey area  i s  3000 f e e t  !'\.S.L. w!iereas P r i n c e t o n  i s  a t  

about  2200 f e e t  A.S.L.  

Loca l  access on t h e  p r o p e r t y  i s  good due t o  a number o f  d i r t  roads 

and because most o f  the g r i d  a rea  occu rs  on a r e l a t i v e l y  f l a t ,  g rassy  bench 



PROPERTY LOCAT I ON MAP 

S C A L E  : I"= 100 m i  les  

--- ---I--- 



CLAl  f l S  LOCATl ON MAP 

. .  
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GENERAL G E O L O G Y  -- - ( a f t e r  G . S . C .  Memoir 243 
by H.M.A .  R i ce )  

The area i s  mapped u n d e r l a i n  by the N i c o l a  Group v o l c a n i c s  c u t  

by the  Coast Range i n t r u s i o n s  ( g r a n o d i o r i t e ,  d i o r i t e ,  g r a n i t e ,  and gabbro!. 

P a r t  o f  the B.T.U. c l a ims  area i s  covered by t e r t i a r y  sedimentary rocks 

( P r i n c e t o n  group) and p o s s i b l y  o v e r l a i n  o r  u n d e r l a i n  comformably b y  t e r t i a r y  

basal  t s .  

The N'd edge o f  the  survey g r i d  i s  bounded b y  t h e  n o r t h e a s t  s t r i k i n g  

"Deer V a l l e y  F a u l t ' '  b e l i e v e d  t o  be down f a u l t e d  t o  the. n o r t h w e s t .  The 

Southwest e x t e n t  o f  t he  g r i d  occurs a t  t he  FIW t r e n d i n g  s t r i k e - s l i p  f a u l t  

c a l l e d  the  "Elount Miner Fau l t " .  

c o n s i d e r a b l e  p y r i t e  m i n e r a l i z a t  

immediate area a r e  c h a l c o p y r i t e  

ber! t o n  i t e .  

Old t r e n c h i n g  i n  t h i s  area revea led  

on. Other m i n e r a l s  known t o  occu r  i n  t h e  

b o r n i t e ,  c h a l c o c i t e ,  c u p r i t e ,  coa l  and 

CLAIYS --- 

The p r o p e r t y  c o n s i s t s  o f  t h e  B.T.9.  c l a ims  t o t a l l i n g  44 w i t s .  

The owner o f  t h e  c la ims  i s  Elr. C O R B I N  J .  ROBERTSON o f  Tucson, Ar izona,  l J . S . 4 .  

F.M.C. #152742 issued VOVEMBER 18, 1976 

RECORD NO. 
I 

140. OF UTJITS - - ~  CLAl !I NAME -- 

B.T.U. 1 
B.T.U. 2 
B.T.IJ. 3 
B.T.U. 4 
B.T.U. 5 
B.T.U. 6 
R.T.!J. 1 

67 
79 s '3 
81 
82 

183 
184 

ANN I V E Y S A R Y  

June 23 

J u l y  6 
J u l y  6 
J u l y  6 
December 10 
December 18 

J u l y  6 
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ER I D I NSTALLAT I ON 
.--I---- ---- 

Survey g r i d  l i n e s  were i n s t a l l e d  u s i c g  t h e  c h a i n  and comnass 

wethod w i t h  marked f l a g g i n g  used as s t a t i o n s  a t  50 me te r  i n t e r v a l s .  

Survey s takes  were d r i v e n  i n t o  t h e  gound a t  200 meter  i n t e r v a l s .  

0 
A 1600 meter  base l  i n e  was i n s t a l l e d  on a b e a r i n g  o f  1 1 5  thru t h e  

c e n t e r  o f  t h e  a r e a  t o  be surveyed.  N ine  c r o s s - l i n e s  spaced 200 meters  

a p a r t  were t u r n e d  o f f  normal t o  t h e  b a s e l i n e ,  eac!i l i n e  a v e r a g i n g  1300 

meters  i n  l e n g t h .  

Due t o  t h e  l a c k  c f  v e g e t a t i o n  and because t h e  a r e a  used as g r a z i n g  

l and  f o r  c a t t l e ,  s u r f a c e  d i s t u r b a n c e  was k e p t  t o  a minimum. I t  was f e l t  

t h a t  t h e  su rvey  s t a k e s  s e t  a t  an i n t e r v a l  o f  200 mete rs  wou ld  s e r v e  t o  r e -  

locate t h e  g r i d  a t  a l a t e r  d a t e ,  i f  necessa ry .  
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THE INDUCED POLARIZATION S U R V E Y  

Theory o f  Method Used 

Induced P o l a r i z a t i o n  r e f e r s  t o  the  p o l a r i z e d  d i s t r i b u t i o n  o f  

e l e c t r i c a l  charges throughout  a medium t o  which an e l e c t r i c  f i e l d  has 

been a p p l i e d .  

idhen c u r r e n t  i s  passed across an i n t e r f a c e  between an e l e c t -  

r o l y t e  and a m e t a l l i c  conduc t ing  body, double l a v e r s  o f  charge b u i l d  up 

a t  t h e  i n t e r f a c e  c r e a t i n g  t h e  phencrneurn known as "ove rvo l  taqe" o r  t he  

" I  . P .  e f f e c t " .  

T h i s  e f f e c t  can be used for t h e  d e t e c t i o n  o f  c c n d u c t i n g  

metal  1 i c  m a t e r i a l  such as d isseminated su lph ides  ("porphyry" copper 

d e p o s i t s )  o r  massive su lph ides  c o n t a i n i n g  a p p r e c i a b l e  amounts o f  non- 

conduc t ing  s p h a l e r i t e .  Other m a t e r i a l s  1 i k e l y  t o  g i v e  r i s e  t o  anomalous 

responses a r e  p y r i t e ,  magne t i t e ,  specu la r  h e m a t i t e ,  g r a p h i t e  and c e r t a i n  

c lay-micas such as montrnori l l o n i t e ,  vermicu i  i t e ,  sapon i te  and b e n t o n i t e .  

I n  time-domain ( P u l s e )  I . P . ,  a t r a n s m i t t e r  i n j e c t s  an a l t e r n a t -  

i n g  square wave s i g n a l  i n t o  the ground a t  t i g o  e l e c t r o d e s  C 1  and C,. The 

s i g n a l  seen by the r e c e i v e r  a t  two o t h e r  e l e c t r o d e s  P I  and P2 p r o v i d e s  

an i n d i c a t i o n  o f  the apparent c h a r g e a b i l i t y  (Ma). B y  ohse rv ing  t i le  i n -  

p u t  c u r r e n t  ( I  ) and p r imary  l 'on-t im"' v o l t a g e ,  (\Ip) t ' i e  apparent  r e s i s t -  

i v i  tyl'/'; ) i s  c a l c u l a t e d  u s i n g  O t l m ' s  Law 2nd a geometr ic  f a c t o r  dependent 

upon the e l e c t r o d e  a r r a y  used and the u n i t s  (ohm-meters o r  ohm-feet)  

des i red. 

L 

9 

\,' J 
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The p o l a r i z a t i o n  v o l t a g e s  e s t a 5 l  i shed  d u r i n g  t h e  c u r r e n t  "on" 

t im decay (d i scha rge )  s l o w l y  d u r i n g  t h e  c u r r e n t  "o f f i1  t i m e .  The r e c e i v e r  

ampllfles and i n t e g r a t e s  the  decay curve a t  two p o s i t i o n s  i n  t i m e ,  no rma l i zes  

those ampl i tudes w i t h  respec t  t o  t h e  p r imary  v o l t a g e  Vp and p resen ts  the  

r e s v l t s  as M and PI C h a r g e a b i l i t y  ( i n  msecs.) on a meter .  

Theory of  the Dipole - D i p o l e  A r ray  

The I . P .  response due t o  a p a r t l c u l a r  d i s t r l h u t i . o n  of  p o l a r -  

I z a M e  m a t e r i a l  i s  dependent upon the  e l e c t r o d e  a r r a y  employed, t h e  

geometry af  the p o l a r i z e d  body and i t s  l o c a t i o n  r e l a t i v e  t o  the  a r r a y ,  and 

on t h e  r s s i s t i v l t y  and p o l a r l z a t l o n  C o n t r a s t  between t h e  body and su r round ing  

eqvironment,  .! 



The d i p o l e - d i p o l e  a r r a y  was chosen p r i m a r i l y  because o f  l o g i s t i c s  

c o n s l d a r a t l o n s  i p  t h a t  a p o r t a b l e  t r a n s m i t t e r  was used. I n  a d d i t i o n ,  t h i s  

a r r a y  yle ds symmetr ical  anomal 

cisnter af t h e  a r r a y ,  and i n d u c t  

es,  t h e  s t a t i o n  b e i n g  read i s  l o c a t e d  a t  t he  

ve c o u p l i n g  i s  m in ima l .  

pa ten t  

The d i p o l e - d i p o l e  c o n f i g u r a t i o n  i s  i l l u s t r a t e d  above. The c u r r e n t  

i e d  a t  two p o i n t s  C 1  and C2 a d i s t a n c e  ( x l m e t e r s  a p a r t  and the  

a1 i s  measured a t  P i  and P2 a l s o  (x)meters a p a r t  and c o l i n e a r  t o  the  

c u r r e n t  e l e c t r a d e s .  The d i s t a n c e  between the n e a r s s t  c u r r e n t  and p o t e n t i a l  

e l e c t r o d e s  i s  (nx)  where n i s  a v a r i a h l e  i n t e g e r .  For t h i s  survey x = 50 

meters and n = 2.  Tha re fo re ,  nx  = 100 meters.  

The cho ice  o f  l i n e  spacing and e l e c t r o d e  a r r a y  parameters i s  

determlned by the presumed s i z e ,  shape and depth o f  t h e  body sought,  



I p s t  rumen t Spec i f i c a t  ions 

(a)  Receiver :  

The Crone (Nowmont des 

p o r t a b l e ,  remote-sensing, c r y s t a  

Features ; 

7 -  

gned) Pulse Type N-E -- 

-t imed r e c e i v e r  i n c o r p o r a t  i n g  the  f o l  1 awing 

1.P. Receiver  i s  a 

I---" Autamatic t ime l o c k  t o  ground s i g n a l  

".I--- Temperature range -3OOC t o  + 55OC. 

-v--.- D i r e c t  readout o f  c h a r g e a b i l i t y ( M  + N )  va lues i n  msecs. 

I---- Manual a n d  automat ic  S.P. huckout.  

c-c-- Automatic sampl ing o f  3 c y c l e s  and readings s t o r e d .  

Speci f i  c a t  ions - : 
_I- 

- ,0005 - 60 v o l t s  + 5% accuracy.  Vp range - - - w m -  

---cc Sp range - 0 *. 1 v o l t  d i g i t a l  c a l i b r a t e d  readout and 
0 - 2 v o l t s  uncal  i b r a t e d .  

-.-.-- Dimensions - 20 x 1 1  x 31 cm. 

"--I- We I gh t - 4.5 Kg. 

----- l i m i n g  * Cycle P e r i o d  Tc = 8 s e c s .  

Time on(Tor,)and Time off(T,ff)= 2 secs. 

Delay t ime Td = 450 msecs , 

Per iod  o f  TI, = 450 msecs. 

Per iod o f  N .  TN * 45'3 msecs. 

F i n a l  t i r e  Tf = 650 rnsecs. 
(b) Transmi t t e r :  

The Huntec LOP0 M - 3  i s  a p o r t a b l e ,  pu lse- type t r a n s m i t t e r .  

Some f e a t u r e s  o f  t h i s - u n i t  a r e :  

- 7 - w -  operates from rechargeable b a t t e r i e s .  

-I--- automat ic  ou tpu t  c u r r e n t  r e g u l a t i o n .  

----- a d j u s t a b l e  t i m i n g  c y c l e  ( i n t e r n a l  c r y s t a l  c l o c k ) .  

--I-- Inst rument  and b a t t e r y  pack can be c a r r i e d  by one person. 

,. 



- 8 -  

Spec i f i c a t  i on s : 

cc--- Max Cur ren t  - 1.5 amps D . C .  

-*I-- Max Vol tage - 1809 V . D . C .  

----- Max Power - 163 Watts D.C .  

---1c Cycle Times - 2, 4 ,  8 ,  o r  16 secs. 

----.. Duty R a t i o  - 1 : 1 ,  1.28:1, 1.67:1, 2,2:1 

-c-*- B a t t e r y  Pack - 24 t o  36 v o l t s  D . C .  

----I Operat ing Temp- - -35Oc t o  53OC. 
e r a t u r e  Range 

Dimensions: Transm i t t e r - 3 7  x 15.2 x 2 2 . 5  cm. ----" 
B a t t e r y  Pack - 37 x 22.5 x 14.7 cm. 

w c - - -  Weight - 8.4 Kg. ( w i t h  b a t t e r i e s -  20.7 Kg.) 

Data Treatment: 

(a)  C a l c u l a t i o n s :  The apparent chargeahi  1 i t y  (Ma) i s  determined by 

d i r e c t l y  read ing  from the  face o f  t h e  meter on the  r e c e i v e r .  The apparent 

r e s i s t i v i t y  f k )  i s  c a l c u l a t e d  f rom t h e  formula:  La = K Vp 
1cl 

1 *.- 
. I  

where K = geometr ica l  cons tan t  
f o r  a r r a y  used 

I n  t h i s  case, 
K = (a3 - a)  where a = x ( n  + 1 )  

fl = 50(2  + 1 )  
= 150 meters 

= 3770 me-ters 

(b)  

Ma andpa a r e  p l o t t e d  and contoured i n  p l a n  o n l y  a t  a sca le  o f  '1 'inch = 109 meters,  

Presenta t ion :  Due t o  the reconnaissance n a t u r e  o f  the  survey,  the  readings 
.* 

The contour i n t e r v a l  o f  the Ma map i s  1 msec. That o f  t h e p .  map i s  Logar i thmic  

Lows and h ighs  a r e  d i s t i n g u i s e d  by I't icks"  and "hachures" r e s p e c t i v e l y .  



- 9 -  

D I  SCUSS I ON OF RESULTS AND I NTERPRETATI ON 

A. Chargeabi 1 i t y  Map: - 

The apparent c h a r g e a b i l i t y  va lues (Fa) v a r y  f rom 1.0 msecs. 

a t  many s t a t i o n s  t o  a s i n g l e  va lue h i g h  o f  8.0 msecs. a t  L 4N;  Stn.2 + DOE. 

Background Is i s t i m a t e d  t o  be 4.3 msecs. That i s ,  areas above t h a t  va lue  

c o u l d  be u n d e r l a i n  by m e t a l l i c a l l y  conduct ing  su lph ides .  

Due t o  the  known occurence of  p y r i t e  i n  t h e  s o u t h e r l y  end af 

t h e  present  I . P .  g r i d  i t  i s  ex t remely  d o u b t f u l  i f  these c h a r g e a b i l l t y  

values o f  up t o  o n l y  8.9 msecs. c o u l d  be r e l a t e d  t o  economic su lph ides .  

Even a background o f  3 msecs, t h e  s i n g l e  peak va lue represents  less  than 

0.5% t o t a l  m e t a l l i c a l l y  conduct ing su lph ides  by volume. 

A low Ha l i n e a r  i n t e r p r e t e d  as a f a u l t  b u t  p o s s i b l y  due o n l y  

t o  increased overburden t h i c k n e s s  i s  observed s t r i k i n g  n o r t h e r l y  from t h e  

e a s t  end o f  L i n e  0 through C 14s; Stn.  1 + 25W. A l o c a l  E-W d i s c o n t i n u i t y  

i s  a l s o  observed from the Ma contours runn ing  a s h o r t  d i s t a n c e  w e s t e r l y  

from the pond a t  t h e  e a s t  end o f  C 6>4. 
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I' 

6 .  R e s i s t l v i  t y  Map: 

The apparent r e s i s t i v i t y  values (6, ) range from 20 ohm. 
i 

meters a t  L 14N; Stn.7 + OO\J t o  2976 ohm. meters a t  L 0 ;  Stn.  0 + 50E. 

The v a r i a t i o n s  in,?! appear t o  be main ly  due t o  water  c o n t e n t  o f  the 

sub-surface except  p o s s i b l y  i n  t h e  southeast  quadrant  o f  t h e  g r i d  where 

t h e  lower va lues appear t o  be, a t  l e a s t  i n  p a r t ,  due t o  a sub-anomalous 

su lph ide  contep t  i n  t h e  u n d e r l y i n g  rocks.  

t 

The areas c o i n c i d e n t  w i t h  r 2 s i s t i v i t i e s  above 800 ohm. meters 

(shown hachured) a re  ou tc ropp ing  greenstones where readings were d i f f i c u l t  

t o  o b t a i n  due t o  poor (h igh)  contac t  r e s i s t a n c e s  a t  the  e l e c t r o d e s .  

The long low r e s i s i v i t y  g r a d i e n t  a long the  western edge o f  t h e  

g r i d  conforms w i t h  a s teep s lope w i t ! i  the "Deer v a l l e y  f a u l t "  o c c u r i n g  

l u s t  t o  the  west.  The 203 ohm. meter contour  here ( f r o m  L 2N t o  L 16N) 

roughly  c o i n c i d e s  w i t h  the  t o p  break i n  s lope.  

Had the c h a r g e a b i l i t y  values been somewhat h i g h e r ,  a u s e f u l  

e x e r c i s e  would be t o  c a l c u l a t e  and p l o t  t h e  s t a t i c  capac i tance 

(cal led"norma1 ized  I .P;* o r "  meta l  f a c t o r "  by o t h e r s )  which i s  s imply  

ob ta ined by d i v i d i n g  t h e  !la va lue by/? and m u l t i p l y i n q  by a s u i t a b l e  

r a n s t a n t .  T h i s  method might then have been o f  ass is tance i n  d i r e c t i n g  

ng and/or d r i  1 1  i n g  a s  t h e r e  does 

p between Ha and\?? i n  t h e  area o f  

f u r t h e r  e x p l o r a t i o n  such as t r e n c h  

appear t o  be an inverse  r e l a t i o n s h  

h i g h e r  c h a r g e a l i i t i e s .  
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C O N C L U S  1 ONS AND RECOt~MENDAT I ONS - 

The induced P o l a r i z a t i o n  survey has e f f e c t i v e l y  searched f o r  

m t a l l l c a l l y  conduct ing sulphides t o  a depth o f  75 meters. The l i n e  

spacing and s t a t i o n  i n t e r v a l  were such t h a t  no economic su lph ide  

deposi t  l i k e l y  t o  occur i n  t h i s  enviroment could be missed down t o  

t h i s  depth. 

Due t o  known p y r i t e  i n  the v i c i n i t y  o f  the h ighest  M a ' s  

encountered and because these chargeabi 1 i t i e s  were spot highs and, 

a t  most, o n l y  two times est imated background i t  i s  h i g h l y  u n l i k e l y  t h a t  

an economic su lph ide depos i t  e x i s t s  w i t h i n  the conf ines o f  the survey area 

t o  a depth o f  100 meters. 

I t  i s  there fore  recommended t h a t  no f u r t h e r  work be c a r r i e d  

out w i t h i n  the present survey area. 

Respectful l y  submit ted,  

P.P.  N ie lsen,  B.Sc., Geophysic ist  

,/- 
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STATEMENT OF C O S T S  

The f o l l o w i n g  a r e  the  charges o f  N i e l s e n  Geophysics t o  c a r r y  o u t  

the  work descr ibed i n  t h i s  r e p o r t .  

1 .  Gr id  I n s t a l l a t i o n :  6.6 m i l e s  @ S60,’rnile 

6 2 .  I . P .  Survey: 6.3 m i l e s  @ $543/mi le  

3 .  Report and A d m i n i s t r a t i o n :  

TOTAL 

$ 396.00 

3,402.00 

635 .OO 

$4,433 .Or) 
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