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INDUCED POLARIZATION AND 

RESILTIVITY SURVEY 

GIBBCNS CRELH CLAIM GRCUP 

INTADDUCT ICN 

Tab le  1 summarizes the induced p o l a r i z a t i o n  (1 .P . )  meaaurernents t a k e n  

on t h e  Gibbons Creak p r o p e r t y  i n  le ts  June  end e a r l y  J u l y  of 1966. The 

i n i t i a l  r sconna i saance  eurvsy l i n e s  a t  1st end 2nd s e p a r s t i o n s  (16  S and 

20 S) ,  ware i n t s n d e d  t o  test  t h e  I.P. r a sponsee  o f  s e v e r a l  r e l a t i v e l y  

h i g h  geochmiical  zones,  and a l s o  t h e  response  o f  t h e  e u l f i d e  minere l i za -  

t i o n  exposed i n  s t r i p p i n g  end t r e n c h i n g  a long the b a s e  l i n e  between 1 6  S 

end 20 5. Only the  l s t t a r  showed s i g n i f i c a n t  reeponse .  

Subeequant ly ,  a n o r t h  north-weet t r e n d i n g  a a r i e s  o f  smell c rone  3'E.M. 

anomal ies  ware n o t i c e d ,  c o i n c i d i n g  w i t h  t h e  I.F. rrrafionrara n e a r  b a s e l i n e  

on 1 6  S and r e p r e s e n t i n g  a p o s a i b l e  e x t e n s i o n ,  undar  e l l u v i a l  cover ,  o r  

t h e  s u l f i d s  m i n e r a l i z a t i o n  observed there. Accordingly ,  d e t a i l e d  I.P. 

meeeurements t o  4 t h  s e p a r a t i o n  were t a k e n  i n  the  v i c i n i t y  of  b a s e  l i n e  

on l i n e s  20 S through z e r o  S (see Tab le  1) i n  o r d e r  t o  test  t h i e  i n f e r r e d  

t r e n d  and, i f  p o s e i b l e ,  t o  de te rmine  t h e  d i s t r i b u t i o n  of  a e s o c i a t e d  

s u l f i d e  m i n e r a l s .  b i g n i f i c e n t  I.P. r eaponeas  were o b t a i n e d  on each 

l i n e ,  as a n t i c i p a t e d .  

PRESENTATION CF DATA 

A l l  I .P.  measurements t a k e n  t h u s  f a r  on t h e  b ibbone Creek p r o p e r t y  were 
o b t a i n e d  u s i n g  t h e  H e i n r i c h s  Hark I1 I.P. s e n d m  and r e c e i v e r .  T h i s  

i n e t r u m e n t e t i o n  o f f e r s  mul t i f r equency  s e l e c t i o n -  e h i g h  frequency o f  

3.0 end a low frequency oP 0.05 cycles p e r  second were u t i l i z e d .  
A l l  d a t a  ware t a k a n  u s i n g  t h e  d ipo le -d ipo le  e l e c t r o d e  c o n f i g u r a t i o n ,  

a t  two hundred f o o t  e l e c t r o d e  a s p a r a t i o n e .  I n  practice, f i v e  c u r r e n t  
e l e c t r o d e e  were c o n t a c t e d  from a c e n t r a l  t r a n s m i t t e r  s i t e ,  s o  t h a t  

any of  f o u r  c u r r e n t  d i p o l e 6  cou ld  be  enarg ized .  The p o t e n t i a l  d i p o l e  

was t h e n  moved p r o g r e e e i v e l y  away from the  t r a n e m i t t e r ,  u n t i l  e l l  



DATE BEGUN- I .  iHEi;: DkYS CREW LIRE: 5JiNLYE.0, l'i'*D F?i.b.I!Ri'!> 

CCMPLETEI! W t l i T  SIZE 

JULY 3- 

JL1.Y 22 3 20 5 ;  I h i  - 12 E 

16 S ;  8 2 - 16 L 

12 5 ;  16 9 - &3 E 

B S ;  1 6 i ; i -  0 

4  S; 23 !ii - 7 f 

n s ;  1 6 w -  B E  

0 A S i L I k E  ; 8 !5 - 32 3 

(ABDVE LINES IJERE AT 1 s t  

THROUGH 4th  ELECTRODE 

SEPARATIONS.) 

NCTE: A craw c a n a i e t s  of , 
1 .  Supervisor - r e c e i v e r  oparstor  

2 .  Tra: 
n w i t t e r  operator 

3. P o t e n t i e l  d i p o l e  a s e i s t a n t  

( 4 .  Fourth crew memhsr - i n  t r a i n i n g )  



d e s i r e d  a e p a r a t i o n e  had been measured w i t h  r e s p e c t  t o  each  t r a n s m i t t e r  

d i p o l e .  T h a  n u r r e n t  e l e c t r o d e s  were numbered from one t o  f i v e  (ere@ 
F i g u r e  1). R p a r t i c u l a r  measurement is l o c a t e d  w i t h  r e s p e c t  t o  t h e  

p r o p e r t y  g r i d  by e p e c i f y i n g  a)  t h e  t r a n s m i t t e r  s i t e  on t h e  r i d  

b )  t h e  d i r e c t i o n  t o  t h e  r e c e i v e r ,  c) t h e  t r a n s m i t t e r  electrode p a i r  

ueed (1-2, 2-3,3-4, o r  4-5),and d )  t h e  s e p a r a t i o n  ( n ) .  The p o r t i o n  

of  t h e  p r o p e r t y  g r i d  aurveyed i e  e h w n  i n  F i g u r e  2. 
The raw d a t a  measured i n  t h e  f i e l d  ere t h e  c u r r e n t  ( I ,  i n  a m p a r e d  

t r a n s m i t t e d  a c r o s s  t h e  c u r r e n t  e l e c t r o d e e  and t h e  v o l t a g e  ( V ,  i n  m i l l -  

v o l t e )  which is produced a c r o s s  t h e  p o t e n t i a l  e l e c t r o d e s  ( a t  bo th  

h i g h  and low f r e q u e n c i e e ) .  Cop ies  o f  a l l  f l a l d  r e c o r d a  ere shown 
i n  Appendix I. Theme d a t a  are c o r r e c t e d  f o r  c a l i b r a t i o n  d r i f t ,  and 

a r e  t h e n  used t o  compute t h e  d e e i r e d  p h y s i c a l  q u a l i t i e e  ' e p p a r e n t  re- 
s i s t i v i t y *  (pa) end l a p p a r e n t  p e r c e n t  f r equency  e f f e c t  ( ( P.F .E.) a ) ,  

accord ing  t o  t h e  fo rmules  

The d e r i v e d  q u a n t i t y  ' a p p a r e n t  m ~ t a l  f a c t o r g  is o l e o  computed, by t h e  

formula  

The p h y s i c a l  q u a n t i t i e s  ' a p p a r e n t  r e s i e t i v i t y ~  end ' a p p a r e n t  p e r c e n t  

f requency effect' and t h e  d e r i v e d  q u a n t i t y  ' a p p a r e n t  m e t a l  f a c t o r '  

ere p r e s e n t e d  i n  t h e  s t u n d e r d  peeudo-sect ion format  i n  Appendix XI. 
The p l o t t i n g  conven t ion  i e  i l l u s t r a t e d  i n  e a c h  s e c t i o n .  

Apparent r e s i s t i v i t y  meeeurements a r e  g e n e r a l l y  r e p e a t a b l e  t o  t rw. 
The apporen t  p e r c e n t  f r equency  e f f e c t  maaeuremente a r a  a c c u r a t e  t o  
+ - 0.75 p e r c e n t  f requency effect u n i t s .  

DATA INTLRPRETATIUM 

Overa l  I.P. e x p e r i e n c e  on t h e  Gibbons Creek p r o p e r t y  seems t o  i n d i c a t e  



t h a t  t h e  background P.F.E.)a o f  unminera l i zed  d i n r i t e  and v o l c a n i c s  

a r e  i n  t h e  r a n g e  1.0 -3.0 p e r c e n t .  R e s i s t i v i t i e s  vary  from 150 t o  1000 

ohm. f e e t  d i v i d e d  by 2  . Topograph ica l ly  h igh  ground i s  r e l a t i v e l y  d r y  

and hence r a t h e r  c o n s i s t e n t l y  r e s i s t i v e .  Marsh and o t h e r  low wet ground 

a r e  conduc t ive .  

The r e l a t i v e l y  h igh  geochemical  zones  a t  21-27 W and 0  -11 W on l i n e  

20 S and a t  3-9 W on l i n e  1 6  S show only  background (P.F.E.)a and 

r a a i e t i v i t y .  They a r e  a p p a r e n t l y  b a r r e n  of s i g n i f i c a n t  s u l f i d e  mine ra l -  

i z a t i o n  where t e a t a d .  

A rough ly  l i n e a r  t r e n d  o f  I .P.  r e s p o n s e s  was o b t a i n e d  on l i n e s  20 S 

th rough  z e r o , t h r o u g h  t h e  s t r i p p e d  m i n e r a l i z a t i o n  between 1 6  S and 20 S 

and s t r i k i n g  abou t  346' t r u e .  The P.F.E.)A e x h i b i t e d  by t h i s  t r e n d  

v a r i e d  from f i v e  t o  seven p e r c e n t .  For t h e  H e i n r i c h s  equipment u t i l i z e d  

i n  t h e  s u r v e y ,  (P.F.E.)s v a l u e s  o f  4 t o  8 p e r c e n t  a r e  u s u a l l y  r ega rded  

a s  m a r g i n a l l y  anomalous, and v a l u e s  h i g h e r  t h a n  B p e r c e n t  a r e  d e f i n i t e l y  

anomalous. I n  t h i s  c a s e ,  however, a  b a t t e r  a p p r e c i a t i o n  o f  t h e  s i g n i f -  

i c a n c e  of t h e  observed (P.F.E.)a v a l u e s  may be  o b t a i n e d  by viewing them 

i n  t h e  l i g h t  of a s s a y e  t a k e n  from t h e  s t r i p p e d  and exposed m i n e r a l i z a t i o n .  

I n  ' p seudo-sec t ion ' ,  t h e  (P.F.E.)a anomal i e s  t a k e  t h e  ' i n v e r t e d  V '  form 

c h a r a c t e r i s t i c a l l y  o b t a i n e d  ove r  a  s t e e p l y  d i p p i n g  v e i n  w i t h  sha l low 

upper s u r f a c e .  Here ' s h a l l o w '  meens a p p r e c i a b l y  less t h a n  t h e  200' 

e l e c t r o d e  s p a c i n g  employsd. T h i s  i n t e r p r e t a t i o n  i s  i n  accordance  w i t h  

a  p robab ly  a l l u v i a l  c o v e r  o f  20-40' ( e s t i m a t e d )  a long  t h e  s t r i k e  o f  t h e  

t r e n d .  S t r i p p i n g  j u s t  n o r t h  o f  1 6  S and j u s t  s o u t h  o f  20 5 d i d  n o t  

r e a c h  bedrock.  

The (P.F.E.)a v a l u e s  i n  t h e  arms o f  t h e  i n v e r t e d  V anomaly have been 

t a k e n  a s  a  measure o f  t h e  p o l a r - i z a b i l i t y  of t h e  200' e l e c t r o d e  d i p o l e  

a t  t h e  apex o f  t h e  V.  I n t e r p r e t i n g  i n  t h i s  way, v a l u e s  o f  (P.F.E.)e 



have been a s s i g n e d  t o  each  200' s e c t i o n  su rveyed ,  and a r e  p l o t t e d  and 

c o n t o u r e d  i n  p l a n  i n  t h e  I.P. i n t e r p r e t a t i o n a l  p l a n  map. I n  v iewing 

t h e a e  r e s u l t s ,  i t  s h o u l d  be k e p t  i n  mind t h a t  a  s u r v e y  w i t h  200' e l e c -  

t r o d e  s p a c i n g s  canno t  d e f i n e  v a r i a t i o n s  of w i d t h  o r  p o l a r i z a b i l i t y  o v e r  

d i s t a n c e s  lsss t h a n  200 ' .  I t  e s s e n t i a l l y  a v e r a g e s  o v e r  t h i s  i n t e r v a l .  

Accord ing ly ,  t h e  I.P. p l a n  map i s  i n t e n d e d  a s  a  measure of  t h e  p o l a r -  

i z a b i l i t y  of  t h e  upper  200' o r  s o  o f  ground i n  t h e  v i c i n i t y  o f  a s t e e p l y  

d i p p i n g  s u l f i d e  zone of unknown d e p t h  e x t e n t .  I n  t h i s  r e g a r d ,  t h e  p l a n  

r e p r e s e n t a t i o n  o f  l i n e  z e r o  is  m i s l e a d i n g  i n  t h a t  i t  s u g g e s t s  a  t h i n n i n g  

and l e s s e n i n g  o f  i n t e n s i t y  a t  t h a t  l i n e .  T h i s  i s  p robab ly  a n  a d e q u a t e  

d e s c r i p t i o n  nsar s u r f a c e ,  however,  (P.F.E.)a up t o  6.0 p e r c e n t  o r  more 

a r e  obse rved  a t  h igh  s e p a r a t i o n s  o v e r  some 900, .  T h i s  l i n e  is  i n c o m p l e t e ,  

and h a s  n o t  e s t a b l i s h e d  s u f f i c i e n t  background,  e s p e c i a l l y  t o  t h e  E a s t ,  

t o  p e r m i t  comple te  i n t e r p r e t a t i o n .  There  is  a  s u g g e s t i o n ,  however, t h a t  

t h s  zone is  d e e p e r  a t  t h i s  p o i n t .  

CONCLUSIONS 

The f o l l o w i n g  c o n c l u s i o n s  a r e  i n d i c a t e d  by t h e  I .P.  d a t e :  

1. The geochemica l  h i g h s  were b a r r e n  o f  p o l a r i z a b l e  m a t e r i a l  where 

t e s t e d  on 1 6  S  and 20 S. 

2. A zone o f  p a l a r i z a b l e  badrock e x i s t s  a s  shown i n  t h e  i n t e r p r e t a t i v e  

I .P .  p l a n  map. I t  e x h i b i t s ,  a t  t h a  bedrock s u r f a c e ,  a w i d t h  of  rough ly  

two hundred f e a t  and an e s t a b l i s h e d  s t r i k e  l e n g t h  o f  2,000 f e e t  (open 

a t  b o t h  ends ) .  The d e p t h  e x t e n t  i s  n o t  known. 

3. The zone y i e l d s  a n  a p p a r e n t  p e r c e n t  f r equency  e f f e c t  r a n g i n g  between 

5 and 7%. T h i s  may presumably be  c o r r e l a t e d  w i t h  c h a n n e l  s amples  t h a t  

ave raged  0.21% copper  o v e r  s e v e r a l  hundred f e e t  o f  l e a c h e d  and 

o x i d i z e d  bsdrock  exposed i n  t h e  s t r i p p i n g .  Such a n  a s s a y  might  ha 

e x p e c t e d  t o  improve somewhat w i t h  d e p t h  ( t h a t  i s  i n  f r e s h e r  r o c k ) .  

4. The p o l a r i z a b l e  zone e x h i b i t s  a  r e l a t i v e l y  high a p p a r e n t  r e s i s t i v i t y ,  



a s  viewed by t h e  two hundred f o o t  d ipo le  hulk sampling maaaurement. 

T h i s  f ~ a t u r e  makes t h e  computed metal  f a c t o r s  misleading, i n  t h a t  i t  
d iep lecso  tho metal  f a c t o r  h i ~ h s  somewhat, away from t h e  zones of 

h ighes t  (P.F.t.)a and towards berranmnductore  such a s  swamps o r  0 t h ~  

wet ground. 
5. Both w i d t h  and i n t e n s i t y  of (P.F.E.)a a r e  v a r i e b l e   long t h e  s t r i k e .  

The bes t  zane, between 4 S and 8 S, had a s ~ e n t i a l l y  no geologic o r  

geochemical expression a t  t h e  sur face .  I t  ehould be remarked, of course,  

t h a t  t h e  X.P. rosponee is s e n s i t i v e  only t o  t o t e l  s u l f i d e  conten t ,  and 

does not  d i sc r imina te  changes i n  t h e  propor t ions  of' cha lcopyr i te ,  p y r i t e ,  
anb py r rho t i t a .  

6. I t  i a  perhaps s i g n i f i c a n t  t h a t  t h e  I.P. zone f o l l w a  t h e  contac t  

between t h e  hornblsnda d i o r i t e  i n t r u s i v e  and t h e  J u r a s s i c  volcanice 

(pyroxene porphyry, b a s a l t  e tc . ) .  T h i s  suggeets  t h e  i n t r u s i v e  border 

a s  a fevourable  mintaralization environment. The intrueivcr has  a mapped 

diameter of approximately one mile (according t o  6.5.C.1, and appears  
somewhat l a r g e r  i n  t h e  aeromagnetic da ta .  Its border zone is l a r g e l y  
uninveat igated.  

Hunter Ware Jr. 
Geophyeiciet. 

0.Sci. i n  Eng'g. 
Pr inceton Univarsi ty  



I ,  S t a n l e y  H .  Ward,  P r o f e s s o r  of G e o p h y s i c a l  E n g i n e e r i n g  a t  

t h e  U n i v e r s i t y  o f  C a l i f o r n i a ,  B e r k e l e y  and C o n s u l t i n g  G e o p h y s i c i s t ,  

h e r e b y  c e r t i f y  t h a t  I h a v e  c o n s u l t e d  w i t h  H u n t e r  Ware i n  t h e  p l a n n i n g ,  

c o n d u c t ,  and  i n t e r p r e t a t i o n  o f  a  combined r e s i s t i v i t y  and  i n d u c e d  

p o l a r i z a t i o n  s u r v e y  a t  t h e  G i b b o n s  C r e e k  p r o p e r t y  of T a y l o r  H e l i c o n  

E x p l o r a t i o n s  and  h e r e b y  s t a t e  t h a t  I a g r e e  w i t h  t h e  i n t e r p r e t a t i o n s  

and  c o n c l u s i o n s  r e a c h e d  by Mr. Ware .  T h i s  g e o p h y s i c a l  f i e l d  work 

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

D a t e d :  Augus t  8 ,  1 9 6 6  

// S. H.  Ward 
C o n s u l t i n g  G e o p h y s i c i s t  
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L I h E  16 S ; T X  AT 12 U , R X  TO EAST , F I R S T  - SECOND SEPARATIUbS 
TX UT 4 W 



SECOND 
L I N E  16 S ; TX 4T 4 E, RX T C  EAST, F IRST - .- SEPARATIONS 



L I N E  20 S ; TX AT 32 W , R X  TO EAST 
' T X  AT 16 W ,  , 

, F I R S T  - SECOND SEPARATICNS 



L I N E  25 S ; T X  AT 24 W , RX TO EAST , F I R S T  - SECOND SEFARATIONS 



BASE L IME ; T X  AT 12 S,RX TO EAST,  F I R S T  - FOURTH SEPARATIONS 
TX AT 20 S,RX TO EAST,  



BASE L I N E ;  T X  AT 20 S CONT'D 



L I N E  ZERO ; T X  AT 4 W ,RX TO WEST, F I R S T  - FOURTH SEPRRATIONS 
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L I N E  ZERD RERTH ; TX AT 4 E , RX TO EAST , F I R S T  - FOURTH SEPARATICNL 



L I N E  4 S; T X  AT 13 W ,  EX TO WEST, F I R S T  - FL 



L INE 4 S; TX RT 15 W ,  A X  TO WEST, F I R S T  - FOURTH SEPARATIONS 



L I N E  8 5 ; TX AT 4 W , RX TO WEST , F IRST  - FOURTH SEPARATIONS 



L I N E  12 S ; TX AT 4 E , RX TO EAST , FIRST - FOURTH SEPARRTIONS 



L I N E  12 S ; T X  AT 4 W , RX TO WEST , F I R S T  - FOURTH SEPARATIONS 





L I N E  16 S;TX AT 4 E,RX TO EAST,FIRST - FOURTH SEPARATIONS 



L INE 20 5; TX AT UASE L I N E ,  RX TO WEST, F I R S T  - FOURTH SEPARATICNS 



L I N E  20  S ; T X  AT 8 E, R X  TO IIIEST, F I R S T  - FOURTH SEPARATICNS 



APPENDIX I 1  

GIBBONS CREEK PROPERTY 

INDUCED POLARIZATION AND 

R E S I S T I V I T Y  DATA PLOTTED 

I N  'PSEUDO - SECTION' 




















