
REPORT ON 
INDUCED POLARIZATION 

AND RESISTIVITY SURVEY 
ON T H E  % ~ / 1 3 d  

BRENDA LAKE P R O P E R T Y  
PEACHLAND AREA, OSOYOOS M. D . ,  B. C. 

FOR 
B U T T L E  LAKE MINING COMPANY LTD. 

AND 
TROJAN CONSOLIDATED MINES LTD. 

BY 

ROBERT A. B E L L ,  P h .  D. 

NAME AND LOCATION O F  P R O P E R T Y  

B R E N D A L A K E P R O P E R T Y ,  PEACHLANDAREA 

OSOYOOS MINING DIVISION, B. C. 49"N,  119"W S E  

DATE STARTED: D e c e m b e r  4 ,1966  

DATE FINISHED: D e c e m b e r  18, 1966 



TABLE 3F CONTENTS 

Part A: Notes on theory ond field procedure 6 pages 

rart B: Report 

1. Introduction 

2. rresgltrfion of Results 

3. Dlscuasim of Results 

4. Summary and Recomma&tions 

5. Assersment Details 

6. Sum-ry of Cost 

7. Certificate Robert A. Bell 

t .  Certificate ?hilip G. Haliof 

7 pieces 

w .  PAimc. 3241 

h g s .  1 . k .  2638-1 to -6 



M c P H A R  G E O P H Y S I C S  L I M I T E D  

REPORT ON 

INDUCED POLARIZATION 

AND RESISTIVITY SURVEY 

.:IN THE 

BRENDALAKEPRCWEIITY 

I-EACHLANI) AREA, W3YOOS hi. D.. B. C. 

FOR 

BUTTLE UixE t4INING CCXPANY LTU. 

AND 

TKCJAM CONSOLIDATED &LEES LTD. 

1. I N T  d V i 3 U C r I J L  

A t  the reouest of htr. P. A. Cremmond, iJresident of Buttle 

Lake h'ining Company Limited and Trojan Consolidated hines Limited, 

we have carried out '2 combined induced polarisation and resistivity 

-may on the Mreadar Lake Property in tile i achland Area of British 

Columbia. The property is situated in the  s so yo as b ining Division, m 

the northwest quadrant of the one degree cuadrtlateral whom southeast 

corner is at 4 7°F.; and 1 l ' 9 . J  . 
The claim group is of interest as it adjoins on the south the 

property of Brenda P :he6 Limited where a very large copper-molybdenum 

deposit is currently being evaluated with a view to establishing a large 

open-pit mine. The present survey consists of six eaat-west traverses 

400 feet apart. Piekl wor.~ was performed during becamber, 1967 ushg 



a ?&cPhar frequency-type IP syatem with 400 foot electrode intervals; 

foiu readings were ta. em from each trmsmittar location (i. e. n=l. 2.3 

and 4. ) Several in0ere.thg anomalies ware found and further investigation 

i n  warrmitd. 

2. PRESENTATION O F  RESULTS 

f ie  Muced tolarimttirm and Resistivity reauAta are  shown on 

the following data plot. in the mamar described in the notea preceding thie 

report. 

Line 20N 

Line 16N 

Line 1ZN 

Line bN 

Line &U 

Line .I 

490 toot apraada I3wg.U 26%-1 

490 foot spreads 0 w y . E  2638-2 

400 foot spreads Dwg. 263t -3 

430 foot .pre*ds k g . &  26384 

400 foot apreads Dwg. IP 2638-5 

400 foot apreada Dwg. LC- 2638-6 

Enclosed with thia report is Dwg. Wac. 3241, a plan map of the 

grid at a scale of 1" = 430'. The definite and poaaible induced polariation 

anomalies a re  indicated by soUd and b r o w  bars respectively on this plan 

map a# w e l l  a s  t lu  data plot.. rheas bars rrpressnt the surfaca projection 

of the anomalous .ones as interpreted from the location of the transmitter 

and receiver electrodaa when the momskuis  values were nieasured. 

Tinee the induced polarization measurement is aasentially an 

averaging proceas, a s  a r e  all potential methods, it is frequently difficuit 

to exactly pinpoint the source of an anomaly. Certainly, no anomaly can 

be located with more accuracy than the spread length; i. e, wh@n using 



400' spreads the poaition of a narrow nulghide body can only be deter- 

mined to lie between two stations 400' apprt. In order to locate saurcer 

a t  soma depth, kxger spreads mu& be used, with a corresponding in- 

m w n e  in the uncertainties of location. Tnerefore, while the center of 

the indicated anomaly probably correspondm fairly well with source. the 

length of the indicated anomaly along the line should not be taken to rap- 

resent the exact edges of the aaomalous material. 

3. D I S C U S S I O N  OF R E S U L T S  

The mineralisatton oa the Brenda Miner property consists of 

disaerninated chalcopyrite, bornite and molybdedte (with vir tual ly  no 

accensary pyrite) amouuting to 1.3% - 1.5% metallic minerale. Under 

thane conditions relatively weak  IY anomallem may be of considerable 

importance a s  shown on the accompanying Fig. 1. This situation h a  

been used a s  a guide in interpreting the present data as  deacribsd below. 

Line 2ON 

A definite anomaly of moderate magnitude for this area ie 

centred at  atation 10+09h . There appears to be some depth to the top 

of the source sfnce the maximum Metal Factor value occurs on the 2nd 

separation. The data further suggests a w e a ~ e r  extension of the anomaly 

to the 1% est and a possible weaa anomaly centred at 2E. 

Line 16N 

Some difficulty was encountered on this line due to ground 

contact problems hence soma of the measurements could not be made 



accurately. Nevertheless, there i s  8 definite shallow anomaly a t  6M, 

with a probable extension to ZE, and a poseible weak aaomaly at  18%. 

I'he definite anomoiy should be detailed with shorter electrode intarvale. 

Line 1ZN 

Here there is a broad, shallow weak  eons from about 2E to 

22%. The M. F. values increase 8gaIn at  the a r t  and of the traverse 

euggesting a second rnomrly but the line would have to be axtended to 

sv.luate these effect.. 

Line bM 

These results a re  similar to those on the preceding line. 

Line 4N 

i'he broad aoae appear. to split into several narrower bands 

here, with a shallow definite source at 2E to 21L and a probable deeper 

eource a t  10%.  Again the traverw sharld be extended east to evaloata 

the effects at the end af the line. 

Line 0 

h l y  we- effects were msc~8urad here. 

4. S U M h . A R Y  A N D  RECOMMENDATIONS 

Anomslous value. were meiruurd on ail six traverses. For 

the most part the it. effects are  only of we& to moderate magnitude but 

they are  still of interest since they a r e  comparable In magnitude to those 

obtained over the Brsada h?ines copper-molybdenum dsposlt. Further 
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investigation i s  warranted and it is suggested that the IF grid be extended 

to the east, west and south. Some of the shallow anomaiies should be 

checkad with shorter electrode interval., followed by detailed geo- 

chemical profiles bdore drilling targets are selected. 

McPHAR GEOPHYSICS LIPiTED 

Robert A. Bell, 
Geologist. 

Dated: January 31,1367 
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Claims b?ap 8 2  ~ / l j  M 

i farch 8/67 

WBGEOWED B u t t l e  Lake P ~ i n i n g  Company Ltd. 

and  

NLAR 1 5  1967 T r o j a n  C o n s o l i d a t e d  Mines Ltd. (NPL) 

M I N I N G U m W E I p H E  C3ST L)F LINE CU'rTING AND I P  SURVEY BEING APPLIED TO THE 
PRI ~&t@&ll& @D THE CAT1 GROUP -- BRENDA AREA,  PEACHLAND, 5. C. 

A s  Assessment  work f o r  1966.  
C u t t i n g  g r i d  l i n e s  -- September 27 - 29 ,  1966: - Cat  Swamper -- $2.50/Hr. f o r  24 H r s .  ....... 8 60.00 - Dobbins 81 Sons (D-8 C a t )  -- $52.OO/~r. f o r  

24  H r s .  ....... 768.00 .... $ 828$00  

C u t t i n q  g r i d  l i n e s  and c h a i n i n g  l i n e s  -- October  6 - 1 0 ,  1366:  
(4 ,000 F t .  of  b a s e l i n e  c u t  and  7.22 m i l e s  o f  g r i d  l i n e s )  

-R. Der ikson  
-Noel Der ikson 
- B i l l  J ackson  ...... . .. -Nick L ingor  $26.00 p e r  man p e r  day 17 man days  442,OO 

He lp ing  I P  crew w i t h  equipment  and  e l e c t r o d e s :  
. . - L, Ferguson $15.00 v e r  day 11 days  ...,............... 165.00 
- *................. .. -W. Champion $15.00 p e r  day 6 days  90.00 

McPhar Geophys ics  Ltd.  a c c o u n t  ............................. 2 ,526 .51  

S h o v e l i n g  snow, d i g g i n g  h o l e s  and  c a r r y i n g  w a t e r  f o r  e l e c t r o d e s  
f o r  I P  Survey :  .................... . . -Nick Lingor $20.00 p e r  day 6 d a y s  .................... -D. L a u r i e  --- $15.00 p e r  day - 7 days  ...... . E x p e d i t o r  ( ~ e t e    land) $550.00 p e r  month -- 2 weeks 
S u o e r v i s i o n  (Geo. B u r d e t t )  - $600.00 p e r  month - from 

Seotember 2 7  - December 11/66 - t o t a l  of  
2 weeks .................................... .................... Room and  boa rd  (Geo. B u r d e t t )  - 2 weeks 

Rooms f o r :  (Totem I n n ,  Peach land ,  R. C.) .............. . . -John P a r k e r  - 2 men December 7 1 7 ,  1966  
.. - P e t e  Bland December 6 - 1 7 ,  1966 ...................... 

. -LO Ferguson - 3ecember 7 1 7 ,  1966 ...................... 
Meals - (Totem I n n ,  Peach land ,  B.C. ) - P e t e  Bland 
- John P a r k e r  - L. Ferguson - D. L a u r i e  - R. J u e s n e l  ....................... - W. Champion -- 
Equipment R e n t a l :  - Power saw ........................................ 8 35.00 - Ski-uoo . 2 weeks ................................. 200,OO - 10-passenge r  Landrover  - 2 weeks - p l u s  g a s  and  o i l  - 

$15.00 p e r  day f o r  1 4  d a y s  ........................ E l i . 0 0  445.00 



- 2 -  

Cla ims Map 8 2  ~ / 1 3  W 

B u t t l e  Lake Kining  Company 1,td.  

and 

T r o j a n  C o n s o l i d a t e d  Mines Ltd. (NPL) 

P e r c e n t a g e  of  t h e  c o s t  of  t h e  IP Survey t o  be a p ~ l i e d  t o  t h e  C a t i  g roup  
f o r  Assessment  work. 

Line  c u t t i n g  w i t h  c a t  -- 25% of $528,00 ..... $ 207.00 
Line  c u t t e r s  and  chainmen -- 25% of 8442.LO . 110.50 
HcPhar Geophys ics  Ltd. : 

-Extra  l a b o u r  f o r  I? Survey  
-Room and boa rd  
-Transwor ta t ion  
-Superv i s ion  -- 33 l/3% of $4,454.27 ....... 1,464.75  ...... $1,802.25 

P e r c e n t a g e  o f  t h e  c o s t  o f  t h e  I P  Survey  t o  be a p p l i e d  t o  t h e  WP grouo  
f o r  Assessment  work. 

Line  c u t t i n g  w i t h  c a t  -- 75% o f  $828.00 ..... $ 621.00 
Line  c u t t e r s  and  chainmen -- 75% o f  9442.00 . 531.50 
McPhar G e o ~ h y s i c s  Ltd. : 

-Ext ra  l a b o u r  f o r  I P  Survey  
-Room and boa rd  
- T r a n s n o r t a t i o n  
- s u p e r v i s i o n  -- 66  2/3% of $4,454.27 ....... 2,969.72 ...... 3,922.22 

TOTAL G5,724.47 

One Hundred D o l l a r s  ($1L0.00) t o  be a p p l i e d  t o  each  of  t h e  f o l l o w i n g  
c l a i m s  as a s s e s s m e n t  work: 

- C a t i  #1-16, r e c o r d  #9857-9872 ( 0 )  
- C a t i  #17-18, r e c o r d  #990j-4 ( 0 )  - WP #1-34, r e c o r d  #9b23-9856 ( 0 )  

An a d d i t i o n a l  One Hundred D o l l a r s  ($100.00) t o  b e  a p p l i e d  t o  each o f  
t h e  f o l l o w i n g  c l a i m s .  

-WP #13-17, r e c o r d  C9635-9639 ( 0 )  

March 8 ,  1967 

E x p l o r a t i o n  Manager 

M l N l NG RECORDER 
PRINCETON, B, C. 



(CLAIM MAP) \ 

BUTTLE LAKE MINING CO. LTD. Ef TROJAN CONSOLIDATED MINES LTD. 
BRENDA LAKE PROPERTY.  PEACHLAND AREA. OSOYOOS M.D., B C  

SCALE: I "= I M ILE 
FIG. 2 



McPHAR GEOPHYSICS LIMITED 

NOTES ON THE THEORY OF INDUCED POLARIZATION 

AND THE METHOD OF FIELD OPERATION 

Induced Polarization a s  a geophysical measurement  r e f e r s  

to  the blocking action o r  polarization of metal l ic  o r  electronic 

conductors in a medium of ionic solution conduction. 

This e lectro-chemical  phenomenon occurs  wherever  

e lec t r ica l  cu r ren t  i s  passed through an a r e a  which contains metall ic 

minera ls  such a s  base  me ta l  sulphides. Normally,  when cu r ren t  is 

passed through the ground, a s  in res is t ivi ty  measu remen t s ,  a l l  of the  

conduction takes  place through ions present  in the water  content of the 

rock,  o r  so i l ,  i. e. by ionic conduction. This is because a lmost  a l l  

minera ls  have a much higher specific res is t ivi ty  than ground water. 

The group of minera ls  commonly descr ibed a s  "metall ic",  however, 

have specific res i s t iv i t ies  much lower than ground waters.  The 

induced polarization effect takes place a t  those interfaces  where  the 

mode of conduction changes f r o m  ionic in the solutions filling the 

in te rs t ices  of the rock to electronic in the metal l ic  minera ls  present  

in the rock. 

The blocking action o r  induced polarization mentioned 

above, which depends upon the chemical  energies  necessa ry  to  allow 

the ions to  give up o r  receive electrons f r o m  the metal l ic  sur face ,  

i nc reases  with the t ime that a d. c. cu r ren t  i s  allowed to flow through 



the  rock;  i. e. a s  ions pile up against  the  metal l ic  in terface the  

r e s i s t ance  to c u r r e n t  flow inc rease s .  Eventually,  t he re  i s  enough 

polarization in the f o r m  of exces s  ions a t  the in te r faces  to effectively 

s top a l l  c u r r e n t  flow through the  metal l ic  part icle.  This polarization 

takes  place a t  each  of the  infinite number  of solution-metal  in te r faces  

in  a minera l ized  rock.  

When the  d. c. voltage used to c r e a t e  th i s  d. c. c u r r e n t  

flow i s  cut  off, the Coulomb f o r c e s  between the charged  ions forming  

the polarization cause  t hem to r e t u r n  t o  t he i r  n o r m a l  position, This  

movement  of cha rge  c r e a t e s  a s m a l l  c u r r e n t  flow which can be 

m e a s u r e d  on the  s u r f a c e  of the  ground a s  a decaying potential difference. 

F r o m  an a l te rna te  viewpoint it can be s e e n  that  if the  

direct ion of the  cu r r en t  through the s y s t e m  i s  r e v e r s e d  repeatedly 

before  the  polarization o c c u r s ,  the  effective res i s t iv i ty  of the  s y s t e m  

a s  a whole will  change a s  the  f requency of the  switching i s  changed. 

This is a consequence of the  f ac t  that  t he  amount of c u r r e n t  flowing 

through each  meta l l i c  in te r face  depends upon the length of t i m e  that  

c u r r e n t  has  been passing through it i n  one direction.  

The values of the  "metal  fac tor"  o r  "M. F. " a r e  a m e a s u r e  

of the  amount of polarization p re sen t  i n  the  r o c k  m a s s  being surveyed. 

This  pa rame te r  has  been found to  be  very  success fu l  in  mapping a r e a s  

of sulphide mineral izat ion,  even those in  which a l l  o ther  geophysical  

methods have been unsuccessful .  The induced polarization m e a s u r e m e n t  

i s  more sens i t ive  to sulphide content than other  e l ec t r i ca l  measu remen t s  



because i t  i s  much m o r e  dependent upon the  sulphide content. As the  

sulphide content of a rock i s  i nc rea sed ,  the  "metal  fac tor"  of the  rock  

i n c r e a s e s  much m o r e  rapidly than the  res i s t iv i ty  dec rease s .  

Because of this i nc rea sed  sensi t iv i ty ,  i t  i s  possible  t o  

locate and outline zones of l e s s  than 10% sulphides that  c a n ' t  be  

located by E. M. Methods. The method h a s  been succes s fu l  in locating 

the  disseminated "porphyry copper"  type mineral izat ion in  the South- 

wes t e rn  United States.  

Measurements  and exper iments  a l so  indicate that  i t  should 

he  possible  t o  locate mos t  m a s s i v e  sulphide bodies a t  a g r e a t e r  depth 

with induced polarization than with E. M. 

Since t h e r e  i s  no I. P. effect  f r o m  any conductor unless  i t  

i s  meta l l i c ,  the  method i s  useful  in checking E. M. anomalies  that  a r e  

suspected of being due to wate r  f i l led s h e a r  zones o r  o ther  ionic 

conductors. T h e r e  i s  a l so  no effect  f r o m  conductive overburden ,  which 

f requent ly  confuses E. M. resu l t s .  I t  would appear  f r o m  sca l e  model  

exper iments  and calculations that  the  apparen t  me ta l  f ac to r s  m e a s u r e d  

over  a minera l ized  zone a r e  l a r g e r  if the  m a t e r i a l  overlying the zone 

is of low res is t iv i ty .  

Apropos of t h i s ,  i t  should be  s ta ted tha t  t he  induced 

polarization measu remen t s  indicate the  tota l  amount  of metal l ic  

consti tuents in the rock. Thus a l l  of the  meta l l i c  mine ra l s  in the  rock ,  

such a s  pyr i te ,  a s  well  a s  the o r e  m i n e r a l s  chalcopyri te ,  chalcoci te ,  

galena,  etc. a r e  responsible  f o r  the  induced polarization effect. Some 



oxides such a s  magnet i te ,  pyrolusi te ,  chromi te ,  and some f o r m s  of 

hemat i te  a l so  conduct by e lec t rons  and a r e  metal l ic .  All of the meta l l i c  

mine ra l s  in the rock will contribute to the induced polarization effect  

m e a s u r e d  on the  surface.  

In the field procedure ,  measu remen t s  on the  su r f ace  a r e  

m a d e  in  a way tha t  allows the effects of l a t e r a l  changes in  the  proper t ies  

of the  ground to be  s epa ra t ed  f r o m  the effects of ver t i ca l  changes in the  

proper t ies .  Cur ren t  i s  applied t o  the  ground at two points a d i s tance  

(X) apart .  The potentials a r e  measu red  a t  two o ther  points (X) f ee t  

a p a r t ,  in  l ine with the c u r r e n t  e lect rodes .  The dis tance between the  

n e a r e s t  c u r r e n t  and potential e lec t rodes  i s  an  integer  number  (N) t i m e s  

the  basic  dis tance (X). 

The measu remen t s  a r e  made  along a surveyed l ine ,  with 

a constant d i s tance  (NX) between the  n e a r e s t  c u r r e n t  and potential 

e lect rodes .  In mos t  su rveys ,  s e v e r a l  t r a v e r s e s  a r e  made  with var ious  

values of (N); i. e. (N) - 1 ,  2 ,  3 ,  4 ,  etc. The kind of survey  requi red  

(detailed o r  reconnaissance)  dec ides  t he  number  of values of (N)  used. 

In plotting the  r e s u l t s ,  the  values of the apparen t  res i s t iv i ty  

and the apparent  me ta l  factor  m e a s u r e d  f o r  each  s e t  of e lect rode 

positions a r e  plotted a t  the intersect ion of g r id  l ines ,  one f r o m  the  

cen te r  point of the cu r r en t  e lec t rodes  and the o ther  f r o m  the  cen t e r  

point of the  potential e lect rodes .  The  res i s t iv i ty  values a r e  plotted 

above the l ine and the  m e t a l  fac tor  values below. The l a t e r a l  d i sp lace-  

ment  of a given value i s  determined by the  location along the survey  



l ine of the  cen te r  point between the  c u r r e n t  and potential e lect rodes .  

The dis tance of the  value f r o m  the l ine i s  de te rmined  by the  dis tance 

(NX) between the  c u r r e n t  and potential  e lec t rodes  when the  m e a s u r e -  

men t  was made. 

The separat ion between sender  and r ece ive r  e lec t rodes  is 

only one factor  which de te rmines  the depth t o  which the  ground i s  being 

sampled in  any par t icu la r  measurement .  These plots then,  when 

contoured,  a r e  not sect ion maps  of the  e l ec t r i ca l  p roper t ies  of the 

ground under the  survey  line. The  in te rpre ta t ion  of the  r e su l t s  f r o m  

any given survey  mus t  be  c a r r i e d  out using the  combined exper ience 

gained f r o m  field,  model  and theore t ica l  investigations. The position of 

the e lec t rodes  when anomalous values a r e  m e a s u r e d  mus t  be  used in  the 

interpretation.  

In the field procedure ,  the interval  over  which the potential 

d i f ferences  a r e  m e a s u r e d  i s  the  s a m e  a s  the in te rva l  over  which the  

e lec t rodes  a r e  moved a f te r  a s e r i e s  of potential readings  h a s  been made. 

One of the  advantages of the induced polarization method is that  the  

s a m e  equipment can be  used f o r  both detailed and reconna issance  surveys  

m e r e l y  by changing the  dis tance (X) ove r  which the  e lec t rodes  a r e  moved 

each  t ime.  In the  past ,  in te rva l s  have been used ranging f r o m  100 f ee t  

t o  1000 f ee t  f o r  (X). In each  c a s e ,  the decis ion a s  to the  dis tance (X) 

and the  values of (N) is la rge ly  de te rmined  by the  expected s i ze  of the  

m i n e r a l  deposit  being sought,  the s i z e  of the expected anomaly and the  

speed with which i t  i s  d e s i r e d  to p rogress .  



The d iagram in F igure  1 below demonst ra tes  the method 

used in plotting the resul ts .  Each value of the apparent res is t ivi ty  

and the apparent "Metal factor"  i s  plotted and identified by the position 

of the four e lectrodes when the measurement  was made. It can be seen  

that the values measured  for  the l a r g e r  values of (n)  a r e  plotted f a r the r  

f r o m  the line indicating that  the thickness of the layer  of the e a r t h  that 

i s  being tes ted i s  g rea t e r  than fo r  the  sma l l e r  values of (n);  i. e. the 

depth of the measurement  i s  increased.  

METHOD USED IN PLOTTING DIPOLE-DIPOLE 

INDUCED POLARIZATION AND RESISTIVITY RESULTS 

V 
Stotions on line 

n - 4  P 
1.2-6 

x = Electrode spread length 
n = Electrode seporotion 

n-4 1.7 M F 6.7 2.3-7.8 M F 3.4 M F 89 - FIG I 






















