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MOREAU WOODARD & COMPANY LTD. 
GEOPHYSICAL SURVEYS 

THE INDUCED POLAUZATIOK METHOD 

Induced Polarisation surveys have gained widespread accept.nce 

In recent years among mining exploration geologists and geophysicists in 

the  oontinuLng search for  mineral depodts. Although Schlumberger re- 

oognized polarisation effects  a s  early as 1920 it wesnlt un t i l  t he  l e t e  

for t iee  tha t  any application of t h e  phenomma w m  mode in liorth Amorica. 

Induoed polarisation effect8 or "over voltage effectan are 

established whenever current I s  owaed t o  flow aoross an Interface k- 

tween ionic and eleatroaic coa&ctiag nsdiuw, as i n  the case uhen 

current Is passed through a volume of rock vhlch contain8 metallic air 

e ra l s  euoh aa most sulphidoa, graphite, magmtlte nnd cer ta in  other 

oddus. 

QI~Y and M uaul3.y referred t o  as the Transient or D.C.I.P. and the 

Variable Frequency o r  A.C.I.P. In  the transient methad.a steady current 

I s  made t o  flcw between current electrodes over a short period of t h e  

and then a b m p t ~ l n t e r r u p t e d .  The polarisation affects  are then moaeured 

over a short internal  whlle the voltages decay sl0vl;r. This  is a lso  re- 

ferred t o  as the "Time Domainn method. 

During the present sumor the eeocnd teohnique waa uaed i n  which 

T*o f l a ld  techniques have been developed t o  measure this phen- 

sinusoidal current at two low but well sep ra t ed  frequencies (0.31 and 5 ope) 

was passed through the  current electrodes and the ground. The h p d a n c e  of 

a system which can be p l a r i s e d  w i l l  vary with frequency and therefore If 

the ground can be polarised the Impdances measured wlll vary w i t h  the 

various frequencies used. Thio nFrequency Effect' can be expms8w.I a s  

R l  - IQ X 100 where R 1  and It2 are the apparent reo ie t iv l t ies  a t  the lower 

&er frequencies respectively. 
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During the present tlunr~ the Eltmn olootmde array was uaed 

which is i l lus t ra ted  in the accompnying diogru.  In this pmoodon curront 

is npplied to tho grwnd at  two electrodes a t  a diatanoe X aput. The 

potentials are measured a t  two o a r  paints alm X f ee t  apnrt and wpnted 

by a dieknae N t i m a  X. Measuromnts am made along a lin keeping 

eleotmdee in lin a t  one o r  mre w p m t i o m  or value8 of n. 

, 8 , , , , , Frequanay Effect and/or ' ,' I / L 
8 

nt , . . ,  0 0 Apparent Metal Faator nr \< I I 

n, 
\ , 

I 

'4' 4 X .I Eleotrode spread 8 I' 
8 ,  

n4 '. nX m Eleotrode emparation 

ELTRAN ARlUT SHOVING PLOTMNO WSITION 

80th th &pp.mnt r a d a t i v i f y  and frequency etfeot  a m  m e w e d  

for oach change in electrode aopration. Thse manwmsnts are plotted a. 

profilea or contoured motiom, witb the v a l t ~ a  being plotted a t  the i n t e r  

motion of grid Una from the centra of the current eleotmdes ud the  

centra of the potential e l e c t h s .  

the  line and the f-uency ef fec t  and/or appsW toctofl Wow tho UM. 

e 
The r s s i s t i v i t ~  Values are ShOM abow 
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The "Metal Factorla can be defined na&X loo0 and is  often useful i n  

that I.P. effects a re  emphasized, particularly where concentrated and 

conducting sulphide8 are  expected. 

RA 

€he choice of electrode spacing (X) depends cn the size of the 

Penet- body which can be expected and the depth of penetration desired. 

ration can also be achiaved by measurtng increasing d u e s  of n (1, 2, 3, 

4, 5, and 6) however t h e  time and expense involved m y  suggest increased 

values for  X as  a more practical  approach. 

Measirements of two or more valuen of n give R varylng pemt- 

ration and therefore a m  useiul i n  estimating changes i n  I.P. effects and 

r e s i s t i v i ty  Nith depth , 

considered true sections of the e lec t r ica l  properties of the  ground below 

the survey llne. 

The "contourcd profiles" should not however be 

Metallic minerals are not the only causee of I.P. effects. A 

number of possible contributory agents have been estpbliohsd, such as 

some types of clay minerals, however many I.P. anomalies are as yet 

unexplained. The method, nevertheless, can tm a valuable exploration 

too l  when used i n  particular appllcations where i ts  higher costs re la t ive 

t o  other geophyeioe.1 methods i s  justified. 
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)U(;NLI.ToHETG n SUHvEy 

Iha rypratollutar . u r n y  wam 0lllTi.d out w f t h  UL ABEW 

Medal K4-h .u(putoret.r with a oolutant of 10.7 par mala 

dLvision. Tila instnrmant IWIBEUIP.~ the w r t i o a l  oontponant o f  tho 

earth's mawetic f ie ld .  

i?aading. w a r e  taken a l o w  linea 800 feat apart at  200 

foot F n t s m l m .  D i u r n a l  o o m o t i o m  wuro  mad^ by repeated rend- 

ing o f  Lame etcrtione a t  regular tima intervals. 

The readin&# OD M a p  68-61M haw been plotted in ga~mmns 

h o h  readiry: has been mwuied above or below PUI arbitrary base. 

o f f  to 5 gamai8 incra~~a~to. m e  map has bean cantoured a t  200 

gamma intar*al#. 

!&SULTS 

The indueed polarhation murwy indioatas that the a n a  

ha8 very l o w  rcaistivity. In SOIW caben,  espeoially over the 

open pcbatures, even thou& an alternator wm9 usod w i t h  a ~urximum 

volts@ of 830 volt., i t  va8 inpoeaiblo to obtiin the refuirod 45 

nfcroampares betwssn tho two roaaiving olootrodes for a valid 

otsorvatloa.  In %hi5 o a m  the F.C. raadlws tend to be lower thnn 

i~omRf or impoaaible to obtain, oepeeially w i t h  tlla laq-er elect- 

rode rrpaoinga. Iharre affoote rre moot noticeable a l q  the east 

portioau o f  l ine  0 to 245. 

h e  *meta l  fnctorw rcnluae t;rve n o t  been calculated. 

?he low rcaaistivltias would result in vary hi& valuoo which, in 

many cemcs, would be rPisleal&. 

The wpoaeibla anoualow .z1emw a8 indiaatec! on L i n e s  

325, 40s. 56s and 88s. am a l l  F.E. nnoecRTiars and laok ei@fi- 

cant rOd8t%Vi8y drop., * o w  WM oorrrlate w i t h  resirrtivity highs. 

"¶le moat h t e r e e t ~  anomaly rppaarm to be on Line 325 f r o m  300 to 

600 feat a u t  of the b u a  lina,in view of the posmlbility that i t  



ricow~mrwmms 
CaUidaring that tho 1.P. Surwoy bid not indiaat. 

anon~~lioa 0y.r tho hown rsinoraliutiano and that tho indieatad 

npossible anoAlaZoue areas" lac]: the pattern6 o f  typical valid 

I.P. anoslaliee, no drilling basod an the reerilts or thio ourve)r 

is n O 0 m d . d .  

The illat?l.tomotor 8u-y reeulte Dhoulr! be usad in con- 

junction with the geologi0nl mapping uhfah may holp to determine 

drill- loaationm baood on the -logy. 

JAU/om 
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FORMERLY MOREAU. WOODARO & COMPANY LIMITED . , ' ,  ., ' : ' ~ " ~ '  ' :. ''.' , . . . .  - . . . I  I... . i 

SUITE 315, 77 YORK STREET, TORONTO I, ONTARIO 
Telephone (416)363-4097 * Cable GEOSERVE, TORONTO ~ , , ~ , -  ,, ~ ,~ ~,~ 

6 .  d - . ,  ..... :.- '.,\, 
. .  

- -  - i i o b i l i z n t i o n  nnd D e n o b i l i z z t i o z  Z:spei?ses 
Plane fares .................................... 7,370.00 

Train fares .................................... 136.00 

&als . h o t e l ,  taxis ivhilile t r a v e l l i n g  ........... 1 6: . 25 
1,609.25 

l c c s  expenscs for one c o n - e s s c z t i n l  ::nn .... 7:32.00 l ,k27 .23  
(ice cI?.ctrp f o r  inen's w a p s  i r l i i l e  trave1lir.G) 

k c : c  rental charges .......................... 192.00 - 
T o t a l  ............ $7,409.25,  



INVOICE Nt 5935 
-.., ,,-. : r ~.. --< i . .  . . . .  1. .. . . .  . .  , .  . 

i: .: i . ;  ... 
: 1  I - , : . .  :. . . .  

MINING SERVICES LTD. 
R.R. 3. y;>,,' '.,:>:' i: 

DATE NO^^-?& 
VERNON. B.C. 

TO: AsNand Oil Refinery Company, 
736 8th A m .  S.E. 
Calgary, Uta.  

Re: Project #lo3 isuen G~ove I.P. 

: . .  , 

i 

I 

I 

; e  
i 

1. Labor: 
2 men 22 days @ 37*50/d 

2. Rentals 
Chainsaw 22 days Q 5/d or 50/m - 
Truck 22 days Q lO/d 

Camper 15 days'@ 8/d 
other Equipment Bruntons, C h a i n  

3. Fxpmses: 

Telephone cal ls  43 20 
Ingelby Fators 18.00 
J. R.  %aton Wenses 51.95 
M.KcCrory Fxpenses 92.75 
Grass lands Hotel 105.25 
Croueries 4/./d 120.00 
Laths, etc. 28.00 

50.00 

etc. 

\ 1t59.15 
4. Truck Mineage t o  job s i t e  from Revelstoke e( Return 

448 Miles 63 Ue/m 

i .  % 

91 Total herein ' -  

;,I y-, , ~ ..I. 
, .- 

459 

.. 53 

7 0  $ 2,602, 
!./ ., 

. .._/,. .,. ,.. 
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