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1 .  I N T I L O D U C T I O N  

As  at;-thorized by Yul,;oa Antimoay Corporation Ltd. (N. P , L. ) 

an induced polarization and resistivity sur-vcy has been car r icd  out eve?. 

par ts  of thc Con?p?uyls Jcy aad Phil claim groups. These claims a r c  

located in the SBu!.rurrl Creek Area, Wheaton District, Southcrn Yukon 

Terri tory.  

The purpose of the surveying was to outline any a r e a s  of 

metallic mineralization in the hope that it  might be similar  to that ob- 

served in  the Skukurn Creek Copper Deposit. Tbis a r ea  of rnineraliza- 

tion is located near 12s on the base line a n d  i s  reported by M. P. 

Stadnyk to consist of chalcopyrite, malachite and azurite disseminated 

throughout al tercd granites, Mr. Stattnyk estimates 3 million tons of 

0.5 per  cent copper f rom th-:: exposed p r t i o n  of thc deposit and the 

geology jnclicat-,.; that the d e p ~ o i t  could continuc under volcanic capping. 



The IP field surveying was carried out during June and 

July 1967. 

2 .  P R E S E N T A T I O N  O F  R E S U L T S  

The induced polarization and resistivity resul ts  are shown 

on the following encloscd data plots. The resul ts  a r e  plotted in the 

manner described in  the notes preceding this report.  
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Dwg. No. 

IP 2722-1 



EXTENSION GRID 

Line No. Electrode intervals Dwg. No. 

0 300 Foot IP 2722-14 

5s 300 Foot IP 2722-15 

10s 300 Foot IP 2722-16 

Base Line (N-S) 300 Foot IP 2722-17 

Enclosed with this report i s  bvg. Misc. 3268, a plan map 

of the grid a r ea  a t  a scale of 1 ' - 500'. The definite and possible in- 

duced polarization anomalies a r e  indicated by solid and broken ba r s  

respectively on this plan map  a s  well a s  the data plots. These ba r s  

represent the surface projection of the anomalous zones as interpreted 

from the location of the transmitter  and receiver electrodes when the 

ano-malous values were measured. 

Since the inciuced polarization measurement is essentially 

an averaging process, as a r e  all  potential 1.;:etllods, i t  i s  frequently 

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

anomaly can be located with more  accuracy than the spread length; 

i. e. when using 200 foot spreads the position of a narrow body can 

only be determined to l ie  between two stations 200 feet apart. In order 

to locate sources a t  some depth, l a rger  spreads must  be used, with 

a cor resp~nding  increase in the uncertainties of location. Therefore, 

while the center of the i ~ ~ d i c a t c d  anomaly probably cor re  sp0nd.s fairly 

well with source, the length of the indicated anomaly along the line 

should not be taken to repyesent tllc exact edges of the anomalous 



material .  

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

The surveying was ca r r ied  out on two se ts  of lines which a r e  

known a s  the hiain Grid and the Extension G r i d .  These grids a r e  separ-  

ated by approximately 1200 feet a s  indicated on the plan map and the 

Slcukum Creek Copper Deposit is located on a steep slope that separatzs 

them. 

h h i n  Grid 

No strong IF' effects indicative of heavy concentrations of 

metallic mineralization a r e  evident on this grid. However, a number of 

weaker anomalies appear to outline an araomalous zone that t rends north- 

sou.th in the vicinity of the Ease line. This feature has been designatec. 

Zone A.  The sdphide content i s  difficult to estimate, but it probably 

does not exceed 5 per cent. Although the magzitude of the apparent 

metal factor values is not large, the interpreted anonrialies a r e  based on 

values that range from 4 to 10  t imes  background. 

Base Line 

The strongest IP effects on Zone A occur between 3N and 

6N and indicate a sl~allow source of low to moderate metallic colztent 

that probably extends to depth. This i s  flanked both north and south by 

smaller metal factor values which suggest that the shallow mineralization 

weakens in both directions. Stronger IP effects on the n = 3 data from 

0 to  6S a r e  typical of a source that i s  remote f rom the line (i. e. either 



at  depth or to the side of the t raverse )  and the mineralization may im - 

prove with dcpth in this vicinity. The single higher value between 3S 

and 6S could b s  caused by a narrow more concentrated source, but 

detailed surveying within shorter electrodes would be required to a s s e s s  

i t s  importance. 

Zone A may represent mineralization similar to the 

Skukum Creek Copper Deposit that l ies  near 12s. It  is definitely 

worthy of a testing. A vertical hole, collared a t  4450N on the Base 

Line and drilled to a depth of 750 feet is recommended for this purpose. 

Line 6 S  

A shallow and possibly narrow, source i s  indicated by the 

results  to l ie  between 3E and 6E. Surveying with shorter  electrode 

intervals would be required to pinpoint i t s  location for drilling, 

Line 3 s  

On this line the source i s  remote and may be located a t  depth. 

However, some of the effects could be due to a source lying to  the north. 

Line 3s may be close to  the southern edge of Zone A. 

Line 0 

A broad source of low to moderate metallic content appears 

to be located a t  a depth of about 200 feet with i t s  strongest portion 

between 0 and 4E. 

Lines 5N and 1 ON 

On both of these lines, Zone A appears to be a shallow 



source that could be as much a s  900 feet wide. The stronger metal 

factor values between 3E and 6E indicate that the source improves 

with depth. 

Line 15N 

The IP effects a r e  quite weak on this line and may indicate 

the northern limit of Zone A.  This interpretation i s  in close agree-  

ment with the results  obtained on the N-S Base Line. 

Lines 2 ON, 25TJ and 40N 

There a r e  no IP effects on these lines that are considered 

significant, 

Line 45N 

Weal-, IP effects between 0 2nd 9E suggest a narrow, shallow 

source between 0 and 3E a s  well a s  a deeper, broader source from 333 

to 933. If the results  of drilling Zone A a r e  encouraging, then further 

work would be warranted in their vicinity. However, additional IF' 

surveying on closer spaced lines would be desirable before spotting 

a tes t  hole. 

Line 5037 

Weak, shallow IP effects occur near the Ease Line but 

these were not confirmed on the Base Line ciata plot. Unlcss the 

g e o l o , ~  i s  particularly favourable, no further work appears warranted 

at present. 



Line 55N 

There a r e  no significant IP effects on this line. 

Extension Grid 

Somewhat stronger IF effects occur on the Extension Grid 

which l i es  south of the showing. Only four short l ines were run in this 

a r ea  and these appear to have outlined a n  important a r ea  of variable 

metallic content that has been designated Zone B. 

Line 0 

On this line the IP effects a r e  weak but indicate a remote 

source that i s  probably located a t  depth, 

Line 5 S  

The best response on Zone P extends from 3 W  to  12W and 

i s  typical of a wids, shallow zone of moderate metallic content. 

Weaker effects extend for a few hundred feet both eas t  and west. 

A vertical hole, collared a t  5 W  on Line 5S, drilled to a 

depth of a t  leas t  750 feet, is recommended to test  the strongest por - 
tion of this intc r e  sting anomaly. 

Line 10s 

WeaMy anomalous IP effects extend the full length of the 

survey data. The increased values near 3E probably represent  more  

concentrated mineralization a t  depth. 



Extension Rase Line 

A possible anomaly i s  shown near 2s but the data w o d d  have 

to be extended to determine the extent of the anomaly. 

4 .  S U M M . A R Y  A N D  R E C O M M E N D A T I O N S  

Two anomalous zones, Zone A and Zone B, have been in ter-  

preted from the data on the grids that l ie  north and south of the Skukum 

Creek Copper Deposit. Unfortunately, IP surveying could not be ca r r ied  

out directly over this deposit due to  the precipitous talus slope. 

Zone A i s  located near the base line on the Main Grid north 

of the showing. I t  appears to be due to a source of low to moderate 

metallic content that mcasures  approximately 1700 feet Pa-S and 900 feet 

33-W. While none of the IF' effects a r e  particularly strong they a r e  

significantly above background and could represent mineralization 

similar  to that observed in the showing. Zone A definitely warrants  a 

drill  test  and a vertical hole collared a t  4-I-50N on the Ease Line has  

been recoinmended to establish i t s  cause. Additional drilling will be 

recommended on the basis  of the results obtained in this hole. 

Zone Y3 has  been formed from the stronger IP effects 

measured on the Extension Grid that l ies  south of the showing. The 

available data on Zone B is quite limited and the anomaly i s  open to 

both the north and south. The best IP response occurs near 5 W  on 

Line 5s and a vertical hole has  been recommended to t es t  thc anomaly 

a t  this locality. If the results  of this initial tes t  hole a r e  encouraging, 

then additional If> surveying should bz done to determine the extent 



of Zone B. 

The weak effects on the north part of the Main Grid should 

be reassessed  on the basis  of the results obtained in drilling Zones A 

and B. 

McPKAR GEOPHYSICS LIMITED 

A.  W, Mullan, 
Geologist. 

Dated: August 23, 1967 



RlcPHAR GEOPRYSICS LIMITED 

NOTES ON THE THEORY O F  INDUCED POLARIZATION 

AND THE METHOD O F  F I E W  OPERATION 

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

to the blocking action or  polarization of metal l ic  o r  e lectronic  

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 metal l ic  

minera ls  such a s  base  me ta l  sulphides, Normally,  when c u r r e n t  i s  

passed through the ground, a s  in resis t ivi ty  measuremen t s ,  a l l  of the  

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

rock, o r  soi l ,  i. e. by ionic conduction. This i s  because almost  a l l  

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

The group of mine ra l s  commonly descr ibed a s  "metallic", 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 or  receive electrons f r o m  the metal l ic  sur face ,  

i nc reases  with the time that a d, c. cur ren t  i s  allowed to flow through 



the  rock ;  i. e. a s  ions  pi le  up aga ins t  the  me t a l l i c  i n t e r f ace  the  

r e s i s t a n c e  to c u r r e n t  flow i n c r e a s e s .  Eventual ly ,  t h e r e  i s  enough 

polar iza t ion in the  f o r m  of e x c e s s  ions  a t  the  i n t e r f a c e s  to  effectively 

s t o p  a l l  c u r r e n t  flow through the  me ta l l i c  par t ic le .  Th is  po la r iza t ion  

t a k e s  p l ace  a t  e ach  of the  infini te number  of so lu t ion-meta l  i n t e r f a c e s  

i n  a m i n e r a l i z e d  rock.  

When t h e  d. c. voltage u sed  to c r e a t e  t h i s  d, c. c u r r e n t  

f low i s  cu t  off,  the  Coulomb f o r c e s  between the cha rged  ions  f o r m i n g  

the  po la r iza t ion  c a u s e  t h e m  to  r e t u r n  to  t h e i r  n o r m a l  position. Th i s  

movemen t  of c h a r g e  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  t h e  s u r f a c e  of the  ground a s  a  decay ing  potent ia l  d i f ference.  

F r o m  a n  a l t e rna t e  viewpoint i t  c an  be  s e e n  tha t  if the  

d i r ec t i on  of the  c u r r e n t  th rough  the s y s t e m  is r e v e r s e d  repea ted ly  

be fo r e  the  po la r iza t ion  o c c u r s ,  t h e  e f fec t ive  r e s i s t i v i t y  of t h e  s y s t e m  

a s  a  whole wi l l  change a s  the  f r equency  of t he  swi tching is changed. 

Th i s  is a  consequence of t he  f a c t  tha t  t h e  amount  of c u r r e n t  f lowing 

th rough  e a c h  me ta l l i c  i n t e r f a c e  depends  upon the l eng th  of t i m e  tha t  

c u r r e n t  h a s  been  pass ing  through it i n  one d i rec t ion ,  

The  values  of t h e  "meta l  f a c to r "  o r  "M, F, I '  a r e  a m e a s u r e  

of the  amount  of po la r iza t ion  p r e s e n t  i n  t he  r o c k  m a s s  be ing  su rveyed ,  

Th i s  p a r a m e t e r  h a s  been found t o  b e  v e r y  succe s s fu l  i n  mapping  a r e a s  

of sulphjde  mine ra l i z a t i on ,  even those  i n  which a l l  o the r  geophysical  

me thods  have been unsuccessful ,  The induced polar iza t ion m e a s u r e m e n t  

is more  s ens i t i ve  t o  sulphide  content  than o the r  e l e c t r i c a l  m e a s u r e m e n t s  



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

sulphide content  of a  r o c k  i s  i n c r e a s e d ,  the  "me ta l  f a c to r "  of the  r o c k  

i n c r e a s e s  much  m o r e  rapidly  than t h e  r e s i s t i v i t y  d e c r e a s e s .  

Because  of th is  i n c r e a s e d  sens i t iv i ty ,  i t  i s  poss ib le  t o  

loca te  and outl ine zones of l e s s  than  10% sulphides  tha t  c an ' t  b e  

located by E. M. Methods.  The method h a s  been  s u c c e s s f u l  in locat ing 

the  d i s s emina t ed  "porphyry c o p p e r t t  type  mine ra l i z a t i on  i n  the  South- 

w e s t e r n  United Sta tes .  

M e a s u r e m e n t s  and e x p e r i m e n t s  a l s o  ind ica te  tha t  it should  

b e  poss ib le  to  loca te  m o s t  m a s s i v e  sulphide  bodies  a t  a  g r e a t e r  dep th  

with induced po la r iza t ion  than with E, M. 

S ince  t h e r e  is no I. P. effect  f r o m  any conductor  un l e s s  i t  

is me ta l l i c ,  t he  method i s  useful  in  checking E. M. anoma l i e s  that  a r e  

suspec ted  of being due t o  w a t e r  f i l l ed  s h e a r  zones  o r  o the r  ionic  

conductors .  T h e r e  is a l s o  no effect  f r o m  conductive ove rbu rden ,  which 

f requen t ly  confuses  E. M. r e su l t s .  I t  would appea r  f r o m  s c a l e  m o d e l  

expe r imen t s  and calcula t ions  t ha t  t h e  appa ren t  m e t a l  f a c t o r s  m e a s u r e d  

ove r  a  m ine ra l i z ed  zone a r e  l a r g e r  if the  m a t e r i a l  over ly ing  the  zone 

is of low res i s t iv i ty ,  

Apropos of t h i s ,  i t  should  be  s t a t ed  t ha t  t h e  induced 

polar iza t ion m e a s u r e m e n t s  indicate  the  t o t a l  amount  of me t a l l i c  

const i tuents  in the  rock ,  Thus  a l l  of t he  m e t a l l i c  m i n e r a l s  in  t he  r o c k ,  

such  a s  py r i t e ,  a s  wel l  a s  the o r e  m i n e r a l s  cha l copy r i t e ,  cha lcoc i te ,  

galena,  etc. a r e  r e spons ib l e  f o r  the  induced polar iza t ion effect.  Some 



oxides  such a s  magne t i t e ,  pyro lus i t e ,  c h r o m i t e ,  and s o m e  f o r m s  of 

hema t i t e  a l so  conduct  by e l ec t rons  and a r e  meta l l ic .  All of the me t a l l i c  

m i n e r a l s  in the  rock  wi l l  contr ibute  to the  induced polar iza t ion effect  

m e a s u r e d  on  the  sur face .  

In the f ie ld  p rocedu re ,  m e a s u r e m e n t s  on  the  s u r f a c e  a r e  

m a d e  in a way  t ha t  a l lows the effects  of l a t e r a l  changes  in  the  p r o p e r t i e s  

of the  ground to b e  s e p a r a t e d  f r o m  the effects  of v e r t i c a l  changes  in the  

p roper t i es .  C u r r e n t  i s  applied to  t he  ground a t  two points a d i s t ance  

(X) apa r t ,  The potentials  a r e  m e a s u r e d  a t  two o the r  points (X) f e e t  

a p a r t ,  in l ine  with the  c u r r e n t  e l e c t rodes ,  The  d i s tance  between the  

n e a r e s t  c u r r e n t  and potential  e l e c t rodes  is a n  in teger  number  (N) t i m e s  

t he  ba s i c  d i s tance  (X). 

The  m e a s u r e m e n t s  a r e  m a d e  a long a su rveyed  l i ne ,  with 

a constant  d i s t ance  (NX) between the  n e a r e s t  c u r r e n t  and potent ia l  

e lec t rodes .  In m o s t  s u r v e y s ,  s e v e r a l  t r a v e r s e s  a r e  m a d e  with va r i ous  

values  of (N); i. e. (N) = 1 , 2 ,  3 ,  4,  etc. The  kind of s u r v e y  r e q u i r e d  

(detai led o r  r e conna i s s ance )  dec ide s  t h e  n u m b e r  of values  of (N)  used. 

In plotting the  r e s u l t s ,  the  values  of the appa ren t  r e s i s t i v i t y  

and the apparen t  m e t a l  f ac to r  m e a s u r e d  f o r  e ach  s e t  of e l e c t rode  

posit ions a r e  plotted a t  the in te r  sec t ion  of g r i d  l i n e s ,  one f r o m  the  

cen t e r  point of the c u r r e n t  e l e c t rodes  and the o t h e r  f r o m  the  c e n t e r  

point of t he  potential  e lec t rodes .  T h e  r e s i s t i v i t y  values  a r e  plotted 

above the  l ine  and t he  m e t a l  f a c t o r  values  below. The  l a t e r a l  d i sp l ace -  

men t  of a given value is deternl ined by the  locat ion along the  s u r v e y  



l ine of the center  point between the cu r ren t  and potential electrodes.  

The distance of the value f rom the line is  determined by the distance 

(NX) between the cur rent  and potential e lectrodes when the m e a s u r e -  

ment  was made. 

The separat ion between sender  and rece iver  e lectrodes i s  

only one factor which determines the depth to which the ground i s  being 

sampled in any part icular  measurement .  These plots then, when 

contoured, a r e  not section maps of the e lec t r ica l  proper t ies  of the 

ground under the survey line. The  interpretat 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 experience 

gained f r o m  field,  model and theoret ical  investigations, The position of 

the electrodes when anomalous values a r e  measured  must  be used in the 

interpretation, 

In the field procedure,  the interval  over which the potential 

differences a r e  measured  i s  the  s a m e  a s  the interval  over  which the 

electrodes a r e  moved af ter  a s e r i e s  of potential readings has  been made. 

One of the advantages of the induced polarization method i s  that the 

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

mere ly  by changing the dis tance (X) over  which the electrodes a r e  moved 

each time. In the past ,  intervals  have been used ranging f r o m  100 feet  

to  1000 feet  fo r  (X). In each c a s e ,  the decision a s  to the distance (X) 

and the values of (N)  i s  largely determined by the expected s i ze  of the 

mine ra l  deposit being sought, the s i z e  of the expected anomaly and the 

speed with which i t  i s  des i r ed  to progress .  



The d iag ram in Figure: 1 below demonst ra tes  the method 

used in plotting the resu l t s .  Each value of the  apparent res i s t iv i ty  

and the apparent "Metal f ac to r t t  i s  plotted and identified by the position 

of the four  electrodes 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 t h e r  

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

is  being tested i s  g rea te r  than for  the  s m a 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 

Stations on line 
v x = Electrode spread length 

n = Electrode seporof ion 

n- 3 1.2-5,6 P 2,3-6,7 P 3,4-7,8 P 4,5-89 P Apparent Resisfivity 

n-3 ME M.F MF MF 
1.2-5,6 2,3 67 3,4-7,8 4,5-8.9 Apparent Metal Foctor 

n-4 ME MI7 M F: 
1,2-6,7 2,3-7,8 3.4-8,9 - FIG 1 
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