
REPORT ON THE 
d-5; /25; tiu. 

INDUCED POLARIZATION 
AND RESISTIVITY SURVEY 

.& I: 3/T , ON THE 9.39 /4w 
RI LORRAINE CLAIM GROUP, HOGEM A EA 

OMINECA MINING DIVISION, B . C. 
FOR 

KENNCO EXPLORATIONS (WESTERN) LTD. 

BY 

P. G. HALLOF, PH.D. 

NAME AND LOCATION OF PROPERTY: 

LORRAINE CLAIM GROUP, HOGEM A,REA, 

OMINECA MINING DIVISION, B.C., 55”N, 125”SE 

DATE STARTED - AUGUST 3, 1963 

DATE COMPLETED - AUGUST 16, 1963 



Part A: Irk&~ oa thory and field proevdure 

aft 8: Report 

I. introduction 

2. Ixregeatatba af Rodtr 

3. DAocuoeioa of Romults 

4. Ao*emrmmslt Dstdle 

5. Summary cb Comt 

6. Certificate 

Part C: llhwttaMon8 

Plan h: srp (in pocket) 

1.v:. Data Plot* 

6 PW.* 

9 pireor 

Dr@. Mloc. 3033 5oc-/ 

Dwpm. 1.F. zn(;9-1 to -8 

Department of 

Ndnvs and Petroleum Resourcvs 

rl .~~~SSMENf REPOT;‘T 
I 

I NO. .,.,,,.., MAP .,,.,.,,..................,.~.............. ,. 



McPHAR GEOPHYSICS LIMITED 

NOTES ON THE THEORY OF INDUCED POLARIZATION 

AND THE METHOD OF FIELD OPERATION 

Induced Polarisation as a geophysical, measurement refers 

to the blocking action or polarisation of metallic or electronic 

conductors in a medium of ionic solution conduction. 

I 

This electro-chemical phenomenon occurs wherever 

electrical current is passed through an area which contains metallic 

minerals such as base metal sulphides. Normally, when current is 

passed through the ground, as in resistivity measurements, all of the 

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

rock, or soil, i.e. by ionic conduction. This is because almost all 

minerals have a much higher specific resistivity than ground water. 

The group of minerals commonly described as “metallic”, however, 

have specific resistivities much lower than ground waters, The 

induced polarization effect takes place at those interfaces where the 

mode of conduction changes from ionic in the solutions filling the 

interstices of the rock to electronic in the metallic minerals present 

in the rock. 

I 

The blocking action or induced polarieation mentioned 

above, which depends upon the chemical energies necessary to allow 

the ions to give up or receive electrons from the metallic surface, 

increases with the time that a d. c. current is allowed to flow through 
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the rock; i. e. as ions pile up against the metallic interface the 

resistance to current flow increases. Eventually, there is enough 

polarieation in the form of excess ions at the interfaces to effectively 

stop all current flow through the metallic particle. This polarisation 

takes place at each of the infinite number of solution-metal interfaces 

in a mineralized rock. 

When the d. c. voltage used to create this d. c. current 

flow is cut off, th,e Coulomb forces between the charged ions forming 

the polarization cause them to return to their normal position. This 

movement of charge creates a small current flow which can be 

measured on the surface of the ground as a decaying potential difference. 

From an alternate viewpoint it can be seen that if the 

direction of the current through the system is reversed repeatedly 

before the polarization occurs, the effective resistivity of the system 

as a whole will change as the frequency of the switching is changed. 

This is a consequence of the fact that the amount of current flowing 

through each metallic interface depends upon the length of time that 

current has been passing through it in one direction. 

I 

The values of the “metal factor” or “M. F. ” are a measure 

of the amount of polarization present in the rock mass being surveyed. 

This parameter has been found to be very successful in mapping areas 

of sulphide mineralization, even those in which all other geophysical 

methods have been unsuccessful. The induced polarization measurement 

is more sensitive to sulphide content than other electrical measurements 
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I because it is much more dependent upon the sulphide content. As the 

sulphide content of a rock is increased, the “metal factor” of the rock 

increases much more rapidly than the resistivity decreases. 

Because of this increased sensitivity, it is possible to 

locate and outline zones of less than 10% sulphides that can’t be 

located by E. M. Methods. The method has been successful in locating 

the disseminated “porphyry copper” type mineralization in the South- 

western United States. 

Measurements and experiments also indicate that it should 

be possible to locate most massive sulphide bodies at a greater depth 

with induced polarization than with E. M. 

w Since there is no I. P. effect from any conductor unless it 
/~ 

is metallic, the method is useful in checking E. M. anomalies that are 

suspected of being due to water filled shear zones or other ionic 

conductors. There is also no effect from conductive overburden, which 

frequently confuses E. M. results. It would appear from scale model 

experiments and calculations that the apparent metal factors measured 

cover a mineralized zone are larger if the material overlying the zone 

is of low resistivity. 

Apropos of this, it should be stated that the induced 

polarization measurements indicate the total amount of metallic 

constituents in the rock. Thus all of the metallic minerals in the rock,, 

such as pyrite, as well as the ore minerals chalcopyrite, chalcocite, 

galena, etc. are responsible for the induced polarization.effect. Some 
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I oxides such as magnetite, pyrolusite, chromite, and sdme forms of 

hematite also conduct by electrons and are metallic. All of the metallic 

minerals in the rock will contribute to the induced polarization effect 

measured on the surface. 

In the field procedure, measurements on the surface are 

made in a way that allows the effects of lateral changes in the properties 

of the ground to be separated from the effects of vertical changes in the 

properties. Current is applied to the ground at two points a distance 

(W apart. The potentials are measured at two other points (X) feet 

apart, in line with the current electrodes. The distance between the 

nearest current and potential electrodes is an integer number (N) times 

the basic distance (X). 
‘I 

The measurements are made along a surveyed line, with 

a constant distance (NX) between the nearest current and potential 

electrodes. In most surveys, several traverses are made with various 

values of (N); i.e. (N) = 1, 2, 3, 4, etc. The kind of survey required 

(detailed or reconnaissance) decides the number of values of (N) used. 

” 

In plotting the results, the values of the apparent resistivity 

and the apparent metal factor measured for each set of electrode 

positions are plotted at the intersection of grid lines, one from the 

cater point of the current electrodes and the other from the center 

point of the potential electrodes. The resistivity values are plotted 

above the line and the metal factor values below. The lateral displace- 

merit of a given value is determined by the location along .the survey 
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line of the center point between the current and potential electrodes. 

The distance of the value from the line is determined by the distance 

(NX) between the current and potential electrodes when the measure- 

ment was made. 

The separation between sender and receiver electrodes is 

only one factor which determines the depth to which the ground is being 

sampled in any particular measurement. These plots then, when 

contoured, are not section maps of the electrical properties of the 

ground under the survey line. The interpretation of the results from 

any given survey must be carried out using the combined experience 

gained from field, model and theoretical investigations. The position of 

the electrodes when anomalous values are measured must be used in the 

interpretation. 

In the field procedure, the interval over which the potential 

differences are measured is the same as the interval over which the 

electrodes are moved after a series of potential readings has been made. 

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

same equipment can be used for both detailed and reconnaissance surveys 

merely by changing the distance (X) cover which the electrodes are moved 

each time. In the past, intervals have been used ranging from 100 feet 

to 1000 feet. for (X). In each case, the decision as to the distance (X) 

and the values of (N) is largely determined by the expected size of the 

mineral deposit being sought, the size of the expected anomaly and the 

speed with which it is desired to progress. 
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7 The diagram in Figure 1 below demonstrates the method 

used in plotting the results. Each value of the apparent resistivity 

and the apparent “Metal factor” is 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 larger values of (n) are plotted farther 

from the line indicating that the thickness of the layer of the earth that 

is being tested is greater than for the smaller values of (n); i. e. the 

depth of the measurement is increased. 

METHOD USED IN PLOTTING DIPOLE-DIPOLE 

INDUCED POLARIZATION AND RESISTIVITY RESULTS 

I 2 
7 l4 

5 6 7 8 9 

Stations on line 
V x = Electrode spread length 

n= Electrode separation 

“-I 
l&2-3,4 2.3-4.5 3,4-5.6 4.5-67 W-7.8 6.7-8.9 

n-2 MS M,S MS MS MS 
12-4s 2,3-5.6 39-67 4,s7.6 58-89 

II n-3 MS M.S M.S b/Is 
125.6 2.3-67 3,4-7.8 4.5-8.9 Apparent Melo, F=oc,or 
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2. PRESENTATION Oli Rf!SULTS 

The inked polrriration end reei8tlvity reraltr are ekwn 

ea the foUow&g arclaeed dete plotr. The renrltr asa plotted la the 

naaaaer Qaeribed la the notom prweding this report. 

Llae 18W 208’ electrod rapmatlon~ Dwg. 1.E‘. zo99-1 

the 8W 200’ elotttode l ep8rationr Dwg. 1.v. 2099-z 

Line N-S 2W eloctrede l ep8ntloam avg. LIP. 2099-3 

L&e 8E 2lO’ electrode qwetion8 Dwg. I.F. 2099-4 

LihWA 206’ electtoda 8epatrtioae Dwg* 1.X”‘. 2a99-5 

Line E-W 270’ awd0 8*~di- ilwg. I.P. 2099.6 

UaeB too electrode l eparatiarr X&g. 1.F’. 2049-t 

Tomt Line ZOQ’ slectmde ~epentioar Dwg. 1.P. 2059-8 

Enclosed with #is report tr a**& Misc. 3033, a ptaa rarp 

d the Lorniae Cleh Croup. Tbe defbite and poarlble h&cod polarise- 

Uon ~SORIA&O are Ladkated by solid cad broken barr roepectively oat 

tble plan map 88 WelI aI the &ta plea. Thee bars repraw& tha our- 

face ptojwticnr of tbo aaomalotaa manor aa iaterpreted from rho loutton 

d the tranedtter aad tecelver electzwteo whee the enom&ou# v&es 

were meaeued. 

Siaco the ladwed pgiartmtioa rnenstlremeat to l rneatinlly 

&n iWetAgh@ prmee& a* 8?e d pdenth! mw it im fmwtly 

difficult to exactly pinpoint tlu l earce d xn raomdy. Certdaly, ne 

urormly cu) be located with more actutacy then the qbreed lengthy i.e. 
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3. DISCUSSION OP RESULTS 

The first 1. I’. survey an tb6 LerrW Claim Group wao 

camSed aa8 to lowto may sub-rurhcs mstallle miawrrliutiar that 

might be the wwwce of tbo gwchemieal uromaiy prwiouoly lwatod 

h the area. Tka rwults with tko lightmight I.P. unit indIctid a 

alIghtly anomahu area. The 1963 rwulte. wing tb8 more powsrful 

#tan&rd 13. u&t rgnr very well with thm previw rwults, an8 

cdirm the prowwo of wveral waakly 8nomaioa~ 5tineo. 

Aa ohom oa Dwg. Mire. 3033, the uromaiiea do not 

correlate particularly well, and no ddinlta aonom are emtablirked. 

The IX. enomslier xre aot large enough in magnitude to bo due to 

ma@eive miwralixation; the magnitude and rhapa cd the anomalous 

patterns rugpostm irregular XOP~B of mom diosominatsd metallic 

miaeralis8tfon. 

The most definite of the rook snomnlies are cantered at 



30s on Line 8E, 13E on Lke E-W, md 14E on Line B. Theea an~malo~ 

iadicatictna do not, in thammelvar, rppar to be importurt enough to 

warrant drilling. The Qeiokn eoncornkg whether or not to drill thorn 

wilt bpve to k bamd on tbolr correlntion with the geochemical anamalier. 

McEHAR CEOP’I’Y,SKS LXMITED 

PhilIp C. H&of, 
Coophyrklrt. 

Dated: Sopember 12, 1963. 
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T,3TAL MAN RAYS: 60.5 
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J. Leo, 264 Oriole Farkw%y, Tore&o 7, Ontario 
B. McNulty. 3 Eccieetwxo Drive, Torento. Ontario 
Four Hdpers supplied by client 

ERA UCHTW EN: 
R. tisrtin, 107 Atlam Street, Toronto. Ontario 
J. Cowdy. 21 Tordale Crewant. Swrboroughr Ontario 
R. MrcKensb, 55 Sbandoa Dsivt, ?..arborougb, Ontario 
D. Grant, 1487A Lawrence Avenue, Eamt, Scarborough, Ontario 

~TcYHAR CEOPHYSKS LIMXTED 

Fhilip C. Hall& ’ 
Geophyuicist. 

R%ted: September 12, 1463. 



&o~raine Claim Groq 

6 dayr Cperdng 

AM&Y* $96.22 
EXtxw8 Baggage 3.80 
Aah and Accommodation 25.50 
Tolqhaae mad Telegraph 4.84 
supplias b.00 
Tads. etc. 3.80 
Vehicle Reatd 11.66 
Airfrripht 23.86 
Mircelhnoour .38 
Credit - Extra Labour (8.48) 

5 9958.50 

167.5% 

WCBIMR c EOFHYSSCS LIMITED 

Philip c. nirllor, 
C*aphyaici*t. 

Gate& September 12. 1463. 
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CEXTLFICATE 

04 Cntario, do hetohy certify that: 

1. I am P yeo*y*iciet residing at 5 Kinarca P18ce. Des Miila 

(Tot-z&oh thbFi0. 

t. 1 am 8 graduate ob the ka88achu8ott8 Iautituto ol Tsehnalogy 

with a B.S. Degree (iF!K?) in Geology and Ceophytks, and a Ph.D. Degree 

(1457) in Ceopby8ics. 

3. I rm a member of tha Saclety of Exploration Ceophyoicimto 

and the European Ammciatian of Exploraticw Ce&qwicista. 

4. I have been practlming my ptofesdon Ior tea yeara. 

5. I have no direct or indirect interest, nor da I expect to receive 

say Mere& dfroct or indirect, la the property or recuritiee of iCeme 

Expioratiomr (Weatem) Limited. 

6. The &ttemento made ia thio report are breed on a study 0s 

pubbhed literature and oaptblished privete reparts and geophyrical data. 

Dated at Toroato 

This 12th day of September. 1963 




















