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McPHAR GEOPHYSICS LIMITED 

REPORT ON 

fWDUCEB POLARPZATIOM SURVEY 

WXWZE PdOUNTAIN PROSPECT 

FSARRETT AREA, BRITfSW COLUMBIA 

FOR 

AlSAX EXPrX3BATlQN INCORPORATED 

1. INTRODUCTfON 

At the reqwat of Mr. W. W. Shaw, Geophyaieiat for the Cmqa.ny, 

an bhcea polarisation survey has been caxxied out on tb4 Morbe Rnountdn 

Prospect in the Barrett A%ea of Britieb Coblmb~ for AmW Exploration 

Incorporated. The property lie4 in the OnOnaca Mining Ditiaion, in the 

SW quadraut of the lo quadrilateaal whose SE come4 is at M*N, 126%‘. 

Molybderdte nnine%aikation OCCOFB) La the base line in a fine 

grained quatts-porpbpy Pntruefve that le kated in the central poxtioa 

of the claim gmup. The claim group lies on the western flank of MO&@ 

Mountain. Dissemkrated pyzite is aesociat0a with the, expo4ed molybdeaite 

and the purpose of the induced pofariacttioa survey was to outline areas of 

-*eased metal& content that may be of economic irnpoW%nce. 

The field mmwying wae carded out during June 1966. 

2. PRESENTATION OF RESULTS 

The IP awl resistivity results are shown on the folIowing data 

plots in the mannox described fn the notes preceding this report* 
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spmads tbe posttim of a arrow sulpbide body can only be detexmined to 

lie between two stations 200’ apart. In ,orr&e~ to laceta sources at some 

depth, larger spxeacls muet be used, with a, cerreepondk[g &crease in the 

uncextalntiee of laeation. Therefore, while the center of the imiicated 

anomaly probably corresponds fairlylyweU with souawe, tbe length of the 

tndkated anomaly along tbe Use should not be dakea to represent the exact 

edges of the ammal~us~ material. 

3. DfSCUSSION OF RESULTS 

Lb4 123.2 

There ax% ne anamal~~n lP effecte on this liue. 

Thla line was M fn two paste. The possible anwmlies cantered 

at 89 and 11s. id&ate shallow sources of low m&all&c centeat that ape 

coneiaarea to be of minor importance at presbtnt. 

The XP mm&s show a broad, shallow source that e&ends fmm 

&I to 2% Much strmger metal factor vahtes OCCUP betweexa 0 and IS sug- 

gestiag that tbie potiloa ha5 a hi&et metallic content. 

The eoutb eilge of tbo anomaly is quite sharp. while the north 

edge is pearly dafined. Weakly anomalous effects extend irom 2N to SPJ 

but these are tbaugbt to be of secondary importauce. 

Line, 2aE 

On this travwse, tbs aouxce fe &allow, uniform and mare 
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concentrated tban on Line 24E. Both the north and south edge of the ano- 

malous pattern are well-defined. 

Line 31E 

The contour pattern euggeats a narrow, steeply dipping source 

of concentrated material, cantered near the base Brie. This is flanked on 

either side by less concentrated material. 

Line 34K 

This line was initially surveyed with ZOO foot epreads which 

indicated a. moderate, ebailow source between 0 and 2N. 

The detail results show that there are two stronger portions 

which are centered near ZS an0 1% Botb of tbeee appear to have some 

depth to their top and the bigbest concentration of metallic material 

appears to lie at a depth of about 100 feet. 

Line 3811: 

Two concentrated portions are also indicated on tbls line. 

These are centered near the base line and 45. Botb represent sources 

of moderate metallic content with 50 to 100 feet to the top of their 

strongest portione. Weaker metal factor values indicate disseminated 

material lying between and on either side of these features and the 

entire anomalous none has a width of between 650 and 700 feet. 

Theta $8 also a weak indication of a source between 6N and 

/ 
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Line 42X 

The anomalous aone extends ftom 2N at least as far soutb as 

9S. The contours on the south part of the data plot suggest that the,cone 

may continue at depth in this direction. 
.,’ 

The strongest lP effects occur between 1.9 and IN, with the 
( / ,. 

shallowest portion lying just south of the baee line. 
/ 

Lbe 46E 

On this line, the source is shallow, but much weaker and 

narrower. 

Line 5OE 

Two probable anomalies are shown on the da&i plot. 

Near tS. the solirce is shallow but quite weak. At IN, the 

source appears to be narrow and between 50 and 100 feet deep. 

Base Line 

This traverse was min along the strike of the anodous~ 

wme encountered by t&e north-couth traverees. It fs cozitinizouely 

anomalous from &kE at least aa far %a 48E. Variations in the ap- 

parent metal factor values along the line may be due to the lateral 

separation of the iine from the more concentrated portike. Con- 

sequently, the magnitude 6f the IF effects is not as eignificant ae 

,on the north-eouth traverses which are perpendicular to-the aone. 

4. SUMMARY AND RECOMMENDATIONS 

The IP survey appears to have outlined a continuous Bone 



of met&k material that extends along the base lhe. Farte of tlds cone 

coincidee with outcrops of molybdenite mineraU5atlon associated with 

disseminated pydte and the anomalous area definitely warrante an 

hatenaive drill teet. 

The Ip aone extends from i&E at leaat as far east a8 48E. 

Its western limit is quite harp. but there is some weak response on 

Line WE and the son8 may continue farther to the east. at depth. This 

possibility could be checked by additional surveying with a wider elec- 

trode spacing if encouragement is obtained in the initial drilling. 

There Is considerable variation in the strength and ehamcter 

of the source along ite length and it variee in width from 330 to 700 feet. 

The strongest metal hctm value8 and pmsum9bly the heaviest can- 

centrations of metallic material OCCUR en Limlr 31E and 42E, and test 

drill hole locations have been auggeuted 05 theue lines. There appear 

to be two concentrated portions in the wide& part of the sane an Line6 

ME and 3gE; drill&g has also been suggested on Line 38E to test both 

of the concentrated portions. The locations and details of the above 

drill program are shown on the accompanying plan map. 

CS LIMITED 

Geophysicist. 

Date& July 20, I966 



PROPERTY: Motice Mountain Prospect MINING DIVISION: Omiueea 

SPONSOR: Amaa Exploration Inc. PROVINCE: British Columbia 

LOCATION: Barrett Area 

TYPE OF’ SURVEY: Induced Polariaatioa 

OPERATING MAN DAYS: 51.25 DATE STARTED: June 15.1966 

EQUIVALENT 8 HR. MAN DAYS: 77.25 DATE FINISHED: June 30,1966 

CONSULTING MAN DAYS: 3 NUMBER, OF STATIONS: 245 

I?RAUCiHTING MAN DAYS: 7 NUMBER OF READINCS: 1264 

TOTAL MAN DAYS: 87.25 MILES OF LINE SURVEYED: 5.17 

V CONSULTANTS: 

D. B. Sutherland. Apt. 604. 412 Eglintqn Avenue E., Toronto 12, Ontario. 
P. Cl. Hallof, 5 Minorca Place, Don Mills, Ontario. 

FIELD TECIINICIANS: 

J. Parker, Box 340, Choiceland, Saskatchewan. 
13. Malouf. 23 Enden Bridge Drive, Ialiagton. ChtarPo. 
3 helpers supplied by client 

DRAUCHTSMEN: 

F. R. Peer, 38 Torrene Avenue, Toronto 6, Ontario. 
R. Woods, Apt. 401. 1222 York Mills Road, Don Mills, Ontario. 
N. Lade, Apt. 7, 1209 Dan Mills ‘Road, Don Mills, Ontario. 

Dated: July 20.1966 
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SUMMARY OF COST. 

M&e Mount&n Proepect 

‘ieLi/ daye “‘Operating 63 $195.00 $1,998.‘?5 
2 days Travel @$ 75.00 150.00 
3 days Standby @ $ 75.00 225.00 

Expenses 

Airfare - Toronto.-Vancouver.- Toronto - 
D. Malouf 
Airfare - Vancouver - Penticton - 
J. Parker 

Taxis 
Excess Baggage 
Meals and Accommodation 
Freight and Brokerage 
Telephone and, Telegraph 
Supplies 

$267.00 
50.00 

18.32 
22.20 
89.40 

111.53 
3.00 

65.21 $ 626.86 

$3,000.61 

Geophysicist. 

Dated: July 20.1966 
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CERTIPICATE 

I, Don lGmjamin Sutherland of the City of Toronto, Province 

of Ontario, do hereby certify that: 

1. I am a geophysicist residing at 412 Egllnton Avenue, East, 

Toronto 12, Ontario. 

2. I am a graduate of the University of Toronto in Physics and 

Geology with the degree of Bachelor of Arts (1954); and a graduate of 

the University of Toronto in Physics with the degree of Master of Arts 

(1955.) 

3. I am a member of the Society of Exploration Geophysicists 

and a member of the European Association of Eyrloration Geophysicists. 

4. I have been practising my profeseion for over ten years. 

3. i have no direct or indirect interest, nor do I expect to receive 

any interest directly or indirectly, in the property or securities of Amax 

Exploration Incorporated. 

6. The statements made in this report are based on a study of 

published geological literature and unpublished private reports. 

.’ 

Dated at Toronto 

This 20th day of July 1966 



McPHAR GEOPHYSICS LIMITED 

NOTES ON THE THEORY OF INDUCED POLARIZATION 

AND THE METHOD OF FIELD OPERATION 

Induced Polarization as a geophysical measurement refers 

to the blocking action or polarization of metallic or electronic 

conductors in a medium of ionic solution conduction. 

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, 

The blocking action or induced polarization 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 interfacethe 

resistance to current flow increases. Eventually, there is enough 

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

stop all current flow through the metallic particle. This polarization 

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, the 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. 

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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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. 

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 

over 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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oxides such as magnetite, pyrolusite, chromite, and some.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 

(Xl 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). 

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 

center 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- 

ment 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) over 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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The diagram in Figure 1 below demonstrates the method 

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

and the apparent “M&Al 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 

-x “X -X- 

V 
Stations on line x = Electrode spread length 

n = Elecirode separation 

n-l 

n-l 1,2-3.4 2,3-4.5 3.4.5,6 4.5-67 5,6-7.8 6,7-8.9 

n-2 M.S M.S r&s MS MS 
V-4,5 ZJ-5.6 39-67 4,5-w! 5,6-E@ 

n-3 MS M.S M.S M.F 
125.6 2,3-6.7 3,4+xl 4.5.R.9 4ipporcnt t&to, Fac,cJr 

n-4 M~S MS ME 
1,2-6,7 2.3-7.6 3.4-69 m 






























