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McPHAR GEOPHYSICS LIMITED 

REPORT ON 

INDUCED POLARIZATION 

AND ftlWWTIVITI SURVEY 

ON TWE 

ALAMO GROUP, SPE;NCES BRIDGE AREA, B. C. 

FOR 

SAN JACINTO EXBLORATIOBN COMPANY LTD. 

1. XNTRODUCTION 

At the request of Mr. X-L H. Shear, we have carried out a 

combined induced polarisation-resistivity survey on the Alamo Group in 

the Spences Bridge Area of Britieh Columbia for San Jaclnto Ekploration 

Company Limited. The property is in the Kamloops Mining Dlvieion, in 

the southeast quadrant of the 1” quadrilateral whose southeast coruet ie 

aa WN. 121”W. 

The survey consisted of six east-west lines. most of them 

across a broad magnetic low with several hundred gamma 8 relief. Elec- 

trode separations of 100 feet and 200 feet were ueed with four readings 

from each tranemftter location it. e. n * 1.2,s and 4. ) Field work was per- 

formed durlnng November 1965 using a M&%ar frequency typa IP eystsm. 

a. PRESENTATION OF RESULT6 

The Snduced Polarisa~~on and Reaistivtty results are shown on 



the followtag data plots in the manner &scribed Co the notes prscsdfng this 

mpQrt. 

Line 28N 200-foot spreads Dwg. XI? 2386- 1 

Line 1tN 1 OO-foot .spreads Dwg, fP 2386-2 

Lint 10N IOO-foot spraada Dwg. 1-P 2386-3 

Line 8N .200-foot SprEads Dwg. IP 2386-4 

Line 8N IOO-foot spreaQs Dwg. XP 2386-5 

Line 6M toa-f00t egreaas Dwg. IF 2386-B 

Line 4N 200-foot spreads ‘Dwg. IP 2386-7 

Enclosed with this report ie Dwg. Misc. 3147, a plan map of 

the grid at a scale of 1” = 400’. The definite and possible induced poXarC- 

~&on anomalies are indicatcd.by solid and hoken bars respectively on 

this plan map aa wall as the data plots. Theee bars reprteent the swfaco 

grojaotton of the anomalous zone8 aa interpretet? from the locatian of the 

transmitter and receiver electrodes when the anomalous valtles were measur?dd. 

Since the tnduesd polarization measurement is esaanttdiy an 

averaging process, as are all potanttal methods, it ie frequently difficult to 

exactly pinpoint the source of a& anomaly. Certainly, no anomaly can be: lo- 

cated v&b more accuracy than the ep~'ew? leagt& 1. e. whoa neing 200’ spreads 

the gositton of a narrow dphfae~ body can Or&y be $&?tdWXXIiiI8a to lie betma 

two stations 200’ apart. ti order to locate sources at some depth, larger 

sprttada must be used, with a corresponding increase in the uncertatntias of 

locaiioa. Therefore, while the cenk of the indicated anomaly probably cor- 

ze8poada fairly well u&h source, the length of the PndlcateB anomaly along 
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the line Should not be talcan to represent the exact edges of the anomalaus 

material. 

3. DLSCUSSION OF RESUiTS 

No &song anamaltee were indicated by the IP survey but there 

ape w-k effects on most of tlie ltnes. In 8ome cases the anomalies are 

broad and may stmply reflsct rock type changes tith differ&g backg;ro&d 

levele. In other cases the anoAalles are suggestive of uarrow aones of 

sparse metallic mtnerali8Hlrion. The resulte forr aach line are summaritied 

below. .- 

Ltne 28M 

Wealc ~effeets were measured at the Base Line suggesting a 

possible 8ource at depth 

Line 12N 

A possible weak shallow anomaly occurs at 6W - 7W coincident 

with a magnetic low of 300 gammas relief. 

Line $OW 

This line wae ruq using lOO)-foot speads. The results, @ow 

a broad zone from about IW tq 7W. with above background IP effects and 

somcn&at lower resMMt5es. cor.relating with the magnetic 1~. Within 

tbie aWe th,em are somewkat stronggz sections at lW-2W, 4W-SW and 

8N Lltne ,. 

Weak shallow aaomalies occur at O-4W, l&Z and 22E on this 
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line. The western anomaly cobcides with the main magnetic low and COP,- 

relatea with the weak IP anomalies on Lines lOW and 12M. The feature at 

IZE coincides srrtth a narrow weak magnetic low at tke south end of the small 

lake and correlates wltb weak IP effects on Linee bN and 4N. “. 

The loo-foot detail on the western anomaly tndtcatea two &allow 

smurees, at lW-2W and eentred at BW. 

Line 6N 

A broad zone of above baclcgrotmd effects oecura oa this line, 

4th a poootbte &allow mwrow source at LZE-14E. 

4N Line 

A deep anomaly occurs at 10% I4E correlating With weak effects 

to the aortb. 

4. SUMMARY AND RECOMMENJ3ATIONS 

No strong ~omalic8 suggestire of narrow COnCentrated 8ouiceQ 

or broad cone8 of heavily diasem~nated metallice were indicated by the II? 

survey. Weak effects were measured on all lines and most of theee anomalies 

appear to correlate into two wnes. The western zone is cobaide& with a 

W&C magnetic low. Further work does not seem to be justifted unlese the type 

of deposit being sougbt could contatn only minor metallic mineralhation. 

LIMITED 

Dated: February IO, 1966 



ASSESSMENT DIZTAILS 

RMx?ERTY: Alamo Property 

SPONSOR: San .Taclnto Exploratiosl 
Cempany Edmite& 

LUXATION: Spencer BafeQe Area 

SYIINING DWiSION: KQamloope 

PROVINCE: British Columbia 

TYPE OF SURVEY: fnduco~~ Polarisakion 

OPERAmG MAN DAY& 49 DATESTARTED: Novembw i, 1965 

~~~VA~~~T 8 HR. MAN DAY& 73.5 DATE F~IS?~B: t?&embor 21, 1965 

CONSULTiNG WiN DAYS:’ 1.5 NUMBER UF STATICNS: 133 

DZAUGPTFING MAN DAYS: 9.0 NUMBER OF REAYXNGS: 712 

TOTAL MAN DAYS: 80.0 MllLE23 w LINE StqxVEYED: 3 4.0 

w CONSULTANTS: 
R. A. Bell, 50 Hemfo+d Crescunt,, Don Millra. Ontario. 
P. G. S%dlof, 5 Minorca l+%tce, Don Mills, Ontario. 

FIELD TECHNICIANS: 
P. Malcubwicb, 1429 BiPcbmount Road, Scarborough, dntarfo. 
R. Simkus, 134 Stibbard Avenue. Toronto 12, Ontario. 

Helpera - 3 - supplied by eliant. 

DRAYJGNTSMZN: 
SE, Mslldo, Apt. 4, 1203 Don Mille Road, Don Mile, Ontario.. 
B. Marr. 19 Kexkewen Court, Toronto 16, ontsrio. 
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a. -,A ; Bell,. 
Geolti@st. 

w Dated: Fobmary 9, 1966 



SUMMARP OF CQsT$ 

Crew (2 men) 

6 l/2 day3 Qper8ting 
l/2 day Travel 

C%arge per contract of $200 
lese than 10 operating days. 

@ $195. m/day $1.267.50 
F $ 75. aivday 37.50 

200.00 

$1, 50% 00 

Trani~portation - Air 
Van-Tor-Your portion i/2 z 
Meals and Accommodation 
Telephone end Telegraph 
,Freigbt and Brokerage 

Lees Credit on Prorated 

150.00 
17.75 
17.,25 

164: 79 

349.79 
50.00 299.79 

$1.004.79 

McPHAR GEOPHpSICS LIMITED 

Bated: February 10. 1966 



I, Robezt Alan Boll, of the city of Tomato, ,J=‘rovtnca of 

C&&aria, da bereby eeH.fy tit: 

1.. I am a geologist residing iso; 50 Hemford Creacant, Don Mills. 

iTorenta) Ontario. 

2.. I am a grmkate of the Universtty of Toronto tr. Physics and 

o8olom with the ikigrea of Bachelor of Arts (1949); sad a grarouOte +f the 

Wn+m&y of Wisconsfn tn EC enamic Geology with the degree of PI+ D. 

il953). 

., 3. ‘I &WI a membwr of the $OC38t$T Of ~onarafc 63eolOf&ts ad 0 

fellow of the tkologfcal Asaacb~on of Canada; 

a*,. I have been practisbilq my pmfessian for &ez fiftaea years. 

5.. I have ‘no direct or tndlrect latereat, nor do I axpaCt to re- 

c&e any intweet rlbxtly or indirsctlyj in the property or tmcuriW8s of 

the &in Jacinto ~h%%tiQn hnapany Lin%%tsd. 

6; l-be statements made in Ws ~qmrt a~(\ baaed on a study of 

publiehesd geoological literature aa8 anpublished private reports. 



CERTIFICATE 

___.“. 

~ , . . , .  

I, phllip George Hallof, of the City of Toronto, Frevlnee 

of Gntz~rio~* do hereby certify that: 

1. I am a geophyslciet ,residing a4 5 E&loxca Fax, Don rtalls, 

iToronto), Ckxtarb 

2. I 8m a graduate ef the Msseachnsatte Institute of Teebnology 

v&b a B. 9. Degree ai19S2) in Geology and Geophysics. and a ph. I?. Degree 

i1957) tn 0.30phya3. 

3. I am a member of the Society oii Expioratioa Geophysicists 

ax&the Ekwopean Assodatiou of the Exploration Geophysicist& 

4. 1 have been practtsing my profession for ten yeara. 

5. I haves no dhct OF i.dtrssct Pntemart, nor da I %?zpQct to 

receive any interest, dlroctly or indirectly. tn tbff property OF secwittso 

of the San Jactnto Clrplorrtion Companp Limited. 

,6? The statements made lit We tqort ark based an a study of 

publishad litetature and uqmblished p,Avate reports and ,geophysical data. 

.  .  

Etatiid at Toronto 

Thke 10th day of Febnurry 1966 

,’ 
.I 



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 

w 

v 

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 interface,the 

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 resistitity 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 ‘I 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 

(X) 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 

valuesof(N);i.e. (N)= 1,2,3,4,&c. The kind of survey required 

(detailed or reconnaiesance) 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 “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 

ia 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 RESlSTlVlTY RESULTS 

-x “X -x- 

l 2 v 4 5 6 7 8 9 

Stations on line x = Electrode spread length 
n = Electrode yzporaiion 

n-l I \;WXY?y g 
ME M.F M.F M.F 

1.2.3,4 2.3-4.5 3,4-$6 4,5-6,7 5,6-7.8 6.7-6.9 

n-2 M.F M,E M,E MF ME 
G-4,5 2,3-5,6 3,467 4,5-7.8 5,669 

n-3 ME M.F M.F M,F 
1.25.6 2,3-67 3.4.78 4.5-8.9 &went Melo, Foclor 

n-4 M,F ME M,F 
1.2-6.7 2.3-7.6 3.4-69 FIG 


















