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0 DOMINION OF CANADA: 1 

Paovr~ce OF BRITISH COLIJM~IA. \ 

,I 
ht @P i%tttPr Uf EVIDENCE OF 

EXPENDITURE INCURRED 
To WIT: IN CONNECTION WITH 

INDUCED POLARIZATION 
SURVEY CRUjCKSHANK 
A CLAIM GROUP Y 

3, Edward P. Chapman, Jr. 

of 525 Vernon Drive, Vancouver 6, B.C. 

in the Province 0f British Columbia, d0 solemnly declare that f a* the w-id-t of Chw=w 
Wood & Griswold Ltd., consultmg mining engineers and geologists of 
Vancouver, B.C. ; that our company retained Underhill & Underhill, 
Provincial Land Surveyore of Vancouver, B. C. to cut picket line8 and ;.. 
set stations and McPhar Geophysics Ltd. of Toronto, Ontario to perform 
an induced polarization survey on the Cruickahank mineral claims in the 

-X 
1 

Alberni Mining Division, B. C. ; that the following peraons were employed 
at the rates of fees and wages set forth: 

Name Position 

0 
--. Underhill & Underhill 

T. L. Jones Surveyor 
Compassman 

Eight Helpers 

McPhar 

Days 

31 
27 

259 

Rate 
per day 

50.00 
40.00 
25.00 

total 

$1,550.00 . ; 
1,080.OO 
6,475.OO 

F. Bottos Technician 
2 :;: 

140.00 3.710.00 
R. Auge Technician 13.20 349.80 -- 
R. Moyer Helper 26 l/2 13.20 349.80 
C. Charles Helper 26 l/2 13.20 349.80 
H. Levys Helper 26 112 13.20 349.80 

Total $14,214.20 - *. 

And I make this solemn declaration conscientiously believing it to be true, and knowing that it is of 

the’ same force and effect as if made under oath and by virtue of the “ Canada Evidence Act.” 

Declared before me at the 
TV ~,.-: --- 

of , 

Province of British Columbia, this d/A 

day of / 

l ” 

, 



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 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“ 

‘\ ., : 

The blocking action or induced polarization mentioned 

above, which depends upon the chemical energies necessary to allow 
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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 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” t ype 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. 

u 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 

d 
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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 polarixation 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,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 reading8 has been made, 

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

same equipment can be used for both detailed and reconnaissance rurveya 

merely by changing the distance (X) over which the eleotrodeo 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 distonae (X) 

and the values of (N) ie 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 

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 

IN&ICED POLARIZATION AND RESISTIVITY RESULTS 

---+I -- nx -x- 

I 2 v 4 5 6 7 8 9 

Stations on line x = Electrode vpreod length 
n = Electrode separation 

n-4 
1.2f6.7 2,&I 3PG9 

n-3 

n-2 

Apparent Resistivity 

8-l-t 
t,2$,4 2.3f4.5 3,4p-5.6 4.5C6.7 5,6%3 6.75.9 

, 
1 

/X23/G%\, 

tl-I vYFx.xFx.FxF~ g 
1,2-3,4 2.3-q 3,4-5.6 4,5-6,7 5.6-7.6 6.7-8.9 

n-2 

n-3 

n-4 

MS MS MS MS MS 
12-4.5 2,3-5.6 39-6.7 4,5-7&t 5,6-8.9 

MS M.S M.S M.S 
1,2-5.6 2.3-67 3.4-7.8 4.5-8.9 Apparent Metal Factor 

M.S ME ME 
1,2-6,7 2.3-7&t 3.4-69 FIG. 
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McPHAR GEOPHYSICS LIMITED 

REPQRT ON 

AN INDUCED PBLARIZATION SURVEY 

NEAl% PORT ALBElWM 

ON VANCOUVSR I&AND, BRITISH GOLW’ABIA 

FOR 

GRUIKGHANH; EXPLORATIONS LIMITED 

1. INTRODUCTION 

At the request of Chapman, Wood and Griewold Limited, 

consul&&a for the company, an Induced Polarizatlon and Reeletivity 

Survey has been carried, out in an area on the west coast of Alboml 

Inlet o Vmcouver Wand, prttish Coltumbia on behelf of Grufkshank 

l%ploratione Limited. Tbe reconnairssnce procedure was followed 

in making the I. I?. measurements, using a light-weight I. P. unit. 

The topogzraphy in the area covered by the survey ie very 

rough, and little or nu geologic information fa available, There are 

dome old working6 along the ccaet, and a few drill holeo near the 

coast have confirmed the presence of disseminated copper mfnerali&ation. 

The induced pol~iaation survey was planned in an attempt to locate any 

mineralizatiion that might be preednt h the araae where the rocks could 

not be observed. 

The field measurements were made during March and April 

af tbfs year. 
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2. PRESENTATION OF RESULTS 

The induced polarisation and sssistivity results are shown 

on the following enclosed data plots, The results are plotted in the 

manner described in the notes preceding this report. 

Line 85TN 300’ epteads Dwg. I.P. 2891-1 

Line 8&7N 300 sprcaads Dwg. I.P. 2891+2 

Line 877N 300’ spreads Dwg. I. P. 2891-3 

Line 887N 300’ spreads Dwg. f. P. 2891-4 

Line 897N 300’ spreads Dwg. I; P. 2891-5 

Line 917N 300’ spread@ Dwg. I. P. 2891-b 

Line 927N 300’ spread5 Dwg. I.P. 2891-7 

Lone 937N 

Line 947N 

Line 957N 

Line 967N 

Line 977N 

300’ apreade 

300’ spreads 

300’ spreads 

300’ spread6 

300’ spreads 

Line 987N 

Line 997N 

Line 1002N 

Line 1007N 

Line fOlZN 

Line 1017N 

300’ spreads 

300’ spread8 

100’ spreads 

300’ spreads 

‘100’ spreads 

100’ spreads 

300’ spreads 

100’ spreads 

Dwg. l. P. 2891-8 

Dwg. I. P. 2891-9 

Dwg. I. P. 2891-10 

Dwg. 1. P. 2891,-l 1 

Dwg. I.P. 2891-12 

Dwg. 1.P. 2891-13 

Dwg. I.P. 2891-14 

Dairg. I. P, 2891-15 

Dwg. I. F. 2891-16 

fhwg. I. P. 2891-17 

Dwg. 5. P. 2891-18 

Rwg. I.F. 2891-19 

Dwg. I. P. 2891-20 
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Line X027N 300’ spread% 

Line 535E 300’ sipreads 

Dwg. X. P. 2891-21 

Dwg. I, P. 2891-22 

Enclosed with this report is ,Dwg. Misc. 4712, a plan map 

of the reconnaissance I. P, grid. The definite and po%%ible induced 

polarisation anomaliele are indicated by solid and broken bare respectively 

on fbi% plan map es well as the data plate. These bars represent the BW- 

face projection of the anomalous zone% as interpreted from the location of 

the trarismitter and receiver electrodes when the anomaloue value@ were 

meaeursd. ‘I 

Since the induced polarfeation mmaurement is essentially an 

averaging grocees, as are aU potential methods, it fr frequently difficult 

to emraetly pinpoint the source of an anomaly. Certainly, no anomaly c8n 

be located’with more accuracy than the spread length; i. e. when using 

300’ spreads the position of a narrow sulphide body can only be determined 

to lie between two stations 300 apart. tt order to locate source% at %om% 

depth, larger apreadsi must be ueed, with a corresponding inereatse in the 

~certafhtfes of location. Therebra, while the oenter of the indicated 

anomaly probably coireoponda fairly well wQh sourcea the length of the 

indicated anomaly along the link+ should not be taken to repreeent the 

exact edges of the anomalous material. 

3. DXSCUSSION OF RESULTS 

The apparrant reeietivites meaeured in t&e survey were unusuaily 

high. This ie due to the thin averburden and the non-pororis character of 

t& underlflng rocks, Under these condition%, the expected I, P. effects 



are small, and the results must be interpreted accordingly. However, 

the background .I; P. effects are also very low, 50 that anomalous effeete 

meeriured are considerably above background. 

On the southeast part of the property, in the vicinity of the 

old working0 and two of the driIl holes, the line8 could not be extended 

far enough east to campletely survey the known mineralieation. IIowever, 
I 

some weak anomalies were found on Line 857N and Line 877N. 

The most definite I. P. Prnomalfee were located on the northern 
. 1 

part of the grid, in the vicinity of the third drill hole. h this area, some 

detafl measurements have been made using ehorter electrode separations. 

In addition, there irr a shallo~&maly at 512E’to 915E on Line 947M that 

should be checked with shorter electrode separations, and a weaker 

anomaly at 514% to 517E on Line 977N that warrants further fnvcstigation. 

lines. 

The most important I. P. anomaliee are located on the following 

Line 1002N 

Detail was done on this line to check the definite anomaly on 

Line IOO?N. The results using 100’ spreads show a broad zone of slightly 

anomalou@ effects at 5243 to 5263 and a narrow, definite anomaly at 518E 

to 5X9E. The data daee not extend far enough to the west to completely 

outline the anomaly. 

The nacrow anomaly at 518E to 519E is certainly worth further 

investigation. Since the source appears to be at oome depth, the survey 

should be repeated using 200’ sgreads at the digole-digole configuratfon. 
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In addition, lines should be surveyed 200’ each side of Line IOOZN to 

better locate the source. : 

Line 1007N 

The reconnaissance results on this line using 300’ spreads 

suggetited the preeence of several anamalies.,. One was detailed, ysing 

100’ spreads (which may be too small) and a broad anomaly was outlined 
i 

from 524E to 529% The eastern part of the ewurce seems to,give rise to 

the largeet I. P. effects. This source could correlate with the anomaly on 

Line XOOZN. 

*Line lOS2N 

The results on this line show a narrow, weak anomaly at 5273 

to 528E, but the effects are much less than to the south, 

Line 5353 

The 300’ spread reconnaissance rest&e on this line show a 

narrow source at 1004N to 1009N. This should be checked with shorter 

spreads. 

4. CONCLUSIONS AND RECOMMENDATi0NS 

The reconnaissance I. P. results on the claim group on the 

we& side of Alberni Inlet show that there is an anomalous aone in the 

northern part of the area. The zone occurs near, but does not correlate 

sxlnctly with the minnetraliaatfon in D. D. H. 1#3. Line XOl7N passed very 

near and over the mineralisation intersected in D. D. M. 83, but little or 



no I. P. effect6 were measured, However, the geometry d the mPneral&z.a- 

tion is not well known. 

The anomalous L P. zone that ‘kxtande eouthwest of D. D. K #3 

is fairly definite. Some further investigation fn that area Ls certainly -I_ 

he geologic examination should be completed in order to 

determine, if poesiblet, the geologic situation. Then, a limited amount 

of detailed I; P. work should be done In order to chooste a location to drill. 
, 

McPHAR GEOPHYSICS LIMITZD 

Robert A. B&j 
GeolQgiet. 

Dated; June 11, 1962. 
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ASSESSMENT DETAILS 

PROFERTY: Alberni Property MlNING DIVISION: Alberni 

SPQNSQR: Gruike&ankExg~oratfons Ltd. PROVX&ZE: British Golumb~a 

LOCATION: Albe~d Inlet, Vamwmr Ieland 

TYP@ OF SURVEY: Induced Polearization 

OPERATING MAN DAYS: 132-l/2 

EQUIVALENT 8 MR. MAN DAYS: 19%3/4 

DATE STARTED: March l’f, 1962 

DATE: Ff~H1Etl: April 27, 1962 

CONSULTING MAN DAYS: 2 NW&Xi2 OF STATIONS OGGUFIED: 
397 

DRAEIGXTXNG MAN DAYS: 5 
NUMBER OF READINGS TAKEN: 

TOTAL MAW DAYS: 205*3/4 1632 

MILES OF LIME StJRVEYm: 17.6 

CONSULTANTS: 
& 44 7///ic kw;/a 

P. 6. Xallof, 5 Mint-trca Piace, Don Millet Ontario 
R. A. Bell, 12 Cottonwood Drive, Don M2ll6, Chtarfa 

F’!Em TECXN.iCIANS: 
F, Bottoa, 10 Hurstknng Awanue, Toronto 10, Ontario 
R. Auge, Box 343, Eqanola, Ontario 
R. Moyer s Xefper , General Delivery, Fort Alberni, B. C. 
C. Char&e, jWg,m~, Gamral Delivery, Port Alberni, B. C. 
H: Leqm , Helper, General Delivery, Port Albernt ., B. C. 

DRAUGHTSMEN: 
D. Grant, 85 Yardty Aveme, Toronto 16, Ontario 
R, MecKerreie, 55 .%annon Drive, Scarborough, Ontario. 

McPXAR GiWX’XY~ICS LIMITED 

Dated: fune 11# 1962. 



‘d SUMMARY OF COST 

Grew 

26-l 12 days Operating @ $140. ooiclay $3,710.00 
10-l 12 daya Travel, Bad Weather 

8r Standby 0 $ 5O.OO/day 525.00 

Expenses 

Extra Labour - 147 man days @ 
$12. 00/d&y f 10% 

Aisfare-W’innipeg-Vancouver-1 man, 
Vancouver -Toronto- 1 !Z charge 

Meals and Accommodation 
Supplies 
Transport&on-@oat, taxi fares .- Boat, 

car rental 
Airfreight , 
Telephone and Telegraph 

$1,940.40 

112.50 
571.00 
100.07 

770.94 
135.36 

87.63 3,717.90 

$7,952.90 

MCPHAR GEQPHY~ICS LIMITED 

Dated: June 12, 1962. 



I, Robert Alan Bell,. of the City of Toronto, Province of 

Gntarfo, do hereby certify that : 

1. I am a geologiet reefding at 12 Cottonwood Drive, Don 

Mills (Toronto) Ontario. 

2. I am a graduate of the University of Toronto fn Phyrica 

and Geology with the degree of Bachelor of Arts (1949); and a graduate 

of the University of Wisconsin in Economic Geology with the degree of 

Ph. D. (x952). 

3. I am a member d the society of Lconvmfc Ge&ogiets and 

a fellow of the Geological Association of Canada. 

4. I have been practfeing my profes&n for over ten years. 

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

M 

receive any interest directly or WifsectXy, in the prvperzty or eecuritiee 

vf Cruikshank Explorations Limited. 

6. The etatemente made in thie report are based VP a study of 

published geological literature and unpublished private reports. 

Dated at Torvntv 

This 12th day of June, 1962 
Robert A. Bell;,;Erh.D. 
















































