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SUMMARY 

An induced polarization survey was completed over  th ree  

survey l ines on the Alamo claims in the Highland Valley 

a rea ,  B. C. during August 72. The objective was to  

delineate anomalous zones that would cor re la te  with the 

VLF-EM and magnetic survey resul ts  and therefore  would 

bee- possible zones of sulphide mineralization. 

,,’ 

Ir 1 c u k e  t 

The chargeability resul ts  were  quite low but some definite 

and possible anomalies were outlined. One definite anomaly 

was felt to be caused by magnetite within a shear  zone. A 

possible anomaly was probably partly caused by magnetite 

and possibly also by sulphides. However, since all anomalies 

a r e  found near  o r  on outcroppings of quartz diorite, the 

cause could easily be only relatively thin o r  no overburden. 

The resist ivity resul ts  were  sporadic and correlated poorly 

with the IP  results.  The SP resul ts  were  felt to be close to 

background. 

Geotronics Surveys Ltd. 



CONCLUSIONS AND RECOMMENDATIONS 

It is felt that the IP anomalies found on the three 

reconnaissance l ines are too questionable as to their  

being indicative of sulphide8 and therefore do not warrant  

any diamond drilling. 

- 

The induced polarization survey should be continued 

further south onto the San Jose claims. The geology is 

favourable, and the results of the VLF-EM and magnetic 

surveys are encouraging. However, it is recommended 

that a more  powerful induced polarization instrument be 

used. Though it is felt that the instrument measured to 

bedrock on the Alamo claims, possible deep overburden 

on the western par t  of the survey a r e a  may have masked 

. the results.  

It is also recommemed to do depth profiles by the seismic 

method at spot locations over both the Alamo claims and 

the San Jose  claims. This will give a good indication as to 

Geotronics Surveys Ltd. 



what to expect on m y  further I P  results and therefore 

should be done previous to the I P  survey. 

Re spec tfully submitted , 
GEOTRONICS SURVEYS LTD 

David G. Mark 
Geophysicist 

August 31, 1972 

. Geotronics Surveys Ltd. 



GEOPHYSICAL REPORT 

ON AN 

INDUCED POLARIZATION SURVEY 

HIGHLAND VALLEY AREA, KAMLOOPS M. D., B. C. 

INTRODUCTION AND GENERAL REMARKS - - ~ ~~ - ~ 

This report  discusses  the procedure, compilation, a d  

interpretation of an induced polarization survey car r ied  out 

over  the Alamo claim group during August, 1972. 

The field work was car r ied  out by Wilfred Krupp and three  

assis tants  and was car r ied  out over t h ree  l ines which were  

about 4, 000 feet each. 

The object of the survey was to  locate IP anomalous zones 

that would cor re la te  with the resul ts  of previous work and 

therefore  would be possible zones of disseminated o r  f racture-  

filling c oppe r miner  ali z ati on. 

Geotronics Surveys Ltd. 
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Much of the physical description of the property, including 

geology, has been given in  the wri ter ' s  previous report  dated 

May 12, 1972 on a magnetic and electromagnetic survey car r ied  

out over the Alamo group in  May, and is therefore not repeated 

here. However, the locaion map and claim map are included at 

the end of this report, 

SUMMARY OF SURVEY RESULTS - MAGNETICS AND VLF-EM: - 
The data from the magnetic survey on the Alamo claims was 

t 

I 

much quieter than that of the adjacent survey area on the San 

Jose  claims to the south. 

directly with two VLF-EM conductive zones, A and B. These 

Two anomalous highs correlated 

two zones are a continuation f rom the VLF-EM zones A and B 

on the San Jose  Survey. 

The VLF-EM zones are likely caused by shears and/or faults. 

A new zone named F, was revealed. 

INSTRUMENTATION AND THEORY 

The instrument used was a Geotronics Model A-2 portable time- 

domain pulse type manufactured by Geotronics Surveys Ltd. of 

- 

Geotronics Surveys Ltd. - 
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Vancouver, B. C. A 12-volt lead acid storage battery 

(rechargeable) was used as a power supply. This unit has  a 

t ransmit ter  power output of 300 watts normal  and up to 400 watts 

with fully charged battery. Output voltage is 400, 800 o r  1,200 

volts (400 used almost exclusively in  this survey) with selection 

by a switch. 

delay t ime is 250 milliseconds and integration t ime is 1 second. 

The self-potential buckout is operated manually by a ten turn 

The t ime of pulse length is 1 to 12 seconds, variable, 

precision pot with a range oft - 1 volt. 

There  a r e  basically two methods of IP  surveying, frequency- 

domain and t ime domain. 

flowing ac ross  am electrolyte-electrode interface o r  an electro- 

lyte-clay particle interface, the former  being called electrode 

polarization and the la t te r  being called membrane polarization. 

Both methods a r e  dependent on a current  

In time-domain electrode polarization, a current  is  caused to 

flow along electrolyte-filling capillaries within the rock. If the 

capillaries a r e  blocked by certain mineral  particles that t ransport  

cur ren t  by electrons (most sulphides, some oxides, graphite), 

ionic charges build up at the particle electrolyte interface, positive 

- Geotronics Surveys Ltd. - 
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ones where the current enters the particle, and negative ones 

where i t  leaves. This accumulation of charge creates  a voltage 

that tends to oppose the current flow across  the interface. 

When this current  is stopped the created voltage slowly decreases  

a s  the accumulated ions diffuse back into the electrolyte. Thus is 

produced the induced polarization effect. 

In membrane polarization a similar effect occurs. A charged 

clay particle attracts opposite charged ions from the electrolyte 

in the capillary around the particle. 

through the capillary, the charged ions a r e  displaced. When the 

current is stopped, the ions slowly diffuse back to the same 

equalibrium state a s  before the current flow. This explains I P  

anomalies where no metallic -type minerals exist. 

If a current is forced 

Frequency-’domain I P  is based on the fact that the resistance 

produced a t  the electrolyte-charged particle interface decreases  

with increasing frequency. Two parameters  commonly used for 

measuring frequency-domain induced polarization a r e  frequency 

effect and metal  factor. The one used for time-domain measure-  

ments is chargeability (as in this survey). 

I- Geotronics Surveys Ltd. 
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1 

In the process of carryin g out an I P  survey, two other geophysical 

methods a r e  used and measured. These a r e  self-potential (SP) 

and resistivity. The SP, i t s  phenomenon described in the 

following paragraph, must be nulled by the IP receiver in  order  

to obtain accurate IP measurements.  The resistivity value i s  

calculated from the voltage and current  readings obtained while 

measuring the I P  effect and therefore can be utilized to determine 

how resist ive (or  conductive) the ground is. 

Self-potentials a r e  produced in the crust  of the earth f rom a 

variety of processes that a r e  chemical, physical and electromagnetic 

inductive. 

processes that range in magnitude from a few tens of millivolts 

to several  hundred millivolts and, in r a r e  cases ,  above 1,000 

millivolts. The causes of sulphide self-potentiale is not fully 

understood o r  agreed upon by geophysicists. However, the more  

accepted theory is that this 'battery action' is caused by a difference 

in pH in the upper ground water electrolytes (more  acidic) and 

the lower ground water electrolytes ( less  acidic) and is abetted 

by the oxidation of sulphide8 near the surface forming acids that, 

therefore, increase the contrast. 

Sulphide bodies produce a potential f rom chemical 

The current  caused by the potential 

flows f rom the apex of the sulphide body to some point a t  depth 

I Geotronics Surveys Ltd. 



1 

6 

(terminus of deposit o r  point of minimum acidity), into the wall 

rock, back to the surface and back into the sulphide apex. A 

negative pole is thus created at ground surface and, therefore, 

except for a few r a r e  cases ,  sulphide bodies a r e  reflected by 

negative anomalies. 

The gradient of the self-potential (millivolts /electrode spacing in  

feet) is what i s  measured in an I P  survey. 

c 
' .  

SURVEYPROCEDURE 

The IP  survey was  carr ied out over the pre-existing grid 

in which lines were cut out at 400-foot intervals, well-blazed, 

and picketed a t  ZOO-foot intervals. The cut-out survey lines run 

in an east-west direction and the base-line also cut-out, blazed, 

and picketed runs in a north-south direction. This was the same 

grid over which the VLF-EM and magnetic surveys were run. 

To ca r ry  out the IP survey, the 3-electrode a r r ay  was used. 

Here,  th ree  electrodes a r e  moving and the fourth is stationary 

at an 'infinite' distance from the other three. The first two are 

potential electrode8 followed by the two current  electrodes. r 
I Geotronics Surveys Ltd. 
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Distance between the f i rs t  and second potential electrode and 

the second potential electrode and the moving current electrode 

is equal and is called the 'a' spacing. The distance between the 

moving current and the stationary current  electrode must be 

greater  than 5a. In this survey, the 'a1 spacing was 400 feet. 

Non-polarizing, unglazed, porous pots with a copper electrode 

and a copper sulphate electrolyte were used for the potential 

electrodes. Aluminum foil was used for the current electrodes. 

Steel stakes could not be used since rocks in the overburden 

afforded only a little penetration and therefore prevented a good 

contact with the ground. The charge time for each reading 

throughout the survey was  seven seconds and the voltage used 

to drive the current into the ground was 400 volts. 

TREATMENT O F  DATA 

1. Induced Polarization 

- 

The IP results were normalized by dividing the 

integrated IP reading in millivolt second by the impressed 

emf (or primary voltage) in millivolts and multiplied by 

1000 to get what is generally referred to a s  chargeability 

in millivolt seconds /volt or milliseconds. These results 

I Geotronics Surveys Ltd. 
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2. 

3. 

were then plotted on sheet 1 and profiled on sheet 4. 

Resistivity 

To get the resistivity value in ohm-meters,  the pr imary 

voltage is divided by the current and multiplied by 1532 

meters  (which is a geometric factor peculiar to the 

3-electrode a r r ay  with an electrode spacing of 400 feet). 

The results were then plotted on sheet 2 and profiled on 

sheet 4 with the chargeability data. 

Self -Dotential 

SP readings from an IP survey a r e  often e r ra t ic  because 

of the residual voltage left in the ground from previous IP 

pulses and therefore do not reflect the t rue  ground 

potential. For  this reason, it is meaningless to calculate 

and plot the self-potential f rom the self-potential gradient 

readings and often, the gradient readings themselves 

add little to the geological picture. 

However, since the SP readings have had a definite value 

on some previous surveys interpreted by the writer,  

w they were plotted on sheet 3 and profiled with the charge- 

abil i ty and resistivity on sheet 4. 

Geotronics Surveys Ltd. 
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DISCUSSION OF RESULTS 

It appears f rom studying the chargeab€lity (IP) profiles, that 

the background is different for each line. I t  i s  difficult to say 

what this is caused by. It could be better soil conditions permitting 

a deeper penetration on L-32S, which has a higher background. 

However, the background was 'eyeballed' in on the profile 

for each line and from this the anomalies were taken and 

placed on sheet 1. 

The chargeability ( IP)  results a r e  fair ly  low but still appeared 

to show some anomalous conditions. Two more  definite small 

anomalies a r e  shown on L-32S, a possible anomaly on L-44S, 

and two small possible anomalies on L-56s. 

The eastern anomaly on L-32s correlates  directly with a small  

magnetic high as well as VLF-EM anomaly B. 

the IP anomaly could well be caused by magnetite introduced 

into a shear ,  a s  was discussed in the wri ter ' s  previous report. 

Therefore, 

On L-44S, the intensity of the possible anomaly is very low, 

reaching an intensity of only 0. 3 milliseconds.. I t  occurs on 

1 Geotronics Surveys Ltd. 



VLF-EM anomaly B and magnetic anomaly 2 and up  to the 

eastern edge of VLF..EM anomaly A and magnetic anomaly 1. 

At least  par t  of the cause could be due to sulphide 

mineralization associated with the two shear zones (or  faults) 

and magnetite mineralization with shear zone B. 

10 

There is no correlation between the other three I P  anomalies 

and magnetic o r  VLF-EM results. 

except the western one on L-32s a r e  close to bedrock and 

therefore may largely be caused by relatively thin o r  no 

overburden. According to Ian Morton, small  amount of 

molybdenite and tetrahedrite mineralization was seen in a l l  

of these rock outcrops which a r e  quartz diorite. This does 

not mean that the bedrock was not reached by the I P  instrument 

in other places. 

indicative of a granitic -type intrusion which is what underlies 

the property. Much lower resistivity values would be 

expected if just glacial till was being measured. 

All of the I P  anomalies 

Rather the high resistivity values a r e  

I* Geotronics Surveys Ltd. 
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The interpretation of the resistivity results in an induced 

polarization survey a r e  usually only considered in how they 

relate to  the chargeability (IP) results. 

one looks for  is a chargeability high correlating with a 

resistivity low. Chargeability highs with resistivity highs 

a r e  sometimes indicative of economic mineralization but 

a r e  often caused by intrusive stocks within volcanics o r  

sediments and therefore a r e  not usually looked upon as a 

sulphide source. 

resistivity values could be important since this is the pattern 

on the Brenda Mines property north of Peachland. 

Most often what 

Chargeability highs with background 

\ 

On this survey, the resistivity results a r e  sporadic and 

a r e  therefore difficult to correlate with the I P  anomalies. 

The intensity of the resistivity values are no doubt a t  least  

partly a function of overburden depth with the lower values 

being indicative of a greater thickness of overburden. 

- Geotronics Surveys Ltd. 
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The SP results a r e  all considered to  be close to the back- 

ground level. However, a small SP crossover  does occur 

on the western edge of the eastern IP anomaly on L-32s.  Also 

there  is good continuity between the crossovers  on L-44s and 

L-56s. Some of these crossovers  appear to correlate  with 

the VLF-EM anomalies and therefore could well be caused 

by magnetite, sulphide, o r  a geological contact associated 

with the shear  zones. 

Re spec t fully submitted, 
GEOTRONICS SURVEYS LTD 

David G. Mark 
Geophysicist 

August 31, 1972 

. Geotronics Surveys Ltd. 
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GEOPHYSICIST'S CERTIFICATE 

I, DAVID G. MARK, of'the City of Vancouver, 
in the Province of British Columbia, do hereby certify: 

That I am a Consulting Geophysicist of 
GEOTROMCS SURVEYS LTD. , with offices 
at 514-602 West Hastings Street, Vancouver 2, 
B. C. 

I further certify that: 

1. 

2. 

3. 

4. 

I am a graduate of the University of British 
Columbia (1968) and hold a B. Sc. degree in 
Geophysics. ' 

I have been practising in  my profession for 
the past  four years  and have been active i n  
the mining industry for the past  seven years.  

I am an  associate member of the Society of 
Exploration Geophysicists and a member of 
the European Association of Exploration 
Geophysicists. 

This report  is compiled from data obtained 
f rom an induced polarization survey car r ied  
out by Wilfred A. Krupp during August, 1972 
on the Alamo Claim Group, and pertinent data 
f rom published maps and reports  as listed 
under Selected Bibliography . 

. 5. I have no direct  or  indirect interest  in  the 
properties o r  securit ies of San Jacinto 
Explorations Ltd., Vancouver, B. C. nor do 
I expect to receive any interest  therein. 

David G. &lark ' 
August 31, 1972 G eophy sici s t 
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