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GEOCHEMICAL SURVEY

ON PROPERTY OF 

6REAT BASIN METAL MINES LTD.

PIC TOWNSHIP
THUNDER BAY MINING DIVISION 

PROVINCE OF ONTARIO

Summary and Recommendations

A geochemical programme performed on the property 

of Great Basin Metal Mines Ltd. 1n Pic Township, Ontario* produced 

a low lying anomaly. The anomaly, although very low. Is relatively 

extensive and persistent over an area of approximately 1/4 mile 

square and requires further testing to determine Its true validity.

It 1s recommended that this anomaly be further 

tested by an additional 36 samples taken below the water table 

at a depth of 15 feet.

This test will determine the nature and persistence 

of the anomaly and will be Instrumental In planning a future 

programme to be Initiated.

Introduction

The following Information summarizes results 

obtained from a geochemical survey conducted on the Great Basin



Summary

A Halted supplementary geochemical programme 

conducted at a horizon of approximately IS feet on the property 

of Sreat Basin Metal Mines Halted In PU Township. Ontario* 

produced a low-lying anomalous area and confirmed the downward 

extension of the geochemical anomalous characteristics Indicated 

near surface.

It Is recommended that this area be further 

tested le a depth of approximately 100 feet to examine the 

persistence of the geochemical feature.

The results obtained at that depth will be

Instrumental 1n determining whether a diamond drilling programme 

Is warranted.

Introduction

The following Information summarizes results 

obtained from a supplementary geochemical survey performed to 

test and verify the vertical extensions of a geochemical 

anomalous area Indicated near surface. That anomaly was 

located below the humus layer and at a depth of 2 -3 feet 

below surface, while the supplementary geochemical soil sampl 

ing was carried out to a depth of approximately 15 feet.
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geochemical Survey

The supplementary survty consisted of 40 soil 

samples taken at a depth of approximately 15 feet below the 

surface to encompass the higher geochemical Indications of 

the original shallow anomaly.

The survey was conducted on Hues 24+OOC, 

26+GOE, 28+OOE, and 30+OOE, from 0*9014 on the base line to 

18*00N.

The soil samples were tested for total heavy 

metal content using the cold test w*thod.

Discussion of Results

The geochemical survey produced 40 anomalous 

readings out of 40 samples taken, with 26 of the samples 

measuring 1n the medium range and 14 of the samples measuring 

1n the low range.

Although the results are still net of a high 

Intensity, none of the samples were negative, and the United 

survey Indicates that the shallow anomalous Indications are 

persisting to depth and are, therefore* not conclusively a
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surface phenomenon. The Indications of the deeper geochemical 

survey suggest that In order to further evaluate the significance 

of the results of both surveys, additional testing to a depth of 

100 feet would be required.

Conclusions b Recommendations

In order to determine the true nature of the 

cause of the anomalous results obtained from the geochemical 

soil surveys, a programme of deeper soil testing would be 

required. Samples should be taken at the SO and 100 foot 

horizons. The results of this test programme will determine 

whether diamond drilling 1s warranted to test bedrock for 

mineralization.

This programme will consist of boring a minimum 

of ten holes to a depth of 100 feet In overburden and obtaining 

soil samples from these. The field work could be completed In 

approximately two weeks from the time of mobilization. The 

financial expenditure required for the execution of this 

recommendation would be In the vicinity of 56,500.00.

SULMAC

February 25, 1966
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Metal Mines Ltd. property located 1n Pic Township, Thunder Bay 

Mining Division, Ontario. Included with the report 1s a plan 

Indicating results obtained from the geochemical survey.

Purpose of ieocheclcal Survey

The purpose of the geochemical survey was to apply 

standard geochemical field survey and laboratory testing 

procedures to detect the presence of mineral Indications on the 

property.

Property and Location

The property Includes dales TB 116659 to 115674 

Inclusive* and Is located In Pic Township, Thunder Bay Mining 

Division. It 1s bisected by the Pic River and Is located approxi 

mately 3/4 of a el le north of Heron Bay. The highway 1627 

connecting Heron Bay to the Trans Canada Highway 117 passes through 

the claim group.

geochemical Survey

The geochemical survey was carried out taking 

soil samples along an established grid at 100 foot Intervals 

along picket lines spaced 400 feet apart. The samples were
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taken below the humus layer at a depth of from 2-3 feet* A 

total of three hundred and seventy four samples were taken.

The soil samples were tested In the field and 

reehecked 1n Jens Ancher Mogensen Geochemical Laboratory 1n 

Toronto. The samples tested the total heavy metals content 

of the soil using the cold test.

The procedure used for testing was a standard 

procedure and consisted of a .3 gram wet soil sample being 

mixed with .S ml of total heavy metal buffer of .OOH Dlthlzone 

solution 1n Xylene, shaken for thirty seconds, and compared for 

colour with colour standards. The concentration of ppm 1n each 

sample 1s determined by comparison with standards.

Discussion of Results

The geochemical survey produced one hundred and 

three anomalous readings out of a total of 374 samples. The 

anomalous readings were divided Into 86 low readings yielding 

up to 120 ppm, 15 medium readings yielding up to 200 ppm, and 

2 high readings yielding 400 ppm and over. Forty-eight of these 

readings are Isolated readings ranging In groups of from one to 

seven continuous readings. The regaining fifty-five anomalous
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readings tre concentrated In one contiguous group covering an 

area of approximately 1600 feet by 1000 feet, or an area of 

approximately 1/4 mile square. This area 1s enclosed by line 

26+QQf from 1+0ON to 16+OON on the west boundary, and by H ne 

42+OOE from 4*0ON to l0+0ON on the east boundary. It contains 

the concentration of anomalous readings and consists of twelve 

wed1 urn readings and forty-three low readings. All the medium 

reading samples are located 1n the western portion of this 

anomalous area along line 26+OOE. This anomalous area, although 

relatively extensive, Is an area of low Intensity anomalous 

readings. Under normal conditions these results would be dis 

counted, however the persistent continuity over rather an 

extensive area, plus the Indicated heavy overburden measuring 

well over 100 feet 1n thickness, demands that the area be more 

thoroughly scrutinized.

The cause for this widespread low lying anomaly 

will be the determining factor In the validity of the anomaly. 

An anomaly resulting from eld stream beds or glacial debris would 

be only of regional significance. Results from these would be 

due mainly to migration of mineral particles whose origin would 

be difficult to determine.
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Results which would be due to ground water reaction 

would be of greater significance, as positive results would 

Indicate that the source should be relatively near.

Conclusions s Recommendations

In order to determine the true nature of the 

cause of this anomaly, a programme of deeper soil testing would 

be required. This testing would require samples being taken at 

a depth of approximately 15 feet to sample below the ground water 

table. The results from this test will Indicate whether the 

mineralization, Is persisting or diminishing to depth and will 

determine whether the test programme should continue to test 

bedrock by diamond drilling. The area to be tested lies from 

line 24+001 to 3Q+OOE from 0+00 to 18+QON. Samples should be 

taken at an Interval of 200 feet along lines 24+QOE, 26+OOE, 

28+00E, and 30+OOE.

This programme will require taking 36 samples at 

a depth of 15 feet and would require a period of approximately 

two weeks. Financial expenditures for this programme would 

require a maximum sum of 12,500.00. Results obtained would

determine the future programme. ^^^^/^
Respy^j^tlT^b^tted 

SULMAC E XPlORAT ION SERVICES LIMITED

.
January 5, 1966 E. AmendoUglne ,B .A. ,I^.A. .P.Eng
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ON THE PROPERTY OP 

GREAT BASIN METAL HIKES LIMITED

THUNDER BAY .MINING DIVISION 

ONTARIO

Introduction

From October 17 to 23, 1965, Sulmac Exploration 

Services Limited carried out an Induced Polarization survey 

over a property held by Great Basin Metal Mines Ltd. and 

located in Pic Township, Thunder Bay Mining Division, Ontario. 

^~" The survey was run over the same grid as was the

previous magnetometer and vertical loop electromagnetic survey 

carried out by Sulmac in August 1965.

Readings of chargeability were taken every 200 feet 

-j along the picket lines using a 400 foot electrode separation. 

J In addition, simultaneous readings of resistivity were made.
' : 3

l The data are presented in the form of profiles on an overlay

f;!, of the plan of the property. The scale of the plan is l" to

l 200 feet, while the profile scales are 4 milliseconds per inch and 2
r' J

l inches per logarithmic cycle for chargeability and resistivity
: !,;i 
 .i
i respectively.



Purpose

The purpose of the survey was to try and detect any 

lens or bands of disseminated or massive sulphide that could 

be associated with the favourable geological environment as 

predicted by a geological assessment of the area, and that 

had not been picked up by the previous electromagnetic survey 

of the property.

Property a Location

The property is located in Pic Township, Thunder Bay 

Mining Division, Ontario. It consists of the following 

mineral claims:

TB 116659 to TB 116674 inclusive

The property, which ia bisected by the Pic River, 

is located approximately 3/4 of a raile north of Heron Bay. 

Highway 1627 which connects Heron Bay to the Trans Canada 

Highway, i.e. Highway 517, passes through the claim group, 

thereby making access ideal.

Survey Specifications

The Siegel pulse-type I.P. equipment is similar in 

design and operation to that described by R. L. Baldwin in



"A Decade of Development in Ovcrvoltage Surveying", A.I.M.E. 

Transactions, Vol. 214, 1959. Power is obtained from a gasoline 

motor coupled to a 1.2 KW 400 cycle generator providing a 

maximum of 1.2 KW to the ground. The cycling rate is 1.5 

seconds "current on" and 0.5 seconds "current off, the pulsea 

reversing continuously in polarity* The data recorded in the 

field consist of careful measurements of the current (Z) in 

amperes flowing through the current electrodes C. and C2 , ths 

primary voltage (V ) appearing between the potential electrodes 

P. and P 2 during the "current on" part of the cycle,and the 

polarisation (V J appearing between P, and P 9 during the "current 

off" part of the cycle. The apparent chargeability (Ma)in 

milliseconds is calculated by dividing the polarization (VQ) by

the primary voltage (V ). The apparent resistivity P. in ohta-P ' o.

metres is proportional to the ratio of the primary voltage end 

the measured current, the proportionality factor depending on 

the geometry of the array used. The resistivity and chargeability 

obtained are called "apparent" as they are values which that portion 

of the earth sampled by the array would have if it were homogeneous. 

As the earth sampled is usually inhomogeneous, tho calculated 

apparent resistivity and apparent chargeability are functions of 

the actual resistivity and chargeability of the rocks sampled and 

of the geometry of the rocks.



The aurvoy was carried out using the "three-electrode 

array" system. In this system, the current electrode (C.) and 

two potential electrodes P, and P2 are moved in unison along 

the survey lines* The spacing between them is kept constant 

for each traverse, at a figure roughly equal to the depth to be 

explored by that traverse. The eecond electrode (C2 ) is kept 

fixed at "infinity".

Thus, on a "three-electrode" traverse with a spacing 

of 400 feet, a body lying at a depth of 200 feet will produce 

a strong response, whereas one at a depth of 400 feet will only 

just be detected. By running subsequent traverses at different 

electrode spacings, more precise estimates can be made of depth 

to the top of causative bodies, as well as more detailed 

information on the geometry and extent of the bodias.

The "three-electrode array" with a 400 foot electrode 

separation was used on the surveyed area in an endeavour to 

detect zones of sulphide mineralization.

Discussion of Results

The combined I. P. and resistivity survey was started 

in the outcrop area at the western extremity of the property. 

Normal values of the overvoltage effect along with high values 

of apparent resistivity were observed as shown in the profiles 

on Lines 36W and 32W.

.:.;;;.::,-:::",;^^":: :";::':;' v". : l "::!:':::r:v:"j-
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Susuaar y r and ̂ RecosKiendcit ioftg.

An induced yolarisation survey was carried out on a 

property held by Great Basin Hetal Mines Ltd. in Pic Township, 

Ontario.

The survey had to be curtailed when abnormal conditions 

in the overburden resulted in no observed measurable overvoltage 

effect.

Ac electromagnetic and magnetometer surveys have 

already been completed on the property, a geochemical survey 

remains the only raeans by which to further explore the claim 

group. A prograr?jr,e of coil sampling and geochemical analysis 

would require an estimated expenditure of 52350*00.

Respectfully eubaitted, 

SULMAC EXPLORATION SERVICES LIMITED

Peter E. Walcott, B.A.Sc.,P.Eng., 
Geophysiciflt.

Kovember 12, 1965,



However, on leaving the outcroppings and working in 

the conductive clayey sands, as seen from the low values of 

the resistivity, abnormally low values of apparent chargeability 

were encountered. These values continued to diminish with each 

eastward move until eventually they became so small that they 

could not be read properly or otherwise, i.e. normal background 

values of chargeability are usually in the order of 2 to 6 

milliseconds whereas in this case values of 0.1 to 0.2 milli 

seconds were being obtained.

Since the overburden thickness increases towards the 

river, thus giving lower values of resistivity, and since the 

overvoltage Vs is dependent on the primary voltage Vp which 

is itself directly proportioned to the resistivity, only lower 

values of the overvoltage effect could be expected. Thus it was 

decided to cancel the programme as it was figured that the 

extremely low chargeability layer would mask any underlying 

effects from the rock beneath and that no useful information 

would be obtained from the survey.

Since the induced polarization method of survey was 

unable to be performed due to abnormal conditions in the 

overburden, and since electromagnetic and magnetometer surveys 

have already been performed,geochemistry remains the only tool 

by which to explore the property.
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GEOPHYSICAL AND GEOLOGICAL REPORT

ON THE PROPERTY OP 

GREAT BASIN METAL MINES LTD.

PIC TOWNSHIP
THUNDER BAY MINING DIVISION 

PROVINCE OF ONTARIO

Introduction

From July 5th to August 31st, 1965, Sulmac 

Exploration Services Limited carried out a combined ground 

electromagnetic and magnetometer survey, together with 

geological mapping, over a group of claims held by Great 

Basin Metal Mines Ltd., and located in Pic Township, Thunder 

Bay Mining Division, Ontario.

The geophysical survey was supervised by

Mr. P. E. Walcott, while the geological mapping was done by 

Mr. E. Thurber of Sulmac Exploration Services Limited.

The survey was run over a north-south grid, 

the picket lines being turned off every 200 feet from an 

east-west baseline, and chained at 100 foot intervals.

Readings of the dip angle were taken every 100 

feet on alternate lines using a vertical loop electromagnetic
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unit operating at a frequency of 1000 cycles per second. In 

the case of the magnetometer survey, readings were taken every 

100 feet on each line using a Sharpe Fluxgate magnetometer. 

Tha results of the combined surveys and the

interpretation are shown on maps accompanying this report, the 

results of the magnetometer survey being presented in contoured 

form. The base map is at a scale of l" - 200 feet.

Purpose

The purpose of the survey was to try to detect 

any lenses or bands of sulphides that could be associated with 

the favourable geological environment as predicted by a 

geological assessment of the property. In view of the consider 

able thickness of overburden it was desirable to use deep pene 

tration E.H. equipment which would be little affected by over 

burden presence. In addition, a magnetometer survey was carried 

out at the same time in order to examine the precise correlation, 

if any, of E.M. conductors and magnetic rock units, as well as 

geological mapping of the outcrop area on the western boundary 

of the property.
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Property and Location

The property Is located in Pic Township, Thunder 

Bay Mining Division, Ontario. The survey was carried out over 

the following mineral claims:

TB 116659 to TB 116674 inclusive

The property, which is bisected by the Pic River, 

is located approximately 3/4 of a mile north of Heron Bay. 

Highway #627 which connects Heron Bay to the Trans Canada 

Highway, i.e. Highway #17, passes through the claim group, 

thereby making access ideal.

Survey Specifications

The basic principle of any electromagnetic survey 

is that when an electrical conductor is subjected to a primary 

alternating field, a secondary current is induced in the conductorj 

This in turn produced a secondary alternating field which, 

together with the primary field, causes a resultant field of 

different amplitude and phase from the primary field. Thus, a 

conductor would be indicated by such distortions of the primary 

field.

This electromagnetic survey was carried out 

using a vertical loop electromagnetic prospecting unit. The



- 4 -

primary field was set up by suspending a large triangular 

transmitting coil vertically from a mast, and orienting so that 

it is pointed at the receiver coil position. The receiver coil is 

then tilted about horizontal axis until a minimum signal is 

obtained and the degree and direction of tilt or "dip angle" is 

measured by means of an attached clinometer. If there is no 

induced secondary field present, a minimum signal will be obtained 

when the receiver coil is in the horizontal position, so any tilt 

or dip is indicative of a secondary field.

To complete this survey, the transmitter coil was 

set up on one line, and stations were taken every 100 feet with 

the receiver coil 700 feet on either side of the transmitter on 

adjacent lines up to 1200 feet away. When these stations did 

not exist as picket points, they were located by the method of 

"pace and compass". A total of 527 readings were taken for 

approximately 9.0 line miles.

The magnetometer survey was done using a Sharpe 

MF-l Fluxgate Magnetometer. This measures variations in the 

vertical component of the earth's magnetic field to an accuracy 

of  10 gammas. Corrections for diurnal variation were made by 

tying-in to previously established base stations at intervals 

not exceeding two hours. Readings with this instrument were



- 5 -

taken every 100 feet along the picket lines. A total of 1045 

readings constituting 21.1 line miles were made.

The geological mapping and prospecting was

carried out with the aid of the geophysical grid. All observed 

outcrops were examined and mapped with particular attention 

given to alteration and/or structural features that could be 

indicative of mineralization of economic significance.

Discussion of Results 

a. Geophysical

The results of the ground magnetometer survey 

indicated that on the whole the property showed very little 

magnetic relief. Two large, low intensity magnetic highs were 

the only significant features noted. These seemed to indicate 

the presence of a possible contact between volcanic and 

intrusive rocks.

The vertical loop E.M. survey failed to locate 

the presence of any conductors. It is considered that the 

E.M. results point to an absence of massive sulphides in 

economically significant amounts in the areas surveyed down to 

a depth of at least 300 feet.
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b. Geological 

i Geology

Rock outcroppings occur on the west portion 

of the property from L 28W westwards, and on the southern 

extremities of lines 16W to 28W inclusive.

The rocks exposed are:

(1) Andesite, rhyolite, and chlorite schist of the Keewatin 

period.

(2) Granite and granite gneiss, biotite gneiss, red syenite 

representing igneous intrusives of the Algoman period.

Rock exposures are non-existent in the central 

and eastern parts of the property. Thus in order to get a 

better idea of the geological picture it was necessary to 

examine outcrops in the railroad cuts south of the eastern 

extremity of the base line.

Approximately 2000 feet south of the railroad,

outcrops of biotite gneiss with rhyolitic phases were observed. 

These are locally altered with minor pyrite and/or pyrrhotite 

mineralization. Quartz veins were common throughout the out 

crop area.

A further 1150 feet south a highly contorted and 

sheared biotite-chlorite schist was observed. This outcrop is
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heavily laced with quartz. Minor occurrences of pyrite and 

pyrrhotite were noted.

These rocks differ from those found on the

property in that they are more altered, exhibit much quartz 

injection, and are more highly sheared. Therefore, a possible 

contact or structural zone should exist in the area separating 

the rock outcrops on the property from those further south.

No significant mineralization was observed in 

the outcrops examined, either on or off the property, 

ii Structure

A large body of intrusive rocks occurred in 

the northwestern part of the property, with andesite and 

chlorite schists to the south and southeast and rhyolitic 

rocks to the northwest. Schistosities and gneissosities are 

east-west and northwest-southeast,

These structures failed to indicate possible 

folding in the locality.

Summary and Recommendations

A ground geophysical survey and geological 

mapping was carried out over claims held by Great Basin Metal
fc"

Mines Ltd. in Pic Township, Ontario.
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The magnetometer survey showed very little

magnetic relief and suggested that the area is underlain by 

intrusive and volcanic rocks.

The vertical loop E.M. survey failed to locate 

the presence of any conductors. This suggested the lack of 

massive sulphides in economically significant amounts within 

the depth limitations of the equipment employed.

The geological investigation indicated that: 

a. The property is underlain by:

(1) Volcanic rocks - andesite, chlorite schist, rhyolite

(2) Granitic intrusion - biotite gneiss, biotite-chlorite

gneiss, pink granite gneiss, red syenite.

b. There is no mineralization of economic importance visible. 

c. Surface and soil conditions suggest that a geochemical

survey could be made on the soil-covered parts of the

property.

As the mineralization in the general area is 

known to be low grade and disseminated, the most meaningful 

results would be achieved using the Induced Polarization method, 

This technique readily lends itself to the detection of dis 

seminated as well as massive sulphides in contrast to the 

electromagnetic one which generally only detects massive
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sulphide mineralization. Moreover, this technique is under 

stood to have been used with success by major mining companies 

in the area.

It is, therefore, suggested that further

investigation of the property could be done by an Induced 

Polarization survey. The expenditure for such a survey would 

be in the order of $5,500.

Respectfully submitted, 

SULMAC EXPLORATION SERVICES LIMITED

^
Peter E. Walcott, B.A.Sc.,P.Eng. 
Geophysicist.

September 14, 1965
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