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INTRODUCTION

A geophysical survey using an airborne electrical method 

was carried out over the Biltaurum Mine's property by Lundberg 

Explorations Limited during the early part of July 1952.

The survey was carried out to locate conductive zones 

in the bedrock, since such zones may either be the loci of sulphide 

bodies of economic importance or of shear zones which could be of 

economic significance in prospecting for gold.

The property is located in the eastern part of Rickard 

Township, Cochrane District, Ontario. It consists of one block of 

claims made up as follows: lots l and 2, concession 4; the south half 

of lot 3, concession 4; the south half of lot l, concession 5, and the 

south-west quarter and south-east quarter of the south half of lot 

2, concession 5, and the south-east quarter of the north half of lot l, 

concession 5.

The property may be reached either by a six mile motor 

road from Iroquois Falls to Twin Falls and then by boat on the Abitibi
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River or by a winter road from Matheson to the Twindyke Mines 

which lies immediately to the west of the Biltaurum claims.

GEOLOGY

The northern part of the Biltaurum claims is traversed 

by the Abitibi River. The flooding of this river basin by the power 

development at Twin Falls has caused a considerable portion of the 

northern part and central part of the property to be flooded. At the 

time of making the survey much of the low area, which is a considerable 

portion of the claims, was covered by water.

Since much of the area of the property is either flooded 

or swampy ground subject to flooding, no outcrops have been observed 

although the presence of outcrops to the east and to the west indicate 

that the overburden may be relatively shallow.

In the Ontario Bureau of Mines report, namely, Volume 

28, Part 2, prepared by C. W. Knight, A. G. Burrows, P. E. 

Hopkins and A. L. Parsons, mention is made of the geology to the 

west of the Biltaurum property in the description of the Raty Claims 

on page 61. From this we would anticipate that the Biltaurum 

property would be underlain by Keewatin volcanics and these may be 

intruded by feldspar porphyry dykes. There is also the possibility 

that north-south striking diabase dykes may be present.

On the Twindyke property (formerly Raty and Rickard 

Ramore Gold Mines Ltd. ), there is a well mineralized quartz vein
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containing spectacular showings of gold. This vein strikes 

approximately east-west and has a vertical dip.

The present owners of the Biltaurum property believe 

that a major break similar to the Larder Lake "break" might cross 

the property. If such a structure exists and was extended to the 

west, it would pass through the Porcupine area and if extended to 

the east it would pass through or near the Normetal Mine. The 

survey was made to determine whether such a major shear is 

present.

GEOPHYSICAL SURVEY

General

The search for sulphide orebodies and sheared zones 

by geophysical methods has been a common practice for a number 

of years. One or several of the various geophysical techniques, 

which either measure natural earth electrical potentials applied to 

the ground, are commonly used. All of these measurements were 

made along the ground at set intervals on evenly spaced profile 

lines.

For several years the research section of Lundberg 

Explorations Limited has worked on the development of instruments, 

which may be operated from an airplane, for the detection of 

conductive zones in the bedrock. These instruments are designed 

to measure certain effects from an artificially created electro 

magnetic field. The electromagnetic equipment is in two sections -
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transmitter and receiver.

(1) Transmission -

The transmitter is designed to produce a low

frequency electromagnetic field of sufficient strength to penetrate 

the ground when the aircraft is in flight. This is accomplished by 

causing alternating current to flow through a large loop wound around 

the exterior of the aircraft - the current being generated by an 

oscillator.

(2) Receiving apparatus -

The heart of the receiving apparatus is the pickup 

which is a large coil of fine wire. Under steady-state conditions 

when the transmitter is on, the field cutting the pickup is constant 

and hence the voltage induced in it is constant and possible to 

compensate. However, when electrical conductors enter the field 

they produce a variation of it (the variation is usually called the 

secondary field) at the pickup and hence a variation in the voltage 

induced in the pickup. These variations are minute and depend upon 

the size, proximity and conductivity of the disturbing body. Hence it 

is clear that if such variations could be measured and recorded they 

would indicate the presence or absence of electrical conductors of 

any sort in the ground. Of particular interest are sulphide bodies 

containing such minerals as pyrite, pyrrhotite, chalcopyrite, galena, 

etc. , providing there is sufficient linkage between mineral grains 

either by direct contact or by solution in fractures to form a large 

enough conductive body. A whole geological formation or a structure
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may be conductive all through because of its porosity, presence of 

saline waters or parallel arrangement of minerals and thus relatively 

better conducting than the ordinary country rock. It is possible to 

measure these variations by using a suitable electronic system and 

to make continuous recordings of the components of greatest interest. 

Both in-phase and quardrature components are recorded since they 

give the greatest amount of useful information.

Field Procedure

The planning of a survey must take into

consideration the problem to be solved. If, for example, a formation 

of considerable size is to be located and its approximate strike is known, 

flight lines spaced at one mile or half mile intervals normal to the 

strike should be flown. If, on the other hand, sulphide bodies of 

smaller size, say 800 feet long by 50 or even narrower in width, are 

being search for, a grid of flight lines flown in east-west and north- 

south directions and spaced at intervals of 1/Sth mile should be used. 

Such a grid was used for this survey and a total of 70 miles of profile 

was recorded.

THE RESULTS OF THE SURVEY

Maps Nos. 20-320-1, 2, 3, 4, and 5.

Five maps accompany the report drawn to a 

scale of one inch equals one quarter mile.
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Maps Nos. 20-320-1 and 2 show the records as they 

were recorded of the quardrature component, east-west and north- 

south, plotted on the flight lines as a datum,

Maps Nos. 20-320-3 and 4 show the records as they

were recorded of the in phase component, east-west and north-south, 

plotted on the flight lines as a datum.

Map No. 20-320-5 shows our interpretation of the 

data.

Discussion

The interpretation of the results of the survey is based 

on experiences and theoretical consideration. It is known that 

slight shifts of the aircraft from its normal flight position will show 

as a small bump in the graph recording the quadrature component 

but not usually in the graph recording the in-phase component. This 

background noise as it usually is called, is of small amplitude on 

calm days and suitable corrections can be made. Experimental flights 

over such sulphide bodies as the MacDonald Mine near Noranda and 

the Whistle Mine on the northeast rim of the Sudbury Basin shows 

that such orebodies give very definite positive changes in both the 

quadrature and in-phase components. Flights at different elevations 

show that these bodies would give a definite indication even if they 

were covered by 100 feet of overburden. Shear zones, however, 

may only give indications which are only slightly stronger than the
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background noise, therefore interpretation becomes very difficult 

and subject to possible error.

On the maps the flight line has been used as an

arbritary datum line. The portion of the curve which falls above the 

datum for the east-west lines and to the west of the datum for the 

north-south lines indicates positive conductivity. A marked increase 

in the positive would indicate a possible sulphide body. Minor 

changes, if they can be correlated from line to line, may be 

indicative of a shear zone.

On examination, the graphs definitely indicate that 

there is very little hope of finding a sulphide body of a size on the 

Biltaurum property that would warrant development by mining unless 

such a body is extremely high grade. The survey does not rule out 

the possibility of such a body occurring so that its apex is several 

hundred feet below the present surface.

There are however several places where similar

indications can be traced from line to line. Some of these indications 

are of the same intensity as the background noise and some are 

slightly stronger. It seems possible that they are indicative of 

shear zones.

These are shown on Map No. 20-320-5, as zones 

l to 4 respectively.
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Zone No. l consists of several weak and two somewhat

* 
stronger anomalies. They lie along a belt about 1/4 of a mile wide.

This belt has a N60 E strike which would be approximately the strike

of any major shear zone if such should be present in the area. It crosses

the northern portion of the property.

Zone No. 2 extends to the south of Zone No. l on a

o
strike of approximately S 70 E.

Zone No. 3 is to the south of and parallel to Zone No. 2, 

and is about 1/3 of a mile long. It ends at the south end against an 

anomaly of slightly stronger than normal intensity which is about 

1/4 of a mile long and has the same strike as Zone No* 1.

Zone No. 4 is parallel and to the north of Zone No. 1. 

It lies entirely outside of the property.

These zones are shown more clearly by the quadrature 

component than by the in-phase component. Certain variations 

shown by the in-phase component we believe to be indicative of 

varying depths from surface to bedrock. However, at the present 

time we have insufficient knowledge to make practical use of this 

data although it would appear that the deeper overburden may be 

indicated as positive on the curve. In other words those portions of 

the graph which are higher above the east-west flight lines and which 

are farther to the west of the north-south profiles indicate that the 

overburden below these portions of the flight is deeper than elsewhere
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CONCLUSIONS

1) The survey definitely rules out the possibility of finding a large 

sulphide ore body within 100 to 200 feet of the surface.

2) The survey does not rule out the possibility that such a body may 

occur at a depth of several hundred feet below the surface.

3) There are several shear zones indicated, the most important 

being the number one zone.

4) We do not recommend that this be drilled until further work on 

the adjoining claims provides a greater knowledge of the geology 

of the area than is now available.

This report is respectfully submitted.

LUNDBERG EXPLORATIONS LIMITED,

Basil T. Wilson, 
Chief Geologist.

Toronto, Ontario, 
August 1st 
1952
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