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WELD LAKE PROPERTY 

KENORA-FORT FRANCES MINING DIVISION

PROPERTY LOCATION—- ?
o ' 

The property is located 28 miles north, 15 east of

Emo, Ontario on Weld Lake, The property consists of 6 unpat- 

ented mining claims numbered FF18620 to FF18625 inclusive. 

(Kenora-Fort Frances Mining Division)

ACCESSIBILITY

The property is readily accessible by boat or skidoo 

from the south end of Burditt Lake which can be reached by an 

all weather road.

GENERAL GEOLOGY

The property lies along a greenstone belt which strikes 

north east. The rocks along this belt consist mainly of ande- 

sites, basalts and narrow bands of acid tuffsand ryholites.

The lavas on the west side of this property.are in 

truded by a narrow gabbro mass.

Only trace amounts of pyrite and pyrrhotite were noted.

LINECUTTING

The property had a grid cut on it to cover the air 

borne anomalies. The base line was cut at an azimuth of 45 and 

was carried across the entire width of the property, parallel 

lines at right angles to the base line were run at 400 foot in 

tervals.

The NW-SE lines along with the base line were picketed 

and stations along the southeast were erected every 100 feet. 

A total of 5.55 miles of grid and baseline were cut.



ELECTROMAGNETIC SURVEY

Purpose

The purpose of the survey was to locate electromagnetic 

anomalies which are characteristic of sulphidemineralization.

Company Conducting Survey

Qualified geophysical operators employed by Noranda 

Exploration Company Limited carried out the survey under the 

direction of Don Cross, Geological Engineer who planned and is 

responsible for the survey work.

Instrument & Sensitivity

See enclosed copy of McPhar Brochure.

DISCUSSION OF RESULTS

The survey was completed using the Dual Frequency 

McPhar unit. High Frequency (5000 cps) was used in the over 

all survey, Low Frequency was used when significant angles 

were noted. These Low Frequency readings are used to estimate 

the degree of conductivity of the source.

Three distinct and separate anomalies were picked up. 

All three lies in the lake and no work has been completed on 

them as yet.

These anomalies show fair conductivity and will have 

to be drilled from the ice. The anomaly lying along the base 

has a slight mag. anomaly with it and suggests narrow pyrrotite 

zone.

MAGNETOMETER SURVEY

The magnetomete,r survey was conducted during the same 

period as the McPhar V.E.M. survey.



The instrument used was the Sharp MF-1 Fluxgate Mag 

netometer, Measurement ranges 0 to + 100,000 gammas in five 

ranges:

Range Switch Position Full Scale Gammas Gammas per Scale Div,

IK 1000 20

3K 3000 50

10K 10,000 200

30$ 30,000 500

100K 100,000 2000

The survey was carried out by a qualified geophysical 

operator under the direction of Don Cross, Geological Engineer, 

who planned and is responsible for the field data.

The survey was carried out over the same grid used for 

the Electromagnetic Survey. Readings were taken every 100 feet 

and this was reduced to 50 foot readings in anomalous areas.

The purpose of the survey was to give additional in 

formation to property evaluate the V.E.M. conductors found in 

the Electromagnetic Survey.

The survey covered 5.55 miles of lines on which 249 

readings were taken.

RESULTS OF MAGNETOMETER SURVEY

The magnetometer indicated a northeast trending belt 

of greenstones. It also picked up the basic rock (gabbro) on 

the north ends of lines 28E, 32E and 36E.

It also pointed out the slight magnetic anomaly on 

the V.E.M. conductor which lies along the base line. This is 

thought to be a narrow sulphide zone (pyrrhotite).



CONCLUSIONS & RECOMMENDATIONS

From these two surveys, it is recommended we drill 

these anomalies ;in the near future. A good geological survey 

should be completed on the group especially in the vicinity 

of the conductors.

Respectfully submitted by,

Don Cross, 
Geological Eng.P.Eng.
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THEORY

The electromagnetic method of geophysical exploration is based on the use of 
two fundamental physical phenomena, electricity and"magnetism. From elementary 
physics, we know that a current of electricity passing -through a wire will create a 

magnetic field in the vicinity of the wire.

An alternating current flowing in a loop of wire suspended above the surface 
of the earth will cause currents to flow in buried conductors. This process is 
termed 'induction' and occurs in the following steps:

1) The alternating current flowing in the loop creates an alternating 'magnetic' 
field (primary magnetic field) in the vicinity of (lie loop.

2) The primary alternating magnetic field will cause currents to flow in a sub 
surface conductor.

The induced currents flowing in the sub-surface conductor will then create a 
magnetic field (secondary magnetic field) which can be measured at the surface of 
the earth. The. magnetic fields in this method are measured by a 'search coil' 
connected to either a voltmeter or a set of earphones. The intensity of the magnetic 
field is indicated by the voltmeter rending or the amplitude of the signal in the 
earphones.

PRACTICAL APPLICATION

In the technique employed by MePhar, a coil of wire is suspended in a 
vertical plane from a mast. A strong alternating current is passed through this 
<^>il, creating an alternating magnetic field (primary field) near the coil. If a 
conductive mass, such as a massive sulphide body, is near the. coll, currents are 
'induced' in this mass. These induced currouts in the conductive body In turn creat*' 
another alternating magnetie field (secondary field), which distorts the primary 
magnetic field. This distortion can be measured by a search coil in terms of 'dip 
angles', as explained below. •

The magnetic field caused by the induced current flowing in a long wire conciii 
tor spreads out concentrically from the conductor as shown in Fig. '2. A t any poi'm 
in the field, a search coll will have a voltage Induced in it which is dependent 
upon the frequency of the alternating current in the transmitting coil, the number 
of turns of wire in the search coil, the area of the search coil, and the angle the 
search coil makes with the lines of force. In Fig. 2 the search coil is shown in 
posit,ions in which the voltage induced in it is a minimum. If the long wire is )•<•- 
placed by a large sulphide body, the same considerations apply. In actual practice, 
however, conditions are more complicated, that this, since the secondary field due to 
the conductor is superimposed on the primary field of the vertical coil (see Fig.8) .
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A hypothetical traverse taken along the ground above and at right angles to 
such a conductor is shown in section in Fig. 3. The directions of the primary and 
secondary fields are indicated by arrows whose lengths are proportioned to their 
respective field strengths. The direction and intensity of the resultant or 'distor 
ted' field are found by employing the so-called 'parallelogram of forces' as shown. 
These resultant arrows are parallel to the plane of the search coil when it is 
rotated into a position where it. is not cut by any of the lines of force of the 
resultant field. In these positions, no voltage is induced in the search coil, and 
if a set of earphones is connected across the search coil, no signal is heard in the 
earphones. When the search coll is tilted in either direction away from the posit 
ion of minimum voltage, a signal is heard in the earphones.

The angle between the resultant arrow and the horizontal at any point is termed 
the 'dip angle' and its determination is the fundamental measurement in the search 
for conductors. A typical dip angle curve is given in Fig. 3 in which dip angles 
are plotted along n traverse across a massive sulphide body. OVcr barren ground, 
the dip angles are practically zero. The approach to a conductor is marked by in 
creasing dip angles which in turn decrease to v.ero directly above tne conductor, and 
then inn-ease, but in the opposite sense, beyond the conductor. Far from the con-

• •« r .
duct,or the dip angles return to x.ero again.

FIELD J'HOCEDUIIE.

To overcome extraneous dip angles arising from elevat.ional and topographical 
effects, tli.- plant- of the transmitting coll is oriented for each observation so as 
to contain the point of observation. If the relative locations of the transmitter 
coil and the search coil are known to within a few feet, the transmitter coil can 
be oriented so HS to make errors negligible, even in the most rugged terrain. Hence, 
the dip angle profiles are directly interpretable and require no topographic or 
other correction. When the coils are properly oriented the occurrence of a dip ,, ; 
angle indicates a conductor.

In the field operation,'-the receiver is moved along traverses perpendicular to 
the assumed geologic strike. Traverses are usually made along lines 400 feet apart, 

and several can he made from one transmitter location (see Fig. 4) . Measurements can 
be made on traverses up to 1,000 feet from the transmitter. Accurate orientation at 
these distances may be maintained by using a plane table. In practice, the distance 
traversed on any one line Is seldom more than 1,000 feet on each side of the trans- 
mitter. On the traverse line 400 feet from the transmitter, the distance is frequent- 
ly less than 1,OOO feet to each side. Therefore, it may be necessary to employ 
several transmitter locations in order to complete the survey of a property. /
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ADVANTAGES and LIMITATIONS

Tlx- vertical loop electromagnetic method as previously described is used chiefly 
in the explora i i on for such excellent electrical conductors as massive metallic sul 
phide deposits or I'or massive magnetite. It, can, however, be used advantageously In 
the- search for moderately-conductive materials If the frequency of the alternating 
current employed in the transmitting coil is chosen appropriately. As a general 
rule, the lower the electrical conduct ] vi ty of the deposit sought, the higher must 
lie the operating frequency of the electromagnetic unit. There is, however, a specific 
upper limit tn the useful frequencies, above which the overburden and poorly-conduc 
ting shears, faults, en-., give rise to obscuring anomalies.

The use ,i i AII frequencies (in thi.s case 1 ,()OO cps and 5,000 cps) in electro 
magnet j, --iirv.'vs i-. a powerful ft i d in evaluating the resulting anomalies. The in-phase 
response from any conducting body is directly related to the product of the size of 
the conduct in-, its i •.induct ivi I y. and the frequency employed. The relative magnitudes 
of the responses .H l.tKK) cps and 5.1X10 cps can therefore be used to give an estimate 

of the conduct ivily of ihe source of an anomaly. The curves to be expected from 
source-, of •. arious conductivities are shown in Fig. o. Knowledge of the conductivities 
id' i-onductors on a property, couple,! with geological knowledge of the type of mineral- 
i/ation in he e\pee!e,i. ,js of great \alue in choosing the best targets for drilling ' ,. 
and o I h. r I'n I 1 II'A- up 'Aork.

INTKIU'HKTATION

The interpreiai ion of electromagnetic survey data usually is based on accum 
ulated experience and comparison with results of scale-model experiments. The scale- 
model experiments are performed in the laboratory under controlled conditions and 
permit the u'.eophx si «• i st to determine the general nature of anomalies to be expected ; 
from many typical bodies.

It is often possible to estimate the si/e, shape, and depth of an actual con 
ductor by comparison with scale-model results. These factors then have to be assessed 
in the light of the available geological data.

SUMMARY

The vertical coil electromagnetic method is suited ideally for the detection of 
massive sulphide and magnetite deposits. It can be applied satisfactorily under al 
most am topographic conditions. The correct operating frequency for the electro 
magnetic method should be determined before wide scale application of the method is t ' 

made in an.v one area. The possibility of sucess of the method and the determination 
of correct frequency often con be estimated by a study of both the geological con 
ditions and rock and ore types of the district,. As may be seen from the above dis 
cussion, both the application and the interpretation of the method require a great 
deal of experience.
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EQUIPMENT

The Model SS15 is a completely now design employing the latest advances of the 
electronic industry in solid state circuitry. Both the transmitter and receiver 
units are completely transistorized resulting in greater reliability, substantial 
weight reduction and Improved performance.

The top ri^hl rover picture shows the transmitter coil and transmitter power 
supply in operation. The triangular transmitter coil is suspended from a light alu 
minum mast and has side dimensions of 15 feet per side. When transporting the equip 
ment , the coi] is rolled up and carried in a packsack; the mast and spreader bar 
arc <li sassemhl ed into "> l/y foot long sections and strapped together for ease of 
carrying.

The transmitter power supply consists of a 1 1/3 horsepower gasoline engine 
driving a y I volt generator. Powered by this unit, the transmitter console delivers 
current to the transmitter coil.

The transmitter can be operated continuously at either 1,000 or 5,000 cycles 
per second if desired. it can also be operated to provide alternating bursts of 
1,O()O and 0,000 cycle current . This mode of operation enables the receiver operator 
to make measurements at either frequency without, requiring a change of operating 
frequency by the transmitter operator 1 .

lor transporting the equipment, the transmitter console is attached to the 
power siipplv unit which is mounted on a paekboard. The combined package weight is
52 Ibs.

The bottom left cover picture shows the receiver. It consists of a sensitive 
pick-up coil Col lowed by a low noise, high gain, transistor amplifier. The output 
from the amplifier is monitored on headphones. In operation, the receiver is hand 
held and tilled from the vertical to determine the position of minimum or null pick-* 
up. A meter type clinometer on the instrument indicat.es the angle of tilt from 
vertical. The receiver batteries are housed in the instrument and the combined 
weight is 5 \ /:i I bs.

SPECIFICATIONS r

OPERATING FREQUENCIES: 1,000 and 5,000 cps (other frequencies can be supplied on
special order)

TRANSMITTER OPERATION: (a) Single frequency 1,000 or 5,000 cps continous transmission,
(b) Combined 1,000 and 5,000 cps transmission.

RANGE: 2,001) foot separation between transmitter and receiver for a + 10 degree
mil 1 wi dth. r



DEI Til OF EXFWRATION: Roughly half the distance between transmitter and receiver. 

TRANSMITTER P<WER SUPPLY: 300 watt generator driven by a 1 1/3 H .P. gasoline engine. 

RECEIVER BATTERY SUPPLY: 2 type E 146 Evcready batteries. 

BATTERY LI 111: Approximately 6 months. , 

OPERATING TEMPERATURE: -35° to 120° F. ft

WEIGHTS: Paekboard-mounted engine generator and transmitter console ———^^ 52 
Transmitter Coil, packsack and packboard -~———.----—-i^.,.__..___;i'^5 
Coil mounting mast and spreader bar

1 -
1 -
1 -
1 -
1 -I
1 -

1 -
1 -
1 -
2 -

1 -

2 -

EQUIPMENT PARTS LIST

Packboard mounted engine generator 

Transmitter, console

Asbestos lined transmitter cover ;• > 

Transmitter Coil with orienting board, plumb bols, ; 

'Transmitter Coil mast and spreader bar set 

Receiver unit with batteries 

Headphone,set 

Instruction manual 

Spare parts sot for gasoline engine 

Set of too]s

Spare batteries Eveready type E 146 

Spare headset harness 

Spare carrying straps

• The

Model SS15 Unit

above price is quoted In Canadian
' , '

' I ' ' ' ' '.''• ' -. - • ~r : -':;-' ;':;.ilA'll^Si
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