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1. INTRODUCTION

The property consists of 11 contiguous mining claims 
on the border of May and Salter Townships, in the Sudbury 
Mining Division. The claims are presently held by Mr. Raymond 
Shunck of Perrysburg, Ohio, U.S.A.

The 11 claim group has been staked for both uranium 
and copper. The present report covers an electromagnetic and 
magnetometer completed over mining claim S-462916, which is 
part of the above group of claims. The area covered by the 
above claim is underlain by a gabbroic rock which hosts at least 
two small copper prospects.

The purpose of the present work was to determine if 
the known mineral showings could be extended and delineated, 
and to explore for more sulfide showings. To this extent a 
vertical magnetometer and electromagnetic survey have been com 
pleted.

The survey results do not indicate any anomalous 
results that would indicate mineral potential of any economic 
worth. However, since the total 11 claim group has not yet been 
completely explored, Mr. Shunck is advised to retain mining claim 
S-462916 until all work on the claim group is completed.

2. PROPERTY LOCATION AND ACCESS

The property consists of 11 contiguous claims in 
Salter and May Townships, in the Sudbury Mining Division. The 
claims are accessible by a three mile gravel road north from 
Highway 17, immediately east of the town of Massey, Ontario.
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The claim presently being reported on, mining claim S-462916, 
covers the S.E. h o f the N.W. \ of section 12 in Salter Township. 
The west boundary of the claim is bounded by the Aux Sable River.

3. TOPOGRAPHY

i
The topography on the claim is marked by an area of 

negative relief in the north-west central portion of the ground, 
The bottom of the depression is formed by a cut-off meander on 
the east side of the Aux Sable River, which takes the form of 
an open inaccessible swamp. The topographic relief caused by 
the depression is in the order of 75 to 100 feet.

4. PREVIOUS WORK

The geology of the area has been described by 
Robertson (Geology of the Massey Area, 1976). Earlier works 
were also by Robertson (O.D.M. Map P378).

Past prospecting activity is indicated by at least 
two old prospect pits for copper, which probably attest to work 
done near the turn of the century.

5. PRESENT WORK

The present field work consisted of a magnetometer 
survey, an electromagnetic survey and line cutting.
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5a. Line Cutting

A base line was cut and chained along the south 
boundary of the claim at an azimuth of 270O for a distance of 
1300 feet. Crosslines were cut at 90 degrees to the base line 
at 200 foot intervals from the base line north to the north 
boundary of the claim. The north-west area of the' claim could 
not be covered because of the inaccessability of the ground.

Base Line - 1300 feet
Picket Line - 7055 feet

Total Line Cut 8355 feet

The work was carried on from October 29th to October 31st, 1977.

5b. Magnetometer Survey

A magnetometer survey was completed using a McPhar 
fluxgate magnetometer Model M-700. A description of the 
instrument is in the appendix. A map of the survey results 
has been plotted at a scale of l":100 feet and contoured at 50tlfiftffy
f^ot intervals. Stations were read at 50 foot intervals and a 
diurnal base station maintained at 0+00 (value 660 gammas). 
The base station value was transferred from base station on 
mining claim S-407733. farts' s-rescss,,j, ^ "s 7

The work was started on November 4th, 1977 and completed on 
November 6th, 1977.
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5c. Electromagnetic Survey (V.L.F.)

The electromagnetic survey was completed with a 
Geonics EM-16 instrument. A description of the unit is in the 
appendix. A map of the survey has been plotted at a horizontal 
scale of l" - 100 feet and a vertical scale of l" ~ 2 0%. 
Stations were read at 50 foot intervals. The total number of 
stations occupied was 157. The V.L.F. station used was Seattle, 
Washington (N.P.G.) SG-t " *

All readings were taken facing south. The work was started and 
completed on November 6th, 1977.

6. GEOPHYSICAL INTERPRETATION

The geology underlying the claim consists of gabbro 
which Robertson describes as gabbroic to anorthositic. This 
rock lies in contact with granite, the contact of which strikes 
east-west along the northern boundary of the claim. Over 
burden on the property is very light and outcrop is plentiful 
except in the swamp on the north-west side of the claim.

The magnetometer survey indicates that the magnetics 
trend in an east-west direction in, the north-east, changing to 
a south-westerly trend in the south-west. The magnetic back? 
ground varies from about 750 gammas in the sourth to 800 gammas 
to the north. Individual anomalies peak to 950 gammas and 1000 
gammas toward the north.

The E.M.-16 electromagnetic survey has indicated no 
strong electrical conductivity on the ground. Very weak
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conductors are located as follov;s:

No. l C .S. 0+06; 8+50N
No. 2 C.S. 0+00,-12+OON
No. 3 C.S. 2*OOW;9-fOON
No. 4 C.S. 2+OOW;12+OON

Conductors No. 2 and No. 4 lie on strike with each 
other and represent the same conductor? the conductor lies in 
a magnetic trough of approximately 800 to 850 gammas with 
magnetic highs of 900 to 950 gammas to the north and south of 
it. There appears to be no direct magnetic correlation between 
the conductor and the magnetics. Conductors No. 2 and No. 4 
express very low dip angles and quadrature readings show poor 
electrical conductivity. The conductors are thought to be 
caused by strong east-west shearing close to the gabbro-granite 
contact.

Conductors No. l and No. 3 may also represent the 
same conductor. Conductor No. l has a magnetic correlation of 
880 gammas and lies on strike with a magnetic high of 1000 gammas 
to the weot. Conductor No. 3 lies in a magnetic depression of 
840 gammas and is flanked oy magnetic highs of 1000 gammas on 
the south and 990 gammas on the north.

The dip angles of both conductors No. l and No. 3 are 
very low and the quadrature represents poor conductivity. Both 
conductors are thought to be caused by shearing, faulting or 
conductive overburden.
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7. RECOMMENDATIONS

The surveys completed to date do not indicate any 
magnetic or electrical conditions that would be associated 
with sulfide deposits of any economic worth. However, the 
claim should bo retained by Mr. Shunck until the remainder of 
the claim group to the east is exploded. i

It is also recommended that, since overburden in 
the area of the conductors is light, they should be prospected 
to verify the survey interpretation.

Respecfully submitted,

VRV:dl V. R. Venn, BSc. P.Eng
45 Pelican Drive
Sault Ste. Marie, Ontario



PRINCIPLE OF THE FLUXGATE MAGNETOMETER

The earth's magnetic field can be compared to the field 
around a magnet; with magnetic lines of force emanating out of 
the south pole and converging on the north pole. The lines of 
force tend to be flat near the earth's equator and steepen to 
ward the poles, where they incline themselves at 90O . At any 
point of latitude the total magnetic force can be specified as 
to declination (azimuth), tilt (inclination) and intensity. 
The total magnetic intensity can be resloved into a horizontal 
and vertical magnetic component , In mining exploration it is 
common to measure the intensity of the vertical magnetic com 
ponent, although other components may also be measured.

The magnetic components may also vary with time and must 
be corrected for. This correction is called the diurnal 
variation, which must be monitored by using a base station con 
trol; during magnetic surveys certain bodies, particularly those 
containing ore minerals, in the earth's crust, tend to draw the 
earth's magnetic lines of force toward or into them, because they 
have a hi^h magnetic susceptibility (ferromagnetizm). The result 
is a concentration of the earth's magnetic field into the body 
causing an anonalous effect or anomaly. The unit of measurement 
of the magnetic field is the gamma.

The fluxgate ir ..gnetometer is an electrically energized 
detector used to measure changes in the earth's vertical magnetic 
component. The snneing head contains a set of electrically and 
magnetically balanced coils. Any change in the earth's magnetic 
field will attempt to unbalance these coils electrically. When 
this happens the whole circuitry reacts to automatically provide 
an opposing magnetic field around the coils, to cancel the earth's
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field which is attempting to create the change in the first place.

The amount of apposing field created by the circuits is 
measured in terms of a current flow through a meter. This current 
is directly proportional to the field and can therefore, be 
calibrated in gammac. In addition to the automatic current 
provided by the circuits there is the additional provision of 
cancelling the field manually by using the latitude adjusting 
screw. This makes it possible to cancel any external field at 
any given location so that the survey can be started using the 
most sensitive scale range.

The M700 magnetometer is a vertical field magnetometer, 
employing the fluxgate principle. The instrument can be adjusted 
electronically to measure vertical fields of -t- or - 100,000 gammas, 
The most sensitive scale is the 1000 gamma scale which can be 
read to an accuracy of 5 gammas.

FIELD PROCEDURE

The magnetometer is first set up on a base control station 
with an assumed value usually of about 500 to 1000 gammas, which 
may be set into the instrument. Successive readings are then taken 
along the survey line and increases or decreases in the magnetic 
field recorded, the time of each reading must also be recorded. 
After about one hour duration the instrument is returned to the 
base station and the assumed reading is checked. Should the base 
reading not be the same as at the start, because of "diurnal changes", 
all readings during the time lapse of successive base readings must
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be proportioned out and corrected for.

The corrected magnetometer readings are then plated on a 
base map and the results contoured. Anomalous effects show up 
as a close concentration of contoured lines , usually oval or 
circular in shape.



GENERAL DESCRIPTION AND APPLICATIONS

of 
E.M.-16 Used In V.L.F. Surveys

V.L.F. stands for very low frequency radio waves which are 
transmitted by the miltary from 16 or more transmitters, over 
the earth. These radio frequencies are generated from 3.0 to 30
thousand cycles per second (KH-), which is very low in compari-z
son to normal radio broadcast bands of from 540 to 1640KH .

ZThe V.L.F. radio waves are used to communicate with submerged 
submarines and for long range radio positioning.

Four V.L.F. radio broadcasting stations located in the 
United States and England are:

N.P.G., Jim Creek, Washington 18.6KH-
N.A.A., Cutter Maine, 17. 8K!^
N.S.S., Annapolis, Maryland, 19.6KIL
G.B.R., Rugby, England, 16.0KJL
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V.L.F. radio waves propogate outward from their transmitter 
and cover large distances on the earth. These radio waves 
propogate with their electrical vector, vertical and magnetic 
vector horizontal in the absence of any disturbance. They are 
affected by the earth's conductivity and penetrate deepest 
when conductivity is low.

i
Vertical sheet conductors whose strike is parallel to the 

local bearing of the V.L.F. station will be threaded by a 
maximum of magnetic flux and an induced electric current will 
flow in them, producing a secondary magnetic field. The 
secondary magnetic field when coupling with the primary field 
will cause a resultant field about the body. It is the tilt of 
the resultant field in degrees that is measureable with a search 
coil.

Besides the diAp of the resultant field, sometimes called 
real or in-phase component, it is often of great assistance to 
measure the out of phase or imaginary component often referred 
to as the quadrature. A primary field when passing through a 
body will set up eddy-currants which in turn will also set up 
their own magnetic or secondary field. The secondary field 
will have the same frequency as the primary field but will lag 
behind it, depending on the electrical characteristics of the 
body. The phase lag may be measured electronically and gives 
valuable information regarding the body being surveyed.

In the case of the Geonics EM-16 V.L.F. unit, it includes 
a receiving coil and a reference coil at 90O to each other. In 
actual operation the receiving coil is tilted from the vertical 
until a minimum is heard in the output. A measured percentage 
of the voltage induced in the reference coil, after being 
shifted 900 in phase, is applied to the receiver to balance any
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voltages due to quadrature components.

The inclination or tilt angle of the receiving coil is 
proportioned to the amplitude of the vertical real component 
of the secondary field. The amplitude of the reference coil 
voltage used is proportional to the amplitude of the quad 
rature (90O out of phase). As the receiving coil is balanced 
for both in phase and out of phase components, a very sharp 
null will be observed in the receiver output. The ratio of 
the inphase to out-of-phase component also is diagnostic of 
the results.

Measurements of radio wave or E.M. wave characteristics 
give a measure of the ground conductivity. Rapid changes in 
ground conductivity will cause rapid changes in E.M. wave 
characteristics. Conductive zones near the surface due to 
water filled shears, swamps, faults or sulphide mineralization 
may be detected by V.L.F. measurements. Disseminated sulphides 
are not usually detected by this method.

Orientation of the conductive zone with respect to the 
primary field is important. Zones with their strike towards 
the transmitter will be most easily detected while zones at 
right angles to the transmitter will not be detected.

Since the V.L.F. field orients itself with its magnetic 
vector parallel to the ground surface it can be tilted on hill 
tops or in valleys, tending to cause indications of conductors 
that are erroneous. As a result the slope of the topography 
and direction of survey travel must be recorded.

When proceeding with or interpreting V.L.F. surveys, the 
following is of note.
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1. In conductive ground,the depth of exploration is severly 
limited;

2. The high frequency provides high response from bodies of 
small dimensions;

3. Anomalies may be generated from conductive changes in 
overburden or bedrock/overburden interfaces. These may 
be difficult to distinguish from conductors in bedrock;

4. Shears, geological contacts, breccia zones, faults and 
porous flov; tops can produce V.L.F. anomalies;

5. It is advisable to follow up V.L.F. surveys with some
other standard E.M. system such as horizontal or vertical 
loop before drilling them.
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