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INTRODUCTION

During the period of November 5 to November 3d 1972 

a geophysical field party executed an electromagnetic and 

magnetometer survey on the Little Township property of Kingdom 

Minerals Ltd, in the Porcupine Mining Division. The field 

.party, consisting of three men, was under the supervision of 

a professional engineer.

The survey grid consisted of north-south picket lines, 

300 feet apart, as was previously recommended, a total of 15*5 

miles,* The location of the grid, relative to property bounda 

ries, is shown on Plate l on a scale of l in. * 400 ft.

The location and description of the property is cover 

ed in a previous report entitled "Geological Report, Little 

Township Property, Kingdom Minerals Ltd". All the claims were 

covered by the survey. These are listed on the title page of 

this report, and all belong to Kingdom Minerals Ltd.

The overburden cover, over most of the property, is 

quite thick, particularly in the southwest quarter, probably 

in excess of 150 feet, and there are no outcrop. Most of the 

surface is quite flat, some areas being low and swampy. There 

are several roads in the southern portion, and some sections 

have recently been timbered. :

A Ronka Mark III electromagnetic unit was used for 

the survey and a ,total of 15 miles was covered. The horizontal 

loop configuration (loops horizontal and coplanar) with a 300 

j*oot cable, was employed at a frequency of 2,400 cpsj This 

method consists of two coils, one transmitting and one receiving.
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being moved in line at a separation held constant by a cable, 

along which is passed a reference signal. The inphase and 

outphase components of the resultant electromagnetic field are 

measured at the receiver and are expressed as a percentage of

the free air primary field.

A Scintrex MF-1, "fluxgate type", magnetometer was 

used for the magnetometer survey with readings taken to an ac-

3? O gamma, every 100 feet along the picket lines. The

instrument was set every morning at a base station and checked 

at the same station in the afternoon. In addition to this, the
r i ™" ""  **""" """""""" "       ' "^"^ ̂   ^ B

base line pickets were used as base stations and were all read. 

during a short interval. In this manner all the readings were 

adjusted to eliminate the effects of diurnal variation. A 

total of 15.0 miles were covered by the survey. Additional 

readings were taken at 50 foot intervals in the anomalous areas 

This instrument measures the vertical component of the earth's 

magnetic field at the point where the reading is taken.

The purpose of the survey was to detect subsurface 

concentrations of metallically conducting mineralization, with 

anomalous magnetic susceptibility, which might occur beneath 

the grid covered, and within the range of the instruments. 

The majority of ore deposits in the Precambrian Shield occur 

as tabular masses of "massive sulfides" which are usually 

distinguishable from the enclosing rocks by their electrical 

conductivity and magnetic susceptibility. Unfortunately, anom 

alous electromagnetic or magnetic responses are also caused by 

concentrations of minerals such as graphite or pyrrhotite which
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have little or no commercial significance. These are not dis 

tinguishable from "ore deposits'* by the geophysical means em 

ployed.

DISCUSSION OF MAGNETIC. RESULTS;

The magnetic intensity readings and contours are shown 

on Plate 2. There is little variation in the magnetics across 

the property, the largest changes amounting to 200 gamma or 

less, and being quite gradual] this is probably an effect of 

the deep overburden.

The property can be divided into three parts on the 

basis of the survey^ The sector south of the base line and 

east of line 3E, is magnetically flat and relatively low, with 

the only feature being a broad low of about 40 gamma. This 

area is probably underlain by felsic volcanic rock (rhyolite or 

trachyte). The sector north of the base line, is somewhat 

higher in magnetic intensity and shows more variation, with a 

series of roughly linear weak highs and lows, which have a dis 

tinct trend in a direction of south-65O-east. This area appears 

to be underlain by volcanic rocks of more mafic composition 

(dacite, andesite), steeply folded with a slight southern dip. 

The sector south of the base line and west of line 3E, has the 

most magnetic change. It contains several irregular highs, 

some of which show slight trends in a direction of north-?00-east, 

but no definite indication of dip. This could be a reflection 

of acid intrusive rocks under the deep overburden.

There is strong indication that the eastern and western
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sectors of the property are separated by a strong fault, which 

crosses the base line between lines 00 and 3E, and strikes 

north-100-west. The horizontal displacement of a long conduc 

tive zone (east side southward), and the termination of magne 

tic highs and lows, north of the base line between lines 00 

and 3W, are a result of this structure and evidence of its 

existance. There is also some indication of a second fault, 

with approximately the same strike and horizontal displacement 

between lines 15E and 1#E, near the eastern edge of the grid.

DISCUSSION OF ELECTROMAGNETIC RESULTS;

The inphase and outphase components of the resultant 

electromagnetic field measured during the survey, are plotted 

as profiles .on Plate 3. Examination of these, reveals several 

areas of anomalous conductivity on the claims.

The most obvious of these is a long zone, designated 

as D, Pit and Dg, which crosses the property in a direction of 

south-700-east and has a steep dip. It was picked up on all
*""^

the survey lines, and appears to be displaced into three seg 

ments by the faults previously discussed. Along this zone 

are three points where conduction of moderate strength is in 

dicated; these are at l north on line 6W, 5 south on line 9E, 

and B south on line 1#E. At all other points, response is 

quite weak, and throughout the zone there is no magnetic expres 

sion. Zone 'C' is probably related to Zone 'D 1 and is very 

weak.

Zone 'E 1 is a short anomaly crossing line 18W at 16 

south in a direction of south-650-east.- The response is
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moderate to weak and indicates a steeply dipping body, deeply 

buried, probably barely within the range of the instrument. 

Again, there is no coinciding magnetic anomaly.

Zone 'A* is probably the most important electromag 

netic anomaly discovered by the survey. It is short, having 

been picked up only at one point, that being 16 north on line 

1&3. The response is moderate to weak, and indicates a con 

ductive zone, dipping steeply southward, and deeply buried. 

In this case, however, there is a distinct magnetic high of 

130 gamma, coinciding with the conductor. It indicates a body 

in excess of 150 feet wide, and 400 feet long, which has a 

steep southern dip, and strikes south-70o-east.

Other anomalous electromagnetic responses obtained, 

such as 'F 1 and *B f , are not "true" conductors and are probably 

caused by "short cable readings", overburden conditions, or 

other features which are not likely of interest.

CONCLUSIONS AND RECOMMENDATIONS;

There are several zones of anomalous conductivity 

indicated by the survey, which warrant further investigation. 

Of these Zone 'A 1 is of particular interest because of its 

shape and size and because of the coinciding magnetic high. 

Zone 'D f appears to be caused by a graphitic horizon, or by 

formational sulfides, and lies near an interpreted felsic-mafic 

contact; therefore it is also of some interest.

These anomalies were located, employing the 300 foot 

coil separation, despite the deep overburden. However, this 

condition resulted in the'E-Mf responses being weak and, at times,
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unclear so that little is known about the nature or strength 

of the conductive zones.

For these reasons, it is reccoramended that the elec 

tromagnetic anomalies be checked by using the same configura 

tion, but employing a 400 foot cable. This would increase 

the penetration and provide additional information which could 

be used to elucidate the nature of the conductive zones. An 

additional 6 miles of coverage would be required, as well as, 

possibly one additional mile of line cutting and some addition 

al magnetometer work. The cost of this program would be about 

nine hundred dollars (.^900).

If the results of the secondary geophysical program 

are encouraging, then a diamond drilling program should be 

planned to test these anomalies.

Respectfully submitted.,

JRB/lb



Tie In Procedure to Correct Diurnal Variation

the
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The method used to correct Diurnal Variation is one 
suggested by D. S. Parasnis (1966) as being "sufficiently 
accurate for most surveys". It consists of repeating the 
reading taken at a base station after an interval of less 
than two hours during which traverses are carried out. 
Any increase in the repeated reading "d" is divided by 
the number of readings 'n' and each reading corrected by 
subtracting d/n . x {where x m the ordinal number of the 
reading). For example, if the diurnal variation was +120 
gamma and 60 readings were taken, the correction for the 
25th reading . -d/n . x or -120/60 . 25 - -50 gamma.

In order to extend this over the entire grid, 
survey is done in loops (see map), beginning and ending 
at a base station on the base line and then tying in to 
the next base station, also on the base line. For exam 
ple, when loop l is completed, base stations 00 and 3W 
are tied inTwh~en loop, 2. is completed, station 6w is 
tied in and loop 3 is started.

As a further check, when the last loop is completed 
at 15W, all the base stations are read on the way back. 
This is done as quickly as possible to minimize the effects 
of drift.

One makes the assumption that the change 'd' occurred 
at a fairly constant rate, and that the time interval be 
tween the readings is relatively constant.

The method allows reasonably accurate corrections, 
for drift in the instrument due to such factors as tempera 
ture changes, as well as, for diurnal variation.
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