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GROUND ELECTROMAGNETIC SURVEY

MORTON PROPERTY

KAGIANO RIVER AREA

PORT ARTHUR MINING DIVISION

ONTARIO

INTRODUCTION

Between April and July, 1966, an area of approxi 

mately 4000 acres t covered by 100 mining claims were surveyed 

over a total length of about 82 miles of picket line on the 

Morton property in the Kagiano River area. For convenience 

of designation, the property has been divided arbitrarily 

into two groups along Michal and Solann Lakes. The West 

group consists of 67 claims lying west of Michal Lake. The 

East group consists of 66 claims lying east of Michal Lake.

The results of these surveys are indicated on the 

accompanying three map sheets on which anomalies have been 

shown in contour form. Several additional profiles of the 

results along specific lines are included. These simply re 

present results in a different form of presentation.



LOCATION

The Morton property lies in the Kagiano River area 

of the Port Arthur Mining Division and consists of 133 un- 

patented mining claims covering an area of approximately 

5300 acres. The claims extend about five miles in an east- 

west direction and three miles in a north-south direction 

straddling Michai and Solarm Lakes, which form part of the 

Kagiano River system, about 15 miles northwest of Manitouwadge, 

Ontario and 150 miles northeast of the Canadian Lakehead.

GENERAL GEOLOGY

The Morton Property, and the Kagiano River area in 

general are underlain by highly metamorphosed, early Pre 

cambrian, sedimentary formations, migmatites, pegmatitic 

facies and granite. The formations dip steeply and strike 

generally northeastward. The recently published Ontario 

Department of Mines Preliminary Geological Map (Coates, 1965) 

indicates the presence of metavolcanic rocks in the area also, 

but none of these rock types have been discovered on the 

Morton property as yet. As the highly metamorphosed sediments 

consist of rocks grading from impure quartzites through gray 

wacke to biotite- and hornblende-gneisses as well as medium- 

to coarse-grained amphibolite, it is likely that some of the



more massive amphiboliteic formations may have been recorded 

as being meta volcanic.

All of these rock formations are similar to those 

which harbour the important copper-zinc-silver ores at the 

properties of Willecho Mines Limited, Willroy Mines Limited 

and Noranda Mines Limited, Geco branch, at Manitouwadge, 15 

miles to the southeast.

The Morton claim group lies near the north edge of 

a several mile-wide aeromagnetic trend zone striking north 

70 degrees east. This magnetic trend can be followed to the 

vicinity immediately north of Manitouwadge where it blends 

into the north arm of the Manitouwadge syncline which harbours 

the important ore deposits of that region (see accompanying 

photostatic compilation). The magnetic intensities of the 

rocks in the Manitouwadge syncline, furthermore, are of 

equivalent intensity to those on the Morton property.

ELECTROMAGNETIC SURVEY

Equipment and Procedure

The equipment used for this survey is designed to 

introduce an alternating current into the ground at points 

which lie at least 500 feet beyond the ends of the survey area.
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Current Is Introduced to these electrodes under a potential of 

180 or 270 volts and a current ranging from 0.75 to one ampere 

through an 18 gauge, insulated, copper wire which is laid at 

least 500 feet outside of the periphery of the survey area as 

indicated by the dashed lines on the accompanying maps. The 

choice of voltage depends on the total resistance of the 

closed circuit. Readings are then taken within the survey 

area along picket lines cut, approximately, at right angles 

to the general strike of the geological formations or the 

anticipated mineral deposits. The detection unit consists 

of a sensing loop and compensating unit designed to detect 

the specific frequency produced by the generating equipment.

The results of the survey are generally best de 

picted in contour form, but may also be shown in profile as 

presented on the accompanying profiles of lines 24, 30 and 

57 west on the Bast group.

The generating equipment consists of a gasoline 

driven generator and a monitoring unit, Bjarnason Model 

FP-EMP-1158, designed, operated and governed to produce and 

alternating current of 850 cycles per second at 180 or 270 

volts at a current of one ampere or less.

The pickup unit consists of Bjarnason Model EMP-B2157 

and compensator unit Model EMPC1159.



Results of The Electromagnetic Survey

Following the acquisition of the 133 claims by 

Morton, 45 miles of picket lines were cut in the East group 

at 300-foot intervals at right angles to a base line extending 

from Michai Lake to the east boundary of the property. An 

electromagnetic survey was conducted over this grid with 

readings being taken at 100-foot intervals. Additional 

observations were taken in anomalous areas.

On the West group, a base line was cut through 

the central portion of the claims, and lines were snowshoed 

and blazed at 600-foot intervals, along which readings were 

taken at 100-foot intervals. In each survey area, the electric 

wire Joining the two energizing electrodes was laid on the 

outside of the survey area, and the electrodes were placed so 

that the bulk of the current flowed through the central portion 

of the survey area. A voltage of 180 or 270 volts was used, 

as required, to overcome the ground and wire resistance, so 

that a current of one ampere was transmitted through the 

ground. Over and above the 45 miles of line cut and read 

on the east side of Michal Lake, four miles were cut addit 

ionally for detail self potential surveys later in the season.

East Group

The electromagnetic survey of the East group 

indicated two major anomalies, marked A and B on the accom 

panying map (number 2) of this area. Anomaly A is located



in the north section of the group and ham a length of about 

2600 feet. This anomaly lies just north of the area of the 

airborne survey, and therefore, was not detected at that time. 

The airborne anomalies l and 2 lies off the west end of 

anomaly A and represent conductance indicated by the ground 

survey in the north part of Michal Lake.

Two small anomalies in the areas east of A anomaly 

are the beginnings of anomalies which extend eastward into 

the adjoining Wemco ground.

Anomaly B extends from the vicinity of the camp 

at Michal Lake through the south portion of the property in 

a northeasterly direction, and continues into the Wemco pro 

perty where the same anomaly is known to extend for a further 

two miles into the area which was investigated by diamond 

drilling. While this anomaly appears to be of weaker in 

tensity, it remains important, as is shown better on the 

accompanying three profile views. Because Zone B lies about 

4000 feet south of the centre line joining the two electrodes 

where the greatest flux density exists, the response from a 

conductor is going to be weaker, than those areas near the 

greater flux density. Anomaly B is generally underlain by 

a deep revine which may represent shear or fault conditions.

West Group

Lines were cut at 600-foot intervals on the west



side of Mlchal Lake, but despite this wide spacing, several 

very strong anomalies were discovered. Unfortunately, some 

of the weaker anomalies could not be traced with any con 

fidence because of the wide line spacing. Map 3 prepresents 

the north part of the West group, and indicates Anomaly l to 

be in excess of 6000 feet in length. The geophysical, as 

well as the photogeologic evidence, indicates a northward 

trending fault at about line 8 east. This fault, although it 

appears to disrupt anomalies farther south, does not appear 

to have disrupted anomaly 1. The reason for this may be that 

the anomalies on opposing sides of the fault may represent 

coincident anomalous conditions but may not represent the 

same geological structure. Although some copper mineraliza 

tion was found through very cursory prospecting around this 

anomaly, no further work of any nature was conducted in this 

area. It will be noted that this structural trend continues 

westward off the west end of the property, adding to the 

potential merit of the anomaly.

Anomalies 2 and 3 on map 3 probably reflect 

structural trends only, as these anomalies are underlain by 

prominent topographic depressions which may harbour fault 

zones.

Anomaly 4, just opposite the base camp on Miehal 

Lake, contains pyrite, pyrrhotite and graphite in metasedimedbs,
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Some detail aelf potential work was done over the mineralized 

zone along with a limited amount of blasting and trenching. 

Some copper and molybdenite was uncovered.

Although anomalies 5 and 6 are fairly prominent, 

no follow-up work was done over them.

A line through anomalies 7 and 8 aligns parallel to 

one of the fault directions, and therefore, might represent 

fault conditions. The intensity of anomaly 7, especially, is 

so high that it should be checked out in detail.

In the south portion of the West group, anomaly l 

extends throughout the entire section for a length of 7000 

to 8000 feet (see map 4)* Although the intensities of this 

zone are not extremely high, the nature of the anomaly is 

such that it could harbour sulphide mineralizationparallel to 

the rock formations, which in this area strike parallel to the 

length of the anomaly. Similarly, anomalies 2 and 3* although 

only slightly in excess of 1000 to 1500 feet in length, and 

not extreme in intensity, require additional investigation 

because they also strike parallel to the rock formations and 

could harbour ore deposits.

Anomaly 4 may represent conductance along a

northwest trending fault zone, a direction of faulting through 

out this area. Geological evidence, and the electromagnetic



survey indicate a continuation of the north-south fault zone, 

southward along the Michal-Solann Lake system.

CONCLUSIONS AND RBCOMMENDATIONS

Comparisons of petrology, geology, and magnetic 

siseptibilities of geological formations in the producing 

Manitouwadge base metal camp, and on the Morton property, 

leave one impressed with the many similarities of the two 

areas. It might be pointed out, further, that a similar pro 

gram of investigation, ridgidly adhered to by Willroy Mines 

Limited resulted, finally, in the discovery of the third 

producing mine in the Manitouwadge area, namely, Willecho Mines 

Limited* Because of these reasons, it is important that the 

geophysical and geological information gained to date on the 

Morton property should be followed through by intensive in 

vestigation of all of the important anomalous areas.

It has been pointed out already, that in the area 

of anomaly A on the east side of Michai Lake, sufficient 

quantities of sulphide mineralization or graphite were not 

found in the limited amount of trenching to account for the 

intense electromagnetic anomalies extending for a length of 

2600 feet. While the magnetic investigation of this area, 

although not complete, did not indicate significant anomalies,
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additional checking and work remains to be completed in this 

area.

Both self potential and magnetic anomalies have 

been obtained all along the B zone on the east side of Michal 

Lake where electromagnetic anomalies had been originally 

obtained. Because of the nature of the terrain in this area, 

additional information of the geology and causes of the 

anomalies will be obtained only through diamond drilling.

The magnetic and self potential anomalies on the 

east and west sides of Michal Lake just north of the B base 

line require additional work before a final assessment is 

made to the economic potential in this area. Should the 

anomalies extend across Michal Lake, then this area of anomaly 

is potentially about 1600 feet in length, a distance suffic 

iently long to harbour important economic ore deposits.

The area perhaps of greatest significance encom 

passes the entire group on the west side of Michal Lake, where 

a number of relatively short anomalies up to 1000 feet in 

length and two major anomalies are known to exist. The two 

major anomalies are each over one mile in length, and appear 

to be much too conductive to reflect structure or any par 

ticular geological horizon. Large persistent graphitic schists 

or slaty formations have not been encountered in the Kagiano 

area hertofore. Any one of the many anomalies obtained by
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the electromagnetic technique on the west side of the lake.* 

or for that matter on the east side of Michal Lake, could 

harbour important deposits of base metals similar to those 

in the Manitouwadge camp.

PORT ARTHUR, ONTARIO, 
OCTOBER 17, 1966.
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APPENDIX

Claim Number* of Coleman Morton Property

Kagiano River Area 

Port Arthur Mining Division, Ontario

TB 123817 * 
TB 123818 *- 
TB 123819 *- 
TB 123820 *- 
TB 123821 *- 
TB 123822 *- 
TB 123823 *- 
TB 123824 * 
TB 123825 * 
TB 123826 * 
TB 123827 *- 
TB 123828 * 
TB 123829 *- 
TB 123830 * 
TB 123831 * 
TB 123832 *- 
TB 123833 * 
TB 123834 * 
TB 123835 * 
TB 123836 * 
TB 123837 * 
TB 123838 * 
TB 123839 *- 
TB 123840 *v 
TB 123841 * 
TB 123842 *- 
TB 123843 *- 
TB 123844 * 
TB 123845 * 
TB 123846 * 
TB 123847 * 
TB 123848 * 
TB 123381 *- 
TB 123382 * 
TB 123383 * 
TB 123384 *^ 
TB 123385 *~ 
TB 123386 *- 
TB 123387 *- 
TB 123388 *- 
TB 124060 * 
TB 124061 * 
TB 124062 * 
TB 124063 *

TB 124064 *- 
TB 124065 *- 
TB 124066 * 
TB 124067 * 
TB 124068 * 
TB 124069 * 
TB 124070 *- 
TB 124071 *" 
TB 124072 * 
TB 124073 *- 
TB 124074 *~ 
TB 124075 * 
TB 124076 *- 
TB 124077 *- 
TB 124078 *- 
TB 124079 *- 
TB 124080 *- 
TB 124081 *- 
TB 124082 *- 
TB 124083 *" 
TB 124084 *" 
TB 124085 *~ 
TB 124086 * 
TB 123782 
TB 123783 
TB 123784 
TB 123785 
TB 123786 
TB 123787 
TB 123788 
TB 123789 
TB 123790 
TB 123791 
TB 123792 
TB 123793 
TB 123794 
TB 123795 
TB 123796 
TB 123797 
TB 123798 
TB 123799 
TB 120960 * 
TB 120961 * 
TB 122015 *

TB 122016 
TB 122017 
TB 122018 
TB 122019 
TB 122020 
TB 120944 * 
TB 120945 * 
TB 120946 * 
TB 120947 
TB 120948 
TB 120949 * 
TB 120950 * 
TB 120951 * 
TB 120952 * 
TB 120953 
TB 120954 
TB 120519 * 
TB 120520 * 
TB 120521 * 
TB 119416 * 
TB 119417 * 
TB 119418 * 
TB 119419 * 
TB 119420 * 
TB 119421 * 
TB 119422 * 
TB 119423 * 
TB 120583 * 
TB 120584 * 
TB 120585 * 
TB 120586 * 
TB 120587 * 
TB 120588 * 
TB 120589 * 
TB 120590 * 
TB 120591 * 
TB 120592 * 
TB 120593 * 
TB 120594 * 
TB 120595 * 
TB 120596 * 
TB 120597 * 
TB 120598 * 
TB 120599 * 
TB 120600 *
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* Designate* claims to which the credits were applied for 

the Electromagnetic Survey.
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DEPARTMENT OF MINES

300

August

Mr. J. R. McGinn, ;-'' 
Chief Mining Recorder, 
Ontario Department of Mines, 
Parliament Buildings, 
Toronto, Ontario.

Dear Sir:

We have today recorded Geophysical assessment 
work in the following manner:

s x
24.7 days on each of T.B.1205^3 l to 600 7inclusive, 120519 
to 21^inclusive, 119416^to 23y inclusive. 120944^0 46^ . 
inclusive, 120949^0 52^inclusive, 12096CTand 61, 1220151

20.6 days on each of T.B.124060yto B6 'inclusive, 
to 4#'inclusive, 1233d!1/to S3 inclusive, 123dl7y

The work was submitted by Dr. R. V. Gja, 
2 Phoenix Building, Port Arthur on behalf of the recorded 
holders indicated below.

I assume the reports and maps in duplicate 
will be filed with the Minister within 60 days.

rs very truly,

JGS*RC

c.c.

c.c.

Dr. R. V. Oja,
2 Phoenix Building,
Port Arthur, Ontario.

Messrs. M. C. Addicks Jr. fc Sr., 
5107 Arden Avenue, 
Minneapolis, Minnesota. U.S.A.

Wemco Mining fc Holdings Limited, 
26, 10 Adelaide Street, East, 
Toronto, Ontario.

c.c. Mr. Coleman Morton, 
1145 Arden Road, 
Pasadena, California, 
U. S. A.
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