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SUMMARY 

Detailed ground geophysical surveys, using 
magnetic and electromagnetic instruments have been carried 
out over the thirteen claims comprising Claim Group No. 9, 
Drum Lake Area, Patricia Mining Division, Ontario. 

CONCLUSIONS 

Six electromagnetic conductors of varying 
interpreted worth and three magnetically anomalous zones 
were indicated by the ground geophysical surveys. Four of 
the conductors have a close spatial relationship with the 
magnetic anomalies. Five of the six conductors would 
appear to be formational and probably due to pyrite-
pyrrliotite mineralization with possibly some graphite 
alteration. The sixth, Conductor No. 2, is possibly the 
faulted extension of Conductor No. 3. 

RECOMMENTATIONS 

Further investigations of three of the indicated 
electromagnetic conductors by means of diamond drilling are 
recommended. The initial drilling would comprise five holes: 

Conductor No. 2 - 1 hole 
Conductor No. 3 - 2 holes 
Conductor No. 5 - A - 1 hole 

- B - 1 hole 
any further investigations, whether by diamond drilling or 
some other method, would depend upon the results obtained. 

INTRODUCTION 

From office studies of all available data, i.e. 
government geological maps, aeromagnetic maps, aerial photo
graphs and property reports, an area of 350 square miles, 
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located approximately 50 miles west of Pickle Lake, Ontario 
was selected to be covered by an airborne electromagnetic 
survey. The area is underlain by Precambrian age greenstone 
and sedimentary rock types with some granitic intrusions. 

A contract was awarded to Canadian Aero Mineral 
Surveys Ltd., who carried out an airborne geophysical survey 
over the selected area in June 1969. 

The main parameters measured by the survey were: 

(a) The in-phase and out-of-phase components of the 
electromagnetic field at a frequency of 320 c.p.s. 

(b) Variations in the earth's total magnetic field. 

(c) The radioactivity with a Hamner Electronics 
Products gamma ray spectrometer. 

The written report and maps covering this 
airborne geophysical survey indicated a number of conductors 
of varying interpretive worth. Ground reconnaissance in
vestigations, using magnetic and electromagnetic instruments, 
were carried out over some of the airborne indicated conductors 
and from the results obtained, those deemed worthy of further 
investigation in more detail were acquired by claim staking. 

A picket line grid at 400 ft. intervals for 
control of detailed ground geophysical surveys was cut over 
the 13 claims comprising Claim Group No. 9. Detailed ground 
geophysical surveys were than carried out using a Kelk Dual-
Frequency Magniphase E.M. and a Sharpe MF-1 Fluxgate 
Magnetometer. 

The surveys in question were initiated with the 
commencement of line cutting, on January 20th, 1970 and were 
finished on February 10th, 1970 when the electromagnetic 
survey was completed. 
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LOCATION AND ACCESS 

Claim Group No. 9 is located in the Drum Lake 
area of the Patricia Mining Division, being about 48 miles 
west-southwest from Pickle Lake, Ontario. 

Pickle Lake, lying at 90°15'W. longitude and 
51°30 \N.platitude, is readily reached by automobile or 
truck. Access is by Highway 599, a gravel road which goes 
north from Ignace, a town on the main Trans-Canada Highway, 
160 miles west of Port Arthur, Ontario. The distance from 
Ignace to Pickle Lake is 190 miles. 

The nearest railway point is the village of 
Savant Lake, a station on the main C.N.R. line. Savant 
Lake lies 110 miles south of Pickle Lake on Highway 599. 

The claim group in question must be reached by 
float or ski-equipped aircraft, both of which are based at 
Pickle Lake. 

WORK DONE 

Claim Group No. 9 consists of 13 claims (see Key 
Map), the claim numbers and recorded holders being: 

N.Firth (Licence A28158) 
2001-80 Richmond Street West, Toronto 110. 

Pa.210990, Pa.210991, Pa.210992, Pa.210993, 
Pa.210994, Pa.210995, Pa.210996, Pa.210997. 

and 
G.W.Goettler (Licence A24073) 
2001-80 Richmond Street West, Toronto 110. 

Pa.219572, Pa.219573, Pa.219574, Pa.219575, 
Pa.219576. 

The assessment work performed on these claims was 
done under the direction of: 

C. C. Huston & Associates, 
2001-80 Richmond Street West, Toronto 110. 
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This work consisted of detailed ground magnetic 
and electromagnetic surveys using pre-cut picket lines at 
400 ft. centres for control. All work was carried out 
between January 20th and February 10th, 1970 inclusive and 
covered all the claims listed above. 

No detailed geological mapping has been done to 
date on this claim group. The only known geological maps 
and reports of the general area are: 

O.D.M. Geological Map 448-1935 - Cat River -
Kawinogans Lake Area 

G.S.C. Geological Map 51-1960 - Lake St. Joseph 

G.S.C. Geological Map 2-1926 - Red Lake - Lansdowne 
House Area. 

These geophysical surveys are the only exploration 
and development work that have been performed on this claim 
group. 

A discussion of the surveys and the results obtained 
follows: 

1. Magnetometer Survey 
(a) Instrument 

The magnetometer survey was carried out using a Sharpe 
MF-1 Fluxgate magnetometer. 

The Sharpe MF-1 Fluxgate magnetometer is a vertical 
field fluxgate magnetometer featuring ruggedness and 
stability. The instrument is self-levelling and a 
self-nulling circuit permits rapid accurate measure
ment of the earth's magnetic field from a meter, 
without adjustments or calculations. 

The self-levelling feature of this electronic magnetometer 
elimenates the need for bulky tripods and time consuming 
fine levelling procedures. Further, the instrument is 
relatively insensitive to orientation. Since the instrument 
can be adjusted electronically to cancel vertical magnetic 
fields from plus 100,000 gammas to minus 100,000 gammas, 
there is no need for auxiliary magnets or complicated 
latitude adjustment. 
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The operation of the MF-1 magnetometer is very simple. 
The reading of the metre was set to 500 gammas at the 
chosen base station. This can be done to an accuracy 
of 5 gammas. As successive stations are occupied, 
the instrument is held roughly level and the increase 
or decrease in the vertical component of the earth's 
magnetic field is read directly from the meter. Five 
ranges are available and on the most sensitive range, 
the accuracy is +5 gammas. The above ranges can be 
reversed in polarity as a simple function of the on-
off switch. A precision potentiometer permits 
cancelling the earth's field up to +100,000 gammas. 

(b) Procedure 

When carrying out the survey, the operator starts out 
at the main base station in the morning to "zero" in 
his instrument. From there he proceeds from station 
to station on the chained picket lines, taking readings 
at 100 ft. station intervals except in "anomalous" areas 
where the station interval is reduced to 50 ft. During 
the course of the survey, the operator repeats readings 
at the "base" station so that the diurnal variation of 
the earth's magnetic field can be determined. The 
magnetic readings obtained are corrected for this 
diurnal variation, plotted on the accompanying map and 
contoured at an appropriate interval. This map also 
shows the locations of the E.M. conductors. 

In all, 12.9 miles of picket line were out and 941 
magnetic stations established during the survey. 

(c) Results and Interpretation 

The detailed ground magnetic survey showed three roughly 
parallel linear magnetic trends crossing the claim group 
from west-northwest to east-southeast. 

The first or northerly zone occurs in the northeast 
corner of the claim group, being indicated from 1400N 
L32E to 350'N L40E, and open on both ends. This zone 
is of relatively low magnetic relief (less than 5,000 
gammas). 

The second or central zone extends for approximately 
6,400 ft. from 10+50N, 36+00W to 4+00S, 26+00E The 
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magnetic intensity relief (up to 50,000 gammas) is 
such that this magnetic trend must be assumed as 
being associated with a band of Iron Formation which 
has possibly been broken or displaced by two inter
preted northeast-southwest striking faults passing 
at or near 6+50N, 20+00W and 4+00S, 16+00E. 

The third or southerly zone is of much lower magnetic 
intensity relief (up to 2,500 gammas) with apparently 
two bands and very irregular along strike at the 
western end. (There is a central gap due to no survey 
being conducted there.) This trend is interpreted as 
being associated with possible formational pyrrhotite 
mineralization (associated E.M. conductors). The 
westerly of the two postulated faults would appear to 
pass at or near 3+00S, 32+00W. 

Electromagnetic Survey 

(a) Instrument 

The Keld Dual-Frequency Magniphase Electromagnetic 
instrument is a highly sensitive portable instrument, 
designed for the rapid location of airborne indicated 
electromagnetic anomalies and for reconnaissance and 
detailed electromagnetic prospecting of areas of 
shallow and medium overburden. 

Principles of Operation of the Magniphase Unit 

The Dual-Frequency Electromagnetic Survey Unit consists 
of a transmitter and a receiver unit that is traversed 
in line normal to the geological strike of the suspected 
conductor. When no conductor is present in the immediate 
vicinity of the instrument, the electromagnetic field 
present at the receiver will be only the field transmitted 
by the transmitter unit. This field is referred to as the 
"normal" field and is represented by a "normal" reading 
being taken by the instrument. 

If a conductor is present in the vicinity of the instru
ment, the electromagnetic field at the receiver station 
will be composed of the normal field from the transmitter 
and the anomalous field arising from eddy currents in the 
conductor. This resultant field will differ in magnitude 
and/or phase from the normal field and this difference 
will be registered by the instrument. 
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The Dual Frequency Magniphase permits efficient operation 
ac either 800 or 2,400 c.p.s. The lower frequency should 
be used for larger massive targets while the higher frequency 
should be used for small, poorly conducting shallow targets. 

(b) Procedure 

The electromagnetic survey employed the Kelk Dual Frequency 
Magniphase electromagnetic instrument operated in the 
horizontal coil configuration with a tranemitter receiver 
separation of 200 ft. The inst-ument which has an output of 
1.5 watts, may be operated at either 800-2,400 cycles per 
second. In general, readings of the amplitude and phase of the 
resultant field at the high frequency (2,400 c.p.s.) were 
recorded at station intervals of 100 ft. In anomalous areas 
the station interval was reduced to 50 ft. and readings at 
both high and low frequencies (800 c.p.s.) were recorded. 

Plotted on the accompanying maps at the scale of 1 inch -
200 ft. are profiles of the high frequency p^ase and 
amplitude. The scale of the phase profiles equals 100 units 
(25°) to the inch and of the amplitude profiles equals 100 
units (30%) to the inch. When significant conductors are 
located, the low frequency phase is also plotted. 

In all, 763 electromagnetic stations were established on 
the 12.9 miles of picket lines. 

Conductivity Determinations 

The ratio "R"(shown on the accompanying maps), refers to the 
ratio of high frequency amplitude response to the high frequency 
phase response. When significant conductors are detected, the 
ratio is plotted beside the conductor. In general, the ratio 
increases as the conductivity of the detected conductor increases 
and a ratio greater than 1.5 if considered to represent a 
good conductor, 0.8 to 1.5 is a moderate conductor and less 
than 0.8 is a poor conductor. 
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The ratio "r" is the ratio of the low frequency phase 
response to the high frequency phase response. A ratio of 
0.8 or higher is considered to represent a good conductor, 
0.5 to 0.7 is a moderate conductor and less than 0.5 a 
poor conductor. These ratios are not shown although they 
have been worked out and used in the interpretive study 
of the survey results. 

Bar representations cf the conductors are also shown on 
the maps, with the width of the bars being the approximate 
interpreted width of the conductive zones. 

In some instances, due to (1) off scale (O.S.) readings 
(usually in the amplitude), or (2) two or more parallel 
conductors over a short distance, condictivity and width 
estimates cannot be made. 

(c) Results and Interpretation 

The derived electromagnetic data can be fairly readily 
broken down into six anomalous conductive zones as follows: 

No.I A very weak (R 0.7) and relatively narrow (+ 20 ft.) 
conductor located at 10+00N, Line 36E and 6+50N, Line 40E. 
There is an associated, low magnetic relief anomaly. This 
conductor is open to the southeast and possibly to the north
west. It is not considered of much interest, there being a 
known, very minor, banded, weak Iron Formation on strike to 
the northwest. 

No.2 A moderate <R 0.9 
condictor indicated at 
This condictor is just 
the Iron Formation. {A 
staking the claim group 
anomalous indications a 
orate conductivity and 
The interpretation give 
lense of conductive mat 
fair thickness. 

) and medium width 
6+00S, Line 24E and 
off the nose of the 
reconnaissance E.M. 
, is located midway 
nd was interpreted 
in the order to 100 
n thus to this cond 
erial, +500 ft. in 

{20 to 40 ft.) 
5+60S, Line 28E. 
southeast end of 
line, ran before 
between the two 
as being of mod-
ft. in width). 

uctor is pod or 
length and a 
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No. 3. A moderate to good (R.1.0 to R 2.15), long conduc-
tive zone closely associated with the interpreted Iron 
Formation (magnetics), exterding from 5+00S, Line 16E to 
9+00N, Line 40W. This zone would appear to be due at least 
to two parallel bands of conductive material, one located 
at or near the magnetic peak values (often in a minor trough 
between two highs), the other on the south flank of the mag
netic anomaly. Many off scale readings make for difficult 
interpretation. However, as this conductive zone is quite 
long and regular it is readily interpretive as a bedded 
formational zone, possibly with graphitic alteration or con
taining pyrite-pyrrhotite mineralization. 

No. 4 A relatively good (R 1.8) but extremely narrow {+ 5ft.) 
located at 550'N, Line 0 and 580'N, Line 4W. Due to the width 
and length (+ 500 ft.), the conductor at present, is not con
sidered of too much interest. 

No. 5 This zone is divided or considered, in two parts, A 
and B, the gap existing between them having not been tested 
by the survey, but the results of the airborne survey in
dicate they are the same conductive zone. 

Part A 

At the east end is a good (R 211), fairly wide (50 to 80 ft.) 
conductive zone, associated with a low magnetic relief trend, 
indicated from 17+00S, Line 12E to 15+00S, Line 4 but still 
open on both ends. This conductor is interpreted as form
ational (length and strike) and possibly due to pyrite-pyrrhotite 
mineralization (magnetics) with or without accompanying graph
itic alteration. 
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Part B 

A good {R 1.9) medium width (+ 25 ft.) conductor with an 
irregular magnetic association. This conductor is indi
cated from 840*S, Line 16W to 175'S, Line 40W but is still 
open on both ends. As the magnetics are quite irregular 
and this is definitely a formational conductor, it is in
terpreted as being a band of pyritic and/or graphitic 
alteration with irregular pyrrhotite associated with it. 

No. 6 This is a poor to moderate (R 0.78 - 1.67) extremely 
narrow (+ 5 ft.) conductor with no magnetic association. 
The conductor is indicated from 800'S, Line 28W to 550'S 
Line 40W, and is still open on strike to the West. Little 
or no importance is given to this conductor. 
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PERSONNEL 

The following personnel have been associated with this 
geological survey: 

Line Cutting and Chaining 

G. Fenelon 

H. Palmu 

V. Bernicott 

M. Chisel 

B. Gordon 

H. Brown 

N. Firth 

Sioux Lookout, Ontario 

2001-80 Richmond Street West, Toronto 
•I n 

E. M. Survey 

M. Chisel 

H. Brown 

N. Firth 

Sioux Lookout, Ontario 

2001-80 Richmond Street West, Toronto 
•i 11 •I n 

Magnetometer Survey 

H. Brown 

N. Firth 

2001-80 Richmond Street West, Toronto 
ti M n 

Draughting 

P. Morra 

H. Brown {field) 

N. Firth (field) 

2001-80 Richmond Street West, Toronto 
M n 11 M 
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Report 

N. Firth 2001-80 Richmond Street West, Toronto 

Typing 

M. Davies 2001-80 Richmond Street West, Toronto 

All of which is respectfully submitted, 
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