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I. INTRODUCTION

Linecutting was carried out over 20 claims in the 

Hough Lake Area, north of Savant Lake, Ontario in July, 1979. 

This was followed by magnetometer and VLF-EM surveys in early 

September 1979. The results are plotted on the enclosed maps.

II. LOCATION, ACCESS AND

The property is located 2 miles west of Highway 599 

and l mile north of the Marchington Road about 12 miles north 

of the community of Savant Lake, Ontario. There are 20 claims in 

the group numbered Pa 391647 to 391660 and Pa 391718 to 391723 

inclusive in a continuous block. The claims are held by 

Falconbridge Copper Mines Ltd., P.O. Box 40, Commerce Court West, 

Toronto, Ontario.

The claims have been largely logged off. Driveable gravel 

logging voads run from the Marchington Road to most parts of the 

claims. The Marchington Road is a gravel road running west from 

Highway 599, about 12 miles north of Savant Lake, Ontario. 

Highway 599 is a paved highway connecting with the Trans-Canada 

Highway about 80 miles south of Savant Lake at Ignace, Ontario. 

Savant Lake is also a station on the northern CNR transcontinental 

line.

III. PREVIOUS EXPLORATION

No previous exploration is known to have been carried 

out, and no evidence was seen of previous work during the surveys.



R. A. MACOnEGOn. P ENG PAGE NO.

PREVIOUS EXPLORATION ( continued)

The area has probably been staked previously during the several 

staking rushes which have occurred in the area, but without any 

known finds.

IV . TOPOGRAPHY

The claim area has very low relief, It is largely 

muskeg with low gravel eskers. About 7(n of the claim area has 

recently been logged off, leaving many brush piles, fallen trees 

and deep holes in the muskeg from heavy machinery. Rock outcrop 

is sparse.

V. GEOLOGY

The area has been geologically mapped by W.D. Bond 

in 1972.

The claims are underlain by felsic metavolcanics rocks, 

with some intermediate metavolcanics in the south part. Outcrop 

is quite sparse, with most of the property being drift covered.

VI. SURVEY PROCEDURES
J
.i

j The claims were covered by linecutting from a Baseline(303)
O

cut at an Azimuth of 280 across the centre of the claims. The 

baseline was laid out l kilometre south from the "O" point on a 

previous cut baseline (20S) to the north. Initially a number of 

lines were cut south from Baseline 20S, however this was unsatis 

factory as Baseline 20S was a winter cut line and could not be

(1) W.D. Bond, O.D.M. Prelim. Map P933
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SURVEY PROCEDURES (continued)

used to accurately turn off lines. The remaining lines were 

turned off Baseline 30S and driven north to Baseline 20S and south 

to the approximate claim boundary.

The baseline was chained and picketed at 25 metre 

intervals with crosslines turned off every 100 metres. The 

cross lines were cut to the claim boundaries and picketed at 

25 metre intervals.

Magnetometer readings were taken with a Barringer GM-122 

Proton Precession Magnetometer at 25 metre intervals along both 

cross lines and baselines. The looping method was used for 

control of diurnal variation. In this method a base station is 

selected, and readings taken along lines describing a loop, 

arriving back at the starting base station in less than two hours, 

A second loop is then started using either the same base station 

or another which is tied to the previous loop. Readings are then 

corrected for diurnal variation by assuming the time between 

readings is the same and distributing any variation equally among 

the intervening readings. No correction was applied less than 

the accuracy of the base station readings.

A VLF-EM survey was also carried out using a Crone 

Radem instrument set to the signal from Cutler, Maine (17.8 Khz). 

Readings were taken at 25 metre intervals using the procedure 

outlined in Appendix I. The looping method was used for control 

of variation, the same as described for the magnetometer survey.
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VII. DISCUSSION OF RESUT.TS 

Magnetometer

The magnetic profile across the claims is essentially 

flat. There is no indication of magnetic rocks on the property.

VLF-EM

The VLF-EM survey shows 11 anomalies across the

property. Most of the anomalies do not have strong cross-overs, 

and while some are quite persistent across the property the 

relatively weak cross-overs and lack of magnetic correlation 

suggests topographic features or possibly shearing along the 

contact between different rock types.

Anomalies A,fl f and C

These three anomalies form what may be a single 

discontuous anomaly across the north part of the property. It 

approximately coincides with the contact between felsic rocks 

to the south and sheared intermediate rocks to the north. There 

is no magnetic correlation. The anomalous feature is apparently 

dipping to the north.

Anomaly D

This is a weak 2 line anomaly in an area of extensive 

overburden.

Anomaly E

A four line anomaly with moderate cross-overs on the 

two end lines and weak in the centre. It lies along the edge 

of a creek. The area should be prospected, particularly at the 

east end.
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Anomalies F and G

These two anomalies with weak to moderate cross-overs 

trend east-west just south of the baseline. They are probably 

the same feature. The location contains considerable gravel 

overburden and patches of swamp. The cause of these anomalies 

is unknown.

Anomalies 11 and K

These two anomalies trend east-west across the south 

part of the property. On the west half of the property they 

follow approximately the course of a creek, but anomaly H 

diverges from the creek and continues east where the creek turns 

south. The anomaly approximately follows the contact between 

__ felsic rocks to the north and mafic rocks to the south. These
i W
i anomalies appear similar to anomalies A, B, and C in this respect,

Anomalies I and J

These two three-line anomalies in the south central 

part are in an area of overburden. They are fairly weak and 

probably caused by overburden or topographic features.
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VII. CONCLUSIONS

The survey indicated no magnetic features.

The VLF-EM survey located a number of anomalies. 

While topography may be suspected due to the extensive gravel 

and muskeg overburden; Anomalies A, B and C in the north and 

H and K in the south appear to follow felsic-mafic contacts 

and could be significant. They may warrant checking with a 

more discriminating geophysical method.

Anomalies F and G occur within the felsic rock unit 

and may warrant ground checking.

Respectfully submitted

September 12, 1979 R' A ' MacGregor, P- Eng.
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CERTIFICATE

I, Robe-Tt A. MacGregor, certify:

1. I am a Mining Engineer residing at 134 Palace Drive, 
Sault Ste. Marie, Ontario. I have worked as a 
mining engineer and geologist for the past 17 years.

2. I am a member of the Association of Professional
Engineers of the Province of Ontario and a member of 
the Canadian Institute of Mining and Metallurgy.

3. I .attended Queen's University for two years in the 
Mining-Geology course.

4. I personally carried out or supervised the field work 
on the subject claimn. r . ,.
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Da to R.A."MacGrXgor



Ontario

Ministry of Natural Resources

GEOPHYSICAL - GEOLOGICAL - GEOCHEMICAL 
TECHNICAL DATA STATEMENT

File.

TO BE ATTACHED AS AN APPENDIX TO TECHNICAL t EPORT
FACTS SHOWN HERE NEED NOT BE REPEATED IN RKPORT 

TECHNICAL REPORT MUST CONTAIN INTERPRETATION. CONCLUSIONS ETC.

  5•z.
o
w

(d

Type of Survcy(s). 

Township or Area. 

Claim iloldcr(s)_

Magnetometer and VLF - EH 
Hough Lake Ay e a,.—,—.—..—^. 
FalconBridqe Copper Ltd.

Survey Company. 

Author of Report. 

Address of Author P-O.

Tnc.

R. A. MAgfiragor

111Q, Eaul^ 5t.a.

Covering Dates of Survey July - fiftpt--nmhor 1070
(Unccutling lo office)

33.56 kilometersTotal Miles of Line Cut.

SPECIAL PROVISIONS 
CREDITS REQUESTED

ENTER 40 days (includes 
line cutting) for first 
survey.

ENTER 20 days for each 
additional survey using 
same grid.

Geophysical 

 Electromagnetic.

DAYS
per claim

 Radiometric

-Other

Geological.

Geochemical.

AIRBORNE CREDITS (Special provision credit* do no! apply lo airborne lurveyi)

Magnetometer. .Electromagnetic. .Radiometric
(enter dayt per claim)

n ATR- September 1277ftir. NATiiRR ;
Aulhofof Report or .A gem

Res. Gcol.. .Qualifications.
d 1) J s.

Previous Surveys 
File No. Type Date Claim Holder

MINING CLAIMS TRAVERSED 
List numerically

Pa 391647

.3916.48.

391652

391654.

.3.91655,

.391.656.

.35.16.53., 

.35.1*5.6.0.,

.35JL719.

.35JL720. 

391721

(number)

Q 
Q 
0)

TOTAL CLAIMS. 20
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GROUND SURVEYS — If more than one survey, specify dala for each type of survey

Number of Stations. 1,362
Mag - 1,362

Station interval. 

Profile scale ——

25 roatras
l cm - 1Q0

.Number of 

.Line T:.,-inE

Contour interval. 250 qaroroan

C
Uu"z.
C
<
^?.

1 gamma
Instrument ____
Accuracy — Scale
Diurnal correction method.

Base Station check-in interval (hours).

Base Station location and value ...——

Barringer GH-122

looping method

Or 1688

Various alon DftB"* Lino

ELECTROMAGNETIC

Instrument

Coil <-mifijfiir.it irm

H/ A
Coil *cp:ir:itiiill .... ,. '

- 1/20 
Accuracy. . ,..../ -.. .

Method: ?t) Fixed transmitter D Shoot back D In line
Frrq.irnry Cutler MaittO 17.0 KHZ

(iptcify V.L.F. nation)

d Parallel line

Parameters m. :....^i Pip Angle of tho HoBultant Field; Field Strength

•** 
H
^
< 
tt
O

Instrument.

Corrections made.

Base station value and location

Elevation accuracy.

* n*~ •

**^"^''^ --*HyiV,

Instrument _________ 
Method D Time Domain
Parameters — On time . 

- Off time
— Delay time ———
— Integration time.

D Frequency Domain 
_ Frequency ____ 
_ Range,—.——-—.

Electrode array — 
Electrode spacing. 
Type of electrode .
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FIELD STRENGTH meter
BATTERY test and "STEADY" 
or "KEYED" signal switches
INCLINOMETER

FIELD STRENGTH range switch

VOLUME CONTROL 
ON-OFF switch

STATION SELECTOR switch

BATTERY COMPARTMENT 
(inside)

CONDUCTOR DIRECTION ARROW- 
SPEAKER

This is a rugged, simple to operate, ONE MAN EM unit. It can bc used without line cutting and is thus 
ideally suited for GROUND LOCATION OF AIRBORNE CONDUCTORS and the CHECKING OUT OF 
MINERAL SHOWINGS. This instrument utilizes higher than normal EM frequencies and is capable of detecting 
DISSEMINATED SULPHIDE DEPOSITS and SMALL SULPHIDE BODIES. It accurately isolates BANDED 
CONDUCTORS and operates through areas of HIGH HYDRO NOISE. The method is capable of deep 
penetration but due to the high frequency used its penetration is limited in areas of clay and conductive overburden.

The DIP ANGLE measurement detects a conductor from a considerable distance and is used primarily 
for locating conductors. The FIELD STRENGTH measurement is used to define the shape and altitude of the 
conductor.

fe-;.



SPECIFICATIONS

Source of Primary Field: VLF Communication Stations 12 lo 2 4 K l l/.

Number of Stations: 7 switch selectable

Stations Available: The seven standard stations arc Cutler, Maine, 17.8; Seattle, Washington, 
18.6; Collins, Colorado, 20.0; Annapolis, Md., 21.4; Panama, 24.0; Hawaii, 23.4; Hngland, 16.0. Alternative 
stations which may bc substituted arc: Gorki, Russia, 17.); Japan, 17.4; Finland, 19.6; Arstralia, NWC, 22.3 KHz.

Check (hat Slalion is Transmitting: Audible gun) from speaker.

rannnelcr.s Mcasureb d Menus:
(1) DU' ANGLli in degrees, from the horizontal of the magnetic component of the VLF field. Detected by 
minimum on the field strength meter and read from an inclinometer with a range of ±S0 0 and an accuracy of i Vi 0 ,

(2) Field Strength (total or horizontal component) of the magnetic component of the VLF field. Measured 
as a per cent of normal field strength established at a base station. Accuracy :L2Ce dependent on signal. Mclcr 
has two ranges: O — 3009'o and O — 60()9o. Switch for "keyed" or "F.S." (steady) signal.

(3) Out of I'hasc component of the magnetic field, perpendicular in direction to the resultant field, measured 
without sign, as a per cent of normal field strength. This is the minimum leading of the Field Strength meter 
obtained when measuring the dip angle. Accuracy -J:29o.

Opct-itinj; Temperature Range: -200 to -HIO" F.

Dimensions and Weight: 3.5" X 7.5" X 10.5" — 6 Ib.

Shipping: Foam lined wooden case — shipping wl, — 15 Ib.

Bullciies: 2 of 9 volt: Evcrcady 216, Burgess 2U6, Mallory M-1604

Average life expectancy — 3 weeks lo 3 months dependent on amount 
of usage.

Units Available on a Rental or Purchase Basis. 
Contract Services Available for Field Surveys.
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3C07 WOLrCDALn MOAD 

MISSISSAUGA, ONTARIO 

CANADA
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INSTRUCTIONS FOR OPERATION OF THE

RADEM VLF-EM RECEIVER

(1) Transmitter Stations

The VLF Communication Broadcast stations are positioned 
throughout the world. At present, 12 of these stations broadcast 
steadily except for maintenance periods usually of 1/2 to 1/3 days 
per week. The RADEM receives any 7 of these stations with selection 
by means of a switch. The usable range of the stations varies 
widely with power and transmission conditions but is usually between 
1000 and 5000 miles. Two types of signals are broadcast "keyed" 
{on and off) and "frequency shift" (FM). Frequency shift provides 
a steady signal and is most suitable for Field Strength measurements, 
When a "Keyed" signal is used the receiver must be switched to the 
keyed signal "K" position for Field Strengtli Measurements.

A station should be selected that is located in the same 
direction as the regional strike. If in doubt of the geological 
strike two orthogonal stations should b(N read.

(2) Field Measurement

(a) Dip Angle of Resultant Field

Technically the angle in degrees, from the horizontal, of 
the major axis of the polarization ellipse. This is the easiest 
measurement to make since it is not dependent on changes in signal 
strength. The dip angle measurement detects a conductor from a 
considerable distance - from several hundred to several thousand 
feet. Direct plotting of the dip angles often does not clearly 
define the shape or position of the conductor. If strong regional 
effects occur the conductor may not produce a cross-over and may 
be defined only by a sharp variation in dip angles.

Two methods arc available to overcome this defect in the 
dip angle measurement: (1) Field Strength measurement and (2) 
treatment of the Dip Angle data by means of a simple process deve 
loped by D. C. Fraser and described in Geophysics Vol. 34, #6, 
December 1969.



(b) Field Strength Measurements

These measurements do not detect the conductor until they 
are-almost above it. Thus they are independent of regional trends 
and accurately define the shape and boundries of the conductor. 
This is simply achieved by contouring the Field Strength rcndJngs. 
Either the Resultant Field Strength or Horizontal Component of the 
Field Strength are measured, usually the latter, since it is easier 
to read.

The Field Strength of a VLF station varies with time thus 
a base station must be established and drift corrections applied 
as in a magnetic survey. Drift is particularly rapid during sun 
rise and sunset (5(H per hour) and reading is not advised during 
this period. The primary base station ir? usually located in ci non 
conductive area where the dip angle is near "O" and the out-of-phase 
signal is also "O" - the Field Strength is set at 100 at this station 
and this is the Normal Field Strength standard for .the survey.

{c) "Out-of-Phase" Field Strength Measurement

This is in effect the out of phase component perpendicular in 
direction to the resultant field. The measurement is without sign 
and is sensitive to very low orders of conductivity. It is simply 
the minimum reading of the Field Strength meter obtained when reading 
the Dip Angle. It is expressed in terms of percent of the normal 
Field Strength. It is not usually recorded unless very low orders of 
conductivity are of interest.

FIELD PROCEDURE;

(1) Make sure the "Normal" - "K" switch is in the normal position.

(2) Hold the RADEM with the meter faces horizontal. Rotate the 
instrument in a horizontal plane, by moving the body until a null 
is observed on the Field Strength meter. This aligns the base of the 
instrument in the direction of the VLF field and the operator will 
be facing in the direction of the transmitting station.

(3) Raise the instrument such that the meter faces are vertical and 
rock it back and forth until a minimum is obtained on the Field 
Strength meter (switch on 0-300 scale). This minimum is the"0ut-of- 
Phase" reading. Holding the instrument at the minimum position rerd 
the inclinometer for the Dip Angle reading. Note that the arrow 
through the "o" of Crone points towards the conductor. If this is 
north then the inclinometer reads 17 0 N and the conductor is towards 
the north. This convention leaves no doubt as to where the conductor 
is located. The operator must be able to recognize between a true 
cross-over and a false cross-over and this convention is established 
to help simplify this matter.

C



(4) For a Horizontal Field Strength measurement hold the meter 
face horizontal and rotate this instrument in n horizontal plane 
until a maximum reading is obtained. This will be approximately in 
a direction at right angles to the operator. For a Resultant Field 
Strength measurement - this is the maximum Field Strength reading 
obtainable - and is obtained by holding the RADEM at right angles to 
the operator and inclined at the same angle as the dip angle.

(5) For a Field Strength reading with a "Keyed" VLF signal move 
the "Normal" - "K" switch to the "K" position. It must be returned 
to the "Normal" position for the dip angle measurement.

Since the Field Strength varies with time this reading must be 
tied to a base station with drift corrections applied similar to a 
magnetometer survey. If possible the primary base station should 
be established in a non-conductive area where the dip angle is near 
"O" with out of phase near "O" and where the volume control is 
adjusted such that the Field Strength reading is "100".

EXAMPLE OF FIELD SHEET

Station Out of Dip Angle Field Strength
L 6+OOW Pluise-% Degrees____Reading Time Drift Corr, Remarks

lON-Base
10+50N
UN
11+50N
12N
12+50N
13N
13+50N
14 N
14+50N

lON-Base

2 
2 
O 
O 
O 
4 
6 
6 
O 
O

O 
O
2N
6N

12N
22H
20N
8N
IS

12S

100
100
99

101
102
118
185
263
247
164

114

9:00
.02
.04
.06
.08
.10
.12
.14
.17
.20

0
0
-1
-1
-2
-2
-2
-3
-3
-•4

10:10 -14

100
100
98

100
100
116
187
260
245
162

100

Lake 
Lake

Road 

X'over

TRANSMITTER STATION SHUT DOWN TIMETABLE

Monday
Tuesday
Wednesday
Thursday
Friday

8:
12:
7:

11:
- 9:

00
00
0^
00
00

a.
a.
a.
a.
a.

m.
m.
m.
m.
m.

to
to
to
to
to

2
5
1
7
1

:00
:00
:00
:00
:00

P-
P.
P-
P-
P-

m
m
m
m
m

*

*

*

*

(All times Eastern Standard)

Annapolis, Maryland 
Hawaii
Balboa, Panama 
Seattle, Washington 
Cutler, Maine

BATTERIES

For units up to f 100 - 2 of 9 volt batteries required. 
For units above #100 - l only battery is required but plugs for 2 
batteries are supplied for cold weather operation.
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Ministry of Technical Assessment 
Natural
Resources Work Credits 

^Ontario

l ile

l

Recorded Holder 

Township or Area
———falconbridge Copper Limited 

Evans Lake

Type of survey and number ol 
Assessment days ciedil per claim

Geophysical
Electromagnetic 

Magnetometer _

Radiometric.

Induced polarization . 

Section 86 (18) —-

Geological __ —-

Geochemical.

________ days 

________ days 

_______.. dnys 

_____ __ days 

_______ djys 

_______ days

Man days Q 

Special provision 153

Airborne d 

Ground H

Q Credits have been reduced because ol partial 
coverage ol claims.

CD Ciedits have been reduced because ol corrections 
to work dales and figures of applicant.

Mining CUinit Aiv .

Pa. 391647 to 60 inclusive 

391718 to 23

Special credits under section 86 l15a) (or the following mining claims

No credits have benn allowed (or the (ollowing mining claims

"- IJ not lutticicnlly covered by tht lurvey L.J Intulliciriil I fclmical data filed

i The Mining Hecofdor mny rrduco Iho nbovo credits il necessary in oulor Ihnl Iho tol.il number ol approved nj'frmfni dnys icrordcd on 
clnirn does nol exceed Ihe maximum allowed as follows: CiPdphy^lcal — flO; Geological — 40; Geochemical -- 40; Srfiion PC-ltPlf.O:



Ministry of
Natural
Resources

Notification of recording MINIMG I.A!^;, S .X. i 

of assessment work credits

i.

-ti*
li ,:

*' 

If.'

Lindt Adminimsiion Branch 

Mining Lands Section 
Ministry ol Nitu'll Resources 
ROO.-D 1617. Whitney Block 
Queen's Park. Toipnlo 
M7A tW3

Dale ol recording ol work: 

Recorded holder:..

.1^.8,,-19Z9,

Address:...P.Q...-.Bpx^.i|p, ..Commerc.e....Co.urt, West, Toronto,. Ont, .MSL IB'1

Township or Area:____ . .. ...Eva.US-.Lake..Mrl7JJi——__ ..————..— —— ____, —— .-...~ ——

Typo ol survey and number ol 
Assessment days ciedit per claim

Geophysical
pnelectromagnetic—————^i———~-.— ———days 

Magnetometer__..___-LO————.__-———days 

Radiomelnc ————————,. -———..........—-days

Induced polariinlion____,._ .._..... __days

Seclion 86 (18)——————.————__—.days 

Geological_________... .^...... ..jiays

Geochemical___________..

' Man days D 

Special provision D

———.———days

Airborne D

Ground fcJ

Mining claims

Pa. 39l6'l7-52 incl
Pa. 39165^
Pa. 391657-60 incl
Pa. 391718-23 incl,

Notice to recorded holder:

IJ3 Survey reports and maps in duplicate tie submitted 
to the Lands Administration Brand), Toronto with 
in GO days from the dale of recording of this work.

G Reports and maps are being forwaitled to Uie Lands 
Administration Branch with this letter.

Mining recorder

c c. Falconbridge Copper Ltd- Tor, 
c.c. Mr. P.R. Mattinen-Dryden

#79-105

LA. 065



Onlniio

Ministry of 
j Natural 

Resources

Your tile:

Ouilile: 2.3087

1980 03 24

• 
"

Mr. Albert Hanson
Mining Recorder
Ministry of Natural Resources
Box 669, Court House
Sioux Lookout, Ontario
POV 2TO

Dear Sir:

Re; Mining Claims Pa. 391647 et nl. Evans Lake, File 2.3087

The Geophysical (Electromagnetic i Magnetometer) assessment work 
credits as shown on the attached.statement have been approved 
as of the above date.

Please inform the recorded holder of these mining claims and so 
indicate on your records.

Yours very truly,

E.F/ Anderson
Vrector 

Land Management Branch

Whitney Block, Room 6450
Queen's Park
Toronto, Ontario
M7A 1W3
Phone: 416/965-1316

lv DN:ie

cc: Falconbridge Copper Ltd. 
Toronto, Ontario 
Attn; Mr. Hario G. Hanza

Resident Geologist x 
Sioux Lookout, Ontario
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MAGNETOMETER SURVEY 

HOUGH LAKE AREA

SCALE p 5000

BY

COLE x EXPLORATIONS INC.
FOR

FALCONBRIDGE COPPER LTD.

INSTRUMENT: BARRINGER GM-122 
CONTOUR l NTERVAL ?. 00 GAMMAS
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VLF-EM SURVEY
(FIELD STRENGTH)

HOUGH LAKE AREA

SCALE P 5000

BY 

COLEX EXPLORATIONS I.N C

FOR 
FALCONBRIDGE COPPER LTD.

INSTRUMENT: CROME RAOEM 
STATION: CUTLER MAINE 17-SKHz

52J07SE876S 2.3087 EVANS LAKE 210



? VLF-EM SURVEY
{DIP ANGLE OF THE RESULTANT FIELD)

HOUGH LAKE AREA

SCALE '5000

BY

COLE X EXPLORATIONS INC. 

FOp
FALCONBRIDGE COPPER LTD.

INSTRUMENT'CRONE RADEM 
STATION; CUTLER M AINE 17-SKHz.


