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1. INTRODUCTION

On September 9, 1978, a combined helicopter borne
Magnetic and Electromagnetic Survey was conducted over the
EAGLE, FRED and SHALE claims on behalf of Mr. Allen Carlos

of Whitehorse, Yukon Territories.

The survey consisted of ten traverses totalling 62
linear kilometers. The survey traverses were oriented north-
east to south-west at an interline spacing of 400 meters.
Aircraft positioning laterally was controlled from photo-
mosaics and horizontally controlled by means of a radar
altimeter. A mean terrain clearance of 65 meters for the
helicopter was maintained and continuously recorded on the

analogue chart and magnetic tape.

The Geonics 33-1 Electromagnetometer is a solid state

system especially designed for helicopter transport.

It consists of two coaxial coils, one serving as a
transmitter and the other as a receiver, which are mounted
six meters apart, in a rigid "bird" with their axes horizontal
and in the diréction of flight. The bird is towed 30 meters
below the helicopter by means of a suitable cable which also

carries the electrical signals and power to and from the bird.



The system operates at 736 hertz. Changes in the
alternating magnetic field at the receiver coil, caused by
eddy currents in the subsurface rock, are recorded. These
changes are expressed in ratios of the normal undistorted
primary field. They are so small as to be expressed in
parts per million or p.p.m. Total field and quadrature VLF
data were recorded on the analogue tape, but were not compiled,

and were used for reference in the interpretation procedure.

The magnetometer used on this survey was a Barringer
AM-104. It is a total field nuclear precession instrument which
measures the magnetic field strength with a sensitivity of one
~gamma. The sensor is tordidal and is positioned, with its
axis vertical, half way between the helicopter and the E.M.

33-1 bird.

The data for this survey was recorded on magnetic tape
made compatable for computer processing, and simultaneously

displayed on an 8-track recorder.

Appendix I gives details of the geophysical equipment
used for this survey. Appendix II describes the flight tape

and flight path recovery process.



2. DATA PRESENTATION

Electromagnetics

The Electromagnetic Survey Profiles and Filtered
Magnetics Map shows the profiles of inphase and quadrature
E.M. responses along the flight lines with contours of
the filtered magnetic values. The E.M. profiles are
transcribed and plotted from magnetic tape recorded in

flight, after assigning a suitable base level value.

The Electromagnetic Survey Interpretation Map shows
inphase anomaly amplitude in parts per million (p.p.m.)
of the primary field strength, and the apparent conduc-
tivity thickness values which are divided into 10 ranges shown
on the map'legend. These are represented on the map

as a number within a circle at the anomaly location.

Apparent depth is calculated from the phasor diagram
shown on the Electromagnetic Survey Interpretation Map.
The apparent depth may deviate from the true depth
because the conductor may differ substantially from
the half-plane model, or the anomalous response may be
distorted by conductive overburden. Most of the conductors
are less deeply buried than indicated by their apparent

depth values.



Magnetics

The Total Field Magnetic Map shows contours of the
total magnetic field uncorrected for regional variation.
The maps are computer contoured at an interval of 20
gammas with 100 gamma contours "weighted" for clarity.
Magnetic depressions are indicated with an upper case

letter "L" located inside the enclosure.

The filtered magnetic contours, which are displayed on
Maps 1 and 4 are based on a modified second derivative
operator, and are designed to highlight magnetic discon-

tinuities and linear features.



3. INTERPRETATION

General

Both Magnetic and Electromagnetic Maps can be inter-
preted to reveal areas underlain by different rock types
and lineaments which could indicate fault zones. Magnetic
maps can reveal the location of orebodies which contain
higher percentages of magnetite or pyrrhotite than the

surrounding rocks.

The electromagnetic responses encountered by the survey

are of three main types. Bedrock conductors, responses which

are due to surficial conductivity, and a combination of
the above; a bedrock conductor overlain by a layer of

conductive overburden.

Where a conductive material overlays a bedrock conductor
the response due to the bedrock layer is superimposed on
the response of the overburden. Depending on the
conductivity contrasts, and the thickness of the overburden
some bedrock conductors can be recognized through the

surficial layer.

The interpretation was aimed at determining which
conductors are bedrock features and constructing a "pseudo-
geological" map from the geophysical parameters. This

interpretation is displayed on Maps 3 and 6.



Conductivity-thickness is the "parameter-pair" measured
with the electromagnetometer. Materials which conduct
electronically, metallic sulphides and graphite, have
higher conductivity-thickness values than electrolytic
conductors such as clays (in overburden) and ion rich.

rivers or sloughs.

There is overlap, but typically electrolytic conductors

have conductivity-thickness values less than 8 mhos.

When conductors are also magnetic the electromagnetic
responses can become distorted. The distortion tends to
decrease the inphase response, often reversing the sign
of the E.M. anomaly. Apparent depths and conductivity-
thickness products, in this case, are generally not

representative.



4. DISCUSSION OF RESULTS

Zones of conductive bedrock and volcanic rocks have
been outlined on Map 3. The kilometer wide zone of conductive
rock, labelled C, is a formational response and is typical

of graphitic sediments.

Within the conductive zone, two areas of increased
conductivities are indicated as shaded areas. The conductivity-
thickness values, in those areas range between 30-60 mhos on

a background of 15-30 mhos and are formational in character.

A distinct change in conductivity occurs at the contact
between Zone C and Zone D. The rocks in Zone D are substan-

‘tially more resistive than Zone C.

The zones labelled V are characterized by relative
changes in magnetic susceptibilities which are indicative

of volcanic rock.



5. CONCLUSIONS AND RECOMMENDATIONS

The electromagnetic and magnetic surveys were successful

in delimiting areas of conductive rocks and rocks of increased

magnetic susceptibility.

The information taken from the maps in this report should
be combined with the available geological data and specific

drill ‘targets identified.



6. SUMMARY

The survey areas have been measured for conductivity
and magnetic susceptibility. On the basis of the parameters
pseudo-geological maps have been constructed and they indicate

zones where host rocks, suitable for Faro type orebodies, may

occur.

Respectfully submitted,

AERODAT LIMITED

luldrake

R. F. Sheldrake, B.Sc.

November 15, 1978. '//?? ‘,Zg'
e///t/L/

Toronto, Ontario. W. P. Boyko, M.Sc., P.ZEng.
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APPENDIX T

Instrumentation

Electromagnetic Instrument

Type: ' Helicopter mounted in-phase -~ quadrature
instrument manufactured by Geonics Limited,

Toronto.

Coils: The transmitting and receiving coils are coaxial
6 meters apart in a towed bird 30 meters below
the helicopter. The coil axis is in the direction

of travel.
Frequency: 736 Hz.

Noise Level: Approximately 1/6 p.p.m.

VLF Electromagnetic Instrument

Type: Totem 1A - quadrature and total field instrument

manufactured by Herz Industries Limited, Willowdale,

Ontario.
Coils: Three receiving coils (3 perpendicular coils in
an X, Y, Z configuration). The coils are mounted

between the helicopter and the E.M. "bird".

Freguency: 17.8 KHz - Cutler Maine Tx station.

Noise Level: + 1% of the guadrature field.



APPENDIX I

-2 -
Magnetometer
Type: Proton precession model AM-104 manufactured by
Barringer Research Limited, Toronto, Ontario.
Cycling Time: 1.13 seconds.

Polarizing Time:1.587 seconds

Sensing Head
Design: 5 inch diameter Toroid.

Ancillary Eqﬁipment:

Barringer eight-channel analogue recorder.
Perle digital recorder.
Geocam 35 mm Flight Path Camera and Intervalometer.

Hoffman Radio Altimeter.



APPENDIX ITI

The Flight Tape and Path Recovery

The flight tape consists of eight channels of information

as follows:

Time Scale
Channel Constant Units/mm Noise

1. Radar Altitude 1 sec 10 feet 2 feet
2. EM - inphase 0.6 sec 1 ppm 1/2 ppm

3. EM - quadrature 0.6 sec 1 ppm 1/2 ppm

4. EM - inphase 2 sec 1/3 ppm 1/6 ppm

5. EM - quadrature 2 sec 1/3 ppm 1/6 ppm

6. VLF - total field 1 sec 1.25% 1%

5. VLF - gquadrature 1 sec 1.25% 1%

8. Magnetometer 1 sec 5 gammas 2 gammas

In addition, three fiducial markers are used between the

channels, as follows:

Fiducial Occurrence

Camera fiducials occurs regularly at 2.5 second
intervals on every line

Navigator fiducials occurs discontinuously on every
line

Time at 10 second and one minute
intervals

The navigator fiducial marks represent points on the ground
which were recognized by the aircraft navigator. The begin-
ing of the flight line is flagged by a pair of navigator

fiducials. These are followed by a series of unevenly-spaced



fiducials moving right-wards along the tape, which is the
direction of flight. The end of the line is flagged by a

string of three navigator fiducial marks.

The helicopter flight path is recovered from 35 mm film,
which is exposed at 2.5 second intervals indicated by the
camera fiducial marks on the analogue tape. After process-
ing and annotating, recognizable fiducials are pinpointed

on the photo mosaic.

The flight line numbers and anomaly letters are marked on the
maps are taken directly from the flight tapes. The line
nuﬁbers, followed by a direction of flight are displayed at
the top of the tape above the radar altitude trace. The
anomaly letters, in alphabetic order by line, are found
between the radar altitude trace and the upper inphase EM

trace.



APPENDIX III

Anomaly List




JUNIT NUMBERS 13099 6 B1112131415151726271819202122 1 2 3 &
PIOCZSS SWITCHES 221100000110
PIINTER MAP SWITCHES 3 0 0 0 0 000 0O0D0DO0O0OO0O0TO0O
PLOTTER MAP SWITCHES 4 2 1 001 1101000O0O0CO0CO0O0O0OO0GO0O¢0
MAG TAPE SWITCHES 50010
C4HART CHANNEL LIMITS 6 32,20 37.00 27.40 34,60 22,70 27,50 18
' o 26,00 13,40 19,507 9,20 13,20 0.0 4
WIDTHS AND LAGS 7 4.00 4,00 4,00 4.00 40N 400 4
0,0 0.14 0,14 0.14 0el4 0.28 0
FJLL SCALE VALUFES 8 1.00 80.00 80,00 16.00 16,00 200.00 200
BONZZR CALIBRATION 9 6 1.00 2.00 3,00 4,00 5,00 6,00
0.87 1.76 2.61 3,4R 4,35 5,22
T mr T T 0.0 100,00 200,00 300,00 400,00 500,00
0.0 100,00 200.00 300,00 400,00 500.00
TOLERANCES 10 0.10 2.00 1.00 0,20 0s6s0 0015
MAG TAPE PARAMETERS 11 48,35 50.64 0.00 0,50 2.00 8,0010000
MAG TAPE LAGS 12 1.06 2.06 7.00 0,50 0.50 0,50 0
SPEED PARAMETERS 13 4,20 0.10 15,00 48,00 3,00 2.00
PRINTER SPECS D K 100 0 66 120 00,4230 0.254n 300
PLOT SPECS 15 0e3937500.0000500.0000 0,0700 0.0550 0.1350 0.0
EM SYMROL LIMITS 16 10 2 4, 8. 15, 30,
125. 250, 500, 0.
RESPINSE CODES 17 S M C 24A B CD SIFGHJUKMNDOP
HISTOGRAM SPECS 18 5,00 3 9
TITLE ' 197 J7817 MAP 3B LINES 8-30 1320000 SP. 400 METERS
MAG FILTER SPECS 20 0.0 80,00 154,00 100,00 1000.00 0.0 30
EM FILTER SPECS 21 5 0,600 5 0.600 650, 0
THRESs LENGTHs FREQ 22 5,00 19.54 0.76
MAG 3ASE LEVELS 2340000,0040000,00
SCALES =~ FPRsPRT,PLT 2420000,0020000,0020000.00 ‘ B
" Map JRIGINY CM, Cw ROTATIONs DEG 25 V.0 0,0 T 0.0 T
TSP X=Y4METERSy L=R 26 0. 0e 0. 0 0. 0e
MAP JIMENSIONS - IN 27 18,75 24.00
EM PROJECTION ANGLEs DEGs EM SCALE, PPM/CM 28 90.00 20.00
PINTERy PLOTTER MAP SWITCHESy LIMITS 29 010000
DUAX s TMAXC s TMAXT 17.28 17,13 719,25 N T




"LINE AND INPHAASE QUADRATURE =~ =~ CONDUCTOR 81RD

ANOMALY pPPM PPM MHOS DEPTH HETGHT
20A 3 6 1 0 184
208 4 10 1 0 167
20C 1 5 0 0 135
200 A 10 1 0 154
20E 4 9 2 0 145

TTT20F - 7T Tl T T 183
206 14 6 22 6 159
20H 10 4 21 6 181
20J 13 -5 24 57 117
20K 4 13 1 12 98

_..eoeMm s 1S S S X A 105
20N 6 14 2 5 110
200 12 17 4 8 109
20P 35 25 16 5 105
20Q 39 29 16 4 100
P20R 48 15 50 22 91
e 38 T 90 40 BB
20T 47 12 66 42 N 'Y

ESTIMATED DEPTH MAY BE UNRELIA3SLE BECAUSE THE STRONGER PART
OF THE CONDUCIOR MAY BE DEEPEXR DR TO ONE SIDF 07 THF FLIGHT
LINEs OR 3ECAUSE OF A SHALLOW DTP OR OVER3URDEN EFFFCTS



T UTLINE AND O INPHASE TRUADRATURE ™ 7 CONDUCTOR — "~ "~ BIRD

ANOMALY pPM PPM MHOS DEPTH HETGHT

20U 41 8 97 29 95

20V 1] 3 40 56 137

Y T e B e I T

20X 4 10 1 0 130

21A 3 7 1 0 157

218 7 7 5 4 161

- [ oSN U~ N A 1S T e T T 164

21D 17 1 229 27 147

21E 2o 4 85 31 128

21F 18 9 19 5 143

216 15 10 14 18 133

21H 4 10 1 18 109
e - e P

21K 4 9 l 28 108

2IM 1o 7 10 28 143

21N 13 4 31 27 149

210 15 10 12 14 135

21P 26 21 12 6 110

- I & R 1 - S~ - S~ S~ [ b |

21R 24 22 10 27 86

21S 33 32 10 33 67

21T 4] 29 17 S 99

21U 42 30 17 2 101

21V 1 6 0 2 116
et e Y e g e g ] B L o

21X 3 4 2 80 114

22A 2 2 2 154 83

228 11 6 13 40 133

G T g gy e LT

22D 25 12 24 13 121

22E 24 12 22 3 131

22F 17 11 13 0 147

226 1] 3 45 47 145

22H 7 3 19 35 181

Gy g 5 12 33— 154
ESTIMATED DEPIH MAY BE UNRELITABLE BECAUSE THE STRONRER PART

OF THE CONDUCIOQR MAY BE DEEPER OR TO ONE SIDE OF THF FLIGHT

LINEs OR 3ECAUSE OF A SHALLOW DOIP QR OVERBURDEN EFFFCTS



TTLINE AND CINPHASE  QUADRATURE = 777 CONDUCTOR ©~ ~ 77 BIRD
ANOMALY PPM PPM MHOS DEPTH HEIGHT

22K 12 4 36 71 114

o 22M BRY: 6 36 0 164
YT ¥ E{ B 8 30 0T T 151
220 17 10 16 5 142

22P 1o 9 7 26 131

220 5 8 3 25 123

22R 0 2 ? ? 93

22S 2 2 4 190 97
TTTTTeeY T T T T T T 1a T TR T T 118
23A 0 4 ? ? 77

238 5 6 4 8 173

23C 13 8 14 0 171
IS Y T 2 - - T Y | E— I 1}
23E 15 5 34 0 172

23F 12 10 9 0 172

236 17 12 12 0 158

23H 15 12 11 29 114

230 21 11 20 43 99

23K lg 14 I A 33 101

23M 28 18 18 6 116

23N 19 11 17 0 149

230 9 6 11 46 135

23P 2 6 0 41 83

24A 1 4 0 38 95

248 14 16 6 11 113

24C 31 19 19 12 107

240 19 18 8 39 83
o2& Mo oW .. 6 58 84
24F 15 10 13 2 148

246 24 12 22 0 150

24H 28 17 17 9 115

24J 67 32 32 0 103

24K 62 26 37 0 113

24M 62 32 29 0 107
TSN T T e 28 g T o T4
ESTIMATED DEPTH MAY BF UNRELIABLE BECAUSE THE STRONGER PART

TO ONE SIDE OF THF FLIGHT
OR OVER3BURDEN EFFFCTS

OF THE CONDUCTOR MAY BE OEEPER OR
LLINEs OR BECAUSE OF A SHALLOW DIP



R ' T T ULINE AND O INPHASET QUADRATURE T T "CONDUCTOR ™ " BIRD -~~~

ANOMALY PPM PPM MHOS DEPTH HEIGHT
240 32 12 34 0 132
24P 34 9 59 0 161
- 7% ¢ 4 | N - T 81 7 TV T 161
24R ¥ 9 21 0 158
245 0 3 ? ? 63
25A 6 6 5 0 179
e S
25C 7 A 11 38 162
250 16 4 46 11 159
25E 24 5 75 0 167
25F 23 7 45 0 182
256 17 6 34 0 175
= ] = = Y ' /S 8 TR TTTTTIYTOCTTTTTTTTTTTIR Y T
254 29 11 35 13 120
25K 36 16 29 8 112
25M 37 19 25 0 122
25N 36 22 19 0 118
250 22 19 11 16 105
e T T % TP
25Q 17 14 10 4 130
25R 21 15 13 0 132
25S 13 11 9 164 131
25T 0 2 0 43 1264
26A 0 3 0 0 145
268 1 2 0 90 109
26C 5 3 9 74 148
260 34 18 23 0 122
26E 23 14 17 13 118
R e A A i i,
266 39 22 22 0 118
26H 23 20 10 19 98
26J 23 21 10 31 RS
26K 31 22 15 0 118
26M es 16 16 0 129
e e e~y s

ESTIMATED DEPTH MAY BE UNRELIABLE BECAUSE THE STRONARER PART
OF THE CONDUCIDR MAY BE DEEPER OR TO ONE SIDE JF THF FULIGHT
LINEs OR 3ECAUSE OF A SHALLOW DIP OR OVERBURDEN EFFFCTS



~ LINE AND INPHASE OQOUADRATURE =~ = CONDUCTOR =~ ~ BIRD

ANOMALY PPM PPM MHOS DEPTH HEIGHT
260 21 S 5¢4 28 126
26P 17 3 69 49 120

T =LY ¢ H O A S T487 T T3 T 130

26R lg 6 27 17 144
26S 22 14 16 12 121
26T 15 10 13 3 145

TTTTRIA T T Tl T e S I A b T NS O
278 29 . 8 50 0 159
27C 23 5 64 4 147
27D 2p 3 128 0 160
27E 13 8 13 0 166

- 2 T . 35 0 167

2176 19 S8 T4 s T 145
27TH 2z 11 20 36 103
27d 21 12 16 44 93
27K le 11 11 7 137
2™ 19 15 12 3 129

. 2IN 23 14 17 12 120

270 s T T T 12 T T3 T T3z T T 00
7P lg 9 20 57 91
28A 2 7 1 64 T4

_.._..e88 s 7 9 62 98
28C 13 8 15 87 104
280 15 7 19 79 83
28E 12 5 21 49 128
28F 11 1 169 0 eel
286 10 8 9 40 123

.. e8d 6 16 8 31 9
284 25 23 10 19 93
28K 43 23 26 0 115
28M 51 23 43 0 115
28N Be 22 70 0 126
280 490 12 48 0 155
29A g 8 5 0 160

ESTIMATED DEPTH MAY BE UNRELIABLE BECAUSE THE STRONGER PART
OF THE CONDUCIOR MAY BE DEEPER OR TO ONE SIDE Of THF FLIGHT
~ LINEs OR_SECAUSE OF A SHALLOW D1P OR OVERBURDEN EFFFCTS



TTTT T TTTTTTT T TTLINE CANDTT INPHASE

ESTIMATED DEPTH MAY BE UNRELIABLE

NUADRATURE™ —— CONDUCTOR—

BIRD ™ 7

ANOMAL Y PPM PPM MHOS DEPTH HETGHT
298 14 13 7 13 122
29C 14 17 6 18 104
e G e G 8 e
29E 9 9 6 55 100
29F 22 18 11 38 85
296 35 26 15 19 89
29H s 18 14 18 105
29J 26 17 17 10 115
B - . CPOKTTTTTTTTTTIeY T Ty 187 P2 TTIe9TT T
29M A 5 26 21 152
29N 10 4 22 0 218
290 17 6 34 0 193
29P 41 8 85 0 171
290 54 13 74 0 157
= 1 = S Y ¢ S 1Y Y < 0 1627
295 26 8 41 0 171
29T 0 0 1 297 146
30A 12 3 52 2 187
N 117 - I Y 2 T TS YTTTTTYYT O TIee T o
30C 21 5 56 0 168
30D 21 6 40 0 163
30E 17 5 38 0 166
30F 8 5 11 5 182
306 22 14 16 19 113
S 11— P B A 1 e S 1 I —
304 46 16 43 9 106
30K 45 14 50 11 105
30M 27 20 13 30 87
30N 24 24 9 35 75
300 32 32 10 19 81
T s 5 S —
30Q 27 19 14 28 92
30R 13 9 11 51 102
30S 5 6 3 26 143

BECAUSE THE STRONGER PART

TO ONE SIDE DF THE FLIGHT

~ 7 0F THE CONDUCTOR MAY 3t DEEPER OR
OR OVER3URDEN: EFFFCTS

LINEs OR BECAUSE OF A SHALLOW DIP
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