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INTRODUCTION

During the period of October 6th to 17th, 1986, a combined airborne magnetic and 

VLF electromagnetic survey was flown for Homestake Consulting by GEOTERREX 

LIMITED. In all, 1856 kilometres of survey lines were flown in the Kapuskasing area of 

Ontario (see figure 1).

The data was compiled and processed in Ottawa by GEOTERREX LIMITED and is 

presented as a total intensity contour map (IGRF corrected), VLF profile map for each of 

two frequencies (plus analogs) and calculated magnetic vertial gradient contour map, plus 

report.



I. SURVEY OPERATIONS

1.1 Flight Grid

The area was covered with flight lines at a 100 m interval, in an East-West 

direction.

The tie-lines were flown at right angles to the flight lines, at a 1000 m interval. 

A total of 1,856 line kilometres of data was flown.

1.2 Flight Altitude

The survey was flown at a height of 80 m above ground whenever possible, with 

regard to topographic relief and commensurate with the safety of the aircraft. The 

average value of all radar altimeter readings was actually 79 m; and the average value of 

any individual line never varied more than  10 m from the prescribed altitude.

1.3 Navigation

The navigation was visual, assisted by Doppler. Airphoto mosaics at a scale of 

1:10,000 were prepared by GEOTERREX LIMITED for navigation and path recovery.

Lines and tie-lines were reflown whenever their spacing exceeded the 

specifications by more than 5096 over a distance of more than 2 km. Points were picked 

every km or less whenever possible.



I.* Aircraft A Geophysical On-board Equipment

The survey aircraft used was a Navaho, registration CF-FRY, maintaining a 

survey speed of 260 km/hr (18 m per 1/4 second sample interval).

The following equipment was on-board the aircraft.

- VLF Electromagnetic system; Totem 2A, measuring total field and quadrature 

every 1/4 second; using Seattle, Washington at 24.8 kHz and Cutler, Maine at 

24.0 kHz with Annapolis, Maryland at 19.0 kHz as alternative.

- Digital Acquisition system; The following information was recorded digitally:

- 2 VLF EM channels in total field and quadrature

- Magnetic total field and its fourth difference

- Radar altitude

- Barometric altimeter

- Time and fiducials

- Doppler velocity along track

- Doppler velocity across track

- Doppler heading

- Magnetometer; Cesium vapour magnetometer, mounted in a stinger on the 

tail of the aircraft, and compensated for aircraft magnetic effects. Its sample 

rate was 1/4 second. It recorded the earth's total field in units of 0.01 gamma.*

- Altimeters; - Radar altimeter: COLLINS

- Barometric altimeter: Rosemount

- Tracking Camera; 35 mm continuous strip camera.

One gamma is equivalent to the S.I. unit nanotesla (nT).



- Analogue recorder; Displaying the following information with a chart speed of 

10.1 cm/min. up to mid-flight 4 and 20 cm/min. thereafter.

- 2 VLF EM channels (Cutler, Maine at 24.0 kHz and Seattle, Wash. 

24.8 kHz) in both total field and quadrature at a vertical scale of 

20 %/cm.

- The magnetic total field at a vertical scale of 100 and 1000 

gammas full scale.

- The radar altitude at a vertical scale of 250 feet/cm.

- The barometric altitude at a vertical scale of 400 feet/cm.

- Fourth difference of the total magnetic field at a vertical scale 

of 2 nT/cm.

- Fiducials ticked at every 10 samples and labelled at every 100 

samples.

- Time labelled every 25 seconds (100 samples).

1.3 Ground Station Monitor Equipment

- A cesium vapour magnetometer measuring the total magnetic field at the same 

sensitivity (0.01 nT) and sample rate (1/4 sec) as the magnetometer on-board the aircraft.

- A Totem 2A VLF receiver.

- A digital acquisition system, recording time, fids, and the output from the 

magnetometer, and VLF receiver.

- An analogue recorder, displaying the total magnetic field at 10 and 100 gammas 

full scale and the fourth difference at 4 gammas full scale plus the total field and



quadrature from both the Cutler and Seattle transmitters at   2596 full scale. Plotting 

speed was 3.4 cm/minute.

The base station was set-up at Kapuskasing (see figure 1), the base of operations 

throughout the entire survey. The magnetometer and VLF receiver were located remote 

from potential sources of cultural interference.

No magnetic air data was accepted when the magnetic ground station showed 

departures of 10 gammas or more from a chord 2 minutes in length. In fact, the ground 

data rarely varied more than 5 gammas from a 5 minute chord; and diurnal variations had 

no deleterious effect upon the magnetic contours.

1.6 Pre-Survey Tests

a) Figure of merit - The aircraft is put through a series of pitches ( 5O), yaws ( 5O), and 

rolls ( 100) in the four cardinal directions, to examine the noise induced in the 

magnetometer resulting from aircraft manoeuvres. This noise is to the eddy currents 

generated by the aircraft itself plus the changes in orientation of the sensor with regard 

to the earth's field. This test shows how well the instrument is compensated. The total 

noise envelope from the 12 manoeuvres (roll plus pitch plus yaw, times four) was less than 

2.5 gammas.

b) Lag tests (magnetic A: electromagnetic)

The camera on-board the aircraft records its position, A, relative to the ground at 

time tQ. In fact, the sensor will arrive over A at time t j greater than tQ. Furthermore, 

because of electronic delays, the reading performed at time tt will be recorded on the 

magnetic tape at time 12 greater than t j. The difference \*^ ~ *o rePresents tne lag 

between the actual position of the aircraft and the position of the corresponding reading



on the magnetic tape.

The test is performed by flying the aircraft at survey altitude in opposite 

directions over a well defined magnetic and electromagnetic anomaly. The difference in 

the position of the anomalies, recorded in both directions, is equal to twice the "lag". 

The following lag values were determined:

- Magnetometer = 0.75 second (equal to 3 sample intervals)

- VLF EM ^ 1.75 seconds (equal to 7 samples)

These "lag" values were taken into account at the processing stage by shifting the 

digital values correspondingly back in time. 

c) Clover leaf test

The aircraft is flown over the same ground point in the four cardinal directions in 

an area of low magnetic gradient in order to detect any large changes in magnetic level 

caused by the orientation of the sensor. After applying corrections from the base 

station, the maximum recorded difference was only 1.6 gammas.

1.7 Field Operations

The following KENTING personnel were present in the field: 

Rob Bishop Pilot 

Dave Baldwin Engineer 

Deiter Wensorra Electronics technician 

Dave Graham Dataman



II. DATA PROCESSING

II.l Flight Path Recovery

The flight path was recovered by identifying points on the 35 mm tracking film 

and on the photomosaics, at a scale of 1:10,000. Every effort was made to identify a 

point at approximately every km on the ground along the flight lines. These points were 

then digitized on a flat-bed digitizer table, directly from the photomosacis.

After checking for errors by calculating the average speed of the aircraft between 

picked points, the flight path was automatically plotted at a scale of 1:15,840 and merged 

with the Doppler flight path. The flight path coordinates were recovered in UTM metres, 

using the Clarke 1866 Spheroid with a central meridian of 810W, a false easting of 

500,000, a false northing of O and a scale factor of 0.9996.

II.2 Editing of Air Data

The recorded total magnetic intensity, the VLf data, the radar and barometric 

altimeter readings and the time and fiducials were intially verified for continuity and 

validity by generating a listing of the first and second difference values. This will locate 

any major busts or gaps in the data.

Following this, obvious errors in the digital records of the raw total intensity and 

all ^ VLF fields were detected by creating an error listing using the fourth difference of 

the raw values. Such defects as spikes or missing values were automatically corrected by 

the program or simply flagged and corrected manually when outside the limits of the 

program. The total magnetic intensity values were thus corrected down to a threshold of



I.0 nT on the fourth difference values, corresponding approximtely to a noise level on the 

total intensity data of 0.06 nT.

All VLF data was corrected down to a threshold of 496 on the fourth difference, 

corresponding approximately to a noise level on the total field, and quadrature, of 1/4 96.

Refer to Appendix A for a description of the fourth difference editing technique.

II.3 Total Intensity Contour Map

The magnetic data used as input to the contours was the total intensity after 

editing of bad values.

In order to contour the magnetometer data, the values from the lines and tie-lines 

were levelled together. This was done automatically by comparing the values of the 

total field at the intersection of each line and tie-line. The differences were analysed 

and a compensation was calculated at each intersection in order to provide a pattern of 

smoothly varying adjustments along each line and tie-line. Erratic differences implying 

an error in the intersection location were carefully checked and corrected.

The values were then sorted and gridded along a 40 m grid; at the map scale of 

1:15,840 this is equal to 2.5 mm. The IGRF regional was subtracted and a constant of 

10,000 gammas was added. The final gridded values were then automatically contoured 

using a 5 nT interval.

In order to remove noise created in the gridding of such closely spaced lines and 

partial lines, a triangular grid filter was applied to remove anomalies of up to 120 metres 

in wavelength, with a 9 nT threshold. As the minimum possible wavelength from a



geological source, (e.g. a magnetic dipole on surface) at the recording height of 80 m, is 

160 m, the filter's effect upon the geological signal is negligible. See Appendix B for a 

description of this filter.

II.* Calculated Magnetic Vertical Gradient Contour Map

Using the filtered total field grid as input, a square 13 x 13 point operator was 

applied to every second grid point, 80 metres apart. Values were interpolated every *0 

metres for contouring at 1:15,8*0 scale with a basic interval of 50 nT/km.

11.5 VLF Profile Maps

Separate maps were prepared for data using the Cutler, Maine, transmitter at 2*.O 

kHz and the Seattle, Washington, transmitter at 2*.8 kHz. Each map displays the total 

field in black ink and the quadrature in blue, with a heavier pen, over the flight path in 

red ink. Horizontal scale is 1:15,8*0 and vertical scale is 30 %/cm.

The data presented is the result of a band pass triangular filter which enhanced 

wavelengths in the range of 90 to 1050 metres. The low pass (narrow) filter had a 

threshold of 396 and was aimed at removing high frequency noise. The high pass filter 

had no threshold and was applied to remove broad, non geological, level shifts.

Lines flown during transmission gaps, which were more frequent from the Seattle 

station, were omitted from the plot.

11.6 Final Products

All maps: isomagnetic and vertical gradient contours plus VLF profile maps from



both stations, were produced at 1:15,840 scale on a reproducible transparency with flight 

path, major planimetry, UTM grid, and geographic co-ordinates. Three ozalid copies of 

each map are included. Because of the high density of data on the VLF profile maps, the 

planimetry was omitted from "them.

A digital archive tape was prepared with both air and ground data, as described in 

Appendix C.

Should you have any questions at any time in the future, please do not hesitate to 

contact us.

Respectfully yours,

10
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Shor- I'/ote

Application of Fourth differences in Aerornagnetic Surveys, 3 y M.S

A standard method of examining any set of data, sampled at recular 

intervals, is the calculation of numerical difference tables. These can be 

used, for instance, to detect errors, for interpolation, or for numerical 

differentiation (Scarborough, 1550). Digital recordings of aeromagnetic 

data are ideal for such study, and Hood et al (1979) discussed the use of 

fourth differences in detecting and correcting errors in their h i ah 

resolution aeromagnetic measurements. The purpose of this note is to review 

such correction procedures and report on the recording of fourth differences 

in the aircraft, to provide an immediate monitor of noise.

The tables below show how three different types of error are pro 

pagated through difference tables. In each case the column T shows the error," 

which would be superimposed on the sequence of measurements; the column A 1 

.shows the first differences, obtained by subtracting each value from the 

following one; similarly A2 shows the second differences, obtained by successive 

subtractions of the first differences; and so on.
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The spike produces a characteristic fourth difference peak, flanked 

by a pair of lows. In contrast, the level shift forms a fourth differanca 

high-low pair. The noise envelope of e on the original data is amplified to 

an envelope of I6e on the fourth difference. This amplification is cf crime 

importance for measuring noise or for automatic error correction in aero 

magnetic measurements. The original data consists of signal and noise. 

The noise is often obscured by a regional slope, which is completely removed 

by taking second differences. However, a sharp anomaly can have appreciable 

second differences. 3y going to fourth differences, the sicnal is al.-cst 

completely destroyed, and only the noise and bad values remain.

Figure l and 2 show sample analog records from a high-resolution 

aeromagnetic survey, our first one to show both the total intensity and 

fourth difference traces in the aircraft. The measurements were made at 0.5 

second intervals with a cesium-vapor magnetometer in a bird. The effect of 

turbulent air on the noise envelope is obvious on the fourth difference trace. 

This trace allows,'for the first time, an immediate check of noise in the 

field, an important feature for quality control of the survey data. The 

magnetometer operator can decide to terminate a flight because noise has 

'become too large.

.The fourth difference values can also be used for automatic 

correction of simple errors in the data. To recognise the errors, we first 

set a threshold based on the general noise envelope, wishing to treat only 

those which exceed this threshold. For instance we have used a threshold of 

0.40 gammas on the fourth difference for high-resolution aeromagnetic surveys, 
where measurements are made in units of 0.01 gammas. This threshold would 

detect spikes exceeding 0.40/6 or 0.07 gammas in the total intensity measure- 

.ments, and level shifts exceeding 0.40/3 or 0.13 gammas.

The next step is one of pattern recognition, to try and determine 

the cause of a particular error. It is easy to examine the fourth difference 

patterns produced by various errors by a simple process of addition, as shown 

below:
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Unit Error Fourth difference
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To distinguish between these different cases, we have found it 
useful to work with the peak fourth difference value, the two adjacent values 
on either side, and the ratios between them. These ratios are sufficiently 
different first to distinguish the symmetrical errors (Cases l and 2} from 
the antisymmetrical errors .(Cases 3 and 4). It is not always so easy to 
distinguish between Cases l and 2. Note, that if Case 2 is treated as if it 
were Case l, the effect would be to raise the central value instead of 
lowering the two false peaks. Fortunately this does not seem to be a frequent 
type of error. Similarly it can be difficult to distinguish between Cases 
3 and 4. This is important, since level shifts do sometimes occur, and if 

improperly corrected, they will create false pulls in contour maps. However, 

if a level shift is sufficiently large, it may be recognised on the total

 intensity trace.
\

At the present time, we are taking a cautious attitude towards 

automatic corrections of the data, and correcting only the simple spike, 
Case l. Other errors are simply flagged, on an error list, and listed as 
possible steps if they are antisymmetrical in form. -Inspection is needed 

before other corrections are made.



Figure 3 shows an example of the automatic correction. The four 
traces shew the total intensity and fourth differences, before and after 

correction. Three noise spikes are obvious on the fourth difference. These 
are believed to be caused by interference from a radar system on the ground.

Figure 4 is a machine plot of actual data, which incluc'es an errcr 
locking like a level shift of about 0.5 gammas on the total magnetic intensity 

peak. The table below lists the raw total field and fourth difference values, 

all in units of 0.01 .gammas. The large fourth differenca values could not be 
fitted by a level shift, but implied an unequal high-low pair. The corrections 
noted on the total field easily reduced the fourth differences to small values.

TOTAL FIELD FOURTH DIFFERENCE

Raw

5509075 

5509103 

5509119 

5509127 

5509181 

5509163 

5509152 

5509115 

5509049 

5509943

Correction

+12 
-25

Raw

20
-7

50
172
197
 112

30
-3

17

23

Correction

12
-73

172
-198

112
-25

Corrected
20
5

-23

0
-1

0

5
-3

17

23

The purpose of correcting the data is to remove errors, and so 

reduce the noise envelope, before doing any linear processing, such as 

smoothing or filtering. Use of fourth differences allows a significant 

reduction in the basic noise envelope.
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APPENDIX B



TRIANGULAR FILTERS FOR SMOOTHING AEROMAGNETIC PROFILES

Triangular smoothing operators have been found very effective in 
removing noise from aeromagnetic profiles. By using a cutoff threshold, it 
is possible to treat profiles containing a mixture of broad and narrow 
anomalies, without seriously damaging the latter.

Coefficients

The operator coefficients are as follows:

2n-l points: 1/n2 2/n2 . ............n/n2 .......2/n2 1/n2
e.g. 3 points, n-2, 1/4 1/2 1/4

5 points, n-3, 1/9 2/9 3/9 2/9 1/9

The operator removes noise with peak-to-peak wavelength equal to n. 

Cutoff Threshold

An amplitude threshold, C, limits the effect of the filter by 
spwcilTyinq that none of th* original values may be chntiqod by an amount 
greater than C. In order to avoid introducing discontinuities, this 
threshold is applied progressivey for changes smaller than C. The 
threshold is normally set to equal twice the average noise.

Example

Figures l to 4 show the results of a test perfromed on low 
sensitivity aeromagnetic data of jocd quality. The raw magnetic trace 
shows,

- a regular noise whose period does not exceed 3 measurement 
intervals with an amplitude rarely exceeding */- l gamma.

- narrow anomalies created by a surficial or near-surface 
marker (l measurement interval equal 50m on the ground). 
Their widths range between 8 and 24 measurement intervals. 
Their amplitudes range from 5 to IS gammas.

- a broad, almost regional anomaly.

As the noise is very regular in amplitude and probably of 
instrumental origin, a triangular filter was used. Tests were run with 
n-2, 3 and 4. Initially the amplitude threshold was not used (see Figures 
l and 2).

This test shows that the noise has been removed everywhere for ns 4 
and that its amplitude rarey exceeds */- l gamma. The "n-4" triangular 
filter, however, badly damaged the anomaly located at 5668 whose amplitude 
is reduced by half.



In a second stage, the amplitude threshold was set to 2 gammas and 
the test rerun. Figures 3 and 4 show that all the noise has been removed 
and that the sharpness of anomaly 5668 has been kept.
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APPENDIX C



DIGITAL ARCHIVE DESCRIPTION

Tape Number 
Area
Archive Date 
Recording Density 
Recording Mode 
Encoding Format 
Logical Record Length 
Physical Blocksize

R27601
Kapuskasing Ontario
December 1986
9 Track, 1600 BPI
EBCDIC (no labels)
( 18 I 8 )
144 Bytes (fixed)
9216 Bytes (fixed)

2.

3.

Each physical block consists of 64 logical records of digital 
archived data. The composition of a single logical record is described 
below:

Logical Record Contents

Parameter

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

Characters

1 -
9 -

17 -
25 -
32 -
41 -
49 -
57 -
65 -
73 -
81 -
89 -
97 -

105 -
113 -
121 -
129 -
137 -

8
16
24
32
40
48
56
64
72
80
88
96
104
112
120
128
136
144

Contents

Line number x 100 4- Part number
Fiducial
Time (1/4 seconds after midnight)
Ground
Easting
Northing
Radar Altimeter
Barometric Altimeter
Edited magnetics
Final magnetics
Raw VLF MAINE TF
Raw VLF MAINE QUAD.
Raw VLF WASH. TF
Raw VLF WASH. QUAD.
Final VLF MAINE TF
Final VLF MAINE QUAD.(1/10 %)
Final VLF WASH. TF (1/10 %)
Final VLF WASH. QUAD.(1/10 %)

(gammas X 100) 
(utm metres) 
(utm metres) 
(-feet) 
(2ft./units) 
(gammas X 100) 
(gammas X 100) 
(1/10 %) 
(1/10 l) 
(1/10 %) 
(1/10 %) 
(1/10 %)

Notes:

Final magnetics consist of the magnetic value plus the compensation
value, minus the I.G.R.F. plus a constant of 1000000.
The levelled magnetics field will contain null values (-9999999) for
portions of line ends which have no control (that is they go beyond the
last intersection). Null data is to be ignored by the gridding
algorithm.
All other data fields will contain their regular values.
When the data for a line terminates in mid-block, the remainder of the
block is zero filled.
Archived data terminates with a single end of file.

Projection 
Spheroid
Central Meridian 
Scaling Factor 
False Easting 
False Northing

UTM
Clarke 1866
81 degrees West
0.9996
500000
O
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1. INTERPRETATION METHODS

1.1 General Magnetic Theory

The earth's magnetic field, which changes from about 60,000 nT in a vertical 

direction at the poles to about 30,000 nT in a horizontal direction at the equator, induces 

a secondary magnetic field in rock bodies containing ferromagnetic minerals. It is this 

property to become magnetized by an external field which is described as the 

susceptibility of a rock.

Some rocks contain a natural or thermoremanent magnetization which was 

acquired when the rock was last heated above the Curie point and subsequently cooled. 

The direction of this remanent magnetization is parallel to the magnetic field which 

prevailed during the cooling period. These fields, both the induced and remanent, disturb 

the otherwise smooth magnetic pattern of the earth's field, and it is these perturbations 

that are of prime interest in aeromagnetic interpretation.

The crystalline rocks of igneous or high grade metamorphic origin, such as granite, 

basalt, gneiss and schist, usually contain sufficient quantities of ferromagnetic minerals 

(mainly magnetite) that their influence on the earth's field can be observed even when 

covered by sedimentary sections thousands of feet thick.

The magnetic pattern over large areas of a single rock type is generally consistent 

throughout, and whenever the magnetic character changes, it usually imples a change in 

the rock composition. For example, the contact between a granitic mass and an 

ultrabasic unit can usually be precisely positioned where the magnetic pattern begins to 

change from the usual quiet character of a granite to the more distrubed pattern of an



ultrabasic rock body.

The study of magnetic anomalies does, to some degree, depend upon the latitude; 

in high latitudes, attention is devoted to positive anomalies, while at the equator, 

negative anomalies are of prime interest. This is due to the inclination of the earth's 

magnetic field, which is near vertical, 90 degrees, at the pole, horizontal, O degrees, at 

the equator, and about 78 degrees N in this survey area. The sets of curves on Figure l 

show how the theoretical magnetic anomaly depends on the inclination of the earth's 

magnetic field. The curves are based on a thin sheet-type body uniformly magnetized by 

induction. The interpretation of these anomalies can be done both qualitatively and 

quantitatively with certain assumptions.

1.2 Qualitative Interpretation

In the qualitative interpretation, magnetic features on the total field and vertical 

gradient contour maps are studied with regard to shape, size, strike, and density.

Magnetic axes were drawn at the point of maximum curvature of all positive 

anomalies. Axes were omitted where it was decided that anomalies represented end 

effect (i.e. flight line doesn't directly overfly magnetic source), or interference of 

neighbouring sources.

All anomalies which are adequately defined sport a magnetic contact which 

outlines their probable source. The outlines of lithologic units may be indicated as 

lithological boundaries or faults. Magnetically, it is difficult to distinguish the two 

unless a fault has obvious strike slip. Generally we use faults for linear boundaries, 

particularly when joining isolated areas of magnetic disruptions. Lithological boundaries
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are used primarily for zones of circular or convoluted outline. They usually follow a 

continuous magnetic gradient and are thus more objective than the faults.



2. INTERPRETATION DISCUSSION

2.1 Magnetics

The interpretation map was made as self-explanatory as possible and this 

discussion will simply expand on those features which could not be adequately described 

with a map alone.

The numbers appearing on the interpretation map were taken from the legend of 

the Ontario Geological Survey's map of the Precambrian geology of Caithness, and parts 

of Scholfield, Pelletier and Doherty townships, number P.2961, scale 1:31,680. As outcrop 

of the same rock units often appeared within areas of high magnetic activity as well as 

magnetically inactive areas, we have added a plus sign to those lithology numbers lying in 

the active zones. The increase in magnetite (or pyrrhotite) necessary to change the 

overall magnetic character of a rock is usually accompanied by other significant 

mineralogical changes. As the geological outcrop was limited, these numbers should be 

considered very tentative. Furthermore, some lithologies on this map were magnetically 

invisible (eg. unit 2, the felsic metavolcanics) and thus, two or more numbers may appear 

without any magnetic/geologic contact or fault separating them.

All narrow linear anomalies striking north-northwest were mapped as dykes plus 

some north to northeast anomalies. The magnetic effect of these dykes dominates the 

total field contour map, making definition of the country rock units rather speculative.

The dykes at D j in the northeast corner of sheet l are problematic as they blend 

smoothly into east-west trending units of mafic metavolcanics, which outcrop at this 

point. However, the continuation of the two "dyke" anomalies southeast across the



survey makes a diabase lithology most likely. The left lateral offset of this dyke pair at 

D j suggests that one of the contacts of the east-west la"1" units is a strike slip fault. F*2 

and D?, near the centres of sheets l and 2 respectively are also sites of possible confusion 

between dyke and l"*" units.

The arcuate l"1" body, Bj on the east edge of sheet l, suggests a plunging fold axis. 

Mapping shows a northern dip on both limbs of this possible fold, suggesting an isoclinal 

overfold. Another roughly arcuate l"1" body, directly north of this at 62, could be the 

synclinal (or anticlinal) counterpart of the structure at Bj. However, the geology infers 

an intrusive contact at this point which would also explain the arcuate magnetic 

anomaly.

2.2 VLF Electromagnetics

The map symbol for a good conductor was used when a total VLF field high 

coincided with a crossover on the quadrature, going from a negative to a positive in the 

flight direction. All other configurations on total field or quadrature, which correlated 

across adjacent flight lines, were shown as poor conductors. Data from the two stations 

agreed almost without exception, although the Maine data was generally better in 

amplitude and definition.

The greatly predominant trend of the conductors is the north northwest direction 

of the diabase dykes with a few conductors reflecting the northeast strike of the Archean

host rock. Despite this apparent bedrock control of conductors, there are few precise 

correlations of magnetic and conductive sources: A pair of conductors at C j, on sheet 2 

follows two well defined magnetic highs. Conductor C2, to the south, runs parallel and 

just off the edge of a powerful magnetic source. Several of the north northwest trending



conductors coincide with magnetic axes/dykes while others run parallel but between the 

dykes. This suggests the presence of conductive but non-magnetic dykes or a series of 

faults parallel to the NNW striking dykes. Alternatively, this could simply mean that 

these dykes control weathering or the deposition of conductive overburden in this area.

A small group of conductors in the southeast corner of sheet one strikes northwest 

across the dykes. These conductors may reflect structure within the non-magnetic host 

rock in this area, or minor glacial features not shown on the topographic map.

Some coincidence of conductors with streams and roads was found and noted on 

the map; however it was not more than would be expected from mere chance.

A noteable correlation occurs between possible fault Fj, on sheet 2, and a 

discontinuous chain of conductors. A similarly northwest striking pair of conductors, in 

the northeast corner of sheet 2, inspired the location of fault F 2 on a rather nebulous 

magnetic disruption. This conductivity along a fault may be due to mineralization, but it 

is usually the result of graphite and/or clay.

We trust this interpretation will assist your exploration program and we remain at 

your service for any questions or comments regarding this survey.

Respectfully Yours,

c^^
Brian Schacht
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ŵ

Bo
o ^
z i o 3? w s- H -o
O B-

^•** 1

1
g. oo
c
S
3

2,

0
53*-
1n
3

Values measured — Energy windows (1 Height of instrume 
Size of detector

S 3ftw"

sb) 0
9f

O
c3
CL
O3
-*-

RADIOMETRIC
Instrument

Corrections made.Survey Method —
SELF POTENTIA

Instrument

r

*
flqft



 660596 
 860599 

^-860600 
 /676401 
676402 
/B76403 
/876404 
/E76405 
/E76406 
/B76407 
/B76408 
/676409 
/B76410 
/876411 
^876412 
^876413 
'876414 
'676415 
'676416 
^876417 
^876418 
/876419 
^676420 
(676421 
, 676422 
1/876423 
J 876424 
880601 
8B0602 
880603 
B80604

. BB0605
BB0606
630607
 86060B
 860609
 660610
 630611
 630612
.630613
680614
 680615
906587
906558
906589
906590
906594
906595
906596
906597

^830751 
860752 
880753 
680754 
680755 
860756 
830757 
660758 
880759 
8B0760 
BB0761 
680762 
830763 
660764 
880765 
630766 
880767 
860768 
660769 
660770 
B60771 
630772 
6B0773 
860774 
6B0775 
880776 
880777 
660776 
660779 
S807SO 
8B0781
880782
880783
880784
8807B5
BS07S6
880787
660788
880769
880790
830791
560792
860793
880794
880795
S80796
880797
660798

860651 
880652 
630653 
860654 
BB0655 
660656 
660657 
680658 
660659 
680660 
350661 
650662 
630663 
660664 
660665 
860666 
880667 
660666 
880669 
BB0670 

^86067 1 
660672 
830673 
680674 
BB0675 
880676 
BB0677 
880676 
880679 
880680 
880681
680682
860683
8B06B4
880685
6806S6
880687
88068B
8B0689
680690
BB0691
680692
880693

^60661
-660662

^860663
/•660664
/S60665
/"660666 
/660667
/560666 
/660669

XB60670 
X'860671

/Slb0673
x -660674

.X660675
XB6(-'676

-B60678 
/x-860679 '

./B60681
^•60682

X860683
^^60684
xxB60665
/S606S6
XS606B7
^860686

/860689
^ 860690
y ̂60691X

/860694
0660695 
'860696

- B80701
- 860702
- 860703
-"680704
-"860705

-880706
- 880707
, 860708
330709

^ 850710
' 830711
.- 880712
-880713 
880714 
BB0715 
880716

860717 
•^880718 
^8807 19 
' 680720 
X8B0721 
^60722 
X B80723

660725 
^660726 
/BB0727 
X6B072S 
^660729 
^680730 

•" 860731

-880733 
X8B0734 
X880735 
^^60736 

860737 
660736 
860739

880741 
'^680742 
-^00743 
^880744 
^680745 
^8^0746

339401
669402
889403
639404
6B9405
869406
889407
66940S
889409
689410
839411
639412
839413
359414
8394l5
359416
689417
639415
839419
689420
839421
6S9422
8B9423
B89424.
889425
639426
339427
SS9426
889429
669430
639431
689432
B39433



951906s 

15T906 
j'ST9Q6j 
55T906

880S06 
I80S06 
980506 
580506
*80506 
C80306 
330506 
T80506 
080506 
610506 
810506 
II0506 
910506 
SI0506
*I0506
EIOS06
310506
T10506^-
010506
690506
890506
190506
990506
590506
*90506 
E90506 
390506 
T90506 
090506 
650506 
950506 
IS0506 
950506 
550506
*50506

350506 
T50506 
050506 
6*0506 
3*0506

E*0506

d7UlO6

1*0 T 06
9*0 T 06
5*0 T 06
**OT06
E*OT05
2*0 T 06
TfrOI06
0*0106
6EOT06
3EOT06
IEOT06 9E0106^"

5EOI06
*EOT06
EEOT06
3EOT06
T EOT 06
OEOT06
530106
330106
130 T 06
930 T 06
530 T 06
*30T06
E30I06
330 T 06
T 30 T 05
030106
6TOT06
3 JO 106""
ITOI06
9TOI06
STOT06
*IOT06
ETOT06
3TOT06
I TO 106 
OTOT06
600 T 06
300 T 06
100 T 06
900 T 06
500 T 06
*00 I 06
EOOT06
300106
1 00 T 06 ^

8*6006 
1*6006
9*6006
5*6006
**6006
E*6006
3*6006
1*6006
0*6006
6C6006
3E6006
IE6006
9C6006-^

SE6006
*E6006
EE6006
3C6006
IE6006
OE6006
636006
336006
136006
936006
536006
*36006
C36006
336006
J 36006
036006
6 T 6006
3 1 600&""
I T 6006
9 T 6006
S T 6006
* T 6006
E T 6006
3 T 6006
T T 6006 
0 T 6006
606006
306006
106006
906006
506006
*06006
E06006
306006
106006^

03 J 906,
51 T 90 4
31 1 906,
II T 906
91 I 906
51 T 906
*I 1 90-57
EI l 906
31 T 904
T I 1906
01 1 906
691906 
39T9'J6y
19 T 906
99 T 906
591906"
*9I906
E9T906
39 T 906
1*1900
091906
651906

E5I906 
35 T 906
T5T906
E06663'
306663
106663
006663
668668
868663
163668
963668
568668
*63668
E68668
363663
169663
063663
638663
339663
133663"
933668
533669
*33669
C33663^
389663
188663
093663
619669
813669
II9663
913669
513663

. *I3663
EI366.3-
319668
T 13663
013668
693663 
198663
999663"
598663
*99663
E93663
393663
1^3663
098663
653663
953663,-

.x-
366006
166006
966006
556005
766006
E66006
366006
T66005
066006
536005
936006
136006 936006'"

536006
736006
E36006
336006
136006
03600s
516006
915006
II6006
^isOOi
516006
*I5006
EI 5006
316006
T 16006
016006
596006 395006^^

196006
996006
596006
796006
t 9600 6
3 960'"! f:
196006
096C---S
65A..^o -

s



r-4 ro
r- r-
,. 

-O 
-O

\: r- ^ f-

u'l -o r- co 
r:-' r- r- r- p-

cr- o
 -i ri

*-t u" 
u') u:l

i- r- r- r--'
f-- P-- ip-- P-- P-- 

in Lo Lo LO co/co LO .LO

ro -st u~;i -o i-- LO o- o
 -ri r-4 n

  t u'i -o r- co o- c-  ' c-4 ro
u~" u'' u'i u'i u"' u~' u"i 

-o -ci -ci -o -O -o -o -o 
o --o r*- r-- p- r-

r-- r- r- r- P- r - 
r^ r- P- r-- r-- r-- P- P- P- P~ p- P- r- r-- r-

. 
: 

. 
43 

O
 

-CI 
-O 

43 
-O 

-O 
-43 

-O 
-O 

-O 
-43 

-O 
-O 

-O 
-O 

-O
p- i"- i- r- r-- P-- r- r- r- p- r-- r- r- r-- r-- r- r- P- p- p- r- r-- r-
CO 

CO 
CO 

CO 
LO 

LO 
W

 
LO 

LO 
CO 

LO 
LO 

CO 
CO 

O3 
03 

CO 
03 

CO 
CO 

IB
 

tC
U

O
\

-O 
-O

 
43 

'43 
43 

-O
 

-O
 

-O
 

43 
-O

r-
p~- co cr- o

 -rt r-4 n
 *r UT -ci p- co cr

r-, p.. p- co LO co m
 LO oo co LO 03 CD o- ir-

p- r- P- p- p-
r-, p-., c- p-, r-. |v. p- r-

r-j ro '-J 
ui -o

Cr- 
li- 

rr 
C

r 
Lr

p- r-- r- r- P- r-
-O

 
-O 

-O
 

-O
 

-O
 

-O
 

-O
 

43 
--0 

O
 

-O
 

-O
 

-O
 

-O 
-O 

-Ci 
-O 

O
 

-43 
-O 

-O 
-O

 
-O

r- r-
03 

LO 
IJ3

r-- p*- P-
p-

p~ r- P- r- p- r- r- i-- r- p- r- p-
03 

CO 
LO 

CD 
LCl 

O
JiCO

 
LO 

LO 
LXKO3 

LO 
LO 

LO 
LO 

LU 
LD 

lu
I^

r-4 lo 
p-

r-- co o--
-43 

I-- 
in

 
Cr 

O
 

--i 
r-4 

ro 
-3- 

U'l 
-4J 

f-- 
LO 

tt- 
'-i

b'" u j u'l \r.i 
ci, o

 o
 c- o

 o
 "- .-. 

~. .--. ^
 *i

-o -p --LI -o 
o 

p- r- p^ r-- p- r- r- |-X fC p.. p..
S

 S
 S

 3
 S

 
r^

f^
fS

i^
jS

iS
jS

r^
iS

rf^
jS

^
iS

-P
;*

^
;*

'
i o j o on co crj 

so CC^LO co co y. co LO co co, co ip co m
 ea Lo LO 03 co

r-4
c-4 ro "4- in -o t*- i-o cr- o

 -~t r-4 i o '-r u"' -u r-- 
co cr- 

- 
r-j t-4 r-4 r-4 1 4 r-4 r 4 n

 ro ro n
 ri ro n

 ro 
ro ro

-O 
-O 

-O
r- r- r

f-, p- r- r-- f"- r- r- r-- r- r- r- r- r--
-O 

-O 
-O 

O
 
-O 

-O 
-4J 

-O 
--0 

-43 
;0 
O
 ̂

J
r- r- r-- F-- r~ r- r- r - r- r- r^ r- r-

.
Lo co co co LO ra LO in m

 co. co oj 03 ro aiico ro co 
i 

i
i
i
 

i 
i 

i \ i 
i 

i 
i 

i l
co

r-;Or-iâ
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J 
Mmistryof Report of Work
Natural (Geophysical, Geological,
Resources ' \. - , , r- ,- i^^jf-N Geochemical and Expenditures)

?

y * ^~- ^^v—* X
Claim Holder(sT

t-ApeS ^b
Address

Survey Company Date of Survey (from Si to) *
l S tO ft- 
'Day l Mo. | Yr

Total Miles of line Cut

Name and Address of Author (of Goo-Technical report)

M C V-O- -/M--NU -x .rijT
Credits Requested per Each Claim in Columns at right
Scecial Provisions

For first survey:

Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Geophysical

- Electromagnetic

- Magnetometer

- Radiometric

- Other

Days per 
Claim

i Geological

Complete levlrte side 
and enter

Geochemical

Airborne Creaits :

Note: Special provisions ! Electromagnetic 
credits do not apply 
to Airborne Surveys, j Magnetometer

l Radiometric

l Days Der 
l Claim

Expenditures (excludes power stripping)

."Y^
Certification VeriTvmq Report ot Work

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix Number

R
Expend. 
Days Cr.

Mining Claim
Pre* ; x Numoer

T

- M

Expend. 
Days Cr.

Total number of mining 
claims covered by this 
report o: work.

Total Days Cr..Date 
Recorded

~For Office Use Only "|

l 'J n Date Approved js Recorded Br.Tn';r proctor -—**f 

f A -^ \-^i . S ^'' ~7 '-^ ** . *i*—*X x^^ '

7?
j l hereby certify that l have a personal and mtnnate knowrdat! or The i.ic:s sot iQfth m The Report ot Work jnnexi-f: i^er^rc. iavmg perrormed The work 

or witnessed same during and/or after its completion ami !ne nnnexeci repor* :s true.

.jme ana Postal Adnress o* Person Certifying
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Minislryof 
Natural 

' Resources
Ontario

Report of Work
(Geophysical, Geological, 
Geochemical arid Expenditures)

Mining Act

Instructions: — Plen 1:': type or print.
— If nuirbnr of mi.-iing claims traversed

oxceecis space on this form, attach a list.
Note: — Only days credits calculated in the

"Expenditures" section may be entered
m the "Expend. Days Cr." columns.

— Do not use shaded areas below.

S-rvey Company Total Miles of line Cut
C: \l 

,J- Oay.ljy!a i V±"-
\jrne and Address of Author (of Geo-Technical report)

i.C
Credits Requested per Each Claim in Columns at right___ ' Mining Claims Traversed ( List in numerical seauonce)
Sceciai Provisions

For first survey:

Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Geophysical

- Electromagnetic

- Magnetometer

- Radiometric

- Other 

Geological 

Geochemical

Days per 
Claim

Geochernical

A.rnorne Cream

Note: Special orovisions Electromagnetic 
credits do not apply 
to Airborne Surveys. Magnetometer

Raaiometric

Days per 
Claim

Mining Claim
Prefix Number

-i

qcL-q73

Expenditures (excludes power stripping)

cd at the claim noider s 
Der claim selected

Qrc ' l ve

Expend. 
Days Cr.

Mining Claim
Pro? ' Number

i

... .|—

QrcW-f

Expend. 
Days Cr.

Total number of mining 
claims covered by this 
report of work.

X'erifvmo or \Voik ~ —
certify thai t \\^\\\ A nefsonni ,inr| intimnti 1 L .I'.o/.it of Work *c navina performed the work

witnessed 53 me -j n. or ,i:t',?r its co

-V- ^
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Ministry of 
Natural

Ontario ' — l

Report of Work
(Geophysical, Geological, 
Geochemical and Expenditures)

3. 910,5

Mining Act

Instructions: — Please type or print.
— If numbe- of mining claims traversed

exceeds space on this form, attach a list.
Note: — Only days credits calculated in the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

— Do not use shaded areas below.
Type of Survey(s)

Claim Hoider(s)

Township or Area

DOV4E
—

Address

Prospector's Licence No. 
ID

M2363^^

Survey Company
'ST ^t/

Date of Survey (from St to)

M *S H -"
Total Miles of line Cut

L-t O
Name and Address of Author (of Geo-Technical report) 

HjC-C^iv^PC' 3-OfrO NA^EW-VClLi^iS ^"O - , GTlfr

aS' l SCD r.
, G

Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:

Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Geophysical j Days per 
: Claim

- Electromagnetic '

- Magnetometer i

r
- Radiometric !

i

- Other

Geological j 

Geochemical |

Man Days j Days per 
Claim

Geochemical

Airborne Credits j

Note: Special provisions ', Electromagnetic 
credits do not apply 
to Airborne Surveys, j Magnetometer

j Radiometric

Days per 
Claim

4-0

Mining Claims Traversed (List in numerical sequence)

Expenditures (excludes power stripping)
Type of Work Performed

Performea on Oaimis)

Calculation of Expenaiture Days Credits 

natures
Total 

Days Credits

If i.. f-:, f^^ ,
ota^ Days Credits maa/be.a'poo^Tjhr^d at the claim holder's

er number o* craf^sJc/eflrt/per claim selected* ii'ii af r

~lQfiR 12-t^n

Vlming Claim
Prefix Number

R

Q ^i

2.^23

Expend. 
Days Cr.

S.! in mg Claim
Prefi Number

P

—i
-4

QZI433

q 2.1405

.1

Expend. 
Days Cr.

Total numoer of mining 
claims covered by this 
report o? work.

CaiS

\tf

cor^riu Htol^ier cjf-Aqenr 'Signnturej

(f-r}YfcS-^

Toiai Cavs Cr. Oale Recorded 
Rocor.ec

1 Li *4L T i'
Approved as Recorded

Certification Verify ot Work

l hereby certify that l havtf a personal jncl intimate knowl^rlqe of tne fncis set town m tne Report of Work annext'O hereto, ^au/hg pertormeo the work 
or •••vitnessea iame ilurma Linn/or ;-,ttRr its completion 'nci thp unnex^C rocor; -s true.

nn Postal Ar.cress ot Person Cor

^-^ \M- -fe?-Cir.houj^
j ceriniea-r r-/ C u*-s;'' *v^ ^ ij "iJTt^ia i u r e r
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S. 1lo5
Ministry of
Natural
Renouces

Ontario

Report of Work
(Geophysical, Geological, 
Geochemical and Expenditures)

Mining Act

Instructions: — Plcase type or print.
— If numcer of mining claims traversed

exceeds snace on this form, attach a list.
Note: — Only days credits calculated in the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

— Do not use shaded areas below.
Type ol Surveylsi

Claim Holder(s)

Township or Area

Prospector's Licence No. .-^

Address

- \ W
Survey Company

\\

Name and Address of Author (of Geo-Technical report)

VA - C C toE^oO ye go to

[Date of Survey ifrom St to)
h S i\s fcC:: l ^,-j ti
l Day l Mo. | Yr. | Day | Mo.

Total Miles of line Cut
•t5 ' t
r. . \

. : C' l T W K. O i i c? VC. V Q — "S-
Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:

Enter 40 days. (This 
includes line cutting)

Geophysical per 
j Claim

For each additional survey: ; 
using the same grid:

Enter 20 days (for each) 1

- Electromagnetic !

- Magnetometer

- Radiometric j

- Other

Geochemical

Man Days

Complete 
and

Note: Special provisions j Electromagnetic
credits do not apply i
to Airborne Surveys, j Magnetometer

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix Number

'^ Qo\rrM

QCI CC1

Oil
ciz.

CM 4
Q d c- (S

Expend. 
Days Cr.

Mining Claim
Prefix Number

TP..

-•——-'-i

CiaO'Se.

q Di 0*35

. Qa c ?ft

Expend. 
Days Cr.

hereby CLTuivtnat 1 have a personal /nrJ miimati! knowini np 
or witnessed samSxi^nnn and/or aftei/its completion ,inn mi 1 OO

MCI: set i/rth m irii; Rpoort of U'o'k annexed lier^:,rr naving performed the work 
icnort n true.

J^me jiid Postal Acaress ot PT?**an Cor/tiv^

CKJ"^K^c^
D. H O CjfT'T :eU "- ny 'Signa r--.re)
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.5105
Ministry of 
Natural 
Peso-— es

Ontario

Report of Work
(Geophysical, Geological, 
Geochemical and Expenditures)

Mining Act

Instructions: — Please tvce or print.
— If nuirl? Jr of mining claims traversed

ijxc^efi^ scace on this form, attach a list.
Note: — Only ci.'.', s credits calculated in the

"Expfcncj tures" section may be entered
in the "expend. Days Cr." columns.

— Do not use shaded areas below.
Type ot Surveylsi

Claim Holder!:)

Township or Area

Prospector's Licence No.

Address

' 'Date of Survey (from St to) 
i f^, ,*. g;

________________ — .. . , __ . .. 
Name and Address of Author (of Gee-Technical report)

M C Qsjfjyo . 7.0^^^-^ vS o* , C tt h^ w

Total Miles of line Cut

- , . -- - , l . \
Day l Mo. l Yr. Day | Mo. l Yr. [ gC-L. j l^.*g. VJ v

Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:

Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for eacnl

Geophysical

- Electromagnetic

- Magnetometer

- Radiometric

- Other 

Geological 

Geochemical

i Days per 
i Claim

Airoorne Credits'

Note: Special provisions Electromagnetic -^O
credits do "ot apply —————
to Airborne Surveys. Magnetometer -4~J

Radiometric

Mining Claims Traversed (List in numerical sequence)

Expenditures lexciurjes power stnpping)
Tvpe Of WorK Perlor-neO

Pertormed on

Calculation 01 Expenciture Days Creaits 

Total Expenditures
Total 

Days Creaits

Mining Claim
Prefix Number

l-

v? t- sr r

Exoend. 
Days C'.

^ __Vining Claim
Pr-af ix Number

t; S -t*

-*—.-i.;.

t -L

Expend. 
Days Cr.

cjt/ijryrys at r.gW. Us jj |V /^ f~~

Total n-j^noer of mining 
claims covered by this 
repor- o' .vork.

Sate Approved as Recoraec?
^-* 
..\ '

(l (iitimntu Knowlf'dat1 -ir ;T- incis -:?i 'T":n -n inp Rppori ot Work ^nnexca hnr-;ic ^atfmq performed The work 
s J me our ma jnn.or k-,i!,.l ^ uomploTion .HHI Th** .mnnxHri f r'Div T s !".N?.

: i r" 4 irm r'osuii A.i^'-^ss OT Person CcrriTymq

.* /^-ii 1-^
X"
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Ministry of
Natural
Resources

Ontnno

Report of Work
(Geophysical. Geological, 
Geochemical and Expendituresl

Mining Act

Instructions: — Please ;\C9 or print.
— If mirror of iTiming claims traversed

exceetK joace on this form, attach a list.
Note: — Only cJ3vs credits calculated in the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

— Do not use shaded areas below.
Type of Surveylsi jTownshrp or Area

Claim Holder(s)
. ^y u\- -.^

Address

fa}-\

IbJ^V-OOC-.^
Prospector's Licence No.

M.

Survey Company
-,

Date of Survey (from a to) Total Miles of line Cut

L"^ O -
Name and Address of Author (of Geo-Technical report)

M-C* C&g^oo . zo&o
Credits Requested per Each Claim in Columns at right Mining Claims Traversed (List in numerical seaL.'ence)
Special Provisions 

For first survey:
- Electromagnetic

Enter 40 days. (This 
includes line cutting) - Magnetometer

For each additional survey: 
using the same grid:

Enter 20 days (for each!

Complete reverse s
— and entar

Airborne Creoits

Note: Special provisions Electromagnetic 
credits do not apply 
to Airborne Surveys. Magnetometer

Expenditures (excludes cower stripnmq)
Type of VVorK Pertorrnea

Performea on Clairmsl

Cjlculaiion 01 Expenditure Days Credits 

Total Expenditures
Total 

Days Creuits

For Office Use Only
Total Days Gr., Date Recorded 
Recorden i

Date Aooroved T

l hereby cert-iv That t hnve j utfrsorun .ji'u rnticpate knowi^oce or rn-? Mcts at?t tjOrtn m tnp Reoort of Work iinnexMd 
or •.vitnosseti ^jtn^ vlurmq jnn/or oTmr its complntion TIU T^n .innexerj r^pcri is t'^e.

perto-med the work

O v-J , 9/P6
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