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Introduction 

This report describes the specifications and results 
of a geophysical survey carried out for Mr. A. Hop
kins of 810 Duplex Ave., Toronto, Ontario, M4R 
1 W7 by Terraquest Ltd., 240 Adelaide Street West, 
Toronto, Canada. The field work was perfonned 
from June 30 to July 2, 1988 and the data process
ing. interpretation and reporting from July 3 to Sep
tember 21, 1988. 

The purpose of a survey of this type is two-fold. 
Erst to prospect directly for anomalously conduc
tive and magnetic areas in the earth's crust which 
may Ix: caused by, or at least related to, mineral 
deposits. A second is to use the magnetic and con
ductivity. patterns derived from the survey results 
to assist in mapping geology, and to indicate the 
presen~ of faults, shear zones, folding, alteration 
zones and other structures potentially favourable to 
the presence of gold and base-metal concentration. 
To achj.eve this purpose the survey area was sys
tematically traversed by an aircraft carrying 
geophysical instruments along parallel flight lines 
spaced at even intervals, 100 metres above the ter
rain surface, and aligned so as to intersect the 
regional geology in a way to provide the optimum 
contour patterns of geophysical data. 

2. The Property 

The prQpert'j is located along the northern edges of 
Dore and Heenan townships, in the Porcupine Min
ing Division of Ontario about 110 kilometres south
west of the town of Timmins and 60 kilometres east 
of the town of Chapleau. The survey area is made 
up of a three-claim-deep block that stretches across 
most of Dore and half of Heenan townships and can 
be accessed by bush roads from the west. 

The av~rage latitude and longitude are 47 degrees 
50 min~tes, and 82 degrees 30 minutes respective
ly, and re N.T.S. reference are 410/15 and /16 .. 

The claim numbers are shown in figure 2 and listed 
I 

below: 

Dore Township 
(Report of Work W8806-S(049) . 

P 987709-987758) (50) 
995525-995540 J (16) 

1 

Heenan Township 
(Report of Work W8808-S(048) 

P 995541-995582 (42) 
Total of 108 claims 

3. Geology 

Map References 

1. Map 43B: 

2. Map 2067: 

3. Map 2070: 

4. Map 2352: 

Swayze Gold Area 
Scale 1:63,360 
O.D.M. 1934. 

Heenan, Marianne & Northern 
Part of Genoa Townships 

Scale 1 :31,680 
O.D.M. 1965. 

Swayze and Dore Townships 
Scale 1:31,680 
O.D.M. 1965. 

Chapleau 
Scale 1 :250,000 
O.D.M. 1976. 

The survey area is underlain by a belt of east to 
northeast trending metavolcanics. Mafic metavol
canics ranging from pillowed basalts to massive 
dioritic and gabbroic rocks occupy the eastern half 
of the survey area. Felsic metavolcanics, minor 
clastic metasediments and rare diorite occupy the 
western half of the survey area. A wedge of mafic 
meta volcanics crosses the western boundary and 
hosts several important gold showings to th(! west. 
Several regional faults trend to the northwest. 

4. Survey Specifications 

4.1 Instruments 

The sUlYey was carried out using a Cessna 206 
aircraft, registration C-GGLS, which carries a mag
netometer and a VLF electromagnetic detector. 

The magnetometer is a high sensitivity, optically 
pumped cesium vapour magnetometer mounted in 
a stinger attached to the tail of the aircraft. It's 
specifications are as follows: 

Working range: 20,000-100,000 gammas: 

Sensitivity: 0.001 gammas 

Sampling rate: 0.2 seconds 

Model: BIW 232lH8 

Manufacturer: Scintrex, Concord Ontariio. 



FIGURE 1. General Location 
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magnetometer processor is a PMAG 3000 and 
tne data acquisition system is a PDAS 1000, both 
manufactured by Picodas Group Inc. 

The signal to noise ratio of the magnetic response 
is improved by a real time compensation technique 
provided by Picodas Limited. The sources of com
pensated noise are permanent, induced and petty 
current effects of the airframe and the heading ef
fects.The system uses three fluxgate mag
netometers to measure the aircraft attitude with 
respect for the earth magnetic field vector. A math
ematical model is used to solve this interference ef
fect. 

The VLF-EM unit uses three Olihogonal detector 
coils to measure (a) the total field strength of the 
time-varying EM field and (b) the phase between 
the vertical coil and both the "along line" coil 
(LINE) and the "cross-line" coil (ORTHO). The 
LINE coil is tuned to a transmitter station that is 
ideally pOSitioned at right angles to the flight lines, 
while the ORrHO coil transmitter should be in line 
with the flight lines. It's specifications are: 

Accuracy: 1 % 

Reading Interval: If2 second 

Model: TOTEM 2A 

Manufacturer: Herz Industries, 
Toronto, Canada 

The VLF sensor is mounted in the left wing tip ex
tension. 

Other instruments are: 

• KingKRA-IOAradar altimeter 

• UDAS-IOO data processor with Digidata nine 
track tape recorder, manufatured by Urtec Ltd., 
Markham, Ontario. 

• Geocam video camera and recorder for flight 
path recovery, manufactured by Geotech Ltd., 
Markham, Ontario. 

4.2 Lines and Data 

Line spacing: 100 metres 

Line direction: 360 degrees 

Terrain clearance: 100 m 

Average ground 193 km/hr ' 
speed: 

Data point interval: 

Magnetic: 11 metres 

VLF-EM: 11 metres 

.2 

Tie Line interval: 2 km 

Channel 1 (LINE); NAA Cutler, 24.0 kHz 

Chimne12 (ORTHO): NSS Anmlpolis, 21.4 kHz 

Note: Cutler transmitter was not operational 
during the survey of Lines 127-142 incllusive, 
therefore responses from the Seattle transmitter 
were recorded. 

Line km over total 280 line km 
survey area: 

Line km over claim 216 line km 
groups: 

4.3 Tolerances 

Line spacing: Any gaps wider than twice the line 
spacing and longer than 10 times the line spacing 
were filled in by a new line. 

Terrain clearance: Portions of line which were 
flown above 125 metres for more than one km were 
reflown if safety considerations were acceptable. 

Diurnal magnetic variation: Less than ten gam
mas deviation from a smooth background over a 
period of two minutes or less as seen on the base 
station analogue record. 

Manoeuvre noise: nil 

4.4 Photomosaics 

For navigating the aircraft and recovering the flight 
path, semi-controled mosaics of aerial photographs 
were made from existing air photos. Each 
photograph forming the mosaic was adjusted to 
conform to the NTS map system before the mosaic 
was assembled. 

5. Data Processing 
Flight path recovery was carried out in tht:; field 
using a video tape viewer to observe the flight path 
as recorded by the Geocam video camera system. 
The flight path recovery was completed daily to 
enable reflights to be selected where needed for the 
following day. 

The magnetic data was levelled in the standard 
manner by tying survey lines to the tie lines, The 
IGRF has not been removed. The total field was 
contoured by computer using a program provided 
by Dataplotting Services Inc. To do this the final 
levelled data set is gridded at a grid cell spacing of 
l/lOth of an inch at map scale. 
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"'"""e vertical magnetic gradient is computed from 
the total field data using a method of transforming 
the data set into the frequency domain, applying a 
transfer function to calculate the gradient, and then 
transforming back into the spatial domain. The 
method is described by a number of authors includ
ing Grant, 1972 and Spector, 1968. The computer 
program for this purpose is provided by Paterson, 
Grant and Watson Ltd. of Toronto. 

The VLF data was treated automatically so as to 
normalize the non conductive background areas to 
100 (total field strength) and zero (quadrature). 
The algorithms to do this were developed by Ter
raquest and will be provided to anyone interested 
by application to t;he company. 

All of these dataprocessing calculations and map 
contouring were carried out by Dataplotting Ser
vices Inc. of Toronto. 

Grant, ES. and Spector A., 1970: Statistical 
Models for Interpreting Aeromagnetic Data; 
Geophysics, Vol 35 

Grant,·ES., 1972: Review of Data Processing and 
Interpretation Methods in Gravity and Mag
netics; Geophysics Vol 37-4 

Spector, A., 1968: Spectral Analysis of Aeromag
netic maps; unpublished thesis; University 
of Toronto. 

6. Interpretation 

6.1 General Approach 

To satisfy the purpose of the survey as stated in the 
introduction, the interpretation procedure was car
ried out on both the magnetic and VLF data. On a 
local scale the magnetic gradient contour patterns 
were used to outline geological units which have 
different magnetic intensity and patterns or "signa
tures", ,Where possible these are related to existing 
geology to provide a geological identity to the units. 
On a regional scale the total field contour patterns 
were used in the same way. 

Faults and shear zones are interpreted mainly from 
lateral displacements of otherwise linear magnetic 
anomalies but also from long narrow "lows". The 
direction of regional faulting in the general area is 
taken into account when selecting faults. Folding 
is usually seen as curved regional patterns. Altera
tion zones can show up as anomalously quiet areas, 

3 

often adjacent to strong, circular anomalies that 
represent intrusives. Magnetic anomalies that are 
caused by iron deposits of ore quality are usually 
obvious owing to their high amplitude. often in tens 
of thousands of ganunas. 

VLF anomalies are categorized according to 
whether the phase response is normal, reverse, or 
no phase at all. The significance of the differing 
phase responses is not completely understood al
though in general reverse phase indicates either 
overburden as the source or a conductor with con
siderable depth extent, or both. Normal pha..-,e 
response is theoretically caused by surface conduc
tors with limited depth extent In some cases, a 
change in the orientation of the conductor appears 
to affect the sense of the phase response. 

Areas showing a smooth VLF-EM response some
what above background (ie. 110 or so) are likely 
caused by overburden which is thick enough and 
conductive enough to saturate a,t these frequencies .. 
In this case no response from bedrock is seen. 

The VLF-EM conductor axes have been identified 
and evaluated according to the Terraquest clas
sification system (Figure 4). This system cOITelates 
the nature and orientation of the conductor axes 
with stratigraphic, structural and topographic fea
tures to obtain an association from which one or 
more origins may be selected. Alternate associa
tions are indicated in parentheses. 

6.2 Interpretation 
The magnetic and VLF-EM data are shown in con
toured format on maps at a scale of 1: 10,000 in the 
back pocket. An interpretation map is also 
provided. The following notes are intended to sup
plement these maps. 

The total magnetic field has a relief of approximate
ly 1,400 gammas; the strongest responses have 
been observed along the western and eastern sides. 
Most of the ma£l1etic trends are consistent with the 
geological maps except for several narrow 
northwest trending magnetic anomalies in Dore 
township. The vertical magnetic gradient improves 
the resolution of the magnetic trends, particularly 
the more subtle magnetic responses, and has been 
used to delineate the stratigraphy and structure. 

The mafic to intermediate metavolcanics correlate 
with weak to moderate magnetic responses (Unit 1) 
and very strong magnetic responses (Unit 1m). The 
strongest responses correlate with the wedge: of an-
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COincident with magnetic stratigraphy 

Parallel to nagnetic i grap:1Y 

No correlation with magnetic igraphy 

Coincident with magn ic dyke 

COincident with topographic lineament or 
parallel to fault system 

Contours total field response conform 
to topographic depression 

Coincident with cultural sources 

) 

A 

Bedrock magnetic horizons: 
origin or s r zone 

ratabound mineralogic 

Bedrock non-magnetic horizons: strata 
mineralogic origin or shear zone 

Association not known: possible small scale' 
stratabound mineralogic igin, fault or r 
zone, overburden 

Dyke or possible fault: mineralogic or electrolytic 

It zone: mineral ic or electrol ic 

Most likely overburden: clayey sediments, swampy 
mud 

EI rical, pipe or railway lines 

1 - Upper case symbols denote a relatively strong total field strength 
2 - Underlined symbols denote a relatively strong quadrature response 
3 - Mineralogic origins include sulphides, 9 , and in fault zones, gouge 
4 - Electrolytic origins imply conductivity reI to porosi or high moi content 

240 Adelaide Strcet West, Torunto, em,leia M5H IW7. Telephone (416) 971-5400, Fax (416) 971-6449 



~'itic rocks that cross the western boundary. It is 
speculated that in this locality the strongest resp:m
ses may be related to an increase in pyrrhotite or 
magnetite within specific metavolcanic horizons. 
Note that the closest gold showing does not appear 
to be related to the magnetic horizons, but rather is 
situated between to 1m units. The shaft located a 
little further to the west correlates well with the 
centre of the entire magnetic trend, but it is difficult 
to ascertain whether or not it is associated the mag
netic rocks or to relatively non-magnetic rocks that 
have been overwhelmed and dominated by the en
tire magnetic trend. The detailed magnetic inter
pretation suggests that this metavolcanic trend 
extends at least 6 claims along the southern edge of 
the property.· At this point the metavolcanics ap
pear to curve to the northeast accOmpanied by a 
decrease in the total magnetic field, and eventually 
leave across the north central part of the property. 

The mafic to intermediate metavolcanics on the 
east part of the property correlate with a wider 
range of magnetic values. This is probably a func
tion of the composition of the metavolcanics, rang
ing from andesites and basalts through to massive 
gabbroic and dioritic metavolcanics. The diorite 
(Unit 6) on the western half of the survey area cor
relates with moderately strong magnetic responses. 

The narrow northwest trending magnetic units are 
probably derived from diabase dykes (Unit 7). 
These units are parallel to cross-cutting structures. 

Most of the magnetically interpreted faults trend to 
the northwest showing considerable displacement 
of the metavolcanic horizons and are parallel to the 
diabase dykes. Several northeast trending faults or 
shear zones are interpreted to cut the diabase dykes 
and may occur throughout the entire survey area. 
East-west trending structures would be difficult to 
identify as they would be parallel to the general 
magnetic trends. 

The VLF-EM survey has identified numerous weak 
to very' strong conductor axes, some displaying 
promin~nt quadrature profiles. Most of the lakes 
and rivers correlate with conductive zones suggest
ing that conductive overburden is confined to 
topographic depressions. 

4 

Those conductor axes that cross magnetic stratig
raphy and do not bear an obvious relationship with 
topography have been . interpreted to be derived 
from structural sources, either faults or shear zones. 
This type of conductivity may be related to: (a) 
minerals such as sulphides, graphite or gouge along 
the structure, or (b) an ionic effect created by water 
or porosity within the structure or to conductive 
overburden along the top of the structure. Many of 
these corroborate the magnetically interpreted 
faults to the northwest and northeast while others 
suggest the possibility of regional east-west struc
tures. 

Those conductor axes that are parallel to or coin
cide with magnetic stratigraphy bear potential for 
bedrock stratabound origins such as graphite or sul
phides. These should be followed up on the ground 
using EM or IP methods. Note that the conductor 
axes to the west associated with the mafic metavol
canics are characterized by very strong quadrature 
profiles which may be indicative of considerable 
depth extent 

7. Summary 
An airborne combined magnetic and VLF-EM sur
vey has been carried out at 100 metre line intervals 
with data reading stations at 11 metres along the 
flight lines. All data is produced on maps at a scale 
of 1: 10,000. 

The magnetic data has been used to modify and up
date the existing geology and has shown a number 
of new contacts and faults. The VLF-EM survey 
has identified numerous VLF-EM conductor axes 
that have been interpreted to be derived vruiously 
from overburden, structure and stratigraphie sour
ces, the latter of which have been recommended for 
additional investigation. 

Geologist 
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