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RONKA EM 16

ELECTROMAGNETIC SURVEY ^ S **6'5 

Three Duck Gold Mines Limited 

Arethusa Lake, Chester Township, Ontario

by

W. Walker, P.G.A.C. 

Summary

A Ronka Eml6 survey on the Three Duck Gold Mines Limited 
property has delimited a series of major and minor conductors. 
The major ones appear to be related to faults, but of the several 
smaller conductors, those in the northeast of the property are near 
or at known gold veins.

Introduction

The property comprises four unpatented claims, S118910 to 
118912 inclusive and S121594 in Chester Township, Sudbury Mining 
Division, Ontario.

The present EM16 survey is aimed at locating further gold 
bearing veins on the Three Duck Gold Mines property. Drilling, 
under the supervision of A. L. Reading, was performed on the No. 2 
vein in the northeast of the property in 1948, and the No. 3 and 
4 veins, 300 and 400 feet closer to Arethusa Lake were channel 
sampled at that time. These veins should be relocated and tied 
into the present grid system.

A short drilling programme to check faults evident on the 
aerial photographs was undertaken in December 1967 and January 
1968. Several of the present conductors are near to and parallel 
to these faults, and differences are probably the result of the 
scale difference between the aerial photographs (1320ft. to the 
inch) and map (100ft to the inch). This lack of control may also 
be reflected in the drill siting. A magnetic survey in 1965 was 
at a wider spaced grid (400ft) than is suitable, to judge from 
the results.

G en er al G eology

The property has not been mapped geologically. H. C. Laird 
mapped the Three Duck Lakes area and published his results as 
Ontario Dept. of Mines Vol. 41, part 3* 1932. By present geologic 
al considerations, we would consider the Three Duck area as part of 
a late Archaean (3200-2500 m.yO island arc or volcano-sedimentary 
tectonic basin complex, with syntectonic granite in the core of 
the belt occupying much of Chester and Benneweiss townships. The



gold of l tie; T hi i- c o Duck Camp j. s associated with this syntectonite 
oranite. Earl y K NW f aul ts havn control! ed dyke enipl acemont and are 
known to be mineralised at Weoduck Lake, a mile or so to the north- 
meat, frost gold veins in the camp strike within a few degrees of 
CHSit-wost heiwevor.

Equipment and^l'^hriij^u^e .

Any i ', l c ctrornannetic egui pment is based on measuring how much 
conductors in the; ground affect an electromagnet ir. signal. A trans 
mitter EI r id receiver are therefore required. The penetration, or 
['pf'-' 1 -: to which conductors can be detected, is a function of the 
distance between the transmitter and receiver. The EM16 utilises 
the; li. S. Navy's Very Low Frequency (VLF~) transmitters, in the 
present case I\!AA, C ut.l o r, Maine, arid f\ISS, Annapolis, Maryland, and 
so a) does away with th" need for a transmitter on the property, 
b) can penetrate to a greater depth, and c) gives readings in all 
four emigrants of the compass by utilising both transmitters, rather 
than two cis is usual: in other words there is no need to assume that 
any ore body must lie in say the E-W quadrant. On the present sur 
vey, twci maps weu-e prepared, one for the E-W survey based on the 
Annapolis transmitter, the other on the I\!-S survey, based on the 
Cutler transmitter. As may be seen from these maps, the N-S survey 
picked up the main E-W conductor, and the E-W survey picked up the 
main [\i-3 conductor: with either one on its own, half the information 
won]d be mi ssing.

"l he distance between the maximum positive and negative readings 
is about the same as the distance from the ground surface to a point 
somewhat above the- centre of the effective area of the conductive 
body .

]n practice, readings were taken on both stations every 100 fee 
along lines spaced 200 feet apart. Two readings are taken on each 
station, for in-phaso and quadrature. In general in-phase readings 
are related to conductors in the bedrock, whereas from quadrature 
one may interpret some idea of conductive overburden.

S u r y e y Re s 1111s

A char pcteri sti.c of the E M16 is that it readily detects con 
ductors. Identification of these conductors is a prime concern of 
the geologist. In the present instance, a couple of years ago I 
i ri t til: p ret od E-W fault systems in the north and south of the S W claim, 
faulting at Arethusa lake, and e I\)NUI fault leading north from the 
west erirl of the; Lake. None of these faults, evident as depressions 
has been tr&cod out on the ground, but the systems are closely foll 
owed by eunouctors. With the exception of that under Arethusa Lake, 
each conductor has an effective centre of cornductive at a depth of 
ljll to ?00 feet and so must have its top at or near the bedrock sur 
face;, l be reversed response of the quadrature also indicates that 
the feature relates to bedrock rather than overburden. While l woul 
wish to ascertain relationships on the ground, my present inclination 
Li a s c; ti on .limited drilling, is to downgrade the ore potential of the 
features.



- J ~

A number df J esser conductors remain, in both N-S and E- r 'W 
quadr f in 1 1; . Three north of Arethusa Lake must be very close to the 
no.! ci vein r., mid l therefore rogard these small conductors as guides 
to vuining, and all similar structures have priority for further 
work. The l.-l'J conductors are all near surface and can probably be 
testeci tiy stripping (test first for bedrock) or short hole (Winkio) 
drilling. The L" -W conductors are not as clearly defined because the 
2011 foot spacing (E-'Jj) is double that of the station spacing (N-S).

Some r; m y] J. conductors appear to be related to known gold veins;
There are several similar conductors on the property. Larger con- :
(iu c: t o r s are probably related to faults. !

Fi e com m e njj ant ip njs !

l . fv'i a n the go J d ve i ns .
?. . l' i c i p tii e f a u.l t s .
'.'j. filJ in the; EMJ6 survey at N-S conductors on 100 foot lines. '
4. Reinter|)r o t aJ ] data. i
t). Test bedrock depth with a rod at conductors. \
6. Strip or drill conductors.

Respectfully submitted, 

CHEW-WALKE/f ASSOCIATES

Walker, F. G.A.C.



ADDENDUM

] ' r i r i c i p l a 1 1 f O p c; r a lion

The V/LF-radio c; t a l i oris operating for communications with
submeir j ney h;ivu a vertical antenna. The antenna current is thus j
vortical, creating a concentric horizontal magnetic field around j
thorn. lAihen these; magnetic fields moet conductive bodies in the j
ground, there will bo secondary fields radiating from those bodies. !
This equipment measures the vertical components of these secondary !
f .i o J d r,. l

l he Oil 6 J s simply n s ensitive receiver covering the frequency 
L)ami of the new l/1,f -transmitting stations, with means of measuring l 
the vertical f i eJ d components.

The receiver has two inputs with two receiving coils built into 
the instrument. fine coil has normally vertical axis and the other 
i s ho r l ^ o rita] .

The signal from one of the coils (vertical axis) is first mini- 
m j x e d by tiJt.ing the; coil. The tilt-angle is calibrated in percent 
ages, "l he remaining signal in this coil is finally balanced out by 
a measured percentage of a signal from the other coil, after being 
shi f t ad by 9L! C '. The axis of thi: 
a x j. s o f t h e f i r s t c; o j l. T h i i 
f i ri mary fi eJ d.

coil is at right angles to the 
coil is kept normally parallel to the

Thus, if the secondary signals are small compared to the primary 
horizontal f'JeJd, the mechanical tilt-angle is an accurate measure 
of the vertical real-component, and the compensation 11/2 - signal 
from the horizontal coil is a measure of the quadrature vertical 
si t| ri a l .

? . St a t i o n li e J e c t i o n

The selection of a transmit ting station is done by a plug-in 
unit inside the receiver. The equipment takes two units simultan 
eously. A switch is provided for quick station-chancing.

The magnetic field lines are always at right angles to the 
direction of the transmitting station. Thus where a station i; 
the oast of i.hi', survey area, its N-S field will make the best 
intersection with f-W conductors.

to

In practice, in Northern Ontario readings on the following two 
stations cover both tl-W and W-S quadrants of the compass: Station 
NAA, Cutler, Maine;, frequency 17-MKc is to the east Station 
Annapolis;, Maryland, frequency 21.4Kc is to the south.

NSS,

When the cover on top of the instrument i 
p ri ate plugs can be inserted.

removed, the appro-
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Survey li not; should he: ma ci t; approximately along lines at right 
angles to the ciireetion of the station being used, i.e. run the 
survey north or south when using NAA, and east or west when using 
fvSS. Four readings firn taken at each station, in phase and quad 
rature facing south cm NAA, west on NSS. ;

;;. Taking a R e ad i ri g

To take a reading, first orient the reference coil on the lower 
erici of the handle a J o rig the magnetic lines. Rock the instrument : 
hack and forth for minimum sound intensity in the headphone. Use 
tilt; volume. r.ontroJ to set the sound level for comfortable listening . 
Then use your left hand to adjust the quadrature component dial on 
the front left corner of the instrument to further minimise the l 
sound. After finding the minimum signal strength on both adjust 
ments, read the incl inometer by looking into the small lens. Also 
niaek down the quadrature reading on the front edge of the instru 
ment .

While travelling to the next location you can, if you wish, keep 
the instrument in operating position. If abrupt changes in the 
position occur wh.il e travel j ing, you might take extra stations to 
accurate.1 y pinpoint the details of the anomaly.

'the dia] s inside the inclinometer are calibrated plus and minus 
percentages, and i ri degrees. Either ones can be used. If the 
instrument is facing .1 BO 0 from the original direction of travel, 
the polarities of the readings will be reversed. When plotting 
the readings, care should be taken to correct the polarities. The 
important tiling is to know the actual physical tilt-angle of the 
instrument. The lower end of the handle will, as a rule, point 
towards the conductor. The instrument is so calibrated that when 
Bpproachino the conductor, the angles are positive in the in-phase 
cornpon en t .

/l. Plotting the Results

f'oi- easy interpretation of the results, it is good practice to 
plot the actual curves on the paper, using suitable scales for the 
percentage; readings as well as horizontal distances over the ground.

b*. l n terpr etati on

The determination of depth can be done with fair accuracy with 
this instrument by noticing the horizontal distance between the 
maximum positive and negative readings. This should be the same as 
the actual depth from the ground surface to the center of the effect 
ive area of the conductive body. This point is not the center of 
the actual body, but somewhat closer to the upper edge.

A vertical sheet type of conductor, if it comes close to the 
surface, gives a sharp cross-over of large amplitude and slow roll- 
off on both sides.
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When lookJnc tit t. h o platted curves, one notices that, two 
odjar.onl, oondnctor t, m ay modify the shape of the anomalies for 
r; a e h cm ci. In c y t; o s; .11 KB this, one; has to look for the steepest 
nrodjonts of the vertical (plotted) field, rather t hum the actual 
x ero-ei'us;io.no t.

Scirnet iiiu.'S; tht; cai ti ci r at ur e- c o nip on en t shows a reversed polarity 
compared to the in-phase readings. This can be due lo the con- 
duetjve ouei-bui'Lien on top of the area of deeper (better) conductor 
The vertical secondciry field penetratinn through the ouerburden 
hfis necjEitdut' rjuodrotnro component.
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