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RONKA EM 16

ELECTROMAGNETIC SURVEY (3 2675
Three Duck Gold Mines Limited
Arethusa Lake, Chester Township, Ontario
by
W. Walker, F.G.A.C.

Summary

A Ronka Eml6 survey on the Three Duck Gold Mines Limited
property has delimited a serises 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 nsar
or at known gold veins.

Introduction

The properly comprises four unpatented claims, 5118910 to
118912 inclusive and 5121594 in Chester Township, Sudbury Mining
Division, Ontario.

The present EMl6 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, %00 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 faulis, and differences are probably the result of the

" scale difference between the serial 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.

General Geology

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, 19%2. By present geologic-
al considerations, we would consider the Thres Duck area as part of
a late Archaean (%200-2500 m.y.) 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 ithe Thiree Duck Canp is sssociated with this synteclonite
orenite.  tarly NNW faulls have controlled dyke emplacement and are
known Lo be mineralised st Weeduck Laske, & mile or so to the north-
weet. fost gold veins in the camp strike within a few degrees of
casl-west however,

bouipment and_Technigue.

Any clectromaonelic eouvipment is based on meassuring how much

conductors in the ground affect an eleclromezonetic sional. A trans-:

mitter and receiver are therefore reqguired. The penetration, or
crerdtt Lo which conduclors can be detected, is a function of the
distence belween the transmitter and receiver. The EMle utilises
the U. S. Navy's Very Low frequency (VILF) transmitters, in the
present case NAA, Cutler, Maine, and NS5, Annapolis, ilaryland, and
s0 a) does sway wilth the need for a transmitter on the property,

b) cen penetrate to a greater depth, and c) gives readings in all
four opuadrants of Lhe compass by vtilising both transmitters, rather
than two as is uvsual: in other words there is no need to assume that
any ore body must Jie in say the E-W guadrent. 0On the present sur-
vey, two maps were preparec, one for the E-W survey based on the
Annapolis Lransmilter, the other on the N-5 survey, based on the
Culler trensmitter. As may be seen from these maps, the N=5 survey
picked up the main b~W conductor, and the E~W survey picked up the
main N-S conductor: with either one on its own, half the information
would be missing.,

The distance between the maximum positive and negative readings

is sboul the same os the distence from the ground surface to a point
soncwhal above the venlre of the sffective area of the conductive
hody .

In pracltice, readings were taken on both stations every 100 fee
along lines spaced 200 feel apart. Two readinus are taken on each
station, for in-phaso and guadrature. In general in-phase readinos
are relalted Lo conouctors in the bedrock, whereas from qguadrature
one may interprel some idea of conductive overburden,

Survey Results

A chorecteristic of the EM16 is that it readily detects con-
ductors., ldentificetion of these conductors is & prime concern of
the ceoldooists  In the present instence, 8 couple of years ago 1
interpreted L= faull systems in the norih and south of the SW cleim
foulting at Arethusa lake, and a NNW fault leading north from the
vest ond of the Lake. None of these faults, evident as depressions
hes been treced oul on the oround, but the systems are closely foll-
owed by concducltors, With the exception of thet under Arethusa lake,
gach conduclor has an effective centre of comductive at a depth of
b to 200 feet and so must have its tup at or near the bedrock sur-
foece. The reversed response of the guadrature also indicates that

the Teature relates Lo bedrock rather then overburden. While I woult

wish Lo ascertain relationships on the ground, my present inclinatio

baseu on Jimited drilling, is to downgrade the ore potential of thesg

featuros,
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A number of lesser conductors remain, in both N-5 and E-"UW
guadrants.  Three north of Arethuss Lake must be very close Lo the |
gold veing, and 1 therefore regard these small conductors as guides |
Lo veining, snd all similar structures have priority for further
work. The =W conductors are all near surface and can probably be
Lested by stripping (test first for bedrock) or short hole {(Winkie)
drillino.  The £-W conduclors are not as clearly defined because thd
200 fool spacino {(E~W) is double that of the station spacing (N=S). |

i
|
i
i
1
|

Lonclusions

Some smell conductors appear to be related to known gold veinsd

There are several similar conductors on the property. Larger con-
ductors are probably relsted to faults.

i

Recommencations
1. Man Lhe gold veinsg., |
- FMap the faults, i
Y fi1l in the ENIG survey at N=-S conductors on 100 fool lines. !
4. Reinterpret all data. i
5. Test bedrock depth with a rod at conductors. ?
6. Sirip or drill cunductors. |

Respectfully submitted

CHEW-WALK ASSOCIRATES

//

W/ m W, Walker, F.G.A.C.




.‘ Ie Principle of Operation

\DENDUN

The ViF~radio stalions ovpersting for communications with ;
submarines have a verticel antenns. The antenns current is thus E
vertical, crealinn & concentiric horizonizl magnetic field around %
thew.  When Lhese magnetic fields meet conductive bodies in the
around, there will be secondary fields radiating from these bodies.
This couipment measures the vertical components of these secondary
fields.

The €16 1s simply a sensitive receiver covering the freguency
band of the new VIF-transmittiing stations, with means of measuring
Lthe vertical field components.

The receiver bas two inpuls wilh two receiving coils built into
the instrumenl. Dne coil has normally vertical axis and the other
is horizontal.

The siaqna) from one of the coils (vertical axis) is first mini-
mized by Liltino the coils The tilt-snole is calibrated in percent-
acvse The remainine sicnel in this coil is finally baslanced out by
a measurced percentage of a signal from the other coil, after being
shifted by 90%. The exis of this coil is at right angles to the
axls of lhe first coil., This coil is kept normelly parallel to the
primary f{ield.

Thue, if the secondary signals are small compsred to the primary
horizontal field, the mechanical tili-angle is en accurate measure
of the verticel resl-component, and the compensation 11/2 - signal
from the horizontal coil is a measure of ithe opvadrature vertical
sianel,

2. Slation Yeleclion

The selection of a transmitting station is done by a plug=-in
unit inside the receiver. The enuipment teskes two units simultan-
cously. A switlch is provided for cuvick station-chancing.

The mocnelic field lines are always at rioht angles to the
dgirection of the transmittine station. Thus where a station is to
the evasl of Lhe survey aree, its N-S field will maeke the best
interseclion with £-W conductors.

In pracliice, in Northern Ontario readings on the following two
stations cover both L-W and N-S5 guadrants of the compass: Station
NAA, Cutler, flaine, Freovency 17.8Kc is to the east Station NGS,
Annepolis, liaryland, freouency 21.4Ke is to the south.

When the cover on top of the instrument is removed, ithe appro-
priate pluns cen be inserted.
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Survey lines should be made approximately along lines at riohtf
ancles Lo thoe direction of the station being used, i.e. run the
survey norih ur south when using NAA, and east or west when using
NSS. fFour readinos are taken at eesch station, in phase and quad-
ralure facing south on NAA, west on NS5,

% e JakiUQ,QHR“ﬁQﬁUQ

To teke & roeading, first orient the reference coil on the lower
ena of Lhe handle along the magnetic lines. Rock the instrument
back snd forth for minimum sound intensity in the headphone. Use
the volume control Lo set the sound level for comfortable listening4
Then use your left hand to adjust the ovadrature component dial on
the front left corner of the instrument to further minimize the
sounds  After Tinding the minimum signal strength on both adjust-
menls, read the inclinometer by looking into the smsll lens. Also
maek cown the guadrature reading on Lhe front edge of the instiru-
ment .,

While Lrsvelling to the next location you can, if you wish, keep
the instrument in ovperaling position. If abrupt changes in the
vositlion occur while travelling, vou might teke exira syations to
socurately pinpoint the deteils of the ancmaly.

The dials inside the inclinometer are calibrated plus and minus
percenteges, and in degrees. Either ones can be used. I the
instrument is fecing 100% from the original direction of travel,
the polerities of the readings will be reversed., When plotting
the readings, care should be taken to correct the polarities. The
fwmportant thing is to know the actual physical tilt-anole of the
instrument, The lower end of the handle will, as a rule, point
towards Lhe conductur. The instrument 1s so calibrated that when
approachling the conductor, the angles are positive in the in-phase
component.

4. Pletting the Results

for evasy interpreotation of the results, it is good practice Lo
nlot the sclual curves on the paper, using suitable scales for the
percentage readings as well as horlizontal distences over the ground.

b.  lnterpretaetion

The determination of depth can be done wilh fair accuracy with
this instrumenl by noticing the horizontal distance between the
maximunm positive and negetive readings. This should be the same as
the sctua) deptlh from the ground surfeace to the center of the effect-
ive ares of Lhe conductive body. This point is not the center of
the wcluel vody, but somewhal closer to the upper edge.

#A vertical sheel type of concguctor, if it comes close to Llhe
surface, gives a sharp cross-over of large amplitude ang slow roll-
of i un both sides,.




ALOE DU PAGE = 3--

Whoen lookine st the plotted curves, one notices Lhat two
wojocoent conductors may modify the shape of Lhe anomalies Tor
cach one.  In ceses like this, one has Lo look for the steepest
grodients of Lhe verticsl (plotted) field, rather Lthen the actua)l
ZULU=-CTUSSINGS,

somelimes Lhe ouadrsture-component shows a reversed polerity
compared Lo the In-phese readings. This can be due Lo the con-
cductive overburden on top of ithe area of deeper (better) conductor
The verticel seconcary field penetrating through the overburden
hias negative guodralure component.
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