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SUMMARY

Turam electromagnetic surveys were carried over three grids
in Northwestern Quebec. The E.M. results are generally guiet
with several weak but significant anomalies observed.

Three conductors indicate high vt values and five conductors
indicate moderate ¥t values. It is recommended that these eight
conductors be further explored.

Several very weak, primarily phase shift anomalies are observed,
which do not at this time warrant any further investigation.
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Report on a
TURAM ELECTROMAGNETIC SURVEY
CHIBOUGAMALU AREA
NORTHWESTERN QUEBEC
on behalf of
CONWEST EXPLORATION COMPANY LIMITED

Introduction

During the period, July 2nd to July 3lst, 1975, a Turam electromagnetic
survey was executed by Scintrex Surveys Ltd. in the Chibougamau area,
northwestern Quebec, on behalf of Conwest Exploration Company Limited.

The survey was carried out by Mr., Lund Johnston, with supervision
provided by Mr. Roger Gedde, M.Sc. The survey covered three separate
grids: Grid IX in Lemoine Township; Grid II in Lemoine and Dollier
Townships; and Grid X in Rinfret Township. A total of 36 line miles of
Turam profile measurements were made over the three grids. Figure 1,
a Location Map, shows the location of the claim blocks and the survey
grid lines on a scale of 1:250, 000.

Method and Instrumentation

The Turam method, utilizing a Scintrex SE~71 instrument, was used

For the present survey. A 400 Hz primary field was transmitted through-
out the survey., The coil separation and the station interval were 100 ft,
Grid lines were parallel, spaced at 400 ft. intervals,

For a detailed description of the SE-71 Turam unit please see the
appended instrument specification sheet. Those wanting a more compre-
hensive discussion on the Turam method and interpretation of the data '
are referred to the appended article entitled "Some Aspects of the
Turam Electromagnetic Method" by R.A., Bosschart,

Presentation of Results

The survey results are presented in profile form on plates 1 through 5,
as follows:

Plate 1. Grid IX in L.emoine Township
Plates 2 & 3: Grid II in LLemoine & Dollier Townships
Plates 4 & 5; Grid X in Rinfret Township
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FPresentation of Results (continued)

The data profiles are presented as stacked profiles, with tha grid
lines forming the base for the profiles., The data scales are:

Field Strength Ratio (FSR): 1" =20%
Phase Shift (AP ): 1" =10°
The horizontal scale is 1" = 200'.

Discussion of Results

Grid X - Plate 1

Five distinct conductors are defined by relatively low amplitude Turam
anomalies on this grid.

Conductors A4 and A, are parallel and spaced 150 to 200 ft. apart, and
may in fact form a banded zone of more than two distinct conductors.,
Conductor A1 indicates very high ¥T wvalues ( >50 mhos), suggesting a
massive sulphide or graphitic zone conductor.

Conductor B is defined on one line only, L. 0O+00, with a possible
indication of it showing on L 4E. The calculated ¥T is >50 mhos, and
the estimated depth is B0 ft., subsurface,

Conductors Cq and Co form a parallel zona with the conductor axes about
200 ft, apart, Calculated VT values range from 15 to >50 mhos, with
conductor Co giving the highest values. Depth estimates vary from 60 ft.
to 100 ft. subsurface.

Grid Il — Plates 2 and 3

The Turam results from Grid II show two conductors of significance
(D1 & Dp) and some very minor phase shift anomalies (ie. conductors E & F),

Conductors Dy and Dp are weak and have relatively low T€ values (10 mhos
or less). The depth estimate for conductor Dy on L 98E is 100 ft. subsurface

Grid X - Plates 4 and 5

Several weak anomalies are observed on this grid, mostly in the northern
part. Conductors I, N3 and Ny show moderate to good YT values, whereas
conductors Hy, 14, J, K, L, M, N1, No, P & Q are defined by anomalies
showing mostly phase shift. Zone R covers an area of phase distortion
probably caused by conductive overburden.
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Grid X - Plates 4 and 5 (continued)

Conductor I, shows the best T value, 15 mhos, on L. 28W, where depth
calculation gives 75 ft. subsurface to the conductor axis,

The calculations are made, however, assuming a strike length of 800 ft.
If conductor Io forms a continuous zone with conductor Iy, which extends
northward but is slightly offset, then the 9T value would be lowered.

Conductors Nz and Ng4 form a parallel conductor zone, being 50 to 60 ft.

apart, The ¥t value calculated for Ng on L 76E is 6 mhos. The depth
estimate is 100 ft,

Conclusions and Recommendations

Several low amplitude EM anomalies which dafine conductors of moderate
to high ¥t values are observed on the Turam surveys over Grid 11, IX and
>

Conductors Ay, B and Cp, all on Grid IX, have high 9t values and therefore
the greatest possibility of being massive sulphide mineralisation.

Conductors Ap and Cq on Grid IX, Dq on Grid II, and Io and N3 on Grid X
show 9T values sufficiently high enough to warrant further investigation.

It is recommended that these eight conductors be further investigated. If
diamond drilling is undertaken to directly sample these conductors, drilling
should be positioned to intersect the conductor directly below the indicated
anomaly location at a depth slightly greater than the estimated depth to the
current axis.

Respectfully submitted,

Gilles LLaverdure, B,Sc.A.,

Geophyﬂsi’ﬁ% .
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Although in practice Turam measurements are, be-
cause of the light, mobile receiving system (Figure
2), made rapidly (at the rate of 3 to 6 miles per day),
a change of primary layout at least each alternate day
is required under average conditions. In order to
maintain this rate of coverage, a crew of four men
is employed—two to measure and two to lay out and
recover loops. In terms of line miles per man-day, the
Turam method is therefore rather less efficient than
the moving-source methods. On the other hand, it has
specific advantages in results over the latter, as will
be shown below.

Quontitative Interpretation

When a block of ground is energized by means of an
alternating electromagnetic (E.M.) field, the result-
ing field at the surface is, when conductors are pre-
sent, elliptically polarized. This is because the secon-
dary fields are phase-shifted relative to the primary
field. With methods measuring a geometrical compo-
nent (e.g.,, Vertical Loop E.M. methods), field ellip-
ticity has the effect of blurring the observations; i.e.,
instead of a precise angle of zero induction a “null
width” of minimum induction is obtained, and this
null width widens with increasing phase shift. As a
result, such methods may become less definitive in
the presence of medium to poor conductors, such as
conductive overburden or relatively disseminated min-
eralization.

A major advantage of Compensation methods is
that phase shifts are compensated and field compo-
nents can be measured accurately, independent of the
degree of field ellipticity. Moreover, two related com-
ponents are usually measured (either phase and amp-
litude, or in-phase and out-of-phase components),
which greatly diminishes the possibility of obtaining
spurious anomalies, and, more importantly, because
the relation between these components depends on the
conductor characteristics, renders possible a quanti-
tative interpretation of the obtained data.

In recent years, much work has been done to in-
vestigate the response of mathematical or reduced-
scale models of geological conductors in moving-source
or fixed-source configurations and so provide a basis
for the quantitative interpretation of field data (Wait,
1952, ’53, '60; West, 1960; Hedstrom & Parasnis,
1958; Paterson, 1961; Bosschart, 1961, '64)., As a
result, some conductor characteristics can often be
closely enough determined to discriminate between
anomalies arising from potential ore conductors and
those arising from electrolytic conductors (overburden,
weathered shear zones, etc.) and the conducting bodies,
even at considerable depth, can be accurately located
for diamond drilling. The possibility of assigning
significance to anomalies on the basis of amplitude
ratios rather than on amplitude strength, and giving
precedence to weak anomalies among larger and
stronger ones, in itself signifies a considerable exten-
sion of the capabilities of these methods.

The response of conductors, calculated theoretically
or observed in model experiments in a particular mea-
suring configuration, are usually presented in the form
of response diagrams showing a set of two curves
which represent the variation of peak amplitudes of
the in-phase and out-of-phage components with the va-
riation of a response parameter. The latter includes,
in some form, the exciting frequency and the relevant

conductor characteristics. For instance, for an infi-
nite sheet the response parameter may be written as

r
= 103 —
A =10 q

frequency, and d — thickness in m.

in which r = resistivity in ohm-cm, f —

Such a diagram, representing the response of a
medium-size tabular conductor (1000 ft. strike length)
in a Turam configuration, is shown in Figure 3A. The
straight line marked Q is the in-phase to out-of-phase
ratio. This ratio varies with the response parameter
and the strike length and thus gives, for a determinate
frequency, a value for the resistivity/thickness ratio
of the conductor., The validity of this particular dia-
gram is limited to the specified strike length, but it
illustrates the general relations. As they show the re-
lation between the relative amplitudes of the response
and the frequency, an important function of such
diagrams is to indicate how anomalies caused by bo-
dies of different conductivity can be emphasized or
de-emphasized by changing the exciting frequency.
An example of this application is described below.

In some areas, the overburden is both conductive and
of irregular configuration and thickness. At stan-
dard prospecting frequencies, the strong field distor-
tion arising from this condition could mask the res-
ponse of underlying conductors, even when these would
have appreciably better conductivity. In Figure 3B-1,
an example of extreme overburden distortion at a fre-
quency of 800 c.p.s. is shown, with anomalies as strong
as 40 per cent field strength ratio (R) and a 24-
degree phase difference (P). The same traverse at a
frequency of 200 c.p.s. is shown in the bottom profile.
The field strength anomaly has almost disappeared;
from 40 per cent it has decreased to 4.5 per cent. The
phase difference is down to 7.5 from 24 degrees. When
these results are compared with the response diagram
(Figure 38-1) they appear to be entirely predictable.
The overburden anomalies have a r/d value of approx-
imately 50 ohm-cm./m. and thus A equals 62 ohm-
cm.gsec./m. at 800 c.p.s. and 250 ohm-cm.sec./m. at
200 c.p.s. As the curves show, the in-phase component
drops 80 per cent and the out-of-phase component 60
per cent with the change of A from 62 to 250 ohm-
cm.sec./m. This example shows that the overburden
response can be drastically reduced by lowering the
frequency. The process would, however, be futile if
the response from underlying better conductors would
be proportionally decreased. With the use of properly
selected exciting frequencies, however, this is not the
case; for a good conductor with, say, an r/d value of
1.5, the change in frequency would represent a change
from A\ = 2 to A = 8, with a corresponding drop of
the in-phase amplitude of only 25 per cent and an
actual gain in out-of-phase amplitude of 75 per cent
(Figure 3A-2).

Under 200 ft. of cover, this conductor might (sub-
ject to size and over-all geometry), at a frequency
of 800 c.p.s., give rise to a 22 per cent in-phase and
a 4 per cent out-of-phase anomaly (approximately
20 per cent field strength ratio, 2.5 degree phase
diference) (Figure 3B-2), and would be difficult to
distinguish from the 800-c.p.s. overburden noise
shown in Figure 3B-1. At the lower frequency, the
anomaly would be 17 per cent in-phase and 7 per
percent out-of-phase (15 per cent field strength ratio,
5-degree phase difference), and it would stand out
clearly from the reduced overburden response.
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(Reprinted from The Canadian Mining and Metallurgical Bulletin, April, 1966)
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