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DHEM through the overlying shale horizon

The UTEM anomaly shown in Figure 1 is one of the few
surface responses in the area that is comparable in strength
to the Hellyer UTEM discovery anomaly and the Que River
response, with the anomaly lasting beyond 1 ms. An
experienced interpreter, using for example the second
derivative technique of Silic (1889), would recognise that the
sudden changes in slope of the profile mark the edge of a
conductive unit, in this case the Que River shale horizon
beneath a dolerite sill. This was understood prior to drilling,
and & hole was designed not to test the conductor, but rather
a prospective horizon some hundreds of metres below the
surface, Unlike the surface data which superficially resembles
the Hellyer results, the DHEM data (Figure 1) do not at all
replicate the DHEM results at Hellyer where a time constant
of 3-4 ms is evident (Eadie, 1987).

Instead the response can be interpreted to be from a large
body with a moderately low resistivity (the shales), and would
not be confused with a good inductive ore body response.

Sirotem instrumentation response

A number of responses occur with elevated signal levels which
are impossible to reconcile with the resistivites of the Que-
Hellyer volcanics. The shape of the response and the signal
levels vary significantly with the transmitter loop position.
Similar effects have been observed by other companies
working in relatively resistive terrains (Irvine, 1986). An
example of this effect is shown in Figure 2, where the Sirotem
response at 2.05 ms is shown for three loops. Although only
the data at 2.05 ms is shown herg, the responses at other
times have identical shapes with amplitudes decreasing
moenotonically with time. In this case the signal levels are
much higher than the expected signal from the volcanics,
which should produce 0.1-0.2 uV/A at this delay time for this
set up. The shape of the profile and signal levels vary
considerably from loop to loop, with the secondary field being
practically zero for Loop 1. The response correlates very
closely with the axial component of the primary magnetic field
produced by each transmitier loop {Figure 2), as was
confirmed by invérting the data using simple current filament
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FIGURE 2

The Sirotem data in MAC 8 from loops 1, 2 and 3 (top) .
correlates with the axial component of the primary magnetic
field of the transmitter loops (bottom). This instrumental
response is referred to as ‘probe self.response’
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models (eg Fuliagar, 1987). This response is presently referred
1o as the 'probe self response’, aithough without further
investigations we cannot be absolutely centain whether this
is the case. Nevertheless, we have made the observation that
in resistive terrains when the loop is close to the drilthole and
the primary field is therefore expected to be large, these ‘probe
self responses’ have invariably been noted. To ensure that
no target responses are overshadowed, it is good practice to
keep the loop as far away from the drill hole as is possible.

Locating targets in electromagnetically
active areas

One of the important exploration problems in the Que-Hellyer
volcanics is to locate targets in the immediate vicinity of the
existing deposits. In these cases the responses from the
existing deposits and the associated culture invariably
contribute to the DHEM data. Thus, the problem posed in
these situations is to understand the effects from the known
ore bodies and culture so that these responses may be
separated from those of the other targets. Two exampies, one
a discovery near the Hellyer deposit and the other a target
near the Que River mine will be used to show some of the
problems and solutions.

Figure 3 shows the Sirotem response at 34 ms in two drill
holes on a section about 100 m north of the northern limits
of the Hellyer ore body. The problem is to determine if the
total response can be explained by the nearby orebody or if
there is an unknown conductor influencing the results. Data
from both drillholes show similar amplitude variations from
locp to loop which are for the most part explainabie by the
Hellyer orebody, but in drillhole HLO45, there is a consistent
migration of crossovers from Loop 1 to 4, with a corresponding
reduction in the width of the anomalies. It was this observation
that suggested that & target conductor may lie close to this
hole and therefore northeast of the known orebody. In
particular, loops 3 and 4, which couple relatively well with a
hypothesised flat-lying conductor north east of Hellyer and
poorly with Hellyer itself, ganerate current flow within about
50-70 m of HLO45. The intersection of 1.9 m of conductive base
metal sulphides in HLOB9A gives geolagical support to the
hypothetical conductor.

Another exampie of this type occurred during a drilling
programme at Que River. Two deep holes were drilled 400
m apart beneath the mine. This pattern was based on the size
and conductivity parameters of the target and the detectability
limitations of DHEM. Both holes were surveyed using Sirotem
with a late time broad negalive trough detected in one of the
hotes, QR1060A (Figure 4), centred at 875 m down the hole.
This trough is at least 700 m wide at 4.8 ms with a half-width
greater than 500 m (half-width is defined as the width of the
anomaly at half of its peak amplitude). Two questions arose
regarding this response. The first question was whether or
not the response was due to the Que River massive suiphides
or culture associated with the mine, 500 metres above the
hole. This possibility was ruled out because no late time
anomaly was observed in the other hole, QR1001, which was
the same distance from the deposit. The second question
involved the change in anomaly sign at approximately 2 ms.



