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| NTRODUCTI ON

At the suggestion of SADME regional geologist Dr. John Parker and
consul tant geophysicist Dr. David Tucker, a brief IP/resistivity
survey programme was carried out in the MItalie Mne area during
the period 5th-9th March 1990 inclusive. The ains of this survey
were two-fold: to assess the applicability of the IP/resistivity
technique in the Mltalie Mne environnent, and, to provide
sub-surface electrical information which mght assist the siting
of dianmond drillholes proposed for the area.

This report sets out the paraneters of the survey, presents the
results obtained, and provides an interpretation of those
results.

SURVEY DETAI LS

Equi prent

The equi pnment used for the MIltalie Mne IP/resistivity survey
conprised the SADVE Austral T842 tinme & frequency domain IP
transmtter powered by the SADVME W sconsin-Honelite notor
generator set, and a Scintrex-hired [|IPRIOA time domain |P
receiver. The survey was conducted in the tinme domain node

enploying a transmtter cycling time of 2 seconds (i.e. 8 second
period); IP effects (chargeabilities) were recorded over three
wi ndows in the decay curve (see Figure 1). These chargeability
values are designated Masi, M3 and Mss respectively. The
Scintrex | PR1OA receiver "nornalizes' these chargeability val ues
for the Standard Induced Pol arization Decay Curve as determ ned
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by Newront Exploration Limted (see IPR8 or |PRLOA manual s)
all owi ng a sinple conparison of the three val ues.

Confi guration

The 1P equipnment was deployed in a dipole-dipole array, wth
transmtter-receiver dipole separations of 1, 2, 3 & 4 tines the
common di pole size. A dipole size of 50 netres was used for al

wor k except for a detailed (25 netre dipole size) survey over the
old mne site. Transmitter current electrodes conprised alfoi

sheets bedded in 0.5m x 0.5m x 0.2m (deep) pits; receiver
ground-contact points were copper sul phate porous pots positioned

in smaller adjacent pits. Transmitter electrodes and receiver
reading sites were prepared and well-watered in advance, then
re-watered imrediately prior to use. Al alfoil sheeting was

recovered after the survey, and the el ectrode and porous pot pits
backfil | ed.
Ext ent

The MIltalie Mne IP/resistivity survey conprised a single,
approxi mately east-west 1450 netre traverse (line 2) of 4 |evel,
50 nmetre dipole-dipole readings across the old mne site, wth
250 nmetres of detailed 4 level, 25 netre dipol e-dipole readings
centred directly on the mne site itself, followed by subparall el
1000 netre traverses of 4 level, 50 netre dipol e-dipole readings
350 nmetres to the south (line 1) and 500 netres to the north
(line 3). Traverse positions were marked out by Parker and
Tucker; |ine pegging was carried out by the IP crew

The survey (including travel tinme ex Adelaide) was undertaken
over the period Mnday 5th Mirch to Friday 9th Mrch 1990
i nclusive (see Table 1).



Table 1
Mltalie Mne IP/Resistivity Survey Statistics

Day Activity Pr oducti on

Mon 5th Travel Adel ai de- Cowel |
Peg & prepare part line 2

Tues 6th | P/res survey line 2, 0-1000E 1000m (50m
Prepare line 2, E ext. & detai
Peg & prepare part line 1

Wed 7th | P/res survey line 2, 1000E- 1450E 450m (50m
| P/res survey line 2, detail 250m (25m
| P/res survey line 1, 500E-1000E 500m (25m

Prepare remainder line 1

Thur 8th Peg & prepare line 3
| P/res survey line 1, 0-500E 500m (50m
| P/res survey line 3, 0-1000E 1000m (50m
Fri 9th Travel Cowel | - Adel ai de
TOTALS 3450m (50m

250m (25m)



Resul ts

| P/resistivity surveying conditions were quite good, wth
transmtter currents in excess of 1 anpere normally achievable
(range 0.6 to 2.25 anperes), generating receiver signal strengths
ranging from 1.5nV (mninmm n=4) to 472nmV (maxi mum n=1). Sone
telluric noise was observed at the receiver in the |ower signa
strength range (less t han 5nvV), and occasi ona
transmtter-related noise attributable to instability in
individual transmtter dipoles was also noted, particularly at
the sandy eastern end of traverse 1. These noise |evels were not
sufficient to seriously conprom se the validity of the results.

The prime check on the wvalidity of individual chargeability
readings was the conparison of the normalised Masi, Ms; and ©Msas
val ues at each site. A variation range in these values of |ess
t han 10% was consi dered indicative of an acceptabl e chargeability
r eadi ng. As a further <check on reading wvalidity, two
reci procal ly-repeated readings were recorded at the centre of
each transmtter set-up, and a further two reciprocally-repeated
readings were recorded at the overlap of adjacent set-ups.
Reci procal | y-repeated resistivity values were invariably wthin
5% of each other; nost reciprocally-repeated Ms, chargeabilities
were within 10% No direct transmtter-receiver calibrations
were taken during the survey.

Presentation
The results of the Mltalie Mne I[P/resistivity survey are

presented as pseudosections of apparent resistivity and apparent
chargeability (Msz)) in Figures 2, 3 and 4.
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| NTERPRETATI ON

| nt roducti on

The MItalie Mne IP/resistivity survey recorded a weak-noderate
strength chargeability response over the old mne site, wth
possi bl e along-strike extensions to the north and south. A
series of apparently subparallel, noderate strength chargeability
zones occur to the east of this feature; only background-strength
chargeabilities were noted to the west.

Mltalie Mne Response

The MIltalie Mne site responded as a weak-noderate strength
coher ent chargeability anonaly, in an area of variable
resistivity response, centred at 400E on line 2, figure 4.
Resurveying the site wth 25 netre dipole [IP/resistivity
confirmed the chargeability anomaly (peak values over 14mv/V),
showing it to lie between a sharp shallow |l ow resistivity zone in
the east (which was not seen on the 50 netre data), and shall ow
hi gher resistivities in the west (see Figure 3).

Consi deration of the chargeability anomaly alone suggests a
relatively broad zone (say 25 netres) of weak sulphide(?)
m neralization topped at 25 netres depth. The apparent east dip
of this anomaly is at odds with the known west dip of the
sul phide m neralization. The anomaly nmay be indicating a steeply
east (?)-dipping geological wunit, or the east dip my be an
artificial effect generated, perhaps, by asymetry in the
resistivity environnent.

The coincidence of the shallow |ow resistivity zone at 425E with
the surface position of the line of |ode suggests that this
narrow feature relates to preferential weathering of the |ode
Correlation of this shallow |ow resistivity zone with the top of
t he deeper chargeability anomaly does result in a west dip for an



i nterpreted source.

Simlar weak-noderate strength chargeability anomalies, each
associated wwth a variable resistivity response, were recorded to
the south, at 300E on line 1, and to the north, at 400E on |line 3
(figure 4). In both cases, the chargeability anomalies have an
apparent west dip. Correlation of these features inplies an
al ong-stri ke extent of 800 netres for the MItalie M ne response.

However, the weakness of the response, conbined wth the
multiplicity of such responses and the relatively wde I|ine
spacing, nmake such a correlation suspect. The shallow |ow
resistivity zone detected at 425E on line 3 is of particular
interest, given the coincidence of just such a shallow |ow
resistivity zone with the surface position of the line of |ode at
the MItalie M ne.

A second discrete zone of weak-nobderate strength chargeabilities
in a higher resistivity environment occurs to the east of
Mltalie Mne at 575E on line 2, and may possibly correlate with
responses on lines 1 and 3.

Eastern Zones

Three noderate strength chargeability anonmalies (designated Zones
1, 2 & 3) were detected on line 2, to the east of the MIltalie
M ne response.

Zone 1, centred at 850E, conprises a zone of noderately anomal ous
chargeabilities (peak M3, values over 20mV/V) associated wth
locally lower resistivities (<100ohmm wthin an otherw se
resistive environment (>2000hmmn.

Zone 2, centred at 1150E, conprises a broad zone of
noder ate-strong chargeabilities (peak M3, values over 25nVv/V)
associated with high resistivities at surface and a resistivity
gradi ent at depth.
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Zone 3, located at the eastern end of line 2, is inconpletely
surveyed, but apparently conpri ses a noder at e- strong
chargeability anomaly (peak Ms;, values over 25nV/V) associated
with markedly | ower resistivities (<150hmn).

Along-strike correlation with somewhat simlar features on |lines
1 and 3 is possible for Zone 1, and possibly Zone 2; neither of
these |ines extended sufficiently to the east to cover the
al ong-stri ke expression of Zone 3.

The sources of these three zones may be sulphidic or graphitic
rock types, with the low resistivities associated wth Zone 3
suggesting graphite as the nore likely source material there
Al three zones appear untopped in the 50 nmetre results for |ine
2, suggesting shall ow depths to sources along that |ine.

OTHER GEOPHYSI CAL SURVEYS

A Fixed Transmitter-Roving Receiver SIROTEM survey was carried
out by Billiton in 1986, the results being now on open file. The
600x300m transmtter loop was |located to the west of the mne
with the nearer edge coinciding with the road (see Fig. 4). Three
lines at 200m intervals were surveyed, the centre one passing
close to the MItalie Mne and roughly coinciding with IP [ine 2.
X (E-W and Z conponents of the field were neasured, using
standard delay tinmes (channel 1 at O0.4ns)

The response is relatively flat on all lines, apart from the
normal effect of mgrating background currents. However, in the
early channels there are two subtle anomalies indicating weak
conductors. The anomalies show as flexures in the Z-conmponent and
highs in the X-conponent. The |ocations are shown on Figure 4,
Line 2, with the IP interpretation.

The correlation between the TEM anomaly at 600E and the IP
anomaly at 575E, which are sufficiently close to coincident
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considering the grid positioning uncertainty, is particularly
interesting. This is the stronger and nore convincing of the two
TEM anonalies, and correlates with simlar features on the TEM
lines 200m north and south of this one. The result is a
curvilinear feature with a generally north-easterly strike. Wile
the conductor producing this response is weak and near-surface,
the correlation with a chargeability response indicates the
probability of a sulphide or graphite source, and favourable
geology mght nake it a worthwhile target for follow up

DRI LLI NG

Two holes drilled wunder the old mne site encountered
satisfactory sources for the IP responses. However, a hole
drilled to investigate Zone 1, Wl klow DDH 1 collared at 775E on
line 2 and plunging 60 degrees east, failed to encounter other
than very sparse sul phides/graphite. The nost probable reason for
this failure is the lack of lateral control in the IP survey.
While an anomaly certainly exists at 850E on line 2, the |ack of
confirmng anormalies on lines Jlocated wthin a reasonable
di stance to the north and south neans that the source may not be
| ocated directly wunder this survey line. Alternatively, the
source could dip to the east, so that the hole did not reach
"live ground' . However, it is understood ‘that this is
geol ogi cal Iy i nprobabl e.



CONCLUSI ONS AND RECOMVENDATI ONS

Over the period 5th-9th March 1990, 3700 netres of 4 |evel,
mainly 50 netre dipole-dipole time domain induced polarization
and resistivity were successfully surveyed along three traverses
inthe Mltalie Mne area.

The MItalie Mne IP/resistivity survey outlined a weak-noderate
| P effect response over the old mne site, with a shallow | ow
resistivity zone coincident with the surface position of the |ine
of | ode.

The interpreted along-strike extensions to the Mltalie Mne
| P/resistivity response are also recommended for further
investigation, with particular attention directed to the shall ow
low resistivity anomaly at 425E on line 3. Geochem cal surveying
i s suggested as an appropriate first test phase.

The three weastern anonmaly zones have been interpreted as
i ndicative of sulphidic and/or graphitic rock types. Furt her
wor k on these zones is contingent upon geological criteria; given
their apparent shallow depth on line 2, geochem cal surveying
appears to be the nost appropriate initial technique.

A further investigation of the conbined TEMIP anomaly at 575E on
line 2 should include an early tinme TEM fixed | oop survey, which
woul d detail the anomaly satisfactorily. There are two possible
benefits of this. First, there is evidence that the weathering
of sul phi des causes a weak, near-surface |ow resistivity anomaly.
Second, |ead-zinc mneralisation does not necessarily give rise
to a highly conductive target, particularly if the sphalerite
content is high and the iron sul phies are sparse. In such a
case, an early time TEM survey woul d give a clearer response.

Further drilling of |IP targets should be preceded by the
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surveying of closer spaced survey lines (200m maximun) to fully
outline the lateral extent of the target.

T V HARVEY A R DODDS
CONSULTANT GECPHYSI G ST GEOPHYSI CI ST
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