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OATE:-Superintendent

Chief Geologist

EXPLORATION - Tullah

The survey indicated a main anomaly zone which was
regarded as representing the continuation of the Farrell lode
shear, as well as a very strong anomaly which layoff the
main anomaly line.

....... ../2.

In 1958, at the request of the Mount Farrell Mining
Company, the Bureau of Mineral Resources carried out a
geophysical survey using self potential and electromagnetic
methods. This work was in some respects complementary to the
earlier work as it was done over ground not covered in the
previouB survey. The results again indicated the northern
continuation of the Farrell lode shear, these being strong
c~roboration of the S.P. results by the E.M. work.

The results of both surveys are shovm combined in

This memorandum reviews the results of geophysical
surveys carried out to the north of the Farrell Mine workings,
and diamond drilling which has been done in the same area.
Initially three drillholes are recommended at an estimated
cost of $8,000.,
1. Geophysics

Geophysical work has been carried out at Tullah
with the object of outlining the position of the Farrell
lodp shear northwards from the present mine workings.
There were two separate periodS of activity.

In 1950-51 the Company conducted a self-potential
survey over ground held under Special Prospectors Licence
to the north of the New North Mount Farrell Mine leases.
A report on this work was submitted by L. A. Richardson who
acted as consultant to the Company. Fossibly as an aid to
interpretation, self potential work was also done within the
leases over the known ore occurences immediately north of the
mine shaft. In addition some magnetic and gravimetric work
was done, though the results of these surveys were regarded as
inconclusive.
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2, Diamond Drill JDe

Six holes have been drilled in the &rea under
discussion. Between Ausust 1946 and !Ila.roh 1948 :four holes
were drilled by the Department of Mines (1 to 4 Plate I)
TheBe were of oourse drilled prior to the seophysioal surveys
and were therefore not sited with respect to the geophysical
anomalies, but it is to be expeoted that No.2 should have
intersected the lode shear. The log of this hole does state:-

"317'0" - 329'0" Good lode channel, no values. Black lode
slate, quartz seams, Iron sulphate in bands and splashes".

No.3 appears to bave been collared too far to the east and was
presumably drilled in footwall rocks. No.1 on the other hand
was too far to the west and too steep to intersect the lode.
In No.4 the log recordsl-

This drilling tends to confirm the geophysioal
indioations but it is not considered to constitute an adequate
test of the geophysical results. Whilst economio ore was
not intersected m1neralisation was shown to be present where
it might be expected to oocur.

Two holes were drilled by the Company in 1951 to
test the anomalies revealed by the early Burvey. The collar
positions are shown in ?late I. These holes were sited to
allow for a strong sOuth pi~ch of a possible orebody. It is
ray opinion that this southerly pitch han been unduly emphasized,
and that ItP86 oertainly, can not be said to have tested the
anomaly. Richardson concurred with this view in discussions
held earlier this year.

These holes revealed only feGtle pyrite mineralisation
but for the reason outlined above, I feel that no significance
should b.e plaoed upon these results.

~. Geoohemistry

It had been hoped to oarry out a geochemical 80il
sampling prog1.'WlllU over the area under discussion. Talus rubble
was found to be almost universally present beneath the surface
soil, and prevented penetration of the auger to bedrOCk. The
survey was therefore abandoned.

Instead .. bulldozer was used to remove the overburden
across negative self fotential oentres. The eostean pQsitions
are shown on Plate I (A,B md 0). The expoaed bedrocl' was
exsmined and rook sam~les taken for analysis at intervals of
five feet.

lode matter of slate
Clearly defined

"242' - 254'. Heavily mineralised black
and quartz with traoes of lead and zino.
walls. "
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Slightly anomalous values for lead and zinc
(up to five times the background) were recorded from the
oosteens. No signs of lead or zinc sulphides were noted,
but in view of the geophysical indioation, these analyses
could be of some significance.

~, Discussion

The B.lII. anomaly is continuous for 1,600 feet
and sinoe it is in line with the known Farrell lode it is
reasonable to assume that it arises from a northern
extension of the lode system, though it should not be
taken to be indioatwe of a continuous orebody. The ore
bodies mined in the ~arrell Mine are irregular and
disoontinuous though confined to the Farrell lode shear.

Tate (2) states that the L.M. anomaly oould arise
from the cumulative effect of the following faotors -

1, The electrical effect from a dipping
series of fractures along a persistent
fault line (the Farrell lode) the
effect arising chiefly from ~neralised
waters along the fracture.

2. The occurrence throughout the zone of
disseminated pyrite,

3. The occurrence of graphitic black slates,

4. The ocourrence of intermittent bands or
shoots of sulphide minerals •

He concludes that the most important result of the
E.M. survey is that the continuous steep dipping shear zone
whioh is most favourable to deposition of ore bodies has
been acourately outlined north of the Farrell ~ine.

The self potential surveys have shown a strong
negative centre in an area of proven mineralisation as well
as similar anomaly centres in proximity to the 1.M. anomalies.
It should be borne in mind that self potential anomalies can
also be brought about by a number of causes, but they oan be
produoed where sulphide bodies are undergoing active oxidation.

I am therefore of the opinion that the coincident
S.M. and 3.r. anomalies, notwithstnnding the inconclusive
drilling results so far achieved, ~ovide a well defined
target for fUrther testing by diamond drilling. Dr. A. Brant
of Newmont Mining Corporation examined the geophysical results
during the oourse of his visit to Roseber,y in 19b6 and expressed
the or;~on that they provided targets worthy of testing by
drill ,
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1958 Tate K.H. Geophysioal Survey at the Mount Farrell
Mine, ~lah, Tasmania. B.M.H. lleoorde 1958/35
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1951 Richardson L.A. Geophysical Survey of Mackintosh
Area Tullah, Tasmania. First Geophysical Report.

Reoomm,eBdat1oBa

The se~ potential anomalies indicate mineralisation
close to the surface whilst the ~.M. anomaly is indioative
of somewhat deeper oauses. It is tor this reason that the
E.Y o anomaly i8 situated to the west of the S.P. oentres,
the Farrell lode dipping steeply to the west.

fherefore holes which are designed speoifioally t.
test the S.P. negative oentres should aim for relatively
Sballow targets, i.e. 150 ft. below surf'ace. liebster (see LR/1l3
27.10.67) oaloulated the optimum collar position f'or a drillhole
to teat the anomalies at C tc a depth of 150 feet below
surfaoe. 1 recOJlIIIIend that this hole be drilled end that the
anomalies at A end B also be tested with similar holes. This
woUld involve approx1mately 750 teet of drilling at an estimated
cost of $6,000.

This WOUld st111 leave 1,000 feet of the E.l,i. enomaly
untested, but a recommendation to oarry out further drilling
at intervals of 200 feet along the strike, and perhaps at
greater depth, woUld be submitted in the light of the resUlts
of the proposed drillholes.

•

•



..

•

•

.}

~REUMniARY COpy
175006

REPOR T ON THE
INDUCED POLARIZATION

AND RESISTIVITY SURVEY
ON THE

NOR TH FARRELL GRID
TULLAH AREA, TASMANIA

FOR
ELECTROLYTIC ZINC COMPANY

OF AUSTRALASIA LIMITED



•

•

•

1 ,-, r:: an ~.
~{J ul

REPOR T ON THE'
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NORTH FARRELL GRID

TULLAH AREA, TASMANIA

FOR.

ELECTROLYTIC ZINC COMPANY OF AUSTRALASIA LIMITED

I. INTRODUCTION

At the request of Electrolytic Zinc Company of Australasia Limited

we have completed a brief induced polarization and resistivity survey in

the Tullah Area, Tasmania. The four lines surveyed cross the Farrell

Shear north of the North Farrell Shaft.

At the old Farrell Mine, the massive galena ore occurred as pods

and veins along the Farrell Shear. The ore had widths of six inches to six

feet, with ore shoots having strike lengths of 500 feet. The host rocks were

black slates, containing disseminated pyrite.

Previously a self-potential survey and a Turan electromagnetic

survey had been completed on the grid north of the North Farrell Shaft.

Anomalies were located by both types of surveys, and several holes have

been drilled in the area.

2. PRESENTATION OF RESULTS

The induced polarization and resistivity results are shown on
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the following enclosed data plots. The results are plotted in the manner

described in the notes preceding this report.

Line Electrode Intervals Dwg.No.

map of the North Farrell Grid at a scale of 1" = 200'. The definite and

possible induced polarization anomalies are indicated by solid and broken

bars respectively on this plan map as well as the data plots. These bars

represent the surface projection of the anomalous zones as interpreted

from the location of the transmitter and receiver electrodes when the

•
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Also enclosed with this report is Dwg. 1. P. P.

IP

IP
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, a plan

•
anoITlalous values were rrleasured.

Since the induced polarization measurement is essentially an

averaging process, as are all potential methods, it is frequently difficult

to exactly pinpoint the source of an anomaly. Certainly, no anomaly can

be located with more accuracy than the spread length; i. e. when using I DO'

spreads the position of a narrow sulphide body can only be determined to

lie between two stations I DO' apart. In order to locate sources at some

depth, larger spreads must be used, with a corresponding increase in the

uncertainties of location. Therefore, while the centre of the indicated

anomaly probably corresponds fairly well with source, the length of the

indicated anomaly along the line should not be taken to represent the exact

edges of the anomalous material.
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the geophysical information, have been taken frofil filaps supplied by the

staff of Electrolytic Zinc Company of Australasia Limited.

3. DISCUSSION OF RESULTS

The known mineralization at the Farrell Mine was filassive;

however, the zones were very narrow. As explained in the Appendix

to this report, only weak apparent IP effects can be expected if relatively

large electrode intervals a·re used in the survey. This would be the case,

even using 100' electrode intervals, on the North Farrell Grid.

As explained in the Appendix, the narrow source can be better

located, and evaluated, using; shorter electrode intervals. However, if

there is considerable overburden, or a well developed weathered layer,

the depth to the top of the source will deterfiline the filinirrlum electrode

interval that can be us ed.

The presence of dissefilinated pyrite in the black slate country

rocks in the Tullah Area will definitely complicate the interpretation of the

data. The true IP effects from this weak metallic filineralization will be

less than the true IP effects frofil the filassive are. However, the widths

of the pyritic slate bands will be greater than the widths of the are zones;

the apparent IP effects measured using 100' electrode intervals filay be

greater for the pyritic slate bands. (See Appendix).

Line 123N

This survey on this line gives a broad anofilaly that extends from

107+ 50E to JIlt 50E. The edges of the anofilaly are relatively weak and
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~ould be due to pyrite in the slates. There is a stronger, narrow, anomaly

centred at 109+00E to 109+50E. This could be due to a narrow source of

more concentrated metallic mineralization. ·It would have to be checked

using shorter electrode intervals. (See Appendix).

Line lZIN

Some of the IP ITleasureITlents on this line were not reliable,

due to noise. There is a shallow, narrow source at 108+00E to 109+00E

that could be checked using 50' electrode intervals. It could be due to a

very narrow zone of ITlas sive sulphide mineralization rather than to a

wider zone of pyritic slate.

Line 119N

On this line, the IP anoITlaly centred at 108+ 50E correlates with

thos e located on the lines to the north. The IP anomaly here is considerably

weaker than to the north. The weak IP effects extend for a considerable

distance to the east. There is an increase in the IP effects at depth, at

about 113+00E to 114+00E .

These effects could represent an increase in the concentration

of sulphide mineralization at depth in this area. The measurements should

be extended to the east to complete the anomalous pattern.

Line 11 7N

The anoITlaly correlating with the main anomalous zone is centred

at 107+00E to 108+00E. This is the weakest anomaly of those measured.

This would indicate that the concentration of mineralization in Zone A is

increasing to the north.
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There is a second anoITlaly at depth, to the east, on this line also.

The source is centred, at considerable depth, at II OtOOE to IlltOOE. This

anoITlaly has been correlated with the les s definite anoITlaly on Line 119N,

to forITl Zone B.

Since the n = 3 and n = 4 ITleasureITlents are anoITlalous, the

source is at considerable depth, perhaps as ITluch as ZOO' to the top.

In order to better evaluate the source, the ITleasureITlents would have to

be repeated using X = ISO' and X = ZOO'. If the patterns are not definite,

the ITleasureITlents should be repeated with the electrode sites shifted one­

half interval.

4. CONCLUSIONS AND RECOMMENDATIONS

IP anoITlalies were ITleasured on each of the four lines surveyed

on the North Farrell Grid. As shown on the plan ITlap (Dwg. 1. P. P.

the anoITlalies can be correlated into zones. Zone A correlates with the

S. P. and E.M. anoITlalies previously located. It seems to be the northern

extension of the Farrell Shear •

D.D.H. T.P.133andD.D.H. T.P.134 seeITl to have adequately

tested Zone A. The two holes did not intersect sulphide ITlineralization,

but they did intersect the lode shear. The holes did intersect black slates,

with pyrite. If the core froITl these holes is available, laboratory ITleasure­

ITlents would indicate the ITlagnitude of the IP effects in the slate.

If a narrow zone, six inches to six feet, of ITlassive sulphide

ITlineralization is present within Zone A, ITleasurCITlents with very short

electrode intervals could perhaps separate the anoITlalies froITl the two
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sources. There is no evidence of depth in the 100' spread data. The

holes already drilled ITlay have ITlis sed a narrow zone of sulphide

ITlineralization that is present; however, it would have to have a liITlited

strike length.

Zone E, at depth to the east, is ITluch less definite than Zone A.

If ITlineralization in this position could be of poss ible interest, further

work would be warranted so that a drill test can be planned .

Ph lip G. Hallof,
Geophysicist.

E. Burnside,
Geophys icist.

Dated: June 17,1970



McPHAR GEOPHYSICS

APPENDIX

THE INTERPRETATION OF

INDUCED POLARIZATION ANOMALIES

FROM RELATIVELY SMALL SOURCES

175013

•

•

The induced polarization method was originally developed to
detect disseminated sulphides and has proven to be very successful in the
search for "porphyry copper" deposits. In recent years we have found
that the IP method can also be very useful in exploring for mOre con­
centrated deposits of limited size. This type of source gives sharp IP
anomalies that are often difficult to interpret.

The anomalous patterns that develop on the contoured data
plots will depend on the size, depth and position of the source and the
relative size of the electrode interval. The data plots are not sections
showing the electrical parameters of the ground. When the electrode
interval (X) is appreciably greater than the width of the source, a large
volume of unmineralized rock is averaged into each measurement. This
is particularly true for the large values of the electrode separation (n).

The theoretical scale model results shown in Figure I and
Figure 2 indicate the effect of depth. If the depth to the top of the source
is small compared to the electrode interval (i. e. d Xl the meas'ue­
ment for n = I will be anomalous. In Figure I the depth is 0.5 units
(X = 1. 0 units) and the n = I value is definitely anomalous; the pattern
on the contoured data plot is typical for a relatively shallow, narrow,
near -vertical tabular source. The results in Figure 2 are for the same
source with the depth increased to 1. 5 units. Here the n = I value is not
anomalous; the larger values of (n) are anomalous but the magnitudes are
much lower than for the source at less depth.

When the electrode interval is greater than the width of the
source, it is not possible to determine its width or exact position between
the electrodes. The true IP effect within the source is also indeterminate;
the anomaly from a very narrow source with a very large true IP effect
will be much the same as that from a zone with twice the width and 1/ 2
the true IP effect. The theoretical scale model data shown in Figure 3
and Figure 4 demonstrate this problem. The depth and position of the
source are unchanged but the width and true IP effect are varied. The
anomalous patterns and magnitudes are essentially the same, hence the
data are insufficient to evaluate the source completely.

The normal practise is to indicate the IP anomalies by solid,
broken, or dashed bars, depending upon their degree of distinctiveness.
These bars represent the surface projection of the anomalous zones as
interpreted from the location of the transmitter and receiver electrodes
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when the anomalous values were measured. As illustrated in Figure I,
Figure 2, Figure 3 and Figure 4, no anomaly can be located with more
accuracy than the spread length. While the centre of the solid bar
indicating the anomaly corresponds fairly well with the source, the length
of the bar should not be taken to represent the exact edges of the anomalous
material.

If the source is shallow, the anoInaly can be better evaluated
using a shorter electrode interval. When the electrode interval used
approaches the width of the source, the apparent effects measured will
be near ly equal to the true effects within the source. When there is some
depth to the top of the source, it is not possible to use electrode intervals
that are much less than the depth to the source. In this situation, One
Inust realize that a definite ambiguity exists regarding the width of the
source and the IF effect within the source .

Our experience has confirmed the desirability of doing detail.
When a reconnaissance IF survey using a relatively large electrode in­
terval indicates the presence of a narrow, shallow source, detail with
shorter electrode intervals is necessary in order to better locate, and
evaluate, the source. The data of most usefulness is obtained when the
maxiInum apparent IF effect is measured for n " 2 or n ,,3. For in­
stance, an anomaly originally located using X = 300' may be checked
with X = 200' and then X = 100'. The data with X = 100' will be quite
different from the original reconnaissance results with X = 300'.

The data shown in Figure 5 and Figure 6 are field results from
a greenstone area in Quebec. The expected sources were narrow (less
than 30' in width) zones of Inassive, high-grade, zinc -silver ore. An
electrode interval of 200' was used for the reconnaissance survey in order
to keep the rate of progress at an acceptable level. The anomalies located
were low in magnitude .

The very weak, shallow anomaly shown in Figure 5 is typical
of those located by the X = 200' reconnaissance survey. Several anomalies
of this type were detailed using shorter electrode intervals. In most cases
the detail measurements suggested broad zones of very weak mineralization.
However, in the case of the source at 20N to 22N, the measurements with
shorter electrode intervals confirmed the presence of a strong. narrow
source. The X = 50' results are shown in Figure 6. Subsequent drilling
has shown the source to be 12.5' of massive sulphide mineralization COn­
taining significant zinc and silver values.

The change in the anomaly that results when the electrode in­
terval is reduced is not unusual. The X = 50' data more accurately locates
the narrow source, and permits t.he geophysicist to make a better evaluation
of its importance. The completion of this type of detail is very important,
in order to get the maximum usefulness from a reconnaissance IF survey.
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BATCHELOR LAKE AREA, QUEBEC,
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INDUCED POLARIZATION AND RESISTIVITY RESULTS
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