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Induced polarisation surveys over Cethana E.L. 10/76 detected one major
chargeability anomaly and several minor ones. Drilling this major anomaly
revealed a wide zone of both banded and disseminated pyrite with some
sphalerit~. galena and chalcopyrite. The best intersection, at 38 m depth in
77CC5 is 1 m containing 0.8% Pb, 3.88% Zn, 1.18% Cu and 185 ppm Ag.

Correlations of core chargeability measurements and down hole arrays with
surface gradient array measurements suggest that the minor I.P. anomalies
recorded are due to,disseminations of up to 4% pyrite.

1. INTRODUCTION

1.1 The Cethana area was select~d by T. M. Porter as being prospective for
volcanogenic copper-lead-zinc mineralisation on the basis of lithological
similarities to some Tasmanian West Coast orebodies. Initial soil
geochemical surveys over the E'.L. gave a number of diffuse zones of
high geochemical values. However in places scree from an over lying
Rowland Conglomerate member prevented soil sampling. To penetrate this
scree and to more precisely define some drilling targets an electrical
induced polarisation (E.I.P.) survey was undertaken. 18 grid km were
surveyed by the writer between December 1976 and February 1977 using
mainly gradient array, 20 m dipole, 20 m station spacing with Huntec
Model 2500 SN 214 transmitter and Scintrex IPR7 receivers S.N.'s 811231
and 910257.

1.2 Diamond drill holes CCl, 2 and 3 were drilled on the Western Cethana
grid to test geochemical anomalies. Holes CC4 and 5 were drilled on the
Eastern Cethana grid to test a major chargeability anomalous zone. Core
samples from all holes were measured with a Scintrex CTU 2 core tester
S.N. 104016, for values of chargeability, resistivity, and magnetic
susceptibility. Holes ce2, 3 and 4 were logged with down hole I.P.
arrays. eel and Ce5 blocked up after drilling and could not be logged.

1.3 During May 1977 an additional 7 km of grid line were surveyed by a
contract crew from Scintrex Ltd., using a Scintrex 15 kVA transmitter and
IPR8 receivers S;N.'s 305122 and 304126. These traverses were 19800,
20,000 20,200, 20,400, 20,600, 20,800, 21,000 and 21,200 (part) mE.

1.4 Experience gained at some of the west coast orebodies suggest that a
copper content in mineralised zones lowe~intrinsic resistivities by
providing ionic current paths between the pyrite grains. Thus to
better define such zones of base metal concentrations within the broad
I.P. anomaly a magnetic induced polarisation (MX.P.) survey was attempted.
With this technique the HN measurements reflect the intrinsic conductivity
of the chargeable material. Unfortunately a large overhead power line
in the area of interest caused electrical interference in the detector
and made the readings unreliable.
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1.5 More detailed E.I.P. surveys were then planned to cover this area using
10 m dipoles and an IPR8 receiver to measure decay curVe forms in the
hope that this data would discriminate between pyrite and base metai
sulphides. These surveys and an extension of the reconnaissance s~rveys

eastwards to Gowrie Park constitute Phase II of the programme. A high
sensitivity ground magnetometer survey will also be carried out over the
combined grid.

2. GEOLOGY AND GEOCHEMISTRY

2.1 The geology of thegridded areas consists of Cambrian Nietta Acid
Volcanics - mainly tuffs and rhyolite lavas now altered in many places
to chlorite and quartz - sericite schists. Some shales occur in West
cethana, also a small remnant of basalt capping. Ordovician Roland
Conglomerate overlies this,sequence south of the gridded areas, and in
places scree from this unit obscures the volcanics.

2.2 Soil geochemical surveys show considerable areas of anomalous lead and
zinc values (7500 PPm). v. background levels of generally less than
50 ppm. A few soil values exceeded 1000 ppm. Mineralised rock outcrops
gave spot values of several thousand ppm of both metals.

3. RESULTS

3.1 West Cethana

I
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I
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3.1.1.

3.1. 2

3.1.3

Plans Tc56, Tc63, Tc64 show surface data and Tc66 and Tc67
down hole values. Appendix 1 gives core sample values';
because of the tendancy of the core to break into pieces too
small to fit into the core tester, the distributions of values
are not as representative of the total holes as could be desired.

The apparent resistivity contours indicate a lithological
contact running approximately grid E-W, 200 to 300 m north
of the main road. North of this contact resistivities are
generally greater than 1.5 ~m (and chargeabilities generally
less than 10 m sec) corresponding to tuffaceous shales and lavas.
South of this contact resistivities are generally less than 1.5
~ (and chargeabilities mostly greater than 10); this area
shows a higher degree of alteration to chloritic and quartz
sericite schists. An elliptically shaped area of resistivi~y

less than 0.5 kAm in the centre of the grid coincides with
a basalt capping.

Down hole and core measurements indicate that intrinsic charge­
abilities are low (less than 12 m sec) and resistivities are
high (many hundreds of ~), except for a few samples which contain
a few percent of pyrite in small veins and smears. These have
chargeabilities up to 28 m sec (one sample only of massive sulphide
gave 50 m sec) and resistivities of several hundred.JUn. This
indicates that mineralisatio~ is coarse grained pyrite with very
little base metal sulphides.
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3.1.4 Background surface values of less than 10 m sec thus represent
the average~effect over the 20 m dipole length of a few pyrite
veins bulk averaging about 1%. Background values in the range
10-20 m sec represent overall pyrite contents of 1-3% and the
anomaly of 27 msec on the southern ends of Traverses 1000," 1100,
and 1200 m E may represent about 4-5% py equivalent. This
anomalous zone is in a tuff shale unit containing some black
shales which would contribute to the chargeability.

These figures are orders of magnitude only; it should be noted
that chargeability is proportional to the~total surface area of
sulphide grains and not directly to the total sulphide content.
To a first~ approximation grain surface area is related to volume
percentage by a two-thirds power law.

I 3.2 East and Central Cethana
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3.2.1

3.2.2

3.2.3

3.2.4

Plans TeSS, Tc65, Tc69 and Tc70 show surface data and Tc68 down
hole data. On plan Tc65 chargeability values (mV/V) as measured
by slice 211 on the IPR8 receivers used have been converted to
equivalent IPR7 values (msec) by a multiplication factor of 0.74.

The major feature shown on these profiles in an anomalous zone
of up to 40 msec extending along the southern parts of traverses
21700 to 22200 E inclusive. This zone was interpreted as being
caused by two bodies of chargeable material, a wider higher
amplitude (40 msec) body to the south and a smaller body to the
north. Interpreted dips appear to be steeply northwards;
however allowing for surface slope the dips become near vertical.
A pole-dipole array, survey along traverse 21800 E indicated
depth to top of chargeable bodies to be about 30 to 40 m and ?
that the bodies have considerable depth extents.~...,~ :~ b\

•~" p '..~r.-L.
....;..~, i I

These zones were tested by diamond drill holes 77CC4 and CC5.
CC4 intersected large amounts of pyrite, CC5 intersected pyrite
with varying amounts of base metal sulphides. The best inter­
section at 38 m hole depth, gave 0.8% Pb, 3,88% Zn, 1.18% Cu and
185 ppm Ag.

Apparent resistivities are generally high (2000 ~) on the
southern parts of the traverses probably influenced by dry
soil and scree surface conditions on the hill sides. This
is also true over the mineralised zone despite the intrinsic
resistivities shown by the down hole array as being very much
lower. The northern parts of the traverses show generally low
chargeabilities and with low resistivities caused by deeper
weathering over flat slightly swampy country.
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4. CONCLUSIONS AND RECOMENDATIONS

4.1 The downhole surveys and core sample measurement go a long way towards
explaining background and minor anomaly variations in chargeability in
terms of total sulphide content. Because of the high intrinsic
resistivities of the country rocks, the surface apparent resistivity
measurements are controlled by near surface resistivity contrasts in
the overburden.

4.2 The large anomaly 'in East Cethana and the base metal intersection
obtained is now,being further explored by more detailed I.P. and
magnetometer surveys. Its eastwards continuation is also being
investigated. Following these surveys further drill sites will be
selected and recommended.

.Y1.~
(M. Kilton)
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Burnie SK 55-3

LOCATION

1:250,000 field sheet.
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Geophys - I.P., Cambrian, acid volcanics, volcanogeni~copper, lead,
zinc, pyrite, silver.
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APPENDIX 1
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Weathered Schist c 3% py.
schist
schist
schist c py. and gn in vein.
schist
schist
schist
schist c 10 em band massive py;l-

100 x 10-6 units.
schist
schist
schist

rwtrd.vitric tuff c 1% f.g. py

jVitric tuff c 1% f.g. py.

vitric tuff c specs of sulphides

Weathered rock c 4% py.
vitric tuff ~ 3%-py
vitric tuff clem band massive
py
Breccia ~ patches_gf hem: & mag:

-y.. = 400-800 x 10 units.
vitric tuff

jVitric tuff

vitric tuff c 2 rom band of py.

!Chl. q.. tz. ser. sch. after vitric
tuff .

schist
schist

j
chI. sch _

chI. sch. c patcns sulph.

302
309

1166
713
259
610
760
882
213
967

1145
612
966
868

1529

840
802
641

1038
514

1058
157

3675

1300
1040

950

5
. 700

810
680

1030
980
750
750

e.
(Jlm)

28
i
1

22
1
1
1

50

14
11
18

8

6
1
1

1
14

7
1.5

10
5
2
2
2
3
4

, 15
3
2
2
2
3
4

13

M
(msec)

1.8

1.4

1.4
1.4

1.4

1.4
1.4
1.4

1.8

1.4

1.4
1.4
1.4

lump
104
1.4
1.4
1.4
1.4
1.4
1.4

lump
1.4
1.4

CORE DIAM:
(ins)

82
87
87

135
163.9

CETHANA, TAS: LP. CORE TESTING RESULTS 1977

38.7

54.0
55.0
57.6

39.8

49.9

77CC3
37.9

77CC2
30

107.5
108

77CCl
21
62.7
77.6
78.6
81
81
81

*82

DEPTH
(M)

*124.5

* The magnetic susceptibility (J() of all samples were below 1 x 10 -3 units
(the lower limit of CTU-2 core tester) except for samples * below.
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I DEPTH CORE DIAM: M e.
(M) (ins) (msec) lJl. m)

I 73 1.4 2 847 bleached ser. sch.
91 1.4 3 1019 tuff

I 99 1.4 3 1137 vitric tuff
3 1333 vitric tuff
4 1529 vitric tuff

I
2 534 vitric tuff

107 1.4 3 3763 vitric tuff
2 941 vitric tuff
2 612 vitric tuff

I 112.5 1.4 2 235 tuff
120 1.4 3 608 pyroclastic
154.5 1.4 8 220 ch1. tuff. grit

I 168 1.4 14 156 chI. tuff c 10% Su
181 1.4 16 1437 breccia c v.f.g. py
188 1.4 18 1058 cherty ~uff c 2 mm band py.

I
188.3 1.4 6 168 cherty·c v.f. dissems. py.

10 1317 cherty ~ v.f. dissems. py.
190 1.4 10 588 cherty c v.f. dissems. py.

I 77CC4
60.6 1.8 52.5 10.4 Qtz. sere ch1. schist c 20% massive

py.

I 85.3 1.4 30 9.2 vitric tuff c 15% vein + dissem.
py.

"
106.1 1.4 1 448 Barren si1. coarse sandy tuff

I
118.0 1.4 1 410 barren si1. ~oarse sandy tuff
128.0 1.4 31 7.8 vitric tuff c 30% massive py.

--- 141.6 1.4 2 250 Barren si1. gritty tuff

I nCC5
49.0 1.4 1 392 Barren chI. tuff breccia
56.7 1.4 10 1517 altered tuff c gn

I
66.3 1.4 7 1235 ICh~. tuff breccia,gn. in qtz

9 1235 ve1ns
68.9 1.4 1 1197 Barren chI. tuff breccia

I
70.0 1.4 1 336 Barren chI. tuff breccia
70.6 1.4 1 1307 Andesite dyke
90.6 1.4 1 3153 Barren tuff breccia
97.7 1.4 27 2642

I 15 1960 lcoarse tuff breccia Cpy &

22 3234 gn in bands
106.3 1.4 5 2104 Alt. silo tuff 2:rit c 2% py & gn.

I
113.0 1.4 4 1989 alt. sil. tUff_c py band.
118.4 1.4 6 2450 alt sil. tuff c 3-5% py.

., 131.0 1.4 14 490 alt. sil. tuff C 1% f.g. py.

I
I
I
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