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1. SUMMARY

This report details the results of exploration on E.L.'s 7/73 and 10/76 at
Western Cethana, Northern Tasmania, during the period August 1976 - August
1977.

Western Cethana embraces part of a belt of altered acid volcanics of Cambrian
age ('Nietta Group" of T.M. Porter). This belt is the northern extension

of the volcanics hosting the Mt. Lyell and Rosebery Cu-Pb-Zn ore bodies.

Exploration over the twelve months has comprised geochemical sampling,
geological mapping, IP surveys and the diamond drilling of three holes

totalling 460 metres.

The geochemical and geological work defined a strongly-altered sequence of
acid volcanic pyroclastics and tuffs, carrying anomalous Pb-Zn values.
Minor outcropping Pb-Zn mineralisation was found in several places. The
results of the gradient array IP surveys were generally disappointing with

no significant anomalies discovered.

Three diamond drill holes were drilled under geochemical anomalies. The
drill holes encountered mino¥r dispersed Pb-Zn sulphides throughout the
altered volcanics, with the more mineralised zones typically averaging 0.2-

0.5% combined Pb-Zn over a couple of metres.

Best results were from 77CCl which was drilled under an outcrop of siliceous
quartz-serdcite schist containing thin bands of Pb~Zn sulphides. The hole
intersected 0.4m of 8.2% Zn, 0.2% Pb in siliceous schists between 78.6-79.0 m;
and 2.6m of 0.92% Zn 0.91% Pb in an altered black tuff with bedded Pb-Zn
sulphides between 98-100.6 m.

It is recommended that the geophysical results in the vicinity of 77CCl be
re-evaluated prior to the drilling of several shallow percussion drillholes

in that area.
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2. CONCLUSIONS

Rocks indicative of an environment suitable for the deposition of syngenetic
sulphides occur within the volecanics, but generally only contain traces of

sulphides.

The most significantly mineralised of these potential host rocks located to
date is the black tuff with minor bedded sphalerite and galena, encountered in
hole 77CCl.

From the drilling results at both Western and Eastern Cethana (see later
report) it is clear that significant sulphide accumulations within the
volcanics can reasonably be expected to give an IP response, although this

response may be quite subdued.

The high IP chargeabilities obtained over dark shales and siltsfones at
the southernends of lines 1000-1200E are considered to be due to their

visible pyrite, and probable graphitic, contents.
Weak IP anomalies in the vicinity of 77CCl, when combined with the favourable

lithologies, high level of alteration and known mineralisation in that area,

constitute the best of the remaining exploration targets at Western Cethana.

3. RECOMMENDAT IONS

The IP data in the vicinity of diamond drillhole 77CCl be re-evaluated with

a view to drilling several shallow percussion holes in this area.
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4. INTRODUCTION

Western Cethana lies between the Forth River and the deserted township of
Cethana 18km south west of Sheffield in Northern Tasmania. The area is covered
by two adjacent E.L.'s -~ E.L. 7/73 of 440 sq km (Asarco - CRAE Joint Venture)
and E.L, 10/76 of 10 sq km (CRAE).

The focus of interest at Western Cethana is a belt of Cambrian altered acid
volcanics considered prospective for Cu-Pb-Zn mineralisation of the Mt. Lyell

and Rosebery types.

CRAE's interest in the area stems from T.M. Porter's recognition of the
altered volcanics in road cuts during his Tasmanian regional study in 1974.
The area was largely held by Asarco who at that time were carrying out

active exploration on E.L. 7/73.

Asarco detected Pb-Zn anomalies in two creeks draining the altered volcanics
of Western Cethana. Apart from more detailed drainage sampling of both

creeks, no follow-up work was attempted. (See Asarcoc Reports).

In 1975 Asarco withdrew from Tasmania and in September that year CRAE signed
a Letter of Intent for a Joint Venture on E.L. 7/73. This agreement was finalised
in July 1976.

E.L. 10/76 was pegged in March 1976 when the Department of Mines relinquished
part of a Reserve within E.L. 7/73. This E.L. was granted on 29th March 1976.

Exploration by CRAE at Western Cethana commenced in August, 1976, and work done

in the twelve months since that date is the subject of this report.

All geological and geochemical work was undertaken or supervised by G. Purvis
with assistance from T. Ellis during December 1976. Initial geophysical surveys
were undertaken by M. Kirton; a later survey was carried out by Scintrex

Pty. Ltd., and supervised by M. Kirton. Diamond drilling was done by Longyear
(Australia) Pty. Ltd.
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5. GEOLOGY

A description of the rock units present in the area is given in the legend

of the geological plan.

Some of the more-important geoclogical points are as follows:

5.1

5.2

5.3

Alteration

The acid volcanics are predominantly pyroclastics and tuffs, which
have been altered to quartz-sericite + chlorite schists. The alter-
ation is considered to have been caused by the action of surface and
near-surface thermal water generated by the veolcanism. The schistosity
is the imprint of a later regional stress on the relatively imcuﬁpetent

altered rocks.

Depositional Environment

The original environment for the volcanics was marine - as evidenced
by sedimentary bedding throughout the belt., It is possible the vent(s)

which supplied the volcanic material may have been.terrestrial., The

location of this vent(s) is not known.

Potential Host Rocks for Mineralisation

In volcanic events, periods of quiesence are required for the
deposition of massive sulphide bodies. Such periods are indicated
within the volcanic rock suite by fine grained volcanogenic sediments
- e.g. tuffs and tuff—shales. Those showing a chemical sedimentation
component, such as cherts or black tuff-shales, particularly indicate

conditions suitable for sulphide deposition.

Such rocks occur at Western Cethana, especially within the zone of
gsiliceous quartz-sericite schists, and the chlorite schists to the
south of them. On geolggicéal grounds they are the most-prospective

rock units present in the area.
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Stratigraphy

In the southern part of the area there is a sequence of sandstones,

siltstones and shales, here named the Cethana Sandstones.

These sediments clearly show a gradation northwards into the

acid volcanics, and both have the same attitude - a steep dip to the
north. In the south the sediments are well-bedded sandstones and
shales. Northwards the grain size decreases, the bedding becomes

less distinct and a tuffaceous component is increasingly evident.

From indistinct examples of graded bedding and scour-and-fill structures,
the sediments appear to face to the north and therefore lie stratigraphically

beneath the volcanics.

The uppermost acid volcanics are the most highly altered, and there
was a steady increase in the level of alteration as the volcanics
wvere deposited i.e.: there was more thermal water present towards the

final stages of the volcanic event.

Overlying the acid rocks are unaltered dacitic volcanics, mainly lavas
and reworked pyroclastic debris. They show many similarities to the
acid volcanics, from which they are separated by a sharp break. This
break is probably a disconformity, as regionally the dacitic rocks are
part of the same broad belt of Cambrian volcanics., They demonstrate
the cyclic nature of the volcanism and are unlikely to be greatly

geparated in time from the underlying acid wvolcanics.

The Ordovician Roland ConglomeratefAcid Volcanic contact, where exposed
on the old Lorinna road at the southern end of line 19800E, appears

to be an angular unconformity on which some limited fault movement'

has taken place. In some exposures the conglomerate abuts volcanics

with no evidence for movement on the contact at all.

This contact has been mapped on the Sheffield one-mile sheet as a

thrust.
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6. GEOCHEMISTRY

The results of scil and rock sampling for Pb and Zn are shown on the plans at
the back of the report. Copper results have not been presented in plan form as

few anomalous values were obtained (see Appendices 3-5).

Higher values for manganese show a relationship with anomalous levels of Pb
and Zn in soils and rocks. Boulders of pyrolusite ocecur in places and roadcuts
of altered volcanics with above average values of Pb and Zn often display
conspicuous manganese stains on ﬁhe schistosity planes.

The very low values of Na,0 recorded in rock and soil samples testify to the

2
high level of alteration of the volcanics.

Within the altered velcanics there are areas of both anomalously high and

anomalously low levels of Pb and Zn, indicating the hydrothermal solutions

were leaching, transporting and depositing these metals.

7.  GEOPHYSICS

The results of the geophysical surveys conducted at Western Cethana are
the subject of separate reports by M. Kirton, and A. Howland-Rose of

Scintrex Pty. Ltd. (see References).

A couple of general points can be made:

1. The lack of IP anomalies over the area of siliceous quartz-sericite
schists is discouraging considering they represent altered potential
host rocks within volcanics in which basemetal mineralisation is
present. The weak IP responses in this area appear on geological

grounds, to offer the best targets for future exploraticn.

2. The lack of any IP anomalies along the main soil anomaly, when considered

in the light of the later drilling results, which showed the soils
had comparable values to the bulk geochemistry of the underlying
rocks, gives an important insight into the merits of these various

exploration techniques.
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From the work at both Western and Eastern Cethana (see later report) it is
considered that economic concentrations of Cu«Pb-Zn sulphides in this environ-
ment must have some anomalous IP response, even if this response is quite

small.

The corollary of this is that drilling based on geology and geochemistry

alone is unlikely to intersect economic mineralisation.

8. DRILLING

Three diamond drillholes were put down during January-February 1977. Heles
77CC2 and 3 were sited to test geochemical soil anomalies. Hole 77CCl was

drilled under outcropping mineralisation.

After the disappointing geophysical results, drilling was still considered
worthwhile because some of the outcropping mineralisation was very sphalerite-~
rich. It was felt that if the mineralisation beneath the soil anomalies

was similar, it could have little intrinsic geophysical expression. 1In fact,

the holes intersected values of the same order as the soil anomalies.

Results are shown in detail in the drill leogs (Appendix 1) and the drill sections
(Plans Tc 49-51). The hole locations are shown on the geological and geochemical

plans.

The reasons for siting each hole can be summarised as follows:
77CCl - A shallow~depth test beneath mineralised siliceous quartz-
sericite schist. The schist contains sparse bands of
sulphides 0.5-5¢m thick, parallel to the schistosity.
The largest of these bands assayed 237 Zn and 0.71% Pb.

There are numerous gossan fragments in this area.
77CC2 ~ Designed to pass right across the main zone of Pb-Zn
s0il anomalies. Specifically aimed at a +1000ppm Pb soil

anomaly at 280-3005 on line 1100E.

77CC3 - A subsurface test beneath the 8trongest part of the

main soil ancmaly.

J.G. Purvis
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EXAMINATION OF ONE QUARTZ SANDSTONE

Sample No. 603017; TSC16976

Rock Name:
Quartzite (quartz sandstone).

Hand Specimen:
A massive, fine-gralned grey rock which has a somewhat veined and
brecciated appearance. :

Thin Sectdion: ' _ .
An optical estimate of the constituents gives the following:-

2
- o Quartz ST 90-95 .
* Dolomite o 3 S
Chert ' - .- 1=2 '
Opaques - L trace~1
Muscovite LT 7T trace
- Tourmaline . " trace

Rutile : . o . trace

The sample is a quartz-rich sandstone which has been cemented in part

by the deposition of a little authigenic dolomite but mainly by partial
Tecrystallization of the detrital quartz grains, The sample contains no
feldspar (this was checked both optically and by staining a slab of the
sample) and no identifiable volcanic rock fragments were seen in the thin
section. -

The quartz grains belong to two distinct grain size populations;

one of these consists of grains which range in size from 0.25 mm to

0.6 mm and the other, more abundant, grain size population consists

of quartz grains which are generally less than 0.1 mm in size. The

larger grains are widely distributed throughout the rock and are not

confined to one particular sedimentary horizon. Approximately 15-20%

of the rock is occupied by these large grains and the remainder consists
essentially of authigenic dolomite and grains less than 0.1 mm in diameter.
Some of the larger quartz grains which consist of single quartz crystals

show marked undulose extinction and there are a few polycrystalline grains
which are clearly derived from granulated or high grade metamorphic quartzites.
In addition, a few of the larger grains consist of chert and one characteristic
grain is one millimetre in length and 0.3 mm in width; most of the larger
grains have distinctly more equant Bhapes than this but few show subround
shapes and most are subangular.

The smaller quartz grains have been compressed together during the compaction
and lithification of this rock and hence few show well rounded shapes,

The rock contains: numerous long and concavo-convex grain boundaries and

these have clearly resulted from the partial recrystallization of the



®

metamorphic rocks.

2,

294027

detrital quartz grains under the compaction forces which resulted in

the lithification of this sand. Very little intergranular material

can be identified in the thin section but it is possible that there are
thin films of clay and opaque and semi-opaque material between some of the
detrital quartz grains. Such material probably contributed little to the
lithification of the sample. Authigenesis has resulted in the deposition
of dolomite in the sample and this mineral comprises up to about 3% of the
rock. A little of the dolomite forms subhedral or euhedral rhombs but most
1s extremely fine-grained material which forms small patches (less than 0.1 mm
in size) throughout the rock. Some of the dolomite in the rock is
associated with a thin veinlet which transects the thin section; this
veinlet iIs less than 0.1 mm in width except in one place where it swirls

to form an exceptional aggregate of dolomite which is 0.9 mm x 0.2 om in

- size,

Tourmaline, opaques, rutile and muscovite are trace detrital components
which form small grains. Muscovite flakes are commonly slightly distorted
but the grains of tourmaline, opaques and rutile are equant subhedral and
anhedral grains. ~

The bimodal grain size distribution of this sample is probably related to
the fact that the detrital material is derived from two different sources
with fundamentally different grain sizes. The presence of chert (which
occurs in both the coarser and finer grain size distributions) indicates
that some, at least of the detrital material was derived from a sedimentary
gsource. The rock contains no feldspar and no volcanic rock fragments and
hence it is unlikely that volcanic or plutonic rocks contributed much to
the detritus. The prescnce of a few metamorphic quartzite grains suggests a
significant derivation from metamorphic rocks. 1If, as is postulated,-

much of the detrital material was derived from a sedimentary source =~

then one might expect that such recycled material would show rounding . =~
but in this case it is likely that well-formed round detrital grains have
been partially recrystallized during the lithification and compaction of
the rock. In summary, therefore, it is postulated that sedimentary rocks
provided the major source of the detrital material of this bimodal quartz

sandstone With a small but significant contribution from quartz-rich

'.u'
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* Cheek assay value.
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