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1. SUMMARY AND CONCLUSIONS

Investigations within E.L. 19/72 during the twelve month
period to December 8th 1974 has been concentrated in the
Nietta area which embraces massive acid volcanics of the
Cambrian Nietta Group.

Geological mapping at a scale of 1:5000 has led to the
subdivision of the Nietta Group in this area into a lower
highly altered and pyritic suite of lavas, pyroclastics
and lesser sediments and an upper barren and unaltered
dominantly pyroclastic suite.

The Lower Nietta Group volcanics are rhyodacitic to
rhyolitic in composition and comprise lavas, coarse ash­
flow tuffs and fine waterlain vitric airfall tuffs. A
few thin mudstone to £ine tuffaceous sandstone bands occur
within the sequence in the southern portions of the mapped
area where the lavas are best developed. These sediment
bands thicken rapidly to the north as the lavas thin.

A geochemical soil sampling programme carried out over the
area mapped in detail has delineated a number of lead-zinc
anomalies. These were returned by samples collected over
the main sedimentary unit of the Lower Nietta Group in the
northern portion of the area under investigation.

Future work will involve closer scale soil sampling of
these anomalies and the Crosby Creek anomalies which were
outlined in the previous period. An airborne E.M. survey
of the area is also planned.

2. INTRODUCTION

E.L. 19/72 of 626 km2 was initially pegged on October 18th
1972 and granted for a six month period from December 8th.
This area was renewed 'in toto' on June 8th 1973, but on
December 8th 1973 was reduced to 245 km2 and renewed for a
further six months period. The reduced area included the
former E.L. 10/73 of, 16.3 km2 which was relinquished on
the same date. On June 8th 1974 the area was reduced to
231 km2 and renewed until December 8th 1974 when it was
again renewed 'in toto' until June 8th 1975 •
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This tenement was taken out primarily to explore for
stratiform copper-lead-zinc mineralisation.

Geological mapping at a scale of 1:31 680 accompanied
by detailed geochemical drainage sampling was under-
taken in the period to December 8th 1973. This work has
been outlined in a previous progress report (see Porter 12th
February 1974).

The programme described above resulted in the Nietta
Prospect being delineated as the area most favourable
for stratabound copper-lead-zinc occurrence. Consequently
work during the period December 8th 1973 to December 8th
1974 has been concentrated in this area. This included
geological mapping at a scale of 1:5000 and concurrent
geochemical soil sampling at 20 metre intervals along
lines with a 400 metre spacing over an area of approximately
15 km2• The grid was controlled by a theodolite survey of
the area of interest.

All analyses were carried out by The Zinc Corporation at
Broken Hill.

Field work during 1974 was carried out by P.J. Ashton with
some assistance from T.M. Porter •

3. GEOLOGICAL SETTING

.-

3.1 General

The concurrent E.L. 19/72 embraces Cambro-Ordovician
sediments and volcanics of portion of the Fossey
Mountain Trough. These lithologies unconformably
overlie slates and quartzites of the Upper Adelaidean
Rocky Cape Group to the north-west and the north-east
where they comprise the Rocky Cape Block and portion
of the Ulverstone Nucleus respectively. To the south
and in part the north-east they overlie 'older'
(probably Lower Adelaidean or Carpentarian) metamorphics
which respectively comprise the Tyennan Block and
Ulverstone Nucleus.
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Cambrian sedimentation within the Fossey Mountain
Trough falls into three main stratigraphic groups,
namely the Lower to Middle Cambrian Nietta and
Cateena Groups and the Upper Cambrian Radfords Creek
Group. The Cateena and Radfords Creek Groups were
first mapped by Burns (1964) while the Nietta Group
has been introduced'during this programme.

The Cateena Group which comprises alternating
volcanics and greywackes to mudstones, is considered
to be a basinal equivalent of the shallow water to
subaerial Nietta Group massive volcanics which have
only minor intercalated sediments.

Deposition of the Cateena and Nietta Groups was
terminated by the Hardst~f~Movement resulting in an
unconformity of up to at least-ll5~egreeswith the
overlying units. To the north of E.L. 19/72 a spilite/
chert unit is found immediately above the Hardstaff
Unconformity followed disconformably by the Radfords
Creek Group. This Group is represented within E.L.
19/72 by a sequence of greywackes, greywacke conglom­
erates, mudstones and intermediate volcanics •

The Radfords Creek Group is transgressively (or
disconformably) overlain by the molassic Ordovician
Roland Conglomerate and Moina Sandstone which are
in turn overlain by the Gordon Limestone. Portions
of the mapped Roland Conglomerate, particularly in
the Nietta area, differ from the regional unit and
may in fact be basal Moina Sandstone.

Within E.L. 19/72 these lithologies are overlain by
Tertiary basalts.

With the exception of the Nietta Group the above­
mentioned geology has been outlined in detail in the
previous progress reports (Porter 1974).

Nietta Area

Within the Nietta area the Cambrian is represented
by the Nietta Group which is overlain by the Ordovician
Roland Conglomerate and Moina Sandstone. These are
in turn capped by Tertiary basalt (see Plan No. T.883).
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3.2.1. Nietta Group

This group can be divided into an Upper and a Lower
subdivision. The Lower Nietta Group is composed of
rhyodacitic to rhyolitic lavas and pyroclastics and
is characterised by intense pervasive alteration
(in the Nietta Prospect area) with associated pyrite
both as disseminations a~d as massive veins up to
O.4m in thickness. The Upper Nietta Group in contrast
has little associated sulphides or alteration and
comprises rhyodacitic lavas and pyroclastics.

I~

3.2.1.1 Lower Nietta Group

1
I '
1 ," -
!

"

I.

This unit is composed of rhyolitic to rhyodacitic
lavas and pyrocLastics, and sediments. The paucity
of clastic sediments in the central portion of the
mapped area (Plan Nos. T884 and T88S has precluded
the establishment of an exact stratigraphic success­
ion for the Lower Nietta Group, if in fact such a
concept is valid in this environment. Three distinct
lava types have been mapped although two or all may
be equivalent.

Lava 1: This is a distinctive quartz and feldspar
porphyritic rhyolite. It is characterised by large
corroded quartz phenocrysts and sericitised plagio­
clase phenocrysts.

Lava 2: This rock type has been highly altered
and all exposures are strongly weathered. Consequently
all textures have been obliterated making its volcanic
nature difficult to determine. However, it does contain
what appear to be vesicules which tend to indicate a
lava rather than a pyroclastic. It is rhyolitic in
composition.

Lava 3: This lava is also highly altered and well
weathered. It is very vesicular, although all other
textural features have been destroyed. Again it is
rhyolitic in co~position.
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Two distinct pyroclastic types have been encountered,
one being a coarse grained ashflow tuff, the other an
extremely fine grained vitric tuff probably of airfall
origin. The two types interfinger and appear to be
laterally equivalent.

Ashflow Tuffs: These are generally composed of
pumice fragments and glass shards with varying
proportions of exotic· rock fragments and primary
crystals of quartz and feldspar. Intense alteration
has affected these rocks also. Pumice fragments are
completely replaced by sericite as are feldspars.
Shards are now composed of fine grained quartz and
sericite.

Vitric Tuffs: These occur in the field as fine
to very fine grained siliceous rocks which were in
some cases at first mistaken for cherts. In some
specimens primary structures have been sufficiently
preserved to be recognised under the microscope.
These show the rock to be composed almost entirely
of small glass shards. Hence they have been ·termed
vitric tuffs. These tuffs grade vertically and
laterally into clastic sediments and are well banded
in parts with fine sediment intercalations indicating
subaqueous deposition.

Sedimentary Units: Clastic sediments within the
sequence are often difficult to differentiate from
vitric tuffs and tuffaceous sediments due to poor
exposure. They range from a fine silty, well·lamin­
ated mudstone to a fine to medium grained sandstone
which mayor may not be micaceous. Dips range from
55 degrees to vertical.

In the central portions of the mapped area, in particu­
lar where the lavas are best developed, clastic sedi­
ments occur only as thin beds· or lenses.

To the north and east these bands thicken appreciably
and appear to 'replace' portion of the pyroclastic
sequence with which they interfinger •

I ,
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It appears likely that the central portion of the
mapped area corresponding to the best development
of pyroclastics and lavas represents an original
erruptive volcanic centre. This probably formed
a positive feature with respect to sedimentation,
with sediments lapping onto its margins to the
north-east. The same appears to apply to the south­
west just outside of the mapped area.

3.2.1.2 Upper Nietta Group

1
I ,"

,
J "

The Upper Nietta Group is composed of similar rock
types to the lower subdivision with the exception
of the sedimentary units and the lack of intense
alteration. Minor amounts of a pink or green to
blue spherulitic lava have been encountered.

Two distinct pyroclastic types are recognisable

Vitric Crystal Tuff: This is a coarse grained
unit composed of pumice fragments, glass shards
and crystals of feldspar and quartz. Blebsof
pyrite are found scattered through the rock in some
areas. No definite ,evidence could be found to class
this either as an ashflow or airfall deposit.

Fine Vitric Tuff: A very fine grained tuff which
appears to be composed almost entirely of glass
shards occurs adjacent to the coarse vitric crystal
tuff described above. This tuff may have been
deposited in a subaqueous environment.

3.2.1.3 Rhyodacitic Intrusives

•'.

f
!

'.

On the eastern margin of the mapped area a character­
istic pink rhyodacite outcrops extensively. It is
essentially a fine grained rock with small phenocrysts
of plagioclase and patches of chlorite. Due to its
outcrop configuration and strong resemblance to similar
intrusives to the south of the Yolande River (north
of Queenstown) it is suggested that this rock type is
intrusive. However, some specimens from this body
resemble lavas or pyroclastics and its origin is by
no means certain•
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3.2.2 Radfords Creek Group

Although this group occurs to the north and west of
the prospect area at Nietta it is not certain
whether it is actually represented within the mapped
area. Some of the sediments on the northern margin
of Plan No. T.884 may belong to the Radfords Creek
Group.

3.2.3 Ordovician

Both Roland Conglomerate and Moina Sandstone were
encountered in the prospect area. The Roland
Conglomerate which is found in the northern portion
of the mapped area, consists predominantly of quartz­
ite pebbles and cobbles set in a fine siliceous
matrix. A relatively thin, fine to medium grained
ferruginous sandstone unit occurs at the base of the
sequence. Moina Sandstone is represented in the
south-west of the prospect area by a white siliceous
sandstone with an accompanying thin pinkish pebble
conglomerate in its basal sections. In this area the
Moina Sandstone appears to rest directly on Lower
Nietta Group volcanics suggesting that this area still
constituted a positive feature during the early
Ordovician•

3.2.4 Tertiary Basalt

Remnants of the widespread Tertiary basalt flows cap
the Cambrian sequence and drape around the Ordovician
outcrops.

3.2.5 Quaternary Talus

Talus which is usually composed of Ordovician rock
types or to a lesser extent Tertiary basalt covers
many of the slopes and hill bases in the area. It
ranges from clay size material to large boulders •
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4. GEOCHEMISTRY

A geochemical soil sampling programme covering the
altered Lower Nietta Group acid volcanics and associated
sediments was undertaken in conjunction with the 1:5000
scale mapping. Samples were collected at 20 metre
intervals along lines spaced at 400 metres. Twelve lines
with a total length of 20 krn were cut, mapped and sampled.
Samples were taken from the weathered bedrock horizon
although this was not always possible due to the occurrence
of a rocky scree cover over much of the area. Profile
samples indicated however, that the B horizon yielded
comparable, and in some cases higher, values than the
weathered bedrock samples.

Samples collected over the Lower Nietta Group altered lavas
and pyroclastics yi~lded very low levels (see Plan Nos.
T.SS5 and T.SS6).

Background ranges for these lithologies are as follows :

Lead: Less than 1 to 30 ppm with a few values up to 50 ppm
but usually less than 15 ppm and commonly less than 1 ppm
over considerable intervals •

Zinc: Less than 1 to 30 ppm with a few values up to 50 ppm
but usually less than 20 ppm and commonly less than 5 ppm.

Copper: Less than 1 to 20 ppm with a few scattered values
up to 50 ppm but usually less than 5 ppm and commonly less
than 1 ppm over considerable intervals.

..

"

Elevated lead levels commonly accompanied by above background
zinc values were found to coincide with sediment lenses
within the altered volcanics. Such lead values range from
50 to 150 ppm with one level of 250 ppm while zinc varied
from 20 to 50 ppm with a single value of 220 ppm being obtained.
One anomalous lead level of 5100 ppm accompanied by a zinc
value of 144 ppm was returned by a sample on line 117. (See
Plan No. T.SS6). Other anomalous levels of 100 and 160 ppm
lead were obtained on lines 113 and 120 respectively a half
a kilometre along strike on either side of the above.
Another anomalous level of 460 ppm Pb was encountered lower
in the sequence on line 117 and reflected along strike on
line 113. These values were returned by samples from the
northern margin of the prospect area taken over the major
sediment band on the flank of the main eruptive volcanic
centre.



540011

- 9 -

A number of anomalous copper levels of up to 200 ppm were
obtained above altered lavas and pyroclastics near the
centre of the prospect area. (See Plan Nos. T.88G and
T.887). These were found to coincide with zones of
strong pyrite development where good exposures are
available.

A small piece of gossanous float from line 98 near
co-ordinate 11000E (see Plan No. T.887) assayed 2100.ppm
Pb, 488 ppm Zn and 200 ppm Cu. Soil samples in this area
returned levels of between 100 and 170 ppm Pb, 10 to 40· ppm
Zn and 5 to 25 ppm Cu.

5. RECOMMENDATIONS

Further work within E.L. 19/72 should, in the immediate
future, include both geophysical and geochemical investi­
gation.

5.1 Geochemistry

Follow up geochemical soil sampling should be concen­
trated in two main areas namely, the soil anomalies
on lines 113 to 120 as outlined in the previous
section (the "Castra Anomalies") and the "Crosby
Creek Anomalies" (described in the previous interim
report dated 12th February 1974).

5.1.1 The Castra Anomalies (See Plan No. T.883)

•

•

The stratigraphic interval between and on either
side of the two anomalous horizons defined on lines
113 and 117 should be tested by soil sampling on
lines with a 100 metre spacing between 11100N and
12500N with a sample spacing of 20 metres. This work
should more closely define the zone of interest and
determine whether further more intensive investigation
is warranted •
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5.1. 2 The Crosby Creek Anomalies (See Plan T.883)

5.2

Re-appraisal of the sequence yielding anomalous
lead-zinc and copper geochemical soil levels to
the west of the township of Nietta indicates that
it may in fact belong to the Lower Nietta Group.
As such these ano~lies would be similar although
more extensive than the Castra Anomalies. Consequently
a similar course of actipn is recommended.

Geophysics

An airborne E.M. survey to cover the Nietta Prospect
area and the Crosby Creek Anomalies is planned to
provide further data to aid interpretation of geo­
chemical information.

•

T.M. Porter

TMP/LM
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C. R. A. E. 31. C.R.A. EXPLORATION PTY. LIMITED
GEOCHEMICAL SOIL SAMPUNG LEDGER
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