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1. SUMMARY AND CONCLUSIONS

E.L. 19/72 Dial Range embraces the Cambro-Ordovician
Dial Range Trough and portion of the larger Fossey
Mountain Trough to the south.

Geological mapping has resulted in the subdivision of the
Cambrian volcano-sedimentary sequence into three
stratigraphic groups. The lowennost of these is the
Nietta Group comprising massive rhyolitic to rhyodacitic
lavas and pyroclastics with minor intercalated pyritic
shales. The Cateena Group which is inferred as being
correlatable with the upper portion of the Nietta Group
is made up of five alternating sedimentary and acid
volcanic units. The Cateena Group represents an
environment further removed from the centres of volcanism
than the Nietta Group does.

The uppermost Radfords Creek Group unconformably overlies
both the Nietta and.Cateena Groups, and comprises intermediate
volcanics and sediments.

All three units are represented in both troughs, although a
higher percentage of the sequence is volcanic in the
Fossey Mountain Trough than in the smaller Dial Range Trough.

A geochemical drainage sampling programme designed to detect
stratiform Pb-Zn-Cu mineralisation with a good surface
expression failed to yield any positive results from
favourable stratigraphic positions.

Consequently the project must now be aimed at detecting
economic mineralisation with little surface expression.
This will involve detailed mapping and soil geochemistry over
favourable sections of the Nietta Group.

2. INTRODUCTION

E.L. 19/72 of 626 km
2 (242 square miles) was initially

pegged on October 18th, 1972 and granted for a six month
period on December 8th. This area was renewed 'in toto'
on June 8th, 1973, but on December 8th, 1973 was reduced
to 245 km2 (94 square miles) and renewed for a further
six month period. The reduced area included the former
!.L. 10/73 of 16.3 km2 which was relinquished on the same
date •
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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 was carried
out within the area embraced by E.L. 19/72. This
work was largely original although the area covered
by the Geological Survey Devonport 1:63 360 sheet was
only subjected to minor refinement.

Within the Cambrian this work took the form of facies
mapping which was then fitted into a stratigraphic
framework.

The favourable sections of the Cambrian succession
were subjected to geochemical drainage sampling at a
density of around one sample per square kilometre.

Reconnai~sance soil sampling was undertaken to test
drainage anomalies near Nietta.

The mapping was carried out by T.M. Porter while the
geochemical sampling was undertaken by P.J. Ashton.

3. GENERAL GEOLOGY

The oldest rock units embraced by E.L. 19/72 are of
Proterozoic age. These form the basement for the Cambro­
Ordovician Troughs.

To the east they are represented by Lower Adelaidean
metamorphics of the Forth Nucleuswhich are considered to
be correlatable with those of the Tyennan Block. These
are overlain to the west by slates and quartzites of the
Upper Adelaidean Burnie Beds which represent the Rocky
Cape Group within this area.

Within E.L. 19/72 Cambro-Ordovician sedimentation is
represented within two basins namely the Dial Range and
Fossey Mountain Troughs. The Dial Range Trough represents
a deep narrow embayment on the northern margin of the
more extensive Fossey Mountain, Trough to the south.
These troughs are bounded to the west by a Precambrian
high known as the "Rocky Cape Geanticline" while the
Dial Range Trough is bounded to the east and the Fossey
Mountain Trough to the north by the Forth Nucleus •
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Cambrian sedimentation within the portions of these basins
embraced by E.L. 19/72 falls into three main stratigraphic ?
groups, namely the lowermost Nietta Group, the Cateena Group ­
which is equivalent to the upper portion of the former,
and the uppermost Radfords Creek Group which overlies
both the Cateena and Nietta Groups.

The Cateena and Radfords Creek Groups were first mapped
as such by Burns (1964) while the Nietta Group has been
introduced during this programme.

Deposition of the Nietta and Cateena Groups was terminated
by the Hardstaff Movement resulting in an unconformity of
up to at least 200 with the overlying units.

Immediately above the Hardstaff unconformity a spilite/chert
unit is found, occurring only in the Dial Range Trough where
it is disconformably overlain by the Radfords Creek Group.

Radfords Creek Group sedimentation was in turn terminated
by the Jukesian Movement which was followed by the
Ordovician Roland Conglomerate, Moina Sandstone and
Gordon Limestone.

Silurian siltstones and sandstones of the Eldon Group are
found at Gunns Plains (see Plan No. T.844) while the
Devonian is restricted to the spelean deposits of the
Eugenana Beds •

In the northeastern portion of E.L. 19/72 coal measures
of Permian age overlie older lithologies. These are in
turn intruded by Jurassic dolerite dykes and sills.

Tertiary terrestrial to shallow water sediments are found
in the southeastern portion of E.L. 19/72 where they underlie
the Tertiary basalt flows which cover much of the area
embraced by this tenement •
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4. STRATIGRAPHY

4.1 Proterozoic

4.1.1 "Tyennan Metamorphics"

The mapping of these metamorphics has been
transferred and summarised from Burns (1964).

'.
,.

••

.<

4.1.1.1 Forth Metamorphics

These comprise micaceous quartzites, red-brown
almandine schists and amphibolites and represent
the lowest portion of the "Tyennan" metamorphics
repr~sented in.the Forth Nucleus.

4.1.1.2 Ulverstone Metamorphics

These are of a lower metamorphic grade and are,
overall, more siliceous than the Forth Metamorphics.
They are made up of quartzites, chlorite and
muscovite schists and a conglomerate.

4.1.2 Rocky Cape Group

Within E.L. 19/72 this group is represented by
the Burnie Beds which unconformably overlie the
"Tyennan Metamorphics". This break in sedimentation
reflects the end of the Frenchman Orogeny. The
Burnie Beds comprise alternating sandstone and
mudstone grading to quartzite and slate. The
succession is monotonous and repetitive. These
beds are represented by a thin band on the western
margin of the Forth Nucleus immediately below the
Cambrian of the Dial Range and Fossey Mountain
Troughs. They also form the exposed portions of
the Rocky Cape Geanticline to the west of the
Cambro-Ordovician Troughs. The Rocky Cape Group
appears to have been deposited from bottom scouring
density currents flowing from south to north within
a deep basin on the western margin of a basement
high represented by the Forth Nucleus .
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The top of the Proterozoic is marked by an
unconformity reflecting the Penguin Movement.

4.2 Cambrian

4.2.1 Nietta Group

·e
,

e

This group comprises massive rhyolitic to
rhyodaciticto dacitic lavas and pyroclastics
with some thin interbedded pyritic shale lenses
which may represent a single, or only a very
limited number of stratigraphic horizons. These
volcanics outcrop on the southern margin of
E.L. 19/72 and represent the oldest exposed
Cambrian rocks within the title area.

These volcanics have not been fully mapped and
the more intensive study planned will lead to
their subdivision.

4.2.2 Cateena Group

This suite of acid volcanics and sediments is
regarded as being equivalent to the upper portions
of the Nietta Group but representing a sedimentary
environment further removed from the more intense
centres of volcanism. Mapping within this group
has been on the basis of facies with a superimposed
stratigraphic framework, shown on the accompanying
.~s by unit numbers. These units are therefore
~ strict stratigraphic or time units.

4.2.2.1 Lobster Creek Volcanics

This unit is not strictly speaking a member of the
Cateena Group. It occurs as a core within the Cateena
Group and appears to represent a combination of
equivalents of the lower portions of the Nietta
Group, in the form of massive pyroclastics, and
intrusives possibly representing the source of
volcanism within the Cateena Group. Lobster Creek
Volcanics are found both within the Dial Range and
Fossey Mountain Troughs.
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4.2.2.2 Unit 2
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This is the lowest stratigraphic unit mapped within
the Cateena Group and comprises feldspathic sandstone,
siltstone, tuffaceous mudstone, conglomerates and
minor rhyo-dacitic tuffs. This unit includes the
Isandula Conglomerate and the unnamed Unit No. 2
of Burns and is found in both basins. However
although it is widespread in the Dial Range Trough
where it rests upon Lobster Creek Volcanics near
the centre of the basin and on Precambrian basement
at the margins, it is found only towards the centre
of Cateena sedimentation within the Fossey Mountain
Trough and not on the margins. Chert like beds
within this unit may be indurated mudstone or fine
acid tuffs. Feldspathic sandstone is the dominant
lithology of the unit which is up to 500 m thick
within the Dial Range Trough.

4.2.2.3 Unit 3 - Kerrison Volcanics

This unit is almost exclusively composed of volcanic
material. It grades from medium to coarse tuffs and
lavas of rhyodacitic to rhyolitic composition. Some
mudstones and fine grained tuffs with a cherty
appearance are interbedded within the coarse
volcanics. Unit 3 is well represented within the
Dial Range Trough and the northwestern portions of
the Fossey Mountain Trough where it is mappable
as an almost continuous bed, although it has not
been observed east of the Forth River (see Plan No.T.845)
where it is probably masked by younger rocks.

The Kerrison Volcanics rest directly onto Proterozoic
basement on the northern margins of the Fossey
Mountain Trough. This unit attains a thickness of
up to 120 m in the Dial Range Trough although it is
considerably thicker in the Fossey Mountain Trough.
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4.2.2.4 Unit 4

This unit is similar to Unit 2 although in general
mudstone and siltstone predominate in the Dial
Range Trough, with feldspathic sandstone
dominating in the Fossey Mountain Trough. Unit 4
is bounded below by the volcanic facies of Unit 3
and above by similar volcanics of Unit 5. However
in some areas such as the western half of the Dial
Range Trough the overlying volcanics may be absent
and hence a greater time span may be represented
by the mapped Unit 4.

4.2.2.5 Units 5 and 6

These two units are described together'as they are
basically only facies variants and are in most
areas partial equivalents. In general Unit 5 is
present as a medium to coarse acid lava or tuff
while Unit 6 is represented by mudstone to
feldspathic sandstone and/or fine acid tuff or
tuffaceous mudstone. Within the Dial Range Trough
Unit 5 is present only on the southwestern margin
where it occurs as a medium welded rhyolitic tuff
with lesser lavas, while Unit 6 is composed of
calcareous mudstone and lesser fe1dspathic sandstone
with interbedded fine tuffs and tuffaceous mudstones
with a cherty appearance. Here these two units are
up to 425 m in thickness. Unit 5 is the Wilsonia
Volcanics of Burns (1964). Within the Fossey
Mountain Trough Unit 5 is represented by a medium
tuff in the northwestern part, while a coarse tuff
to lava is found towards the east. However in the
southern part of the basin of Cateena sedimentation
Units 5 and 6 are represented by a succession of -

i) fine tuff with interbedded coarser
fragmenta1s

ii) medium pyroclastics with lesser
interbedded fine tuffs

iii) fine bedded cherty tuffs with minor
medium grained tuffs.
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Unit 6 is almost invariably a fine chert-like
rhyolitic tuff or indurated tuffaceous mudstone . ~

within the Fossey Mountain Trough. This has ~~ 1 .. s.~+,o'" .
been correlated by Jennings (1958), apparently Ih 1~ \1'1.. c;.",-re~
erroneously, with the Barrington Chert which L~'
occurs at a higher level within the Cambrian
succession.

Towards the northeastern margin of the trough both
Units 5 and 6 are of this fine chert-like lithology
with minor interbedded feldspathic sandstone and
medium tuffs •

In general the fine tuffs of Unit 6 thicken in
a compensatory manner when the coarse fragrnentals
of Unit 5 (when present) thin, and vice versa.

Cat~ena Group.deposition was terminated by the
Hardstaff Movement which resulted in an angular
unconformity of up to 200 in the Dial Range Trough.
Although this break has not been measured in the
Fossey Mountain Trough, field relationships suggest
a similar or greater angle.

4.2.3 Motton Spilite - Barrington Chert

Immediately following the Hardstaff Unconformity a
chert-spilite unit is mappable. This is confined
to the western half of the Dial Range Trough and
is totally absent elsewhere within E.L. 19/72.

In general the Barrington Chert which co~prises a
finely bedded black or white chert is found at the
base of the unit with the Motton Spilite overlying.
The Motton Spilite is best developed in the eastern
half of the basin and in one place rests directly
on Cateena Group rocks, while the Barrington Chert
attains its greatest thickness to the west with
the Spilite being absent.
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4.2.4 Radfords Creek Group

This group disconformably overlies the Motton Spilite
in the Dial Range Trough and is found unconformably
(following the Hardstaff unconformity) above the
Cateena and Nietta Groups within the Fossey Mountain
Trough. As with the Cateena Group mapping has been
on the basis of facies distribution although no
definite stratigraphic framework has as yet been
determined. The following facies have been mapped.

4.2.4.1 Intermediate Volcanics

Andesitic tuffs of the Radfords Creek Group occur
within the southwestern corner of E.L. 19/72. These
are in general medium grained and dark green with
pale feldspar laths up to 3 mm across. These
volcanics include some lava phases and grade in
places to a dacitic composition. Interbeds of shale
and feldspathic sandstone have been encountered
within these volcanics. The Applebee Volcanics of
Burns (1964) are mapped in this facies. Some
monzonite intrusives have been encountered in areas
occupied by these intermediates.

4.2.4.2 Conglomerate Facies

This facies has only a limited distribution within
E.L. 19/72 and is probably a marginal facies of the
Radfords Creek Group. The Sprent Formation of
Jennings is part of this facies which is composed
of a pebble to cobble conglomerate (to breccia in
some areas) in which the clasts are commonly of
Nietta Group acid volcanics or Barrington Chert,
set in a matrix of feldspathic sandstone. Thin
interbeds of feldspathic sandstone and siltstone
are evident in some places.

4.2.4.3 Sandstone Facies

This facies comprises feldspathic sandstone present
as both fine well laminated beds with intercalated
siltstones, grading to massive poorly sorted
varieties with interbedded conglomerate.
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4.2.4.4 Mudstone Facies

This division is comprised of mudstone to siltstone
with (commonly only Slightly) lesser sandstone and
minor conglomerate interbeds.

Ordovician

Deposition of the Radfords Creek Group was terminated
by the Jukesian Movement thus ending the Tyennan
Orogeny. This break is marked by a major regional
unconformity which preceded the following Ordovician
succession.

4.3.1 Roland Conglomerate

This unit has been mapped and defined on a facies
basis as the predominantly conglomeratic member at
the base of the Ordovician sequence. As such it
may in places represent a basin margin or terrestrial
equivalent of the Moina Sandstone. Portions of this
member have been mapped at different times as the
"Dial Conglomerate" (Jennings 1958) "Duncan
Conglomerate" (Burns 1964) and Owen Conglomerate.
It comprises a pebble to cobble and occasionally
boulder conglomerate set in a medium to fine grained
siliceous, commonly ferruginous matrix. The clasts
are usually of Precambrian quartzites although
cobbles of Barrington Chert and occasionally Cambrian
volcanics are found. Sandstone beds are sometimes
found within this unit. This member exhibits marked
cross bedding and represents shallow water to
terrestrial deposition.

4.3.2 Moina Sandstone

The Roland Conglomerate is overlain by a medium grained
white to pink sandstone with some conglomeratic bands,
representing a shallow marine transgression.
Consequently it is more widespread and in most areas
at the margin of depositional basins laps onto
Proterozoic basement.
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4.3.3 Gordon Limestone

Further transgression is reflected by a thick
limestone unit at the top of the Ordovician
sequence. This unit is best developed at Gunns
Plains within E.L. 19/72 (see Plan No. T.844).

4.4 Silurian

,-

•

•

A limited area of Silurian Eldon Group sandstone
and siltstone is evident in the Gunns Plains
district directly overlying the Gordon Limestone •

4.5 Devonian

The Euganana Beds of Devonian age are restricted
to the northeastern corner of E.L. 19/72 and
comprise a boulder bed, mudstone and sandstone
deposited as cave fill within the Gordon Limestone.

4.6 Permian

The Permian System is represented along the eastern
margin of E.L. 19/72 and comprises the following
units (after Burns 1964). These have not been
differentiated on the accompanying plans •

4.6.1 Basal Conglomerate

o to 55 m thick.

4.6.2 Spreyton Beds

Comprise alternating siltstone and pebbly bands and is
from 48 m to 175 m thick and contains some thin oil
shale beds.

4.6.3 Mersey Coal Measures

These are made up of a "Bot.tom Sandstone", "Coal
Horizon" and "Top Sandstone" and range from 18.5 to
29 m in thickness.
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4.6.4 Kelcey Tier Beds

This unit forms the top of the Permian and
comprises mudstone and pebbly mudstone with
bands of siltstone and sandstone.

4.7 Jurassic

This period is represented by a series of
dolerite intrusions mostly as sills within the
Permian sequence.

4.8 Tertiary

4.8.1 Tertiary Sediments

These are best represented within the southeastern
corner of E.L. 19/72 where they comprise poorly
consolidated sands, silts and pebble beds.
Elsewhere they are present as deep leads beneath
the overlying basalt.

4.8.2 Basalt

Olivine basalt flows are widespread throughout the
E.L. and mask much of the underlying sequences.

5. STRUCTURE

Rocks within E.L. 19/72 have been subjected to number of
periods of deformation most of which have produced a fold
or fault pattern roughly in either a NW-SE or NE-SW
direction.

The oldest tectonic movement reflected within the area is
the Frenchman Orogeny which resulted in two stages of
metamorphism initiating the Forth and Ulverstone metamorphics,
respectively and was probably of Lower Adelaidean age.
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The Frenchman Orogeny was succeeded by the Upper
Adelaidean Penguin Orogeny which accompanied the
deposition and resulted in the deformation of the
Rocky Cape sediments. Two periods of deformation
related to this orogeny are observable within the
Rocky Cape Group and Burns (1964) suggests that the
earlier may have been coincident with the second
pulse of the Frenchman Orogeny.

The second deformational phase of the Penguin Orogeny
terminated Rocky Cape deposition and resulted in
the Penguin unconformity. This was followed by the
Cambrian Tyennan Orogeny which accompanied the
volcanism and sedimentation within the Dial Range
and Fossey Mountain Troughs. Two main deformational
pulses are evident, namely the Hardstaff and Jukesian
movements which resulted in the conclusion of Nietta/
Cateena Group and Radfords Creek Group deposition
respectively. Folding during these movements was in
a general N-S to NE-SW direction in the Dial Range
Trough, parallel to the axis of the basin, while in
the Fossey Mountain Trough it seems to have been roughly
NW-SE.

Deposition of the Ordovician and Silurian ensued before
the next major orogenic period, namely the Devonian
Tabberabberan Orogeny. This took the form of at least
two pulses, the first more intense in a NW-SE direction
which is reflected by folding and faulting deformation.
The second phase appears to have been less intense and
in a NE-SW direction resulting in folding movements.
These two phases resulted in interference structures
such as the "basin" structure at Gunns Plains. The
superimposition of the Tabberabberan pattern on Hardstaff
and Jukesian structures within the Cateena Group in
particular has led to some complex configurations.

No further significant deformation has been experienced
within E.L. 19/72 •
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Few occurrences of base metal mineralisation are recorded
and those inspected are hardly worthy of a mention.

6.1 Leven Valley

A number of small fracture fill occurrences
within Radfords Creek Group sandstones and
conglomerates have been recorded in the north­
western corner of the E.L. in the Leven Valley
(see Plan No. T.844)., These carry minor
amounts of pyrite although copper, lead, and
zinc sulphides are supposedly also present.

6.2 Barrington

1
I

•

Several small copper, barites and lead-zinc
occurrences are recorded between the Forth and
Wilmot rivers near their confluence (see Plan
No. T.844). These occur as thin quartz or
barite veins within shales and feldspathic
sandstones of the Radfords Creek Group and fine
tuffs of the Cateena Group in this area.
Gossanous outcrops are associated with some of
these. A Mines Department soil grid over
one of the more prospective of these - the
Alma copper mine - failed to reveal any
a~OttS base metal levels.

6.3 Lower Wilmot

A small barite deposit was located within the
Wilmot Valley 2 km west of Lower Wilmot (see
Plan No.T.844). This occurrence takes the form
of a few thin barite veins within Radfords Creek

• Group feldspathic sandstones and shales.
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6.5

6.5

A minor copper occurrence within Cateena Group
shales and volcanics is recorded in the banks
of the East Gaw1er River 1 km east of Central
Castra (see Plan No.T.844). No workings or signs
of mineralisation were found in this area, although
minor gossanous patches, which returned no
anomalous assay levels, were seen within a one
kilometre radius of this locality.

Preston

A small silver-lead working is recorded in the
banks of the West Gaw1er River 3 km south of
Preston (see Plan No.T.844). This occurrence was
not located nor was any sign of base metal
mineralisation observed.

Duncan and MacLarens Copper - Fork of the Gaw1er Copper

Two copper occurrences near the confluence of the
East and West Gaw1er Rivers (see Plan No. T.842)
are recorded within shales of Cateena Group
Unit 4. No significant copper mineralisation
was noted in the area.

• 7. GEOCHEMISTRY

•
/

7.1 Stream Sediment Geochemistry

Geochemical stream sediment sampling was undertaken
over lithologies of the Cateena and Nietta Groups
and certain sections of the Radf2rds Creek Group.
Samples were collected on a 1 km catchment basis
over the areas outlined •
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This work has returned only one Set of anomalous
levels worthy of follow-up sampling. although
these are not in an area considered favourable
to the occurrence of stratiform copper-zinc
mineralisation. These were returned by samples
from Crosby Creek draining Radfords Creek Group
sediments and andesitic volcanics in the south­
western corner of E.L. 19/72 (see Plan No. T.844).
These samples returned levels of from 250 to
380 ppm Zn in contrast to a background of between
60 and 120 ppm elsewhere within the Radfords
Creek Group. Elevated lead levels of 50 to 70 ppm
accompanied these anomalies contrasting with a
background of around 20 ppm. Copper levels are
of a background order only.

No significant levels were obtained from the Cateena
or Nietta Group units although a number of
stratigraphic levels returned slightly elevated
background values. Nietta Group volcanics returned
background levels of 5 - 30 ppm Pb. 30-100 ppm Zn.
2-20 ppm Cu with a few samples giving zinc levels
up to 110 ppm.

This sampling programme was considered to be
sufficient to detect mineralisation with a good
surface expression. It has apparently failed to
reflect any such mineralisation.•

Cateena Group lithologies yielded
background ranges; 5-20 ppm Pb;
with levels of from 90 to 140 ppm
6; 2-25 ppm Cu.

the following
40-100 ppm Zn.
from Units 5 and

:

•.'

7.2 Crosby Creek Anomalies

Following the receipt of four anomalous zinc
drainage levels from Crosby Creek 3 km west of Nietta
as detailed above. five soil lines were run to
detect their source •
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Lines were run across strike to test the best
three of these as illustrated on Plan No. T.846
with a sample spacing of 10 m. Samples were
collected from the weathered bedrock horizon
where possible. Line 5 was to test a zone of
vuggy limonitic white quartz floaters.

Groups of zinc soil levels of from 200 to 400
ppm were returned with one level up to 600 ppm.
These were accompanied by lead levels of from
200 to 500 ppm with three higher values of
1210, 870 and 830 ppm being obtained. Some
copper levels of between 200 and 250 ppm were
returned with one of 480 ppm Cu.

In general all three metals exhibited sympathetic
rises with the highest levels being coincident.

These levels contrast with background ranges of
10-60 ppm Pb, 50-100 ppm Zn, 5-50 ppm Cu. It
is considered at present that these levels are
of too low a tenor and over too narrow a
stratigraphic range to be significant.

• TMP:rm

Attachments

T. M. Porter

Geochemical Drainage Sample Ledger Sheets
It Soil" " "
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