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1 SUMMARY

Exploration Licence 9/92, covering 220km2 in the Dial Range area of northwestern

Tasmania, is being explored for polymetallic massive sulphide deposits and high grade

copper precious metal deposits.

During the initial year of exploration the following program has been undertaken:

compilation and assessment of previous exploration company and Geological Survey data;

geological traverses to establish the regional setting and to identify favourable stratigraphic

and structural sites for mineralisation, including a petrographic study; re-location and

preliminary mapping and sampling of all the significant old prospects and mineral

occurrences, including geochemical analyses; covering the entire tenement with a high

resolution helicopter-borne magnetic and radiometric survey, with a preliminary

"'"interpretation of results, in conjunction with the extll.nt gravity data, to aid in interpreting the

sub-surface geology of the tenement. This program has cost a total of $113 482 to the

end of May 1993.

The results of this initial exploration program have been a little disappointing. No strong

evidence for the occurrence of economically significant mineralisation has been discovered

It appears that the area of EL /9/92 is largely underlain by a strongly magnetic phase of

the Devonian Housetop Granite, at quite shallow depths (average 1km). Most of the

widespread mineral occurrences can be spatially, if not temporally, related to structures

associated with the mid-Devonian Tabberabberan Orogeny and granite emplacement.

The Eo-Cambrian to early Ordovician sequence, which comprise the Dial Range Trough

have been tectonically disrupted during an inferred arc-continent collision, which has

resulted in allochthonous blocks being emplaced and confusion about stratigraphic

relationships.

The most promising host formation, the Lobster Creek Volcanics, which are tentatively

correlated with the Mt Read Volcanics, appears to be entirely intrusive diorite, intruded

deep in the section during the late Cambrian to early Ordovician. The Volcanics appear to

be associated with locally strong hydrothermal wall rock alteration and minor base metal

mineralisation (eg. Penguin Mine) as well as possible plutonic copper-tin-arsenic

mineralisation (eg. Dial Mine area). The ironstones at Blythe River-Cuprona and Penguin
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Creek - Iron Cliffs appear to have formed from selective replacement of sedimentary units

close to the Upper Proterozoic Burnie Formation - early Ordovician Duncan Conglomerate

contact (a possible redox boundary). There is no evidence of major structural control in

their formation, although the Housetop Granite, which is closely associated with them, may

have obscured deeper crustal features. There is no encouraging base or precious metal

geochemistry associated with these haematitic ironstones. apart from the limonitic Iron

Cliffs occurrence, which could be a gossan after massive sulphides.

Despite the generally discouraging results from these initial investigations, several features

have been identified which are quite similar to the geological setting of the highly

productive Mt Read Volcanics in western Tasmania. It is recommended that further

exploration is undertaken within EL 9/92 to evaluate these features in more detail.

including: geological mapping; lithogeochemical sampling; full evaluation of aeromagnetic

and gravity data, inclUding possible additional gravity surveys; assessment of existing

electrical geophysics in the Dial Mine area and diamond drill testing any targets generated

by this work.
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2 INTRODUCTION

This is the first Annual Report for Exploration Licence 9/92, in the Dial Range area of

northwestern Tasmania. The report details work undertaken during the period July 1992 to

June 1993. Most of the exploration has been of a reconnaissance nature, including

geological mapping and sampling around old prospect areas, data evaluation and a

helicopter-borne magnetic and radiometric survey.

The tenement, which covers an area of 220km2
, is located 10km SE of Burnie, stretching

south from Sulphur Creek and Penguin on the NW Coast to South Riana - Gunns Plains

(See Figure 1). The topography of the area is dominated by the north-trending Dial

Range, a heavily timbered and rugged range of hills up to 681 m in elevation, which occur

through the central and eastern part of the licence. Away from the Dial Range a Tertiary

basalt plateau has been deeply dissected by several major north-trending drainages,

especially the Leven, Blythe and Emu River systems.

The area is well served with access from a network of secondary roads and country lanes

south of the Bass Highway.

Most of the land is used for agriculture, outside the Dial Range and steeply incised valleys,

with intensive cropping and grazing being the principal activity. Pasminco is sensitive to

the commercial interests of the land holders and all exploration has been undertaken in

close co-operation with them to minimise any disruption of their activities.
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Pasminco has established a strong tenement holding in western Tasmania, principally over

the Cambrian Mt Read Volcanics between Hellyer and Oueenstown, centred on the

Rosebery Mine. The Mt Read Volcanics host several world class polymetallic massive

sulphide deposits, including the current operations at Rosebery, Hellyer and Mt Lyell. This

tenement holding has enabled Pasminco to assemble an extensive data base to aid in

understanding the geological setting and controls of these world class deposits.

At the same time Pasminco has undertaken an evaluation of other areas within Tasmania,

using this data base to assess their mineral potential. The Dial Range project was

generated by these active studies when it was recognised that the area appeared to have

strong similarities in structural setting and mineral style with the Mt Read Volcanics base

metal province.

The principal objective of the exploration program on the Dial Range tenement is to identify

economically viable polymetallic base metal deposits. It is also possible that copper-gold

mineralisation occurs in the area and this style of deposit is an important secondary target.

All signs of encouraging mineralisation will be vigorously explored to expedite possible

mine development and treatment, either at a new plant, or through the Company's existing

mill infrastructure at Rosebery, 75km to the south west.
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4 TENURE

Exploration Licence 9/92 was issued to Pasminco Australia Limited on 25 July 1992, for a

period of 12 months. The area of the tenement is 211 krrr. The schedule of the licence

area is given in AMG coordinates in Appendix A. Pasminco Exploration, a division of

Pasminco Australia Limited manage all exploration undertaken on EL 9/92.

The licence area excludes the following Reserves and Leases (see Figure 2):

Mt Montgomery State Reserve - 229ha

ii Ferndene State Reserve - 36ha

iii Mining Leases - 200ha

iv Crown Reserve - 3km2

v Proposed Sith Cala State Reserve - O.8km2

The land tenure of the area comprises predominantly Private Freehold Land and State

Forest, as Multiple Use Forest and Recommended Area for Protection (the Dial Range

RAP) (see Figure 2). Small areas of Leased or Non-allocated Crown Land are also

included in the tenement.

Pasminco has lodged an application for the renewal of EL 9/92 for a further 12 month

period.
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5 REGIONAL GEOLOGY

The geology in the region of the Dial Range tenement spans a large part of the geological

record. present in Tasmania (see Figure 3). The published geology sheets (Sheffield,

Devonport & Burnie) date from mapping in the late 1950's and 1960's by the Geological

Survey of Tasmania (Jenning's et ai, 1959, Burns, 1963 and Gee. 1967). Whilst these

map sheets, and accompanying explanatory notes, are dated and clearly require some

revision, especially of the stratigraphy (see later discussion, Section 7.2), they still provide

a very useful framework to understand the geology of the region.

The oldest rocks exposed in the area are Proterozoic metasediments. They have been

assigned to a younger and an older sequence, largely on the basis of metamorphic grade

and intensity of structural deformation (eg. Burns. 1964). The latter, the Ulverstone

Metamorphic Complex. is comprised of poly-deformed greenschist facies meta quartzite,

mica schist and stretched pebble conglomerate, structurally concordantly overlying the

Forth Metamorphic Complex comprised of higher grade meta quartzite, garnet-albite­

kyanite (?) schists and amphibolite. The inferred younger sequence, the Burnie Formation,

is comprised of relatively unmetamorphosed poly-deformed turbiditic quartzwackes and

mudstones, which structurally overlie the Ulverstone Metamorphic Complex. Turner (1989)

has suggested that the two sequences may not necessarily be significantly different in age,

since the shallow-dipping thrust which separates them may have juxtaposed rocks from

different tectonic environments.

During the Eo-Cambrian to early Ordovician a series of sediments, volcanics and

intrusives were deposited or emplaced in a tectonically active belt, called the Dial Range

Trough (Burns, 1964). Burns described the Trough as a meridional belt, approximately

5km wide on the north ~v increasing in width to the south where it appears to be

continuous with the Dundas and Fossey Mountain Troughs. The stratigraphic relationship

between the different units is complicated by inferred structural repetition along multiple

thrust faults. In fact the original architecture of the Dial Range Trough has been largely

obscured by later deformations. Crawford (Appendix C) suggests that the trough

developed following uplift and collapse of a passive continental margin to form a foredeep

during a mid-Cambrian tectonic collision event.
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The Dial Range Trough fill comprises mixed sequences of orthoquartzites, volcaniclastic

sandstones and mudstones, cherts) mudstones and carbonates, serpentites, tholeiitic

basalts, felsic to intermediate volcanics and intrusives (see Figure 3). Previous workers

have subdivided these into a number of groups and formations including the Motton Spilite,

Barrington Chert, Cateena Group, Radfords Creek Group and Lobster Creek Volcanics

(see Burns, 1964). However, recent work (see Section 7.2) suggests that many of these

subdivisions overlap.

These sequences have been correlated with, or inferred to be equivalent to, different parts

of the Eo-Cambrian-Cambrian sedimentation and volcanism in western Tasmania,

including the Success Creek Formation, Crimson Creek Formation, Dundas Group and Mt

Read Volcanics. These relationships are summarised in Table 1.

These sequences are unconformably succeeded by a late Cambrian to early Ordovician

sedimentary assemblage, correlated with the Denison Group. They include: basal

mudstones, sandstones and minor chert conglomerate (Gnomon Mudstone); quartzite and

vein quartz pebble to boulder conglomerate (Dundas Conglomerate) and marine quartzose

sandstone, with minor conglomerate and shales (Moina Sandstone), at the top. Local

angular unconformities occur throughout the Denison Group, indicative of continual uplift of

the Precambrian basement, from which most of the detritus was derived.

During the ensuing marine transgression limestone, dolomite and mudstone (Gordon

Group) was deposited during the Ordovician, succeeded by shallow marine quartz

sandstone, mudstone and minor limestone of the Siluro-Devonian Eldon Group. This

period of sedimentation ended with a major polyphase deformation (the Tabberabberan

Orogeny) in the middle-late Devonian. Syn to post-kinematic granitiods were emplaced,

intruding rocks from Precambrian to early Devonian in age. The partially eroded Housetop

Granite forms the largest such body in the Dial Range area. Recent geophysical

interpretations suggest that much of the underlying stratigraphy in the area of EL 9/92 has

been stoped-out by the granite (see section 7).

The last part of the geological record preserved in the Dial Range region consists of

• terrestrial sands, gravels, silts and clays, which are locally indurated and deposited in deep

leads during the Tertiary (Burns, 1964). These are overlain by Tertiary olivine basalt lava



•
TABLE 1.

•
STRATIGRAPHIC RELATIONSHIPS DIAL RANGE AREA & WESTERN TASMANIA

•
AGE

Early Ordovician
-Late Cambrian

Late Cambrian

Late middle-early
late Cambrian

Late middle
Cambrian

Eo-Cambrian

Eo-Cambrian

Upper Proterozoic

Precambrian ?

DIAL RANGE AREA

Moina Sandstone
Duncan Conglomerate
Gnomon Mudstone

Lobster Creek Volcanics

Radfords Creek Croup
including: Kerrison.
Wilsonia, Applebee Volcanics

Cateena Group
including Beecraft &
Teatree Point Megabreccias

Motton Spilite

Barrington Chert

Burnie Formation

Ulverstone Metamorphics
Forth Metamorphics

WESTERN TASMANIA

Owen Conglomerate

Mt Read Volcanics

Tyndall Group­
Southwell Subgroup
Upper Dundas Group

Lower Dundas Group

Crimson Creek Formation

Success Creek Croup

Oonah Formation

?

REFERENCE

Banks, 1989

Crawford. Appendix C

Crawford.
Appendix C
Brown. 1989

Brown. 1989

Brown. 1989

Jennings et al. 1959

Turner, 1989
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flows. which forms an extensive cover of the prospective Palaeozoic sequence in the area.

The rich agricultural land is largely developed on soil derived from these basalts. Finally,

widespread Quaternary talus and scree deposits. forming predominantly from the Denison

Group siliciclastic rocks. and fluviatile alluvium complete the sequence.
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6 PREVIOUS EXPLORATION

W Herrmann has given a comprehensive account of the previous exploration undertaken

within the area of EL 9/92, including old prospecting and mining and more recent mineral

exploration and Mines Department investigations (see Appendix B). The exploration

history of the area is summarised in Table 2.

The earliest mineral prospecting began in middle Nineteenth Century, around the time of

the first settlement of the district. James "Philosopher' Smith, of Mt Bischoff fame, is also

credited with the first discovery of silver-lead in Tasmania at Penguin, around 1860, as

well as the discovery of copper at Walloa Creek and iron at Penguin Creek. Further

intense prospecting in the period 1880 to 1910 and intermittent work since then has

located about 20 additional mineral occurrences (see Figure 4). Most prospects had no

significant production, apart from 1331t of ore containing 16.7% Cu from the Copper King

Mine at Cuprona (Gee, 1977) and approximately 40 OOOt of haematite from Penguin Creek

(Hughes, 1953).

During the late 1950's - early 1960's "iron ore boom" the BMR and the State Mines

Department investigated numerous iron occurrences throughout Tasmania, including the

Blythe River and Iron Cliffs prospects within the area of EL 9/92. Preliminary drilling

results were not encouraging, however.

Modern exploration in the area commenced in the late 1960's and has been undertaken

within numerous exploration licence since then (see Table 2). This work has occurred in

bursts of activity and has focussed on a range of commodities and geological targets

including:

Cambrian volcanic and sedimentary hosted base and precious metal

massive sulphides (Mt Read Volcanics-type).

Tin - tungsten skarn mineralisation related to Devonian granitoids (Kara­

type)

Pyrrhotite - tin replacement massive sulphides (Renison-type)

Iron ore, either as sedimentary replacement or skarn bodies

Gold-platinoids, associated with iron and copper mineralisation
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MINERAL EXPLORATION HISTORY EL 9/92 DIAL RANGE AREA
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•
General

1860-1910 Early prospecting, discovery of numerous of small base metal shows, mostly
small scale to no production apart from 13311 of copper ore from the Copper
King Mine and 40 OOOt of haematite from Penguin Creek.

1910-1960 Intermittent prospecting, results in further minor discoveries

Dial-Leven Area

1960 Mines Department investigated Iron Cliffs occurrence; including drilling 2
short holes, total 123m, no significant mineralisation

1972-73 EL 9/72, 104km2
, Tasminex undertook reconnaissance investigations of old

mineral showings with generally disappointing results.

1973-1985 EL 24/73, 106km2
, Pennzoil-Geopeko JV, extensive exploration including

mapping, rock and soil geochemistry, VLF-EM, IP, MIP, Turam EM, SP,
aeromagnetic surveys and drilling 10 holes, total 1506m. Most effort
focussed in Dial Mine area, where encouraging but sub-economic Cu and
Sn mineralisation found, best intersection: 20m at 0.7% Cu.

1986-1988 EL 46/86, 93km2
, Derwent Minerals reassessed previous exploration results

and limited sampling of old workings, but proposed further instigations not
undertaken.

• Natone - Cuprona Area

1958-1962 BMR covered area with aeromagnetic surveys and ground follow-up.

1960 - 1965 Mines Department investigated Blythe River - Cuprona iron occurrences,
including drilling 4 holes, total 286m, intersecting sub-economic
mineralisation.

1968-1972 EL's 13/68, 14/68 Minops investigated the iron occurrences at Natone and
Blythe River including magnetics, IP, auger drilling and 4 diamond drill
holes, total 506m. Intersected low grade skarn mineralisation with minor Cu.

1969-1974 EL 1/69, Tasminex - ANZECO JV. Early base metal exploration within
current EL 9/92 focussed on Natone ironstone and Rutherfords copper
prospect, including soil and rock geochemistry, mapping, magnetics,
costeaning and shallow percussion drilling 5 holes, total 106m, intersected
Cu mineralisation in quartz vein: best assay 4.5m at 0.5% Cu. costean
1.5m at 6.0% Cu.

•
1977-1985 EL 8/77, 316km2 Comalco-Shell-CRA JV. Extensive exploration including:

mapping; stream, rock, soil geochemistry; aeromagnetic and airborne INPUT
EM surveys; SP, IP max-min EM, SIROTEM, gravity; drilling 2 diamond and
1 percussion holes intersecting a "barren" skarn at Natone and "basalt hill"
at Cuprona respectively.

1986-1989 EL 30/86, 43km2 CW Davis undertook stream geochemistry, mapping, rock
chip sampling and drilling 28 holes total 252m with an airtrack rig. Identified
potential resource of 1.2mt haematite at Blythe River ironstones.
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The results of this wide ranging exploration activity have been mixed. Geopeko-Pennzoil

discovered sub-economic copper and tin mineralisation in the Dial Mine area, east of the

Dial Range. The best drill intersection was 20m at 0.7% Cu in the last hole drilled. The

pyrrhotite - magnetite skarns developed on the northern flanks of the Housetop Granite at

Natone are essentially barren. The "ironstones" at Blythe River - Cuprona contain

relatively small tonnages of variable grade Fe and are unlikely to ever be economic. The

spatially associated copper mineralisation has been similarly interpreted. The search for

gold and platinoids mineralisation has been singularly disappointing.
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7 WORK UNDERTAKEN JULY 1992 - JUNE 1993

7.1 Introduction

The emphasis during the initial year's exploration of EL 9/92 has been to compile and

evaluate all the previous prospecting and exploration data, to locate and undertake

preliminary investigations of all the known mineral occurrences and to prepare a sound

geological framework of the areas onto which subsequent, more detailed studies may be

built.

To this end. Pasminco acquired available open file and Mines Department records.

Contact geologist, Wally Herrmann. undertook a 3 month program of data review and field

mapping and sampling. The main thrust of Herrmann's work was to locate old prospects,

carry-out reconnaissance mapping to ascertain the geological setting and style of

mineralisation and collect rock samples for comprehensive "path-finder suite" and

Iithogeochemical analyses (see Appendix D). All available Mines Department and

Company exploration core was examined and selectively sampled. Several regional

traverses were also completed, including the well-exposed coastal section from Penguin to

Ulverstone, to help establish the stratigraphy and structure of the area. Herrmann's work

is included as a thorough review report in Appendix S. A petrographic study of a suite of

35 rock and drill core samples taken by Herrmann was undertaken by Dr Tony Crawford,

at the University of Tasmania (see Appendix C).

Existing aeromagnetic and gravimetric coverage of the tenement is patchy and includes

various SMR and Mines Department surveys, as well as exploration company surveys

undertaken with quite different specifications. Since a detailed analysis of the sub­

surface, including sub-basalt geology is considered critical to effectively evaluate the

mineral potential of the area, it was decided to cover the whole tenement with a high

resolution helicopter-borne magnetic and radiometric survey. The survey was flown in

conjunction with similar work on the Company's tenements in western Tasmania. thereby

reducing mobilisation costs. The results of the aeromagnetic survey and extant gravity

data have been evaluated in a preliminary interpretation by Dr David Leaman, of Leaman

Geophysics (see Appendix E).
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The discussion of the local geology of EL 9/92 is based largely on the work of Burns

(1964), Gee (1977), Herrmann (Appendix B) and Crawford (Appendix C) to which the

reader is referred. Salient features of this geology, including a discussion of the important

unresolved aspects of the geology are given below. A geological interpretation map,

based largely on mapping by the Geological Survey, is presented as Figure 5.

Table 1 summaries a proposed stratigraphy for the Dial Range area, which is significantly

different to the published data of Jennings et al (1959) and Burns (1964) and, more

recently, Woodward et al (1992). The basis for this revised interpretation of the

stratigraphy is the observed structural relationships between many formations and the

petrographic affinities of units and formations previously assigned to different groups. It is

apparent that major tectonic disruptions of the pre-Devonian sequences has resulted in a

pseudo-stratigraphy comprising numerous allochthonous blocks (see Brown, 1989 and

Crawford, op cit) .

The Barrington Chert is considered to form the base of the Cambrian, structurally over

lying the poly-deformed Burnie Formation greywackes and slatey mudstones, as seen in

the foreshore near Penguin (see Figure 6). The Chert sequence, which is up to 1 OOOm

thick (Jennings, 1979), ranges in colour from grey to black, white or red and is typically

finely laminated with common interbedded chert breccia units. The presence of

intraformational slump folds and other soft sediment deformation features suggests that the

chert was deposited in an unstable shallow marine basin. The Barrington Chert may be a

correlate of the Black River Dolomite in the Smithton Basin and the Success Creek Group

of western Tasmania.

The Motton Spllite apparently conformably overlies the Barrington Chert. The Spilite

occurs as a sequence of pillowed and massive lavas with associated volcaniclastic

mudstones, including locally abundant chert clasts, and is up to 500m thick (Burns, 1964).

The lavas consist of altered dark green, fine to medium grained tholeiitic basalts. Limited

chemical and petrological work suggests that the Spilite has affinities with ocean floor

basalts (Brown, 1989) and is similar to basaltic lavas in the Cleveland - Waratah area.

Crawford (op cit) and others suggest that they are a possible correlate of the Crimson
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Creek Formation in western Tasmania, which formed during the Lake Proterozoic on a

rifted passive margin. Crawford goes on to infer that the Motton Spilite and Barrington

Chert have been tectonically emplaced along the base of an overthrust ophiolitic

allochthon, during a mid-Cambrian tectonic collision.

The Cateena Group, as described by Burns (1964), consists of about 1000m of

fossiliferous mudstone, lithic wacke conglomerate and minor volcanics. It is structurally

overlain by the Barrington Chert but is composed of detritus derived from cherts,

carbonaceous siltstones, tholeiitic basalt (Motton Spilite) and minor dolomites. These

rocks appear to rest with angular unconformity on the Proterozoic rocks of the Forth

region. The fossil assemblage suggests correlation with the Late middle Cambrian Lower

Dundas Group of western Tasmania (Brown, 1989). Herrmann noted the marked similarly

with the Beecraft and Teatree Point Megabreccia units, exposed on the Penguin foreshore,

an observation strongly supported by Crawford's petrographic work. Crawford found no

evidence for any Mt Read-type volcanic detritus in any of the samples that he studied. In

fact Crawford (Appendix C) suggests that the Cateena Group, including the megabreccia

units were derived from either a passive margin to the west of the "Dial Range Trough" or

from a parautochthon of Motton Spilite - Barrington Chert prior to the formation of mid-late

Cambrian volcanic activity in Tasmania.

The relationship of the Cateena Croup to the Radford Creek Group is unclear. Burns

(1964) considered the latter group to comprise predominantly mudstones with lithic wacke,

minor volcanics and spilite, chert-rich conglomerate overlying the Barrington Chert and

unconformably overlain by the Dial Group (Early Ordovician conglomerate). However,

Brown & Jago (1989) and Herrmann (AppendiX B) have remarked on the similarity of the

two groups and they have suggested that they possibly form part of a continuous

sequence. Crawford (op cit) however, has interpreted that a mixed assemblage of

sediments and volcaniclastics form a distinctive, and younger Cambrian sequence.

Samples of the Kerrison, Wilsonia and Applebee Volcanics, as defined by Burns (1964).

collected by Herrmann and described in thin section by Crawford appear to be very similar

quartz-feldspar-vitric ash volcaniclastics derived from Mt Read Volcanics - type lithologies

and been tentatively included in the Radfords Creek Group, which may be laterally

equivalent to the Southwell Subgroup-Tyndall Group of western Tasmania.
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The Lobster Creek Volcanics form a body roughly 8km x 3km in size on the western

bank of the Leven River (see Figure 5). They consist of distinctly pink-red coloured

plagioclase-hornblende-phyric diorite-microdiorite. Burns (1964) considered the

Volcanics to be largely extrusive, however most evidence indicates that they are entirely

intrusive (Corbett 1989. Herrmann, Appendix B). Rocks correlated with this formation are

typically massive, and no intercalated sediments or pyroclastics have been mapped.

Where contracts have been observed in the field and drill core, they are always intrusive

ego Penguin foreshore (see Figure 6) and in the Radfords Creek area. The Volcanics

appear to have intruded the Barrington Chert, Motton Spilite, Cateena Group and the

Megabreccias with associated locally extensive wall-rock alteration. Crawford has

described this alteration as variably chlorite-haematite (magnetite); carbonate- sericite and

silicification (see Appendix C). It appears to be most intense in rocks placed in the

Cateena Group.

Burns (1964) suggested that the Lobster Creek Volcanics form the oldest Cambrian unit in

the area. However the evidence, including an early Ordovician radiometric age (Rb-Sr:

490 ± 18 Ma) suggests that they are related to a late Cambrian sub-volcanic event. which

is compositionally similar to the Mt Read Volcanics. Leaman (Appendix E) observed that

the Lobster Creek Volcanics, if intrusive, were emplaced near the base of the Cambrian

sequence and that they are spatially, closely associated with part of the Devonian

Housetop Granite (see later discussion).

7.3 Mineral Prospects

One of the principal tasks assigned to Herrmann as part of his work in the Dial Range

tenement was to relocate all the significant old mines and prospects, ascertain the current

property ownership on which they occur and undertake preliminary mapping and sampling

to help establish the geological setting and the potential of each occurrence to be

associated with economically significant mineralisation. Herrmann successfully completed

this work, which is comprehensively reported in Appendix B. Figure 4 shows the location

of all prospects and the recorded commodity associated with each occurrence.I. Herrmann recognised that the metallic mineral occurrences within EL 9/92 consist of four

main styles of mineralisation, which are summarised in Table 3. Whilst these difference in



•
Table 3.

•
PROSPECTS & STYLES OF MINERALISATION - DIAL RANGE AREA

•

STYLE OF MINERALISATION

cambrian hydrothermal system
associated with intrusive
felsic magmatism
(Lobster Creek Volcanics)

Haematite-silica replacement
uncertain age, structurally and/or
stratigraphically controlled

Devonian Vein
small, fault fissure fill

Devonian Skarn
Contact metasomatic mineralisation
related to Housetop Granite

PROSPECT/MINE NAME

Penguin
Neptune
Dial Mine
Keddie's
Davie's Adit

Penguin Creek
Iron Cliffs
Dial
Blythe River
Cuprona

Copper King
Rutherford's
Kaine's
Badger's
Hutton's
Wolloa Creek
Devon Consols
Russell's

Natone

PRINCIPAL COMMODITY(S)

Ag Pb Cu (Au)
Ag Pb
Cu Ag (Au)
Cu Ag (Au) (5n)
Cu

Fe
Fe (py) -limonite
Fe
Fe
Fe

Cu
Cu
Sa (Cu)
Pb Zn (Ag) (Cu)
Pb Zn
CuAg
Cu Ag (Au)
Cu Ag (Au)

Fe
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style are noted, it is possible that they are all related to a single metallogenic epoch, a

point discussed by many previous workers and raised again by the more the recent

investigations (eg. Leaman, Appendix E). There is little doubt that the Devonian Housetop

Granite, which underlies the entire tenement at depths mostly shallower than 1km below

surface (Leaman op cit) is spatially, if not temporally associated with most of the mineral

occurrences.

The inferred Cambrian hydrothermally related mineralisation, associated with dioritic

intrusives of the Lobster Creek Volcanics suite, is a good case in point. Herrmann noted

that the wall rocks adjacent to these intrusives on the Penguin foreshore are strongly

altered to a mixed silica-sericite-carbonate-pyrite assemblage. Similarly, Cateena Group

sediments, which host minor mineralisation at Devon Consols, and Russell's Adit have

been strongly altered by hydrothermal chlorite - haematite (after magnetite?) - pyrite (see

Appendix C). However, the type of mineralisation is rather similar to the widespread small

veins and fault - related occurrences of Cu, Ag, Pb and Zn, which most geologists ascribe

to the Devonian deformation and granitoid intrusion (eg Hughes, 1953). Leaman (op cit)

also noted the close spatial association of many of the base metal occurrences with the

thickest parts of the Lobster Creek Volcanics, but also observed that the shallow

underlying Devonian granite surface often has an unusual step, suggesting a possible

Devonian structural control on both of these features.

The mineralisation in the Dial Mine area, which was explored in some detail by Pennzoil­

Geopeko is essentially pyritic breccia-fill, which is locally anomalous in copper, tin and

arsenic. Geopeko considered this to be skarn mineralisation, related to the Housetop

Granite (Herrmann, 1985). However, TC Lees (pers comm) has pointed out that the Fe­

Cu-Sn- basemetal association is well known at a number of volcanic hosted massive

sulphide deposits worldwide, including Kidd Creek and the Iberian Pyrite Belt.

The numerous ironstone deposits, which occur in the area, are usually associated with the

contact zone between the Upper Proterozoic Burnie Formation and upper Cambrian ­

lower Ordovician Duncan Conglomerate. The deposits at Blythe River and Cuprona

appear to be subvertical, parallel to the contact and with a faulted western margin (see

• Figure 7). All are composed of massive haematite and silica, apart from the Iron Cliffs

occurrence, which is essentially limonite, thought to be after haematite. Textural evidence
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favours a replacement of sedimentary strata model, which must be later than the early

Ordorvician (host rocks to the Dial iron workings).

It is interesting to note the close spatial association of copper in quartz veins at

Rutherford's and Copper King workings to the ironstones, suggesting that both are related

to the same underlying structural control. However, Leaman (appendix E) noted that

neither prospect is associated with a magnetic response, whereas the adjacent ironstones

at Blythe-Cuprona and Natone have large magnetic effects. He concluded that there is no

regional correlation between the ironstones and major structures and that the magnetic

and gravimetric data infer a possible Devonian granite replacement origin for the deposits.

Shell (Ruxton. 1983) have shown that the Natone pyrrhotite skarn deposit is unequivocally

related to the contact metamorphic replacement of dolomites in the Burnie (Oonah)

Formation by the Housetop Granite.

7.4 Geochemistry

During the course of Herrmann's mapping activities within EL 9/92, he collected a total of

104 rock samples and 16 drill core samples for geochemical analyses and/or petrographic

descriptions. Sample locations and descriptions are listed in Appendix 1 of Herrmann's

report (see Appendix B). Sample locations are also shown on Figure 8.

A total of 81 samples were submitted to Analabs, Cooee for analysis of a suite of "path­

finder" elements, which may be related to major base metal mineralisation. Elements

determined and the analytical methods used are as follows:

Cu, Pb, Zn. Ag, and Mn - aqua regia, perchloric acid digestion, MS finish

As - perchloric acid digestion, hydride generation, MS finish

Ba, Sb, Sn - pressed powder XRF determination

Au - fire assay fusion 30g sample, MS finish

Assay results are presented in Appendix D.
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In general, very few significantly anomalous results were obtained. Noteworthy assays

include the following:

Beecraft Megabreccia near the old Penguin workings

Sample No. 34563 - vein and disseminated pyrite in fault zone within

black chert, 0.63% Cu, 0.11 % As, 0.06g1t Au

Sample No. 34570 - silicified rock with minor sulphides. 0.36% Cu.

1.05% Pb, 3.03% Zn, 23g1t Ag

ii Iron Cliffs from Mines Department drill core

Samples nos. 34578-86 mostly quartz veined limonite, maximum assays:

391ppm Pb, 341ppm Zn, 1200ppm As,

4400ppm Ba (apart from barite veins) and 3.2% Mn.

Devon Consols

Sample nos. 34544-48 weathered polymict mafic volcaniclastic sandstone

(Cateena Group), range 550-1270ppm Cu•

iii

iv

Dial Iron prospect

Sample No. 34504

Sample No. 34525

- haematitic conglomerate, 385ppm Pb, 910ppm Zn

- massive compact haematite, from near Penguin

Sports Centre, 550ppm Pb, 300ppm As.

v Sullocks Hill barite prospect

samples nos. 34535-41 mostly weathered polymict conglomerate and

mudstone, locally pyritic (Cateena Group), range 118­

1210ppm Zn, 0.04-5.4% Ba

vi Walloa Creek, near old workings

Sample No. 34560 - brecciated green siltstone with quartz-chlorite­

carbonate and minor disseminated haematite-pyrite;

0.11g1t Au, with 196ppm Cu.

•
vii Keddies prospect

Sample No. 34564 - silicified pyritic breccia conglomerate 0.14% Sn,

300ppm As
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• viii Kaine's prospect

Sample Nos. 34528-34, mostly vein barite or volcaniclastic sandstones

contain no anomalous values, apart from Ba

18

•

•

ix Black's prospect

Sample Nos. 345513-17, mostly limonitic and manganiferous ferricrete,

range 3.5-3.8% Mn and 0.2100.84% Ba

Key conclusions to come from this initial geochemical work are that the haematitic

ironstones do not appear to be associated with any significant base or precious metal

mineralisation. However, the limonitic ironstones at the Iron Cliffs prospect do carry some

Pb, Zn, As and Ba, as well as visible pyrite, keeping alive the concept that they represent

a gossan after massive sulphides (eg. Hughes, 1953). If this is true, then the depth of

oxidation here is unusual, in that neither the deepest workings, nor the two Mines

Department drill holes penetrated the base of oxidation, at least 80m below the surface.

Alternatively, the base metal mineralisation could be associated veinlets in a later

mineralising event and the limonite is simply after haematite, of the Penguin Creek style

(eg. Burns, 1961).

No whole rock or trace element geochemistry has been undertaken at the time of

preparing this report, although both Herrmann and Crawford have recommended that

specific samples should be analysed to aid in lithological correlations, especially with the

Cambrian volcanics and intrusives in western Tasmania.

7.5 Aeromagnetic and Radiometric Survey

The area included in the current EL 9/92 has been covered in part by several

aeromagnetic surveys. However, all have been flown in fixed-wing aircraft, and most,

apart from the Shell Housetop survey are either not available in digital form or were flown

in an unsuitable orientation to highlight important features of the geology, as follows:

1955 BMR Hampshire-Blythe River Survey, part of their Tasmanian iron ore

program.

1980 Shell Housetop Survey, including radiometric survey, flown E-W.



•

•

006031

19

1983 Geopeko Dial Range survey, original data tapes unavailable (lost)

1985 Mines Department Devonport Survey, flown N-S

1985 BMR Burnie Off-shore Survey, flown E-W

Pasminco acquired the data from the Shell, Mines Department and BMR (1985) survey,

re-gridded the data in ER Mapper and merged the data sets to produce a regional

aeromagnetic image over the Dial Range area (see Figure 9). The most striking feature of

this image is the presence of a large. magnetic high, approximately 15 x 20 km in area.

which dominates almost the entire area of EL 9/92. This magnetic feature is one of the

strongest seen in the magnetic field of NW Tasmania. There has been considerable

speculation about the source of this feature. Leaman (appendix E) concluded that it is due

to a strongly magnetic phase of the Housetop Granite, with magnetic susceptibilities more

than three orders of magnitude higher than the normal Tasmanian granitoids.

It was decided to cover the whole licence area with a high resolution helicopter-borne

aeromagnetic and radiometric survey to enable a detailed analysis of the sub-surface

geology, especially of the sub-basalt geology. The Tertiary basalts cover almost two

thirds of the tenement (see Figure 5). The survey was flown in March 1993 by Geoterrex.

as part of a larger program in western Tasmania for Pasminco. The survey was flown in

an east-west orientation along 200m spaced lines at a nominal terrain clearance of 80m

with orthogonal tie lines spaced every 2 OOOm. A total of 1 286 line kilometres was flown

within EL 9/92. Differential GPS navigation. using a base station on the Black Bluff Range.

enabled excellent flight path control to be achieved. Radar and barometric altimeters and

good pilot and navigator operations resulted in similarly good terrain clearance controls,

even over the rugged Dial Range. Flight paths and residual magnetic contour plans are

presented at 1:25 000 scale as Figures 10-13. A logistics report for the survey, which

details all the survey specifications, has been lodged with the Mines Department.

Dr David Leaman was commissioned to undertake a preliminary interpretation of the new

aeromagnetic data, in conjunction with the extant gravity data. Specific issues to be

addressed in this study included the following:

• Ii

The extent of the Housetop Granite beneath the area

Possible associations between the granite and known mineralisation
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iii• iv

v

vi

vii

viii

The extent of the Cambrian sequences beneath cover, especially the

Tertiary Basalt.

The thickness and form of the basalt distribution

The setting and distribution of the Lobster Creek Volcanics

Any correlation of the ironstones at Penguin Creek-Iron Cliffs and Blythe

River-Cuprona with major structures

The source of the dominant magnetic anomaly in the region

The structural architecture of the region

•

To assist in the analysis of the aeromagnetic survey, Herrmann routinely measured the

magnetic susceptibility of all lithologies in outcrop during his mapping program. A

summary of the results of this study are presented in Herrmann's report as Appendix II

(see Appendix B). Leaman was provided with these results.

Leaman's report is presented as Appendix E. His conclusions are as follows:

The Devonian Housetop Granite dominates the Dial Range region. It's roof

occurs at relatively shallow depths (average 1km) and there are local spines

present.

•

ii

iii

iv

v

vi

vii

The large regional magnetic anomaly is due to a strongly magnetic phase of

the Housetop Granite

Many of the mineral occurrences are spatially associated with the granite

roof forms.

The Cambrian sequences are quite limited in extent, due to shallow angle

structures and stoping by the granite

The Lobster Creek Volcanics and the Motton Spilite are the only pre­

Devonian formations that have any magnetic significance in the total field.

The Lobster Creek Volcanics always seem to occur deep in the section,

closely associated with the underlying granite. No strong alteration

signature is evident, however many mineralised sites are clustered about

the thickest zone of the Volcanics

The ironstones appear to be truncated by the granite. There is no obvious

structural control on their distribution, although the granite emplacement
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may have obscured (or utilised) pre-existing deep-seated structures, if the

ironstones predate the Devonian,

The Tertiary basalts are the most magnetic unit in the area, however their

distribution and thickness is quite variable, up to at least 200m. It is

possible to remove the high intensity magnetic responses of the basalt to

model the sub-basalt geology (see Figure 5, Appendix E).

Mineralisation within the Dial Range area appears to be linked to clearly

defined regional magnetic and gravity trends, implying a strong association

with the latest deformation, in the Devonian, although the possibility of

remobilised early mineralisation is considered.

•

•

7.6 Environmental Disturbance and Rehabilitation

Field activities within EL 9/92 during the 1992-93 have been restricted to 4WD vehicles

using existing access tracks and traverses on foot to specific prospect locations to collect a

few fist-sized rock samples. Permission from the land owners was sought before entering

any private land. No environmental disturbance was associated with any of these activities

and no rehabilitation of previous disturbances was undertaken.

The helicopter magnetic survey was based from Mr Trevor Walker's property at Riana.

Public notices in the local newspaper advising all land occupiers of the prosed survey were

followed up with discussions and site visits to concerned residents, ego the Carr's ostrich

farm at South Riana. The contractors were made aware of property locations where

disturbance of stock might be a problem. In the event, there were no such problems with

the air-borne survey
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Total expenditure since the inception of EL 9/92 in June 1992 up to the end of May 1993

has been $113482. A breakdown of this expenditure is given below.

•

•

Personnel: salary, wages & oncosts

Travel & Accommodation

Geological Contractors

Assays

Aeromagnetic & Radiometric Surveys

Photogrammetry

Other contractors

Stores & Supplies

Vehicles & Equipment

Computing

Tenement Costs

Office Running Costs

Administration Fee

TOTAL

11 163

897

10096

2244

65 095

3805

247

1056

942

587

4342

2692

10316

$113482



•

(06036

23

9 CONCLUSIONS

Preliminary exploration of EL 9/92 in the Dial Range area for potential polymetallic massive

sulphides (Rosebery-Hellyer type), or the secondary target, high grade Cu-Au-Ag

deposits (North Lyell type), has not been encouraging. The following important

conclusions can be made:

The area is largely underlain by the Devonian Housetop Granite at relatively

shallow depths (average 1km).

ii Most known mineral occurrences appear to be related to Devonian structural

features with an inferred primary magmatic (granitic) or tectonically

remobilised association.

•

•

iii

iv

v

vi

The Lobster Creek Volcanics, initially regarded as potential Mt Read

Volcanic host rocks for massive sulphide occurrences, appear to be entirely

Late Cambrian - Early Ordovician dioritic intrusives.

The Lobster Creek Volcanics are associated with locally intense

hydrothermal alteration of wall rocks and accompanying minor base metal

mineralisation. The principal mineralisation within these intrusives is a Cu­

Sn-As assemblage, indicative of a plutonic rather than a volcanic­

exhalative style of mineralisation.

The haematitic ironstones at Blythe River-Cuprona and the nearby copper

occurrences do not appear to be controlled by major crustal structures and

there is no precious metal association indicative of a North Lyell style of

deposit. They appear to have formed from selective replacement of

particular sedimentary units close to the Upper Proterozoic Burnie

Formation-Early Ordovician Duncan Conglomerate boundary ( a classic

redox boundary).

The origin of the limonitic ironstones at Iron Cliffs had not been resolved.

The possibility that this represents the gossanous cap of a massive sulphide

deposit remains, although the evidence favours a similar replacement model

for the other ironstones, with the haematite sUbsequently oxidised to

limonite.
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It is unlikely that extensive areas of the Cambrian sequence, especially the

magnetic Lobster Creek Volcanics and Motton Spilite, exist beneath the

Tertiary Basalt cover, which is locally in excess of 200m thick.

Whilst the initial exploration results have been somewhat discouraging, there appears to be

several potentially favourable geological features of the Dial Range region, based on

analogies with the highly productive Mt Read Volcanics belt in western Tasmania. These

include:

•

•

ii

iii

The presence of potential source rocks such as the Barrington Chert­

Motton Spilite, which appear comparable with the Success Creek Group­

Crimson Creek Formation. Also noteworthy is the occurrence of serpentinite

within the Forth Metamorphic Complex, east of Ulverstone.

Major tectonic disruptions, including several phases during the Eo-Cambrian

to early Ordovician, related to an arc-continent collision during which

allochthonous blocks have been emplaced and which could have resulted in

major ore-bearing fluid movement.

The widespread occurrence of base metal and barite prospects throughout

the limited exposure of the Cambrian sequences, even though they are

individually quite small, is indicative of "fertile" fluid-flow.
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10 RECOMMENDATIONS

It is suggested that further exploration is warranted to evaluate some of the concepts

outlined in Section 9 in more detail. In particular, the following program is recommended:

•

•

ii

iii

Iv

v

vi

Carry out detailed geological mapping, accompanied by petrographic and

lithogeochemical studies over key areas to resolve the major Cambrian

stratigraphic problems and identify favourable zones of hydrothermal

alteration.

Complete systematic geochemical sampling of key prospects, such as

Keddies, Dial Mine, Badgers and the Penguin Mine, in conjunction with

detailed mapping.

Undertake systematic geochemical sampling including petrography across

the Iron Cliffs limonite occurrence and compare the results with established

spidergrams to determine if this could be a base metal gossan. Note that

the program will be limited by the Ferndene State Reserve, which covers

much of the ironstone and is excluded from EL 9/92.

Complete a detailed analysis of the aeromagnetic and gravity data,

especially over the northern part of the tenement. It is possible that some of

the existing gravity needs to be re-surveyed, as well as in-filling the present

coverage to assist in developing a refined sub-surface structural model for

the area. The collection of additional magnetic susceptibility and specific

gravity data would be an important component of this program.

Undertake a thorough evaluation of the existing electrical geophysical

results (especially IP) from surveys over the Dial Mine grid.

If any of the above is sufficiently encouraging, then initial diamond drilling to

test specific targets should be undertaken.
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APPENDIX A

Schedule for EL 9/92 Dial Range
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SCHEDULE

-
Commencing at a northwest corner at grid co-ordinates 412 000 metres E. 5 450 000
metres N. thence grid east to 418 000 metres E. grid south to 5 449 000 metres N. again
grid east to 420 000 metres E. again grid south to 5 447 000 metres N. again grid east
to 426 000 metres E. again grid south to 5 440 000 metres N. grid west to 424 000 metres
E. again grid south to 5 433 000 metres N. again grid west to 423 000 metres E. again
grid south to 5 430 000 metres N. again grid west to 420 000 metres E. aforesaid grid
north to 5 432 000 metres N. again grid west to 416 000 metres E. again grid north to
5436 000 metres N. again grid west to 415 000 metres E. again grid north to 5437 000
metres N. again grid west to 414 000 metres E. again grid north to 5 439 000 metres N.
again grid west to 412 000 metres E. aforesaid again grid north to 5 441 000 metres N.
again grid west to 408 000 metres E. again grid north to 5 445 000 metres N. again grid
east to 410000 metres E. again grid north to 5 448 000 metres N. again grid east to
412 000 metres E. aforesaid thence again grid north to the point of commencement.• The area excludes:

Land Tenure
The area comprises:

299 ha Mount Montgomery State Reserve
36 ha Ferdene State Reserve

200 ha Mining Leases
3 skm Crown Reserves

.8 skm Proposed Sith Cala State Reserve

Private Property
State Forest
Crown Land
Timber Reserve
Crown Land (Dept. of E & P Approval)

•

The area contains the Dial Range RAP.
Note: This land tenure table is a guide only.
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APPENDIX B

Notes on a Geological Reconnaissance

of the Dial Range EL 9/92

- W Herrmann, January 1993
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NOTES ON A 6Eo...06II:IlL REClJN\IAISSANCE IlF

TIE DIAL IMN6E - a '1'92

For: PASMINCO EXPLORATION
PO Box 886 Burnie TAS 7320
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A geological reconnaissance including a review of previous
mineral exploration in the Dial Range area has found that there
are at least four types of mineralisation present:•
1 SUMMARY

3 006048

•

•

a) Quartz-pyrite alteration zones with minor base metals, tin
and arsenic occur in association with probably Cambrian
felsic intrusive bodies.

b) Hematite-silica replacement deposits of uncertain age, but
probably pre late-Tabberabberan deformation, occur along the
western margin of the Dial Range Trough and are thought to
be structurally controlled and associated with major faults
defining the margin of the trough.

c) Widespread but minor vein and fault fissure Cu-Ag-(Pb-Ba-Au)
mineralisation is thought to be associated with Devonian
deformation and faulting.

d) Contact metamorphic/metasomatic skarn type mineralisation
occur in carbonates adjacent to Devonian granite contacts.

Structural relationships at the base of the Cambrian sequence
and between previously established lithostratigraphic
subdivisions are equivocal or obscure but the following
variations on the stratigraphy proposed by Burns (1964) are
suspected:* That the Lobster Creek Volcanics are Cambrian felsic

intrusives.* That there is substantial compositional similarity amongst
polymictic conglomerates assigned to the Cateena Group,
Radfords Creek Group and M~gabreccias and that these units
may be equivalents, younger than the Mot ton Spilite and
Barrington Chert.

A sClite of 35 rock samples has been selected for wholerock
geochemical analysis and/or petrographic examination which it is
anticipated will assist in sorting out the stratigraphic
relationships within the Dial Range Trough and possible
correlations with the Dundas Trough.



Exploration Licence 9/92 covers an area of 220 sqkm in
northwestern Tasmania extending from Penguin to Gunns Plains and
from the Leven River westward across the Dial Range to Cuprona
and Natone.

•
2 I NTRODUCTI(]N
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The licence was granted on 24 July 1992 to Pasminco Australia
Limited which is undertaking an exploration programme for
polymetallic base metal sulphide and copper-gold deposits.

This report presents some preliminary findings of a review and
reconnaissance forming part of the first stage of exploration of
EL 9/92 and encompassing:* A review of previous prospecting and exploration.* Rediscovery, reconnaissance mapping and sampling of

many of the known mineral occurrences.* Inspection and selective sampling of some existing
diamond drill core.* Cursory regional mapping and lithological sampling
for petrographic and geochemical studies to elucidate
volcano-stratigraphic relationships between the Dial
Range Trough and the Mount Read Volcanics and Dundas
Group of western Tasmania.

This work was carried out by W. Herrmann over about five weeks
during December 1992 and January 1993 under a contract
arrangement for Pasminco Exploration.

3 PREVIllUS EXPLmMTHlN

•

The earliest metallic mineral prospecting in the area of EL 9/92
is attributed to James "Philosopher" Smith who is credited with
the discovery of copper at Walloa Creek, iron at Penguin Creek
and the first silver-lead in Tasmania at Penguin around 1860,
(Burns, 1964).
Fairly intensive prospecting in the period 1880 to 1910 and
intermittent work since then turned up about twenty additional
mineral occurrences but in the majority of cases did not lead to
significant production. The notable exceptions are production
of about 40,000 tons of hematite from Penguin Creek (Hughes,
1953) and 1314 t of copper concentrates averaging 16.7% Cu from
the Copper King Mine at Cuprona (Gee, 1977).
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Su~veys and ~eviews of the old p~ospects we~e ca~~ied out by
Hughes (1953), Bu~ns (1964) and Gee (1977) and they ~efe~~ed to
nume~ous ea~lie~ ~epo~ts by va~ious Gove~nment geologists.
These collectively fo~m the basis of geological knowledge of
most of the known mine~al occu~~ences and will be ~efe~~ed to
specifically in Section 5 dealing with my ~econnaissance of
them.

Mode~n explo~ation ove~ the last qua~te~ centu~y has been
ca~~ied out by seve~al explo~ation g~oups including: Minops,
Tasminex/ANZECO, Comalco, Shell/Billiton/CRAE, Pennzoil/Geopeko,
C.W.Davis and De~went Mine~als.

The objectives, methods and ~esults of thei~ explo~ation

programmes, under various previous Exploration Licences, are
summa~ised below and a~e mo~e specifically ~efe~~ed to in
Section 5 where relevant to this reconnaissance.

3.1 Natone - Cuprona Area

"inops pty Ltd - B...s 13/68 and 14/68

Minops' explo~ation p~og~amme was to evaluate the i~on o~e

potential of the Natone and Blythe Rive~ a~eas, (E~dmanis, 1969)

At Natone they ca~~ied out g~id based magnetics and IP and
followed up with Gemco auge~ d~illing (1159') and diamond
d~illing IDDHs 1,2,3; total 1284') to test magnetic anomalies.
DDH 1 inte~sected upto 10% vein and disseminated Py and Po with
mino~ Cpy in silicified calca~eous sediments.
DDH 2 of 600' inte~sected "magnetic hematite" (mainly hematite
with a few pe~cent magnetite) in the uppe~ 265' of the hole with
na~~ow zones of vein and disseminated Py, Po and Cpy
mine~alisation in a sequence of calc-silicate ho~nfels,

limestone and qua~tzite in the lowe~ pa~t of the hole (Hughes,
1969). This mine~alisation ca~~ied upto 0.3% Cu, a t~ace of Au
but no Sn.
DDH 3 inte~sected mino~ seconda~y i~on mine~alisation but was
abandoned befo~e ~eaching ta~get depth due to difficult d~illing

in deeply weathe~ed g~ound.

Minops p~oposed a long list of fu~the~ d~ill holes totalling
12650' (By~ne, 1969). Gr"ace (1972a, p3) ~efe~~ed to d~illing of
eleven percussion holes with eight 5' intersections of around
0.07% Cu.

At Blythe River, Minops d~illed one diamond hole IDDH 1, 386')
which inte~sected 189' of low g~ade i~on mine~alisation. The
location of this d~ill hole and whe~eabouts of the co~e is
unknown.
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Ta5llinex N.L. - EL 1/69

Tasminex carried out a programme of grid based B-horizon
geochem, mapping, magnetics, costeaning and drilling of 5
shallow percussion holes at Natone to test the base metal
potential of outcropping hematite bodies, the underlying
metasomatic? sulphide mineralisation and the area of
Rutherford's copper show, (Grace, 1972a)

Most of the costeaning and drilling was concentrated around
Rutherford's Cu and outlined an inferred mineralised zone of
1300' strike length. The best drill intersection of 15' @ 0.52%
Cu and costean channel sample of 5' @ 6.0% Cu were related to a
2' wide quartz vein carrying Py, Cpy, Bn and covellite. A chip
sample from the same mineralised vein in an old adit assayed
7.2% Cu, 0.5% As and 4900g/t Ag'
This and other narrower veins appeared to be associated with a
steeply west dipping NNE trending fault zone within an upto 45'
thick black pyritic shale unit of the Burnie Formation.

Grace's (op cit) recommendations for drilling of two diamond
holes were apparently not carried out.

Cooaalco. SHELL/Billiton and CRAE - EL 8/77. Riana

EL 8/77 covering 316 sqkm from Penguin around the northern side
of the Dial Range, westwards to Natone and southwards to Riana,
Loyetea and Nietta was granted to Comalco in 1977 with
extensions in 1979. Comalco carried out regional stream
geochemical surveys and reconnaissance at some known mineral
occurrences including Penguin, Neptune, Tasmanian Iron Mines
(Penguin Creek), Copper King, Blythe Iron and Natone Iron;
( Banwell, 1981).

In 1980 SHELL joint ventured into the EL as operating partner
with an exploration programme directed to tin, tungsten and base
metal deposits and commissioned a Geometries airborne
magnetic/radiometric survey to locate Moina or Mt Bischoff type
magnetic anomalies. The survey identified two aeromagnetic
anomalies near, but not coincident with, the known hematite
occurrences at Natone and Cuprona (Blythe River).

At Natone SHELL undertook a grid based programme (limited in
SCOpE' due to "difficulties" with one of the landowner's> of hand
auger soil geochemical sampling (average sample depth: 1.5m),
magnetics, VLF-EM and rock chip sampling. The soil geochem was
only partly successful due to Tertiary basalt cover but did
indicate a tungsten anomaly around the hematite ironstone
outcrop. Semi quantitative ES analysis suggested high W in the
ironstones but re-analysis with XRF indicated only 15-25 ppm W
and 50-250 ppm Sb. Petrographic studies of the ironstones
(including chert with qtz+tourmaline veins, hematitic chert,
hematite-goethite and magnetite-limonite) suggested that they
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we~e of sedimenta~y oxide facies i~on fo~mation, not
metasomatic, origin.

Follow up wo~k ~epo~ted by Ruxton (1983, 1984) included an
ai~bo~ne INPUT EM su~vey and g~id based max-min EM, SP, IP,
g~avity and SIROTEM; ~e-logging and ~e-assay fo~ Sn of the
o~iginal th~ee Minops' diamond d~ill holes and d~illing of an
additional two co~e holes (NTI and NT3).
This led to ~ecognition of a zoned (p~oximal-distal) contact
metalnorphic (minor metasomatic) calc-magnEsian-iron silicate
ska~n deposit in a flattish dipping sequence of qua~tzite-che~t

clast conglome~ate, sandstone, shale and dolomitic limestones
adjacent to the steeply dipping contact of the Devonian Housetop
G~anite and unde~lying the hematitic i~onstones. The ska~n was
estimated to have dimensions of about 1200x500m (elongated
NE-SWI and thickness >210m. It contains massive bands and
disseminations of magnetite and py~~hotite which cont~ibute to a
st~ong magnetic and conductivity anomaly but it is essentially
"ba~~en" with maxima (ppm) of 80 Sn, 65 W, 1600 Cu, 90 Pb, 140
Zn, 210 Bi, 65 Sb, 7300 As and <0.05 Au.

Ruxton (1983) inte~p~eted that the host sequence of dolomitic
sediments and ove~lying hematitic i~onstones/fe~~uginous

silicified sediments we~e co~~elates of the
P~eCamb~ian/Camb~ian?Oonah Fo~mation. These we~e conside~ed to
~est unconfo~mably on folded tu~biditic sediments and
inte~calated dole~ite-gabb~o sills of the Bu~nie Fo~mation

although the possibility of a faulted contact was not
discounted. He inte~p~eted that O~dovician siliciclastic
conglome~ate and sandstone ~ested with slight angula~

disconfo~mity on the i~onstones at the top of the Oonah Fmn.
The i~onstones themselves we~e conside~ed to be volcanogenic
exhalatives and the spatially ~elated qua~tz vein coppe~

mine~alisation in the unde~lying Bu~nie Fo~mation (Ruthe~ford's,

Coppe~ King) we~e rega~ded as feede~ veins to the i~onstone

exhalatives.

At Duprona SHELL carried out some g~id based magnetics and soil
geochem su~veys (Banwell, 1981). Rock chip geochem on the
hematitic i~onstone outc~ops indicated lowe~ Sb, W values than
at Nat one (max: 80 and 15ppm ~espectivelyl. Pet~og~aphic

identification of a single g~ain of gold lin a qua~tz vein?) in
b~ecciated hematitic chert led A.G. Whittle (in Banwell, op cit)
to postulate a submarine felsic volcanic sou~ce fo~ lve~yl low
levels of Sb, Hg, W, Au in these "exhalative BIFs".
SHELL drilled a 200m ve~tical pe~cussion hole into a Te~tia~y

basalt cove~ed hill to test the Cup~ona magnetic anomaly (which
had not given an INPUT EM ~esponse); (Banwell, 1981; Von
St~oki~ch, 1985). This hole inte~sected 132m of basalt with
magnetic susceptibility ~anging f~om 0.0003 to 0.003 cgs units,
then 14m of sub basalt Te~tia~y alluvium and passed into shales
of the Bu~nie Fo~mation; modelling indicated that "the most
likely source of the ae~omagnetic anomaly was a basalt hill".
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CRAE joined the joint venture as operators in 1985; their main
target was volcanic hosted lead-zinc deposits and the northern
(Natone, Cuprona, Penguin) segment of the EL was relinquished in

Apri I, 1985; (Von Strokirch, 1985).

C.W. DAVIS - EL 30/86, Cuprona

EL 30/86 covered 43 sqkm in the Cuprona-Natone area and was
e;·:plorsd for Au, Pt, Sn, Wand Fe deposits, (Whitehead; 1988,
1989) .
The exploration programme included:

* A regional stream sediment geochem survey carried out with
bulk samples analysed by cyanide leach for Au and panned
concentrates analysed for Au, Pt, Wand Sn. The results were
generally disappointing with maximum O.86ppb Au in BCL and
below detection Au and Pt in all PC samples.

* A re-appraisal of previous work on the Natone skarn with
extensive re-sampling of drill core and analysis for Au and
Pt but no significant values were detected.

* Re-assessment and surface geological mapping of the Copper
King Mine area (Cuprona) with rock chip sampling and
re-analysis for Cu, Au, Pt of core from four holes drilled by
the Department of Mines in 1968-69. Pt was <0.005ppm in all
samples and maximum Au was O.045g/t in association with 3% Cu
in an adit sample. Mapping indicated that copper
mine~alisation in qua~tz veins occurs in association with a
well developed shear zone trending 030deg and dipping at
76deg to SE discordant with the bedding in a host sequence of
Burnie Formation shales, siltstones and micaceous quartzites.
The wall rocks in the mine area are contorted graphitic
shales; to the sDuth the shear zone is in micaceous
quartzites and is apparently not mineralised.

* Geological assessment of the iron resource of the hematitic
ironstones at Blythe River-Cuprona with particular attention
to the Northern Quarries and Purple Crag deposits. This
included a 28 hole (252m) airtrak drilling programme over
Northern Quarries which defined a near surface mineable
reserve of 75,OOOt @ average 79% Fe203 and potential reserves
of 1.2million t. The ironstones were not, apparently,
analysed for Au and Pt.



Modern exploration in the Dial Range area seems to have
commenced with the reconnaissance work carried out by Tasminex
NL for a variety of minerals including uranium, iron-manganese,
scheelite and base metal deposits. (Grace, 1972bl

TaSilinex N. L.•
3.2 Di al - Leven Area

EL 9/72
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Tasminex carried out a three month programme of systematic
sampling and investigation of the old workings in the area from
Penguin to Kaines' and concluded that the area had good base
metal potential, particularly in the area around Dial Mine where
extensive pyrite mineralisation was found to be associated with
the upper contact of the Lobster Creek Volcanics which were
interpreted to represent a Cambrian submarine volcanic pile.
Grace's (op cit) recommendations for improvement of access and
some costeaning at Dial Mine were apparently not followed up.

Pennzoi 1 / Geopel<o - EL 24/73

I have made a fairly detailed (12pp) review of the eleven year
history 04 EL 24/73 previously (Herrmann, 1985) and, rather than
repeat it here, would refer the interested reader to that.

A very brief summary (lifted directly from Herrmann, op cit) is
as follows:

"Mineral exploration of EL 24/73 has spanned approximately
eleven years.
The initial few years work was undertaken by Pennzoil of
Australia in search of stratabound volcanogenic massive
sulphide deposits.
With the advent of a Pennzoil-Geopeko joint venture in 1978
the emphasis switched to exploration for
pyrrhotite-cassiterite replacement deposits of the Renison
Bell type.

ApprOXimately four-fifths of the exploration effort and
expenditure by Pennzoil and Geopeko has been directed at
investigation of the old Dial Mine area in the central north
of the licence area. Methods applied have included grid
cutting, outcrop/float mapping, soil geochemistry, VLF-EM,
IP, MIP, TURAM, SP and magnetic geophysics and the drilling
of ten diamond drill holes into various
geochemical/geophysical targets. Ferruginous (pyritic)
sedimentary breccias~ locally anomalous in copper, tin and
arsenic, are widespread in the complex mixed sedimentary­
volcanic-intrusive (?) Cambrian rock assemblage of the Dial
Mine area.

Encouraging but sub-economic levels of tin and copper were
intersected in several of the drill holes.
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•
Regional appraisal of the greater part of the exploration
licence has included stream sediment sampling and
~econnaissance geological mapping, bFief examination of some
old mineral prospects and an aeromagnetic survey with ground
follow up of eighteen selected anomalies."

Although the enthusiasm for tin exploration fizzled out after
1982, and the 1983 aeromagnetic survey and follow up a last
resort to keep the project going after failing to attract a
third partner, it seems Pennzoil/Geopeko never re-examined the
regional base metal potential of the licence.

DerMent "inerals P/L - EL 4bIBb (Dial Range)

Derwent Minerals acquired a 93sqkm EL over the Dial Range in
1987 with the objective of re-evaluating the results of previous
explorers and "generating" base metal - precious metal targets,
U10rrison~, Davidson, 1988)

The first year's work included:

•
* A review of previous data by consultant P.Jones which

identified at least 8 areas which had gold geochemical
anomalies or other indications of gold potential.
Recommendations were given for completion of stream
geochemical survey over the EL, follow-up/reconnaissance rock
chip sampling and mapping and (unspecified) gridding and
detailed surveys over previously delineated anomalous areas.

•

* A review of regional magnetic, gravity and radiometric
geophysical data over the Dial Range area by consultant
D.E.Leamall.
The reviewer found that the available data could be used for
definition of alteration zones but that only the Lobster
Creek Volcanics were sufficiently extensive and magnetic to
allow such determination. It was suggested that much of the
area is unprospective for Cambrian mineralisation and that
initial detailed ground work should be restricted to the area
around Keddies and east of the Dial Mine. It was also
"shown" that Devonian granite had pervasively intruded the
Cambrian sequence, that the top of the granite had sharp
relief and came close to the surface and that with few
exceptions, all the known mineral occurrences were marginal
to these features.

Morrison and Davidson~5 overall conclusions were that the
prospects were good for Cambrian submarine exhalative
miner'al isation.

A little work and sampling with inconclusive results was carried
out in the following year but seems to have fizzled out after
that.



The most comp~ehensive ~egional mapping of the EL 9/92 a~ea was
ca~~ied out by geologists of the Geological Su~vey of Tasmania
du~ing the late 1950s and the 1960s; this culminated in
publication of the Devonpo~t and Bu~nie 1 mile to 1 inch
geologieal maps and explanato~y ~epo~ts in 1963/64 (Bu~ns, 1964)
and 1967/77 (Gee, 1977), ~espectively.

•
4 REGIONAL GEOL06Y
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Thei~ wo~k, which had a st~ong st~uctu~al bias, ~emains the
basis fo~ geological inte~p~etation today. Although some of the
Camb~ian st~atig~aphic order may be due for revision the
st~atig~aphic te~minology of Bu~ns 119641 and Gee (1977) is
la~gely ~etained in the following discussion.

Precambrian Basemen~:

The basement of the Dial Range a~ea is p~obably const~ucted of
PreCambrian sediments and metasediments which recent
inte~p~etations suggest we~e multiply defo~med du~ing the Late
Proterozoic Penguin Orogeny; (Turner~ in Surrett & Martin,
1989). An uppe~ division of ~elatively unmetamdrphosed
tu~biditic qua~tzwackee and mudstones, the Bu~nie Fo~matiDn,

structu~ally overlies greenschist facies meta qua~tzite, mica
schist and st~etched pebble conglome~ate of the Ulve~stone

Metamo~phic Complex.

The contact between them, e}:posed at Goat Island and south of
Gawler, was regarded as a thrust (the Singleton Thrust)
co~~elated with the late~ stage of the Penguin D~ogeny by Bu~ns

(1964). Be~~y et al (1990) pointed out the p~oblem of th~usting

shallower level, less metamorphosed rocks over deeper level,
mo~e metamo~phosed ~ocks if both we~e pa~t of the same o~ogen

and it seems that the st~uctu~al relationships a~e not yet
resolved. Most ~ecently, Tu~ne~ et al (1992) on the basis of a
re-interpretation of complex radiometric age data, have
suggested that peak metamorphism of the P~eCamb~ian ~ocks

occu~~ed du~ing an Ea~ly to Middle Camb~ian t~ctonic collision
which also int~oduced mafic volcanics and ult~amafic ~ocks of
oceanic affinity as a west t~avelling allocthon.

Dial Range Trough

The Dial Range Trough is 5.~m wide on the coast where it is
flanked to west and east by P~eCamb~ian sediments of the Bu~nie

Formation and it widens out considerably southwards wtlere it
appea~5 to be continuous with the Dundas and Fossey Mountain
T~oughs.

The Camb~ian sequence, acco~ding to Bu~ns (1964) was deposited
in a tectonically active, narrow linear trough and had minimum
thickness of about 1800m which he subdivided into five major
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litho-stratigraphic units.
Brown (1989) as follows:

• a.
b.
c.

d.

e.

These were summarised by Jago and

Lobster Creek Volcanics at the base;
the Cateena Group of late middle Cambrian age;
the 8arrington Chert correlative and overlying Motton
Spilite which Burns thought was separated from the Cateena
Group by the Hardstaff Unconformity;
the Radfords Creek Group of late middle to early late
Cambrian age; and
megabi"'ecci as and chaos structures lo'Jhi eh over I i e the Mot.ton
Spilite on the north coast

•

Brown (1989) found that th~ mafic lavas of the Motton Spilite
have similar chemistry to basaltic lavas of the
Cleveland-Waratah area which have been interpreted to have
affinities with ocean floor basalts. These would not be
expected in a narrow rift setting and it has been suggested by
Jago and Brown (op cit) that the Barrington Chert and Motton
Spilite assemblage are older than the mid Cambrian and have been
tectonically emplaced, perhaps as a result of a mid Cambrian
tectonic collision. Burns (1964, p157) recognised the
possibility of a thrust at the base of the 8arrington Chert but
considered an unconformity~ with some differential movement on
it, to be a simpler hypothesis.

Leaving aside the uncertainties of the stratigraphic place of
Motton Spilite & 8arrington Chert, there seems to be good
palaeontological evidence for a correlation of the Cateena Group
and Radfords Creek Group, which may form a continuous
succession, with the lower parts of the Dundas Group IJago and
Brown, 1989). The most recent interpretation of stratigraphic
relationships in the Mount Read 'Jolcanics (Corbett, 1992)
indicates that these were erupted over a short period of
~10m.y.? contemporaneous with Middle Cambrian sedimentation of
the Lower Dundas Group.

However~ thE' variou;",:i- volca.nic units in the Dial Range Trough
have not been studied in great detail and the possible litho­
stratigraphic correlations with the Mount Read 'Jolcanics, which
are of importance to VHMS exploration, are not clear.

One of the objectives of this reconnaissance was to locate
easily accessib],e exposures of the volcanic units mapped by
Burns (1964) ar,d obtairl freshest possible samples for further
petrographic and major/trace element geochemical studies which
might lead to improved correlations with the Mount Read
Volcanics by comparison with the extensive data base already
available for those rocks.

•
Another lithostratigraphic
during this recDnnaisance~

between the Cateena Group,

problem, which has become apparent
is the lithological similarity
Radfords Creek Group and the
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•

M~gabreccias (and also, especially in w~ath~red outcrops, the
difficulty of distinguishing chert pebble conglomerates of
posBlble Cateena Group or Radfords Creek Group from the lower
members of the Dial Group).

If the Barrington Chert and Motton Spilite are e~otic and
allocthonous have they been the source for aburidant chert and
some mafic volcanic clasts in the Cateena GroLlp which they now
overlie?
Are mafic volcanic clasts in the Cateena Group simila~ to those
of the Radfords Cree~( Group or are the palaeontological age
differences supported by differing provenance?

The Radfords Creek Group (ReG) appears to unconformably overlie
Barrington Chert in Walloa Creek and Motton Spilite in the Leven
River and the palaeontological age of the RCG might be used as a
constraint on the hypothetical Cambrian tectonic collision
unless it be inferred that the ReG has ridden into place on the
back of the allocthon.

Some of these uncertainties may be elucidated by petrological
studies of the volcanic components of the Cambrian sequence.
r am not enthusiastic about pre-empting the petrological work
with any arm waving lithostratigraphic correlations but will
record the comment that on lithological grounds alone, I see no
need to differentiate between the Cateena Group, Radfords Creek
Group and the Megabreccias.

The following notes are based on my impressions of the
megsacopically identifiable composition and field relationships
of "volcanic" rocks according to Burns' lithostratigraphic
subdivisions and may be used as a basis for petrological and
wholerock geochemical interpretation. It must be conceded~

however~ that in most instances the samples WEre collected on a
Ilflying visit - gr.::"1b sample of the freshest. rock" rather- than a
systematic mapping approach and~ in consideration of the
apparent structural and sedimentological complexity~ there is
much scope for interpretation.

The discussion includes references to a fairly conservative
number of the freshest available and representative rock samples
which I think would make a good start for a petrological and
whole rock geochemical study which could be e~tended by
additional rocl~s frcJm the collection of specimens if necessary.

The sample locations are plotted on the accompanying 1:25000
patched together topogra~hic and geological maps; the latter
copied diractly by photocopier enlargement from Geological
Survey of Tasmania 1 11 to lmile and 1:50000 map sheets.
Appro~imate geographical locations and AMG co-ordinates of
samples are listed in Appendix I.



Burns (19641 considered this to be the lowest unit of the
Cambrian sequence but did not see the base and noted that the
overlying Cateena Group was missing in places. He discussed
previous interpretatios of an intrusive o~igin and dismissed
alteration in the adjacent wall rocks as a "hydrothermal effect
post dating Devonian cleavages". Corbett (1989) refers to two
more recent studies supporting an intrusjye origin and
indicating a minimum ear'ly Ordovician radiometri~ age.

•
Lobster Creek Volcanics
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(LCV)
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In the exposures I have seen tt certainly looks like a massive
intrusive roek. The composition is typically of tabl:lar
phenocrysts of plagioclase with ragged to prismatic often partly
alter"ed grains of amphibole/pyro}:ene and small equant grains of
magnetite in a pink to grey K-feldspar bearing fine grained
base, probably also containing some quartz although this is not
megascopically prominent. The mafic component is considerably
variable from about 10 to 30% with the more mafic ones
reasonably termed diorite; I haven~t seen any quartz phyric
ex~mples.

Magnetic Susceptibilities are generally fairly high with the
following ranges recorded: (SI/I000)

In places, as in Dial Creek adjacent to Keddies adit, the pink
ground mass feldspar is altered to grey in patches or diffuse
joint controlled zones; this alteration is magnetite destructive
and there is a mar~~ed drop in Magnetic Susceptibilities
associated with it. Just below the track crossing of Dial Creek
at 420400E 5441330N the rock is strongly altered with minor
disseminated pyrite and clumps of radiating tourmaline upto 15mm
in diameter; this tou~malinised felsic intrusive? rock has
Magnetic Susceptibility of <0.1. Similar partly vein associated
tourmaline alteration occurs in Dial DDH 6 in a 15m wide zone at
the contact of LeV with sediments.

•
Ircncliffe Road
Pu~tons Road
Lobster Ck Road
Dial Road
Dial Creek

34511
34555
34591
34592

7.5- 8.0
12 -30
0_3- 13
1.3- 3 (some weathered)

10 -15

•

There are several other occurrences of compositionally 5imilar
or related rocks which Burns Cop cit) did either not map or not
inclLlde with the LeV. The most extensive of tH~5e was mapped by
Wilson (1982) in the Rad~ords Creek area; this is shown by
Bamford and Green (1988) as a couple of large stocks of "dacitic
feldspar porphyry" with NE trending dyke like extensions. My
Sample No. 34594 is from this area; it is composed of about lOX
tabular plagioclase, 5% chloritised mafics with sparse irregular
shaped phenocrysts? of grey quartz in a pink feldspathic base
with disseminated magnetite accessory. It looks like it could
be a felsic phase or differentiate o~ the LCV; Magnetic
Susc~ptibilities on somewhat weathered rocks are in the range



•

•

•

- 15 -
006060

1.5 to 3.0 and upto 5.5 (Sl/l000) on freshest faces.

On Gunns Plain Road at 424300E 5433000N in association with
Motton Spilite metabasalts and gabbro? there is a small exposure
in the road cutting of what appears to be a potassic diorite?
dyke with chilled margin, intrusive into fine grained sandstone.
The rock (Sample No. 34595) has an unusual texture with randomly
oriented thin prisms of amphibole? (20X) and grey plagioclase
(30X) with an interstitial base of pink feldspar; it is
distinctly magnetic with Magnetic Susceptibility upto 15
(SI/I0001.

On the shore platform at Penguin, within the Beecraft
Megabreccia, Motton Spilite and Tea Tree Point Megabreccia,
there a~e fairly el[tensive exposures of felsic to dioritic rocks
with clearly intrusive relationships, mostly as narrow dykes but
the largest body~ exposed near the Penguin mine, is at least
150m wide and is associated with extensive peripheral wall rock
alteration.
The freshest sample I have found is Sample No. 34596 from a
fault dismembered westerly trending dyke which extends for at
least 500m in metabasalts between the Tea Tree and Beecraft
Megabreccias. It is a fairly mafic variety and closely
resembles LeV Sample No. 34591 arid likewise has high Magnetic
Susceptibility in the range 4 to 20 (SI/1000) according to the
degree of weathering.
Burns (1964) recognised the similarity of these dykes to
"e:{trusive rocks interbedded with Cambrian sediments" and one of
his major element analyses (No: 2, Table 8, op cit) is very
similar to that of his LCV (No: 1, Table 4).

A couple of narrow NE trending flow layered dykes in the Teatree
Point Megabreccia (5~mple No. 34597) are of more felsic
composition and might represent a co-magmatic differentiate of
the above; Burns called it a trachyte (sample No: 1, Table 8 op
r: i "l: ) ~

The larger stock (Sample No. 34598) near the Penguin mine is
strongly silicified and sericitised with minor disseminated
pyrite mineralisation but I suspect that petrographic
examir1ation and possibly "immobile" trace elements will show a
similarity to the dykes and rOcks from the LCV in the Leven
River are3w

If the petrographic and gechemical studies bear out my
suspic]ons then the clear evidence for intrusive relationships
on the foreshore combined with the absence of any recognised LCV
lavas or volcaniclastics elsewhere would suggest that they are
everywhere intrusive and possibly younger than most of the
Cambrian sequence~ Although pink clasts are common in some of
the "m~~gabreccias" and other polymictic conglomerates in the
area, these are generally fine grained glassy volcanics or
cherty volcanicilastics and I have not seen any which are
exactly like the LCV type feldspar and amphibole phyric
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magnetite bea~ing felsic ~ocks.

It will be inte~esting to see if these LCV int~usives~ have any
similarities to Maunt Read Volcanics.

Kerrison Volcanics

Bu~ns (1964) conside~ed the Ke~~ison volcanics we~e inte~bedded

with Cateena G~oup sediments. F~om what I have obse~ved they
present a very mixed bag and I think many OCcurrences are
probably intrusives related to the "Lobster Creek Volcanics "
felsic intrusives.

I couldn't find Burns' type locality at Cateena Point but the~e

is a good exposu~e (with a few f~esh ke~nelsl on the P~eston

Road at 427240E 5439200N. It has the appea~ance of a massive
feldspar crystal rich volcaniclastic sandstone with 40Z plag
crystals~ 20% ragged grains of chloritised mafic mineral and 30%
pink grains of inclusion crowded K-spar or glassy felsic
volcanic with accessory magnetite. It outcrops over an E-W
width of about 150m and is notably fine~ g~ained towa~d the
ea-==.tern side.
Magnetic Susceptibilities in f~esh ke~nels a~e in the ~ange 12
to 18 (SI/I000) falling to 3.5 in the coa~sest ~ock at the
weste~n side.
The composition is thus possibly simila~ to that of mafic type
LCV but given its volcaniclastic natu~e the~e is p~obably no
point in a whole~Dck analysis unless the pet~ographe~ thinks
otherwise. Sample No. 34551 selected fo~ pet~og~aphy is f~om

the coarsest (western) side.

Four kilomet~es to the south on Isandula Road at 427600E
5435100N there are outcrops of mostly weathe~ed pink felsic
~ocks also mapped by Bu~ns (op cit) as Kerrison Volcanics.
These, howeve~, are plagioclase (amphibolel po~phy~itic with
accessory magnetite in a pink felspar/minor qua~tz base and thus
have textu~al and compositional simila~ity to the felsic types
of LCV, probably most like 34594 f~om Radfo~ds C~eek a~ea.

The sample selected fo~ petrog~aphy and whole~ock analysis,
Sample No. 34556, is not pa~ticula~ly fresh but should be
sufficient to check on the ~elationship o~ othe~wise with LCVs.
Magnetic Susceptibilities: upto 4.5 (SI/I0001 in f~eshest ~ock

On the north bank of the Leven Rive~ at 422600E 5436680N the~e

are large outcrops of massive, f~esh plag+lmaficl phy~ic felsic
intrusive looking rock with high Magnetic Susceptibilities (9 to
20, S1/10001 closely ~esembling LCV; Specimen Nos: D132, D133.
I interpret this to be a dyke or apophysis off th~ main LCV body
which according to Burns' (1~63) map outcrops 400m downstream to
'tt-IEI west~

Bu~ns (o~ cit) connects this up to an outcrop, on Allison Road
at 423100E 5439180N, of thinly bedded medium grained
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quartzo-feldspathic (lithic) sandstone and grey flinty vitric
felsic volcaniclastic? cherty siltstone; Sample No. 34599. This
has low Magnetic Susceptibilities: <0.10 (SI/I000) and is
compositionally unlike the LeV type intrusives and volcanic
sandstone (34551) described above; it is compositionally and
texturally more like samples from the Wilsonia and Applebee
VolcaniCSa

My impression is that Burns (op cit) has placed all igneous
rocks which he found enclosed by Cateena Group sediments into
the Kerrisons Volcanics "bag" and that they may not connect ~5

stratiform looking units as shown on his 1963 map; certainly the
occurrences to the west Df the Leven River in Hardstaff Ck, near
Blacks Mn prospect and those at Isandula Road mostly resemble
felsic type LeV and are probably intrusives.

Wilsonia Volcanics

This formation has a fairly restricted distribution in the Lake
Isandula to North Matton area; Burns (19641 placed it near the
top of the Cateena Group.

I had a look at the type se~tion below the Lake Isandula Dam and
bagged a few specimens (D48 to D58).
The memher well exposed immediately below the spillway seems to
be abOlJt 100m thick consisting of two? westward fining felsic
volcaniclastic units typically like Sample No: 34600 (427400E
5432950N). They. consist of small crystals and grains of
feldspar and minor quartz, wispy green glassy/pumiceous
fragments and small black slaty siltstdne clasts in a fine to
medium grained glassy/feldspathic ground mass. The clasts and
fragments ar-e semi aligned with a crlJde compaction? foliation
in the matriK which seems to dip consistently at about 40-50 deg
to the west.
These a~e unde~lain ? to east by an ~80m thick unit of massive
blue grey flinty rock which could be an aphyric siliceous lava
or non stratified fine che~ty vit~ic siltston~. Sample No:
34601 15 a fresh rep~eserttative.

Both types have low Magnetic Susceptibilities in the range 0.08
to 0.12 ISI/l0001.
Although at least one of these samples is volcaniclastic, they
might still be worth analysing to see if there is anything
distinctive about them~

Further· e~st, the fine aphyric lava? is unde~lain~ by a west
dipping weathered mudstone/siltstone!sa~dston~assemblage
included i~ the Cateena Group; the finer sediments often have
distinctive flakes of detrital mica on the bedding surface and
t.he s.3.ndj.er unit-.s aTe not.ably not conglomer-atic but are
feldspathic with small wispy green fragments of altered glassy
volcanic material .
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Cateena Sroup

Although the Cateena Group is dominated by fine grained
mudstones and siltstones it is clear from this reconnaissance
that some areas which Burns (1964) assigned to the group also
contain significant coarse polymictic "breccia " conglomerates of
rather variable~ but commonly chert or mafic volcanic lithic,
composition. SlJch rocks occur, for example, at Devon Consols,
Bullocks Hill, Dial Mine area, Venture 7 magnetic anomaly at
Paton Park, Russells Adit, Ironcliffe Road and Blacks Mn
prospect. Regret~ably they are often very weathered but I have
picked Ol.At a few of the freshest samples for petrographic wor~(

to see-if the volcanic clasts have distinguishing features for
comp3rison with clast types in tel{turally similar rDC~(S assigned
to the Radfords Creek Gro\Jp and the Megabreccias. A possible
p~ovenance for the mafic volcanic clasts, given the abundance of
chert clasts, is the Matton Spilite and it will be interesting
to see If this ~sn be confirmed.

The samples are listed below:

•

•

34589 ~, 34590

34602

Devon Consols area: Polymictic pebbly
conglomerate, clasts dominantly green/grey chert
and basalt':'

Venture 7: Dial DDH 11, 46m: Polymictic
conglomerate, clasts of grey hrown and reddish
jaspery chert, also fine grAined basalt and
hoi~crystalline gabbros':' The mafic clasts and
the rocK in general is strongly magnetic and
app~ars to be the source of a discrete
aeromagnetic bullseye anDmaly. This is covered
by river alluvium. It may be lithologically
equivalent and ir1 a similar stratigraphic
position to the "spilite congl.omerate" at the
top of the Matton Spilite west of North Motton
(Burns, 1964 p:46) and the chert + spilite

conglomerate, called Sprent Conglomerate, in the
L_even River near Bannon~s (Clarke's) Bridge~

(Jennings et aI, 1959, 1979, p:20). Wi Ison
(1982, p:8) tentatively included the latter in
the basal':' part of the Cateena Group. My Sample
No. 34606 is from that unit exposed on Gllnns
Plain Road but I have placed it in with the
Radfords Creek Group following Burns" (1963)
map.

A sample from hole Dial DDH 11 wa. previously
described by M.W. Fander (in: Sump ton ~ Turley,
1984) who called the clasts "trachyte,
melatrachyte/andesite, microtonalite, chert".
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•
54603

34604

34605

Dial Mine Grid DOH 7. 77.5m. Polymictic
conglomerate; looks rather altered and has mInor
dlsseminated pyrite but it would be interesting
to see if there are any relic igneous clasts
comparable to those of 34602.
A sample of core from 1.8m further up this hole
was described by I.Pontife:., (in: Large, 1981,
Appendices) as a breccia of dolomitic, pyritic
siltstones

Russell's Adit: chert fragment conglomerate bed
in lithic sandstone and dark siltstone with
mafic looking and some feldspar grains in the
matrixu This roc~ loo~rs very similar to 34606
from Radfords Creek Group.

Dial Mine Grid, DOH 5, 155.6m. Felsic lithic
volcaniclastic; dominated by medium grained
feldspar and quartz crystals with a few lithic
fragments of pale feldspar phyric rhyolite? and
dark angular/wispy cherty siltstone clasts.
Could be compositionally akin to Wilsonia and
Applebee Volcanics. Felsic volcaniclastics in
this hole seem to be intimately interbedded with
pyritised and altered polymictic conglomerates
and lithic sandstones.

• Rad-fords Creek s..-oup

The same introductory comments as for Cateena Group (above)
apply to Radfords Creek Group. The group contains some chert
rich polymictic conglomerates very similar to those of the
Cateena Group; some others from the Kaines Cree~~ - French~s Road
area are texturally and sedlmentologically? similar but appear
to be composed dominantly of feldspar phyric andesitic/basaltic
clasts and detritus. The interbedded Applebee Volcanics are
felsic volcaniclastics which appear to be compositionally
similar to the Wilsonia Volcanics and to quartzo-feldspathic
lithic sandstones and cherty vitric? siltstones interbedded with
Cateena Mudstones at Allison Road.

•

34531 Kaines Barite Prospect, 417200E 5434470N.
Andesitic? volcaniclithic sandstone with clasts
and lithic grains dominantly of altered feldspar
phyric andesite/basalt; wall rock to 30cm barite
vein. Not very fresh and not worth analysing
but petrography may be able to distinguish the
clast volcanics for comparison with other units.
Outcrops on French's Road 800m to the north are
more distinctly polymictic with quartzite,
cherty siltstone and holocystalline felsic
dolerite? as well as andesitic/basaltic clasts
but are regrettably very weathered; they occur
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•

34533

34606

as thick unstratified units interbedded with
lithic sandstone and turbiditic laminated
slltstone.

Kaines Barite prospect. This sample is from
a large clast in volcaniclithic sandstone, as
above, on the hanging wall of the barite vein.
It consists of altered feldspar phyric glassy
intermediate? lava with preferred orientation of
phenocrysts due to laminar flow or flattening
and cleavage development; note contact with
hematite stained lithic sandstone at one end of
specimen. I think it is worth analysing this,
despite alteration, for comparison of immobile
trace elements with other mafic volcanics.

Gunns Plain Road, 423500E 5432720N.
Polymlctic conglomerate with clasts dominantly
of chert, pale fine grained mafic volcanic and a
few large clasts of grey and dark grey
limestone. It has close textural and
compositional similarity to 34604 from Russells
Adit. Occurs as isolated fresh kernels in road
cutting of very weathered conglomerate and
massive lithic sandstone. This was mapped as
Sprent Conglomerate by Jennings et al (1959) and
Burns (1963) seems to have regarded it as part
of Radfords Creek Group. Wilson (1982)
tentatively included apparently similar rocks in
the Leven River near Bannon's (Clarke's) bridge
with the lower part of the Cateena Group.

•

Applebee Volcanics

This unit also has a restricted distribution from Adit Creek
south westwards to the NE corner of the St Valentines 1:50000
sheet (Burns, 1964'.

Wilson (1982, p:ll) mapped ~400m thick unit in Radfords Creek
which he described as an orange brown massive porphyry with 2mm
plagioclase phenocrysts and clots of chlorite after hornblende
in a fine grained sericitised quartzo ferldpathic ground mass
and correlated it with Applebee Volcanics. His boundaries (also
depicted by Bamford and Green, 1988) are stock and dyke like and
I think the rock was probably intrusive; my Sample No. 34594 is
from this area and I have included it in the discussion on
Lobster Creek Volcanics.

I have sampled a few rocks from Burns' (op cit) type area at
Applebee Creek and Walloa Creek and as far as I've seen they are
felsic volcaniclastics of more or less similar composition to
those at Allison Road (345991, Dial DDH 5 (34605) and the
Wilsonia Volcanics at Lake Isandula (34600),
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•
In Walloa Creek they are interbedded and conformable with the
enclosing sediments and appear to mark a change from underlying
conglomerate/sandstone/siltstone of dominantly chert provenance
to overlying green sandstone/siltstone of partly mafic~ volcanic
provenance. However, there is a thin unit of siliciclastic
quartzlte conglomerate, suspiciously like Dial Group
conglomerate, at thls contact which may indicate some fault
complications and the sequence may not be continuous as implied
by Burns 11964, p:46).

A couple of the freshest samples are:

•

34607

34608

Walloa Creek. Medium grained quartzo­
feldspathic felsic volcaniclastic sandstone with
a few small lithic grains of black siltstone.
Magnetic Susceptibility: 0.05 - 0.25 (SI/1000)

Applebee Creek (floater). Coarse grained
quartzo-feldspathic felsic volcaniclastic
sandstone with abundant small lithic grains of
black siltstone. Some other floaters along the
walking track down to crossing at Walloa Creek
are of broadly similar composition but with
coarser feldspar crystals/fragments and
occaisional wispy, dark grey feldspar phyric
lava clasts but 1 couldn't find any fresh
specimens.
Magnetic Susceptibility: 0.1 - 0.3 151/1000) on
freshest faces.

•

Beecra~t and Teatree Point ~abreccias

Burns (1964) subdivided the Megabreccias exposed along the
Penguin foreshore from the rest of the Cambrian sediments in the
Dial Range Trough largely on the basis of the presence of large
exotic "allocthonous·' slabs, mainly of chert, within the lithic
sandstone and conglorner-ate of the lI autocthonous ll beds. He
interpreted that the megabreccias were formed by gravity down
sliding of large masses of semi indurated material from the
flanks of the trough and were the first products of the late
Cambrian Jukesian Movement which went on to uplift a ridge of
Barrington Chert along the axis of the trough leading to
depositlon of the Dial Group silicilastic conglomerates along
the western basin of the former trough. He also recognised that
the Megabreccias could be regarded as facies variants of the
Radfords Creek Group lop cit, p: 158)

I have spent a couple of days looking at the Megabreccias and am
impressed with the similarity of the autocthonous beds with the
coarser lithologies in both the Cateena Group and Radfords Creek
Group. Although the extent of outcrop is splendid, the degree
of weathering is bad enough, the rocks are deceptive and
lithological boundaries often difficult to pin down.
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Many of the boundaries are faulted or complicated by faults
which typically trend NNE to NE and have steep dips either way.
Some of the lithological changes in the Beecraft Megabreccia
appear to be sharp alteration boundaries, also often fault
bounded, which seem to be spatially related to the felsic
intrusive near the Penguin Mine. Bedding is not often apparent
and it seems that the greater part were deposited as
conglome~atic mass flows. Whe~e obse~ved~ the bedding is
sometimes discontinuous as at Teatree Point where Burns (op cit)
mapped syn-sedimentary deformation and slumps. Except in the
vicinity of some contacts the bedding dips tend to be shallow to
moderate and Burns (op cit, p:52) guessed that the total
thlckness may not be g~eate~ than 150m.

His map (1964, Fig:?) has impressive detail; I have found it a
valuable base plan for plotting sample localities and reproduce
it he~e as a photocopy enlargement at 1:2500 scale.

Some examples of the megabreccia autocthonous sediments which I
think would be suitable for petrographic study and comparison
with lithic sandstones and conglomerates of the other Groups
are:

•

•

34609

34610
34611

Teatree Point; Polymictic conglome~ate, clasts
are dominantly of black and grey chert with some
of laminated cherty siltstone, mafic volcanic?,
holocrystalline felsic gabbro~ and rare clasts
of grey carbonate~ The conglomerate is
interbedded with flat lying lithic sandstones.
Magnetic Susceptibility: 0.1 - 0.15 (SI/I000)
Th,S lithological association is very simllar to
that of 34606 from Gunns Plain Road and occurs
in a similar setting, adjacent to Motton
Spilite.

Beecraft Megabreccia, nea~ eastern end;
" , central part.

These are both mafic looking volcaniclastic
sandstones with a variety of clasts including
Jasper, chert, pink chert or glassy felsic
volcanic?, dark mafic lava and holocrystalline
gabbro. Are these comparable to or distinctive
from clast types in samples from the Cateena
Group and Radfords Creek Group~

Magnetic Susceptibility of these mafic
volcaniclastic sandstones, which are predolninant
in the Beecraft Megabreccia, are generally in
the range 0.3 to 1.0 (SI/1000) but in some small
areas where fresh arid mafic can be in range 5 to
30 with very abrubt changes; the susceptibility
in these rocks seems very serlsitive to
weathering.
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I"Iotton Spilite

The work Df BrDwn (1989) seems tD have settled the tectDnic
setting Df the basalts in the MDttDn Spilite fDrmatiDn but I
have included a few mafic rDcks frDm it in the suite fDr
petrDgraphic and whDlerDck geDchemical study mainly fDr
cDmparisDn with basic vDlcanic clasts in polymictic
conglDmerates from the Dther fDrmations.

•

•

34552

34612

34613

34614

34615

Gunns Plain Road 424800E 5434700N
Massive fine grained fresh basalt;
Magnetic Susceptibility Dn fresh faces is 0.5 tD
0.9 (51/10001 and peculiarly higher on weathered
Dutcrops at upto 1.5; clayey soil associated
ranges upto 7.()~

Gunns Plain Road 424320E 5433040N Massive fine
grained fresh basalt, IDcally brecciated with
greyish matrix alteration. Magnetic
Susceptibility in range 0.5 tD 0.8 (SI/1000).

Gunns Plain RDad 50m SE Df 34612. Massive
medium grained gabbrD~ DutcrDpping in small
falls in creek, relatiDnship with basalts
(34612) and felsic diDrite? (34595) is
uncertain. Magnetic Susceptibilities DVer" most
of the outcrDp are IDw at ~0.6 but locally near
the base Df the falls the rDck is distinctly
magnetic in the range 5 tD 11 (51/1000).

LDdder PDint, 426280E 5446900N. Massive fine
grained basalt in railway cutting; numerDUS
small faults and a single 3m lense Df reddish
mudstone. Magnetic Susceptibility of the basalt
is mDstly in range 15 to 30 but locally highly
variable in range 5 to 45 (91/1000) over small
distances of a few metres without obvious
cDmpDsitiDnal changes. This variability Df
susceptibility is also present on the shore
platfDrm tD the north where the basalt is mostly
in pillDwed fDrm (pillDws 0.2 - 2m dia.)
sDmetimes with irregular interpillow disrupted
bands Df red mudstone and jaspery chert; these
sediments have low Magnetic Susceptibilities:
<:0.5 (51/1000).

LDdder PDint, 426420E 5447020N. Irregular ZDnes
Df medium grained hDIDcrystalline gabbrD?
amongst more or less massive basalt, not readily
mappable as dykes. Magnetic Susceptibility is
ve~y variable on scale of a few metres in range
Df 1 to 85 (51/1000).
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34616 Dial Mine Grid DOH 7, 94.7m
Fine grained dark greenish grey andesite or
basalt, faintly feldspar phyric? and strongly
magnetic. The fine grained lava? is intruded by
dykes, dykelets and veins from 2mm to 8m thick
of similarly strongly magnetic medium grained
holocrystalline gabbro~ (or LCV type mafic
diorite??). The intrusive contacts are
associated with narrow bleached alteration
selvedges (chlorite + carbonate?); both mafic
rock types contain minor disseminated pyrite and
chalcopyrite. There are Dccaisional narrow
veins of Qtz + Chi + Hm + Py assemblage with
pale chloritic~ alteration selvedges which
closely resembles the Walloa Creek Copper
Prospect mineralisation.

These mafic rocks occur in a 35m thick
intersection and are overlain by a sequence of
pyritised sediment breccias (Large, 1981) and
altered "dacites" which I suspect might be
altered dykes of Lobster Creek Volcanics, the
main mass of which outcrops within 50m to the
NE. The mafic rocks are underlain by a +80m
thick sequence of dolomitic siltstones,
dolomites, limestones, chert, pyritic siltstone
and green and purple lithic siltstone and fine
sandstone, (Large, op cit).

I think it would be instructive to analyse the
fine grained lava? and take a thin section of
the other end of the segment with the intrusive
dykelet for comparison to Motton Spilites.
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PROSPECT 6EOL06Y

This section presents details of the mapping and sampling,
carried out during the course of this reconnai~sance, which was
aimed at investigating the style and tectono-stratigraphic
setting of the various old prospects and mineral occurrences in
EL 9/92.

Because of the variety of occurrences these notes follow no
particular format but present a combination of descriptive
information, discussion of previous data and interpretation of
mineralisation style.

References are made to a collection of about 150 ·'type" roc~(

specimens (numbered Dl to D149) which will be handed on to
PASMINCO with this report.

Samples for geochemical analysis and/or petrographic work are
numbered with PASMINCO sample numbers 134501 - 34616) and some
off cuts of these are also included with the specimen
collection.
Sample and specimen locations are listed in Appendix I.

5.1 Natone, Blythe River - CUprona and Penguin Creek Area

My investigation has been confined to a couple of days
reconnaissance around the hematite bodies at the Northern
Quarries area (412400E 5445500N) and on the west bank of the
Blythe River upstream from 544500N; a brief look at Department
of Mines~ core from holes BR 1,2,3 and a literature review.

J-IeIoati tic: Ironstones

The ironstones and the Copper KIng workings lie mostly on Crown
Land and a Timber Reserve; only the southern part of the
Northern Quarries ironstone lies just within private land (2582)
owned by Mr S. Casey.
The Penguin Creek ironstones (Tasmanian Iron Mines) lie on land
on both sides of Ironcliffe Road owned by Mr Des Pearson of
Abbotsham whom I was unable to contact despite numerous efforts
and was therefore unable to obtain permission to reconnoitre
those prospects.

The geological setting in the Blythe-Cuprona area as described
by Blake, 1958; Gee, 1977; Banwell, 1981 and Whitehead, 1988;
seems fairly straightforward with Burnie Formation shales and
quartzites to the west, fairly tightly folded about NE trending
axes and generally dipping steeply to the south east. These are
reportedly unconformably overlain to the east by a 100m thick
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unit of hematitic and micaceous siliceous siltstone with
shallowe~ ~40deg dips to the south east. This unit is ove~lain

immediately to the east by a slightly steepe~ (60deg~) SE
dipping sequence of siliciclastic conglome~ate and sandstone
lithologically co~~elated with the late Camb~ian - ea~ly

O~dovician Denison G~oup and Dial G~oup.

The 100m thick siltstone unit hosts a numbe~ of outc~opping

hematite+qua~tz i~onstone bodies and has been va~iously been
inte~p~eted as:* the basal unit of the Late Camb~ian-O~dovician (Owen

Conglomerate) sequence with iron mineralisation related to
Devonian g~anite, (Blake, 1958)

* of Cambrian? age with iron mineralisation of replacement
origin localised in tectonic breccia zones exposed to a
pe~iod of palaeo-weathe~ing p~io~ to deposition of the
Ordovician siliciclastic conglome~ate (Gee, 1977)* a late P~eCamb~ian-Camb~ian co~~elate of the Oonah Fo~mation

composed of fe~~uginous sandstone/siltstone and dolomitic
sediments; the latter hosting skarn mineralisation at
Natone, (Ru;·,ton, 1984; Whitehead, 1989)

Unfo~tunately, geological exposu~e a~ound the ironstones is poo~

and at No~the~n Qua~~ies I could not get an imp~ession of the
st~uctu~al ~elationship o~ lithology of the host rock. It is,
howeve~, appa~ent that the t~end of the i~onstone he~e is NE and
that it lies ve~y close to the contact with Bu~nie Fo~mation

sediments which are exposed at the po~tal of a southeaste~ly

d~iven adit only about 30m NW of the outc~op of hematite. The
adit is caved 3m in but the mullock indicates that it
intersected the hematite body.

In BR 2 (d~illed with a -60deg inclination to NW at the no~the~n

end of the Northern Quarries outcrop; Noldart, 1966; Gee,
1977-Fig.20) the host ~ocks a~e thinly bedded
siliceous/silicified? sandstone and siltstone with a 90'
intersection of massive to veiny hematite as b~eccia infill and
pa~tial ~eplacement of brecciated and st~ongly silicified host
~ock; there is no evidence of hematite laye~ing or selective
~eplacement of beds. Some of the siliceous b~eccia f~agments

have a faint "oolitic" st~uctu~e (eg: at 87') of unce~tain

(sedimenta~y o~ silicification~) o~igin. The lowe~ contact of
the hematite zone is ma~ked by a 15cm puggy fault zone at which
the hematite ab~ubtly cuts out; below this is ~athe~ massive
fine g~ained g~ey sandstone of Bu~nie Fo~mation type
c~iss-crossed with a stockwo~k of fine ~eddish iron-stained
fractures.
Simila~ faulted contacts also occu~ at the down hole limits of
hematite mine~alisation in both BR 1 and 3 from the same a~ea.

Specimens D3, 4, 5 & 6 show the typical veiny, blotchy/mottled
and compact massive textures in hematite and fine
granular/saccharoidal quartz from the Northern Quarries area;
the textu~es suggest pa~t f~actu~e cont~olled, pa~t pe~vasive
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hematite-quartz replacement. Some specimens, eg: D4, D6, show
wavy and folded hematite-quartz banding and traces of relict
cleavage, often best observed on weathered etched surfaces,
which may be interpreted as post deformational, partly
preferential replacement of sedimentary layers.

On the west bank of the Blythe River, below Purple Crag, the
exposure is likewise insufficient to exactly determine the
contact relationships. On the track about 100m west of the HEC
flying fox there outcrops a large 10m wide lode of hard
hematite-quartz rising about 20m above the track; this must be
the lode lying about 100m north of Purple Crag lGee,
1977-Fig.20). The walls of the lode are somewhat irregular but
trend NE and are apparently sub-vertical. Weathered and sheared
Burnie Formation type sandstone outcrops immediately under the
northern face of the hematite body which appears to pinch out
here against a fault zone trending 070deg.

The composition and textures of the ironstone are similar to
those at Northern Quarries (cf: D23, 24, 25, 26)

There is no useful outcrop for 300m upstream in the river bank
and then the first encountered consists of an interbedded
sequence of laminated mudstone/sandy lithicwacke (D19, 20) and
chert pebble conglomeratic sandstone lD21) in a broad shallow S
plunging antiform with strong north trending subvertical axial
plane? cleavage. These pass upwards, in the cliffs above to
the south, to coarser cobbly sandy conglomerate with flattish,
10 to 40deg southSasterly, dips. Clasts in the conglomerate are
dominated by well rounded grey and black chert with some
micaceous metaquartzite, occaisional small clasts of green
fuchsite? or serpentinite? and wispy/angular/deformed clasts of
flinty mudstone; the latter presumably rip up clasts from the
interbedded mudstone. This sedimentary assemblage is
lithologically identical to rocks outcropping in the Dial Range
at Black's Mn prospect and on Ironcliffe Road at 417900E
5441400N and it is a moot point whether they represent the lower
members of the Dial Group (Gnomon Mudstone, Duncan Conglomerate)
or the upper units of the Cambrian sequence (Cateena Group,
Radfords Creek Group). Unfortunately, the river was flowing too
deep and the cliffs on the south bank too precipitous to allow
me to trace this sequence further upstream to see if there are
any remarkable lithological changes. Blake (1958, p311 reported
that the "breccia conglomerates" (chert pebble conglomerates)
here "pass upwar-ds into normal conglomerat~ and quartzite of the
Owen Conglomerate formation ... succeeded by Gordon Limestone
which is exposed in the acute bend of Blythe River ••. northeast
of the Camena bridge".

Thomas & Henderson (1943) recognised the mineralogical
similarity and linear relationship between iron and silica
content (pointing to a replacement origin) of the
"hematite-limonite replacement lodes" at Natone, Blythe River
and Penguin Creek. Also that they "are characterised by their
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development along zones of faulting, with massive isolated
bodies of are of varying grade, usually associated with
brecciated iron are, pointing to later earth movements of the
lines of weakness along which the iron-silica solutions were
introduced". Another similarity is that Longman (1966) reported
that the western limit of the Penguin hematite deposits was a
fault along Penguin Creek which is consistent with my
observations of faulted western contacts at Blythe and Cuprona.

It is now apparent that all of these occurrences are spatially
related to the contact zone between the Burnie Formation and the
westernmost limit of chert pebble conglomerates assigned to the
base of the Dial Group although there is some confusion as to
whether they are in the Burnie Formation or the overlying rocks.
The Natone and Blythe hematite deposits are thought to lie in
Cambrian or EoCambrian sediments (Gee, 1977; Ruxton, 1984) close
to the Burnie Formation contact whilst the Penguin Creek
deposits appear to lie within the Burnie Formation (Longman,
1962; Burns, 1961 and 1963) although Thomas & Henderson (1943,
p215) reported that the latter were in interbedded slates,
breccias and breccia conglomerates. Burns (1961, p119) thought
that the Blythe deposits were in the PreCambrian (Burnie
Formation) and because of the poor exposure there I am not
convinced that he was wrong. The key to this problem might be
found at Natone where Ruxton (1983) interpreted the ironstones
to be in the upper part of a flattish dipping sequence of
conglomerate and dolomitic sediments which he correlated with
the Oonah Formation.

The megascopically observable hematite textures suggest a
replacement origin and the distribution indicates strong
structural control. This could be connected with structures
defining the western margin of the Dial Range Trough westward of
which only the upper unit of the Dial Group (= Moina Sst) has
extended.

There has been some consensus amongst previous authors that the
hematite mineralisation must have predated deposition of the
Dial Group because of the presence of hematite clasts in the
conglomerates. However, the hematisation process evidently
continued beyond the deposition of the Dial Group and good
examples of fracture controlled, blotchy, and roll type
pervasive hematite alteration of both clasts and matrix can be
observed in boulders of (chert pebble siliciclastic) Duncan
Conglomerate at Surf Club Point on the Penguin foreshore.
Similar but much weaker fracture and bedding controlled hematite
alteration occurs in some units of the otherwise pyritic
conglomerate (= Moina Sst) at Sulphur Creek Point. Presumably
similar post-Duncan Conglomerate hematite mineralisation was
recognised by Burns (1961 p125) at Mt Dial and Myrtle Creek.

The sketch map in Figure 3 shows the general geology and
location of specimens and rock chip samples.
Of the previous investigators, only Banwell (1981) appears to
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have carried out multi element and base metal analyses of the
hematitic ironstones and her semi quantitative results were not
encouraging.
There are 7 grab samples (Nos. 34571-77) of representative
hematite mineralisation from drill holes BR 1, 2, 3; for
analysis.

Blythe River area:
0.6 to 1.2
0.02 to 0.12

mudstone 300m upstream of ironstones
0.05 to 0.41 increasing with degree
of limonite saturation and veining.

Magnetic susceptibilities in
Hematitic ironstone:
Burnie Formation:
Conglomerate and
Dial Group? :

Copper King and Ruther-fords Cu Prospects

I did not visit these prospects but their spatial association
with hematitic ironstones at Blythe River and Natone
(respectively) is of interest.

•

The Copper King mineralisation reportedly consists of Py + Cpy
in vertical E trending quartz veins in massive quartzite and in
patches and veins of quartz + siderite in slate within a NE
trending zone 9m wide within the Burnie Formation; (Gee, 19771.
Whitehead (1988) identified this zone as a steeply SE dipping
shear discordant to the bedding. The prospect lies 400m N of
the Northern Quarries hematite body and the southward projection
of the shear zone would pass about 100m west of the ironstone.
Samples by Whitehead (op cit) ranged upto 4.7% Cu with traces of
Au, no Pt and other base and precious metals not analysed. Gee,
(1977) reported production of 1314t of concentrate averaging
16.7% Cu in the period 1904 to 1909.

Rutherfords Copper prospect.lies about 600m N of the Natone
hematitic ironstone outcrop. Mineralisation consists of Py, Cpy
(+ minor bornite, covellitel in isolated steeply dipping quartz
veins within a 100m wide NE trending zone, (Gee, 1977).
E,·,ploration by Tasmine>: (Grace, 1972) indicated that the
mineralised veins occurred over 1300' of strike within a steeply
west dipping NNE trending fault zone in a pyritic black shale
unit of the Burnie Formation. Analyses of percussion drill and
rock chip samples indicated anomalous Cu and Ag (upto 7.2% Cu
and 4900g/t Ag) but insignificant Pb, Zn.

•

In both areas the mineralisation is Cu (Ag) rich, occurs in
quartz veins in Burnie Formation sediments, particularly black
slates, within a steeply dipping shear/fault zone parallel to
and about 100m west of a line of hematite ironstones which
appear to be structurally controlled at the eastern contact of
the Burnie Formation.

A cogenetic relationship between Cu and Fe mineralisation may be
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speculative but a st~uctu~al association with the easte~n

cDntact of the Bu~nie Fo~mation is strongly infe~~ed.

5.2 Iron and Manganese oc:::currem:es in the Di al Range

•

•

Black' 5 rtanganese Prospect

This p~ospect was desc~ibed by Rowe (1963); it lies in State
FD~est lkm nD~th of Mt Duncan. There a~e two g~oups Df Did
wo~kings: the easte~n adit and t~ench are situated in a small
c~eek at 419080E 5440150N, 30m downst~eam of the Dial Creek
Road. The western group of trenches and shafts are 150m west of
the above Dn the spu~ immediately west Df the sha~p bend in Dial
C~eek RDad. The adit is not caved but is floDded to within 70cm
of the back and was nDt inspected; the western wD~kings are
densely Dve~g~own with tall bracken and the~e is little su~face

e:·:posure.

OutC~DPS in the c~eek nea~ the adit and at t~ench No.5 (Rowe,
19631 a~e of da~k g~ey (buff tD b~Dwn weathe~ingl laminated
slaty micaceous mudstDne and silty to sandy lithicwacke with
mode~ate to steep WNW dips and subve~tical N t~ending cleavage;
(Specimens: D12, 15, 161. Lithic g~ains in the sandy beds are
dDminated by black and g~ey chert. Immediately west of the
sDuthern end Df the t~ench and Dn the ~Dad abDve, a~e DutC~DPS

Df steeply W dipping interbedded mudstone, lithic sandstDne and
cDnglDme~ate in which the lithic components are also dominantly
che~t, (eg: specimens D14, 17). The~e is local patchy st~ong

limonite staining, partial limonite ~eplacement of clasts and
bot~yoidal limonite infilling of ~ounded cavities p~esumably

afte~ leached out clasts.
The che~t clasts va~y f~om well ~ounded to splinte~y and
angula~; these CDa~se~ ~Dcks we~e called b~eccia conglDme~ates

and assigned alDng with the mudstones tD the Camb~ian sequence
by Rowe (op citl. The~e is no doubt that the mudstones,
sandstones and conglomerates he~e a~e inte~bedded and, as at
Blythe Rive~ (cf: section 5.11, the~e is some doubt about
whethe~ they ~ep~esent pa~t of the Cateena!Radfo~ds C~eek G~oup

o~ the lowe~ membe~ Df the Dial G~oup.

The only signs of mine~alisation at the easte~n wo~kings a~e a
few bits of mullock at Trench 5 consisting of weathered mudstone
with su~ficial looking enc~ustation and f~actu~e filling
b~Dwnish black ea~thy Fe-Mn oxides (Sample No. 34513)

At the western wo~kings consisting of 4 t~enches and 3 shallow
shafts there is no useful outcrop but a fair bit of limonotic
fer~ic~ete lies scatte~ed about the surface. The weste~n wall
of Trench 3 e}:poses a subhorizontal layered sequence which, from
the su~face down, consists of:
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O.4m

(I. 3m
O.4m

b~own clayey soil
soft ea~thy/cave~nous, sooty black Mn/Fe stained
soil o~ wad (Sample No. 34516)
ha~d brown limonitic ferricrete (Sample No. 34517)
brown clayey soil to bottom of trench

Rowe (op cit) interpreted the layers of colluvial soil as
weathered b~eccia and the limonitic band as a folded bed of
mineralised breccia but I have little doubt that this is a
ferricrete related to surficial weathering processes.

The~e is nothing at Black's prospect resembling a gossan and
although some of theferruginou5 samples might contain minor
scavenged base metals I don't think that the occurence is
related to sulphide mineralisation. Somewhat simila~ exhumed
ferricretes occur on the Penguin foreshore (Surf Club Point and
eastern end of Watcombes Beach).

Magnetic susceptibilities:

mudstone/sandstone/conglomerate
conglomerate

Ferricr-etes

o. 15 to 0.32
upto 5.0 where strongly
limonite saturated
0.5 to 2.5

Dial I...-on Prospect.•
Felsic porphyry (D 11) 4 to 8

•

The Dial Iron occurrence as described by Twelvetrees and Reid
(1919) consists of a north trending string of outcrops of

hematitic conglomerate ove~ about 1km of strike centred on
417700E 5439150N in State Forest (700m west of the Ironcliffe
Road - Dial Creek Road junction).

The host ~ocks a~e pebbly conglomerates and minor pebbly
sandstone of the Duncan Conglomerate (Burns, 1964).

The area is one of thick sc~ub and I found it difficult to get
a~ound in and determine the exact distribution of ironstone but
my imp~ession is that hematitic conglomerate, carrying 5-10% and
occaisianally upto 20-30%, is quite widely scattered, mainly as
float and the narrow lode formations depicted by Twelvet~ees and
Reid (op cit) were not apparent to me.
I did not persist south of the stream flowing NW at 417700E
5439100N but managed to locate the hill at 417700E 5439350N
which Twelvetrees and Reid (op cit) repo~ted as being "crowned
with a knob of hard iron ore", Hematite mineralisation here is
patchily developed over about BO% of the outcrop and consists of
fine specular hematite as replacement of the sparse sandy
matrix, in fine anastomosing veinlets and as partial
jasperisation around the rims of and along cracks within chert
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clasts. The rock here contains an average of around 20%
hematite. Twelvetrees and Reid (op cit) quoted an analysis from
here which yielded 42.5% Fe and 30.9% Si02.
Sample No. 34504 is from this knob; 34502 and 34503 are
respectively from float 80m amd 200m to the south.

In cliffs above Ironcliffe Road, 400m to the NE of the above
knob, there is an outcrop of chert pebble conglomerate dipping
at 60deg to SW and containing small irregular patches of
hematite in the sandy matrix and in fractures within partially
hematised/jasperised chert clasts. This is essentially the same
style of mineralisation but sparsely developed and constituting
only about 2% of rock volume. (Sample No. 34501; Specimens Dl,
D2) .
In some cases chert clasts appear to be nearly totally replaced
by fine hematite but I did not see any that resembled pebbles of
reworked massive helnatite.T

The textural indications are that the hematite is of replacement
origin, not detrital, with deposition partly controlled by
matrix permeability and partly by fracture permeability. It
seems a similar style to the fracture and bedding controlled
hematisation/jasperisation observable in similar chert pebble
conglomerate boulders at Surf Club Point, Penguin, and may be
related to the Penguin Creek and Blythe River hematite
mir,eralisation though generally of considerably lesser
intensity.

I.-olu:l i ffs

The Ironcliffs limonite deposit lies within the Ferndene State
Reserve at Ironcliffe Road 5km Sw of Penguin. Because of its
location in the reserve, which is e~:cluded from EL 9/92, I have
not made a field inspection during this reconnaissance.
However, the deposit has been described in some detail by Burns
(1961), some drill core survives from two diamond holes at the
southern end and I have made a one day reconnaissance of the
prospect previously (Large and Herrmann, 1980)

So, I was interested to have a look at the drill core but
ultimately disappointed to find it in very poor condition; the
greater part of both holes (DDI and DD2) was drilled with small
diameter core (20mm) and the recovery was evidently low. Of
001, which went to 252~, there is only about 75~ remaining in
the trays and for DD2, only 30~ from a hole 155' deep and so the
geological information to be gleaned is skeletal indeed.
Some specimens of the core are included in the collection.

The following observations can be made:

* The limonitic ironstone is hosted by Burnie Formation
sediments as shown by Burns~ drillhole sections. Occaisional
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cD~e segments in the inte~val 0-100' in 001 a~e of shea~ed,

kinked and ~athe~ silicified fine g~ained siltstDne Df
simila~ lithology to the fDDtwal1 ~Dcks. The fODtwal1 1n
bDth hDles is Df fine g~ained pale g~ey siliceDus siltstDne
IDcally ~athe~ shea~ed D~ b~ecciated with a stockwork Df fine
ca~bDnate-ba~ite~ veinlets and disseminated blebs Df py~ite

<O.51.~

* The limDnite is va~iably cDmpact massive, vuggy bDt~YDidal D~

less cDmmonly spDngy gDssanDUS IDDking; it is at least pa~tly

afte~ hematite and ~elict sheaf st~ucture is IDcally p~esent

ego 00195'. SiliceDus patches and f~agments a~e CDmmon
within the limonite zDne, they are gene~ally Df amD~phDus

IDDking g~ey D~ i~Dnstained qua~tz with small gDssany blebs.
In 002 (eg; 69') the~e a~e ~a~e ~elict patches Df g~ey

tDtally silicified ~Dck (Df indete~minate p~ecu~so~1 with
patchy 5% fine disseminated Py Dve~p~inted by b~Dwn Dxide
i~onstaining pe~vading Dutwa~ds f~om spaced f~actu~es. The
limDnite thus appea~s to be pa~tly de~ived f~Dm hematite and
pa~tly f~om py~ite.* Ba~ite veins DCCU~ Dn the fDDtwal1 side Df the limDnite zone
in DDI and high in the hole well away f~Dm the limDnite ZDne
in DD2 and appea~ tD be a late~ fissu~e fill type
mine~alisatiDn (with slickensides Dn SDme CD~e facesl
pDssibly ~elated tD the ESE to SE t~ending late faults
associated with sulphide mine~alisatiDn as desc~ibed by Bu~ns

(Dp cit).
* The uppe~ pa~t Df DD2 is in shea~ed grey-black py~itic

siltstDne with wispy defD~med f~agments Df feldspa~ phyric
felsic vDlcanics, qua~tz and qua~tz +/- ca~bDnate-ba~ite~

with disseminated py~ite SDme Df which a~e Dxidised limonitic
and ~esemble the limDnite lode. Bu~ns called this a pebbly
g~eywacke but it IDDks like a cataclasite with ent~ained,

flattened f~agments Df vDlcanics and IDde mate~ial; eg;
Specimen at 13' in DD2. Shear planes a~e sub pa~allel tD
co~e axis indicating a steep dip.

Bu~ns ~ega~ded the cDntact between the Bu~nie FD~matiDn and
sediments of the IIDundas Group", as e:{posed in the end of Ellis;>
nhD~sby'sl tunnel (whe~e it is ve~tical and strikes 015degl and
intersected at 43' in DD2, as an unconfD~mity flattening Dff tD
the east. In view of the st~Dng shea~ing on the east side a
subve~tical NNE t~ending fault wDuld have tD be a st~Dng

pDssibility.
Burns nDted that two minD~ limDnite bodies in Ellis' tunnel and
othe~s at su~face we~e fD~med at the inte~section of variably
dipping, mostly N to NE trending ~everse faults ~elated to
fD~mation of a NE t~ending up~ight antifD~m immediately west Df
the i~Dn lode which he suggested might DCCUpy a la~ge fault zone
Df this gene~ation.

He concluded that the i~Dn mine~alisation postdated the (fi~st)

folding and faulting defD~matiDn and was st~Dngly fault
cDnt~Dlled. The presence Df limDnite pebbles in the Dial
CDnglDme~ate (later called Duncan CDnglDme~atel was taken as
evidence that the defD~mation and irDn mine~alisatiDn p~edated
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the Ordovician although he recognised that there was also some,
subordinate, post Ordovician iron mineralisation.
The presence of fragments of mineralised silicified rock in the
"cataclasite" in upper DD2 suggests that there has been some
reactivation of the fault zone after mineralisation.

Burns' (op cit) structural interpretation included a post iron
mineralisation stage of minor cross folding confined to the E
limb of the anticline and ESE trending/steep faulting with
dextral displacement offsetting the iron lode. Minor sulphide
mineralisation, including Pb Ag ICu Zn) at the nearby Badgers
prospect and traces of Pb and Cu in fault zones in DD1 and DD2,
was found to be associated with these late faults and led to
Burns' conclusion that the Ironcliffs lode was not a gossan
associated with Badgers type mineralisation.

It does, however, appear to be fault controlled, with evidence
of reverSe faulting associated with the eastern boundary of the
Burnie Formation in a possibly similar structural setting to the
hematite lodes at Cuprona-Blythe etc. and the Penguin Creek
deposits only a few hundred metres to the north. Although these
deposits have so far shown little in the way of a base and
precious metal association the presence of at least some early?
disseminated pyrite and silicification (in DD2) suggests that
the mineralising system did not only deposit iron oxides.

Nine·samples (Nos: 34578-86; listed in Appendix I) of small
segments of core representative of the Ironcliffs limonite
mineralisation have been obtained from DDl and DD2, for
analysis.

Twelvetrees (1903, pi5) was "told" that the limonite in the Lady
Braddon Tunnel returned an assay of 16grs/ton gold (~1g/t) but
his own samples could not duplicate it and it seems that no one
has found any significant gold at Ironcliffs since then. Burns
(19611 found a "trace" of gold in two samples from the western
margin of the limonite lode in DDl; both were associated with
Barite.

5.3 Barite Prospects

Sullock's Hill

Bamford and Green (1988) indicate two Ba, Pb occurrences near
Sullocks Hill 3km SSE of Penguin.

The southern occurrence 027 is probably that adit referred to by
Burns (1963) as being driven at 317deg into black and white
banded chert. I have nDt attempted tD IDeate it as there is nD
record Df base metal mineralisatiDn there.
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The northern occurrence 026 was mentioned by Hughes (1953; p1S,
"other prospects") who was given anecdotal information by Mr
Revell that an adit there had cut a lode of black material
carrying galena with a 6' wide lode of barite on the footwall.

This prospect lies on the property of C & F McKay (0032) at
4230S0E 5445040N and the several workings were kindly pointed
out to me by Mr McKay. The workings consist of at least 3
shallow pits, a water filled shaft and 4 trenches (one of which
might be a fallen adit) spread over about 50m along the south
bank of the creek and a trench and short adit on the north bank.
The area is covered in thick scrub, there is no outcrop in the
creek, there is very little float on the slopes and the trenches
are partly filled and do not expose the bedrock.

The only outcrop is close to the floor of the short NE adit on
the north bank; it consists of very weathered pale grey clayey
structureless conglomeratic mudstone with abundant matrix
supported small grains and well rounded pebbles mainly of
siltstone with some pebbles and boulders of coarse
holocrystalline diorite or felsic gabbro; (Specimen 34535).
Pinkish to greenish brown weathered mudstone, often with a
little limonite staining, occurs as float on the south slope of
the creek whilst colluvium on the north bank contains only pale
chert. The mudstones and conglomerate are assigned to the
Cateena Group and the chert occupying the hill to the north and
west to Barrington Chert, (Burns, 1963).

Sparse mullock at the collar of the shaft is of two types:* pebbly conglomeratic mudstone with pervasive limonite
staining an limonite rimming and partly replacing some of the
leached and sintery looking clasts; this could be a
superficial weathering effect; (Sample No. 34537).* dark grey laminated siliceous sintery siltstone with fine
disseminated Py along bedding laminae and in small slugs and
veinlets; (Sample No. 3453S). A fine resilicified breccia
fabric, similar to that sometimes observable in Barrington
Chert, is visible on sawn faces. This might be the black
material referred to by Hughes.

At the easternmost trench there is a bit of limonitic gossanous
brecciated siliceous siltstone (34539) and small nodular lumps
of limonite saturated conglomeratic mudstone with rare specks of
relict pyrite and and crystalline barite (34540).
The only other barite I observed around the place was in a
single 20cm floater from the creek 15m downstream of the last
trench; it consists of brecciated siliceous siltstone with
relict traces of disseminated pyrite, coarse crystalline barite
and vuggy botryoidal encrustations of limonite occur as open
space fracture fillings, (Sample No. 34541).

I had expected a bit more barite, than this, from a 6' wide lode
and like Hughes (op cit) could find no sign of galena.
The form of the occurrence can only be guessed at but it seems
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from the distribution of workings that the prospectors were
chasing something with an ESE strike, parallel to the creek.
This would also parallel the sulphide mineralised, late faults
described by Burns (1961) at the Ironcliffs and Badgers
prospects and a metallogenic relationship with those seems a
reasonable speculation.

Kaines' Prospect.

Kaines' barite prospect is located on the east bank of Kaines
Creek at 417200E 5434470N on the property of Mr Radford of
Fabers Road, Riana. The immediate area of the workings,
consisting of a trench and a water filled shaft, is thickly
overgrown with blackberries and I don't think I would have found
them without Mr Radford's directions. The workings were also
described by Blake (1928).

The trench is about 9m long trending slightly east of north,
upto 2m wide and 1.5m deep with a cross trench westward for
drainage at the southern end. The main trench appears to have
been cut along the barite lode which is exposed in the corner at
the southern end as a 30cm thick vein of fine crystalline
compact colourless barite with a clean hanging wall trending
010degl dip 70E and a sheared footwall with stringers of creamy
carbonate and traces of chlorite on the shear surfaces. Rare
specks of fresh chalcopyrite 1(0.2%) occur within massive parts
of the barite. Immediately on its western side is a 30cm thick
dyke? of fresh, unsheared, magnetic, fine grained olivine
basalt with a chilled margin against the barite. This dyke is
presumably related to Tertiary basalts; it has a northerly trend
and slightly shallower dip to the east so that it appears to
pinch out the barite vein downwards.

The rocks in both footwall and hanging wall consist of rather
sheared and weathered purplish medium grained mafic
volcaniclithic sandstone. The sandstone is reasonably well
sorted but not well stratified with grains mainly in range 0.2­
Imm composed mainly of mafic volcanic material. There are
common small angular clasts and a few larger ones to 20cm mainly
composed of greenish, purplish brown or pinkish grey altered
feldspar phyric basalt or andesite and occaisional quartzite and
hematitic quartzite. There is a weak cleavage and some of the
larger clasts along the hanging wall seem to be flattened
parallel to the steep north trending cleavage.
Close to the barite lode the wall rocks are more or less sheared
with shear planes parallelling the trend of the lode but there
IS no apparent wall rock alteration.

It appears to be an extensional vein filling with some movement
persisting after deposition of barite; faint striae on slip
surfaces within and on the walls of the lode suggest a dip slip
movement.



Magnetic susceptibilities:
Ba~ite lode: 0.06-0.09
basalt dyke: 7.5-12.0
wall ~ocks 0.2 -0.4

•
Sample Nos. f~om

34528-30
34531-33
34534
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The volcaniclithic sandstone wall rocks are lithologically
similar to more weathe~ed outc~ops on F~ench's Road 750m to NNE
where they appear to be thick mass flow type deposits
interbedded with minor, moderatly WNW dipping laminated flinty
siltstone and fine lithic sandstone. (Specimen Nos: 22A-25A)
The coa~se~ lithic sandstone/conglomerates at French's Rd are
mo~e distincly polymictic with significant well ~ounded to
angula~ pebbles of hematitic qua~tzite, che~ty siltstone and
holocrystalline diorite? as well as andesitic-basaltic clasts
(D25A).

Thirty metres east of the mass flow/inte~bedded siltstone
outc~ops at F~ench"s Rd is a narrow outc~op of weathe~ed,

sheared conglome~atic looking rock composed of aligned fractu~ed

pebbles of pink qua~tzite, grey che~t and alte~ed feldspa~

phyric andesite-basalt in a spa~se, shea~ed qua~tz sandy mat~ix;

it most resembles the siliciclastic conglome~ates of the Dial
G~oup but could be a cataclasite. The shear planes trend
020deg/ dip 60E. The easte~n contact of this
conglomerate/cataclasite is not well exposed but the~e is an
0.5m wide puggy zone, p~obably a fault, which separates it from
mode~ate weste~ly dipping laminated g~ey siltstone and
quartz/che~ty lithic (not volcaniclastic) sandstone immediately
to the east.

Bu~ns (1963) indicated anothe~ couple of mo~e o~ less no~the~ly

trending major faults in this a~ea; the Duncan Fault, to the
east, was inte~preted as a thrust ~elated to the first phase of
Tabberabberan folding and the Kaines Ck fault to the west as a
dext~al wrench ~elated to a late~ phase of folding. Burns
(1964, p:183) noted that at the ba~ite prospect "the~e is a

complex succession of inte~secting faults with th~ust faults
common" and also that "in the quarry at Riana there is a
succession of mineralised brecciated thrust zones followed by
unmineralised strike slip faults".

It seems likely that the barite mine~alisation occupies an
e::tensional fractu~e related to Devonian deformation.
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This p~ospect is located on a small west flowing t~ibuta~y of
McB~ide's C~eek 200m east of the I~oncliffs lode and included
about five adits and a shaft. The wo~kings we~e desc~ibed by
Twelvet~ees (1903), Bu~ns (1961) and mentioned in La~ge and
He~~mann (1980).

Twelvet~ees (op cit) repo~ted the occu~~ence of some "b~ight

galena" and I was hoping to get a bit of this stuff fo~

Pb-isotope analysis but was ultimately unsuccessful.
Howeve~, I did manage to find anothe~ adit, possibly not plotted
on Bu~ns' lop cit) plan, with the po~tal about 40m up the bank
southeast of the po~tal of Bu~ns'Tunnel 6.

I think this uppe~ adit is the main tunnel ~efe~~ed to by
Twelvet~ees; it was d~iven at 130deg, has a winze dipping ~80deg

SW just inside the ent~ance and appea~s to be caved about 8m in.
Mate~ial on the substantial mullock dump is of
silicified/se~icitisedbut unmine~alised feldspa~ phy~ic

~hyolite ID31A) and pale buff-g~ey flinty vit~ic looking
siltstone ID32). But the~e's nothing in the way of sulphide
mine~alisation and the best I could do the~e was a lump o~ two
of alte~ed ~hyolite with lcm bands of limonitic specks afte~

py~ite ~; sampled as 34543.
The lowe~ adit, which Twelvet~ees ~epo~ted as having been d~iven

400' without cutting the lode, is now vi~tually below c~eek

level and filled to within about 20cm of the back with o~ange

sludge. The mullock appea~s to have dammed the c~eek and the
bed built up by sludge. Some of the mullock in the c~eek is of
g~eenish g~ey, medium g~ained feldspathic, ~athe~ volcaniclithic
looking sandstone; somewhat silicified and with t~aces of
disseminated py~ite ID33).
About 100m upst~eam the~e a~e outc~ops of g~ey flinty mudstone
and pebbly mudstone dipping 55deg E ID29A 30A) but othe~wise

the~e is little exposu~e.

Twelvet~ees lop cit) implied that the galena vein in the uppe~

adit was upto 2" wide, followed the SE di~ection of the adit,
dipped to the SW and contained also some sphale~ite,

chalcopy~ite and py~ite.

Bu~ns 11961, p127-129) appea~s to have had access to this (o~

the lowe~~) adit and desc~ibed a fault st~iking 120deg/dipping
62 S with a na~~ow zone of chlo~itic gouge and sulphide
mine~alisation which he related to a late gene~ation of dext~al

faults ca~~ying mino~ Pb, Ag and Cu mine~alisation in drillholes
at the I~oncliffs.

•
Sample Nos:
Specimen Nos:

34542, 34543
D 28A-31A, D ~...,

,-'...:... , D33
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Hut:t:on's Prospect:

This prospect was described by Twelvetrees (1903) and Hughes
(1953) and is plotted by Bamford and Green (19881 at 418300E
5434500~l a·t the head of Walloa Creek. If so, it is on a
property owned by Messrs Richard and Tony Gee of Somerset.
I contacted Mr R Gee to obtain access and was advised that he
preferred not to grant permission at this time because they had
a mob of fairly flighty cows and calves there but possible
access at a later date, in a few months, was not ruled out. So,
I have not tried to find the prospect on the ground and suspect
it might not be simple as the locations given by Twelvetrees and
Hughes are fairly vague.

Twelvetrees reported a 3" vein of quartz with a little galena
conformable to layering i.n blue banded slate trending 010deg.
Hughes found a 30' adit on the west bank of the creek in rather
cherty, slightly pyritic, black slates but could find no sign of
a lode or other mineralisation. Both of these geologists
concluded that there was nothing of economic interest there.

Yalloa Creek

This prospect, also referred to as Copper Creek Mine, is located
in State Forest on the south side of Walloa Creek 200m
downstream from the confluence of Adit Creek.

The workings which include three adits and a couple of surface
cuts, have been described by Twelvetrees 119(9), Hughes (1953)
and Wilson (1982) who mapped and sampled the lower two adits.
(Wi Ison' s "upper" adi t probably corresponds to that referred to
as McDonald's adit by Twelvetrees; its length and layout does
not tally with the upper adit described by Twelvetrees and
Hughes.) All three adits appear to be in good condition with
only a little water on the floor.

The local country rocks at the prospect are thinly interbedded
dark greenish grey, mafic volcaniclastic looking, slaty
siltstones and fine sandstones ID79, 80) which generally strike
NNE to ENE with steep dips to the SE. 100m upstream there is an
~80m thick unit of fine to medium grained felsic volcaniclastic
sandstone (34607) and siltstones interbedded on the eastern side
with flinty grey siltstones. Another 100m west, above the
confluence of Adit Creek, is a ~100m thick sequence of steep
dipping, east facing and fining black flinty siltstones, lithic
sandstones and fine pebbly conglomerates derived almost entirely
from black and grey chert; (D74-77). Upstream of these, with a
contact not well exposed but possibly unconformable, are massive
and brecciated/recemented grey cherts ID731.

Outcrops in the bank near the lower portal carry minor stringer
veinlets of fresh specular hematite with a little quartz and
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pyrite.
There is plentiful mineralised rock on a small dump near the
portal of the upper adit; it consists of dark greenish grey
flinty siltstone and fine sandstone, somewhat brecciated and
silicified with rather irregular thick veins and patches of
coarse specular hematite, lesser pyrite and chalcopyrite with
subordinate gangue of quartz, chlorite and possibly a little
carbonate. Both hematite and sulphides are quite fresh and the
coarse euhedral nature of sulphide grains often enclosed by
massive foliated hematite suggests textural equilibrium. The
quartz is mostly associated with sulphides and may be a late
stage of veining, sometimes occurr'ing as small terminated
crystals lining open cavities.

Twelvetrees (19091 described a 5' wide lode in the upper adit
which he thought was probably the same as a 9' wide lode
formation intersected in the south west crosscut in the lower
adit. Interestingly, Hughes (1953) called this a fault (and
gave its orientation as strike: 160deg. dip: 60 El but noticed
little mineralisation; Wilson (19821 did not record it at all.
Hughes also had trouble finding mineralisation in the upper adit
whilst Twelvetrees recorded the lode there as being well
mineralised with pyrite, chalcopyrite, covel lite and specular
hematite and got 2.91. Cu and 2dwts. 8oz./ton (7) Ag out of it.
(This might be a typographic error; it is probably meant to be
20z 8dwt/ton which would be about 73g/t AgI
He also obtained values of around Ig/t Au and Ag from the gossan
at surface~

Given the 340deg strike and the 60 E dip, this fault/lode should
cross Walloa Creek at about 100m upstream of the lower aduit.
This position coincides with outcrop of a siliciclastic
conglomerate composed of pebbles of white vein quartz and
metaquartzite in a medium grained quartz sandy matrix. The rock
is locally brecciated and silicified with bunches of specular
hematite and disseminated pyrite associated with white quartz in
veins and fractures orlented 340deg/60E exactly parallel to the
fault/lode formation at the mine. This rock most resembles
siliciclastic Dial Group conglomerate and might be an infaulted
slice; the eastern contact against laminated dark greenish grey
siltstones is sharp and trends 015deg/70W with minor chlorite
alteration in the matrix of the conglomerate close to the
contact.

The prospect is close to, if not on, the Walloa Creek Fault of
Burns (1964, p183) which he interpreted to be vertical with a
dextral/west side down oblique slip displacement associated with
late reactivation of the Duncan reverse fault with which it
appears to link up or to offset. Hughes noted that minor
mineralisation occurred all along the bed of Walloa Creek which
more Dr less follows the fault.

Given Burns' structural set-up and the descriptions of
Twelvetrees and Hughes, it seems that the Hem-Py ICu-Ag-Au)
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mineralisation at Walloa Creek has a strong structural
localised in fault(s) associated with the later stages
Devonian deformation.

• Specimen Nos:
Sample Nos:

073 - 080, 091
34559, 34560, 34587, 34588

control,
of

Magnetic Susceptibilities:

Mineral ised rocks (Hm Py Cpy Qtz Chi)
Unmineralised green grey 51st/sst
Felsic volcaniclastic sandstone
Cherty lithic slstlsstlcgl

Devon Cansols l1i nO!

(SI/I000)

0.4 - 0.65
0.2 - O. ·45
0.05- 0.25
0.1 - 0.2

•

•

This old mining prospect is located 200m south of the Penguin
Speedway at about 421570E 5445800N near the eastern boundary of
land owned by Penguin Municipality (0086) which is managed by a
local society as an organic gardening centre. The local contact
person is Mr Ray Mason of Pine Road, West Pine.

There is an adit driven at 320deg just below the level of the
road at a point about 100m east of the edge of the cleared land
at the organic gardening centre. Across the creek, 40m south
east of the adit, is a filled shaft now only about 2m deep.

There is no informative mullock at the shaft and upslope to the
south are scattered large floaters of pebbly siliciclastic
conglomerate composed of well rounded framework supported clasts
of pale chert, minor jasper and occaisional slabby clasts of
compact hematIte (034); typical of the Dial Group conglomerates.
On the flat area south of the speedway, 200m north of the mine,
are scattered low outcrops of chert pebble conglomerate and
silicic lithic sandstone dipping at about 20deg to west. These
contain patchy strong hematite alteration varying from fracture
controlled selective replacement of chert clasts to massive
pervasIve hematisation, especially of the coarser pebbly
lithologies. This was sampled as Sample No. 34527. Similar
rocks and hematite mineralisation occur 200m further north
adjacent to the Penguin Sports Centre (Sample Nos: 34524-26)
These conglomerates, on the higher ground, appear to represent
the base of the Dial Group I=Duncan Conglomerate).

The Devon Consols adit appears to have intersected very
different rocks. At the portal the rock is very weathered; the
SW wall is of clayey limonite stained fairly indeterminate (but
clearly not siliciclastic) non stratified, conglomerate (036,
34544) with a crude preferred orientation of flattish pebbles
suggesting a dip of about 15deg to the SW. On the NE wall is
orangey brown limonite stained fine grained massive rock with a
faint relict fabric suggesting a feldspar porphyritic felsic
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precursor (34545). The contact between the two is observable at
the portal as a sharp line running down the back of the adit at
320deg with a steep dip of about 80deg to the NE. Although
possibly masked by strong weathering, it does not look like a
major fault and the 2 to 3' of pug mentioned by Hughes (1953) is
not visible at the portal.

Fresher rocks on the fairly extensive mullock dumps are
polymictic pebbly mafic volcaniclithic sandstones which I
consider to be the unweathered equivalents of the rocks on the
SW wall at the portal. The clasts are generally in the range
5-30mm and well rounded; consist largely of pale grey, pinkish
grey or greenish grey chert and cherty siltstone and some of
dark green fine grained mafic basalt?, glassy -felsic lava? and
holocrystalline medium grained mafic gabbro? They are
sometimes closely packed but generally supported in a medium to
fine grained sandy, green and more or less chloritic
feldspathic/lithic matrix. Some of the cherty clasts have dark
rifils of chlorite alteration.
(Specimen Nos: D36 - D43)
(Petrographic sample Nos: 34589, 34590)

Minor mineralisation occurs as occaisional bunches and sprays of
specular hematite and intimately associated slugs of
chalcopyrite, not clearly associated with penetrative veins and
sometimes within clasts, especially in fractured chert pebbles.
The hematite mineralisation is in some specimens associated with
small scale, pervasive reddish staining of the rock. Minor
disseminated small euhedral grains of pyrite and lesser
chalcopyrite are common, often occurring within clasts, but
generally do not exceed 0.5%.
(Sample Nos: 34546, 34547, 34548)

Burns (1964) referred to an 1896 report by Montgomery in which
he recorded his doubts about anecdotal information indicating
grades of 32% Cu, 60z/ton Au and 7% Ag whilst his own samples
only yielded a trace of Cu and Au and about 10z/ton of Ag.

The descriptions of Hughes (1953) and Burns (19641 indicate that
the mineralisation occurs in a well defined fault zone; the
orientation of this fault is fairly close to Burns' (op cit) SE
trending dextral late faults which contain minor sulphide
mineralisation at Ironcliffs and Badgers prospect and might be
of the same style and generation.
The Hm-Py-Cpy assemblage, fault control and composition of the
wall rocks (chloritic - mafic? volcaniclastic though coarser
grained here) is similar to the mineralisation and setting at
Walloa Creek. I speculate that they are of similar generation
and that the mafic country rocks have had an influence, as a
source or host or both, on the mineral assemblage deposited in
these fault zones.
There is possibly also a structural connection with the patchy
but locally strong hematite mineralisation in the siliciclastic
conglomerates overlying this occurrence.
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•
Some of the ea~lie~ geolDgists thought that Devon Consols also
was in Dial G~oup siliciclastic conglome~ates (eg: Hughes, 1953)
but Bu~ns (1964, p2561 suggested it was in the Camb~ian even
though his map (1963) placed it in the GnDmon Mudstone which he
inte~p~eted as the lowest membe~ of the Dial G~oup. This
highlights the difficulty Df assigning the conglome~atic ~ocks

to fo~matiDns on a lithological basis alDne fD~ the~e is clea~ly

a conside~able compositiDnal ove~lap between the Camb~ian and
the succeeding ~ocks.

Specimen Nos:
Sample NDs:

D34 to 043
34544-34548;
34589 -= D39
34590 = D42

(for petrDg~aphy)

"

Magnetic Susceptibilities: (SI/I000)

Polymictic pebbly mafic volcaniclithic sst:
(f~eshest flat faces)

0.5 - 0.7

•

•

Weathe~ed clayey feldspar phy~ic felsic rock? 0.4 - 0.9

Russel's Prospect

This p~ospect is located just west Df the confluence of
Hardstaff creek with the Leven Rive~ Dn p~ivate land (Dwned by B
~ C Robe~tson Df LDnah, West Ulve~stDne) adjoining State Fo~est.

It has previously been ~efe~~ed to as Ha~dstaff ~ RDgers',
Mcl<enna~5, and Russell ~ 5 (Hughes, 1953).

There is an adit, at the NE end of the grassy flat at about
420440E 5438240N,which was d~iven only a couple of met~es above
c~eek level at 325deg intD dark g~ey to g~eenish grey
siltstones, lithic sandstones and fine che~ty/mafic volcanic
lithic b~eccia conglDmerates (044, 045) which, by the look of
the stuff Dn the fairly substantial mullock dumps, we~e

essentially unmine~alised.

By the desc~iptions Df Twelvet~ees (19031 and Hughes (1953) this
must be Russell's "old" adit which Hughes sL.,ted went in fo~

nearly 300' without intersecting any (mine~alised) fDrmation.
Accordingly the main wor~~ings, consisting of some surface cuts
and an adit d~iven NW abDut 20' above c~eek level (ND,l adit) tD
expDse a NNE t~ending! 50degWNW dipping lode, must lie on the NW
side Df Hardstaff C~eek some distance upstream Df Russel's old
adit. I spent an afte~nDDn sea~ching along the~e in thick scub
and fe~ns but found nDthing. Without some mo~e p~ecise

indicatiDns of the location it will take a conce~ted effort and
some luck to ~e find this p~ospect.

The nature Df this lode seems ~ather diffe~ent f~om most of the
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othe~ lode type p~ospects visited in this ~econnaissance in that
the p~evious ~epo~ts desc~ibe it as occur~ing:

* in a felsic intrusive ~ock,* as fissu~e lode O.5m wide dipping at 50deg NW which is
flatte~ than othe~s,* as a qua~tz ~eef banded with side~ite, a~senopy~ite,

chalcopy~ite and py~ite

Some 1949 EZ Co. sampling (quoted
1.24% Cu, 72g/t Ag and O.6g/t Au.
noticed a bit of galena in it.

by Hughes, 1953) ave~aged

Twelvetrees (1903) also

•

•

The p~esence of arsenopyrite in this lade suggests a possible
~elationship to the felsic int~usive (pe~haps Devonian granIte?)
related style of Py-Cu-Sn-As mIneralisation which occurs at the
Dial Mine area 2.5km to the north.

Dial P1ine A..-ea

The Dial Mine a~ea has been the subject of detailed explo~ation

by Pennzoil and Geopeko which culminated in the d~illing of ten
diamond d~ill holes; the fi~st six holes tested ta~gets unde~ a
VHMS mine~alisation model and the last fou~ holes tested ta~gets

for tin-copper mineral isation, (Herrmann, 1985).

I have had a quick look at some of the d~ill holes, (now sto~ed

at Depa~tmen·t of Mines in Hoba~t) mainly to obtain f~esh samples
of volcanic and int~usive lithologies fo~ pet~ological

examination, but I have not made a detailed ~eview of the
p~evious Dial Mine explo~ation.

Howeve~, my imp~essions a~e that the extensive qua~tz + py~ite

with minor copper, arsenic and tin mineralisation occurring in
the "sedimenta~y b~eccias" is p~obably related to the int~usion

of the Lobste~ C~eek Volcanics along the lines of the model
p~oposed by La~ge (in: La~ge and He~~mann, 1980) but not
necessa~ily involving ext~usion of the felsic magma which I
inte~p~et to be int~usive.

Outc~ops in Dial C~eek upst~eam f~om Keddies Adit and
inte~sections in DHH 6 suggest the p~esence of a ma~ginal phase
o~ shell of alte~ation with tou~maline and mino~ py~ite

mineralisatiol1 over at least 300m along the western contact of
the Lobste~ C~eek Volcanic. Alte~ed LCV with disseminated
py~ite was also inte~sected in DOH 8 indicating that the alte~ed

margin could be continuous for another bOOm around the contact
to the south east. Hughes and Eve~a~d (1952) found that py~itic

~eplacement bodies occu~~ed in the sedimenta~y b~eccias adjacent
to the LCV contact ove~ a length of 20 chains 1400m) in the
~<edd i es area.

Although La~ge (1981) modified his mine~alisation model to
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suggest that the tin in py~itised b~eccias and in qua~tz ­
py~ite veins within the ·LCV we~e p~obably ~elated to an
(unidentified) Devonian g~anite int~usive, 1 conside~ that the
tou~malinisation and mine~alisation could be associated with the
intrusion of the LeV. It seems unnecessarIly complex to
int~oduce a granite into the model if the LCV is itself a felsic
intrusive and has an altered marginal phase with close spatial
association to alteration and mineralisation in the count~y

rocks. The LCV would not seem to be a good reactive target for
tourmalinisation by a Devonian hydrothermal system.

Furthermore the broadly similar quartz ~ pyrite alteration
associated wi"th a felsic intrusive on the Penguin foreshore
suggests the possibility of more extensive Cambrian? intrusive
related hydrothermal activity. Several other pyrite occurrerlces
of disseminated or unkown style are charted by Bamford and Green
(1988) along the Leven River (Brown's, Colburn's, Radford's,
unnamed 067) and near Black's Mn prospect; in each case LeV or
somewhat more felsic rocks which I interpret to be intrusive
relatives of LCV, occur close nearby.

Penguin "ine Area

Acco~ding to Hughes (1953) the Penguin Mine workings were long
since filled in and little could be seen there even then; I had
a bit of a surreptitious poke about the vicinity (now overgrown
with creepers) and found nothing to contradict Hughes' story.

However, there is an extensive zone of quartz-sericite
alteration and disseminated py~ite mineralisation within and
around the felsic int~usive stock outcropping on the adjacent
shore platform. Within this altered zone and particularly to
landward in the vicinity of Penguin Mine and about 50m to the
east, are numerous gossanous veins upto Scm wide and scattered
slugs and small pods of massive pyrite. The veins often have
bleached alteration selvedges upto 20cm wide and are commonly
steeply dipping with NNE trends associated with minor faults or
in en echelon E-W arrays.
This vein style mineralisation fits the earlier descriptions
discussed by Hughes lop cit); apparently the sulphides contained
Ag, Pb~ Cu, Au~ Ni?, and Co in association with carbonate.

The felsic stock outcrops over a width of about 100m with a
number of narrow ENE trending dykes extending to the east; the
western margin is also extremely irregular with short dyke like
projections and angular fault displaced wedges. The main stock
is mostly weathered but where fresh (eg:34598) has a medium
grained hypidiomorphic granular looking fabric and appears to be
composed of grey feldspar, some quartz and pale greenish grey
altered ferromagnesian and minor (~O.5~) but ubiquitous fine
disseminated pyrite and a trace of chalcopyrite.
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Bu~ns (1963) gave a desc~iption and majo~ element analysis f~om

this stock (No:4. Table 8 p59) indicating that the plagioclase
is heavily se~icitised and the mafic mine~al is t~emolite which
is p~obably ~eflected in the su~p~isingly high 5% MgD.

St~ong qua~tz-se~icite? alte~ation is p~esent in the adjacent
~ocks fo~ at least 200m to the west and a~ound 100m to the east;
the alte~ation intensity appea~s to diminish seawa~d into weake~

patchy qua~tz-epidote alte~ation with ve~y mino~ disseminated
py~ite <0.5% and t~aces of chalcopy~ite.

The st~ong qtz-se~ alte~ation tends to be quite pe~vasive but in
unoxidised samples clastic/sedimentary textures are well
preserved indicating that the precursors were mainly
unst~atified pebbly conglomerates and lithic sandstones with
some well bedded f.ne g~ained sandstones and siltstones towards
the weste~n ma~gin of the zone, (eg: D130, 0138, 0147, 0148).
This alteration type is associated with dissErninated pyrite
gene~ally a~ound 1 to 2% but locally upto 5% and t~aces of
py~~hotite (0138), galena (34566) and chalcopy~ite.

Representative samples for geochemical analysis are 34565,
34566, 34568, 34570~

The alte~ation bounda~ies a~e quite sha~p, pa~ticula~ly on the
western fringe where there are several separate more or less NNE
t~ending zones sepa~ated by appa~ently unalte~ed and
unmine~alised polymictic pebbly g~een mafic? volcaniclastic
sandstones; the bounda~ies a~e sometimes but not always faults.
I am fai~ly su~e that some of the "allocthonous" slabs mapped by
Burns (op cit) are alteration zones.

Sample No: 34569 is ~ep~esentative of the weake~ pe~iphe~al

alte~ation.

The spatial association between the stock and alte~ation zone
suggests a po~phy~y style magmatic type of mine~alisation; the
~elationship between the disseminated and vein type
mine~alisation is not clea~ but a deg~ee of fault cont~ol on the
ma~gins of both stock and alte~ation suggest that they a~e not
post tectonic. The associated dykes bea~ a conside~able

megascopic ~esemblance to the Lobste~ C~eek Volcanics, as
discussed above.

Such felsic int~usive ~ocks appea~ to be widesp~ead in the
Camb~ian sediments of the Dial Range t~ough but have not been
obse~ved in the Ba~~ington Che~t o~ siliciclastics of the Dial
G~oup. Bu~ns (1964) noted the p~esence of ke~atophy~e boulde~s

in Duncan Conglome~ate at My~tle C~eek which implies a p~e Late
Camb~ian time of int~usion. He also conside~ed that the Lobste~

C~eek Volcanics had been emplaced ea~ly du~ing Camb~ian

sedimentation befo~e the deposition of the Ba~~ington Che~t lop
cit p31l.



This ~econnaissance and ~eview has found indications that the~e

a~e at least fou~ styles of mine~alisatiDn in the a~ea of EL
9/92.•
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al P~obably the oldest recognised type of mine~alisation is the
extensive qua~tz + py~ite alteration within and adjacent to
Camb~ian7 felsic intrusive bodies as obse~ved at
Keddies/Dial Mine, Penguin Mine and repo~ted in seve~al

other localities in the Dial Range area. An intrusion
related hydrothermal origin is suspected with mineralising
solL\tions possibly derived in part fro!n the felsic magma
(tourmalinisation) and in part from connate fluids in the

cDuntry rocks. The mineralisation is known to be associated
with minor copper, tin and arsenic at the Dial Mine area and
traces of galena have been obse~ved at Penguin fo~eshDre.

Also at Penguin Mine is a spatially associated vein system
with py~itic Cu-Ag-Pb mine~alisation of unce~tain genesis,
possibly ~elated to the int~usive system o~ late~

defo~mation.

•

bl A numbe~ of hematite deposits occur along the weste~n ma~gin

of the Dial Range T~ough pa~ticularly associated with the
contact zone between the P~eCamb~ian Bu~nie FD~mation and
the weste~nmost extent of the lower conglome~ates of the
Dial G~oup. The deposits appear to be subvertical, pa~allel

to the contact, have faulted western margins and are
esentially composed of hematl"te and quartz with textures
suggesting replacement of sedimentary rocks of uncertain
affiliation. A st~ong st~uctua~al cont~ol is implied and
may have been associated with majo~ faults defining the
weste~n ma~gin of the Dial Range T~ough du~ing deposition of
the Dial G~oup and possibly ea~lie~ du~ing the Cambrian. The
timing of this mineralisation is uncertain; previous
geologists have taken the p~esence of ~ounded pebbles of
massive hematite in conglome~ates of the Dial G~oup to
indicate ~ewo~king of olde~ lie: at least Camb~ian)

mineralisation but the p~esence of simila~ though gene~ally

less intense hematite ~eplacement in the conglome~ates leg:
Dial r~on) indicates that the p~ocess Was active in post
Camb~ian time.
The I~oncliffs deposit, which is limonitic, 1S interpreted
to have been de~ived by oxidation of a hematite deposit
although the~e is evidence that the~e was some py~ite in it.
Othe~ than this occu~~ence the hematite bodies cannot be
regarded as gossans and previous, perhaps not very
exhaustive, sampling has not turned up any significant base
or preC10US metals in them.

•
c) Widely scatte~ed in the Dial Range a~ea a~e small vein and

fault fissu~e type deposits of somewhat va~iable repo~ted

metal assemblages p~incipally including Cu-Ag-IAul, Ba-IPbl
Ba-ICu) and Pb-Ag. They occur in va~ious Camb~ian
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d)

lithological units and in most cases appear to be related to
faults which Burns (1964) attributed to Devonian
deformation. The vein style mineral occurrences may
therefore be from syn-deformational hydrothermal processes
or related to post tectonic granite intrusion as suggested
by Leaman lin: Morrison and Davidson, 1988). The quartz
vein-Cu deposits at Rutherfords and Copper King probably
fall into this category, although they are in PreCambrian
sediments, and likewise have a strong fault zone control
which parallels the hematite lodes and suggests a structural
if not temporal link.

The py~~hDtite skarn deposit at Natone seems to be
unequivocally related to contact metamorphic/metasomatic
effects of the Devonian intrusion of Housetop Granite.
Leaman (op citl interprets that the granite is extensive in
the subsurface in the Dial Range area and concurs with Large
(1981) in attributing the tin at Dial Mine to Devonian
mineralisation.



- 49 - 006094

G.R,
ULVERSTONE metallic mineral deposits
map sheet 8115 III - 8115 IV
Tasmania Department of Mines

EL 8/77 Progress report on exploration
during the period 1/1/80 - 31/7/81,
Shell Co. of Australia Ltd
TOM Open File No:? '82-17~

7 REFERENCES

Bamford, A.L. and Green,

• 1988

Banwell, L.D. 1981

Berry, R.F., Elliott, C.G. and Grey, D.R.
1990 EXcu~5ion GUIde E3; Structure and

tectonics of western and nortt,er-rl
Tasrnarlia. lOtt, Australian geological
Conven"t i on, Hobart ~ 1990

Blake, F. 1928 Barite in Tasmania, Tasmanian Dept of
Mines, Unpubl report

Brown, A.V. 1989 EoCambrian to Middle Cambrian mafic
volcanic rocks. in: Burrett, C.F. and
Martin, E.L. Geology and mineral
resources of Tasmania. Geol. Soc. of
Australia, Special Publ. 15: p61-69

•
Burns, K.L.

Burns, K.L.

1961

1963

The Ironcliffs Mine, Penguin.
Tasmania Department of Mines
Technical Report No. 5

DEVONPORT Geological Atlas (map sheet
29) 1 11 to 1 mile series; Tasmania
Department of Mines

Burns, ~::. L. 1964 Geological Survey Explanatory Report:
DEVONPORT 1" to 1 mile series;

"Tasmania Department of Mines

Byrne, J.D. 1969 Schedule of proposed holes, EL 13/68;
Minops Pty Ltd
TDM Open File No: 69-574

Corbett, ~::. D. 1989 Cambrian Mt Read Volcanics and
associated mineral deposits; in:
Burrett, C.F. and Martin, E.L. Geology
and mineral resources of Tasmania.
Geol. Soc. of Australia, Special Publ.
15: p119

•
Corbett, K.D. 1992 Stratigraphic-volcanic setting of

massive sulfide deposits in the
Cambrian Mt Read Volcanics, Tasmania.
Economic Geology V87, pp564-586



- 50 - 006095

•
E..-dmanis, J.

Gee, R. D.

Gee, R.D.

1969

1967

1977

EL 13/68 and 14/68, P..-og..-ess ..-epo..-t to
30 Septembe..- 1969; Minops Pty. Ltd.
TDM Open File No: 69-580

BURNIE Geological Atlas (map sheet 28)
1" to 1 mile series; Tasmania
Depa..-tment of Mines

Geological 5u..-vey Explanato..-y Report:
BURNIE 111 to 1 mile series; Tasmania
Depa..-tment of Mines

G..-ace, D. P. 1972a Natone a..-ea - Phase 1 Repo..-t, EL 1/69;
Tasmine,., N. L.
TDM Open File No: 72-897

1972b Exploration Licence 9/72 Dial Range
area; Prospecting Report
Tasrnine:< NL
TDM Open File No: 72-898

Hughes, T.D. and Eve..-a..-d,
1952

P..-og..-ess ..-epo..-t on d..-illing, Natone
a..-ea ELs 13/68 and 14/68; Minops P/L.
TDM Open File No: 69-553

•

Hughes, T.D.

HLighes, T.D.

1953

1969

The Dial Range mine..-al field.
Tasmania Depa..-tment of Mines
unpublished ..-epo..-t

G.
py..-ite p..-ospects at Dial C..-eek
(Keddies). Tasmania Depa..-trnent
Mines unpublished ..-epo..-t

of

Jennings, 1. B. et al
1959

Jennings, LB. et al
1979

SHEFFIELD Geological Atlas (map sheet
37) 1" to 1 mile series; Tasmania
Depa..-trnent of Mines

Geological Su..-vey Explanato..-y Repo..-t:
SHEFFIELD I" to 1 mile se..-ies;
Tasmania Depa..-tment of Mines

Jago, J.B. and B..-own, A.V.
1989 MIddle to Uppe..- Cambrian fossilife..-ous

sedimenta..-y ..-ocks. In: Bu..-rett, C.F.
and Ma..-tin, E.L. Geology and mine..-al
resources of Tasmania. Geal. Soc. of
Australia, Special Pub!. 15: p74-83

•
La..-ge, R.R. and He..-..-mann,

1980
W.
P..-og..-ess repo..-t on EL 24/73 to
Decembe..- 1979; GEOPEKO
TDM Open File No: 80-1474



- 51 - 006096

Davidson, J.K.
1988 EL 46/86

Year 1;
TDM Open

•
Large, R. R.

Morrison, K.C. and

Noldart, A.J.

Rowe, S.M.

Ru:<ton, P.A.

Ru,·,ton, P.A.

1981

1966

1963

1983

1984

Progress report EL 24/73, Dial Range -
1980 field season. GEOPEKO
TDM Open File No: 81-1591

IDial Range) Annual Report
Derwent Minerals P/L
File No: 88-2780

Cuprona Iron Deposit~ Tasmania
Department of Mines Technical Reports
No: 10

Black's manganese deposits, Dial Range
Department of Mines Tech Reports No: 7

The Natone pyrrhotite-magnetite skarn;
Shell Co. of Australia Ltd
TDM Open File No: 83-2041

EL 8/77 - Riana, Progress report on
exploration during the period 2/9/83
to 1/3184.
Shell Co. of Australia Ltd
TDM Open File No: 84-2142

Thomas, D.E. and Henderson, Q.J.
1943 Some iron dep[osits in the vicinity of

Burnie; Tas Dept of Mines unpublished
report, 1943:p205-211• Turner, N.J.

Turner, N. J. ;

1989

Bottrill,
1992

PreCambrian, Ch:2 in: Burrett, C.F.
and Martin, E.L. Geology and mineral
resources of Tasmania. Geol. Soc. of
Australia, Special Publ. 15: p74-83

R.S.; Crawford, A.J.; Villa, I.
Geology and prospectivity of the
Arthur Mobile Belt. Bulletin Geol
Surv las 70: 226-232

Twelvetrees, W.H.

Twelvetrees, W.H.

1903

1909

Report on the Dial Range and some
other mineral districts on the
northwest coast of Tasmania.
Department of Mines Tasmania Publ.

Gunns Plains, Alma and other mining
fields, Northwest Coast; Tasmania Dept
of MInes, Geol.Surv. Bulletin No.5

•
Twelvetrees, W.H. and Reid, A.M.

1919 The iron ore deposits of Tasmania;
Mineral Resources Geol. Survey Tas: 6



- 52 -
006097

•

•

•

Von Strokirch, T.

Whitehead, C.H.

Whitehead, C.H.

Wilson, P.A.

1985

1988

1989

1982

Relinquishment report on the Cuprona
section of EL 8/77 - Riana;
CRA Exploration P/L Report No: 13394
TOM Open File No: ?

EL 30/86-Cuprona, Annual Report
1987/88; C.W.Davis
TOM Open File No: 88-2791

EL 30/86-Cuprona, Annual Report
1988/89; C.W.Davis
TOM Open File No: 89-2945

Annual Report EL 24/73 - Dial Range
1981-82 Field season. GEOPEKO
TOM Open File No: 82-1875



APPENDIX I 006098
;;;
~

'"LIST Of 5AlRES DIAL RAMJE EL 9/'/2 ~

"~-
~ ~
~ J
~

~..
• ~ J

).

~ ~
:t
a.

~
j

.... ,j

AM6 co-ordinates ,,:
'" 3-.] 0

j " !3'"Sample No Location l)escription E N I': (}.

----------------------------------------------------------------

34501 Dial Iron prosped HematitIc conglooerate 418000 543%1)) I
34502 417700 5439270 I
34503 417]1)) 5439150 I
34504 417700 5439350 I

34505 Natone JW1dion oxidised limonitic ironstone 409400 5442200 I
34506 Cuprrna, Nth Quarries Hematitic ironstone 412400 5445S50 I
34507 412450 5445600 I
34508 412300 54454SO I

34509 Sulphur Ck Point Hematite stained conglomerate 418300 5450340 I
34510 Pyritic pebbly sandstone I

34511 Ironch He road Feldspar porphyry 418050 5441350 I I
34512 Hematite on joints In Duncan Congl 418000 5441350 I

• 34513 81 ark' s ~ prospect Trench No 5, Mn a"des 419050 5440200 I
34514 Shaft No 1, lioonitic ferricrete 418940 5440190 I
34515 5440185 I
34516 Trench No 3; Mn oxides 418940 54401bO I
34517 Trench No 3; lioonitlc ferrlcrete I

34518 BI ythe Ri ver 100. limonite veins in congl. 4120SO 5444430 I
34519 • Limonite stained shd. slst/oudst. 412070 5444300 I
34520 Lioonite stained lenses in mudstone 411970 5444280 I
34521 BI ythe Ri ver Ironstone Massive compact heoatite, 90% Hem 411750 5444500 I
34522 Si 1iceous blebby heoati te, SO% He. I

34523 White Hills Rd Quarry Pyritic chert; 2'. Py 422800 5445450 I

34524 Penguin Sports Centre SIlICeous breccia; 51 hematite 421600 5446180 I
34525 MaSSive coopact heoatite; 90% He. I
24526 Weathered pebbly conglomerate .ith hematite in mat 421500 5446240 I
34527 Penguin Speed.ay Massive compact hBlatltej "BOI H"" 421440 5445920 I

34528 Kaines' Barite prospect Vein; 951 barite, 51 carb+Chl 417200 5434470 I
34529 Vein; 907. barite, 107. carb+chl I
34530 Sheared vein/..llrockj '107. barite, 57. carbo I
34531 Andesitic volcanlclithlc sandstone I
34532 I
34533 Andesitic/basaltic clast, fs phyric, flattened? I I• 34534 0.3. basalt dyke
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34535 Sullocks Hill Ba prospect Weathered polymict cglloudstone 423OBO 544504Q I
34536 Weathered lilooite stained mudstone I
34537 LioooitlSed coogl!oudst I
3453E Pyritic siliceous Siltstone; (57. Py I
3453~ 60ssanous III. Sll. 51st; 17. relict Py I
34540 Lioonitic coogl!ludstj trace Py, barite I
34541 B•• slst; Ba veins and lioonite encrustatioo I

34542 Badger's prospect Lioonite stained clay 41~150 5444Q90 I
34543 Silicfd. fs phyric Rhyolite (57. Py b,wk I

34544 Devon Consols Weathd. polyoictic conglomerate 421570 5445800 I
34545 Weathd. fel si c fs porphyry? I
34546 Polylict mafic volc. sst; 17. Cpy, 17. Hem I
34547 Polyoict mafic volc sst; (17. Heo, (0.17. Py I
34548 PolYlict mafic volc sst; 17. Py, 17. Cpy. I• 3454~ Prestoo Road Kerrison Volcs; ..fic vo1c. sandstooe 427350 543~04Q

34550 427200 5439100
34551 42724Q 5439200 I

34552 Sunns Plain Road Ilotton Spi lite 424800 5434700 I I

34553 Hardstaff Creek Silicfd felsic volcaniclastic breccia, 0.5% Py 420250 5437960 I
34554 Pink fs-Ihbll felsic porphyry; floater 420260

34555 Purtons Road Feldspar phyric licro diorite? 421800 5438500 I I

34556 Isandula Road Fs Ihbll porphyritic felsic intrusive? 427600 5435100
34557 with carb-epid alt.

34558 Sunns Plain Road Weathd chert; trace Py, Cpy 42365Q 543274Q I

34559 Walloa Ck Cu line Silicfd cengl. 207. Hem, 57. Py dis,,"!vns 419400 543~70 I
34560 ax grn 51st, qtz!chl!carb, .inor diss HeI, Py,Cpy 41~4'lO 5432800 I

345b! Ladders Point Pyritic blk siltstone; 27. Py 426500 544b880 I

34562 Lobster Ck Rd. Earthy limonite in cataclasite? 42524Q 5443850 I

34563 Beecraft Megabreccia Vn!dlss" Py '107. In bIk chert, on faults 423530 544774Q

• 34564 Keddies Silicfd!pyritic brecc!coogl; 507. Py 420560 5441150 I



APPENDIX I

LIST OF 5Alf'LE5

006100
DIAL RAtIi£ EL 9/92

•
Sample No Locatioo

34505 Beecraft Kegabreccia
34566

Descriptioo

Silicld polyoict congl, dis... IlPy, {0.5'l~

dIS'" Py,Sn,Cpy

ItI3 clt-Ordinates

E N

422900 S447900
422900 5447BSO

I
I

34567

34568
34569
34570

Leven River

Beecraft Kegabreccia

"

Silicfd pyritic breccia, SlPy

51icfd poly.ict cangl; 27. Py, trCpy
Wkly silicld poly.ict clIlgI; IlPy, tr Cpy
5ilicfd rock? 27. So, IX Py, tr Cpy

422300

423000
423040
423200

S436SBO

5447800
S4478BO
S447815

I

I
I
I

34571 Cuprllla: heGati te
34572
34573
34574
34575
34576
34577

• 34578
34579
34SBO
34S1l1
34SB2
34SB3
34SB4
34S1lS
34SB6

Irlllcli ffs

"

BRI lSO-I80'
SRI 180-219'
BR2 80-110'
BR2 110-140'
BR2 140-169'
BR3 110-130'
SR3 13o-ISS'

DOl 12'
001 63'6'
DOl 95'
DOl 109'
001 110-120'
DOl 130-132'
DOl 210'
DD2 Br 9"-qJ bM

002 74'-81'

lit" SOX liooni te ex Hell?
Fract vn qt,; 60X g05sany~ lioonit
90% coopact IillJ1ite ex Hell?
9Oi. coopact Iioonite ex Hell' vuggy
lit, + 60X Ii...inl y ex Hell?
fragelt of bari te veins lOOX
BF fg sst, 5t carb veinlets
9Oi. barite
.assive coopact lio, minor qt,

412430 S44SSOO

412480 S44SS80
"

41 B900 5444020

411lBSO S443930

I
I

••••
•
•••••
I
I
I
I

34S1l7 Walloa Ck, upper adit
34SBB

34589 Devlll ClIlsols
34590

Bx grn 51st; 107. qt" 607. Hell, 10% Py, 5t Cpy
Bx grn 51st; 20X qt" 20X HeI, 107. Py,{5% Cpy

039 polyoictlc pebbly cangl/sst
042

419430 5432B60

421570 544SBOO

•
I

I
I

•

34591
34592
34593
34594
34595
34596
34597
34598
34599

Looster Ck Road
Dial Road
Dial DOH 6, 1160
Radfords Ck area
Sunns Plain Road
Beecraft Hegabreccia
Teatree Point
Pengui n Hi ne
All iSlJ1 Road

0103
0120

OBS
061
0110
097
0143
0131

LCV diori te' intrusi ve'

Feldspar porphyry
Diori te

Trachyte' dyke
Altered diorite?
Qt,-}eldopathic felsic volcaniclastic

423200 5442900
420780 5442100
4204SO 5441610
422000 54329SO
424300 5433000
4237SO 5447670
424180 5447590
423080 S447820
423100 5439180

I

I
I
I
I

•
I

I
I
I
I

•
I
I
I
I
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•
Salple No Location

DIAL AAN6E EL 9/92

~escnptIon

006101

AI'IJ CI>-ordinates

E N

34600 !sandula ~a. D53 FelsIc volcaniclastic 42741)) 5432950 I I
:'4bO! D5! Felsic aphyric lava or vitric 51st 427500 5432950 I I

34btl2 ~ial ~OH 11, ~60 Poly.ictic conglooerate 423b00 54428bO I
34603 ~ial DDH 7, 77.50 420320 5441240 I
34604 Russell's Adi t D44 Chert fragoent conglooerate 420440 543Il22O I
34605 ~ial ~OH 5, 155. bm Felsic lithic volcaniclastic 420120

-
5440480 I-

34606 Sunns Plain Road ~71 Chert dooinated poly.ictlC coogl. 423500 5432720 I

34607 Walloa Ck D78 Qtz-fs felsic volcaniclastic sst. ~193BO 5433060 I
34608 Applebee Ck D83 419620 5433260 I
34609 Teatree Point W8 Chert dooinated polymictic congl. 424180 5447580 I
34610 Beecraft Kegabreccia D115 Polyoictic congl./ oafic volc sst 423380 5447760 I
34611 D139 422940 5447860 I

• 34612 Sunns Plain Road D 59 /'<Jtton Spi Ii te 424320 5433040 * I
34613 D6B Sabbro 424370 5433000 I I
34614 Lodders poi nt D92 /'<Jtton SpiIi te 426200 5446900 I I
34615 D93 Sabbro 426420 5447020 I I
34616 Dial DOH 7, 9~. 7m F.g. magnetic basalt with gabbro? dykelet 420320 5441240 I *
34617 Penguin Ck Iron "ines ",ssive compact hematite; 90% Hem 419100 5445600 I
34618 Massive compact hematite, patches specular; 90% He I
34619 LimonItIC col1uviWl,Hem pebbles, 20% Hem, 20% Lim I
34620 Compact/botryoidal limonite, resembles IroncIiffes " I

120 80 18 35

•



AI'I'ENDIX I 006102
lIST IF SPECU£NS DIN.. RANGE EL 91'/2

AlIi co-lI'"dinates

-- Spec ttl Location Description E N

D I Dial Iron HetI congle--ate 418000 543%00
D 2
D 3 Cuprona Nth Quarries Hetlati te-qtz ironstones 412550 5445b:iO
D 4
D 5
D 6
D 7 Ironcl i Ife Rd Wd feldspathic oudstlsst/cgl 41B100 5441200
0 8
0 9 Blacks Mn prospect ~dst/sandy oacke 41B100 543975(>
D 10
D II Siltstone 419OBO 544tJl90
0 12
D 13
0 14 conglomerate, chert clasts
D 15 ~dst/conglooerate

D 16 oudstone
0 11 congl ooerate
0 IB conglomerate 419000 5440050
D 19 BI ythe Ri ver oudst/congI; Oial Group? 412060 5444400
D 2<)
D 21
D 22 slst/mudst
D 23 Heo-qtz ironstooe 411100 5444600

• D 24
D 25
D 26
D 22A French's Rd lntbdd lithic sist/sst/oass flOM polymict coogl 411350 5435200
D 23A
D 24A
D 25A
0 26A 5hd qtzite coogl 417420 5435220

21A
D 21B 51st/sst
D 2B Kaines Ba prospect floaters: andesitic lithic sandstones 411300 5435500
D 29
D 30
D 31

2BA Badger's prospect fs phyric rhyolite? 419140 5443940
29A flinty siltstone 419260 5444200
30A pebbly mudstone
31A fs phyric rhyolite? 419160 5444120

D 32 flinty flinty siltstone; vitric?
D 33 felsic volcaniclastic sandstone
D 34 Oevon Consols poly.ict congl00eratic ..fie volc sandstones 421560 5445800
D 35
D 36
D 31
D 38

• D 40
D 41



APPElIDIX I 006103
LIST [F SP£CltlNS Dli\l. RAIIIlE 8. 91'12

--------- --------
AtIi clHll"dinates

• ____~:_~ LOCati~_______~escri~:'___________________E___~__

D 45 Russells Adit flinty siltstone/lithic sandstone 420400 5438220
D 46 lsandula Rd pebbly lithic sandstone/ Cateena 6p 427500 5436800
D 47 micaceous siltstone/
D 48 Isandula Da. Feldspathic lithIc sandstone 427850 5433200
0 49
D 50 fg aphyric rhyolite Dr vltrlC tuff/slst? 427600 5433040
0 52 PU.,Ce<PJS lelslc volcaniclastic Isstl 427450 5432950
D 54
0 55
D 56
D 57
D 58
D bO Gunns Plain Rd I'\etabasalt; !Motton Spi 1itel 42434<) 54331JOO
D b2 Diori te?
D 63 contact .etaoorphosed slst?
D b4 Chert?
D 65 contact oetaoorphosed slst?
D b6
D 67 Sabbro
D 69
D 70 I'\etabasalt; (Molton Spilite; 424230 5432860
D 72 Adi t Creek Barrington Chert 419bB(l 5433520
D 73 Wall oa Creek 419200 5433080• D 74 Chert lithic congl/breccla
D 75 419240
D 76 Lithic sandstone
D 77 Lithic siltstone
D 79 r.-n lithic sst 419420 5432920
D 80 Brn lithic sst with heogl, veins
D 81 Adi t Creek Felsic volcanIclastiC sandstone 419440 5433100
D 82 " 419570 5433180
D 84 Applebee creek leldspar phyrlc lelsic Intrusive? 420360 5433200
D 8b westbank Chaos 6abbro dyke 427800 5445400
D 87
D 88 Silicilied calcareous poly.ict congl
D 89 ~icrogabbro

D 90
D 94 Ladder POInt Intbdd slast/lithic sst 426540 5446340
D 95 Felsic volcaniclastic ilthic sandstone
D 9b Teatree Point I'\etabasalt (Motton Spilite) 424360 5447540
D 99 424000 5447600
D 100 Lobster Ck Rd Red flInty .udstone 425300 4543850
D 101 424940 5443640
D 102 Chert 424840 5443520
D 104 " Is/amph phyric "Lobster Creek Volcamc' 423140 5442880
D 105 " Intbdd mudstone/sandstone; 6urnle Formation? 425200 5443840
D 106 Teatree POInt Fragmental, hya1oclastite7 metabasalt 424130 5447590
D 107 ~dstone congllllllerate 424060 5447560

• D 108 Is/aoph phyric "Lobster Creek Volcanic' dyke 424040 5447600
D 109 " banded chert, lenses in I10ltDll Spi li te 423980
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LIST OF SPECIMENS DIi'L RANGE EL 9i92
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AM6 co-ordinates

Spec No Location De!ienption E N

~-------------------------------------------------------------------------------------
D III Beecraft Keg.breccia Altered/Neathered oetabasalt) 42375() 5447680
D 112
D 113
D 114 SI,elfd polymictic brece/congl 423720 5447700
D 116 Polyolet congl. mafic vole. sst; patchy SI-tp alt 42368(1 544776<)
D 117
D 118 fs pnyric felsic dyke 4n500 544?7bO
D 119 Aliered dioriie .,th dlssem py 423450
D 120 Dlal Road teislC 'lobster Creelf Volcanic l

: lntru51ve? 420790 5442110
D 121 Keddl es \lid sed breccia/congl 420560 5441140
D i'Y} Aito felsic Lobster Creek Voltanlcs 420600 5441190
D 123 Dial Creek 420560 5441220
D 124 P,nk unaltered Lobster Creek Volcanics
D 125 Altd Lobster Creek Volcanics/ tour..llne 420430 5441330
D 127 WattoMes Beach Fe/Mn oxide 422500 5"7780
D 128 Beecraft Megabreccia Polyoiet eonglooeratle/ ..Iic VOltanlelastic sst 422650
D 130 PyrItic silicified sst
D 132 Leven River fstaopl phyrie felsic intrusive 422600 543bb5()
D 133
D 134 pink qtz sandstone 422340 5436690
D 135 pyritic siliclfd limy sed breee/congi 422230 5436690
D 136 pInK qtz sandstone 422340 5436675
D 137 Beecraft Hegabreccia Penguin Mine alteration lone 422920 5447860 vicinity

• D 138
D 139
D 14<i
D 141
D 142
D 143,
D 1"
D 145
D 146
D 147
D 148
D 149
D ISO Cateena Poi nt Puoiceous feldspar phyrlc felSIC volcaniclastic 428240 5442660

•



APPENDIX II
Dial Range EL 9/92
Observed Magnetic Susceptlbllities

006105
Units: 51/1000

Lithostratigraphlc Unit Location Appro, AMG: Li thology fr/wd Magnetic SuS[.
E N Min. Max.

-e-------------------------------------- ---------

Ulverstone retaoorphics Boat Island Dtzite congl fr 0.00 0.02
Mica schist 0.05 0.20

Burnie Formation Boat Island Dt,ite/sst fr 0.00 0.02
Mudstones 0.05 0.20

Westbank Chaos 428200 5445400 Qtz i tel sst fr 0.05
Mudstones tr 0.05 0.10

BeecraH M/b, 422600 54478W Qtzites fr 0.02
BI ytne Rl vor- tr 0.02 O.U

Barrlngton Chert Adi t Creek 419680 5433520 Chert fr 0.01 0.10
.alloa GK q1'f200 54.l3OBiJ fr 0.20 U.30
Lobster Ck Road 424840 5443520 fr 0.05 0.10
Wh,te Hills road 422800 5445450 ir 0.02 0,15

Matton Spi 1i te Bunns Plain Rd 424800 5434700 Metabasalt fr 0.50 0.90
wd 0.50 1.50

424300 5433000 Metabasal t fr 0.50 0.80
Babbro fr 0.60 11. 1)('

Ladders Point 426280 54469W Metabasal t ir 5.00 45.00
Ladders POInt 300m traverse eastwards from 4263(~E/5447000N• WIth readIngs every 5-1Om or 50; on fresh,

pillowed metabasalts:
33.1, 12.4, 10.9, 12.9, 5.3, 21.7, 20.6, 15.4,
14.7, 0.61, 10.4, 3.49, 0.57, 0.48, 14.9, 10.8,
0.58, 0.72, 2.47, 0.45, 0.48, 2.62, 8.06, 9.55,
31.0,0.66,8.02,70.1,0.94,31.3,0.61,8.03
4.16, 0.75, 40.9, 30.4, 16.5, 0.51

Teatree POlnt 424360 5447540 Pillowed metabasalt ir 5.00 25.00

Ladders Point 426300 5447000 Chert fr 0.01 0.02
Red interpillow mudstone ir 0.13 0.66

•

Lobster Creek Volcanics Gunns Plain Rd 42431}) 54J:iJOO Diorite dyke? fr 6.00 15.00
Lobster Ck Road 42,,200 5442800 fs-amph phyrlc dlorite ir 0.30 13.00
Dial Road 420750 5442100 fs-amph phyric dIorite 'wd 1.30 3.00
Dial Ck IVedd,es 420560 5441220 pInk LCV diorite fr 10.00 15.00
Leven River 422600 5436650 fr 9.00 20.00
DIal Ck IVeddies 420600 5441190 altd LCV dlorlte altd 0.10 0.20

420560 5441220 altd 1.30 4,C.JQ
420430 5441330 altd/tourmalinised diorIte altd 0.10



APPENDIX II 006106
Dial Range El 9/92
Observed Magnetic SusceptIbIlitIes Units: 51/1000

-------------------------------------------------------------

lIthostratigraphic Unit Locati an Appro. AIlG: lithology fr/wd Magnetic Susc.
E N Min. Max.

e---------------------------------------------------------

Kerrison Volcanics Prestoo Rd 427280 5439100 oafie vlelastie sandstone fr 3.30 18.00
Isandula Rd 427600 543510Q Fs porphyry intrusive' fr 0.40 4.50
Alllsoo Road 423100 5439180 felsic v/clastie slstlsst fr 0.10

Wilsonia Volcanics Isandu Ia Dam 427600 5433020 Aphyrle slile Rhyolite? fr 0.08 0.12
42745<) 5432950 Pumie felsic v/elastie fr 0.08 0.12

Applebee Voeanlcs Wall oa Creek 419380 5433060 Felsic v/clastic sst fr 0.05 0.15

Cateena Group Devon Consuls 421570 54458(1) CongI-oalie vlelasties fr 0.50 0.70
Preston Rd 417100 5439100 ~udst!feldspathie sst fr 0.04 0.08
lsandula Rd 417500 5436800 ~udst/feldspatie sst wd 0.70 1.25
Isandula Dam 417850 5433100 Feldspathie lithic sst od 0.25 0.45
"estbank Chaos 427800 5445400 grn ~ blk mudstooe Ir 0.15 0.45

Poly.let lImy eangl. fr 0.30 1.00
Ladder Point 416540 5446340 [ntbdd slst/feldspathle sst Ir 0.10 0.40

Keddles 420560 5441150 Siliefd/Py sed breccia fr 0.02 0.10
Leven River 422230 5436690 fr 0.07 0.21

Radfords Ck Sroup Fnnchs Rd 417350 5435200 Andesitie v/eI,stles 00 0.30 l. 90
Kdlnes Ba prospect 417100 5434470 bari te veIn fr 0.06 0.09• Andesitie v/clasties Ir 0.10 0.40
Nalloa Creek 419240 5433080 Chert brece/cgl/lith sstlslst fr 0.10 0.20

419420 5432920 ~afle lithic sst/sIt Ir 0.20 0.45

B/craft ~ T1ree Megabreceia 1e.tree F'oint 424200 54476C{) Cht pebble congl/mudstone fr 0.50
414180 5447580 Cht pebble eongl/llthic sst fr 0.10 0.15

Beecraft 423680 5447760 eongI-oafic v/elastie sst fr 5.00 30.00
altd <l 1.00

422650 5447780 fr 0.25 0.60
P~nguln MIne area 422920 5447860 Siliefd/Py v/clastic seds altd 0.20 1. 30

Dial Group Frenehs Pd 417420 5435220 5hd qt,ite eongl. wd 0.05 O.OB
Penguin Beach Chert pebble congi fr 0.25 0.35

with Jasper clasts fr 0.02 0.03
Chert petble congl fr 0.03 0.05
Congi ! stroog Hem al t altd 0.35 0.45

Leven RIver 422340 5436680 pi ok qtz sandstone lr 0.10 0.15

Hematitic Ironstones Blythe Piver 411750 5445500 massive compact h~atlte, qtz fr 0.60 1.20

1ertiary basal t Kalnes Ba prospect 417100 5434470 0.3m dyke fr 7.50 12.00• Ladders Pm nt 426530 5446300 Basal t !lao fr 1.00 4.00
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SUMMARY AND IMPLICATIONS OF PETROGRAPHIC WORK ON
PASMINCO DIAL RANGE EL 9/92

• Tony Crawford, 26/3/93

The samples examined were collected by Wally Herrmann during
a reconnaissance mapping-sampling program for Pasminco in late
1992. I am impressed by the detail of Wally's observations, and most
of my petrographic work supports his assignments and conclusions.
There are clearly big problems with Bums' stratigraphy, and I offer
the following thoughts towards reconciling some of these with Wally's
observations and my petrographic assignments.

•

•

1: LOBSTER CREEK VOLCANICS
Despite being put at the bottom of the stratigraphic pile by

Bums, this unit is clearly a correlate of the Mount Read Volcanics
sensu stricto. None of the samples I have looked at are volcanic. AI
are holocrystalline intrusive plagioclase-phyric hornblende diorites,
very similar to rocks I described from the Preston ElL of Geopeko in
the Leven Gorge area. I have some detailed geochemical data for the
latter, and am sure that the samples collected by Wally represent part
of the same late stage intrusive episode.

If these were intruded through or into the recently emplaced
allochthon (which in this region probably included parautochthonous
slivers of basement including rift tholeiites and dolomites), I would
imagine that the possibility of porphyry Cu-Au mineralization might
be more tantalizing than previously considered for the Mount Read
Volcanics.

2: MOTTON SPILITE
These rocks are all tholeiitic metabasalts, typical of the Latest

Proterozoic rifted passive margin. I am certain that compositionally,
they will overlap the fields for the Crimson Creek Fmn and Smithton
tholeiites, and that the Barrington Chert is a correlate of the chery,
hematitic siltstones and associated rocks of the Success Creek Group
and units below the basalts in the Smithton Trough. In the Smithton
Trough, such basalts and associated rocks are in situ, but in the Dundas
and Dial Rge Troughs, they may be allochthonous, having been dragged
westward along the base of the overthrusting ophiolitic allochthon.



•
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3: MEGABRECCIA UNITS
These very distinctive rocks are all remarkably similar, and are

composed of varying proportions of cherts, carbonaceous siltstones,
tholeiitic basalts (often quenched) and subordinate dolomites. They
are clearly derived from either the passive margin to the west (exact
petrographic correlates are present throughout the Smithton Trough,
for example), or from the advancing parautochthon of Motton Spilite­
Barrington chert. Interestingly, however, there is apparently no
ophiolitic detritus in the samples I looked at, which tends to support a
westerly derivation, from an area in which the ophiolite had yet to be
emplaced. Uplift and collapse of a passive margin to form a foredeep
is one of the standard stages in emplacement of big ophiolite sheets. I
think that the Dundas - Dial Rge Trough formed as this foredeep, and
did not exist before ophiolite emplacement as a distinct volcano­
sedimentary trough.

4: CATEENA GROUP flO. f4n.\J-~
This suite of rocks is almost identical petrographically to the

samples from the megabreccia, and demand a similar age and
provenance. I have not read Burns (1964) carefully enough recently
to remember the details of his stratigraphic assignments, but we can
be absloutely sure that the Cateena Group samples that I have looked
at are from the same stratigraphic unti as the Megabreccias,
presumably minus the intense and complex deformation. One sample
however, 34605J recorded by Wally as being from the Cateena Group,
is petrographically absolutely unlike the other samples, and is
composed of detritus from felsic volcanics. It is better correlated with
the Kerrison-Wilsonia-Applebee 'Volcanics', with which it matches
petrographically. I have not gone through the maps to see what sort
of a problem this throws up for map interpretation, but there is no
doubt about the petrographic assignment. I would argue that the
Cateena Group and the Megabreccias were deposited ever before there
were any Mt Read Volcanics or their correlates, so that 34605 and its
correlates (Kerrison-Wilsonia-Applebee) must significantly post-date
the Cateena-Megabreccia units.

5: RADFORDS CREEK GROUP
Wally was inclined to draw a strong link between the Radford's

Creek Group and the Cateena Group, based on field and hand specimen
evidence. However, sample 34531 is a volcaniclastic sandstone
derived from plagioclase+quartz-phyric felsic volcanics and is akin to
the Kerrison-Wilsonia-Applebee Volcanics. It is nothing like the
Cateena Group - Megabreccia volcaniclastics. Supporting this
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interpretation, 34533 is a typical Beulah Formation andesitic clast in a
volcaniclastic conglomerate from the Radford's Creek Group, which
clearly indicates that this formation either post-dates or is
synchronous with the Mount Read Volcanics.

The third sample of Radford's Creek Group that I examined,
34606, is quite clearly a petrographic correlate of the Megabreccia ­
Cateena Group volcaniclastics, having lots of chert clasts and tholeiitic
basalt detritus. This suggests, especially when coupled with Wally'S
observation that the Radford's Creek Group is commonly composed of
chert-basalt conglomerates, that there is a mapping problem, and that
the main part of this stratigraphic unit is, in fact, a direct correlate of
the Cateena Group (as suggested by Wally). However, in the area of
Kaine's prospect, at least, the Radford's Creek Group appears to have
strong petrographic similarities to the Kerrison-Wilsonia-Applebee
'Volcanics'. This problem can probably be sorted out by a careful look
at the maps (and illustrates the value of petrographic work to regional
mapping!).

6: KERRISON-WILSONJA-APPLEBEE VOLCANICS
I am not t06 sure of the stratigraphic levels at which these

formations occur (eg Applebee are apparently interbedded in the
Radford's Creek Group, but the latter formation at this locality may be
mis-identified). The major point arising from this petrographic work
is that there can be no doubt that all the rocks I have looked at from
these units are very similar quartz-feldspar-vitric ash volcaniclastics
derived from Mount Read Volcanics-type lithologies. They contrast
markedly with the Cateena Group - Megabreccia volcaniclastics, and
are probably better corelated in a regional sense with the Southwell
Subgroup - Tyndall Group.

7: DYKES IN THE MEGABRECCIA
Supporting the claim that the Megabreccia volcaniclastics pre­

date the Mount Read Volcanics-type magmatism in this region, is the
occurrence of two dykes of dacite and andesite through the
Megabreccia.
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SUMMARY OF PETROGRAPHIC ASSIGNMENTS

PAS MINCO DIAL RANGE EL 9/92

Tony Crawford, 26/3/93



•
LOBSTER CK VOLCANICS AND CORRELATES

SAMPLE NUMBER: 3451 1
LOCATION: lroncliffe Rd., Lobster Ck Volcanics
SUMMARY: This is a plagioclase+sparsely hornblende-phyric
microdioritic shallow intrusive similar petrographically to 34593.

SAMPLE NUMBER: 34555
LOCATION: Purtons Road, Lobster Creek Volcanics
SUMMARY: This is a very well-preserved sparsely plagioclase­
phyric hornblende microdiorite.

SAMPLE NUMBER: 34556
LOCATION: Isandula Rd, Lobster Ck Volcanics
SUMMARY: This was a plagioclase+sparsely homblende-phyric
microdioritic shallow intrusive similar to 34592 and 34593, and
the Leven Gorge diorites.

OOfllJ2

SAMPLE NUMBER: 34591
LOCATION: Lobster Creek Volcanics from Lobster Creek Road.
SUMMARY: This is a well-preserved sparsely plagioclase-phyric
hornblende microdiorite, similar to 34593, 34555 and 34598, and
those from the Leven Gorge area.

• SAMPLE NUMBER: 34592
LOCATION: Dial Road, Lobster Creek Volcanics
SUMMARY: This was a plagioclase+sparse hornblende-phyric
microdiorite similar to 34555, 34598 and 34593.

SAMPLE NUMBER: 34593
LOCATION: Dial DDH 6, 116m, Lobster Ck Volcanics
SUMMARY: This is a hydrothermally altered plagioclase+sparsely
hornblende-phyric dioritic intrusive rock, again similar to those
from the Leven Gorge area.

SAMPLE NUMBER: 34594
LOCATION: Radford's Ck Area, Lobster Ck Volcanics
SUMMARY: This is a plagioclase-phyric fairly evolved microdioritic
intrusive rock from a small stock or plug. It is petrographically
very similar to the dioritic intrusives from the Leven River Gorge
area.

•



•

•

006113 21

SAMPLE NUMBER: 34595
LOCATION: Gunns Plain Rd. Lobster Ck Volcanics. A small intrusive

microdiorite body in fine sandstones.
SUMMARY: This is a quenched, aphyric, dacitic chilled margin of a
small intrusion, which contains long, hollow bladed plagioclase
crystals in a spherulitic, formerly glassy groundmass.

SAMPLE NUMBER: 34598
LOCATION: Penguin Mine, Lobster Ck Volcanics
SUMMARY: This is a low greenschist facies holocrystalline dioritic
intrusive rock with pronounced similarities to those from the
Leven Gorge area.

WILSONIA AND KERRISON VOLCANICS

SAMPLE NUMBER: 34601
LOCATION: fsandula Dam Wilsonia Volcanics
SUMMARY: This is probably a devitrified volcaniclastic siltstone
originally dominated by comminuted felsic ash.

SAMPLE NUMBER: 34600
LOCATION: Isandula Dam, Wilsonia Volcanics.
SUMMARY: This is a volcaniclastic sandstone derived entirely from
quartz+plagioclase-phyric glassy felsic lavas.

SAMPLE NUMBER: 34599
LOCATION: Allison Rd; Kenrison Volcanics
SUMMARY: This is a bedded specimen composed of volcaniclastic
sandstone and siltstone derived largely from explosive
quartZ+albite-phyric felsic volcanics; the finer beds also seem to
cany a minor component derived from pelitic metamorphics.

SAMPLE NUMBER: 34551
LOCATION: Preston Rd., Kerrison Volcanics
SUMMARY: This is a volcaniclastic sandstone derived from
plagioclase+augite-phyric andesitic to dacitic volcanics,
presumably correlated with the Mount Read Volcanics (eg Beulah
Formation).

SAMPLE NUMBER: 34599
LOCATION: Allison Rd; Kenrison Volcanics
SUMMARY: This is a bedded specimen composed of volcaniclastic
sandstone and siltstone derived largely from explosive
quartz+albite-phyric felsic volcanics; the finer beds also seem to

• cany a minor component derived from pelitic metamorphics.
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APPLEBEE VOLCANICS

SAMPLE NUMBER: 34608
LOCATION: Applebee Creek, Applebee Volcanics.
SUMMARY: This is a volcaniclastic (tuffaceous) sandstone
dominated by quartz and feldspar detritus and recrystallized vitric
ash from explosive felsic volcanism of 'Mount Read Volcanics' type.

SAMPLE NUMBER: 34607
LOCATION: Walloa Creek, Applebee Volcanics
SUMMARY: This is a volcaniclastic (tuffaceous) sandstone
composed of quartz and plagioclase crystal detritus in a reworked
vitric ash matrix. It is similar to some Southwell Subgroup
volcanogenic sediments. Is is similar also to sample 34605.

MEGABRECCIA UNITS

SAMPLE NUMBER: 34609
LOCATION: Tea Tree Point (Megabreccia)
SUMMARY: This is a coarse sandstone dominated by clasts of
carbonaceous shale and siltstone, with a minor volcanic component
from Motton Spilite metabasalts. It is strikingly similar to
34604, and is almost certainly from the same unit.

SAMPLE NUMBER: 34611
LOCATION: Central section of the Beecraft Megabreccia.
SUMMARY: This is a coarse, mainly volcaniclastic sandstone
derived from a terrain dominated by tholeiitic basalts and shallow
intrusive dolerites and I~ogabbros correlated with the Motton
Spilite. It has a greenscRist facies burial metamorphic
assemblage.

SAMPLE NUMBER: 34610
LOCATION: Beecraft Megabreccia coastal outcrop at the eastern
end of the Megabreccia.
SUMMARY: This is a greenschist facies volcaniclastic sandstone
derived dominantly from Motton Spilite-eorrelated tholeiitic
metabasalts and dolerites, but with a minor detrital metapelite
component. It is similar to samples 34602 and 34604.



•
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MOTTON SPILITE AND CORRELATES

SAMPLE NUMBER: 34615
LOCATION: Lodders Point, Motton Spilite
SUMMARY: This is a tholeiitic dolerite dyke or very thick lava flow,
correlated with the Motton Spilite, that contains micro- pegmatoidal
patches of similar material. It has a prehnite-pumpellyite facies
alteration assemblage.

SAMPLE NUMBER: 34613
LOCATION: Gunns Plain Rd., Motton Spilite
SUMMARY: This is a coarse augite-phyric tholeiitic meatbasalt
correlated with the Motton Spilite.

SAMPLE NUMBER: 34616
LOCATION: Dial Mine Grid DDH 7 94.7m, Motton Spilite
SUMMARY: This is a Motton Spilite-correlated, quenched plagioclase +
augite + FeTi oXide-phyric, evolved metabasaltic lava with a low grade
burial metamorphic alteration assemblage.

SAMPLE NUMBER: 34612
LOCATION: Gunns Plain Road, Motton Spilite
SUMMARY: This is an augite-phyric evolved tholeiitic metabasalt with a
low-grade prehnite-pumpellyite facies burial metamorphic overprint. It
is correlated with the Motton Spilite.

SAMPLE NUMBER: 34552
LOCATION: Gunns Plain Rd., Motton Spilite
SUMMARY: This is an evolved tholeiitic metabasalt, composed of
glomeroclots of augite in a highly altered, formerly glass-rich
groundmass. It is correlated with the Motton Spilite.

CATEENA GROUP
SAMPLE NUMBER: 34604
LOCATION: Russell's Adit, Cateena Group
SUMMARY: This is a coarse mixed provenance sandstone in which
predominant clasts are from Motton Spilite-correlated metabasic lavas
and dolerites, but clasts of carbonaceous, pyritic shale, siltstone, and
minor chert are also present.

SAMPLE NUMBER: 34605
LOCATION: Dial Mine Grid DDH 5, 155.6m, Cateena Group
SUMMARY: This is a volcaniclastic sandstone composed of quartz and
albite phenocryst detritus from porphyritic felsic lavas presumably
correlated with the Mount Read or Lobster Creek Volcanics. It has
suffered moderate hydrothermal alteration (silicification).
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SAMPLE NUMBER: 34603
LOCATION: Cateena Group, Dial Mine Grid DDH7, n.5m, intruded by
Lobster Ck Volcanics
SUMMARY: This is a qUite strongly hydrothermally altered
(carbonate-sericite-pyrite±chlorite) coarse sandstone composed of
clasts derived from siltstone, dolomite, chert and basic volcanics
of the passive margin sequence (pre-Mount Read Volcanics).

SAMPLE NUMBER: 34590
LOCATION: Devon Consols area, Cateena Group
SUMMARY: This is a coarse sandstone derived dominantly from a
chert-siltstone source area. It has been quite strongly chloritized
during moderate to strong hydrothermal alteration.

SAMPLE NUMBER: 34589
LOCATION: Devon Consols, Cateena Group
SUMMARY: This is a coarse sandstone or fine conglomerate
composed of clasts of siltstone and chert; the rock has suffered
strong hydrothermal chlorite±hematite alteration.

SAMPLE NUMBER: 34602
LOCATION: Venture 7, DIAL 11 drillhole, 46m, Cateena Group,
intruded by Lobster Ck Volcanics
SUMMARY: This is polymict conglomerate derived from Motton
Spilite-correlated tholeiitic pillow basalts and hyaloclastites, and
a subordinate component from a metapelitic source. It is very
similar in source and implcations to sample 34604.

RADFORDS CK GROUP
SAMPLE NUMBER: 34531
LOCATION: Kaine's Barite Prospect. Radford's Ck Group
SUMMARY: This is a weakly hydrothermally altered volcaniclastic
sandstone derived entirely from glassy, plagioclase+quartz-phyric
felsic volcanics of 'Mount Read Volcanics'-type.

SAMPLE NUMBER: 34533
LOCATION: Kaine's Barite Prospect. Radford's Ck Group. This is
from a large a clast in a volcaniclastic sandstone.
SUMMARY: This is a weakly foliated plagioclase+sparsely augite­
phyric andesite with a strong calcite-sericite-hematite
hydrothermal overprint.
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SAMPLE NUMBER: 34606
LOCATION: Gunns Plain Rd, Radfords Ck Group
SUMMARY: This is a conglomerate derived from the passive margin
sequence, and includes clasts of rift tholeiites, limestone or
dolomite, carbonaceous shales and siltstones, and cherty material.
It is identical to 34604 and 34609, and derived from the same
stratigraphic unit as these samples.

DYKES IN MEGABRECCIA
SAMPLE NUMBER: 34597
LOCATION: Dyke at Teatree Point in the Megabreccia
SUMMARY: This is a sparsely plagioclase-phyric dacitic to
rhyodacitic fine-grained dyke rock that is petrographically very
like many of the Que-Hellyer felsic lavas and narrow dykes.

SAMPLE NUMBER: 34596
LOCATION: Dyke In Beecraft Megabreccia
SUMMARY; This is a plagioclase+augite-phyric andesitic fine­
grained dyke rock that is petrographically identical to the Beulah
Formation - Que Footwall Andesites.
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SAMPLE NUMBER: 34556

• LOCATION: PASMINCO Dial Range EL9/92. Lobster Ck Volcanics

SUMMARY:
This was a plagioclase+sparsely hornblende-phyric

microdioritic shallow intrusive similar to 34592 and 34593, and
the Leven Gorge diorites.

HAND SPECIMEN:
This is a rather coarsely plagioclase+mafic-phyric pink microdioritic

intrusive rock with phenocrysts to about 4mm across in a much finer­
grained matrix.

•

•

THIN SECTION:
This sample is another plagioclase+mafic-phyric microdioritic

holocrystalline intrusive, composed of around 10 modal% albitized
plagioclase phenocrysts and a few modal of chloritized mafic phenocrysts
in a fairly fine-grained but holocrystalline groundmass. The plagioclase
phenocrysts are quite euhedral and are up to at least 4mm long, and are
lightly speckled with sericite. They often occur in clusters of several
crystals, and occasionally intergrown with chloritized mafics in cognate
gabbroic clots. The former mafic phenocrysts are much smaller and more
ragged than the plagioclase phenocrysts and are always thoroughly replaced
by chlorite. By inference from comparison with better preserved samples,
these were probably hornblende. Granular FeTi oxide phenocrysts are not
uncommon, and sometimes show skeletal exsolution of ilmenite, which has
subsequently been replaced by chlorite and leucoxene, leaving lattices of
magnetite.

The groundmass of this sample is a fine-grained assemblage
composed of small laths of albite mainly around 0.05-0,1 mm long, set in a
background of anhedral quartz and Kspar, with common interstitial chlorite
and small sphene grains.

This is another microdiorite very similar petrographically to some of
the less mafic microdiorites described elsewhere in this set. The
metamorphic grade is very low, and characteristic of burial metamorphism
rather than hydrothermal alteration.
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SAMPLE NUMBER: 34610

• LOCATION: PASMINCO Dial Range EL9/92; Beecraft Megabreccia
coastal outcrop at the eastern end of the Megabreccia.

SUMMARY:
This is a greenschist facies volcaniclastic sandstone

derived dominantly from Motton Spilite-correlated tholeiitic
metabasalts and dolerites, but with a minor detrital metapelite
component. It is similar to samples 34602 and 34604.

HAND SPECIMEN:
This is a dark green volcaniclastic sandstone with clasts up to 3mm

long, dominated by metabasic volcanic detritus.

•

•

THIN SECTION:

This sample is a poorly-sorted, framework-supported volcanogenic

sandstone composed of about 95 modal% of subrounded to subangular clasts

of metabasic lithologies, and a small amount of metapelitic clasts. The

metabasic clasts show a remarkable range of textures, varying from rather

coarse-grained microgabbros, through coarse, intersertal-textured basalts,

to spherulitic-textured basaltic glasses. Most are aphyric or sparsely

augite-phyric, and all show greenschist facies metamorphic assemblages

characterized by albite and actinolite, with subordinate leucoxene after the

FeTi oxides; all show minor calcite overprinting. Several clasts are

composed of blocky prisms of actinolite after pyroxenes, and were probably

c1inopyroxenite originally.

The metapelitic clasts are rounded to subrounded, mainly l-Zmm

across, and are mainly siliceous recrystallized mudstone and possibly chert.

The matrix of this sample has been eliminated by pressure solution, and

most clasts intrude into adjacent clasts. Interstitial areas are filled by

secondary quartz that is often riddled by actinolite needles, and calcite is

quite abundant overprinting both clasts and interstitial quartz.

This is another volcanogenic sandstone derived dominantly from

Motton Spilite-correlated metabasic lavas and intrusive rocks. The

greenschist facies metamorphism is notable in this rock. In many respects,

the detrital grain population in this rock is very similar to the detrital

assemblages in coarse volcaniclastics such as 34602 and 34604, and a

correlation with these rocks can probably be made with some confidence.
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• SAMPLE NUMBER: 34552

LOCATION: PASMINCO Dial Range EL9/92. Gunns Plain Rd

SUMMARY:
This is an evolved tholeiitic metabasalt, composed of

glomeroclots of augite in a highly altered, formerly glass-rich
groundmass. It is correlated with the Motton Spilite.

HAND SPECIMEN:
This is a massive, aphyric dark green-grey metabasaltic lava.

THIN SECTION:
This is a texturally well-preserved metabasaltic lava with a rather

distinctive texture, dominated by glomeroclots of small anhedral, fresh
augite microphenocrysts set in a near-isotropic messy aggregate of
altered small plagioclase laths and altered interstitial glass. The small
augite microphenocrysts that form the crystal aggregates are rarely
larger than O.2mm long, but the glomeroclots of these crystals are often
, -, .5mm across and composed of ten or twenty crystals. Small altered

• plagioclase laths are ophitically included in many of these clots. The
matrix or groundmass in which these crystal aggregates are set is a
rather heterogeneous and messy aggregate of small anhedral augite plates
and totally altered plagioclase laths with abundant interstitial altered
glass. Plagioclase laths are always replaced by an almost isotropic
aggregate of very fine-grained green pumpellyite and chlorite. Altered
glass is composed of green chlorite with small globular leucoxene blebs
after FeTi oxides, brown devitrified glass, and clear interstitial quartz.

This is clearly a Motton Spilite correlated metabasalt, of tholeiitic
affinities. It's cocrystallizing augite and plagioclase, and absence of
olivine pseudomorphs, indicate that it is a quite evolved composition
(probably around 6% MgO). The relative abundance of former glass
suggests that this was probably from a mid- to core region of a pillow.
The metamorphic grade is within the prehnite-pumpellyite facies of burial
metamorphism.

•
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SAMPLE NUMBER: 34604

LOCATION: PASMINCO Dial Range EL9/92: Cateena Group, Russell's
Adit.

SUMMARY:
This is a coarse mixed provenance sandstone in which

predominant clasts are from Motton Spilite-correlated metabasic
lavas and dolerites, but clasts of carbonaceous, pyritic shale,
siltstone, and minor chert are also present.

HAND SPECIMEN:
Thank heavens for geologists that send me useful-sized pieces to

look at. This is a bedded volcaniclastic(?) sandstone or grit with abundant
quite angular clasts of black chert(?). and less abundant clasts of
metabasalt(?) up to several cm long, as well as several large flat rip-up
clasts of dark shale or chert.

THIN SECTION:
This is a poorly-sorted, framework-supported coarse sandstone

composed in the thin section of angular to subrounded polymict clasts
around Smm maximum and 2-3mm average size. The very dark clasts so
distinctive in the hand specimen are seen to make up only about 10­
15modal% of this rock, and they are very fine-grained carbonaceous shale in
which lamellar bedding is evident and small idiomorphic pyrite euhedra are
not uncommon. Other common clast types are either sedimentary, or
igneous. Among the latter group, most abundant are aphyric metabasaltic
lavas composed of subophitic to intersertal-textured intergrowths of
albitized plagioclase and augite, with interstitial chlorite. More quench­
textured intergrowths of the same minerals are from pillow margins, and
several clasts with coarser-grained doleritic to microgabbroic textures are
also present. Many of the metabasic clasts show strong calcite overprints.
The range of lithologies represented among the metabasic clasts is
absolutely diagnostic of the typical Crimson Creek Formation metabasalts
and correlates (e.g Motton Spilite), and a positive correlation of these
clasts with the passive margin rift tholeiites can be made with confidence.
There is no input from any ophiolitic source, nor from Mount Read
Volcanics-type lava sequences.

The abundant sedimentary clasts in this unit are very fine-grained
siltstones and mudstones with overprinting calcite, and possibly a few
cherty clasts. I can make no diagnostic correlation of these rocks, although
many may be Rocky Cape Group metapelites. Matrix has been eliminated
from this sample by winnowing and pressure solution. Alteration is
predominantly a calcite overprint in clasts and interstitial areas.
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SAMPLE NUMBER: 34613

LOCATION: PASMINCO Dial Range EL9/92: Gunns Plain Rd

SUMMARY:
This is a coarse augite-phyric tholeiitic metabasalt

correlated with the Motton Spilite.

HAND SPECIMEN:
This is a massive, dark grey-green rather coarse-grained augite­

phyric metabasalt or fine dolerite.

THIN SECTION:
This is another texturally well-preserved metabasalt with quite

large, fresh augite phenocrysts ophitically including plagioclase laths set
in a near-holocrystalline groundmass. The augite phenocrysts are subhedral,
generally fairly equidimensional prisms up to 3mm across and show weak
normal zoning. Many have unusual brown rims, possibly resulting from
abundant Fe oxide dust in the late-crystallizing crystal margins. The
common plagioclase laths ophitically included in augite are albitized.

The groundmass of this sample is quite coarse-grained and composed
of an intersertal-textured intergrowth of well-formed albitized plagioclase
laths intergrown with more anhedral platy to granular augite. Many albite
laths have abundant inclusions of chlorite and pumpellyite, and minor
sericite. Other components of the groundmass are quite large leucoxene­
altered FeTi oxide grains, often intergrown with plagioclase, and triangular
interstices between plagioclase laths filled by green chlorite.

Several narrow, irregular brittle fracture microshear zones transect
the rock, and are characterized by granulation of both augite and
plagioclase, which are set in abundant chlorite. Veins composed of epidote,
prehnite and calcite transect the sample, and spots and blotches of greenish
to clear pleochroic pumpellyite are common throughout the rock.

This is a tholeiitic metabasalt, from the interior of a thick flow,
easily correlated with the Motton Spilite. The lack of olivine and
cocrystallization of augite and plagioclase show that this basalt was quite
evolved.
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SAMPLE NUMBER: 34602

LOCATION: PASMINCO Dial Range EL9/92: Venture 7, DIAL 11
drillhole, 46m; Cateena Group

SUMMARY:
This is polymict conglomerate derived from Motton Spilite­

correlated tholeiitic pillow basalts and hyaloclastites, and a
subordinate component from a metapelitic source. It is very
similar in source and implications to sample 34604.

HAND SPECIMEN:
This is a dark brown polymict conglomerate with fragments to at

least 1cm across of dominantly metabasic volcanics.

THIN SECTION:
This sample is a poorly-sorted, framework-supported polymict fine

conglomerate very similar in many respects to sample 34604. The dominant
lithic clasts are subrounded aphyric metabasaltic lavas showing a great
variety of textures. Perhaps most abundant are quenched basaltic glasses
that are totally devitrified and often show spherulitic textures developed in
crystallites of former plagioclase and augite. Devitrification of these
spherulitic clasts has produced abundant very fine-grained hematite or
magnetite. In the typical ophitic to intersertal textured basaltic clasts, and
also in the not uncommon doleritic to microgabbroic clasts, augite is
always altered to pale green actinolite, and plagioclase laths are albitized.

The other dominant clast type in this rock reflects a pelitic
metamorphic source, and clasts range from mudstone and siltstone to
cherty material, the former often showing small calcite rhombs
overprinting the rock. Many of these metapelites were quite siliceous, and
have been further silicified before erosion, transport and incorporation into
this conglomerate, as indicated by extensive networks of hairline silica
veinlets.

This is a conglomerate derived largely from Motton Spilites,
including abundant glassy pillows and hyaloclastites, but with a significant
component from a metapelitic sedimentary source. In many respects, this
rock is very similar to sample 34604, except that the distinctive, locally­
derived carbonaceous clasts in the latter sample are not evident in this
rock. It is notable that this sample shows a greenschist facies
metamorphic assemblage, indicating higher ambient temperatures of

• alteration than most of the other rocks described in this set.
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SAMPLE NUMBER: 3461 5

LOCATION: PASMINCO Dial Range EL9/92: Lodders Point, Motton
Spilite

SUMMARY:
This is a tholeiitic dolerite dyke or very thick lava flow,

correlated with the Motton Spilite, that contains micro­
pegmatoidal patches of similar material. It has a prehnite­
pumpellyite facies alteration assemblage.

HAND SPECIMEN:
This is an unusual textured sample that is essentially a metabasaltic

lava or fine-grained metadolerite with irregular patches of coarser­
grained metadolerite or microgabbro.up to a few cm long.

THIN SECTION:
This is a tholeiitic metabasaltic lava or microdolerite, typical of the

Motton Spilite, that includes some fragments of coarser-grained
metadolerite or microgabbro. The finer-grained variant is holocrystalline,
and if I hadn't seen this hand specimen I would say this was the chilled
margin of a dyke. It consists of an equigranular intergrowth of albite and
fresh augite, with abundant chlorite and occasional quite large FeTi oxides.
The contact with the coarser-grained microgabbro is irregular, and not
sharp, but occurs over a very short distance, less than 1mm. The
metadolerite or microgabbro is quite variable across the slide, varying from
augite-poor leucogabbro to more typically augite-rich gabbro. Pyroxenes
are typically quite brownish, and occur in a coarse ophitic intergrowth with
blocky albite prisms, big leucoxene-altered FeTi oxides and minor
interstitial chlorite.

The rock is transected by veins composed of bladed pale green
pumpellyite intergrown with colourless prehnite, pale yellow epidote and
some hematite, the lot overprinted by common calcite. The metamorphic
grade is clearly prehnite pumpellyite facies.

This rock is rather difficult to interpret. Probably, the coarser­
textured areas are simply pegmatoidal patches in the dolerite or basalt,
grown in areas in which hydrous fluids were concentrating during
differentiation. This is a common feature of thick tholeiitic basalt flows
and sills (eg. Colombia River Basalts in W USA).
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SAMPLE NUMBER: 34605

LOCATION: PASMINCO Dial Range EL9/92: Cateena Group, Dial Mine
Grid DDH 5, 155.6m.

SUMMARY:
This is a volcaniclastic sandstone composed of quartz and

albite phenocryst detritus from porphyritic felsic lavas
presumably correlated with the Mount Read or Lobster Creek
Volcanics. It has suffered moderate hydrothermal alteration
(silicification).

HAND SPECIMEN:
This is a strongly altered volcanogenic fine conglomerate with

occasional em-sized black shale clasts, but it is dominated by clasts of
altered feldspar and quartz.

THIN SECTION:
This is matrix-supported volcaniclastic sandstone derived almost

entirely from quartz and albite phenocryst detritus from felsic volcanics.
The only clasts not from this source are the distinctive dark clasts obvious
in the hand specimen, that are composed of a dense intergrowth of very
fine-grained actinolite and albite or quartz. The protolith of these
recrystallized clasts is not obvious, but they were possibly mafic vitric
tuffs. The remainder of the rock consists of subequal proportions of quartz
and albite phenocryst fragments. Many are 1-2mm across, rather angular to
subrounded, and together they make up about 60 modal% of the rock. Albite
phenocrysts are blocky and slightly speckled by sericite. Quartz
phenocrysts are more angular, and show internal strain features, occasional
chloritized melt inclusions.

The matrix of this rock is very siliceous, being composed of a
variably fine-grained and recrystallized quartzo-feldspathic intergrowth
that has intergrown with quartz phenocryst margins. Concentrations of
chlorite and calcite are not uncommon in interstitial areas through the
matrix.

This is a weakly silicified volcaniclastic sandstone derived from
quartz+albite-phyric felsic volcanics. It clearly derives from the Mount
Read Volcanics (or Lobster Creek Volcanics, that I believe are MRV
correlates), and contrasts strongly with many other volcaniclastic
sandstones in this set, which lack completely any Mount Read Volcanic
input.
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SAMPLE NUMBER: 34590

LOCATION: PASMINCO Dial Range EL9/92: Cateena Group, Devon
Consols area.

SUMMARY:
This is a coarse sandstone derived dominantly from a chert­

siltstone source area. It has been quite strongly chloritized
during moderate to strong hydrothermal alteration.

HAND SPECIMEN:
This is a dark green rather mafic volcaniclastic sandstone with

clasts on average about 5mm across, but varying up to 1.5cm across, of
mainly mafic volcanics.

THIN SECTION:
Despite the apparent volcaniclastic nature of this sample, there are,

in fact, very few volcanic clasts in the rock. Rather, it is seen to be
composed of two main types of metasedimentary clasts, and to have been
strongly chloritized. The sandstone is matrix-supported, but only just, and
consists of very angular to subrounded clasts set in a strongly altered
matrix. The dominant clast type is a chloritic siltstone, and only slightly
less abundant are angular clasts of exceptionally fine-grained cherty
material, sometimes traversed by hairline silica veinlets. There are only a
few volcanic clasts, and they are so altered as to be of uncertain affinities,
although I think they are tholeiitic metabasalt; their augite is chloritized
and plagioclase laths are albitized,and they contain abundant interstitial
secondary quartz.

The matrix of this sample originally probably constituted around 30
modal% of the rock, and consisted of smaller angular fragments of the same
lithotypes that constitute the larger clasts, plus some angular detrital
metamorphic quartz. However, the matrix has been very thoroughly
chloritized, and green actinolite is also common in the chlorite.

The provenance of this rock was a chert-siltstone terrain,and quite
unlike the other sandstones and conglomerates in this set. One possible
source may be the Barrington Chert, although this is purely hypothetical.
The rock has been intensely chloritized during strong hydrothermal
alteration, and a small amount of disseminated pyrite is scattered through
the rock.
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SAMPLE NUMBER: 34616

LOCATION: PASMINCO Dial Range EL9/92. Dial Mine Grid DDH 7
• 94.7m; Motton Spilite

SUMMARY:
This is a Motton Spilite-correlated, quenched plagioclase +

augite + FeTi oxide-phyric, evolved metabasaltic lava with a low
grade burial metamorphic alteration assemblage.

•

•

HAND SPECIMEN:
This is a fine-grained, weakly plagioclase-phyric metabasalt with a

narrow veinlet of albite or calcite.
THIN SECTION:

This sample is a plagioclase+augite-phyric metabasalt with an
unusual texture. Basically, the sample varies across the section from a
very fine-grained quenched basaltic lava with small plagioclase
phenocrysts set in devitrified and altered glass, to more slowly-cooled,
fined-grained but almost holocrystalline basalt, again with the
plagioclase phenocrysts. In all textural variants, plagioclase phenocrysts
are narrow, tabular laths to about 1mm long, composed of albite which is
often replaced by very fine-grained sericite, calcite and minor yellowish
chlorite. It averages around 5-8 modal% of the rock. Less abundant, and
more difficult to discern due to total alteration, are smaller euhedra of
augite. These are replaced by messy chlorite and calcite. Also common are
small, equigranular FeTi oxide microphenocrysts with minor marginal
alteration to leucoxenitic material.

The groundmass of this sample varies texturally from devitrified
glass charged with sericite-altered spherulitic to acicular albite
microlites in most rapidly cooled areas, to a coarser intergranular texture
with granular small augite and FeTi oxide between slightly larger
plagioclase laths.

The more glassy, rapidly-cooled part of this rock is traversed by
abundant sharp, discontinuous cracks marked by chlorite and some calcite,
and a large, continuous crack has been invaded by a late-stage residual
melt that has cooled slowly, and consequently is much coarser-grained
than the remainder of the rock, consisting of blocky to anhedral albite,
chloritized augite, possibly containing minor actinolite needles. This may
be due to enhanced volatile contents in the late-stage melts, as shown by
the small areas of brownish-green hornblende. The late stage melts form
by squeezing out of residual liquids during cooling and cracking of
solidifying flows and pillows, and migration of these into newly-formed
cracks and fractures. The burial metamorphic assemblage (chlorite­
albite-calcite±actinolite) is typical of the lowest greenschist or
uppermost prehnite-pumpellyite facies.

This is a Motton Spilite correlated metabasaltic flow margin.



•

•

•

006128

SAMPLE NUMBER: 34614

LOCATION: PASMINCO Dial Range EL9/92: Lodders Point, Motton
Spilite

SUMMARY:
This is a massive, augite-glomerophyric evolved tholeiitic

metabasalt, correlated with the Motton Spilite and almost
identical petrographically to sample 34552.

HAND SPECIMEN:
This is a massive, aphyric, medium-grained metabasaltic lava.

THIN SECTION:
This is a Motton Spilite-correlated massive tholeiitic metabasaltic

lava. It is contains abundant glomeroclots of small, anhedral augite plates
making up aggregates up to about 1mm across. These probably make up
around 25 modal% of the rock. Also present are about 3-5 modal% of
relatively large (to O.5mm) sometimes almost skeletal FeTi oxide
phenocrysts with marginal leucoxenitic alteration. The remainder is made
up of blunt tabular laths of albitized plagioclase, and some interstitial
anhedral albite, and messy altered mesostasis composed of sericite,
chlorite and minor quartz. Occasional large, irregular patches of pale green
chlorite are not uncommon, but are fracture fillings rather than
pseudomorphs after olivine or augite. A few meandering fractures show
pressure solution-related concentrations of very fine-grained altered
opaques, and some calcite. The grade of burial metamorphism is prehnite­
pumpellyite facies.

This sample is almost identical texturally and mineralogically to
sample 34552,



•

•

•

006129

SAMPLE NUMBER: 34611

LOCATION: PASMINCO Dial Range EL9/92. Central section of the
Beecraft Megabreccia.

SUMMARY:
This is a coarse, mainly volcaniclastic sandstone derived

from a terrain dominated by tholeiitic basalts and shallow
intrusive dolerites and leucogabbros correlated with the Motton
Spilite. It has a greenschist facies burial metamorphic
assemblage.

HAND SPECIMEN:
This is a rather altered, dark green volcanogenic graded sandstone

with clasts up to 1em across in the coarsest-grained part of the rock.

THIN SECTION:
This is a volcaniclastic coarse sandstone derived almost completely

from tholeiitic basalts, dolerites and microgabbros, except for a few grains
of chert-like rocks. It was probably close to framework-supported, and is
fairly poorly-sorted, but extensive hydrothermal alteration has almost
obliterated many grains boundaries by chlorite development and limited
interstitial silicification

. The meta-igneous clasts show an enormous range of textures,
although all were originally either basaltic (plagiociase-augite-FeTi
oxides) or trending to more fractionated leucogabbroic compositions
(dominant plagioclase). Quenched basaltic fragments with acicular altered
augite and plagioclase microlites in devitrified glass are not uncommon,
and much coarser-grained coarse basalt or doleritic lithic clasts are
common. Also quite abundant are largely altered single discrete crystals of
augite or blocky plagioclase. The former are always totally replaced by
chlorite and pale green actinolite, and plagioclase grains are albitized, and
speckled with sericite. A small number of rather angular clasts composed
of very fine-grained anhedral silica, and are either chert, or possibly
silicified basaltic glass.

This rock is essentially derived entirely from tholeiitic basalts and
shallow intrusive rocks of the Motton Spilite. Given the abundance of
apparently coarser-grained intrusives, this sandstone was either shed from
a fault scarp along which deeper crustal levels were exposed, or else the
detritus constituting this sandstone was derived from an uplifted and
eroded older land surface dominated by tholeiitic lavas and intrusives
correlated with the Motton Spilite. The metamorphic grade is clearly low
greenschist facies, but the rock probably hydrothermally altered rather than
burial metamorphosed.



•
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006130

SAMPLE NUMBER: 34601

LOCATION: PASMINCO Dial Range EL9/92. Isandula Dam 'Wilsonia
Volcanics' .

SUMMARY:
This is probably a devitrified volcaniclastic siltstone

originally dominated by comminuted felsic ash.

HAND SPECIMEN:
This is a dark, flinty massive aphyric felsic lava or silicified tuff(?).

THIN SECTION:
This is a very fine-grained aphyric rock, that is very difficult to

diagnose. A careful search of this thin section, which is essentially
composed of fine-grained to irresolvable quartzo-feldspathic material,
suggested the presence of a few obvious, curved glassy shards now replaced
by silica. However, in many places there are ghost-like relic textures that
are suggestive but not indicative of the former presence of vitric ash. Much
of the very fine-grained groundmass has quartzo-feldspathic textures
identical to devitrification textures in felsic ash. The only obvious detrital
component are a few sericitized laths of albite to about O.2mm long, and a
few tiny detrital quartz grains. The rock is overprinted by numerous
subhedral, rather dirty brown calcite rhombs to about 0.5mm across.

While the rock is very difficult to diagnose with confidence, I believe
that this rock was a volcaniclastic siltstone composed very largely of
comminuted felsic volcanic ash. It is presumably related to Mount Read
Volcanics - Lobster Creek Volcanics magmatic activity, and is certainly not
related to the Motton Spilite.
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006131

SAMPLE NUMBER: 34609

LOCATION: PASMINCO Dial Range EL9/92. Tea Tree Point
(Megabreccia)

SUMMARY:
This is a coarse sandstone dominated by clasts of

carbonaceous shale and siltstone, with a minor volcanic
component from Motton Spilite metabasalts. It is strikingly
similar to 34604, and is almost certainly from the same unit.

HAND SPECIMEN:
This is a coarse-grained, dark green-black sandstone composed of

angular clasts to at least 5mm across dominated by dark cherty material.

THIN SECTION:
This is a poorly-sorted, framework-supported coarse sandstone

dominated by angular lithic clasts of siltstone and cherty material with a
maximum size around 8-1 Omm. Particularly notable among the rather
diverse clast population, making up probably> 70 modal% of the rock, are
rather brownish shaley clasts with carbonaceous films and layers; these
are very distinctive petrographically, and absolutely identical to those in
34604, indicating a similar source, and probably a correlation between this
sample and 34604. Other clasts include:
1: occasional quenched tholeiitic basalts of Motton Spilite-type, made up
dominantly of elongate albitized plagioclase laths and granular chloritized
augite. These constitute about 5-8 modal% of the rock.
2: cherty material composed of very fine-grained to irresolvable silica
intergrowths.
3: sparse clasts of dolomitic siltstone to fine sandstone with rhombs of
brown dolomite(?) in a silty matrix.

The matrix of this rock was fine sand to silt, but has almost totally
been winnowed out, and coarse detrital grains are now mutually intrusive
against adjacent grains, indicating extensive pressure solution. The grade
of metamorphism of this sample is probably prehnite-pumpellyite facies, as
no actinolite is present in the altered volcanic clasts.



006132

•
SAMPLE NUMBER: 34612

LOCATION: PASMINCO Dial Range EL9/92. Gunns Plain Road,
Motton Spilite

SUMMARY:
This is an augite-phyric evolved tholeiitic metabasalt with

a low-grade prehnite-pumpellyite facies burial metamorphic
overprint. It is correlated with the Motton Spilite.

HAND SPECIMEN:
This is a massive finely augite-phyric metabasaltic lava.

THIN SECTION:
This is another Motton Spilite metabasalt, composed of abundant

small phenocrysts and glomeroclots of augite a fairly altered plagioclase­
rich groundmass. The augite microphenocrysts are fresh, anhedral and
equidimensional, and up to about OAmm long, but more commonly occur as
clots of 4 or 5 crystals. They make up around 25 modal% of the rock, and
occasionally show subophitic inclusions of altered plagioclase. There is no
sign of the former presence of either plagioclase or olivine phenocrysts,
and FeTi oxide grains are all much too small to be termed microphenocrysts.

• The groundmass of this sample is quite altered but was originally an
intergrowth of tabular plagioclase laths and more bladed anhedral augite,
with quite abundant interstitial glassy mesostasis. The plagioclase was
albitized, before being replaced by sericite(7) and very fine-grained silica.
Mesostasis, as well as common irregular fractures, are replaced and picked
out by concentrations of green chlorite. Groundmass FeTi oxide granules are
entirely replaced by messy leucoxenitic material, and small spherical blebs
of sphene have grown in chlorite patches throughout the rock.

This is a prehnite-pumpellyite facies, burial metamorphosed augite­
phyric evolved tholeiitic metabasalt, correlated with the Motton Spilite.

•



006133

SAMPLE NUMBER: 34603

LOCATION: PASMINCO Dial Range EL9/92. Dial Mine DOH? 77.5m
• Cateena Group, intruded by Lobster Ck Volcanics

SUMMARY:
This is a quite strongly hydrothermally altered (carbonate­

sericite-pyrite±chlorite) coarse sandstone composed of clasts
derived from siltstone, dolomite, chert and basic volcanics of the
passive margin sequence (pre-Mount Read Volcanics).

HAND SPECIMEN:
This is a grey-brown, altered coarse sandstone to conglomerate with

slightly rounded clasts to about 1cm of chert and basic volcanics.

•

•

THIN SECTION:
This is a very altered, poorly-sorted and matrix-supported coarse

sandstone to fine-grained conglomerate, with clasts up to about 8mm
across in this section. Strong calcite-pyrite alteration overprints the rock,
and has obliterated the primary texture, as well as the textures and original
mineral compositions of many of the clasts. Most clasts appear to have been
rather rounded grains of very fine-grained siltstone in which angular
detrital quartz grains are common, but set in a much finer-grained matrix.
Other clasts include occasional carbonated metabasaltic lavas with
distinctive quench textures, and also quite common clasts that are probably
dolomitic. The latter are composed of very fine-grained, dirty dolomite or
calcite, and it is difficult to determine whether they are original dolomitic
siltstone clasts that have been carbonated during alteration, or whether
they were originally dolomitic at the time of deposition of this coarse
sandstone. Another clast type is composed of clear intergrowths of very
fine-grained silica, and may be chert, and several clasts composed of rather
coarse-grained intergrowths of polycrystalline quartz are quartzitic.

The matrix of this rock was probably a silt or dolomitic silt, but is
now strongly overprinted by messy brown dolomite charged with tiny
sericite crystallites, in which are set not uncommon small angular clasts
of quartz, and common patches of secondary chlorite. Idiomorphic grains of
pyrite up to almost 1mm across are not uncommon disseminated throughout
the rock, although most are much smaller.

This sample is a coarse sandstone derived from siltstones, dolomitic
sediments and some basic volcanics and cherts. This assemblage is common
in 'passive margin' sequence of western Tasmania, especially in the Success
Creek Group and Crimson Creek Basalts, and their correlated formations in
the Smithton and Dial Range Troughs. There is no sign of detritus from the
Mount Read Volcanics. The alteration of this sample is probably local
hydrothermal in origin (carbonate-sericite-pyrite±chlorite), and is quite
strong compared to most rocks examined in this set.
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006134

SAMPLE NUMBER: 34589

LOCATION: PASMINCO Dial Range EL9/92. Devon Consols, Cateena
Group

SUMMARY:
This is a coarse sandstone or fine conglomerate composed

of clasts of siltstone and chert; the rock has suffered strong
hydrothermal chloriteihematite alteration

HAND SPECIMEN:
This is a dark green-black coarse sandstone to fine-grained

conglomerate composed of angular to subrounded clasts of pale siltstone
(?), dark green metabasic volcanics, and black chert to about 1cm maximum
size.

THIN SECTION:
This sample is a fine-grained conglomerate composed almost

entirely of clasts of siltstone and chert in a strongly chloritized matrix.
The rock is poorly sorted, and matrix-supported. The cherty clasts are
quite abundant and occurs up to almost 1cm across; they are composed of an
extremely fine-grained to irresolvable intergrowth of silica, sometimes
peppered with fine chlorite. Most abundant are clasts of siltstone,
dominated by very fine-grained, messy, almost isotropic material
containing tiny angular detrital quartz crystals in some clasts. Many of
these have been partially to totally overprinted by remarkable prehnite
intergrowths, that occur as bowties and crosses of clear, pale brown
material. This is concentrated on grain boundaries in some clasts, but in
others it permeates the entire clast, producing a texture that is strikingly
similar to altered, quenched metabasalts from the Crimson Creek Formation
- Motton Spilite -type basalt piles. There is, however, no convincing
evidence for the presence of metabasaltic clasts in this rock.

Many of the siltstone-chert clasts have been totally replaced by
bright green chlorite, with consequent destruction of primary textures. The
sandy matrix of this rock was composed of essentially the same material as
the coarser clasts described above, but also contains some angular detrital
quartz. However, like may of the clasts, it has been strongly chloritized,
and small anhedral patches and blebs of secondary silica are common in the
chlorite. Also very common throughout the chlorite are small, ragged
aggregates of hematite or magnetite. The source area for this rock was
composed essentially of siltstones and cherts, and may have been a Success
Creek Group correlate of the passive margin sequence of western Tasmania.
The rock has clearly suffered strong hydrothermal alteration that produced
a chlorite-hematite (or chlorite-magnetite) assemblage. The common
prehnite alteration probably developed pre-hydrothermal alteration.
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006135

SAMPLE NUMBER: 34596

LOCATION: PASMINCO Dial Range EL9/92. Dyke In Beecraft
Megabreccia

SUMMARY:
This is a plagioclase+augite-phyric andesitic fine-grained

dyke rock that is petrographically identical to the Beulah
Formation - Que Footwall Andesites.

HAND SPECIMEN:
This is a brown plagioclase+augite-phyric, non-vesicular andesitic

lava.

THIN SECTION:
This sample is a texturally well-preserved, quite strongly

porphyritic andesitic fine-grained dyke rock, with around 15-20 modal% of
albitized plagioclase phenocrysts, around 5-8 modal% of altered former
augite phenocrysts, and perhaps 3-4 modal% of quite large FeTi oxide
phenocrysts, all set in an altered vitrophyric groundmass. The plagioclase
phenocrysts are mainly stubby tabular euhedral laths to around 1.5mm long,
very often occurring in aggregates of 5 or 10 crystals, and often intergrown
with a few former augite phenocrysts in microgabbroic clots up to a few
mm across. Plagioclase phenocrysts are weakly sericitized, but sometimes
host concentrations of very fine-grained messy epidote, and in clots of
crystals are mainly altered to calcite and quartz rather than sericite.
Altered augite phenocrysts are mainly equidimensional euhedral prisms that
are entirely altered to green chlorite and calcite. Former FeTi oxide
phenocrysts are up to 1mm across, although most are «0.5mm across, and
grade through microphenocrysts to groundmass-sized crystals. They appear
to have marginal to near-complete alteration to leucoxenitic material. A
few small apatite phenocrysts are also present.

The groundmass of this rock was composed of an intergrowth of
randomly oriented albite prisms and laths, and considerably less chloritized
augite blades and tiny altered FeTi oxides. Subordinate amounts of
interstitial glassy material have devitrified and partially crystallized to
exceptionally fine-grained quartz-feldspar-Fe oxide intergrowths.
Irregular patches and fracture-fillings in the groundmass are mainly
composed of polycrystalline silica and green chlorite. The metamorphic
grade is probably transitional between the greenschist and prehnite­
pumpellyite facies or regional burial degradation.

This sample, a dyke cutting the Beecraft Megabreccia, is in every way
petrographically similar to the Beulah Formation basaltic andesites and
andesites, which I correlate with the Tullah eve and Que Footwall
Andesites. An analysis would be interesting.



006136

SAMPLE NUMBER: 34594

LOCATION: PASMINCO Dial Range EL9/92. Radford's Ck Area,
• Lobster Ck Volcanics

SUMMARY:
This is a plagiociase-phyric dacitic intrusive rock from a

small stock or plug. It is petrographically very similar to many
of the feldspar porphyrites from along the western margin of the
Mount Read Volcanic belt, as well as the intrusives from the
Leven River Gorge area.

HAND SPECIMEN:
This is a reddish, plagioclase-phyric dacitic to rhyolitic lava

•

•

THIN SECTION:
This sample is a texturally well-preserved felsic, fine-grained

intrusive rock composed of around 8-10 modal% of albitized plagioclase
phenocrysts and much less than 1 modal% each of small totally altered
mafic phenocrysts, and Fe Ti oxides, set in a holocrystalline quartzo­
feldspathic groundmass. Plagioclase phenocrysts are well-formed and up to
4mm long in exceptional cases, although most are around 0.5-1 mm long.
They are always albitized, and quite heavily but evenly overprinted by
sericite, although former twinning is still visible. They often occur in
multi-crystal clots. Former mafic phenocrysts are rarely larger than 1mm
long, and are rather elongate narrow prisms replaced by quite birefringent
chlorite and probably minor fibrous, colourless actinolite. Although it is
not absolutely certain, the habit and alteration of these crystals suggest
they were augite rather than hornblende. Small altered FeTi oxide
phenocrysts are not uncommon, and many are replaced by crystalline sphene.

The groundmass of this sample is holocrystalline, and composed of a
rather even-textured intergrowth of small, stumpy, dusty albite and Kspar
laths set in clear quartz, with tiny altered Fe oxide grains also common
throughout the groundmass. Patches and fractures are filled by
polycrystalline quartz

This is clearly an intrusive dacitic rock from a reasonable sized
intrusive body, judging by the almost microgranitoid texture of the
groundmass. In compares favourably with some of the finer variants of the
intrusive dioritic-granodioritic suite from the Leven River Gorge area.
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006137

SAMPLE NUMBER: 34597

LOCATION: PASMINCO Dial Range EL9/92. Dyke at Teatree Point
in the Megabreccia

SUMMARY:
This is a sparsely plagioclase-phyric dacitic to rhyodacitic

fine-grained dyke rock that is petrographically very like many of
the Que-Hellyer felsic lavas and narrow dykes.

HAND SPECIMEN:
This is a mid-grey, quite fine-grained, moderately plagioclase-phyric

dacitic dyke rock.

THIN SECTION:
This sample is a texturally well-preserved dacitic fine-grained dyke

rock composed of around 2·4 modal% of small albite phenocrysts and «1
modal% of altered former mafic phenocrysts in a quartzo-feldspathic
groundmass. The plagioclase phenocrysts are blocky to rather elongate
prisms of albite, rarely larger than 1mm long, and with only a very weak
overprint of sericite. Former mafic phenocrysts are quite sparse, and are
mainly narrow prisms of fibrous actinolite, or more equidimensional messy
aggregates of silica, magnetite and common tiny zircons. The former may
have augite, and the latter small biotite phenocrysts. Small altered FeTi
oxide phenocrysts are not uncommon.

The groundmass of this sample is a rather mottled, ragged
intergrowth of quartz and feldspar (including both albite and Kspar), riddled
with tiny albite microlites, with common overprinting sericite and possible
very fine-grained chlorite. I would never have picked this texture as
anything but volcanic, and would guess that the groundmass originally
contained a significant glassy component. The grade of metamorphism is
lowest greenschist facies. The relative abundance of zircon in this section
(at least it seems more common than in most rhyodacites and rhyolites) is
notable, and I wonder whether it will be reflected in the whole rock
analysis. High Zr felsic rocks are recorded from the Mount Read Volcanics
in the Sheffield· Quamby Brook area. This is clearly a 'Mount Read
Volcanics'-type dacitic to rhyolitic dyke rock.
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006138

SAMPLE NUMBER: 34533

LOCATION: PASMINCO Dial Range EL9/92. Kaine's Barite Prospect
Radford Ck Group; This is from a large a clast in volcaniclastic
sandstone.

SUMMARY:
This is a weakly foliated plagioclase+sparsely augite­

phyric andesite with a strong calcite-sericite-hematite
hydrothermal overprint.

HAND SPECIMEN:
This is a grey-green, weakly-foliated plagioclase-phyric andesite

with common small chloritic clots and some irregular bladed hematite
veins and replacement patches.

THIN SECTION:
This sample is a weakly foliated plagioclase+augite(?)-phyric

andesitic lava with a very fine-grained, probably formerly glassy
groundmass. Plagioclase phenocrysts made up around 15-20 modal% of this
rock, and were mainly less than 2mm long, although many crystals are
stretched into the cleavage and much longer than they were originally. They
have been totally albitized, and most are overprinted to a greater or lesser
degree by sericite and calcite, although plenty of what appear to have been
albite phenocrysts are also apparently replaced by pale green chlorite. A
number of more equidimensional and less stretched phenocrysts, now
entirely replaced by calcite and minor hematite, may originally have been
augite, although compared to the plagioclase phenocrysts, these are
volumetrically insignificant. Small FeTi oxide microphenocrysts are totally
altered to messy leucoxenitic material.

The groundmass of this rock is a very even-textured mosaic
intergrowth of quartzo-feldspathic material after devitrified glass. It is
transected by a penetrative fracture cleavage with two sets of cleavage
planes picked out by abundant sericite. These sets intersect at around 300.
Although the hematite-rich band was not intersected in this thin section,
hematite becomes more abundant at one end of the section rimming
phenocrysts and replacing sericite along cleavages.

The alteration of this sample (calcite-sericite-hematite) is
identical to that of the andesites in the Beulah Formation at the Beulah
Barite Formation, and is clearly hydrothermal in origin. The rock is very
similar to the more mafic crystal-poor andesites of the Beulah Formation.



006139

SAMPLE NUMBER: 34606

• LOCATION: PASMINCO Dial Range EL9/92. Gunns Plain Rd.,
Radfords Ck Group

SUMMARY:
This is a conglomerate derived from the passive margin

sequence, and includes clasts of rift tholeiites, limestone or
dolomite, carbonaceous shales and siltstones, and cherty
material. It is identical to 34604 and 34609, and derived from
the same stratigraphic unit as these samples.

HAND SPECIMEN:
This is a dark grey conglomerate with rather rounded black and grey

chert pebbles up to several em long, and smaller dark green clasts of mafic
volcanics.

•

•

THIN SECTION:
This sample is a distinctive framework-supported, almost matrix­

free conglomerate dominated by clasts of cherty material, carbonaceous
siltstone and mainly quench-textured tholeiitic basalts. The finely
laminated carbonaceous shales and siltstones are identical to those in
34604 and 34609. Basaltic clasts include mainly quench-textured lavas
composed of sheaves and spherulitic bunches of quench pyroxenes and
plagioclase, and these grade through intersertal-textured basalts to
intergranular basalts with small granular augites set in among abundant
plagioclase laths. Several clasts have subophitic textures, with albite laths
included within fresh large augite phenocrysts. The latter also occur as
discrete detrital grains. Another distinctive but not common clast type in
this rock is fine-grained limestone or dolomite. The abundant cherty rocks
in this sample seem to show an exceptionally fine detrital texture rather
than being chemical precipitates. The only other significant detrital
component is occasional grains of polycrystalline metamorphic quartz.

This sample is petrographically almost identical to 34604 and
34609, and must certainly be from the same stratigraphic unit. Provenance
was likely to be the Rocky Cape passive margin sequence in which dolomites
and siltstones occur interbedded with, and above and below the rift
tholeiites of Crimson Creek Formation - Motton Spilite - Smithton Trough
type.
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006140

SAMPLE NUMBER: 34595

LOCATION: PASMINCO Dial Range EL9/92. Gunns Plain Rd. A small
Lobster Ck Volcanics intrusive microdiorite body in fine
sandstones.

SUMMARY:
This is a quenched, aphyric, dacitic chilled margin of a

small intrusion, which contains long, hollow bladed plagioclase
crystals in a spherulitic, formerly glassy groundmass.

HAND SPECIMEN:
This is a brown fine- to medium-grained intrusive andesitic or

dioritic rock with elongate narrow plagioclase crystals up to 1cm long.

THIN SECTION:
This sample is a most unusual-textured andesitic to dacitic very

shallow intrusive rock, with long bladed albite crystals up to 12mm long,
sometimes radiating from a common centre, set in a quenched dominantly
quartzo-feldspathic groundmass. The long plagioclase crystals are slightly
sericitized and often have hollow cores that are filled by sericite and or
chlorite. These plagioclase crystals make up around 40 modal% of the rock,
and are set in a quenched groundmass composed of domains approaching
spherulitic textures of tiny acicular albite microlites set in cells of
quartzo-feldspathic material after glass. Also set in this matrix are
occasional small totally chloritized augite phenocrysts, and 1 or 2 modal%
of totally leucoxene-altered Fe Ti oxide microphenocrysts.

Taking into account Wally Herrmann's description of this sample
being intrusive into sandstones, this unusual rock is a quenched dacitic dyke
which was effectively aphyric at the time of quenching. The long bladed
hollow plagioclases are quench crystals nucleated near the chilled margin
of the body which grew rapidly in spherulitic glass. The metamorphic
assemblage is prehnite-pumpellyite facies, and the dacite is probably
compositionally equivalent to typical Mount Read Volcanics dacites,
although an analysis is certainly worthwhile to test this.



•
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006141

SAMPLE NUMBER: 34598

LOCATION: PASMINCO Dial Range EL9/92. Penguin Mine, Lobster
Ck Volcanics

SUMMARY:
This is a low greenschist facies holocrystalline dioritic

intrusive rock with pronounced similarities to those from the
Leven Gorge area.

HAND SPECIMEN:
This is a quite altered and possibly silicified rather coarse-grained

dioritic intrusive rock.

THIN SECTION:
This sample is less altered in thin section than it appears in the hand

specimen. It is a relative coarse-grained rock with quite common (-20
modal%) large plagioclase phenocrysts, mainly l-Zmm long, set in a
holocrystalline groundmass of feldspar quartz, altered mafics and sphene.
The plagioclase phenocrysts are euhedral mainly equidimensional prisms,
largely overprinted by sericite alteration, although ghost zoning and
twinning can still be seen. Former mafic crystals are totally replaced by
very pale green actinolite, and occur as anhedral to subhedral crystals up to
about 1.5mm long, sometimes ophitically including small albite laths. They
were almost certainly hornblende, although it would not be unexpected if
some were originally augite.

Hornblende and plagioclase crystals were set in a holocrystalline
groundmass composed of an intergrowth of quartz and feldspar (including
both Kspar and albite), with scattered subhedral small augite (now
actinolite) and subhedral high-relief crystals of sphene up to 0.3mm long.
Some of the groundmass feldspar is replaced by calcite, although the rock is
not very altered; it is hard to judge whether the abundant groundmass
quartz is primary or secondary, although the texture is apparently primary.
Small aggregates of pyrite or magnetite(7) are present in a number of the
altered plagioclase phenocrysts. The low greenschist facies alteration
assemblage is more characteristic of regional burial metamorphism than
local hydrothermal alteration.

This is a rather mafic dioritic intrusive rock which bears strong
similarities to the Leven Gorge (former Geopeko Preston ElL) diorites,
supporting the suggestion made by Wally Herrmann in his report on the Dial

• Range ElL.
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006142

SAMPLE NUMBER: 34593

LOCATION: PASMINCO Dial Range EL9/92. Dial DOH 6, 116m
Lobster Ck Volcanics

SUMMARY:
This is a hydrothermally altered plagioclase+sparsely

hornblende-phyric dioritic intrusive rock, again similar to those
from the Leven Gorge area.

HAND SPECIMEN:
This is a dark pinkish-red holocrystalline felsic intrusive, with

common clots and fracture fillings of black chlorite.

THIN SECTION:
This sample is a fairly fine-grained but holocrystalline rock

composed of plagioclase and altered hornblende phenocrysts set in a
quartzo-feldspathic groundmass. The plagioclase phenocrysts are rather
ragged-edged euhedra, and make up around 8-10 modal% of the rock, and are
mainly less than 1mm long, although a few are up to 2mm long. They are
totally albitized, and often overprinted to varying extents by sericite and
calcite. Former mafic phenocrysts are far less abundant, and are mainly
subhedral prisms rarely more than 1mm long, with very ragged and reacted
shapes; they are entirely replaced by chlorite, or chlorite+calcite, and
occasionally contain tiny actinolite needles. Based on the evidence offered
by better preserved sample 34555, these crystals were probably originally
hornblende. Small FeTi oxide phenocrysts are present, but not common, and
are replaced by leucoxene with chloritic rims.

The groundmass is ho!ocrystalline, and composed of an even­
textured, granular intergrowth of small albite laths set in an anhedral
quartz and Kspar matrix with minor chlorite and FeTi oxides

This is another intrusive microdiorite very similar to the Leven
Gorge diorites, although it carries less mafics than microdiorite 34598
from the Penguin Mine. Its alteration assemblage is at the lowest part of
the greenschist facies, although the abundance of Kspar in the groundmass
and the rather ragged, recrystallized nature of the sample suggest that
alteration may have been local hydrothermal rather than regional..
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006143

SAMPLE NUMBER: 34555

LOCATION: PASMINCO Dial Range EL9/92. Purtons Road, Lobster
Creek Volcanics

SUMMARY:
This is a very well-preserved sparsely plagioclase-phyric

hornblende microdiorite.

HAND SPECIMEN:
This is a massive, grey even-textured and probably holocrystalline

finely plagioclase-phyric dioritic intrusive.

THIN SECTION:
This sample is a rather mafic microdiorite composed of around 2-4

modal% of 1mm-sized plagioclase phenocrysts in a rather coarse-grained
ho!ocrystalline quartz-feldspar-hornblende-FeTi oxide groundmass. The
plagioclase phenocrysts are blocky and albitized, and most are overprinted
by strong sericitic alteration. The remainder of the rock is a coarse
intergrowth of more anhedral plagioclase, with quite common subhedral to
anhedral primary hornblende, abundant quartz, and subordinate but common
Kspar. The hornblende is pleochroic from pale green to more olive green,
and is mainly replaced by pale green chlorite, although minor actinolite also
replaces hornblende together with pale yellow epidote.

Groundmass feldspars are dusted by weak sericite overprinting, and
occur intergrown with quite anhedral quartz and about 1-2 modal% of
equidimensional Fe Ti oxides with marginal leucoxene alteration. The
alteration is low greenschist facies and of regional burial metamorphic
origin.

This is another intrusive microdiorite of the Leven Gorge-type, and
is, in fact, one of the best preserved that I have seen, with fresh hornblende
being preserved.
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006144

SAMPLE NUMBER: 34591

LOCATION: PASMINCO Dial Range EL9/92. Lobster Creek Volcanics
from Lobster Creek Road.

SUMMARY:
This is a well-preserved sparsely plagioclase-phyric

hornblende microdiorite, similar to 34593,34555 and 34598, and
those from the Leven Gorge area.

HAND SPECIMEN:
This is a dark brown-red, rather mafic-looking dioritic intrusive rock

with altered plagioclase and mafic phenocrysts in a finer red groundmass.

THIN SECTION:
This sample is a holocrystalline plagioclase-phyric hornblende

microdiorite, almost identical petrographically to 34555. Phenocrysts of
albitized plagioclase to almost Zmm long make up around 3-5 modal% of the
rock and are totally replaced by sericite, although ghost twinning and
zoning can still be seen. Rare reacted phenocrysts to about 1mm long of
hornblende are present, but both this hornblende, and that occurring quite
abundantly in the groundmass, are partially to completely altered to green
chlorite. There is apparently no actinolite replacing hornblende in this rock.

The groundmass is medium-grained and holocrystalline, and consists
of a ragged intergrowth of anhedral quartz and dusty Kspar, laths of albite,
and anhedral to subhedral crystals of hornblende (mainly replaced by
chlorite). Also not uncommon are microphenocryst-sized grains of altered
FeTi oxides that sometimes have skeletal shapes, due to exsolution of
ilmenite during the slow cooling experienced by this sample.

This is a prehnite-pumpellyite facies burial metamorphosed
hornblende microdiorite intrusive, very similar petrographically to those
from the Leven Gorge, and samples 34555, 34593 and 34598.
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006145

SAMPLE NUMBER: 34607

LOCATION: PASMINCO Dial Range EL9/92. Walloa Creek, Applebee
Volcanics

SUMMARY:
This is a volcaniclastic (tuffaceous) sandstone composed of

quartz and plagioclase crystal detritus in a reworked vitric ash
matrix. It is similar to some Southwell Subgroup volcanogenic
sediments. Is is similar also to sample 34605.

HAND SPECIMEN:
This is a fairly fine-grained, unbedded grey sandstone.

THIN SECTION:
This sample is a volcaniclastic sandstone composed dominantly of

quartz and plagioclase crystal detritus derived from felsic volcanics. It is
matrix-supported, and composed of dominantly two grainsizes, >0.2mm to
1mm, and recrystallized ash. Crystal detritus makes up about 30-35
modal% of the rock, and quartz crystal fragments dominate, making up
around 25 modal% of the sample. These are clearly volcanic, yet never
preserve crystal faces. They are probably crystals blown, with ash, into the
air during explosive eruptions, to be subsequently dumped into water.
Plagioclase crystal fragments are not so abundant, but contain both totally
anhedral crystal fragments, and crystals that retain crystal shapes. They
are weakly sericitized. Small euhedral zircon crystals are also notable but
not common.

The matrix of this sample is distinctive in that it appears to be a
typical slightly sericitized quartzo-feldspathic, fine-grained intergrowth
after felsic glass. In fact, careful searching showed up quite a number of
curved shapes in the recrystallized matrix that were almost certainly glass
shards. The matrix is therefore interpreted as vitric ash that has
devitrified and recrystallized during burial metamorphic degradation. The
matrix is cut by a weak fracture cleavage in which cleavage planes are
picked out by sericite and subordinate green chlorite.

This is clearly a 'Mount Read Volcanics'-type lithology, being a
volcaniclastic sandstone derived from explosive eruptions of quartz+
plagioclase-phyric felsic magmas. It is similar to many volcanogenic
sediments in the Tyndall Group-Southwell Subgroup, and is a less altered
version of sample 34605.
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006146

SAMPLE NUMBER: 34608

LOCATION: PASMINCO Dial Range EL9/92. Applebee Creek,
Applebee Volcanics.

SUMMARY:
This is a volcaniclastic (tuffaceous) sandstone dominated

by quartz and feldspar detritus and recrystallized vitric ash from
explosive felsic volcanism of 'Mount Read Volcanics' type.

HAND SPECIMEN:
This is a grey, poorly-sorted volcaniclastic sandstone with grainsize

to about 2mm across.

THIN SECTION:
This sample is a very poorly-sorted, matrix-supported volcaniclastic

sandstone dominated by detrital quartz and albite grains in a groundmass
that probably originally was made of vitric ash. The detrital quartz and
albite grains are about equally modally abundant (each -20 modal%), and
brownish-yellow, very fine-grained lithic fragments of siltstone or chert.
As for sample 34607, also from the Applebee Volcanics, the detrital quartz
is quite angular and fragmental, whereas the plagioclase occurs both as
fairly well-preserved crystal shapes and quite angular crystal fragments.
The albite is weakly sericitized. Leucoxene-altered FeTi oxide detrital
grains are also quite common.

Unlike in similar sample 34607, the matrix of this sample is quite
heterogeneous and variably recrystallized. It is composed of texturally
variable, and grainsize-variable ragged quartzo-feldspathic intergrowths
with limited interstitial chlorite and sericite. No sign of shard textures
are preserved, but I have little doubt that the matrix here was originally
like in 34607, composed of vitric ash.

This sample, probably from the same unit as 34607, is a
volcaniclastic sandstone derived from quartz+feldspar-phyric explosive
felsic magmas of 'Mount Read Volcanics' type.
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006147

SAMPLE NUMBER: 34599

LOCATION: PASMINCO Dial Range EL9/92. Allison Rd; Kerrison
Volcanics

SUMMARY:
This is a bedded specimen composed of volcaniclastic

sandstone and siltstone derived largely from explosive
quartZ+albite-phyric felsic volcanics; the finer beds also seem to
carry a minor component derived from pelitic metamorphics.

HAND SPECIMEN:
This is a bedded sandstone-shale rock with 2cm beds of black shale

in a volcaniclastic sandstone

THIN SECTION:
This sample consists of interbedded volcaniclastic sandstone and

darker siltstone, the latter also largely of volcaniclastic origin. Bedding
planes are rather diffuse, although grading is not obvious. The coarser
sandstone beds were probably originally matrix-supported, and are now
composed of quite angular detrital albite and quartz grains averaging around
O.2mm across that are often in contact, and show convoluted grain
boundaries indicative of extensive pressure solution. Both the quartz and
albite are of felsic volcanic origin. A few very fine-grained cherty lithic
clasts are also present. The matrix of the sandstone beds is thoroughly
recrystallized vitric ash now composed of a fine-grained, heterogeneous
quartzo-feldspathic intergrowth, Fe-stained in some places.

The dark grey fine-grained beds are detrital volcaniclastic
siltstones, very poorly-sorted, with dispersed angular quartz and albite
grains set in a messy matrix which may have had a vitric ash component,
but the presence of altered detrital muscovite and several grains of zoned
tourmaline reflect some input from pelitic metamorphics. An interesting
feature of the fine-grained beds in this rock is the presence of quite
common pseudomorphed calcite rhombs, now composed of hematite and
silica(?). Abundant quartz veins cut the sample, and meandering hematite
seams mark pressure solution-derived stylolites, and these may both
parallel, and cut at high angles, the bedding..

This is a finer-grained version of sample 34607 and 34608, all of
which are tuffaceous sandstones derived from explosive felsic volcanics,
with the difference that the finer beds in this rock seem to have a minor
detrital component derived from non-volcanic (ie passive margin or

• Tyennan) rocks.
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006148

SAMPLE NUMBER: 34531

LOCATION: PASMINCO Dial Range EL9/92. Kaine's Barite Prospect.
Radford's Ck Group

SUMMARY:
This is a weakly hydrothermally altered volcaniclastic

sandstone derived entirely from glassy, plagioclase+quartz­
phyric felsic volcanics of 'Mount Read Volcanics'-type.

HAND SPECIMEN:
This is a rather altered volcaniclastic sandstone with an average

grainsize around 1mm or less, but with occasional clasts up to 7 - 8mm
across.

THIN SECTION:
This sample is a poorly-sorted, framework-supported volcaniclastic

sandstone with an average grainsize around 0.5-1 mm across. Most clasts
are rather equidimensional, subrounded felsic volcanic lithic clasts, and a
large percentage of these were originally glassy. The most abundant lithic
clasts are sparsely plagioclase-phyric formerly glassy dacitic to rhyolitic
lavas in which glass has totally devitrified, then recrystallized to mosaic
intergrowths of quartz and albite. In some of these, abundant very fine­
grained hematite dust pervades the quartz-feldspar mosaics. Other detrital
components include around 3-5 modal% each of albite and quartz phenocryst
fragments, and quite common leucoxene-altered FeTi oxide phenocrysts.

Matrix is very difficult to differentiate from the clasts, and has
probably been largely eliminated by both syn-depositional winnowing, and
post-depositional pressure solution. Where some matrix is still present, it
is clearly now recrystallized to quartzo-feldspathic intergrowths very
similar petrographically to the altered formerly glassy clasts. This
suggests that the matrix was almost certainly vitric ash.

This is a volcaniclastic sandstone derived entirely from plagioclase
and quartz-phyric glassy felsic lavas of Mount Read Volcanics-type. Calcite
is quite abundant throughout the rock, and the extent of recrystallization is
more typical of hydrothermal alteration than regional burial metamorphic
alteration.
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006149

SAMPLE NUMBER: 34592

LOCATION: PASMINCO Dial Range EL9/92. Dial Road, Lobster
Creek Volcanics

SUMMARY:
This was a plagioclase+sparse hornblende-phyric

microdiorite similar to 34555, 34598 and 34593.

HAND SPECIMEN:
This is a massive pink holocrystalline microdioritic intrusive rock

with small altered feldspar and mafic phenocrysts

THIN SECTION:
This sample is a holocrystalline plagioclase+sparsely hornblende­

phyric dioritic intrusive very similar to others described in this set. It
consists of around 10-1 5modal% of blocky tabular plagioclase phenocrysts
to about 2mm maximum size. These are albitized, and show weak sericite
speckling. Hornblende phenocrysts make up much less than 1 modal% of the
rock, and occur as narrow, elongate prisms with ragged edges. Most are
totally replaced by chlorite and minor actinolite, but a few cores of olive
green to pale green pleochroic hornblende are still preserved. Many small
crystals of apatite occur within the hornblende phenocrysts. Small FeTi
oxide phenocrysts are common, and altered to leucoxene.

The groundmass of this sample is a holocrystalline, rather coarse
sugary-textured intergrowth of quartz and feldspar, with both albite and
Kspar present. Both groundmass feldspar are rather dusty and weakly
sericite altered. Small equidimensional FeTi oxides and anhedral
chloritized hornblende grains are also present in the groundmass. The
alteration of this sample is lowest greenschist facies, and it shows no sign
of hydrothermal alteration. It is virtually identical to samples 34555, 598
and 593.



006150

SAMPLE NUMBER: 34551

• LOCATION: PASMINCO Dial Range EL9/92. Kerrison Volcanics

SUMMARY:
This is a volcaniclastic sandstone derived from

plagioclase+augite-phyric andesitic to dacitic volcanics,
presumably correlated with the Mount Read Volcanics (eg Beulah
Formation).

HAND SPECIMEN:
This is a medium-grained volcaniclastic sandstone with an average

grainsize from 0.5-1 mm, and abundant detrital feldspar and mafic crystals.

•

•

THIN SECTION:
This sample is a poorly-sorted, framework-supported volcani-

clastic sandstone dominated by detrital phenocrysts of albitized
plagioclase and fresh augite and hornblende with some lithic clasts of
formerly glassy felsic lavas. Well over 50 modal% of the sample is made up
of blocky, slightly sericite-altered albite phenocrysts mainly 0.5-1 mm
long. Detrital augite phenocrysts are quite common, probably around 3-5
modal%. They show no sign of alteration, and are occasionally set in
devitrified glass in andesitic to dacitic lithic clasts. Pale brown to pale
green pleochroic hornblende phenocrysts and phenocryst fragments are
present but not common, and detrital FeTi oxide phenocrysts are quite
common and strongly altered to leucoxene. Lithic clasts make up about 5
modal% of the rock, and are mainly devitrified glassy felsic lavas with
occasional albite and augite phenocrysts. Some of these have been totally
chloritized before incorporation into the rock.

Most of the matrix of this sample was either winnowed out before
burial, or has been dissolved out by pressure solution. What matrix there is
has been largely replaced by chlorite. This sample has clearly been derived
from a mixed andesite-dacite terrain, such as the Beulah Formation or the
Que Footwall andesites. It contains no detritus from Precambrian passive
margin rocks or from the Tyennan pelitic metamorphics. It has suffered
weak alteration, in the prehnite-pumpellyite facies of regional burial
metamorphism.
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SAMPLE NUMBER: 34511

LOCATION: PASMINCO Dial Range EL9/92. lroncliffe Rd., Lobster
Ck Volcanics

SUMMARY:
This is a plagioclase+sparsely hornblende-phyric

microdioritic shallow intrusive similar petrographically to
34593.

HAND SPECIMEN:
This is a massive pale mauve feldspar+sparsely mafic-phyric felsic

lava or shallow intrusive.

THIN SECTION:
This sample is a texturally well-preserved microdioritic intrusive

with rather sparse phenocrysts of albitized plagioclase, altered mafics and
occasional altered FeTi oxides in a fairly fine-grained holocrystalline
groundmass. The plagioclase phenocrysts are mainly 0.5-1mm long and
make up around 5-8 modal% of the rock. They are speckled with sericite,
and often occur in clots of several intergrown crystals. The former mafic
phenocrysts are much less abundant than feldspar phenocrysts, probably
making up around 2 modal% of the rock. They vary from quite euhedral to
rather ragged, anhedral grains, and all are now composed of chlorite. Some
have inclusions of small albite laths and less common apatite crystals. The
former mafic phenocrysts were almost certainly hornblende, although one
or two crystal shapes are quite reminiscent of augite. Former FeTi oxide
phenocrysts are not common, rarely bigger than 0.3mm across, and quite
altered to leucoxene and chloritic material.

The groundmass of this sample is fine-grained, but clearly
holocrystalline, and is composed of stubby laths of albite intergrown with
anhedral quartz-Kspar mosaics, with tiny dispersed Fe oxides and
occasional small chloritized mafic prisms, as well as interstitial chlorite.

This sample is a very low-grade burial metamorphosed microdioritic
intrusive from a dyke or small plug. It is akin petrographically to 34593,
and a bit finer-grained but obviously related to 34555, 34598 and 34592, as
well as the diorites from the Leven Gorge area.
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SAMPLE NUMBER: 34600

LOCATION: PASMINCO Dial Range EL9/92. Isandula Dam, Wilsonia
Volcanics.

SUMMARY:
This is a volcaniclastic sandstone derived entirely from

quartz+plagioclase-phyric glassy felsic lavas.

HAND SPECIMEN:
This is a poorly-sorted volcaniclastic sandstone with rare clasts of

black cherty material and detrital quartz and feldspar crystals mainly
around 1mm or less across.

THIN SECTION:
This sample is a very poorly sorted, matrix-supported volcani­

clastic sandstone containing common detrital grains of volcanic quartz and
albite, and not uncommon lithic clasts of formerly glassy felsic lavas. The
detrital quartz grains are clearly phenocryst from felsic volcanics, and one
or two are still set in altered glassy lithic clasts of rhyolite. Many quartz
grains still have crystal faces, and contrast with the highly angular quartz
in otherwise similar sandstones such as 34607 and 34608. Likewise, albite
phenocrysts are often almost entire, up to Zmm across, and only slightly
speckled with sericite. The outer margins of many lithic clasts are very
difficult to discern from the very similar-textured matrix, and their modal
abundance is impossible to estimate. Most of the lithic clasts were
apparently glassy felsic lavas, but at least 4 or 5 have rather ignimbritic,
or banded pumice textures.

The matrix of this sample is texturally very heterogeneous, both in
terms of texture and grainsize, but is everywhere a ragged intergrowth of
quartz and feldspar, peppered with very fine-grained sericite and
subordinate chlorite. The matrix was undoubtedly composed almost entirely
of vitric ash and comminuted glass, and the rock is clearly another
volcaniclastic sandstone derived entirely from quartZ+feldspar-phyric
felsic glassy lavas of 'Mount Read Volcanics' type. The alteration
assemblage (chlorite-albite-quartz-sericite) reflects very low-grade
burial metamorphism.
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A Division of InchwIpe Testing $eMceS (Australia) Pry. Ltd
A.C.N. 004 591 664

ANALYTICAL DATA
PAGECLIENT ORDER NoREPORT DATEREPORT NoSAMPLE PREFIXre- 1111310.60.09282 24/02/93

1

1401 I 1 OF 8

TUBE SAMPLE Cu Cu Pb Pb In In Ag Mn Mn
No. No.

1 34501 8 - 20 - 82 - <l 241 -

2 34502 8 - 23 - 74 - <l 91 -

3 34503 3 - 6 - 41 - <l 125 -

4 34504 25 - 385 - 910 - 1 148 -

5 34505 46 - <3 - 140 - <1 >5000 1.36

6 34506 5 - <3 - 20 - <l 85 -

7 34507 3 - <3 - 11 - <1 41 -

8 34508 3 - <3 - 18 - <l 54 -

9 34509 7 - 5 - 17 - <1 38 -

10 34510 18 - 13 - 17 - <l 34 -

rf 34512 7 .- 23 - 15 - <1 51 -
._-

34513 69 - 38 - 59 - <1 >5000 3.53

13 34514 5 - 13 - 90 - <l >5000 8.49

14 34515 6 - 8 - 82 - <1 >5000 4.80

15 34516 25 - 152 - 48 - 2 >5000 38.30

16 34517 12 - 169 - 117 - 1 >5000 1.41

17 34518 66 - <3 - 60 - <1 >5000 1.32

18 34519 215 - <3 - 33 - <1 >5000 0.82
-

19 34520 36 - <3 - 56 - <1 2230 -

._- --_.- .--

20 31\521 7 - 19 - 51 - <l 1610 -

-
21 34522 3 - <3 - 10 - <l 118 -

22 34523 30 - 35 - 29 - 1 67 -

23 34524 71 - 146 - 1\3 - 1 1\8 -
:

~
34525 92 550 46 3 40

,

- - - -

25 34526 21 - 62 - 24 - <l 119 IJIII
Results in ppm unless otherwise specified /}/II/T = element present; but concentralion too low to measure
X = element concentration is below detection Jimil AUTHORISED
- = element not delennined OFFICER
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A Division of Inchcape Tesbng SeMees (Australia) Ply. Lid.

A.C.N. 004 591 664

ANALYTICAL DATA

006156

SAMPLE PREFIX REPORT No. REPORT DATE CLIENT ORDER No. PAGE

1111310.60.09282 24/02/93
1
1401 I 2 OF 8 1

I

TUBE SAMPLE CU Cu Pb Pb Zn Zn Ag Mn MnNo. No.

1 34527 81 - 360 - 24 - 4 55 -

2 34528 143 - <3 - 11 - 1 380 -

3 34529 82 - <3 - 12 - <l 470 -

4 34530 34 - 10 - 45 - <1 3050 -

5 34532 6 - 6 - 41 - <l 1620 -

6 34534 49 - <3 - 114 - <1 1480 -

7 34535 86 - 67 - 206 - <1 112 -

B 34536 87 - 136 - 520 - 1 393 -

9 34537 47 - 32 - 390 - <1 2240 -

10 34538 16 - 166 - 118 - 2 >5000 0.96

---- 34539 24 - 96 - 1210 - <l 925 -

12 34540 37 - 41 - 404 - 1 >5000 2.90

13 34541 109 - 131 - 419 - 1 201 -

14 34542 27 - 280 - 550 - <1 1150 -

15 34543 132 - 230 - 66 - 2 58 -

16 34544 595 - 14 - 30 - 1 39 -

17 34545 1270 - 50 - 59 - <1 30 -

18 34546 550 - 8 - 146 - <1 333 -
---

19 34547 52 - 4 - 196 - <l 375 -
-- - - - - -----_._---- ------

20 34548 875 - 19 - 101 - 1 194 -

21 34553 56 - 8 - 62 - <1 214 -

22 34558 71 - 4 - 45 - <1 124 -

23 34559 20 - <3 - 9 - <1 86 --. 34560 196 - <3 - 22 - <l 4910 .I -, i

25 34561 57 - 32 - 23 - 1 3050 /11 1

Resulls in ppm unless otherwise specified 0T = element present; but concentralion too low 10 measure
X =element concentration is below detection limit AUTHORISED
- = element not determined OFFICER
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PAGECLIENT ORDER NoREPORT DATEREPORT No

ANALABS

ANALYTICAL OATA

A Division ot Inchcape Testing serviCes jAustralia) Pty. LId.
A_eN 004 591 664

SAMPLE PREFIX• 1111310.60.09282 24/02/93
1

1401
1 3 OF 8

TUBE SAMPLE Cu Cu Pb Pb Zn Zn Ag Mn Mn
No. No.

1 34562 51 - 15 - 277 - <1 >5000 1. 74

2 34563 >5000 0.63 6 - 15 - 1 140 -

3 34564 42 - 65 - 4 - 2 47 -

4 34565 170 - 1080 - 4850 - 2 1650 -

5 34566 292 - 482 - 660 - 1 178 -

6 34567 115 - <3 - 34 - <1 282 -

7 34568 198 - 122 - 422 - 1 620 -

8 34569 88 - 28 - 89 - <1 355 -

9 34570 3640 - >5000 1.05 >5000 3.03 23 175 -

10 34571 15 - 214 - 55 - <1 59 -

I.- 34572 30 - 10 - 35 - <l 86 -

12 34573 12 - <3 - 13 - <1 59 -

13 34574 27 - 173 - 45 - 1 3100 -

14 34575 56 - <3 - 60 - <1 >5000 0.93

.

15 34576 7 - <3 - 17 - <1 77 -

16 34577 9 - <3 - 13 - <1 100 -

17 34578 179 - 391 - 47 - 2 57 -
•

.-

18 34579 97 - 63 - 341 - <1 780 -

19 34580 13 - <3 - 106 - <1 1120 -

20 34581 53 - 171 - 91 - <1 965 -

21 34582 55 - 25 - 60 - 2 730 - .

22 34583 21 - 15 - 15 - <l 74 -

-t 34584 13 - <3 - 31 - <l 3650 -

34585 21 - 17 - 58 - <1 >5000 3.21

25 34586 74 - 27 - 107 - <l 925 ~~/i
Results in ppm unless otherwise specified

~ rtfT =c element present; but concenlration too low to measure
X = element concentration is below detection limit AUTHORISED
- = element not determined OFFICER



ANALYTICAL DATA

A Division ollnchcape Tasting Service5 (Australia) pty. Ltd.

ACN 004 591 664

ANALABS

• SAMPLE PREFIX REPORT No REPORT DATE CLIENT ORDER No

006158

PAGE

1111310.60.09282 24/02/93 11401 I 4 OF 8

TUBE SAMPLE Cu Cu Pb Pb Zn Zn Ag Mn MnNo. No.
I

1 34587 35 - <3 - 21 - <1 217 - "

•.

2 34588 36 - <3 - 26 - <1 309 -

3 34617 9 - 19 - 57 - <1 >5000 1. 37

4 34618 3 - <3 - 13 - <l 170 -

5 34619 12 - 7 - 58 - <1 1220 -

6 34620 239 - <3 - 73 - <1 1270 -

7

8

9

10-.
-,

12

13

14 i.,
15

16

17
-

18 ,

--- -_.

19
---.

20

21

22 IS = INS JFF I CI E~ T SAMP E.. DETECTION 2 0.01 3 0.01 2 0.01 1 3 0.01

24 UNITS ppm ./. ppm "I. ppm "I. ppm ppm "I.

25 METHOD GA140 GA104 GA140 GA104 GA140 GA104 GA140 GA140 k¢'1)1~
Resutts in ppm unless otherwise specified 21(//T "= element presenl; but concentration 100 low 10 measure
X :: element concentration is below detection limit AUTHORISED
- = element not determined OFFICER -v



ANALYTICAL OATA

A DiviSion ollnchcape Tesling Services (Auslralia) Pty. Ltd.
Ae.N. 004 591 664

ANALABS

• SAMPLE PREFIX REPORT No REPORT DATE CLIENT ORDER No

006159

PAGE

1111310.60.09282 24/02/93
1
1401 I 5 OF 8

TUBE SAMPLE As As Au ~u(R) Au(S) Sn Sb Sa Sa
No. No.

1 34501 >100 150 <0.008 - - 16 30 256 -

34502 21 <0.008 4 297
i

2 - - - 4 -

3 34503 >100 100 <O.OOB - - 7 B 49 -

4 34504 13 - <O.OOB - - 4 <3 3BB -

5 34505 >100 150 0.010 - - <3 21 649 -

6 34506 21 - <0.008 - - 4 62 275 -

7 34507 2B - <0.008 - - 15 57 199 -

8 3450B 14 - <0.008 - - 10 30 23 -

9 34509 4 - <O.OOB - - 4 <3 84 -

10 34510 B - <O.OOB - - 4 <3 142 --. 34512 14 - <O.OOB - - 8 32 226 -

12 34513 2B - <0.008 <0.008 <O.OOB 6 8 441 -
;

13 34514 2B - <0.008 - - 7 6 5346 -

14 34515 41 - <0.008 - - 14 3 2107 -

15 34516 <1 - <O.OOB - - <3 <3 8354 -

16 34517 86 - <O.OOB - - 5 <3 B54 -

17 3451B 19 - <O.OOB - - 12 <3 IBB9 -

18 34519 35 - <O.OOB - - 24 4B 1137 -

-----

19 34520 34 - <O.OOB - -- 6 <3 425 -

-~ --- -

20 34521 37 - (O.OOB - - 24 16 634 -

21 34522 10 - <0.008 - - 7 26 43 -

22 34523 17 - <O.OOB <O.OOB - <3 3 123 - 1

-t 34524 >100 100 <O.OOB - - 10 2B 127 -

34525 >100 300 0.047 - - 9 223 474 /)-

25 34526 78 - <0.008 - - 10 20 543 1////
Resulls in ppm unless otherwise specified 1/11/T = erement present; but concentration 100 low 10 measure
X = elemenl concentration is below detection limil AUTHORISED
- '" element nol detennined OFFICER



A Division or Incheape Tesling Services (Auslralia) Pry. Ltd.
A.C.N. 004 591 664

ANALYTICAL OATA

ANAlABS

• SAMPLE PREFIX REPORT No REPORT DATE CLIENT ORDER No

006160

PAGE

1111310.60.09282 24/02/93
1

1401
1

6 OF 8

TUBE SAMPLE As As Au ~u(R) Au(S) Sn Sb 8a 8a
No. No.

,
1 34527 )100 400 <0.008 - - 6 98 1143 - I

I
2 34528 9 - <0.008 - - <3 3 - 44.4

I

3 34529 3 <0.008 <3 5 - 45.2
1

- - -
I

4 34530 4 - <0.008 - - <3 4 - 18.2

5 34532 3 - <0.008 - - 5 <3 5423 - ,

34534 2 <0.008 3 <3 1.7
-,

6 - - - -

7 34535 15 - <0.008 - - 4 <3 434 -

8 34536 )100 100 <0.008 - - 7 3 631 -

9 34537 32 - <0.008 - - 3 <3 - 1.0

10 34538 47 - <0.008 - - 5 4 2204 - ,-. 34539 50 - <0.008 - - 8 4 1238 - ,

12 34540 27 - <0.008 <0.008 - 8 <3 1705 - I

.

13 34541 85 - <0.008 - - <3 9 - 5.4 ,

14 34542 95 - <0.008 - - 4 11 225 -

15 34543 82 - 0.011 - <0.008 8 30 246 - !

16 34544 15 - 0.009 - - 11 7 97 -

17 34545 10 - <0.008 - - 3 5 130 - !

,

18 34546 9 - <0.008 - - 7 7 178 - I

... . .

19 34547 12 - <0.008 - - 6 11 191 -
... ...

20 34548 15 - <0.008 - - 5 6 361 -

21 34553 12 - <0.008 - - 7 6 537 -
~.

I22 34558 5 - <0.008 <0.008 - 6 <3 49 -

~.

34559 2 - 0.016 - - 9 4 767 -

-,
24 34560 <1 - 0.105 - - 7 <3 187

" J- ,t

25 34561 21 - <0.008 - - 7 <3 136 1//1'
Resulls in ppm unless othelWise specified ?f{(JT = elemenl present; but concentration too low 10 measure
X = element concentration is below detection limit AUTHORISED
- := element not determined OFFICER
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PAGE
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1
1401 1 7 OF 8

!
TUBE SAMPLE As As Au f'\u(R) Au(S) Sn Sb 8a 8a

I
No. No.

34562
1

1 51 - <0.008 - - 4 <3 4990 - ,

!

2 34563 >100 1050 0.061 - 0.058 8 <3 151 -
I

3 34564 >100 300 <0.008 - - 1385 4 61 -

4 34565 44 - <0.008 - - 13 <3 462 -

5 34566 33 - 0.008 - - 5 3 668 -

6 34567 19 - <0.008 - - 11 <3 113 -

7 34568 17 - <0.008 - - 7 3 170 -

8 34569 5 - <0.008 - - 10 3 187 -

9 34570 49 - <0.008 - - 6 10 317 -

10 34571 15 - <0.008 - - 19 20 32 --. 34572 32 - <0.008 - - 18 38 33 -

12 34573 39 - <0.008 <0.008 - 11 66 292 -

13 34574 31 - <0.008 - - 6 4 359 -

14 34575 60 - 0.094 - - 17 38 1720 -

15 34576 16 - <0.008 - - 19 24 20 -

16 34577 53 - <0.008 - - 10 59 151 -

17 34578 >100 1200 <0.008 - - 7 55 58 -

18 34579 >100 100 <0.008 - - 31 <3 293 -

19 34580 IS - <0.008 - - 6 13 4405 -
------------ -- ---------- ----

20 34581 IS - <0.008 - - IS - - -

21 34582 42 - 0.012 - - <3 30 - 12.0

22 34583 8 - 0.017 - - IS - - -

-. 34584 7 - <0.008 - - 5 <3 3757 -

•

/ -/!I24 34585 16 - <0.008 - - 8 10 525

25 34586 IS - <0.008 - - 4 36 WiResults in ppm unless otherwise specified
T = element present; but concentration 100 low to measure
X = olament concenlration is below defection limit AUTHORISED
- ': element not delermined OFFICER
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ANALABS

PAGECLIENT ORDER NoREPORT DATEREPORT No

ANALYTICAL DATA

A Division ollnchcspe T98ling Services (Australia) Pty. lid.
A.C.N. 004 591 664

SAMPLE PREFIX• 1111310.60.09282 11401 1
8

I

24/02/93 OF 8

TUBE SAMPLE A<; As Au ~u(R) Au(S) Sn Sb Sa SaNo. No.

1 34587 13 - 0.008 - - 16 <3 107 - I
,

2 34588 11 - <0.008 - - 4 <3 50 - !

3 34617 5 - (0.008 - - 5 12 2000 -

4 34618 6 - <0.008 - - 10 15 42 -

5 34619 50 - <0.008 - - 4 5 86 -

6 34620 85 - <0.008 - <0.008 10 15 116 -

7

8

9
~.

10

--12

13

14

15

16

17

18

19
....-

20
-~ - -- .--.- ------

.

21 ,

22 IS ~ INS FFICIE~T SAMP E

23 DETECTION 1 100 0.008 0.008 0.008 3 3 10 0.1

• UNITS ppm ppm ppm ppm ppm ppm ppm ppm 'l.
.-

~0425 METHOD GA114 GAI0l GG309 GG309 GG309 GX401 GX401 GX401b
Resulls in ppm unless otherwise specified 10T '= element present; but concentration 100 low 10 measure
X == element concenlration is below detection limit AUTHORISED
- == element nol determined OFFICER
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I NTRODUCT ION

EL 9/92, Dial Range, is located south of Penguin on the NW coast of
Tasmania (Figure 1).

The area contains numerous mineralised prospects and workings (Figure
3) with a wide range of ore and metal types.

This report considers the implications of a new and detailed
aeromagnetic survey of the area by Pasminco Exploration and the
ex i sting coverage by grav i ty data. Prev ious assessments and surveys
were summarised by Leaman (1987) who recommended an improved magnetic
coverage and infill gravity surveys. The latter have yet to be
undertaken.

This preliminary study was commissioned
exploration effort. Some particular
attention.

in order to focus second year
issues were specified for

1.
2.

3.

4.

• 5.

6.
7.

What is the extent of the Housetop Granite beneath the area?
Are there any possible associations between granite and known

mineralisation?
What is the extent of .Cambrian sequences beneath Tertiary cover

and can the thickness of the basalt be resolved?
What is the setting and distribution of the Lobster Creek

Volcanics? Are these rocks altered?
Do the ironstones at Penguin Creek or Blythe River have any

correlation with major structures?
What is the source of the dominant magnetic anomaly in the region?
What is the possible structural architecture of the area?

GEOLOGY

The most recent geological compilatfon of the Dial Range region is
shown in Figure 2. This simpli fied version was based on an original
by Pasminco Exploration including reviews by W. Herrmann, F.
Fi tzgerald and T. Lees. The basic stratigraphic outline of Burns
(1964) has been questioned and some radical tectonic variants have
been proposed by A.J. Crawford. Complete discussion of these topics
is beyond the scope of the present report.

The analysis provided below
pragmatic (on an as-they-are )
some of the controversies.

considers some relationships in a
basis which may assist resolution of

•
•

Various views have been expressed about the structural evolution of
the Dial Range area. These include the basin analysis by Burns (1964)
and compressive or thrust regimes (Berry & Crawford 1988; Leaman,
1986; Woodward et aI, 1993). Woodward et al (1993), in particular,
imply some overturning of previously accepted stratigraphy - namely
that the Barrington Chert overlies the Motton Spilite. There appears
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to be no justification for this on the basis of the observations of
Burns (1964), existing mapping relationships or geophysical data
(below).

The basic stratigraphic sequence includes Precambrian quartzose
Burnie'Formation and the more deformed Ulverstone Metamorphics.

Older, imperfectly understood, Cambrian units include conglomerates
(Gog Range), basalts (Motton Spilite) and cherts (Barrington). These
uni ts are now believed to be overlain by the sedimentary Cateena
Group (compare Burns (1964») '- a belief I find unsustainable, and the
volcaniclastic Radfords Creek Group which includes felsic volcanics.
There are many confusing structural and unconformable relationships
which is to be expected in a developing and complex sub basin,
The Lobster Creek Volcanics have been considered basal to the entire
sequence (Burns, 1964) or intrusive (Pasminco Exploration),
I ronstones occur near/at the unconformity with basal Cambrian cover
on the Precambrian rocks.

Ordovician rocks overlie this entire complex sequence and the whole
package has been folded, overthrust, and intruded by Devonian
granites (Housetop). The granite has very limited outcrop within the
licence area.

Most of the confusion within the region is related to the Ordovician
cover, and the irregular uplifts and erosion which preceded it, and
subsequent Tertiary cover (sediments and basalt). A large proportion
of the licence (estimated at 50%) is covered by Cainozoic materials.

The following interpretation has been restrained by my judgment of
realistic relationships using extant mapping and general knowledge in
those areas where folding, free of possible fault or intrusion
boundaries, allows' conclusions to be drawn. I t may be observed that
many such judgments presume reliable formation identifications and
both Herrmann and Crawford (reports to Pasminco Exploration) indicate
potential for some argument. The con'straints listed below have been
tested.
1. Cateena Group rocks may onlap or be intruded by Lobster Creek
Volcanics.
2. Radfords Creek Formations overlie Barrington Chert
(unconformably?)
3. Motton Spilite overlies the Barrington Chert (conformably?)
4. Barrington Chert overlies Cateena Group (unconformably).
5. Radfords Creek Formation over lies Motton Spili te (unconformably?).
These observations suggest a basic sequence of
Cateena Gp - Barrington Chert - Motton Spilite - Radfords Ck Gp
,with no established site for the Lobster Creek Volcanics, which IS a
normal basin evolution sequence and not dissimilar ,to Burns (1964).
No presumptions have been made about the various breccia complexes.

Mineralisation wi thin the area is variable (Figure 3). The most
anomalous site is Keddies with tin recorded. This may imply that the
grani te extends at least this far northeast and may under lie the
entire area as suggested by Leaman & Richardson (1989a).
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Demonstration that the granite actually does· so extend wou ld have
profound consequences for both type and origin of mineralisation, its
distribution and its exploration potential.

None of the structural proposal for the region (e.g. Woodward et aI,
1993) have considered the impact that the granite might have on the
fold, thrust and fault evolution inferred as well as the volume of
roof retained.

PREVIOUS GEOPHYSICS

Previous geophysical work has been summarised by Leaman (1987) and
includes surveys by Geopeko.
The 1987 summary concluded that the Housetop Granite was pervasive
and had probably remobilised Cambrian mineralisation although no
granite shape analysis was undertaken. Few magnetic alteration
responses were defined and the most marked of these were east of Dial
Copper and near Keddies. No significant alteration "as inferred
within the Lobster Creek Volcanics.

Previous work was limited by deficiencies in data quality (magnetics)
or coverage (grav i ty). Problems have included wide line spacing,
inappropriate line orientation and erratic terrain clearance factors.
The 1985 Mines Department survey (Figure 4), in itself a survey of
reasonable quality, is of reduced value due to its N-S line bias and
150 m clearance. This was the best data set in existence in 1987.

Gravity coverage was virtually non-existent east of '120 000 mE in
1987 and was patchy elsewhere.

CURRENT GEOPHYSICAL DATA

Data used for this assessment include preliminary compilations of a
new aeromagnetic survey by Pasminco Exploration (1993) and the
current gravity data base (various surveys 1963-1988).

The Pasminco 1993 magnetic survey was specified in order to provide
an E-W traverse line spacing of·l00 m and a N-S tie line spacing of
2000 m at a nominal terrain clearance of 80 m. The magnetometer
sensitivity was 0.05 nT with a recording interval of 0.1 sees.
The preliminary contoured version of the residual magnetic field,
after removal of IGRF, is shown in Figure 5. Plotted values are based
on a field datum of 61900 nT (at 411 000 E, 5460 000 N (claimed))
with a shift of 2000 nT added.

The contrast between the new survey (Figure 5) and the best previous
survey (Figure 4) is striking and suggests the great improvement in
detail and resolution which has been achieved.

Grav i ty data remain much less satisfactory. Coverage is excellent
west of 420 000 mE but is poor elsewhere with nominal station
spacings of 1 and 2 - 2.5 km respectively west and east of this grid
position. Unfortunately some problems exist in the data sets due to
their varied origins and some key features are not well defined. Two
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regions were identified as suspect during this analysis and the
original field observations have been inspected. Some revisions have
now been made to the TASGRAV database (after plotting of Figure 6)
but there is a need for some repeat surveying in some small areas and
expansion of cover elsewhere. The zone of Cambrian rocks within the
licence area is not well covered.

The data used here, presented as Figure 6, have been derived from the
Mines Department TASGRAV data base and processed using the MANTLE91
equivalent source algorithm (see Leaman & Richardson, 1989b) to
generate residuals which sharpen the anomaly texture and allow
interpretation focus within the upper half of the crust.

ROCK PRO PERT I ES

The properties of many of the materials wi thin the region are well
known and new observations by W. Herrmann (for Pasminco Exploration)
have improved understanding of others.

The table summarises current knowledge.
All values are bulked averages and may be considered conservative
estimates. Susceptibilities are considered bulk maxima. Inferences
are bracketed.

•
Unit

Precambrian
Ulverstone Metamorphics
Burnie Formation
Cambrian
Lobster Creek Volcanics
Cateena Group
Haematitic ironstones
Barrington Chert
Motton Spilite
Radfords Creek Group

Kerrison Volcanics
Wilsonia Volcanics
Applebee Volcanics

Megabreccias
Ordovician
Dial Group
Gordon Limestone
Devonian
Housetop Granite
Tertiary
Sediments
Basalt

Density t/cu m

>2.7
>2.6

(2.74)
(2.72)
(2.74 )
(2.70 )
(2.85)
(2.74)

(2.75 )

'2.60
'2.76

>=2.66-2.68

2.00
-2.85 var

Susceptibility cgs

<0.00001
<0.00001

-0.001
=<0.00003

'0.0001
-0.00001
'0.001
0.00002
0.00005
0.00001
0.00001
0.00002

0.00001
0.000001

>0.0003 (0.001+)

0.000001
>=0.001 (0.005)

•
I
i•

1

Note Sl susceptibilities are about 13 times larger.

These observations and inferences indicate that major density
contrasts are relatively rare; Dial Gp to all Cambrian and most
Precambrian units, granite to all, Tertiary sediments to all, Motton
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Spilite to all. Finer resolution may become possible with additional
measurements and more detailed gravity survey coverage.

There are, however, only four significant magnetised (magnetisablel
materials - Lobster Creek Volcanics. Motton Spilite, Housetop Granite
and Tertiary basalts.
The Housetop Granite has been studied in SOme detail (Collins et aI,
1981) and although the magnetisation is variable the entire body is
magnetised at levels in excess of 0.0002-0.0003 and significant
portions are more strongly magnetised. A large number of dispersed
samples have yielded contrasts up to five times this lower
background. The basic contrasts are at least an order of magnitude
greater than most other units in the region and more than three
orders of magnitude higher than normal west Tasmanian granitoids.
This is an exceptional body.
There is also much experience relevant to the Tertiary basalts. The
effective contrast of the basalts (including the effect of remanence)
may exceed 0.015 cgs locally. The effective density may be variable
depending on thickness of flows, weathering, intercalated sediments
and other variables.
The contrasts assigned to the Motton Spilite and Lobster Creek
Volcanics are based on susceptibi Ii ty determinations and the values
are supported by response calculations. Bulk contrasts much in excess
of 0.001 cgs are not supportable.

The effects of" the Housetop Granite and the Tertiary basalts should
dominate the form of the magnetic field on the basis of these
observations.
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INTERPRETATION

QUALITATIVE COMMENTS

Regionll assemblies of magnetic data show that the magnetic field in
the Dial Range region is elevated and that there is no obvious
correlation with any surface effect or exposed unit (Figure 7).
Detailed high frequency texture is superimposed upon this large
allomaly - which must have either a deep or lZlrge volume source - Rnd
the origin of the spiky texture is ev ident in Figure 8 where the
direct correlation between intense anomflly patterns alld the exposure
of Tertiary basalts is evident.
The Precambrian rocks in the west of the area are magnetically quiet
and anomalous effects within them are most likely related to local
oxidation effects along major fractures or faults. The ironstones are
not particularly noticeable in this context.
Ordovician rocks present a similar response pattern but do transmit
the ghosts of suppressed or concealed sources. The anomalies noted do
not imply great depths to source and this is consistent with the
relatively thin Ordovician cover which is noted in the area.
Rocks of the Cateena and Radfords Creek Groups display similar
behaviour although there are some marked and isolated responses and
several features consistent with modest burial. The isolated
responses are discussed in more detail later in this report but many
may be due to local and perhaps fresher exposures of some members of
each group, or the local alteration about a fracture Or fracture
intersection. These explanations are always more likely than some
mineralisation response but each must be reviewed independently for
the most likely cause.
The Lobster Creek Volcanics are very different from all the above
su i tes and generate noisy and variable responses. The Barrington
Chert is essentially non magnetic while the Motton Spili te is
associated with modest responses. These associations suggest that the
measured properties for the Lobster Creek Volcanics are typical and
appropriate while those of the Motton Spilite (after bulking) may be
excessive by a factor of at least two.

The magnetic field reflects what could reasonabl)' be expected given
the table of observed properties.

The Housetop Granite is barely covered by the 1993 survey but the
field is disturbed in those small areas where it is involved.

Many isolated, and more intense, effects may be noted in the eastern
part of the survey area and these may be related to unmapped remnants
of the Tertiary (basalt) COVer. It should be noted that the chocolate
soils with minimal bedrock and many basalt fragments may generate
sizeable effects.

The gravity data set (Figure 9) offers fewer direct correlations.
This is partly due to the small density contrasts present, variations
in survey coverage and the widespread interference of source effects.
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The residual Bouguer anomalies calculated using a reduction density
of 2.67 tlcu m yield generally negative values across the Housetop
Granite. Values are of the order of c3 mgal.
The generally negative pattern extends north and west of the Dial
Range and the region north of Mt Duncan presents a neutral field.
South 6f Mt Duncan the anomalies are generally positive, at about +4
mgal. This is an area in which the Barrington Chert, Motton Spilite
and Radfords Creek Group are exposed. Some of the strongest positive
gradient in the region occUr north of the Housetop Granite south of
Stowport and in the Leven valley east of 430 000 mE.

Some false effects have now been identified in the gravity data set
and the extreme and localised negative anomalies noLed at 417 000,
5441 000 and 420 000 E, 5436 000 N are the result of loop parts with
elevation and other errors. A possible reVISIon for the southern
error has been found and the modelled profiles "hich involve this
feature include the corrections. It should be noted, however, that
the reliability of the corrections, "hile improving the survey
compilation, is not known and the loops involved should be repeated.

Trends identified in the magnetic and gravity data sets have been
plotted in Figure 10. The lighter line weight indicates magnetic
features and the heavy line weight gravity features. This diagram has
been overlain on both geological and prospect maps in order to
suggest the location of cri tical breaks in mapped units or
associations with mineralised sites( Figures 11, 12).

The correlation between many magnetically mapped trends and gradients
and the mineralised sites is extremely good. This suggests that these
sites may be related to relatively recent structuring and fracturing
possibly related to granite intrusion. This concept has been further
tested by quantitative study of granite distribution (below).

STRUCTURE MODELLING

Eight profiles have been examined in detail (Figure
selected to prov ide guidance on structural and
relationships and the origin of marked changes in
fields.
Six of these profiles have considered both the grav j t)' and magnetic
effects and the remaining profiles have used gravity data in
isolation. All the magnetic profiles use the 1993 Pasminco data set
where available but augment this, where necessary, with the 1985
Mines Department survey. This coupling allows more regional review of
the structure and the setting of the entire licence area without
significant loss in quality since the regional data set is adequate
away from the vicinity of the Dial Range.
This coupling of data sets did reveal sOme inconsistencies in the
correction of the new survey. A shift of -1000 nT was required to
match -2070 nT for the old survey when the contractor's legend
implied that the shift should have been -2000, -2070 nT. This is not
a serious problem but does suggest a labelling error or perhaps a
total base shift.
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Symbols shown on all diagrams and sections are consistent with
given in Figure 2. Physical contrasts employed are based on
tabled unless geometric and response character forces some
variation. Such variations may be important and may indicate
replacement, skarns or alteration.

LINE 433 (Figure 14)
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The models indicate the dominance of the Housetop Granite in an area
apparently far removed from the principal exposures. The gravity
profile stresses the difference in geology east and west of 417 E as
marked by both the outcrop limit of the granite and the gravity
gradient. The gravity model requires a balance between Matton SpiliLe
and granite east of the main exposures. This IS demanded by the
observed gravity spike and gradient. The magnetic model, however, is
dominated by the spike effects related to Tertiary basalt cover and
the broad long wavelength anomaly rise. On this basis the spilite is
not necessary and could be replaced by the granite (magnetically).
The smooth response and small dev iation away from outcrop can be
interpreted in these two ways. The gravity profile IS much more
demanding.
These models employ Matton Spilite in order to provide both the
magnetic balance and the required excess mass but it should be noted
that the magnetic contrast used is very high for this unit; much
higher than determined in all other sections - or actually observed
in property measurements. This may mean that the main accumulation of
the spilite is in this region and that it is massive and unaltered.
The various possibilities cannot be unambiguously resolved along this
profile. The suggestion that the Cambrian and local exposed
Precambrian packages, as relatively dense assemblages, are quite thin
is far more certainly determined. The siliceous, Tyennan-style,
basement of northern Tasmania is little more than 2 km deep.
Three mineralised sites occur near the main pitch point in the
magnetic gradient indicating the limit of the granite margin. This
view is supported by the gravity model which includes a fine balance
of rock types.

LINE 436 (Figure 14)

The existence of a broad magnetic response is evident along this
profile. Most spikes can be linked to Tertiary basalt.
The gravity balance, however, depends on the presence of more than 2
km of Cambrian rocks near 417 E. These must be qu i te dense and at
least partly Lobster Creek Volcanics (possibly all). Compare these
requirements which can be linked to Lobster Creek Volcanics and the
forced link with Matton Spili te implied on Line 433 (above) which
required some unbelievable property relationships. In the models
presented the magnetic and maSs balance is made up of a combination
of Lobster Creek Volcanics and Radfords Creek Group even though the
former unit - plus a little Matton Spilite, perhaps - would satisfy
the magnetic needs which here form the critical aspect. If this is
the case then the greatest accumulation of Lobster Creek Volcanics
lies west of its principal outcrop. A cluster of mineralised sites
about this zone may be related to its presence.
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The departure of the calculated magnetic profile near 418E is related
to the forced geometry shown between Lobster Creek Volcanics and
Radfords Creek Group. Were the relief on these units to be reduced
and the effect of the exposed part of the Radfords Creek Group
ignored then the result would be comparable to a simple continuation
of a shallow granite surface (not allowed gravimetrically). This
would produce the smoothly arching observed field. The discussion for
Line 632 (Figure 20) explains how this is possible and presents both
options in order to show how the two fields can be satisfied. In this
case the best solution would be a slab Lobster Creek Volcanics
extending along the roof of the granite to 416 E.

The curve fits for this and other profiles may seem crude and
inadequate.
In the gravity case no precise fits are warranted due to the 0.3 to
0.5 mgal noise almost certainly present in this data set and the
possibility that some stations contain larger errors. The median fits
offered and their style is far more critical than perfection of fit
which can be manufactured by subtle adjustments of surface cover.
There are also some inevitable 3D effects due to limited volumes or
curvature in the geometry of some bodies (especially the granite).
These effects do not greatly affect the general conclusions offered
in the models but do mean that some depth or property estimates
should not be taken literally, but rather as guide estimates with an
envelope of confidence up to 15%.
In the magnet1cs case the blend of 3D effects
patterns may modify the simple model patterns. The
illustrate the nature of probable geometries and
only.
The critical test for each data set is, can key
interpretation be supported by the other data set?
is particularly crucial near the roof of the
interfaces between Cambrian and Precambrian rocks.

These conditions are satisfied for this line and confirm the relative
thinness of the Cambrian sequence and the overthrust nature of the
eastern Precambrian blocks. This aspect of regional structure does
not seem to be in doubt.
The data sets also define two distinct granitic suites within the
Housetop Granite; one which is strongly magnetised and another which
possesses a· contrast typical of most property determinations. Some
samples have been found with the much higher contrast and there is
reason to believe that the model estimates are valid. The density
values fall within observed ranges. The raised magnetic field
corresponds with the zone of more magnetic granite, which is alBo
slightly less dense.
The only mineralisation observed near this profile occurs near the
eastern margin of the granite which is also its shallowest point in
this part of the region.

LINE 440 (Figure 16)

3D effects bias both models at this northing. The north plunging
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margin of the granite affects the profile. This effect increases the
apparent contrasts slightly but the broadly sweeping magnetic form is
retained. Curve fitting is more difficult, however.
The extreme spikiness near 4l4E is partly due to thick basalt cover
(~200 mi. The cover is also very variable 1n thickness. A more
detailed analysis of actual flight observations would be required to
improve on the current model estimates but this could be done using a
combination of spectral and model methods if required. Cover effects
alone, however, cannot account for the amplitudes noted and the
effect of the granite roof, and perhaps some skarns or aureole, may
be preserved beneath them. Some very extreme and isolated anomalies
occur in this zone.
No rigorous gravity fit is justified since fine tuning depends on
assumptions about the sedimentary content in the Cainozoic cover.
The pattern of thin Cambrian section and overthrust Precambrian units
in the east is consistent with other profiles.
The Lobster Creek Volcanics do not make a major mark on this profile
other than to introduce SOme noise. Their "stratigraphic" position
seems to be maintained either near the granite roof or basal to the
Cambrian sequence - as preserved.
The effects of the Housetop Granite dominate the section.
Mineralised sites appear to be located near the shallo~ roof section
of the grani te west of its eastern wall and near the Lobster Creek
Volcanics. It may be observed that the Keddies site, with tin, lies 1
km north of Dial Copper and directly above the marginal spike in the
grani te roof. ihis relationship and the general I inkage between the
two potential fields suggests that the solution offered is credible .

LINE 444 (Figure 17)

The broad magnetic rise is readily observed at this northing even
though some large spikes are superimposed. The spikiness reflects the
variable basalt cover across much of the section but three broader,
medium wavelength, features can be associated with ironstones. The
responses from each of the latter indicates that these rocks possess
bulk properties far in excess of the determinations summarised in the
property table. It should also be noted that there is a large "bulls
eye" anomaly near this line (covered by Line 845) which may be due to
skarns or abnormaly iron enrichment.
The profiles are remarkable in that there is no trace of any response
which might, be assigned to either the Motton Bpilite or the Lobster
Creek Volcanics even though both occur at this northing. This
suggests that the mass of Lobster Creek Volcanics has no significant
thickness at this northing and is not simply a northward plunging
body - as the mapping could be used to imply. The Motton Bpi Ii te,
likewise, is of no consequence near the Leven River. These
conclusions differ markedly from the appearance and' requirements of
sections further south and west.
The gravity profile shows the overall W-E form of the granite north
of its primary outcrop area but cannot reveal the true nature of the
NW face due to line aspect (see Line 409, Figure 18). The models do
suggest that much of the known mineralisation is related to the
eastern marginal form and the roof. The mineralisation at Bullock's
Hill may be fracture or thrust-related. The ironstones are either
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truncated units or replacemellt effects related to the granite and its
margin.
The couphng of methods is definitive. The gravity low mirrors the
form of the granite and any subtleties (if real) are probably related
to the sediment content in the cover. The magnetic data stresses the
broad impact of the unusually magnetic granite mass which underlies
the Dial Range region. The two methods leave no doubt that the
granite is the source of both primary effects in the field; magnetic
high, gravity low.

LINE 409 (Figure 18)

This profile provides a link ·within the gravity models in order to
test the 3D form of the granite and the contrast assumptions. It also
verifies the origin of . the northern gravity gradients. The model
confirms the general assumptions of all other profiles.
This model also imphes, as do some others, that the roof of the
grani te lies near the contact between dense Oonah/Burnie type and
more siliceous Tyennan type Precambrian.

LINE 419 (Figure 18)

This profile confirms the relief on the granite surface near mid
section for profiles 433, 436, 440 and 444 and shows that the
distribution in those solutions represents maximum depth. The granite
surface may be shallower as the magnetic data implies (so does
Keddies prospect). The roof profile along this line does not suggest
the likely controls on minerahsed sites other than that granite (if
it is part of the genesis) is near. Review of all other profiles
shows that the granite roof plunges steeply eastward less than 2 km
from this profile and it is this change - plus wall margin fracturing
and fluid control - which has probably controlled the siting and
deposition at many sites.

The two profiles shown in Figure 18 (409, 419) provide some assurance
that the gravity models and granite concepts are well founded.

LINE 845 (Figure 19)

This profile provides a link for each data set and all other profiles
across the entire licence. Its position was selected so as to include
the most extreme magnetic effects.
The magnetic model places the ironstones in perspective (at 3 and 9.5
km) to show that their effect is much less than the main magnetic
anomaly at 5 km. This can be explained if the ironstones are folded
and their greatest thickness is concealed by the Tertiary cover. It
would also be possible to account for the effect with an
extraordinary skarn. The folded ironstone, possibly enriched near the
granite roof, is the preferred solution.
The Motton Spihte is included in this section but its effect is
shown to be inconsequential in terms of both data sets. Indeed the
results suggest that the properties to be employed should be only
about 20% of those tabulated. This finding adds to the view expressed
in discussion of other profiles that this' unit is not generally
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significant. No unit comparable to the Lobster Creek Volcanics, or
any extension of them, is likely along this section.
The variations within the Housetop Granite seem extreme magnetically
and this may reflect three dimensional problems or a failure to
provide for severe variations near the roof (including a spread of
skarns or ironstone). The gravity profile is more clear cut and
provides sufficient restraint when coupled with other profiles.
The gravity data suggest that the granite extends SE of the present
section and this may well account for mineralised sites such as
Hebblethwaites. Other sites seem more directly related to shallow
roof or spine positions.

LINE 632 (Figure 20)

This line orientation was selected in order to assess the effect of
the Radfords Creek Group and the principal exposure of the Lobster
Creek Volcanics. The effect of the volcanics is most marked in the
magnetic field. This appears to be an exceptional response for these
rocks until some previous' sections are reviewed (436, 440 and 433
implied). This section samples the major part of the unit where it is
also exposed.
The effect of the Lobster Creek Volcanics may be compared with that
of the Motton Spilite which is minor. The correlated response of the
spi Iite impl ies a much reduced property assumption and conf irms the
Lobster Creek_ Volcanic un i t as the most important Cambrian (?) un i t
in magnetic terms. As noted· in other sections the volcanics are
located deep in section or along the granite roof .
The broad magnetic effect due to the Housetop Granite is apparent and
all other spikes due to Tertiary basalt, Motton Spilite or Lobster
Creek Volcanics are superimposed.

The figure presents two different models for the granite roof near
5.5 km. Variations on the themes shown have been incorporated into
all previous models.
The magnetic version suggests a smooth granite roof and a resulting
smooth sweep of anomaly.
The gravity data do not allows this form due to the presence of a
positive effect in this position. This implies that a denser or
locally thicker Cambrian or Precambrian cover is present. The gravity
model attempts to achieve the effect using normal contrasts. It fails
to do so. This suggests that a much higher density unit is involved ­
presuming the observed data are valid.
The magnetic data show that the dense body must also be magnetic and
possess a contrast equivalent to the granite. Unless this coupling of
properties is made the magnetic response cannot yield a smooth convex
sweep such as achieved by the granite roof model and the effect is
disruptive such as seen in other models (lines 436 and 440 at 4l8E)
but more extreme.
Assuming the data are valid what could this sourCe be? The ~Iotton

Spilite may possess an appropriate density but its established
magnetic properties fall short. The Lobster Creek Volcanics could
account for the magnetic effect easily but seem unlikely to be dense
enough. Resolution of the material present must await density
determination of both source options and a check of gravity data.

1""; I""'}
( (
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of grani te emplacement
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sustainable.
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thesupportable and

is critical. It
is not
Volcanics

It is now relevant to consider the structural concept for the Dial
Range area proposed by Woodward et a1 (1993). The offered solution is
reproduced as Figure 21. It implies facing reverse and thrust faults,
opposed inversions and overthrust Precambrian blocks.
The bimodal thrust pattern and the thrust involvements are consistent
with previous work and deductions (e.g. Leaman, 1986, 1992). The
stratigraphy shown cannot be so easily sustained and the inversion of
the Motton Spilite is a problem.
The interpretation of the profiles described above supports only the
east facing thrust elements of the concept in so far as these involve
the Precambrian blocks.
The ~lotton Spilite distribution
involvement of the Lobster Creek
excluded from the published concept.
The entire proposal also ignores the effect
and the rejuvenation or rearrangement of many
The concept as presented is not geophysically

•

ANOMALY CORRELATIONS

Particular anomalous responses and known mineralised sites have been
reviewed in order to check if there are an~' patterns. Given the
variation in mineral types observed further subdivisions may be
warranted.

•
It is clear; however, from inspection of Figure 12 that
mineralisation within the Dial Range area may be linked with clearly
defined regional trend patterns. The preservation of these within a
detailed, high resolution magnetic data set indicates that most, if
not all, trends are relatively recent In structural and chemical
terms probably Devonian in age. This does not exclude the
possibility that many features are reactivations of older
discontinui ties but the dominant and shallow presence of a large
granitoid mass must colour these judgments.
Such a conclusion would imply that the mineralisation observed in the
area is either Devonian in age or was remobilised during the
Devonian.

Available gravity data are suited to provision of an indication of
structural setting rather than provide measure of targets or sites.
Even so the data need careful review in order to separate possible
surface effects which may contaminate judgments about couplet or
alteration responses. Such a couplet might be inferred Ilear Keddies,
for example, but so might alluvial distortions.

Three main classes of anomalies may be considel"cd at this stage;
gradients, zonal highs, or shelves.

•
Prospects such as Kaines, Huttons, Wolloa Ck, Bullocks Hill, Marsdell
Hill, Davies Adit, Dial copper and Revell's all fall on distinct
gradients which are not regionally persistent. This implies that a
major structure or lithological change has controlled the si te .

•
,
j
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Prospects such as Radfords Reef, Colburn's, Brown's Blow, Devon
Consols, Laws, Neptune and Keddies lie on limited localised highs in
the gravity field. These features may be significant in terms of
anomalous mass and mineralisation but may also be fortuitous pockets
within'a dense local lithology. There are insufficient data to decide
this in most cases.

Sites such as Lady Braddon, Badgers, Lings, Barnes and Tasmanian Iron
fall within a shelf anomaly pattern. This could imply that these
sites have some unit control on mineral deposition or' replacement
since the lack of gradient or field disturbance indicates limited
structural or lithological variation. The effect could also be caused
by dominance of the underlying granite or lack of detailed coverage.

In these terms the local high in the gravity field near 418 000 e,
5433 000 mN should be checked.
The most interesting and anomalous sites appear to be Laws, Devon
Consols and Keddies given the extant gravity data.

Magnetic responses are more variable but similar classifications are
possible.
Sites such as Copper King and Rutherford have no associated magnetic
responses and Lady Braddon and Badgers have a negligible response.

The iron deposits present variable responses. Blythe and Cuprona are
associated with large effects while Laws, Marsden Hill and Tasmanian
Iron are moderate or locally significant only.

Other sites such as Blacks, Dial Iron, Revells, Dial copper, Wolloa
Creek, Radfords Reef, Davies Adit and Bullock's Hill are related to
local gradients implying local structural control.

Bulls-eye responses are assoc iated with Russells, Heazlewoods,
Kaine's and Colburn's and may be' linked to Keddie's and Devon
Consols. Such responses may reflect the mineralisation outright,
local alteration or local outcropping of a magnetic lithology. The
first two alternatives are the most likely but the shallow exposure
or cultural source option must be excluded in every case of such
responses.

It is not possible to predict further mineralised sites on the basis
of local gradient or shelf type anomalies since so many possible
source arrangements are possible and the mineralisation does not
directly contribute to any response. Trend review wi·thin the gross
structural framework is the only way in which such sites might be
predicted. This approach certainly appears to explain all known
sites.
Bulls-eye type sites, however, may reflect mineralisation directly
and must be reviewed. Figure 22 suggests a number of such sites and
responses for which no mineralisation is yet known .
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CONCLUSIONS

This preliminary study has been sufficient to resolve many issues and
answer most of the particular questions raised in Introduction.

1. The' Housetop Granite dominates the Dial Range region. I ts roof
occurs at relatively shallow depths (av 1 km) and there are
local spines. At least two lithologies are present and both are
anomalous in terms of west Tasmanian granitoids. Both are much
denser than is normal for rocks not considered granodiorites
and both are very magnetic. The marginal and easter •• phase is
the second most magnetic lithology in the region (after
Tertiary basalt). The combination of properties allows reliable
definition of intrusion form.

2. The large regional magnetic anomaly noted In other surveys is
related to the more magnetic granite phase. The scale of the
anomaly reflects the enormous volume of moderate contrast.

3. The Cambrian sequence is strictly limited by low angle
structuring, perhaps primary deposition, and stoping by the
granite. The Precambrian rocks exposed in the east of the area
have been locally overthrust as previously suggested by Leaman
(1986) and Woodward et al (1993).

4. Few Cambrian rocks have any magnetic significance and only the
Motton Spilite and Lobster Creek Volcanics make any marked
contribution to the magnetic field. The Volcanics are the more
important and always seem to occur deep in the section. There
may be an intimate relationship with the underlying granite. If
the volcanics are considered in a stratigraphic setting then
they are basal; if intrusive then the emplacement has occurred
near the base of section. Both the Motton Spilite and Lobster
Creek Volcanics appear to be pods of material - possibly the
result of erosion or original deposition.

5. Many mineralised sites are clustered abo lIt the zone in ~hich the
Lobster Creek Volcanics -are thickest and retained In the
section after granite intrusion. These associations can not
definitively separate such issues as are these volcanics
Devonian and related to the granite?, are they the source of
mineralisation?, are they Cambrian intrusives? etc.

6. The structural concepts proposed by Woodward et al (1993) cannot
be sustained since these ignore stratigraphic relationships,
the impact of the granite and cannot be supported fragmentally
by the distribution of such units as the ~lotton Spilite using
magnetic data.

7. Much mineral isation is associated with unambiguous gran i te roof
forms. Virtually every known site can be correlated with abrupt
magnetic trend changes which can be mapped regionally. This
suggests that the prospects are likely to be small and the
result of Devonian remobilisation in, at least, most cases .
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8. The. linkage of fracture patterns to mineralisation is not
encouraging 1n terms of large scale deposition unless it IS

possible to trace a primary source at depth, perhaps associated
with the Lobster Creek Volcanics (assuming these are in fact
Cambrian in age).

9. Ironstones appear to be units truncated by the granite. The
largest effects occur where these pac'allel the grani te roof.
The pattern of responses indicates a possibility of replacement
and fluid alteration. There is no correlation between
ironstones and any major structural control although the latter
may now not be recognised due to emplacement of the granite.

10. The Tertiary cover is very variable and has not been the subject
of detailed examination. Total thicknesses may exceed 200 m and
the mix of basalt and sediment is certainly variable within the
region. Basalts may make up the entire thickness in some zones .
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RECOMMENDATIONS

[. Several issues cannot be refined without some additional gravity
coverage. There is a need to check certain portions of the data
base (usually anomalously negative at present) and to infill
coverage of the eastern half of the region. This data will be
essential if the distribution of the Lobster Creek Volcanics is
to be defined. A reasonable infill would achieve a nominal
station spacing of 1 km but a more satisfactory spacing would
be 500 m. The latter might be concentrated in the mineralised
areas.

2. Some fUl·ther analysis is justified In the northern part of the
licence area but was beyond the time frame for this review. The
existing data sets could be used for profiles at 415 or 416 000
mE, 5448 000 mN and parallel to the coast. These would provide
a fuller view of the granite and the structural localisation
near Penguin.

3. Detailed review of the Tertiary cover is possible using the new,
high resolution magnetic data set. This would entail a
combination of modell ing and spectral methods to extract the
basalt component but the analysis is only justified where more
general evidence indicates targets. Only one is obvious at
present TIue to the unroofing of the granite beneath a large
part of the basalt-covered area; the isolated example may be a
skarn or ironstone near 413 000 E, 5442 000 N. This area should
be reviewed.

4. ·Given the apparent relationships between Lobster Creek YOICilllics,
exposed or inferred, and mineralisation in the central part of
the region it is recommended that this unit be adequately
sampled for density and magnetic properties and the models of
its distribution reviewed.

5. Some further classification of known mineralisation and anomaly
patterns may be justified in order to recognise which minerals
or alteration may be important. Magnetic anomalies have been
defined which may have an association with mineralisation ancl
these sites should be checked for a cuI tural origin for the
response. If this is unlikely then the site should be
inspected. 1 t may be necessary to undertake a limited surface
magnetic survey in order to identify the exact location .
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