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PHOTOGEOLOGICAL INVESTIGATION OF THE COMSTAFF

TENEMENTS AND ADJACENT AREAS IN TASMANIA

]

INTRODUCTION

Ninety 1:40 000 Scale aerial photographs (45 Stereo models) were
interpreted to fully cover the Comstaff Tenements and adjacent areas.
The southern portion of the area was also covered by an interpretation
of the 1:500 000 Scale MSS Band 7 Landsat 1 image, which covers the
north east of Tasmania. An initial interpretation was completed

and compiled at photoscale this was then reduced to 1:50 000 as this
is the scale of the topographic maps of the area. A ground '
reconnaissance was made of the area and the original interpretation
modified. This has resulted in the production of 1:50 000 scale
photogeological maps corresponding to the 1:50 000 topographic

sheet layout. The photogeological maps show major fractures (faults?)
photolinears (which may relate to bedding, jointing or faulting) and

‘contacts between rock units of differing photogeclogical appearance.

Photogeologically distinct rock units have been defined and where
possible related to the rock units determined from ground checking
and existing geological maps. The area is strongly dissected by
streams and rivers which drain to the south, south west and west.
Within the area so0il cover is well developed and there are also
glacial deposits which cover some parts of the area. The vegetation
is undisturbed and is controlled by the major rock units, though

it obscures minor geclogical differences.

The uniform vegetation cover, the soil/glacial cover and lack of
distinct marker bands within the sedimentry units prevents the.
determination of the attitude of the rocks and consequently the
location of fold axes in the east of the area. Though the major
rock units can be distinguished on the Landsat image, its
interpretation is of greater significance structurally.

Analysis of the major fractures density and trends have been made.
A reduction of the photogeological interpretation to a scale of '
1:250 000 accompanies this report and the 1:50 000 maps are
available if required.

STRATIGRAPHY (PHOTOGEOLOGICAL) See Table 1 and Tag-2-786

Within the area there are nine main photogeological groups that

can be distinguished excluding cover material such as alluvium, swamp
and glacial till. These groups have been determined from 44 units
which have distinct photogeclogical characteristics. The criteria

for the classification of the units into the groups are differences

in vegetation cover, results of field checking, and the locations

and similarities between the units. On the maps contacts are shown
within some of the units (mainly the sedimentary units) which indicate
that the units are not homogeneous in composition and can be further
subdivided. |
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From the photogeological 1nterpretatlon the - following stratlgraphlc
sequence is apparent.

»

‘Rock Unit : ' Rock Type-Types Group or Formation
Basalt ‘  {Tertiary Float Basalt
Granite ' Meredith Granite

GH o Granite Aureole/ﬁornfels _ -

M Mafic Intrusives
(Phacoliths/lopoliths) = -

MS - Mafié Intrusives (Sills) -

S3 Meta Sediments (Calcareous, |

Quartzite, Dolomite) -

51 : ' Meta Sediments, Volcanics,
_ " Schists -
82 Meta Sedlments ‘and
S Volcanics Mt. Read Volcanics
s4 ' Unmetamorphosed sediments
(Sandstone/Shales) -

Wwhen compared to the existing 1:250 000 geology map it is apparent
that the boundaries of the Meredith Granite, Tertiary Basalt and
most of the mafic to ultra mafic intrusives have been outlined by
this interpretation. All of the groups have photogeological
expression typical of such rocks under these climatic conditions.

In the sedimentary/volcanic sequences the photogeological groupings
do not correspond precisely with the existing geological maps. Some
of the major contacts have photo expression but similar photo
characteristics of many of the volcanic and sedimentary rocks preven:
a precise subdivision and identification of the various units.
Similarily a precise stratigraphic relationship of the various unitsg
and groups can not be determined. -

The similarity in photogeological characteristics of many of the
rock groups/units may be due to the uniform grade of metamorphism
in the area.

Detailed ground checking would be required to identify the rock
types of all the photogeologlcal units ‘and their stratlgraphlc
relationships.

Landsat (TAS-2-782) On the Landsat image it is possible to
distinguish the Meredith Granite and Huskisson Syncline sediments
as distinctly different lithologies. Other rock groups in the area
have similar characteristics on the image.

.../3
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TADLE 1.
CODE TONE TEXTURE RESISTANCE BEDDING CONTACTS COMMENTS ROCK TYPE/UNI
B 3 1/11 3 3 2 +#7. 57 swamps Basait
G a 3 3/19 3 1 2 +J %égﬂt b re Granite
b 5 1/7 5 3 1 +J B re rock Granite
c 4* 3/8 4 1 2 B »e rock Msé¥§ﬁqhoff
GHa 3 3 4 2 2 Granite
Hornfels?
b 5 1 4 1 2 “ oo
c 2 4,/7 4 2 1 oo
Ma 4 /6 3 3 1 Patchy Forest Mafic
. : o Intrusive
b 4 4/86 3 1 1 " " "o
c 4 4/6 2 2 1 Ko forest wo
d 4 3/5 3 3 Y Patchy forest “ -
- 3 4 3 1 2 No forest L
f 2 3 1 1 1 Circular depression “ "
g 3 4 2 3 1 Patchy forest "o
h 4 3 4 1 2 No foreat "o
3 3 1/6 4 2 1 Patchy forest .o
k 3 4 1 1 1 Scrub “ush “w o
MSa 2 4 1 1 1 Scrub sush Mafic Sill/
’ ) Volcanie
h 3 4 1 1 1 ] " " "
c 4 3/11 2 2 1 " " " n
S4a 5 3 3 1 ‘Patghy foreat/ Unmeta Seds
b 4 3/5 3 4 1. " " " "
53a 4 3/7 4 3
g d : 2 2)  SAEDralgfembas ) fepsifese
e 3 3 and 5 3 3 1) ' ) distinctly
d 3 2/6 4 3 1 } inter
e 4 1/7 5 4 1) } banded.
£ 4 1/7 4 to 5 2 1) -}
g 3 4 3 4 2) }
i 4 2 4 4 2) )
53 3 4/7 1/6 4 4 1 Forest covered Sediments/
S2 b 2 4/8 2 3 2) with few grassy} greywacke
c 4 1/7 3 3 2) areas } 9 .ales etc.
d 2 4/10 3 Jor 4 lor2) plus
e 4 2/3 4 -4 1} inierbeddeé
v C nics
sla 3 4/5 3 2 1} Uni form ) Sediments/
b 3 4(5) 3 3 1/2) Denge forest ) Meta Sed.
L] 3 1/6 3 3 1} cover ) Schists,
d 4 4/7 3 L 1) ) Dolomits
e 3 4/6 3 4 1) ) Greywacke
f 2 3/6 3 3 2) ) 5 .ales
g 2 1/7 2 2 1) b) minor
h 3 4 2 2 1) } volcanics
KEY
TONE T. TEXTURE Te RESISTANCE R JOINTING J CONTACTS
1. dark 1. coarse 1. very low
2. dark i 2.1 1. none 1. sharp
. grey 2. fine . low 2. one di .
. - irection 2. vague
3. medium grey 3. smooth 3. moderate 3. ge . . .
) X . veral directions 3, persigtent
4. light grey 4. rough 4. high 4 rsistent .
5. light 5. even 5. very high .= Dersisten 4. not persistent
. 6. 5. not persistent
: .'Ene;eg 6. low density
;' an :1 g 7. medium density
- Speckle 8. high density
9. granular
10. linear
11. blocky
12. matted
13. numocky
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STRUCTURE

Photolinears Photolinears express the strike of the bedding/foliation
of the sedimentary rocks and probable banding in the mafic rocks. 1In
the granite and basalts they are the expression of jointing. ILocally
zones of anomalous alinged photoliners may indicate shear zones.

The photolinear pattern indicates a major swing in the regional strike
in the area. In the south of the area the regional strike is SE and
in the north of the area SW. The Meredith granite occurs at the axis
of this change. : -

Folding A number of fold ¢losures are indicated by the trends of the
photolinears (bedding) and contacts. The closures of the Heazlewocod
Syncline, Buskisson Syncline and Sophia Syncline are all apparent.
Immediately north of the Chester Pinnacles are two near circular domal
features faulted together. There is no photogeological évidence for
the large drag fold shown on the 1:50 000 scale geological map of the
Comstaff Tenements (see Maps accompanying Appendix 1 Comstaff Report
for 6 months ending December 1978 by D.B. Orr). Neither the Just in
Time Anticline nor Que Syncline can be detected on the photographs in
the sedimentary areas. However the Que Syncline is expressed by an..
inlier of sediments in the basalt cover (Mount Pearce) east of Waratah.
There are a number of minor folds, some of which affect the mafic

intrusives in the south east of the area and these are probably drag

folds associated with the foldlng which produced the Huskisson Syncline
and Renison Bell Anticline. :

Major Fractures There are three major fracture trends.in_the area NE,
NW and NS with a subordinate E-W trend apparent in the South of the
area. On the Landsat image the N-S to NE trend is emphasised.

As these major fractures often coincide with changes in photogeological
(and so probable lithological) units and also displace the units it is
probable that they are faults. Some within the granite may be tension
fractures and shears associated with the intrusion.

The N-S fractures generaliy exceed 7 km. in length and as they
frequently define contacts they are possibly gravity faults.

Analyses of the frequency and trends of these fractures have been made.

LINEAMENT ANALYSIS (MAJOR FRACTURE)

Intersectlon {Frequency) Analvs1s {TAS-2-787)

A map has been drawn of the number of fracture intersections Per
6.25 km? obtained from a random grid drawn over the 1:250 000
reduction of the photointerpretation maps.
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This map defines several zones of higher intersection density, _
intersection zones, the trend of which parallel both the regicnal
strike (and changes of) and major fault trends. These zones
empHasise the swing in the regional strike and the occurrence of
a subordinate E-W structural trend in the southern half of the
area. . :

The area of highest intersection frequency coincides with the
Meredith granite and indicates that this is a lithological effect.

Fracture Trend Analysis (TAS-2-788)

This is a statistical method based on the relative intensities .
of fractures within directional classes. The method utilised
is described by Huntingdon in "Methods and Application of Fracture

- Trace Analysis in the Quantification of Structural Geology"

(Geol. Mag. Vol. 106, No. 5, 1969).

In this case blocks, based on the photogeological/topographic maps,
with over 100 major fractures were determined. These blocks are
Arthur River II, Huskisson North and South, Tullah North and
South, Zeehan and Rosebery. R :

All major fracture directions in each block were recorded in a 5°
classes from 0° - 180°. Rose diagrams were then drawn from the
percentage of mega fractures in each class. A parallelogram is
then constructed on the rose diagrams, such that the sides are
parallel to the two principal fracture directions and pass through
their apexes. The diagonals of these parallelograms are the
direction of the main horizontal stresses that have affected the -
area which the rose diagram represents. Calculations with data

on percentages and angles from these diagrams gives the relative
dimensions of possible folds within the areas. The direction of
the longer diagonal of the parallelogram should approximate the
regional strike of the sedimentary rocks. In this case, apart from
the Huskisson North block, which is mainly granite, the longer
diagonal does equate with the regional strike and indicate a swing
from SE in the South to NE in the North.

The rose diagrams themselves reflect the prominent major fracture
trends and indicate that the E-W trend is only developed in the
central eastern part of the area.

Calculations of the ratios of fold dimensions based on the data
from the rose diagrams indicate that the folds are laterally
symetrical, this agrees with the observed fold patterns. The
length to width and pericline ratios do not correspond well with
observed folding and this is probably due to the polyphase '

_ deformation history of the area.

e /5
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ECONOMIC GEOLOGICAL DEDUCTIONS FROM THE
PHOTOGEOLOGICAL INVESTIGATION

- L]
Phatogeological Expression of Mineral Occurrences
Lithological/Stratigraphic |

Most of the known mineral occurrences in the area (Mt. Bischoff,

“Rosebery, Renison Bell, Savage River, Magnet Mine and Chester

Pinnacles/Chester Mine) are located on or in topographically
positive features lacking in vegetation/forest cover and have
very light outcrop areas.

However, since these mineral occurrences are of a variety of
differing types it is considered that these characteristics are
partly coincidental and partly cultural (post discovery/exploitation)
and can not be used as a exploration ancmaly guide. They may,
however, be positive factors in assessing an anomaly located by
other prospecting technigques.

Structural

Local Only the mineral occurrences at Chester Pinnacles/Chester Mine
are closely associated with folding, the domal features north and
east of these occurrences.

Several of the known occurrences are located at or close to the
intersection of NE and SE trending faults e.g. Renison Bell,
Rosebery, and Tullah.

Regional From the intersection analysis it appears that the Luina
and Bischoff deposits are located on NE trending intersection zones,
which correlate with magnetic highs. The Tullah deposit also lies
on a intersection zone. In an area between Mt. Ramsay and the
Chester Pinnacles i.e. the confluence of the Ramsay and Hatfield
rivers several intersection zones intersect (ME, SE and E-W).

- A strong linear N-S trending magnetic high also passes through

this area and the Just in Time Mine is situated in this area.

It is deduced that this area is one of high potential for

mineral occurrences. Two other areas of interest are the Heazelwood
Syncline {anomalous intersection high) and the Mt. Block area
{(anomalous intersection high and intersection of intersection

zones (SE and EW). 2 ' '

MCH:CC
l16th January 1979
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AUSTRALIAN ANGLO AMERICAN LIMITED

COMSTAFF PROPRIETARY LIMITED

GEOLOGICAL ASSESSMENT OF THE COMSTAFF LICENCE ARFAS

1. INTRODUCTION

An assessment of the Comstaff tenements has been done by
D. Orr, over Exploration Licence 5/63 parts 2, 3, 4 and

6, and by A.P. Bravo, over Exploration Licence 5/63 parts

1 and 5 and Exploration Licence 1/68.  The attached
assessments for individual areas were submitted with
monthly reports. D. Orr spent 33 working days and

~A.P. Bravo 28 working days on these assessments.

In 1976, minerals worth $228 466 800 were produced in
Tasmania, most of which were mined on the West Coast.

Table 1: Major mineral production in Tasmania in 1976
(From the Director of Mines' Report for 1976)

Commodity Quantity ~ Value

Copper (tonnes) 24 566 $28 507 660
Gold  (kg) 1 314 ' $ 4 246 862
Iron Ore (tonnes . 2 221 805 $40 616 387
Lead (tonnes) 12 070 $ 4 415 664
Silver (kg) ‘ 54 421 $ 6 341 438
Tin (tonnes) ' 2 204 . $20 768 806

~Zinc (tonnes) - 49 697 ' $34 683 132

The major deposits in Tasmania are copper in acid
volcanics at Mt. Lyell, polymetallic deposits in acid
volcanics at Rosebery, Hercules and Que River, hydro-
thermal tin at Renison, Cleveland and Mt. Bischoff,
magnetite at Savage River and scheelite on King Island.

. The Comstaff tenements cover areas which are highly

prospective for either stratiform polymetallic sulphide
deposits or hydrothermal tin deposits. '

GEQLOGICAL HISTORY OF NORTH WESTERN TASMANIA

The oldest rocks in Tasmania are probably those in the
Central Highlands which form the Tyennan Geanticline.
Although they have similar lithologies consisting of
quartzites and slates with minor dolomites, conglomerates

ceel2
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and volcanics, the relationship between the older and
younger Precambrian is not clear. The main difference
is that the younger rocks are relatively undeformed,
whereas the older rocks have undergone at least two
pre~Cambrian deformations.  Precambrian sedimentation
was interrupted by the Penguin Orogeny which included
the intrusion of dolerites and gabbro, e.g. at Savage
River, and possibly the intrusion of the Granite Tor
stock. : :

Following the Penguin Orogeny, sandstones, siltstones and
dolomites were deposited in a relatively stable basin
between the Rocky Cape Geanticline and the Tyennan
Geanticline. The sediments of this transgressive phase
include the Success Creek phase at Renison, the Smithton
dolomites, the Mount Bischoff sequence and possibly the
giltstone dolomite sequence in the core of the Just-in-
Time anticline in the Ramsay area, and the siltstone
dolomite sequence in the Heazlewood area. The dolomites
are economically important since they host the replacement
tin deposits at Renison, Cleveland and Mount Bischoff, and
the tungsten deposits on King Island. Deepening of this
relatively stable basin during early Cambrian times was
accompanied by a thick deposition of the greywackes and
submarine basic volcanics of the unfossiliferous Crimson
Creek Group. :

" There would appear to be a marked change.in sedimentation

in middle Cambrian times. The greywackes give way to
black pyritic shales with interbedded acid pyroclastics
and only minor greywackes of the fossiliferous Dundas
Group.

An important feature of the Cambrian Basin was the
development of a thick acid volcanic pile, the Mount Read
Volcanics, which formed an island arc around the western
and northern margins of the Tyennan Geanticline.
Interbedded siltstones within this volcanic pile at Sock
Creek contain fossils of lower middle to middle upper
Cambrian age. Archetarcs from the Rosebery Shale,
however, indicate a pre-Cambrian age to those rocks.

Sedimentation ceased abruptly in the upper Cambrian with
the onset of the Jukesian Orogeny which produced arcuate
folds parallel to the margins of the Tyennan Geanticline.
Major rift faulting, which uplifted the Rocky Cape and
Tyennan Geanticlines, also occurred. It is possible
that this Orogeny accounts for the faulted emplacements
of ultramafic bodies at Renison, Pieman and Huskisson. .
The rift valley left by the faulting was filled initially

cees3
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by the Jukes Conglomerate derived from the Mount Read
Volcanics, and subsequently by the Owen Conglomerate
derived from Precambrian rocks. .

The basal conglomerate, sandstones an& limestohes which
occupy the core of the Huskisson Syncllne were dep051ted
towards the end of the Ordovician period.

The Silurian and Lower Devonian are represented by about
3000m of sandstones, mudstones and limestones forming the

- Eldon Group, none of which have been recognised in the
cOmstaff tenements. :

The Tabberabberan Orogeny ‘in Middle Devonian times may
have taken place in two stages. An early stage which
followed the Jukesian trend of arcuate folds parallel to
. the margin of the Tyennan Geanticline, and a later stage
which produced north-west trending folds, such as the
Huskisson Syncline and the Renison Bell Anticline.

A number of stocks of granite, 1nc1ud1ng the Meredlth
Granite, were intruded late in the Tabberabberan Orogeny
or during the Kanimlan Orogeny. The tin deposits’ at
Luina, Renison Bell and wWaratah, and the tungsten
deposits on King Island and at Kara and- Moina, are
considered to be related to this granltlc phase.

In Jurassic times, tillite, sandstone, limestone,

mudstone and coal measures were deposited in Central and
Eastern Tasmania. An extensive dolerite was also formed:
at this time. None of these rocks have been identified
in the Comstaff areas, although tillite occurs in the
Hellyer Gorge north of the area.

Basalts were extruded again during Tertiary times, and
these rocks occur above 600m above sea level in the
Comstaff areas north of latitude 41°35'S and east of
longitude 145°930'E.

Evidence of glaciation is restricted to the areas south
of the Tertiary basalt. Ground moraine covers large
parts of the Chester, Pinnacles, Pieman and Renison
‘areas, and fluvioglacial deposits infill many of  the
valleys.

TAS/2/1692 summarises the geological history of Tasmania,
‘and includes a reduced version of Bilibin's mineralising .
epochs associated with geosynclines. It also relates
the Comstaff prospects to these epochs.

cesed
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Mineralization

Thickness of Tectonic actvity,
Age sediments (m ) sedimantation Igneous actvity Tasmania Bilibin (1955) Comstaff
Quoaternary Pleistocene I, river gravels  Basalt flows, volcanic necks Bauxite
EPEIROGENIC UPLIFT . Alluvial Sn, Ay Allywal Sn 8 Cu 1 Terhary gravels
Tertary Mainly terrestniol sediments Cygnat syenite, dolerite Au at Cygnet Telemagmatic ores, terrestrial END
sedimentghon and vuicanism STAGE

Lower Jurgssk fo

Permian

Middie Devorian

Lower Devonan
to Silurian

Ordovic:an

Lower
Ordovicion

Upper to Middie
Cambrign

.

Early Cambrian

Younger
Precambrian

Oider Precombron

3,000

4,5007

600 +

Tillite, sandsfone, limestone,
mudstone, coal measures

UPLIFT
sulphide -cossiferite and marginal

KANIMBLAN OROGENY ? Gronie intrusions

TABBERABBERAN OROGENY

Elgon Group sandstone, mudstone,
mestone In miogeosyncline N
Mathinng Beds on Eost Coost -

IgNeous
activity

UPLIFT - BENAMBRAN

OROGENY?

Gordon Limestone

Owen Conglomerote,

Jukes Breccia 3

Granites ¢

JUKESIAN OROGENY

Dundos and Crimson Creek beds

synorogenic, eugeosynclingl, grey -

wacke, mudstone, pyrociastcs

Serpentinites between Crimson Cu-Ni, Os-ir in ultrabasics
Creek ond Dundas Groups

Small gabbro plugs, spilites,  Possibly exhalative Cu-Pb-Zn
volcanics, subvolconic ? granites Mn at Zeehan 7

Ophiolite association

Success Creek Phase  dolomite,
sandstone 1n miogeosynchine

PENGUIN OROGENY
Oonah Formaton  sondstone, Dolerite dykes
mudstone 1N miogeosynclne

FRENCHMAN OROGENY Magnetite

Amphibolite dykes

Schist, quartzite Gronitic intrusion 7

Late Au on North and Eost Coasts ,

Ag-Pb-Zn, Sn-Bi-Mo, Ag-Pb-Zn
Regeneration of Pb-Zn-Cu 8 Cuores Mo, hydrothermal Au and Cu-

Granite porphyry with sulphide - } LAT
cassiterite and marginal Ag-Pb-Zn

Pb-Zn
FOLDING

. B, T |
Sodic porphyrites rected to Pb-Zn-Cu | c oo o

in intermediate and ocid extrusives I
Gabbro -syenites FOLDING 1

Serpentinite, peridotte,gabbro with |

E

STAGE Renison, Pieman, Ramsay
Granite batholiths and Sn W, B MIDOLE
STAGE Arthur River, Heazlewood, Hattield

Chester, Pinnacles, Sock Creek, Mt Biock

STAGE Bulgobac

Pt,Cr,Ni etc FOL DING INITIAL
Cu, Fe, Mn with spilite, andesite STAGE
effusions, carbonate rocks

No muneralization

s o >

COMSTAFF PROPRIETARY LIMITED

SUMMARY OF GEOLOGICAL HISTORY &
MINERALIZATION OF TASMANIA

SCALE

GEODRAFTII/78| D B“'SD n/78 TAS /2 /1692
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3. GEOLOGY OF THE COMSTAFF TENEMENTS

During the regional stream sediment sampling programme
from 1969 to 1972, most of the streams within Exploration
Licence 5/63 were mapped, but in Exploration Licence 1/68,
only part of the Heazlewood River Basin was covered and
‘the area to the west of the river is unknown. Fact
mapping was plotted on imperial sheets at a scale of

1:10 000 and coloured pencils were used to distinguish
the varying lithologies which makes these plans '
unprintable. Geological data was transferred to the

new metric base plans at a scale of 1:5000. Due to
discrepancies in topography, the transfer of data was on
a best fit basis, and as the mapping was done by
different geologists, differences in rock descriptions
occur. Generally the rocks get younger towards the east,
but this pattern is modified by arcuate anticlines and
synclines. Although mineralising epochs in Tasmania are
regarded as being Cambrian and Devonian in age, the
latter mineralisation appears to favour dolomites w1th1n
the Success Creek Phage for replacement magsive
pyrrhotite/cassiterite mineralisation. This is probably
because these rocks are near the base of the Dundas
Trough sedimentary basin and thus closer to the granite
source. The differences between the Dundas and Crimson
Creek Groups, defined by G. Pigott in his work in the
Renison East area, have been used in the interpretation
of the mapped area to form the basis for the geological
map.

The oldest rocks mapped in the Comstaff tenements are
siltstones and quartzites with minor dolomites which have
been equated with the Success Creek Phase. = They occur
in the cores of the Mount Bischoff and Just-in-Time
Anticlines and on the western limb of the Heazlewood
Syncline.

Overlying these rocks, generally with an unconformable
contact, is the unfossiliferous Crimson Creek Group

" which consists of greywackes, basic volcanics and minor
siltstones and shales, These rocks are found in the
Heazlewood and Arthur River basing, the Hatfield-
Coldstream areas and south of the Pieman River Fault in
Renison East.

A change in the sedimentation pattern marks the base of
the Dundas Group which consists of interbedded shales and
acid pyroclastics with minor greywacke horizons. These
rocks occur north of the Pieman Fault in the Pieman area,
in the south-eastern part of Renison East and in the

el
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cores of the Que River and Burns Peak Synclines. These
latter rocks have been regarded as part of the Mount Read
Volcanics, but because they have lithologies 1ndlst1ngulsh-
able from those in the Pieman area they have been

~included in the Dundas Group. In addition, the shales

- on the Murchison Highway near Sock Creek contain fossil

trilobites which equate with fossils from the Dundas
rocks north of the Pieman River.

The Mount Read Volcanics are a thick acid volcanic pile
forming an Island Arc System along the margin of the
Tyennan Geanticline, In the Comstaff tenements they are
restricted to Exploration Licence 5/63 parts 2, 3 and 4.

- Due to the absence of marker bands, these rocks are

difficult to map, but they appear to get thinner north of
Mt. Black. This may be more apparent than real since
the younger rocks, forming the core of the Sophia
Syncline, conceal a large proportion of the Mount Read

" Volecanics.

The serpentinites south of the Meredith Granite are
apparently fault controlled and are enclosed in rocks
belonging to both the Crimson Creek Group and the Dundas
Group. The emplacement of these rocks durlng the
Juke31an Orogeny is therefore probable. -

Ordovician rocks, consisting of a basal conglomerate,
sandstones and a limestone, are found only in the core
of the Husklsson Syncline.

.Devonian rocks within the Comstaff tenements are

restricted to intrusive granites., They include the
Meredith Granite, within and west of Exploration Licence
5/63 part 2, and the gquartz porphyries at Mount Bischoff.

" The Pine Hill Adamellite is close to the south—western

.corner of Exploration Llcence 5/63 part 6.

Tertiary rocks-donsist_of basal gravels and a capping of
basalt, the base of which is at approximately 600m above
sea level, but are restricted to the north-eastern part
of the area.

Glacial deposits occur as ground moraine over many of the

hills south of the Tertiary Basalt, and as fluvioglacial
deposits in the valleys.

The geological interpretation of the various areas,
TAS/2/1697, has been plotted at a scale of 1:50 000 and
replaces TAS/2/450. A section from Mt. Ramsay to

Mt. Charter (TAS/2/1695) shows an interpretation of the
structure and relationship of the various rock types.
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4. MINERAL POTENTIAL

Volcanogenic and hydrothermal sulphide deposits are the
major targets for exploration within the Comstaff
licence areas. In Tasmania, two major mineralising
epochs have been recognised. The earlier epoch is
volcanogenic and is associated with the extrusion of the
Mount Read Volcanics. The later epoch is hydrothermal
and is associated with the intrusion of the Devonian
granites (see TAS/2/1693)."

Fossils from the Mount Read Volcanics within the Sock
Creek and Queenstown areas indicate a lower middle to
middle upper Cambrian age. G.R. Green stated, in a
paper presented at the 1976 International Geoclogical

- Conference in Sydney, that archetarcs indicate a pre-
Cambrian age for the Rosebery Shale. Dating of galena
from the Rosebery Mine gives an age of 161 x 106‘Years,
i.e. Jurassic, (R.G. Ostic, R.D. Russel, R.L. Stanton,
Additional measurements of the isotopic composition of
lead from stratiform deposits. Can. Jour. of Earth
Sciences, Vol. 4, 1967).

An examination of the lithologies of the various rock
groups indicates that acid volcanic rocks first appear
within the Dundas Group (see Section 3 Geology). This
lithological difference, plus supportive evidence from
fossils, indicates to the writer that the Mount Read
Volcanics are lower middle to middle upper Cambrian in
age. The lead isotope data indicate remobilisation of
the galena by temperature increases in the earth's crust
during the formation of the Jurassic dolerites in
Tasmania. '

4.1. Stratiform Massive Polymetallic Sulphide Depositsg

The following parameters are required for the
formation of a stratiform massive polymetallic
sulphide deposit:

a) A source for the cations
b) A sedimehtary basin
¢} A low Eh
d) A neutral to slightly alkaline pH .

Many stratiform massive polymetallic sulphide
deposits are associated with an acid volcanic pile,
e.g. the Rosebery deposit, the Kuroko deposits and
the Archaean deposits in Canada. Some deposits,
however, do not have any direct relationship with

c...8
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acid_volcanics. e.g. Mt. Isa, McArthur River and
Rammelsberg.

In the Comstaff tenements the Mount Read Volcanics,
south and east of the Burns Peak Syncline, are
predominantly massive volcanic rocks in which no
sedimentary basins have been identified.  North
and west of these rocks, the interbedded shales,
siltstones and acid pyroclastics, which have been
equated with the Dundas Group, indicate a '
depositional environment favourable for the:
formation of large stratiform massive sulphlde
deposits.

The highest priority area is within the Burns Peak
and Que Synclines, between Burns Peak and the
Tertiary Basalt. The line of exhalative vents
which forms the core of the Pinnacles Anticline is
an obvious source for cations. Massive sulphides,

- grading >20% Zn, have been exposed in costeans on

grid EAA, and diamond drilling intersected the

following grades of mineralisation at 0. 5% Zn cut
off ,

Section B/H | From  To % Zn_ Drilled Width
24008 CP15°  40m  56m  1.71% 16m
20008 CP13 ~ 20m  6lm  1.08%  32m
18008 CP12 107m 128m  1.32%  21m
16008 cPl4 - 127m  158m  1.01% 31m

The intersections were made at the base of an
overturned black shale horizon and the mineralisation
occurs in net vein fractures. This mineralisation
ig cut in depth by the Owen Shear and any extensions
down dip will be difficult to locate.

The sedimentary basins north and north-east of the.
Pinnacles are poorly explored, but channel sampling
of costeans has shown values 1% Zn. At the

" northern end of the Burns Peak Syncline, diamond

drilling at Sock Creek intersected a weighted grade
of 5.9% Zn over a width of 5m and a strike length of
240m. This latter mineralisation was lnterpreted as
being due to remobilisation of sphalerlte by
hydraulic fracturing caused by movement on the Sock
Creek Fault. This explanation may not be entirely
correct since the mineralisation has features
congistent with stratiform deposits.

In the Hatfield area, the contact between the

ce..9
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Crimson Creek greywackes and the interbedded shales
and pyroclastics of the Dundas Group has highly
anomalous zinc values in stream sediment samples
(anomalies H1 and H2). This contact may be the
northern continuation of the Owen Shear.

West of the Owen Shear, in the Pieman and the
Renison areas, rocks with similar lithologies to
those in the Burns Peak and Que synclines have a
depositional environment suitable for stratiform
massive sulphide deposits, but there is no obvious
source for the cations. The source for the cations

'in these rocks could be either the same source as

the Rosebery and Hercules deposits, or a deep seated
lineament could have tapped a different source to
produce Mt. Isa style mineralisation. :

The massive volcanics south and east of the Burns
Peak Syncline are given low priority, since the

‘absence of obvious sedimentary horizons indicates

that any sulphide deposits will probably be

' relatively small and similar in size to the Que

River deposit.

szrqthermal Deposgits

The target for exploration is a tin deposit of the

order of 10 million tonnes grading 1% Sn. To meet

this target the following parameters are most
favourable:

a) A granite source -
b) A conduit for tin bearlng solutlons
c) A host rock which can be replaced

In a previous section it was stated that the tin
rich Devonian granites form an arcuate pattern
parallel to the margin of the Tyennan Geanticline.
There is strong evidence that these granites underly
a large part of the western and northern licence
areas (see TAS/2/1693).

There is extensive faulting at both the Renison and
Cleveland Mines, and it has been shown conclusively
at Renison that the Bassett-Federal Fault acted as

a conduit for the tin bearing solutions. Published
ore reserves of Renison Limited give 5.15 million
tonnes grading 0.94% Sn in the Bassett-Federal Lode,

~and a similar size deposit is possible on one or:

more of the faults in Renison East or Pieman.

.--.10
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Within the Comstaff areas, the faulted serpentinite
bodies have been shown to have enhanced cation
concentrations 1nd1cat1ng the presence of hydro-
thermal solutions.

A dolomite is the most common host rock for

replacement hydrothermal tin mineralisation at’

Renison, Cleveland and Mount Bischoff. Within

the Comstaff tenements, older dolomites have been
identified in the Heazlewood and Ramsay areas and

at Mount Bischoff. Thése areas have anomalous tin
contents in stream sediment samples. The Ramsay

area has evidence of contact metamorphism from the
Meredith Granite, and a well defined high conductivity zone
CS 24. In the Heazlewood area, photolnterpretatlon :
has shown a circular structure which may represent a
hidden granite. .

In the Renison area, which is the most anomalous
tin province and equates geochemically with Mount
Bischoff, there are no known dolomitic horizons.
However, the ultramafic bodies are chemically
similar to dolomite and could therefore host’
raeplacement tin depOSltS. Borehole RBE 2 has
intersected carbonitised serpentinite with
‘disseminated pyrrhotite, sphalerite, chalcopyrite
and pyrite. Some carbonate veins have galena in
addition to the above mineals. The lead and zinc
minerals may be in the form of a halo surrounding
a tin rich core.

The Ordovician dolomites in the core of the

Huskisson Syncline, in the north western part of
Exploration Licence 5/63 part 6 and the south-
western part of Exploration Licence 5/63 part 5,
could host replacement tin deposits. These rocks
are considered to be of low priority due to the

vast thickness of sediments between the underlying
granite and the outcrop of the dolomites. There _
is an axial plane fault which could act as a conduit.

CONCLUSIONS

Exploration Licence 5/63 was granted in 1963 and for the
first five years exploration was confined almost entirely
to. the tin deposit at Mount Bischoff. Lack of access
and thick vegetation hampered the regional mapping and
sampling programme. Progress through the thick bush

can only be achieved by cleared walking tracks and
bulldozed roads. Helicopters are useful, but can only

«esell
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be used with confidence in January and February, and
helicopter sites have to be cleared.

Most of the Comstaff Licence areas have been covered by
stream sediment sampling, but not all anomalies have been
followed up by detailed soil sampling and mapping, for
example, the zinc anomalies Hl and H2 in the Hatfield
area. The attached assessments for the various areas
indicate where additional work is required. '

The southefn half of Explofation,Licénce 5/63 was covered

- by an Input survey which produced some excellent

anomalies, less than half of which have been followed up
on the ground. It has been proposed that an airborne

EM system be used to survey Exploration Licences 1/68 and
5/63 part l. Such a survey is urgently required to test
this area for tin bearing massive sulphide deposits.

The exploration target is a massive sulphide deposit of
the. order of 10 million tonnes, either as a peolymetallic
volcanogenic deposit or a massive pyrrhotite body _
containing circa 1% Sn. Such a deposit is relatlvely
small and would fit into a cube having sides 130m long
or its equivalent as a tabular body.

Sphalerite, which does not respond to geophysical
techniques, is the dominant sulphide in volcanogenic
deposits in Tasmania. The soils are highly leached
and acidic over most of the Comstaff tenements, and any
cations released during the weathering process are
removed by ground water sothat geochemistry is not
entirely reliable. Since geochemical and geophysical
techniques have limitations, it is essential to maximise
geological control by costeaning and diamond drilling.
Costeaning is becoming increasingly difficult due to
the conditions imposed by the Department of the

. Environment, and if these become more stringent, it may

be necessary to provide drilling funds for stratigraphic

boreholes.

Table 2 summarises the work required on the various
anomalies which have been outlined by either airborne EM
or regional qeochemistry. :

The following areas have been listed in order of prlorlty
for future work:

a) Volcanogenic Targets

.Burns Peak Syncline
‘Que Syncline

eeeal2
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EL 1/68
EL 5/63 pt 1

EL 5/63 pt 2

EL 5/63 pt 3

EL 5/63 pt 4

EL 5/63 pt 5
EL 5/63 pt 6
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Hatfield geochemical anomalies.

Input anomalies CS 30 and CS 30A north of Sock Creek.
Input anomaly GAO in Pieman.

The Dundas sediments in the south-western part of
grid GAP in Renison East.

The northern plunge of the Chester Pyrite Mine.

The geochemical anomalies in the north-western part
of the Chester grid.

Down dip extensions of the Pinnacles mineralisation.
The contacts of the andesite at East Chester. '
Exploration Licence 5/63 part 4, east of the Emu Bay
Railway. 3 : o '

Exploration Licence 5/63 part 3, south and east of the
Murchison Highway. - '

b) H&ﬁrothérmal Tergets

The metasomatic halo around the Meredith Granite in
Exploration Licence 5/63 part 2.

The dolomites in Exploration Licence 1/68

Fenton's Prospect in Renison East.

The faulted contacts. of the serpentinites in Renison
East, Pieman and Huskisson. :

The geochemical ancmalies south of Magnet Creek

The tin anomalies in Deep Creek Gulley.

The mineralisation below the workings of the Magnet
Mine. '

ﬁ

Although exploration in Tasmania is very expensive when
compared with areas on the mainland of Australia, the
existing infrastructure, combined with highly prospective
tenements, compensates for the high exploration costs.

10th December 1978

....14
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APPENDICES

Project Map

Metric Sheet Index, showing location of
assessed areas

Relation of Devonian Granites to major folds
Geological Interpretation Plan

Geological Section from Mt. Ramsay to

‘Mt. Charter

Location of Mineral Occurrences
Generalised Strike and Dip Measurements

Preliminary Assessment of the Heazlewood Area

Arthur River-Magnet Area Reassessment ‘

Preliminary Assessment of the Ramsay Area

Preliminary Assessment of the Hatfield, Que River and

Coldstream Dralnage Basins

Preliminary Assessment of the Mount Block Area
Assessment of Exploration Licence 5/63 Part 4
Huskisson Area Reassessmernt '

Assessment of Exploration Licence 5/63 Part 6
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AUSTRALIAN ANGLO AMERICAN LIMITED

COMSTAFF PROPRIETARY LIMITED
PRELIMINARY ASSESSMENT OF THE HEAZLEWOOD AREA

LOCATION

EL 1/68 designated the Heazlewood area is located west

'of Waratah on the Burnie 1: 250 000 Sheet (SK55-3). . The
relevant 1:5 000 Sheets are 355405A; 355410 A,B,D; 355415
A,B,C,D; 360405 A,B; 360410 A,B,C: 360415 A,B,C,D; 365405A;
365410 A,B,D; 365415 A,B,C,D. '

IOGRAPHY AND ACCESS

The area is thickly forested with deeply incised drainage.
Despite the steep nature of the country, soil cover is
almost ubiquitous and geological outcrop away from the creeks
is poor. Access is very limited.

PREVIOUS WORK

The upper Heazlewood River drainage system was explored in
1972/1973 ‘by stream sediment sampling and geological mapping
utilising a helicopter for access. (For results see: W.
Herrmann Regional Exploration, Heazlewood and Arthur River
1972/73; Summer Field Season Report). As a result of this
work two grids were established over the most intereating
stream geochemistry. These are shown on TAS 2/704. The
eastern grid was apparently cut but never sampled. The -
western or Friday Creek grid was soil sampled and computer
print outs of the data are available but no further assess-
ment was made. Prior to 1970 a few 'sorties' were made into
the Bald Hill area to look at the old precious metals mines

~ associated with unltrmafics in that area.

So far, no geoplysical techniques have been used to‘explore'
the area, _

GEOLOGY

Hermann recognised two distinct lithological sequences and
noted that dolomitic shales occur at the interface between

a quartzite/shale sequence and mudstone/greywackes. The
quartzite/shale sequence forms part of a large anticlinal
structure which is thought to have heen deformed prior to
deposgition of the dolomite and mudstone/greywacke sequence
raising the possibility that the dolomitic shales were
deposited on the flanks of the early fornmed anticlinal ridges.

cee2.
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Highly serpentinised ultramafic, obviously the same intrusion
as at Buskisson, has been intruded into the sediments in the
SW corner of the area. As at Huskisson there is evidence of
sill-like bodies of mafic intrusives ranging from basalt to
gabbro flanking the serpentinite suggesting an emplaced
ophiolite sequence. The proximal relationship between serpen-
tinite and dolomitic limestone perhaps implies that this may
have been a selective horizon for emplacement. :

The rocks are well described in the :eport.
AREAS OP INTEREST

The .stream sediment geochemistry greyscale plots outline a
broad pattern of Cu, Zn and Ni enhancement on the east side
of the Heazlewood River. The anomalous zone is most likely
formational as it corresponds with a belt of coarse grained
basic rocks mapped by the Geological Survey and indicated
from our geology. Alternatively, the enhanced metal values
could be derived from the contact of these rocks with the
bagic to intermediate volcanics further east. Within this -
zone, however, there are drainage trains with copper value
in excess of 100 ppm Cu and nearly always high coincident
zinc. These anomalies occur mostly in the north-east part
of the lease area and a group of them have been covered by
the Friday Creek grid. The anomalies appear to be associated
with a tuff greywacke, andesite sequence often intruded by
dolerita..

Monday Creek has the strongest geochemical enhancement of Cu
and 2n but perhaps significantly there are also Sn values of
20~50 ppm associated. Soil sampling (B horizon) within the
grid has confirmed the anomalous tin which is generally asscec-
iated with copper in a restricted pattern that has a NNE trend.
High zinc values are dispersed over the grid with a slight
enhancement in the area of the general Cu/Zn ancmaly. '

Anomalous tin values were obtained from the Heazlewood River
where it crosses the lease boundary with Abminco. Three streams,
which appear to traverse a dolomite/ultramafic boundary in the
same area,flow west into the Heazlewood River and have anomalous
Cu values. The position of the lease boundary in this area has
to be accurately established.

Anomalous tin values were alsoc obtained from the Whyte River
and a minor.tributary north of Luina both inside and outside’
the northern boundary of the lease. A similar geclogical en-
vironment of serpentinite and basic volcanics is indicated.’

...3-
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6.  RECOMMENDATIONS

(i)

(ii)

(iii)

(iv)

(v)

(vi)

APB.LS

As 30% of the lease area remains to be explored
and access is difficult, some form of airborne EM
survey would be the best technique to utilize in
this area as it would be useful for delineating

"the ultramafic and zones of bagic volcanics as

well as generating zones of interest and locating
sulphides.

It is recommended that airphoto interpretation be
carried out utilising the geological data available
in order to advance any geological interpretation
into the unexplored NW corner of the lease area. .

The Friday Creek grid should be refurbished and

geologically mapped,with costeaning to explore rocks

in the area of anomalous geochemistry, followed by
ground geophysics if required.

Having established the nature of the Cu/2n/Sn anomaly
covered by the Friday Creek grid, attention should be
given to the geology associated with aimilar Cu/Zn
anomalies east of the Friday Creek area.

As part of the follow up of the scattered anomalous

$n situations it is necessary to be familiar with
lithologies of the Cleveland area especially Halls
Formation. To this end, detailed photo interpretation
is required to check the Cleveland structures and
geology to see whether they strike into the lease

area,

Research is required Lnto the precious metal occurrence

at Bald Hill.
( qd./g/
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AUSTRALIAN ANGLO AMERICAN LIMITED
COMSTAFF PROPRIETARY LIMITED
'ARTHUR RIVER - MAGNET AREA REASSESSMENT

LOCATION

‘The Arthur River - Magnet area (EL 5/63 Part 1) is located
north and west of Waratah on the Burnie 1:250,000 Sheet
The relevant 1:5000 sheets are 365410 C; 370405 A, B, C, D;
370410 A, B, C, D; 370415 A, B, C, D; 375410 A, B, C, D;
375415 A, B, C, D and 380410 A. L
PHYSTOGRAPHY AND ACCESS

The area is thickly forested with deeply incised drainage.

' Despite the steep nature of the country soil cover is almost

ubiquitous and geological outcrop away from the creeks is
poor.

The northern half of the area has been heavily explored and
access is adequate but should present a problem in the NW

corner. A graded logging road gives access along the Arthur
River, '

PREVIOUS WORK

Arthur River, downstream from its confluence with the Waratah
River, Deep Gully Creek and tributaries flowing in from the

- west were sampled by W. Herrmann during the 1972/73 stream

sediment sampling programme. Then 5 grids were cut and
sampled in the 1973/74 field season (See Tas., 2-442 for
details) over areas considered interesting.

Besides specific exploration at Mt. Bischoff and Magnet Mine
a large grid was cut and sampled east of Mt. Magnet. This
covers the BAB anomaly which was recently drilled without
success, . '

GEOIOGY

3
The basic volcanics/mudstone sequence which i closely
associated with the ultramafic intrusion in the Heazlewood
area strikes NE across the northern part of EL 5/63.
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Interestingly, along the Arthur River logging track Herrmann
has mapped gabbro and serpentinite proximal to the basic
volcanics but separated by a mudstone/tuff sequence as at

. Huskision. Hence, there is evidence that part of the

ultramafic intrusion may swing NE across the Arthur River, -
in the area of Dalco Creek, in the same way as the regional
structure.

Further south, mudstone and greywacke with chert, dolomitic

sandstone and occasionally pillowed bagsaltic lava and tuff
correlate with rocks in the Mt. Bischoff - Cleveland area
and probably belong to the Crimson Creek Argillite.

DISC SSION OF RESULTS

Contamlnatlon from Bischoff and Magnet Mines is the first
thing that is apparent in the stream geochemistry. Despite
this, several obv1pus patterns of enhancement have been
recognised and are covered by the gridding. '

The large grid covering the Dalco-Happy Day Creek area appears
to have been put down to cover anomalous Cu/Zn and Sn stream
geochenmistry. Costeaning produced values which averaged

378 ppm Cu and 955 ppm 2n over 60m supporting the encouraging
80il gecchemistry in this area. The geology is suspected

to be similar to that in the upper reaches of the Heazlewocod
River viz. basic volcanics/mudstone but insufficient work

has beer carried out to allow further comment.

South of the area gridded to cover BAB there is a prominent
Pb anomaly with associated Zn and minor Cu that does not
appear to have resulted from contamination produced by
Magnet Mine., 1If so, follow up work is required to explain
the anomaly. This same stream, which is a major tributary
of Magnet Creek and the Arthur River has a pronounced Sn
anomaly. But, like most of the tin anomalies in this area
it occurs downstream from the tertiary basalt capping
suggesting that tin is being derived from gravels being
eroded from below the basalt. A long train of anomalous
Sn in Deep Gully Creek may also have accumulated following
erosion and retreat of the basalt cover.

RECOMMENDATIONS

(i) Exploration and assessment of the Happy Day Creek
. area covered by Grid E was never completed and high
scil and costean Cu/Zn values were never explained.
Mapping of the grid is required to establish the
geological environment followed by additional
costeaning. A final appraisal may depend on results
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obtained from the upper Heazlewood River and Huskisson
work because information to date suggests that the

geology and geochemlstry are llmllar in all these
areas. :

{ii) Further'stream sampling is required to confirm the
high Pb/Cu/Zn/Sn in the headwaters of Magnet Creek
west of Waratah.

(iii) An orientation stream sediment'survey is required to
establish the amount of tin being derived from the
gravel horizon ‘below the Tertiary basalt.

(ivf Detailed air photo interpretation of the geology and |
' structure to try and relate the geological environments
of the Heazlewood and Arthur River areas.

APB:(CC
11-10-78
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AUSTRALIAN ANGLO AMERICAN LIMITED

COMSTAFF PROPRIETARY LIMITED

PRELIMINARY SUMMARY ASSESSMENT OF THE RAMSAY AREA

. LOCATION
The Ramsay area is that part of‘Exploration Licence 5/63."

‘Part 2, covered by map sheets 370 385 A and B, 370 390 A,
B, ¢ and D, 370 395 A, B, C, D and 370 400 C and D.

TOPOGRAPHY

The rivérs are deeply incised and run from north to
south with valley slopes generally greater than 30°.

ACCESS

3.1, 01d Will O'Wisp Road

This road became unusable during the Will O'Wisp
drilling programme in 1973. Four wheel drive
« vehicles were pulled out on sledges by bulldozers.

'3.2. Associated Forest Holdings' Hatfield Road

A major logging road is being constructed to the
junction of the Hatfield and Coldstream Rivers.
When completed it will connect with the Will O'Wisp
road, and will provide year long access to the .
southern part of the area. '

3.3. Posgsible Additional Access

There will still be problems of access into the
Input anomalies along the western slopes of the
Ramsay River. It may be possible to extend the
road from Input Anomaly CAI. An alternative is
to extend the Wombat Flats road southwards along
the eastern contact of the Meredith Granite.

4. EXISTING GRIDS

4.1. Will O'Wisp Grid

4.2. Ramsay Grid R
4.3. Ott Creek Grid, including Input Anomaly CAI.

) nh--2
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5. EREVIOUS REPORTS

1969-1970 A Rapid Reconnaissance of the Coldstream-
_ Ramsay River Systems, M.P. Everett
1969-1970 Webb Creek, H.R. Robison

1971 Hatfield Regiocnal, T. Chisholm

1971 Wombat Flat Area, T. Chisholm

1971-1972 Coldstream-Hatfield-Que Regzonal Reconnaissance
' Project, M.P. Everett

1972 - Ramsay Area Project, C.S. Rugless

1972 Will O'Wisp Follow up Project, M.P. Everett

1972-1973 Will 0'Wisp Report on Drilling Programme,
M.P. Everett and M. Pigott

6. GECLOGY

The Ramsay area covers the eastern contact of the -
Meredith Granite. Rugless states (1972), "The Ramsay
River group of rocks can be divided into two distinct
sequences based on:

a) Differing types of rock reflectlng contrastlng
deposition environments.

p) Differing stages of metamorphism.
c) The intensity of tectonic éctivity."

The older seguence consists of possible Precambrian
metaquartzites, metasiltstones and foliated black

shales similar to the rocks at Mocunt Bischoff, The
younger sequence, consiating of quartgzites, shales, -
mudstenes, dolomites and dolomitic conglomerates, reats
unconformably on the older rocks.

Bverett (1971-1972) and Rugleas (1972) differ slightly
in their interpretation of the structure of the area,.
although both emphasise the 1mportance of the "Just in
Tlme Anticline".

The fine grained greywackes and yellow shales on the
west limb of the Just in Time Anticline are equivalent
to the coarser greywackes of the Hatfield Group and
support a north-east source for these rocks.

The following succession is postulated:
Younger Greywacke, mudstone, shale
Siltstone, mudstone

Dolomite, dolomitic conglomerate

ceas3
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Sandstone, sandstone conglomerate
Black shale

Older ~—=——~——=——-————~-=- = = Disconformity

Highly contorted and foliated grey to black
shales and metaquartzites ,

It is postulated that the dolomite sequence may be

 equivalent to the Success Creek Group at Renison, on the

eastern limb of the Huskisson Syncline.

The most important effect of the granite intrusion is
the blanket metasomatism of the sediments for about
1500m from its contact. This is most evident west of
the Just in Time Anticline, where the rocks have been
altered to metasomatised dolomitic conglomerates and
tourmalinised quartzites. Pyrite quartz veining is
common. ’

GEQPHYSICS

In April 1975 an Input survey was flown over the

- southern part of the Comstaff exploration licences

(EL 5/63, parts 2, 3, 4, 5 and 6). Within the Ramsay
aréd, anomaly CS 24 follows the contact of the Meredith
Granite. Although it has a coincident magnetic _
ancmaly, there are no known ultrabasic or basic rocks
to account for the high magnetics.

The following anomalies are considered worth ground
follow up work: : .

Line  Fid. Anomaly Channels Ratio  Mag. Alt. Code
type : ft.

228AW 121.30  SP
234AW 15.65 BF
234AW 16.97 - ?
237AE 17.83  BP
239W 247.93 BF
241AE 215.55 BF.
241AE 215.84 BP
244E . 132.40 BP
247W 63.60 BF
247E 69.12 BP

1.5/0.2 30nT 510 CAG
8/1.4 160nT 420 CAI
2/0.3 - 660 CaM
4/1.0 620nT 710 CAJ
4/0.8 1l0OnT 580 CAB

3.5/0.3 100nT 450 CAF West
3/0.6 350nT 500 CAF -
8/1.3 400nT 420 CAL
13/2.3 800nT 420 CAE
5/0.4 20nT 580 CAE East

OB BTN NOE

Anomalies CAI and CAB were examined on the ground.
Anomaly CAI was confirmed on the ground with sympathetic
soil anomalies in zinc and lead. Anomaly CAB was not
confirmed on the ground. S

.o--4
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GEQCHEMISTRY

The major drainages were sampled during the summer
seasons 1969 to 1972, All samples were analysed for
Cu, 2n and Ni, and some samples were also analysed for
Pb and Sn. :

The .following table summarises the results:

Cu Pb Zn Ni Sn
High . - 200 130 - 2400 208 350
Low BLD '5 2 BLD  BLD
~ Mean 32.14 33.33 139.06 51. 68 21.55
 Standard deviation 24.85 18,17 149.45 43.89 35.44
Number of samples = 554 370 . 553 523 398
Population 1 . <20 <25 <45 <20 (25
Population 2 20-64 25-49 45-119 20-79 25-46
 Population 3 - 65-84 49  200-259 379 47-139
papulation 4 ~ »84 5259 >139

11 anomalous areas are outlxned by the stream sediment

samples conflrmlng those outlined by Rugless (1972):

Rl +This is a tin anomaly in. a creek dralnlng the
‘ metaacmatiaed aediments in contact with the granite.

R2 This is a zincfnickel anomaly. ;nd probably reflects
remnant Tertiary Basalt along the ridge between the
“Ramsay and Coldstream Rivers,

R3 This is a complex copper, lead, zinc and tin anomaly
on the Ramsay River and south of the Ramsay grid.
The anomalous lead values have been followed up by
the Ramsay grid, but the tin coincides with the
Ramaay gossan and has not been adequately followed

up.

R4 This is a large tin anomaly in the upper reaches of

the Ramsay River in the Wombat Flats area.
Anomalous nickel values in the eastern tributaries
cf the Ramsay River can be explained by Tertiary
Basalt, However, the anomalous nickel values in
the western tributaries are difficult to explain
from the mapping, although the Input outlines high
magnetics.

R5 This ancomaly drains the Will O'Wisp grid where

anomalous zinc, copper and lead values occur in
soils over a carbonate. : =
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R6 This is a complex copper, lead, zinc and tin anomaly
which has been covered by the Ott Creek grid.

R7 and R8 These are from one creek draining Input
anomaly CS 24 and are lead anomalies close to the
postulated Precambrian-Cambrian contact.

R9, R10 and Rll These are tin anomalies which have not
been explained. It is of interest to note that they
occur close to the postulated Precambrian-Cambrian
contact. They align with tin anomalies R3 and R4.

DISCUSSION OF RESULTS

Although the Will O'Wisp, Ramsay and Ott Creek grids
have been cut, sampled and mapped, add1t10na1 work is
requlred

The Ramsay grid did not cover the western bank of the
Ramsay River, and the exposure on all grids was
insufficient to define the geology of the areas.

The high magnetic anomalies associated with Input
anomalies CS 22 and CS 24 cannot be explained by
geologlcal mapping, although anomalous nickel values
indicate the presence of basic rocks west of the
Ramsay River.,

‘The new Associated Forest Holdings road will give access

to the lower reaches of the Ramsay River. It may be
possible to bulldoze a track along the Ramsay River as
far as the Ramsay grid. Since most of the Input -
anomalies are located close to the granite contact,
alternative access from the Corinna road along the
granlte should be considered.

EQTENTIAL OF THE AREA

The Ramsay area has a potential for hxgh'grade tih

. deposits as replacement bodies within the. metasomatised _
.- -sediments in contact with the granite. '

The carbonate horizons are considered to be time
equivalents of the Mount Read Volcanics, and therefore
have potential for masszve base metal deposits similar
to Mount Isa. :

-.--6
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11, -RECOMMTIONS
11.1. Access

11.1.1. The Associated Forest Hbldings road is connected
©  to the Will O'Wisp access track.

11.1.2. This track is extended south-westwards into the
Ott Creek qrid to explore anomaly CAI by
costeaning.

11.1.3. Four wheel drive access is made along the Ramsay
River northwards to the Ramsay Gossan.

11.1.4. The Mount Ramsay pack ‘track is examlned to
determine whether it can be upgraded 1nto a
four wheel drive track.

11.2, Follow up Work

11.2.1. All western tributaries of the Ramsay River are
mapped and sampled every 1l00m. Heavy mineral
‘concentrates should be collected every 500m.

11.2.2. The Ramsay grid is extended southwards to
“°  examine tin anomaly R3. .

11 2.3. Grids are cut over all Input anomalies where
ground follow up work has been recommended.

12, ESTIMATES QF WOR NVOL

Apart from the Will O'Wisp grid which was resampled in
1976, it is unlikely that any of the existing grids will
‘be retrievable and will probably_raquire to be re-cut.

12.1. Access

Access into CAI will take at least 1 month.

Access into the Ramsay grid is estimated to take
an additional month,

Access south from Wombat Flats involves about 1l2km
on a straight line, but the time required to
bulldoze the track is difficult to estimate.

12.2, Grid Cutting

Six standard Input grids will need to be cut.

Each of these will have three lines 640m long with
two tie lines, each 240m long:; giving a total of
2.4km per grid. Grids CAF and CAE will be

00--7
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12.3.

12.4.

2102” 3

extended to cover the western and eastern anomalies
respectively. Grid CAF will have lines 1140m
long with tie lines, and grid CAE will have lines
1250m long with tie lines; giving a total of

23 line km of grid cutting to follow up the Input '
anomalies.

Additional grid'cutting Qill be required to follow.
up the tin anomaly associated with the Ramsay
Gossan. Five lines, spaced 10Om apart, should be

cut which, with tie lines, gives a total of 6km.

Grid lines should be sampled every 20m, giving a

total of 1200 soil samples. Approximately 200
stream sediment samples will be collected.

Geophysics

EM, magnetics and SP will be done over the 24 km
of grld 1ines.

20th August 1978  D.B. Orr

13. ENCLOSURE

-~

TAS/2/1554 Ramsay Area: Location of Geochemical and
Input Anomalies.
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AUSTRALTAN ANGIO AMERICAN LIMITED

COMSTAFF PROPRIETARY LIMITED

PRELIMINARY ASSESSMENT OF THE HATFIELD, QUE RIVER
AND COLDSTREAM DRAINAGE BASINS

1. DEFINITION OF AREA

This assessment covers map sheets 375 390 A, B, C and D,
375 395 A, B, C and D, 380 390 A, B, ¢ and D, 380 395 A,
B, C and D and ‘380 385 A and B. '

2. GEOIOGY

- The area is east of the Ramsay area and is lnfluenced by
the Just in Time Anticline to the west._

From west to east, the rocks are apparently getting
l younger. Along the western boundary of the area the

' older shales and quartzites, aquated with the Bischoff

. Saries by Rugless, are overlain by a thick sequence of

l . prédominantly greywackes. The dolomites close to the
contact may be time equivalents of the dolomites at
Renison in the Success Creek Phase. The overlying

l greywackes can be equated with the Crimson Creek Group.

Eagt of the greywackes, the character of the rocks

- changes to a sequence consisting of shales, siltatones,-
mudstones and interbedded pyroclastita. Previously '
geologists have included theame rocks within the Mount
Read Volcanics, but it is postulated that they are
equivalent to the Rosebery (Dundas) Group. These rocks
occupy the trough of the Que Syncline,

East of these rocks the porphyries, with a few inter-
bedded shales containing Middle Cambrian f0551ls. have
been mapped.

Tertiary gravels and basalt occur above the 550m
elevation in the northern part of the area.

3. GEOPHYSICS
The area was covered by an Input survey in 1975, but
only one anomaly, CAH, was considered worth ground

follow up work. Geoterrex consider this anomaly to be '
cultural as it is on the Emu Bay Railway.

-.-.2
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Seven areas have been outlined for further work:

210257~

GEOCHEMISTRY

Stream sediment samples were collected every 500 ft.
along the major streams and tributaries. '

The follow:.ng t:able outlmes the statistics:

Element: Cu Pb Zn Ni Sn
High 150 4080 2400 260 200

Low BID BLD 2 ~BID - BLD
Mean 16.21 66.45 93.39 45,52 7.41
S.D. 16.75 218.02 93.29 42,66 10.44
Samples 947 . 388 942 652 662
Pop. 1 <52 <23 <100 <50 <2 _
Pop. 2  52-71 23-59 100-319 50-104 12-21
Pop. 3 72-104 60-199 319 105-194 22-31
Pop. 4 >104 3199 _ >194 ' >31

As the above table illustrates, there was no consistency
in the elements analysed. Only one third of the samples
were analysed for lead, and only two thirds of the
samples were analysed for tin and nickel. The attached
plars show. the reliability of the areas sampled.

The streams draining the Tertiary gravels and basalts
have high values for nickel, tin and zinc. The tin is
probably derived from the gravels and the nickel and

zinc from the basalt.

Anomaly RS

' This is a zinc anomaly draining the Will O Wisp grzd '

area; the samples were not analysed for lead.

Anomalies Hl and H2

These are zinc anomalies which occur in streams draining
the contact of the Crimson Creek Group and the Dundas
Group. Anomaly H2 has a coincident high lead content,
but the samples in anomaly Hl were not assayed for lead.

Anomaly Q1

This is a multi-element anomaly and may be due to
contamination from the Emu Bay Railway. However, it
occurs at the contact of the Mount Read Volcanics with
sediments and is, therefore, a favourable geological
horizon.

....3
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Anomaly Q2

This is on strike from anomaly Q1 and is a lead anomaly.
Input anomaly CAH is between anomalies Ql and Q2.

Anomal 3
Thié is upstream from.anomaly 02 and is a lead-zinc
anomaly, probably due to contamination from the Emu
Bay Railway.

omaly Q4
This is a lead anomaly which was followed up by the

Bulgobac No. 4 Grid. The soil sample results do not
reflect the high lead values in the stream sediments.

 This anomaly is associated with interbedded shales and

tuffs within the Mount Read Volcanics and may be on
strike from the intravolcanic sedimentary basin

identified in the Burns Peak Syncline of East Chester.

POTENTIAL OF AREA

5.1. The Tertiary gravels may have potential as a low
*. grade tin deposit, but the thick basalt cover
excludes it as a mining proposition at the present
time.

5.2. The Mount Read Volcanics with interbedded sediments
have potential for massive volcanogenzc base metal
sulphide deposits. N

5.3. The interbedded tuffs and sediments of the Rosebery
Group have potential for volcanogenic base metal
,aulphide deposits.

5.4. The contact between the older sediments and the
greywackes on the east limb of the Just in Time
Anticline has limestones which may be host to
either Mississipi type base metal deposits or
replacement hydrothermal depoaits similar to
Renison.

RECOMMENDATTONS

6.1. Anomalies H1 and H2 should be followed up by grid
cutting, soil sampling, geological mapping, induced
polarisation, self potential and_m&gnetiqs.

6.2. The contact between volcanics and sediments, which

.l‘.4
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is reflected by geochemical anomalies Ql and Q2
"and Input anomaly CAH, should be soil sampled on
lines 200m apart, and followed by EM, SP, magnetics
and IP, ' - -

6.3. The sedimentary horizon reflected by geochemical
anomaly Q4 should be followed up by grid cutting,
soil sampling, SP and IP.

6.4. The western tributaries of the Coldstream and
Huskisson Rivers should be resampled and analysed
for lead as well as copper, nickel, zinc and tin.

6.5. An access track should be constructed to_aﬁbﬁalies
Hl and H2. : -

[ Z—

.“' ! . D.B. Or
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AUSTRALIAN ANGLO AMERICAN LIMITED

COMSTAFF PROPRIETARY LIMITED

PRELIMINARY ASSESSMENT OF THE MOUNT BLOCK AREA

. DEFINITION OF ARFA

This assessment covers map sheets 385 380 A and B,
385 385 A, B, Cand D, 385 330 A, B, C, D and 385 330
¢ and D.

TOPOGRAPHY

Most of the area is undulating with a fairly'mature
drainage pattern, but the south eastern part is very
incised with steep slopes falling away to the Mackintosh
River.

ACCESS

In the northern part of the area, the Murchison Highway
forms the eastern boundary of the Exploration Licence.
A track for four wheel drive vehicles was constructed
to the Sock Creek Prospect (geochemical anomaly Sl).
This track has been upgraded by Associated Forast
Holdings and active tree felling is being done in the
area. In the southern part of the area, the Hydro-
Electric Commission have constructed roads to the
proposed Mackintosh Dam and these will provide access
to the south-eastern part of the area.

EXISTING GRIDS

Three grids have been cut for follow up soil sampling:

Sock Creek Grid (DAA)
Mount Block Grid (DAC)
Grid DAB

PREVIOUS REPORTS

1971 Mackintosh Regional, T. Chisholm _

1976 Report on a Visit to the Que River Base Metal
Sulphide Deposit, D. Orr

1977 A Brief Assessment of the Sock Creek and Chester-
Pinnacles Prospects, Dr. T. Hopwood-

ceee2
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6. GEQLOGY

The following succession can be recognised:

4

Qugternary. Alluvium
A " Glacial moraine
Tertiary Basalt
: : ' Gravel _
Cambrian Porphyry with minor sediments

‘Interbedded tuffs and sediments
Porphyry (including andesite)
Schiasts and sediments

The rocks form the eastern limb of a major syncline which
has its axis west of the area in the Hatfield-Que River
area. ~Middle Cambrian fossil trilobites have been’
located in the siltstones exposed along the Murchison
Highway.  Although these rocks appear carbonaceous,

they contain only 1% organic carbon (Gee, Jago and
Quilty, University of Tasmania, 1969).

7. MINERALISATION

Sphalerite with minor galena and chalcopyrite was
intersected in boreholes at the Sock Creek prospect.

The Que River Deposit occurs in rhyolites between major
andesite horizons, 2 km east of the Murchison Highway.

The silver-lead-zinc deposita at Tullah are within rocks
similar to, and on strike from, the schists and
sediments in the south-east corner of the area. .
8. GEOPHYSICS
_ - .

The area was covered by an Input survey in April 1975,

Geoterrex anomaly CS 30 A is a broad anomaly which is

coincident with the northern part of the interbedded

tuffs and sediments along the Murchigon Righway.

Input anomaly DAB, within CS 30 A, was followed up on

the ground and was considered to be due to pyritic

- shales. :

9. GEOCHEMISTR

Streams in the area were sampled every 500ft. (l52m),
but only small sections were analysed for lead.

¢¢¢.3
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The following table outlines the statiétics#

Element: Cu Pb Zn Ni . Sn
High ~ 150 440 8000 250 100

- Low . BLID BLD 7 2 BLD BID
8.D. 10.95 68.58 226.93 27.62 8,12
Samples 1342 390 1351 - 1226 1284
Pop. 1 <17 <52 K22 <8 - <6
Pop. 2 17~-41 52-99 22-189 8-21 - 6-22
Pop. 3 541 100~199 3190 - 22-8B9 >22
Pop. 4 »>199 ' >89

Séven anomalies are outlined using the highest population
group:

S1: A lead-zinc anomaly associated with a shale horizon
- in the western porphyry horizon of the Mount Read
Volcanics. The southern part of the anomaly
contains the Sock Creék mineralisation. '

82: A lead anomaly west of Sl in porphyry.

83:-A zinc anomaly associated with the shales exposed on
the Murchison Highway. It coincides with Input '
‘anomaly CS 30 A. : - :

S4: A nickel anomaly reflecting Tertiary basalt.

Ml: This is outside the licence area. o

M2t A lead-zinc anomaly upstream from M1,

M3: A zinc anomaly located on two creeks in the south-
east of the area, on strike from anomaly M2.

DISCUSSIQON OF RESULTS

Geologically the area west of the Murchison Highway is
the most interesting and has the best potential as host
to base metal sulphide deposits, Sulphides were
intersected in the boreholes at Sock Creek, and the
presence of shales interbedded with tuffs and porphyries
indicates a subagqueous environment. An Input anomaly,
CS 30 A, over shales with + 1% organic carbon, indicates
that the anomaly is not due to graphite. The shale
horizons have above normal zinc content which indicates

ceeed
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that the depositional environment was suitable for the
deposition of base metals. Although no stream anomalies
have been identified east of the Murchison Highway, in
the massive porphyries, these rocks are host to the Que
River massive sulphide deposit. - The sheared schists

and sediments in the south-east corner of the licence
area are on strike from the base metal sulphides at
Tullah. _

The anomalies have very poor drainage trails, and therefore
the Mount Block area, with poor drainage development, is

| unexplored although it 1s on strike from the Que River

deposgit.

RECQMNDATIONS FOR FUTURE WORK

11 1. The interbedded tuffs, sedlments and porphyrles,
coincident with Input anomaly CS 30 A, should be
re-examined by grid cutting, mapping and EM.

11.2. The strike extension of the Sock Creek anomaly Sl
- should be examined in more detail.

11.3. The lead anomaly 52 should be checked by resampling.
~* - plus bank or seepage sampling.

11.4. The south-east corner of the licence area should
be examined by cutting grid lines, mapping and EM.

11.5. The access track into grid DAC should be examined
. by EM, magnetics, IP and SP to determine whether -
there are any properties which can be used to
explore the massive porphyries.

-

- D.B. Orr
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AUSTRALIAN ANGLO AMERICAN LIMITED

COMSTAFF PROPRIETARY LIMITED

ASSESSMENT OF EXPLORATION LICENCE 5/63 PART 4

1. LOCATION

Exploration Licence 5/63 part 4 is covered by 1:5 000
map sheets 375 375 A and B, 375 380 A, B, C and D,
375 385 A, B, C and D, 380 380 A, B, C and D and

380 385 C and D. . | ,

2. TOPOGRAPHY

The rivers are deeply incised and drain southwards into
the Pieman River, The area has been glaciated and
remnant moraine covers large parts of the hills, and the
valleys are filled with fluvioglacial deposits.

3. ACCESS

Good access is available by four wheel drive vehlcle
throuqhout the year.

4. TING GRIDS -

A large part of the area ﬁest of the Emu Bay Railway has
had grid lines cut at least once. Usable grids are
Chester (EAD), Pinnac{es (EAA) and East Chester (EAB).

5. PREVIQUS REPORT.

1970 An‘ Assessment of the Chester—sllver Falls Pinnacles
Area, M.P. Everett
1971 Chester-Pinnacles Regicnal Interim Report,
B ‘M.P, Everett
1974 Chester Area - Summer Field Season, R.N. Smith
. 1974 The Geology and Mineralisation of the Chester-
_Pinnacles Area: Honours Thesis, A.G. Stevens
) 1975 Interim Report on Chester and Pinnacles, D.B. Orr.
' and R.N. Smith
1977 Interim Report on the Chester Area, D.J. Perkin
1977 Progress Feport on the Pinnacles Area, G. Krummei
1978 Progress Report on the Chester- Pznnacles Area,
' D.B. Hall

¢-¢.2
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6. GEOLOGY

Almost the whole of EL 5/63 part 4 is underlain by Mount
Read Volcanics or their sedimentary equivalent, - These

rocks have been thrust by the Owen Shear over sedimentary
rocks of the Dundas and Crimson Creek Groups to the west.

A line of volcanic vents is thought to occur along a line
stretching from Mount Kershaw through the Pinnacles Peaks.
Rock types show a gradational change from sub-aerial
ignimbrites at Chester, to submarine pyroclastics and
sediments north of Burns Peak.

 Structurally the geology of the area is very complex.

The volcanic sequence at Chester is dipping and facing
east, whereas, in the northern part of the area, at least
two major synclines have been defined, but are thought to
be cut off by the Owen Shear.

7. GEOPHYSICS

EL 5/63 part 4 was included in the Input Survey in 1975,
but no anomalies were defined. Ground geophysics on .
grids has included gradient array IP, dipole dipole 1P,
SP, vertical shootback EM and magnetics. EM has proved
unresponsive, even over the massive pyrite deposit at
Chester, Best geophysical response has been given by
dipole dipole IP, which has outlined pyritic black shales
at East Chester, and two sub-parallel anomalies at
Chaster. '

8. GEQCHEMISTRY e
8.1. Stream Sediment Sampling
- .

Stream sediment sampling results are disappointing,
although they do show the mineral occurrences at .
Thomas' Tunnel and Silver Falls. Cumulative
frequency plots of results indicate several
populations, but the high background values for
zinc and nickel over the Crimson Creek basic rocks
‘masks more subtle effects over the Mount Read
Volcanics.  The paucity of lead values over the
area is a disadvantage as lead is a mqre stable
element than zinc.

Samples west of the Owen Shear were treated

separately from those over the Mount Read Volcanics.
The following tables summarise the results:

-'._.3
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East of the Owen Shear .
Element; Cu Pb  2n Ni Sn
High = 220 5300 1700 200 60
Low BLD BLD BLD BLD BLD
Mean ' 7.88 62.21 52.79 10.28 '6.78
S.D. . 12.01 299.21 110.90 12.78 6.66
Samples 1169 379 1165 . 933 969
Pop. 1 <20 <30 <140 K62 - <14
Pop. 2 20-64 30-64 14Q0-509 562 14-29
Pop. 3 = 65-99 65-159 1509 529
Pop. 4 >99 160-359 :
West of the Owen Shear
' Element: Cu Db Zn Ni Sn
_High 150 - 270 390 200 20
Low BLD 9 5 2 BLD
Mean 15.74 51.20 79.35 | 34.65 4.05
- 8.D. 16.78 41,14 75.39 35. 36 4.18
‘Samples 258 6l 260 215 96
Pop. 1 <5 <30 <55 <20 <20
~ Pop. 2 5-19 30-99 55-99 20-119

Pop. 3  20-49 ,99 100-299 119
Pop. 4 = 49 299

The Silver Falls mineral occurrence, Anomaly 3, and
Thomas' Tunnel, Anomaly 1, can be explained by known
mineralisation. Anomalies 4 and 5 may be due to
contamination from the Emu Bay Rallway and Murchlson
Highway respectively. _

Anomaly 2 is a one sample anomaly which has 200 ppm
Ni, 120 ppm Cu, 1700 ppm Zn and 400 ppm Pb.

Anomaly 6 is a copper anomaly on one of the
tributaries of Farm Creek.

Soil Geochemistry

Generally only the A° and Al soil horizons are
developed over bedrock, colluvium or glacial
deposits. The very acid ground waters, pH 3-4.5,
remove any base metals released during the weathering
process and, therefore, soil sampling is not always
effective. Glacial deposits are very thick in
places, and auger sampling below the leached zone is

..---.4
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not possible. A© sampling, although having
limitations, is the most cost effective soil
sampling technique at present.

9, DISCUSSION OF RESULTS

In an area where the target is a massive sphalerite
deposit with minor galena, chalcopyrite and pyrite, the
use of geophysics as a prospecting technique is of
- limited value. Experience has shown that dipole dipole
IP is the most effective method, but it must be realised
that only the pyritic halo can be detected. The case
history presénted by S. Webster and H. Skey on the Que
River deposit shows that only the copper rich S lens and
the northern and southern extremltles of P lens respond
to IP.

The highly leached organic soils over most of the area
will not give very high values, and therefore technigues
such as factor analysis should be used to h1ghl1ght
geochemlcally anomalous areas.’

Geolog1ca1 mapping and costeaning must be used in
con;unctlon with geochemistry and geophysics to give an
integrated approach to prospecting. _

Diamond-drilling targets need not necessarily have high
geochemical values and geophysical response. Budgets
should allow provision for stratigraphic drilling in
geologically favourable environments.

The Que Syncline and Burné Peak Syncline are both
favourable environments for volcanogenic deposits and
should be vigorously prospected.

-~ .

Diamond drilling'at-?innacles has shdwn that »3% Zn is

present at the base of a shale lens over a strike length

of 600m. = The sediments below the Cwen Shear are black
pyritic shales with visible sphalerite, galena and
chalcopyrite, indicating that these rocks may host a
massive base metal deposit.’

RECOMMENDATIONS

10.1. The interbedded tuffs ana shales in the Que and
Burns Peak Synclines should be prospected by grid
line cutting, followed by soil sampling, IP and
geological mapping.

---.5
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10.2.

10.3.

10.4.

10.5.

10.6.

10.7.

210279

The sediments close to the Owen Shear should be
carefully examined for any enhanced base metals.

Geochemical Anomaly 2 should be checked by resampling
every 100m and taking left and right bank samples
at break of slope to check hydromorphic effects.

Tributaries draining into Boco Creek along the Emu
Bay Railway should be carefully sampled as for
10.3.

The copper Anomaly 6 should be prospected by soil
sampllng.

Conslderatlon should be ngen to cuttlng grld lines

‘over the entire licence area.

The possible northward plunge of the Chester Pyrite

deposit should be tested by diamond drilling.

October 1978 : D.B. Orr
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AUSTRALIAN ANGLO AMERICAN LIMITED
COMSTAFF _PROPRIETARY LIMITED .

HUSKISSON AREA REASSESSMENT

TION

This area, EL 5/63 Part 5 is covered by 1l:5 000 Sheets
370 380 A,B,C,D and part of 370 375 A and B.

ACCES

The area has been prev1ously explored so access should st111
be available.

SEQMORPHOLOGY

Deeply 1nc13ed streams dra;n into Lynch Creek and the
Huskisson River. There is a distinct botanical change over
the serpentinite which is visible on the air photographs.

PREVIOUS wbRK

Stream and soil geochemistry, geological mapping, ‘as well
as airborne EM and ground follow up have been completed,
The Huskisson Serpentinite was initially considered an
exploration target for nickel and asbestos mineralisation
after chrysotile was exposed in four localities,

‘A diamond drill hole to test gdssanous material at the

ultramafic contact failed to intersect any sign;ficant miner-
alisation. _

The asbesfos potential of the serpentinite was downgraded.

'Input anomalies FAE, ?AD. FAC and FAH weré gridded and

follow up completed in the customary way.

PREVIOUS REPORTS

- 1969-1970 : Huskisson Serpentinite -~ D. Lascelles

Rapid Reconnaissance of the North Huskisson -
Lynch Creek Serpentinite -~ I. Briggs
1970-1971 : Huskisson Regional Report

: Summer 1970/71 - D, Wallis,

1969-1970

-

1970-1971 : Huskisson South Regional Report - M.P Everett.
1971-1972 : Summer erld Season Report - Huskisson Grids.
' G. Pigott.
1971-1972 : Summer Field Season Report - Pieman Area.

: G. Pigott
1972 : Huskisson Diamond Drill Hole No 1.

R. Armfield
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2,
1971-1972 : Summer Field Season - Huskisson Asbestos
Project - M, Pigott. :
1975 : Interpretation Report Airborne EM Survey -
Geoterrex Pty Ltd.
1977 :+ Final Report on Follow Up Work on Input

Ancmaly FAH - G. Pigott,

EXISTING GRIDS

Besides the gridding over the input anomalies there is a
grid along the eastern contact of the serpentinite which
was used for the nickel-ashestos investigation. Also,
there are three grids, Huskisson 1, 2 and 3 that are
relevant to the area (see Plan TAS-2-230).

GEOLOGY

An arcuate -belt of serpentinite overlain by Ordovician
sediments is flanked to the east by a Cambrian basic

volcanic suite containing amphibolite, grey and black shale
and minor tuff intruded by gabbro. The tuff was described

as medium grained, highly feldspathic with crystaland lithic
fragments. East of this again, a thick sequence of sandstone,
greyyacke, and shale form part of a synclinal structure
coupled to the Just in Time anticline. '

M. Pigott suggested that "the presence of xenoliths of
country rock caught up in the serpentinite, the intense
shearing, fracturing and brecciation, especially at the
contacts and the surrounding relatively low grade of

regional and contact metamorphiam, indicate a tectonic
emplacement, probably befora developmant of the Huskxsson

syncline.”

-

Carbonacecus gsiltstone and shale intruded by amphibolite
at FAH contains fine disseminated pyrite presumably re-
mobilised and recrystallised along contact zones. No other
mineralisation has been reported,

GEOPHYSICS

The airborne iaput survey indicated four interesting con-

ductors which were investigated by ground follow up. Results
were not very encouraging and the conclusions are set out on

the following page.
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3.
INDICATED FIELD
oone e SOURCE INTERPRETATION
FAC Ccsl4 Bedrock - fair conductor Margin of ultramafic.
FAE csl4 with strong magnetic Serpentinised zones
support. within ultramafic.
Formational. In both cases no
enhanced metal values
to suggest
mineralisation.
FAD csle Narrow response. Thin ? amphibolite
No magnetic support. by Cu Ni geochemistry.
FAH CsS18 Near surface narrow Pyrite associated with

response. No magnetic
response.

amphibolite intruded
into sed. sequence of
carb. and graphitic
shale.

9. GEOCHEMISTRY

Most of the area has been covered by stream sediment

sampling.

All samples were analysed for Cu, Ni and 2Zn,

and some samples were also analysed for Pb and Sn.

STATISTICAL SUMMARY

" ,,5g£Ug: LOW RANGEHIGH - ;23????3;
cu 659 2.00 150.00 31.88 22.69
NI 660 4.00 4000.00 225.55 475.43
PB 146 BLD 1400.00 17: 7195 140.52
SN 119 BLD 30.00 5.78 6.19
ZN 661 5.00 5000.00 163.48 291.07

Log-probability, cumulative frequency plots typically
produced linear segments diverging from one another
indicating multiple populations for each element.

The high range populations calculated were:

Zn 370+
Pb 320+
120-320

Cu 100+
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When these were plotted an associated Pb/Zn and minor Cu
‘'stream anomaly was immediately obvious near the eastern
margin of the serpentinite in a tributary of Lynch Creek

{Area A).

A train of Cu anomalies (100-200 ppm) in a stream draining
southwards into Lynch Creek, with possibly anomalous Zn
is also notable (Area B).

The only other interesting stream geochemistry is a Zn
with minor Pb anomaly in tributaries draining northeast
and southwest parallel to the serpentinite margln in the
central part of the area. ,

10. DISCUSSION OF RESULTS

Area A has been gridded (Huskisson Grid 1) and soil sampled
- for Ni, Co, 2n, Cu and Pb (TAS-2-1271) but neither the

orientation of the grid nor its exact location is known.

On one line, enhanced lead values to a high of 6000 ppm

were obtained over a zone 150-200 m wide. The anomalous

values continue out of the grid to the south and end

abryptly . within the grid about 300 m north of the southern

most sample line. There is an associated enhancement of

Cu vzlues and slightly enhanced zinc with the anomalous

lead,

The anomalous zone has an arcuate trend across the grid
apparently associated with shales in the basic volcanic
suite in contact with the serpentinite (Plan TAS-2-290).
The soil geochemistry does not seem to support a large
width of serpentinite at this point but rather lenses of
serpentxalte in basic volcanics.

The ultramafzc appears to thln-out in this area and there
is a associated flexure in the magnetics. The geological
environment is similar to that in the area of the FAH
anomaly and Area A is on strike with FAH so the two
occurrences could be related. Still, a mineralised
horizon of some interest has been defined but never

explained.

The ground to the north of Area B and outside the lease
area was investigated by grid soil sampling (Huskisson
Grid 2) with the conclusion being that the recorded values
were not significant. Again, however, possibly anomalous
Sn and Cu associated with basic tuff and graywacke high-
lights the high background metal values of these rocks.
Also, there is some conjecture that the old Lynch Creek
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Mine is located in this area. Whether it ‘contributed to
the anomalous stream Cu response is not known. '

A third area of interest (Area C) located just outside.
the eastern boundary is probably of low priority but of
some interest because it consists of a geophysical -
anomaly (CS 17) associated Wlth sedlments and a 2n
stream anomaly. . ' :

CONCLUSIONS

The geophysical anomalies appear to have been adequately
tested and the more obvious geochemical anomalies have
been followed up. '

The work has established a suite of sediments and basic
volcanics proximal to the ultramafic intrusion which
.have high background metal values. Huskisson DDH 1
intersected tuff with values up to 0.1% Cu, and soils
overlying the same'rocks in Area A contain anomalous
lead with enhanced zinc and copper. Therefore, it seems
that. a mineralised horizon of some interest has been
defined but never explalned. -

RECOMMENDATIONS

(i)

(1)

{iii)

(iv)

(v)

(i)

(vii)

Relocate Huskisson Grid 1 if possible to at least
establish_the sampling extremities. .

Cut a new grid to cover the area of anomalous lead if
the old grid can be established with any certainty.
Initially 5 lines of about 500 m length and 200 m
apart would be required. :

Soil Sampling_to redefine the anomalous zone (whether
A° or auger subject to discussion, 3-11-78).

Costeaning to establish the nature of the mineralisation.

Depending upon results EM, magnetics and SP as
required. : :

The other areas of interest have a low priority and
do not require attention for the tlme being.-

Because of the proximity and geochemical similarity
between area A and FAH, two grid lines and a costean
might suffice to establish the significance of the soil
avmalies should there be tight budget requirements.
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6.

3. ESTIMATES OF WORK INVOLVED

(i)
(ii)

(iii)

APB.LS.CC

5.10.78 ‘

Grid Cutting

Allowing for five lines, a base line and tie lines
a total of 4.1 km will have to be cut.

Geochemistfv

Gr1d lines should be sampled every 20m glVlng a
total of 130 soil. samples.

Costeaning

The anomalous zone appears to be about 200m wide.

. S0 say about 300m costeaning will be required.




5 380000 m N

0%

ol

% -
) sat
g
3 A
LEGEND
L_c‘r _1\ Sha ‘es ;—S.‘\"Is."me':- l"_ Sem 4"
| Sandstoneduartzite, Cher?
COMSTAFF PROPRIETARY LIMITED
o HUSKISSON AREA
A GEOLOGICAL INTERPRETATION
CEODRAFTIO/ 78| AP B J0/78 " 1° 50000 | Tas/2/i671 |




5cm

210283

\

A \ :
( i ’
! , .
1 ,
T
! I
o -
> B
) &%
Z [ 4
Lo
2 By
W TRE
b il <
1
¥
< K .
t \
v 1IBY
\ B
§
/ :
k\ tt .
Vaiid &
e 2
. ﬁ‘/‘r"’ 8 -
}b -
L e ) S %
=} 2
f
+
| =T
L
b T 2 .
1 G
s - §e ‘\K
4 4
-~ "" !
B
o
8}
r »
3

1 ccccccee

LEGEND

Copper stream sediment sampie

pPPRPPPP Lead stream sediment sample
rzz22122 Zinc stream sediment sample
nnnnnn Nickel stream sediment sample

. FAE
N
Bk) Areas of specific interest
-~

AEM anomaly

anomaly
anomaly |~
anomaly
anomaly

—t - o 'H'
S -'ET

f—r"’

}‘-'!‘-q‘:\“ R 3 ‘.u ¥'

-, 1) 8
COMSTAFF PROPRIETARY LIMITED

3] HUSKISSON AREA

LOCATION OF GEOCHEMICAL AND
INPUT ANOMALIES

R ©0 SCALE
JGEODRAFT10/78 | APB.10/78 | | - 50000 ITAslzllﬁ?*



!SVl‘ o | - 210984

AUSTRALIAN ANGIO AMERICAN LIMITED

COMSTAFF PROPRIETARY LIMITED

ASSESSMENT OF EXPLORATION LICENCE 5/63 PART 6

1. IOCAZIQN

Exploration Licence 5/63, part 6, is covered by map
sheets 370 365 A and B, 370 370 A, B, C and D, 370 375
C and D, 375 370 A and 375 375 D. The Renison East
block is south, and the Pieman block is north, of the
Pieman Rlver.

2.'Topocnapgg_

The Pieman River is deeply incised and has cut through a
very thick fluvioglacial deposit which covers most of
EL 5/63, part 6, north of the Pieman River. Serpent-
inites form the topographic highs in the area.

. 3. ACCESS - o

l _ ' The Murchison ‘Highway and Emu Bay Railway cross the
Renison East block, and a bulldozed road provides access

l ' by four wheel drive vehicles from the Murchison Highway
to the southern boundary of EL 5/63 part 6.

l North 'of the Pieman River, the Hydro-Electric Commissionr
road crosses the Huskisson River between parts 5 and 6

. of EL 5/63. A hulldozed track gives access to the north
bank of the Pieman River.
”

4. EXISTING GRIDS

4.1. Renison East

Grids 0, 1, 2, 3 4 and 5 and grld GAP.
4.2. Pieman
- Pieman South grid, Input grids GAI, GAH and GAG.

5. PREVIOUS REPORTS

1970 Renison Bell East, G. Pigott :

1971 Renison Bell East, Ring River Area, G. Plgott

1972 Pieman Regional, G. Pigott

1974 Pieman South, D. Orr

.--.-2
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1974 Renison East, G. Cammell

" 1977 Follow up of Input Anomaly GAG, G. Pigott

1978 Progress Report Renison East, G. Pigott
GEOLOGY

Due to the extensive glacial cover, the geological
interpretation is highly interpolative.

6.1. Stratiqgraph

The following represents the stratlgraphy 1n the

area:

ﬁuaternary;' River gravels and glacial deposits
- Ordovician Gordon Limestone

: Basal Conglomerate

Cambrian Dundas Group shales and siltstones

: with interbedded acid pyroclastics.
Minor gabbro and dolerite sills,

_ Crimson Creek Group greywackes,

- ‘ : bagalts and conglomerates.

The fault controlled serpentinites are presumably
post Dundas since they occur in both the Crimson
Creek Group and the Dundas Group.

The Crimson Creek Group is a predominantly basic
suite of rocks with only minor acid volcanics,
whereas the Dundas Group has a high proportlon of
interbedded acid pyroclaatic-.

6.2, §££29£2£2

The north plunging Huskisson Syncline is the

dominant structural feature of EL 5/63, part 6.

The Gordon Limestone occupies its core in the north-
- west, and the age of the rocks increases southwards.

Faults are important because.the cbserved contacts
of the serpentinites are faulted.  East-west faults

have been identified and one is interpreted to exist,

either along the Pieman River or between the Pieman
River and the Murchison Highway, to explain the
absence of the Colebrook Hill Serpenfinite in the
Pieman River and the change from Dundas Group
sediments, in the Pieman area, to Crimson Creck
Group sediments in Renison East.

I |
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Another majbr fault has been identified along the
‘axial plane of the Huskisson Syncline which dcwn-'
throws Silurian rocks against Dundas rocks. '

GEOP

ICS

The Input survey flown in 1975 outlined the ultramafic
the hornfelsed sediments associated with the Exe

rocks,

Proprietary Mine and the Godkin Prospect.

were considered to be worth follow up.

Ten anomalies

Anomaly GAK is the only anomaly confirmed by ground EM,
although anomaly GAG has pyrite in contact with serpent-

1n1te.

Induced polarisatlon on grid GAP outllned 11 anomalies.
. none of which have been explained.

8. GEOCHEMISTRY

1, Stream Sediment Sampling

Stream sediment sampling results reflect ultramafic
4, rocks by anocmalous nickel and zinc values.

However, high tin values occur in tributaries of

the Ring River, Colebrook Creek and the Exe River.

One sample from the Huskisson River, close to the

Huskisson fault, has an anomalous tin value.

Heavy

mineral concentrates within the Renison East area
have very high cassiterite contents, indicatlng a
source within EL 5/63, part 6.

-

The following table summarises the results:

_ Element

High
Low
Mean

: S.ﬂ-._

Samples

Population
Population
Population
Population
Population

Fd

LI - T SO

- Cu

>1%
BLD
95.38
516.92
511
<10
lo0-24
25-49
50-129
»129

Pb Zn
2100 >1%

3 BLD
154.94 517.74
387.61 1778.89

64 509

<28 <30
28-44 30-169
45-89 170-459
90-499 460-1149
5499 1149

8.2. Soil Geochemistry

Ni Sn
2750 4800
BLD BLD
123.49 155.01
238.38 453.62
511 483
<70 <20
70-324 20-54
325-949  55-94
5949 95-244
5244

Soil geochemistry has some unusual patterns. The

..--4
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serpentinites, for example, are outlined by
anomalous nickel, zinc and lead and the highest tin
values on the grid are on the eastern contact of the
Serpentine Hill Complex.

The glacial cover acts as an impervious layer through
which cations cannot penetrate, and auger drilling -
is ineffective through the boulders. - Tin anomalies
were outlined on grid 4, grid S and grid O where the
glacial cover is thin or absent. :

DISCUSSION

' The Input survey covered the Renison Tin Mine and gave

excellent response over both the Federal-Bassett Lode and
the replacement lodes. Similar responses occur within
the Comstaff Licence areas, but most of these appear to
be due to serpentinites. Anomalies GAG and GAK have not
been ‘adequately explalned and additional work is
reconmmended.

Flight line 117W flew over Fenton's Prospect and produced
a six channel anomaly with a ratio of 16/1.6. Anomaly
GAO+is in the inaccessible fluvioglacial area of the
Pieman block. From experience elsewhere, e.g. BAB, the
anomaly may be due to an old river channel and therefore
should be checked by IP.

Tha area south of the Pieman River has extensive develop-
ment of hornfels indicating close proximity to a granite.-
The large faults would be excellent conduits for hydro- ~
thermal solutions and should, therefore, be carefully
explored by diamond drilling. _

Age dating of galena from the Rosebery Mine gives an age
for the galena of 161 x 106 years. This is somewhat
later than the Proterozoic-Cambrian age which is

- presently accepted for the Rosebery Deposit. It is also

much later than the last major orogenic episode, the
Kanimblan Orogeny, with which the Devonian Granites are
considered to be related. If the cations at Rosebery
are related to the Devonian Granites and not to volcano-
genic activity, an epigenetic origin must be accepted.
Such a hypothesis makes the pyritic shales in the south-
eastern part of grid GAP a very attractive target for a
stratabound lead-zinc deposit.

The Huskissgon Symncline axial plane fault may act as a
conduit for hydrothermal solutions and replacement of the

Gordon Limestone is possible. It is not regarded as

-.--5
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highly prospective due to the apparent thickness of
Cambrian sediments below. However, granite may not be
at too great a depth. ' '

Work in BL 5/63, part 6., has been predominantly of a
reconnaigsance nature. Close spaced grid lines will
be requlred to follow up any ancmaly.

10. RECOMMENDATIONS

10.1. The Fenton Lode should be examined by geophysical
techniques to test the origin of the Input response.

10.2. The excellént geophysical response over the Dundas
sediments in the south-east part of grid GAP should
be explained.

10.3. The relationship of the tin mineralisation at
Fenton's prospect and the Exe Proprietary Mine
with IP anomaly II of grid GAP should be
established.

10.4. The_prospective contacts of the serpentinites
. should be explored by diamond drilling, '

10.5. The apparent change of plunge of the Huskisson
- Syncline to a southerly plunge at the southern end
of grid GAP should be confirmed since, if it is
only a local change, the Godkin Prospect may
contain rocks equivalent to the Success Creek ;
Sediments which are host to the tin mlnerallsatlon
at Renison.

10.6. All Input anomalies should be located and cohfirmed
on the ground.

10.7. All IP anomalies in grid GAP should be explained.

10th November 1978 | _ D.B. Orr

Y
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SUMMARY

An exploration programme has been carried out on the gridded
areas of Exploration Licence 5/63, Part 4, comprising of
Pinnacles (EAA Grid), East Chester (EAB Grid) and Chester
(EAD Grid). Exploration technigues utilised comprised

geological mapping, surface geochemical sampling, ground

magnetometer surveys, self potential surveys, costeaning
and costean channel and chip sampling. (TAS/2/1586, 1408).

Previous geological mapping and follow up exploration

programmes in the individual grid areas had indicated an
extremely variable sequence of rocks within this portion
of the Mount Read Volcanics. The 1977/1978 exploration

- programme has gone a long way to elucidating the regional

stratigraphy and structure. Geological mapping in the area
separating EAA and EAD, and adjacent to EAB, has indicated
that the EAB sequence can be extended into the EAD grid area,
but the mineralised portion of the Pinnacles grid area has
been tectonically removed.

Exploration of the Pinnacles area since the presentation of
Report TAS/9 by G.K. Krummei has consisted essentially of
checking rock types and structures. The area can now be
integrated into the regional structure.

The East Chester grid has been explored in detail, including
mapping of the complete grid, geophysical testing of
favourable zones and costeaning of anomalous areas. The
exposure afforded by the costeaning programme has been most
ugseful in elucidating the regional sgtructure. A weakly
mineralised zone of siliceous (cherty) tuffs, containing up
to 4.55% Zn, 33% Ba and 19.8 g/t Ag and minor Pb and Cu,
was exposed in the 25408 access track, and has been traced
southwards by costeaning. No major sulphide zone was
exposed, but the horizon represents a favourable target for
further detailed exploration.

Exploration in the Chester grid area comprised geological
mapping, ground geophysical surveys and limited costeaning
of the north-west portion of the grid. Qutcrop over the
acid volcanic sequence was minimal, so the correlation of
units is not possible. Outcrop of the sediments west of
the Owen Shear is reasonable on the steep east bank of the
Marionoak River valley. No definite targets have been
outlined in the area, but more geophysical testing will be
recommended. '

The regiénal interpretation indicates that the sequence in
the Chester grid faces and dips steeply east, as stated by

..lnz
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Perkin (1). A series of north to north-east plunging anti-
¢lines and synclines develop in the Pinnacles-East Chester
area, with the development of significant sedimentary
horizons. In the vicinity of Holloway Riwvulet, north of
the Chester grid, there is a hinge-zone from which the
strike of the Primrose Pyroclastic seguence changes from
north-south in the Chegter area, to north-east in the East
Chester area. This is caused by east-west compressive
forces, bending the sedimentary bearing portion of the

- Primrose Pyroclastics around the more competent massive

volcanics of the Mount Black Volcanies.

No significant base metal concentrations have been discovered
in the sedimentary facies of the Primrose Pyroclastics in

the East Chester area. However, the proportion of sediments
exposed is very low and these units represent high priority

~ targets for detailed testing.

1., INTRODUCTION
1.1. General

This report relates to exploration carried out in

the western part of Exploration Licence 5/63, Part

4, comprising grid areas EAA, EAB and EAD. The
work has comprised geological mapping, geochemical
sampling, ground geophysical surveys and costeaning
carried out on grid extensions of the three areas.
Data compilation and assessment has been an important
part of the programme in order to relate the local
stratigraphy and structure to the regional geology.

The field work, data compilation and reporting
occupied the period August 1977 to June 1978.
Discussions with other personnel who have been
involved with exploration on various parts of the
gridded areas have been invaluable, and their
findings are incorporated in the main body of this
report. '

1.2. Objectives and Terms of Reference
The objective of the programme was:

(a) A regional geological interpretation of the western
portion of Exploration Licence 5/63, Part 4,
utilising the geological data obtained in the three
individual gridded areas. '

{b) To define specific target areas suitable for

....3
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detailed follow up work and testing by drilling.

The terms of reference consisted of:

Geological mapping of the north-west and north
extensions of grid EAD, the east and west extensions

of grid EABR and the north extensions of grid EAA.

Geological mapping of costeans and access tracks‘
put in on grids EAD and EAB,.

Check mapping of specific areas of interest

- necessary for a meaningful geological interpretation.

Carry out geochemical sampling of the grid extensions,
and check the validity of the AC sampling programme
in areas of glacial cover.

Channel sample all new costeans in order to relate
geochemical response to lithology.

Carry out proton prece551on ground magnetometer
surveys as a possible aid to mapping.

Carry out self potential surveys of particular areas
of interest, as a possible direct guide to mineral-
isation and as a possible mapplng tool for particular
lithological units.

Carry out induced polarisation surveys over selected
target areas as a gquide to sub-surface mineralisation.

Excavate costeans in areas of positive geological,
geochemical and geophysical response to expose the
bedrock presumably responsible for the response,

Proposals for future testing of defined target areas.
Tenement

The area of interest covered in this report lies
within Exploration Licence 5/63, Part 4, held by

Comstaff Proprietary Limited. The licence is
subject to renewal at six-monthly intervals.

Location and Access

The project area is located in North Western
Tasmania, approximately 80 km south-south-west of
Burnie, and 10 km north of the township of Rosebery.
(Plan TAS/2/1586).

....4



210298

Access is via the sealed Murchison Highway to a
point approximately 5 km north of Tullah, thence
westward along a bulldozed dirt track passable by .
four-wheel drive vehicles all year round.
Alternative access to the southern part of the area
is available from the Hydro-Electric Commission
gravel road south of Chester, (Plan TAS/2/1608).

Access within the area is available via several

- tracks bulldozed into the individual grid areas.

Physiography and Climate

The area is situated in dense rain-forest with open
areas of button grass plain, usually overlying
transported (glacial) soils. The area represents
a drainage divide between Boco Creek to the east .
and the Marionoak River to the west; both of which
flow southward into the Pieman River. The western
part of the Chester grid is the long, steeply sloping,
east bank of the Marionoak River, deeply incised by
westward flow1ng tributaries.

Burns Peak, the Pinnacles and Mount Kershaw are the
outstanding topographic features, and bear evidence
of frost action during the Pleistocene glaciation.
The whole area has been affected to some degree by
this glaciation, the most obvious result of which is
the widespread deposition of glacial till.
Periglacial deposits are present in the western part
of the Pinnacles grid in the form of varved clays,
laminated clays and sandy foreset beds formed in the
Maricnoak valley from waters draining off a
retreating valley glacier.

The north-east of the Chester grid, the southern

part and much of the eastern part of the East

Chester grid are covered by varying thicknesses of
glacial till. This till has a strong masking
effect on surface geochemistry, reduces the chance
of discovering outcropping bedrock, and possibly
affects geophysical surveys.

There is evidence that the glacier reached a present
altitude of about 520m, leaving Mount Kershaw, Burns
Peak and the Pinnacles as nunataks. The ice
appears to have spread from the east as a sheet,
entered the Marionoak valley through Holloway
Rivulet, and spread north and north-west along the
valley.

ECN 05
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There was obviously considerable glacial scouring
of pre-existing creeks which are now filled with

coarse debris, possibly the result of frost-heave
action. Several of these debris-filled valleys

are visible on the new Hydro-Electric Commission

road on the north side of the Pieman River.

Most of the till covered areas are open button grass
plains with low bauvera and tea tree scrub developed
on them. The higher peaks and ridge tops also have
button grass and low scrub developed.. ~The
remainder of the area is covered by rain forest,
substantial areas of horizontal growth and
occasional thick regrowth.

The climate of the area is characterised by short,
cool to warm, damp summers and long, cold, wet
winters. Snow is not uncommon.

l.6. Infrastructure

This gsection has been adequately covered in previous
reports by G. Krummei {(Tas/9) and D.J. Perkin (Tas/6).
Reference should be made to these reports for details.

A major factor that has to be faced in the planning
of any exploration or mining activity in the area

ig the activities of Environment Protection agencies,
both Government and non-Government. Strict
controls are being laid down as to the type and
extent of any earthworks undertaken. In the event
that an economic ore deposit is discovered in the
area, these environmental controls need to be taken
into consideration in the planning of infrastructure
facilities. ' : .

2. PREVIQUS WORK AND SOURCES OF INFORMATION

A brief history of exploration and mining in the

Pinnacles area has been adequately covered by G. Krummei
(Tas/9). In addition to the ore deposits at Pinnacles
and Silver Falls, the only other deposit of consequence is
the Chester Pyrite Mine. '

The Chester Pyrite deposit was discovered by Kershaw and
Sandison in 1896, who attempted to develop the property as
a copper mine. However, it was soon discovered that the
base metal content of the deposit was negligible, and the
property was not developed. In 1908, the Mount Lyell
Company took over the prospect as a Pyrite mine. From

--.-6
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1909 to 1913 a total of 36 000 tonnes of core, containing
37% S, was exported. Another 60 000 tonnes of lower
grade ore, 21% S, was stockpiled at the mine site.

Rio Tinto Australia Exploration carried out a substantial
geophysical and geochemical exploration programme between
1956 and 1962, including ground electromagnetics, ground
magnetometer and gravity surveys. This programme
indicated that the area requiring detailed exploration
was in the vicinity of the Chester Mine. There is no
record of them having carried out any detailed explor-
ation in this area, and no drilling was done.

-Comstaff Proprietary Limited acquired an Exploration
Licence over the region in 1963 and commenced regional
exploration in 1968. Initial exploration consisted of
stream sediment sampling and reconnaissance stream
geological mapping. Follow up work was concentrated

in the vicinity of the Pinnacles mines and the Chester
Pyrite Mine and consisted of gridding, grid mapping,
geochemical surveys and limited induced polarisation
and electromagnetic surveys. On the basis of this work,
two diamond drill holes were drilled at the southern end
of Pinnacles (CP 1 and CP 2) and one hole (CP 3} to the
south of the Chester Mine which intersected 2.4m of
economic grade lead-zing sulphides.

Further detailed work was carried out in 1974/1975,
consisting of the cutting of a metric grid at Pinnacles
and at Chester. An AC horizon geochemical survey was
completed over both grids and provided the basis for
follow up drill testing. Remapping of the grids was
completed, and a gradient array induced polarisation
survey was carried out over the Pinnacles grid. As a
consequence of this work, a further 12 diamond drill
holes were drilled at Chester, and a further 8 holes at
.Pinnacles. Only low grade mineralisation was inter-
sected at Pinnacles, related to the mineralisation seen
at the surface at the South Trench and Thomas' and
Brown's Tunnels. The Chester drilling failed to intersect
economic grades of mineralisation, either associated
with the previous intersection or associated with the
surface geochemical anomalies.

Since the entry of Preussag Australia Limited into the
Joint Venture, a detailed exploration programme was
completed over the Pinnacles grid and has been reported
in Preussag Report Tas/9 by G. Krummei, D. Perkin of
Preussag completed a detailed exploration programme over
the eastern and south-western portions of the Chester

I.ll?
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grid area and the results are presented in Preussag
Report Tas/6.

Comstaff reports by various authors have been utilised

.in the presentation of this report, particularly the
1969/1970 and 1971 Interim Reports by M.P. Everett, 1972
Geophysical Work by D.B. Trussell, 1973/1974 Summer :
Field Season Report by R.N. Smith and 1975 Interim Report
by D.B. Orr and R N. Smith.

Detalled exploratlon by G. Pigott in the East Chester
area was carried out in 1977 but no formal presentation
of data was made. This work has been incorporated in
this report.

FIELD WORK STATISTICS

Activity '_ 7 Area _ Total
EAA EAB EAD
1. Line Cutting (m) : 4 000 10 926 6 482 21 408

2. Geological Mapping:

a) Grid lines {m) 4 000 .26 793 36 880 67 673
b) Tracks and roads (m) - 13 432 760 14 192
c) Costeans (m) - 3 028 235 3 263

3. Costeaning:

m EE S EE S EE B En BN EE O .
[v]
-

a) Access tracks {(m) - 2 632 760 3 392
bh) Costeans (m) - 2 498 235 2 733

l 4. Geochemistry:

l a) A° soil samples 172 464 301 937
b) Auger samples 42 11 75 128
¢) Costean (chip and channel) 831 57 888

I d) Random rock chip 15 18 116 149

5. Geophysical:

l a) Ground magnetics (m) - 22 540 24 520 47 060'_
b) Self Potential (m) 900 4 334 2 000 7 234

I ¢} Induced Polarisation (m)2280 2 880 - 5 160
d)}) Crone EM {(m) - 880 - _ 880

l ....8
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4. MODUS QPERANDI

4.1,

Grid Cutting

In order to facilitate the detailed exploration
surveys of the area, it was necessary to erect-
surveyed grids. These grids were utilised for
geolegical mapping, geochemical sampling and
geophysical surveys. Major grid cutting programmes
were done by outside contractors, with Comstaff
personnel being used for some infilling and
extension work. It was important for the lines
to be sufficiently wide for the transport of bulky
geophysical equipment, but some of the earlier
lines were poorly cut and access is restricted,

Survegingrand Compilation

 All tracks, grid lines and costeans were surveyed

using tape and compass. The surveys have been
tied in to National Metric Co-ordinates to
facilitate transfer of the data to recently

compiled 1:5000 base sheets of the region. All
. the field data has been transferred to survey data

sheets and dispatched to Technical Computing
Services of Melbourne for processing. The

"intention has heen to have all the survey data

computerised, and computer print outs of all plans
made available for the addition of field data.

Several problems have been encountered with this
method of plan preparation, not least of which has
been the time lag between the presentation of the

~ field data and the production of the final print

out in a usable form. . Errors are inherent in any
tape and compass survey, especially in this area of
severe relief and dense vegetation, but there is no
allowance for this in a strict computer programme.
It has been necessary in many instances to manually
plot the slope corrected field data in order to

‘produce a usable plan. In this way, all coincident .

survey points can be plotted to represent their
actual field relationship.

Computer plots of profiles have proved useful where
the topographic, geochemical and geophysical
profiles can be combined on a single plan.

The standard scale of plan for presentation of data

.---g
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is 1:5000. This has been found most suitable for
all types of surveys, as two A] standard sheets
cover the Chester grid (EAD), and two Al sheets
also cover the East Chester grid (EAB). 1:2500
scale plans have been prepared in certain cases to
cover areas of particular interest, e.g. the
western costeans in EAB. All costean data,
geological and geochemlcal, has been plotted at

- 1:500 scale.

4.3. Geological Mapping

All roads, tracks, costeans and grid lines have
been mapped and the data transferred to suitable
scale plans.

Roads and tracks provide reasonably good outcrop, .
except in areas of particularly deep soil cover, or
areas of glacial overburden. Outcrop on grid
lines is minimal, and is often very weathered, thus
hindering positive identification of many of the
rock units. Confidence in recognising many of the
rock types is gained by mapping experience in the
area, particularly where bulldozing has exposed
fresh bedrock that can be related to weathered
outcrop.

Costeaning has provided good exposure in certain
areas and detailed, accurate mapping is possible.
This mapping has provided essential data for the
geological 1nterpretat10ns presented in this
report.

4.4, Géochemical Sampling

The main geochemical surveying technique utilised
in this area has been A© horizon sampling. This
method has been used in the area since orientation
surveys were carried out over the Pinnacles grid in
1973/1974. A critique of this orientation survey
and the usefulness of the AC sampling programme

has been presented in Preussag Report Tas/8 by

D.B. Hall.

As a result of this critique, a technical meeting
was held to discuss the findings and recommend
-alternative techniques and further orientation
work.

ee..10



o
%

.4.5.

210304

10

The major recommendation that effected the standard
sampling procedure was "in future, prior to routine
geochemical surveys, each grid is to be traversed
by a geologist skilled or instructed in the
recognition of major pedalogical units so as to

map the main scil types prior to, and as a guide to,
the selection of the appropriate soil sampling '
technigue and aid to subsequent 1nterpretat10n."

In theory this is a suitable approach partlcularly
in a new exploratlon area, but in practice on an
on-going project, a compromise situation prevails.
In the case of this project area, much of the
gridded area had previously been AP sampled, and
for the sake of continuity, all grid lines were
sampled using the A® horizon. However, more
attention was paid to the soil types over which the
samples were taken during assessment of the results;
the intention being to test with hand auger drilling
any anomalous A© responses. Also, it proved to be
convenient to collect the A® sample in conjunction
with the surveying of the grid lines. This meant
that there was a significant saving of time as the
field hands did not have to traverse the line a

-second time to take samples.

Some hand auger sampling was carried out as a check
on AC anomalies, mainly in the Chester area. The
augering was designed to penetrate the overburden
into bedrock. The recognition of bedrock in the
environment is difficult at times with the substan-
tial leaching that has taken place.

Geophysical Surveys

4.5.1. Ground Magnetometer Surveys

These were carried out using a McPhar Proton
Precession Magnetometer. Although there is no
evidence that any particular rock units or lithol-
ogies are anomalously magnetic, it was decided

to cover all recent gridding with ground magneto-
meter surveys. It was hoped that with this
precission instrument, any major lithological
boundary may show up.

On the grid line surveys, readings were taken at
20m intervals except where a significant
variation from background occurs, and intermediate
10m station intervals were recorded.

-tooll
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Results have been corrected where necessary for

any significant diurnal variation and plotted
as profiles. :

4.5.2. Self Potential Surveys

A limited amount of self potential was doneée in
the area with a twofold purpose. The first
purpose was to test for any anomalous zones that
may represent primary sulphide mineralisation.
However, there were no obvious responses that
can be said to represent base metal sulphides.
A detailed assessment by a geophysicist will be
necessary to confirm these conclusions.

The second purpose was to investigate the
applicability of self potential as a mapping tool.
Surveys over known geology, from costeaning in
EAB, indicated that certain pyritic shales/
siltstones gave a specific response. This
enabled the strike extent of this unit to be
traced beneath glacial cover.

=i}

4.5.3. Inducgg_Polarlsatlon Surveys

A small induced polarisation programme was
completed in the area by Geoterrex Limited of
Sydney, using a Scintrex IPR-7 receiver unit.
The method used was time-domain dipole-dipole
with a 60m dipole spacing to give total charge-
ability and apparent resistivity, to n=6.

- The survey was designed to test for responses
from primary sulphide mineralisation in areas
of favourable geology and geochemistry.

4.5.4. Ground Electromagnetic Surveys

4.6.

An in-house Crone electromagnetic unit was
utilised on one test line at East Chester to
test for any significant response over pyritic
sediments. A 160m coil separation was used
with medium frequency.

Costeaning

A Caterpillar D6 bulldozer was utilised to excavate
costeans in areas of soil cover. This is the only
means available to obtain bedrock exposure to test

the geological sources of geochemical and

cesnl2
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geophysical anomalies. Access tracks put in to
the costeans also provided useful geological data.

4.7. Data Compilation and Reporting

All geological data has been compiled at a scale

of 1:5000 as plans, on Al standard sheets, designed
to overlay each grid area. A regional geological
map has been prepared at a scale of 1:10 000,
covered by a single Al sheet.” This has proved
most suitable for the geological interpretation of
the project area.

All soil geochemical data has been compiled on the
same standard sheets as the geological plans. This
has enabled contour plans to be prepared that can
be directly overlaid on the geological plans.

Grid line profiles have been prepared from computer
plots at a scale of 1:5000. These have been slope
corrected, and contain topographic profiles, soil
geochemical profiles for individual elements and
geophysical data where applicable.

All relevant plans, both drafted and computer plots,
are stored at the Waratah Office of Comstaff Pty.
Ltd., and have been allotted an individual filing
nunmber.

The introductory part of this report has been made
as comprehensive as possible in order to facilitate
the extraction of relevant data required for any
future exploration in the area.

Each category of exploration, geology, geochemistry,
and geophysics, will be described for the total

project area. - The data obtained from the separate
grid areas will be incorporated into each category.

5. GEQLOGY

5.1. Regional Geology

The geology of Western Tasmania has been subjected
to continual review and re-interpretation since the
discovery of economic sulphide deposits in the late
-19th Century. The latest state of the art is
adequately covered in recent publications by
Williams et. al. (5) and Solomon et.al. (6).
However, there is still no consensus of opinion as

P X |
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to the detailed geological history of the region.

The region is dominated by two Precambrian massifs,
the essentially unmetamorphosed Rocky Cape massif
in the north-west, and the strongly metamorphosed
Tyennan massif of the Central Highlands region.
These two blocks have had a profound influence on
the Palaeozoic geology of the region.

Between the two Precambrian nuclei, a broad
arcuate trough developed (Dundas Trough), which
now consists of a thick sequence of Palaeozoic
sediments, volcaniclastics, basic to acid lavas
and intrusives. The whole has been subjected to
strong orogenic movement, particularly during the
Tabberabberan Orogeny in the Devonian. There was

" also a late Cambrian phase of uplift and gentle
folding, but there was probably continual movement
within, and peripheral to, the Dundas Trough from
Lower Cambrian times through to Devonian.

The Dundas Trough contains a great thickness of
Cambrian Sediments, approximately 7500m, overlain
in part by Ordovician clastic rocks (Jukes and
Owen Conglomerates}, inturn overlain in part by
Ordovician-Devonian shelf sediments, up to 2000m
of limestone, mudstone and sandstone. Tertiary
flood plain basalts extend northwards from north
of the Que River, and effectively mask the
underlying geology in the northern part of the
Dundas Trough.

The major base metal deposits in the region, as
represented by Mount Lyell, Hercules, Rosebery,
Tullah-Farrell, Que River and Chester-Pinnacles,
are associated with acid to intermediate volcanic
rocks of Cambrian age, the Mount Read Volcanics.
The relationship of the Mount Read Volcanics to the
Cambrian Sedimentary seguences is not clear. Many
learned treatises have been published on the geology
of the region, but it is impossible to find any
reference to a non-faulted contact between the
volcanics and the sediments.

The Cambrian Sedimentary sequence has been broadly
sub-divided into three "groups"; the Success Creek
Group (oldest), the Crimson Creek argillites and
the Dundas Group (youngest: middle to upper
Cambrian). The Success Creek Group consists of
guartzite, sandstones and shales and is conformably

sea.ld
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overlain by the Crimson Creek argillites. The
latter consists of a thick, monotonous sequence
of mudstones and lithic wackes. Throughout this
part of the sequence there is no real evidence to
suggest that major volcanism was occurring at the
geosynclinal margins.

The Dundas. Group consists of about 3800m of
mudstone, shale, greywacke, lithic wacke and
conglomerate.  Fossil evidence in mudstones gives
an age of Middle to Upper Cambrian for part of the
group.

The Mount Read Volcanics form a broad arcuate mass
between the sediments of the Dundas Trough to the
west, and the stable Tyennan Nucleus to the east.
They are dominantly rhyolitic and dacitic lavas and
pyroclastics, with minor andesitic units, and local
developments of sedimentary rocks, essentially
mudstones. Marine fauna in sediments in the upper
part of the succession at Que River indicate a late
Middle to early Late Cambrian age (7), which would
be the time equivalent of part of the Dundas Group
to the west. o '

The genesis of the Mount Read Volcanics is still
not clear, but is certainly related to the develop-
ment of the Dundas Trough. The mode of formation
of the Dundas Trough is still in doubt, and it has
been described at various times as a geosyncline, a
series of rift valleys, a back arc basin associated
with a west dipping subduction zone, and as a
collision zone between the two Precambrian nuclei
following closure of an oceanic basin by subduction
down an east dipping Benioff Zone.

It is suggested here that the Dundas Trough was
essentially a geosyncline, as evidenced@ by the
great development of clastic sediments, including
turbiditic types, seen in the Success Creek Group
and the Crimson Creek argillites. A zone of
weakness, probably related to fundamental crustal
lineaments, developed at the eastern edge of the
geosyncline, with large rift valley type tension
- faults being developed. These deep seated faults
provided suitable conduits for the extrusion of
mainly acid lavas and derivatives from deep in the
crust. It is suggested that the Mount Read
Volcanics are in part contemporaneous with the
development of the Dundas Group, with probable

S
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interdigitation. However, the contact relation-
ships are obscure, and. it is not stated in the
literature that a non-faulted western contact of
the volcanics has been seen. '

In the project area, and in the Pieman River to the
south, the contact between the clastic sediments to
the west and the Mount Read Volcanics to the east,
is a shallow angle fault (thrust ?}, dipping east at .
350-400. The development of about 2cm of pug at
the fault, and the severe contortions within the
incompetent sediments, suggest significant movement
on the thrust. Since the thrust truncates
tectonic features that are accepted as being due

to the Tabberabberan Orogeny, the thrust is either
related to a late phase of this Orogeny or a
separate, later phase of orogenesis.

The Mount Read Volcanics can be subdivided into

two broad rock groupings, termed the Primrose
Pyroclastics, and the Mount Black Volcanics, in
this part of the belt (8). The older Primrose
Pyroclastics are essentially a thick sequence of
ash flow and ash fall tuffs, coarse pyroclastics,
ignimbrites, rhyolitic lavas, subordinate intrusive
porphyries and intercalated marine sediments. The
Mount Black Volcanics comprise a thick (2200m)
sequence of massive andesitic, dacitie, rhyolitic
and keratophyric lavas, autoclastic tuffs and
ignimbrites.

The equivalents of these units are present in the
Queenstown area to the south, and are there
referred to as the Queenstown Pyroclastics and the

Central Iavas.

The recognition of substantial ignimbritic units
within the volcanic units indicates significant
sub-aerial activity. Siltstone and shale lenses
within the volcanics testify to local subaqueous
conditions, some obviously marine, and some
possibly lacustrine. Braithwaite (11) suggested
that the Rosebery ore, formed near the western
margin of the volcanics, may have developed in
shallow water, lacustrine or lagoonal conditions.

The association of the major base metal deposits of

the region with the Primrose Pyroclastics has
focused_a great deal of attention on these rocks.

t.‘olﬁ
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The bulk of the Chester area was mapped by
‘D.J. Perkin in 1977, and previous exploration
had been carried out by Comstaff prior to 1977.

Perkin mapped the new Hydro-Electric Commission
road, north of the Pieman River, in detail in
order to elucidate the stratigraphy within the
Primrose Pyroclastics. On the basis of this
detailed mapping and substantial petrological
work, the Primrose Pyroclastics were subdivided
into seven units as follows:

Youngest Unit 7 Upper ignimbrites (vitric

Unit

Unit

Unit

Unit

Unit

Unit

Oldest ?

lapilli tuffs).

Fine grained sediments
(clastics and volcaniclastics)
including shale and chert,

Lower ignimbrites (vitric
lapilli tuff) with guartz
veinlets and some disseminated
galena/sphalerite.

Fine grained chloritic and
sericitic volcaniclastics and
clastics, strongly sheared and
foliated.

Chloritised re-worked acid Luoff
with shale fragments, guartz
carbonate veinlets and minor
disseminated galena-sphalerite.

(Sheared) black shale with
tuffaceous interbeds carrying
blebs and transgressive veinlets

- of galena and sphalerite.

Medium grained ash fall tuff
(aquagene quartz-plagioclase
crystal acid tuff) minor dissem-

_inated galena and sphalerite.

Attempts to trace these units through the grid to
the north have not met with a great deal of

.....17
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‘success.  Outcrop across the acid volcanic
sequence is negligible on the grid lines.  The
Rogebery Group sediments to the west of the Owen
Shear outcrop reasonably well on the steep east
slope of the Marionocak River valley. The Owen
Shear is not recognised on any of the grid lines,
but its position can be interpreted with a fair
degree of confidence, (TAS/2/1556, 1557).

The Rosebery Group sediments consist of inter-~
bedded shales, siltstones, sandstones, argillites,
pebble conglomerates and fine grained tuffaceous
units. The pebble conglomerates provide the

- most consistent recognisable unit and can be
traced from line 800N northwards to Holloway
Rivulet.  They consist mainly of silicified
argillite, claystone, siltstone and occasional
fine sandstone pebbles in a matrix of clays, gilt
and quartz sand. Distinctive green chlorite is
fairly widespread and they may be fuchsitic.

- Similar pebble conglomerates have been exposed on
the Hydro-Electric Commission road south of the
grid area, and can be related to these further
north. Other conglomerates have been recorded
from the Pieman River (9).

The sediments in the grid area all have an
easterly dip, and from rare facing data, they are
younging eastward. There is evidence for minor
drag folding and occasional tight folding, with
a consistent northerly plunge of 20°-40°. This
is best seen in the Marionoak River at the
western end of line 3100N, and at the western
end of line 1800N, The overall dips are quite
variable, from 350-85°, and are often undulating.
At 1800N, 1180W, there is a massive outcrop of
conglomerate, underlain by a fine grained green
siltstone/argillite. The contact is undulating,
probably due to load pressure of the overlying
conglomerate; the overall dip is 35° east.

At the southern end of the grid, in the Pieman
River section and the Hydro-Electric Commission
road cutting, there is evidence for a syncline
within the Rosebery Group sediments, beneath, and
to the west of the Owen Shear. A northerly
plunge is postulated from this syncline. The
flexure evident in the Owen Shear at the southern
end of Chester would probably account for the
truncation of this synclinal structure.

'u-tls
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A cross section of the Primrose Pyroclastics is
present on the 400N costean and access track, and
along the 1400N track. On the 1400N track there
are three andesitic units, wvesicular in part, and
possibly tuffaceous. Each is approximately 30m
wide with some minor acid crystal tuff intercal -
ations. They are separated by about 25m of
quartz felspar crystal tuff. Dips and foliations
within these units give magnetic north strikes,
and steep easterly dips. The andesitic units

are variably altered, with some ferruginous staln—
1ng and significant chloritisation in parts.

To the west of the andesites, and stratlgraphic—
ally below them, is a sequence of plagioclase
crystal vitric tuffs, sericitic schists and
altered acid tuffs. A petrological analysis of
the vitric tuff described it as a glassy porphyr -
itic lava, or a crystal tuff with a crystal
matrix, or having the characteristics of both,
thus being a tuff-lava. . These rocks represent
the oldest unit of the Primrose Pyroclastics
exposed on the Chester grid, and are separated
from the Rosebery Group sediments by the Owen
Shear, which here dips east at 40°.

The costean on 400N was excavated to try and expose

the source of A° geochemical anomalies, (TAS/2/1582, 1583

While setting out the costean, two old pits were
discovered at 400N, 660W, which may be Gordon's
Workings referred to by McIntosh Reid (3).
Investigation of these pits failed to reveal any
bedrock, but contained highly manganiferous sandy
clays, with some exotic boulders of probable
glacial origin.

The 400N costean exposed a glacial filled valley,
with the usual boulder assemblage of Owen
Conglomerate and variable acid volcanics. One
sericitic rhyolitic tuff boulder contained about
5% fine disseminated pyrite. At the eastern end
of the costean the exposed bedrock was sericitic
dacitic tuff, with some weakly silicified acid
tuff present. Going down the costean westwards
from the glacial material, there is chloritic
sericitic acid tuff, underlain by waterlain,
poorly bedded tuffs. These tuffs are quite
distinctive and are similar in appearance to the
sedimentary tuffs exposed in East Chester, at the
western contact of the andesites. :
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The most distinctive rock unit on the 400N access
track is a 70m thick andesite unit. It shows
the typical alteration of the andesites in East
Chester, developing an ochrous red clay soil and
weathering to a ferruginous rock. No contact
relationships with the adjacent rocks were

- vigible. Between the andesite and the costean
is a sequence of acid crystal lithic tuffs,
becoming more dacitic closer to the andesite.

The tuffs have been moderately to strongly
sericitised, with a weak foliation striking
northwards, with a sub-vertical dip. At 482m
and 498m on the track, sphalerite and galena are
present, associated with quartz-carbonate _
fracture filling. Pyrite is ubiquitous through
these rocks, varying up to 20%, as fine grained
disseminations. These rocks may be the equiv-
alent of Perkin's Unit 3, with no shale fragments. -

East of the andesite is about 120m of poorly
exposed quartz crystal tuff. The quartz

crystals are coarse grained, sub-rounded, and
appear vesicular. The rock may be a quartz eye
volcanic or quartz felspar porphyry. on the
first 100m of the access track, there is very poor
outcrop of chloritic quartz felspar crystal
(lithic?) tuff. There is no evidence of the
porphyritic agglomeratic dacitic lava that is
present on the upper Chester road at approximately
1200N, O020E. It would appear that the unit has
lensed out north of the access track.

The agglomerate referred to by Perkin as Unit 3A
can be traced along the upper Chester road,
roughly along the grid base line to 1200N, then
it turns east of north and is seen again on the
‘road between 1500N and 1600N. ‘'Iwo petrological
descriptions of rock samples taken on the main
Chester road, 100m north of grid point 2000N,
S500E, describe the rocks as devitrified rhyolitic
lava flow breccia, related to a vent, or near vent,
situation. This unit cannot be traced further
north where it is cbscured by glacial overburden.

Mapping of the three northernmost lines, 2300N,
2800N and 3100N, was not very productive due to
the paucity of outcrop over the Primrose
Pyroclastics. The few small outcrops seen
consisted essentially of quartz felspar crystal
tuffs, acid tuffs and some leached, fine grained
flow banded rhyolite (?) at 2300N, 800W. Small
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outcrops of andesitic lavas and tuff lavas at the -
eastern end of 3100N and 2800N, and along the
baseline at 2520N, 2700N and 2970N, can be

- extrapolated north-eastwards into the East

Chester grid.

On line 2800N, 666W, there is outcrop of a coarse
dacitic lapilli tuff containing thin (<5cm) black
shale interbeds and clasts, and weakly pyritic.
At 690W on the same line is an outcrop of a-
massive cherty fragmental rock, with fragments of
acid tuff, dacite (?) and pyritic silicified.
black shale in a matrix of grey cherty rock.

This is underlain to the west by a massive grey
fine grained pyritic cherty unit. These
silicified, cherty, shale bearing rocks are
assigned to the Primrose Pyroclastics, although
the Owen Shear is not exposed to provide direct
evidence.  This unit cannot be traced along '
strike, and there is . no exposure in Holloway
Rivulet that bears any resemblance to it. Oon
line 2300N, at 800W, there is a leached, fine
grained, net vein fractured rhyolite containing
some flow banded rhyolitic/dacitic fragments,
possibly representing a lava breccia; at 853W
there is float of a brownish fine grained to
coarse grained grit, containing angular to sub-
rounded fragments, occasionally up to 10mm in
diameter, of chert, limonite and kaolin.

It has not been possible to extrapolate Perkin's
lithological units through to the north of the
grid, and any inferred relationship is only
tentative. = The outcrop of dacitic tuff with
black shale fragments and interbeds at 2800N,
666W, bears a striking resemblance to the Unit 3
description. If this interpretation is accepted,
then Units 1 and 2 have been either tectonically
removed by the Owen Shear, or the inferred
northerly plunge of the sequence has meant that
the lower units have disappeared beneath the
younger ones.

No particular effort has been made to define more
precisely the contact between the Primrose

‘Pyroclastics and the Mount Black Volcanics to the

east. The position of the contact as proposed
by Perkin is accepted here. The northern
extent of the contact cannot be determined as
glacial till completely masks the area in the
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north-east of Chestef, and to the south-east of
the East Chester grid.

It is obvious that there is a substantial
thickening, or apparent thickening, of the
Primrose Pyroclastics as the sequence is traced
northwards from the Pieman River. Perkin guotes
a thickness of 710m for the section of the
Primrose Pyroclastics exposed on the Hydro-
Electric Commission road, but across the Chester
grid, through the Chester Pyrite Mine, there are
2000m. There is no direct evidence of struct-
ural thickenings in the form of synclinal or
anticlinal structures, although it must be
recognised that with the poor outcrop and

.substantial alteration effects, it would be

difficult to recognise such structures. The
most logical conclusion is that the thickening is
due to increased depositional thicknesses of
units.

There are also indications of changes in lithology

-from south to north. The Hydro-Electric

Commission road sequence is essentially one of -
fine grained sediments, reworked tuffs, aquagene
ash-fall tuffs, cherts and ignimbrites; all
indicating a medial or distal zone of deposition.
To the north, there is evidence 0f increasing
proportions of acid to intermediate lavas, lava
breccias and agglomeratic facies, indicating

- proximity to the source area of the rocks. This

would cause a substantial increase in thickness
of the Primrose Pyroclastics,

Pinnacles ¢rid (EAA)

A detailed mapping programme was completed over
this grid by G.K. Krummei between December 1976
and February 1977, and reported in Preussag
Report Tas/6, (TAS/2/1485).

The structure and stratigraphy of the area are
complex, and any interpretation is tentative at best,
(TAS/2/1587). However, a better understanding of the
structure is possible in the light of recent

work in the East Chester grid. The unit of
siltstone and argillite in the east of the grid,
extending from 17008, 1000W, to 21008, 1100W, is

the east limb of a north-east plunging syncline
(Burns Peak Syncline). The west limb is present
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on 16008, 1040W to 1100W, and 1700S, 1080W to
1140W. On a bulldozed track extending northward
from 2200S, 1220W, between 2120S and 2160S, is a
zone of intensely sheared argillites and sand-
stones. The shearing, trending east of north,
has tended to mask any bedding visible in the
outcrop. Some bedding is visible, and is
variable, but overall has an east-west strike,
dipping north. This zone is interpreted as
being the nose of the plunging syncline, and the
schigstocity is related to the anticlinal axis’
about 100m to the west (Pinnacles Anticline).

At 1180S, 1000W, a rock described in thin section
as an impure chert or cherty argillite
(tuffaceous), can be related to a pyritic, cherty
sediment on 14008, 1080W, and then to a similar
cherty unit on 16008, 1160Ww.  This unit is on
the west limb of the Burns Peak Syncline, and
stratigraphically below the argillite-siltstone
unit described above. A complementary pyritic
cherty unit (with traces of galena) can be traced
to the west of the anticlinal axis, from 14008,
1190w, to 1700S 1380W.. '

There are two major structural features in the
Pinnacles area, the Owen Shear and the Pinnacles
Anticline. The Owen Shear can be traced in.
outcrop, and from drilling, from the CP1/CP2
costean to the south, through 2800S, 1700W,
striking at 340° magnetic, through Thomas' Creek
(approximately 16008, 2040W), through the '
Marionoak River, and presumably northwards to

the Silver Falls Mine. The dip of the shear
(thrust?) is 35° to 400 east, with unknown throw
and direction of movement. It is suggested here
that this structure is a thrust (?zone), with the
eastern volcanic sequence (Primrose Pyroclastics)
thrust westwards over the Rosebery Group
sediments. Although probably not having any
bearing on the genesis of the mineralisation in
the area, it has effectively truncated the ore
bearing horizons of Pinnacles at a shallow depth.

The Pinnacles Anticline has been so called
because it is interpreted as passing through the

Pinnacles peaks. The evidence for this anti-

cline is not strong, consisting basically of the
extrapolation across the anticline of the pyritic
cherty unit mentioned previously, and indirect
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evidence along the Silver Falls road. To the
north of Pinnacles three costeans were excavated
early in the project, and exposed a sequence of
marine sediments and tuffs across the Que
Syncline. Black pyritic siltstones/shales are’
exposed on the track to these costeans, about
150m north of EAA line 400S, 1500W. These
sediments strike 210° magnetic and dip 70° to the
west, and obviously are on the east limb of the
north plunging Que Syncline. At the top of this
access track, on the Silver Falls road, there is
a flow banded rhyolite/tuff, striking 350° mag-
netic, dipping 70° eagt. A similar rock, with
bedding/flow banding, is present on line 600S,
from 1050W to 1080W, with a strike of 3409 to
360° magnetic and easterly dips of 500 to 650,
There would thus appear to be a very tight _
anticlinal structure separating the Que Syncline .
to the west and the Burns Peak Syncline to the
east. :

The axis of this anticline passes through the
Pinnacles peaks, striking about 10° east of north
from_28008:1340W, through 25005:1320W. 23008:1340W,
2000S:1360W, 19008:1340W, and then veers off to
the east and strikes about 30° east of true north
to the East Chester road, before changing back

to a northerly strike. This would correlate
closely with the zone of extrusive vents noted by
Krummei (2, Fig 43). It appears as though this
anticlinal structure was a primary feature during
the period of deposition, probably a line of
-vents. The Tabberabberan Orodeny would then
have affected these primary structures, causing
accentuation of the anticline and the flanking
synclinal basins. This is evidenced by the
strong schistocity developed in the sericitic
volcanics and argillites in the southern part of
the Pinnacles grid.

The sequence to the west of the Pinnacles
Anticline is interpreted as the east limb of the
north plunging Que Syncline. As the Owen Shear
is approached there is evidence of overturning,
particularly of the Pinnacles and Thomas' Tunnel
line of lode, and the siltstone/argillite horizon
west of the Pinnacles south trench. This
overturning is probably related to the develop-
ment of the Owen Shear. The Rosebery Group
sediments west of the thrust are strongly
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contorted, showing evidence of wet sediment
deformation (slumping), chevron-style foldlng
and compressional folding.

Eagst Chester Grid (EAB)

Geological mapping of the East~Chester'grid has
proved invaluable in the elucidation of the
structure of the area, (TAS/2/1565, 1698).

The dominant feature of the area is the extensive
central zone of andesite lavas, which are
interpreted as being the core of a noxrth-east
plunging anticline. The lavas are microporphyr-
itic in plagioclase, with flow attenuated
vesicles filled by deuteric quartz. The
groundmass is flow textured, glassy to micro-
crystalline and clouded by chlorite-sericite
alteration. Sections show minor fracturing,
variably continuous, with some development of
localised breccia, invaded and filled by hydro-
thermal gquartz-saussurite-epidote. In part the
andesites are tuffaceous, but not a reworked tuff.
In the southern part of the grid, on the East
Chester road, north of Holloway Rivulet, line
29508:220W-300W, line 3750S:200W-350W and line
355058:220W-240W, the andesites have been
extensively chloritised, fractured and brecciated.
This alteration zone contains variable amounts of
pyrite, rarely up to 50%, with rare traces of
chalcopyrite.

In the original East Chester grid area, visible
in old costeans on lines 4500 ft S and 5500 ft S,
are thin phyllites, micaceous sandstone and
pyritic carbonaceous shales/siltstones. These
occur as units only a few metres thick within the
andesites, and there is some chloritic alteration.

The eastern contact of the andesites, interpreted
as a top contact, is relatively sharp. The
overlying intermediate to acid tuffs and lavas
dip, and are assumed to face, east. There is a
distinct unit of trachyandesiti¢ lavas, described
in thin section as weakly vesicular and micro-
porphyritic, enriched in late magmatic guartz and
occasionally chlorite. These lavas possibly
represent a transition from intermediate
volcanicity to an essentially acid type. The
acid volcanic rocks are represented by rhyodacitic
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flows (tuffs?), acid crystal vitric tuffs and
quartz-trachyte lavas. Unfortunately these
rocks are extensively hidden beneath glacial
overburden, and outcrop is restricted to roads
and tracks. -

The sequence overlying the andesites to the west
has been well exposed in costeans and access
tracks excavated to trace the source of geochem-.
ical and geophysical anomalies*. Costeans 33508
and 29505 exposed andesitic lavas and tuffs,
overlain by dacitic tuffs and tuffaceous
sediments, inturn overlain by fine grained
waterlain tuffs and thin laminated siliceous
(cherty?) sediments. Pyritic ferruginous
bedded cherts were exposed at the extreme
western end of costean 2950S. As this horizon
represented a favourable target zone for base
metal sulphides, geophysical surveys were
utilised to attempt to trace the zone and
possibly indicate sulphides. Significant IP
anomalies were obtained, and two costeans on
25408 and 2340S were excavated across the zone.
Costean 25408 has provided the most complete
section across the stratigraphy west of, and
above. the andesites, (TAS/2/1612 1613).

The andesite is massive, weakly vesicular, and
typically iron and manganese stained. It grades
into a yellowish weathered, tuffaceous dacitic

- rock, with strong iron staining and relict flow
textures; this unit is about 10m thick (exposed).
The pyroclastic/sedimentary sequence above the
andesites and dacites can be subdivided into the
following units, from oldest to youngest:

l) 7.5m of medium grained porphyritic rhyolite, with
-a tuffaceous appearance. Some carbonate filled
joints are present.

2) 36.9m fine grained, waterlain tuffs, poorly
bedded, striking 055° magnetic, dipping 30° north-
west. The dip increases upwards to about 40°,
with some possible graded bedding fac1ng north-
west.

3) 9.2m of alternating tuffs and sediments. The
tuffs are massive to poorly bedded fine grained.
The sediments are laminated, grey/black silicified
siltstones and sandstones, with conformable dips

* TAS/2/1301, 1302, 1303, 1304, 1612, 1613, . ...26
1614, 1699.
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and strikes and some intraformational slumping.

27.9m of sedimentary, fine grained tuffs,
variably silicified, poorly bedded, with
increasing interbeds of siliceous laminated tuff
and siltstone, showing rippled bedding and micro
slumping. : _

7.3m of tuffaceous, silty sediments, grey to
black in colour, The bottom contact with Unit 4
is sharp, striking 2359 magnetic, dipping 60°
north-west. Some minor slumping is evident.

57.8m of black, indurated, cleaved, pyritic
siltstones/shales. Bedding is fairly consistent
at about 50° dip north-west. Very fine grained
pyrite is common on the bedding plane, and is
often the only way of recognising the bedding.

A strong cleavage is developed, subparallel to :
the bedding, and dipping south-east at 60° to 80°.
This verifies that the sediments occupy the east
limb of a syncline. - The top 5m of this unit is
more grey coloured and altered, giving the
impression of a palaeo-weathering regime.

18.2m of tuffs. The bottom contact is diffuse
with some black siltdpne fragments present.

There is a cherty pyritic boulder immediately
overlying the sediments, encased in the tuffs.
The tuffs have been altered to a quartz sericite
assemblage and grade upwards into altered quartz
crystal tuff, '

12,7m of massive, siliceous fine grained rhyolite,
or possibly a silicified acid tuff. There is
flow banding developed at one point, striking
005° magnetic, with a vertical dip.

36.5m of soft, weathered (?) tuff, showing a
crude coarse bedding, striking 005° magnetic with
a vertical dip.

7m of breccia, apparently brecciation of Unit 9
with angular to subrounded fragments decreasing
in size.

13m of very coarse pyroclastic (agglomerate)

with angular to subrounded fragments of tuff,
rhyolite, cherty material and pyrite. Some very.
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coarse euhedral pyrite is present in the medium
grained, slightly chloritic, matrix.

23m of coarse lapilli tuff, almost agglomerate.
A fine to medium grained quartz felspar matrix.

The top 10m is characterised by the development

of chlorite clots up to 4c¢m across.

69m sequence of acid‘pyroclasticsf Coarse
angular to subrounded porphyritic rhyolite, tuff
and siliceous material, grading upwards into a
coarse lapilli tuff, then a felspar quartz
crystal lapilli tuff.

47.7m of chloritic felspar quartz crystal tuff,
becoming finer grained and limonitic. = The basal
10m has a poorly developed colour banding that
may represent bedding, striking at 015° magnetic.

65.3m (exposed width) of finely bedded black
siltstone/shale. The bottom contact is faulted
with up to 2cm of grey pug developed. The basal
12m is very silicified and net vein fractured,
with quartz fracture fill. There is strong
alteration in places to a sericite schist, which
looks similar to sericitised tuff, but can be
traced into siltstones. The sediments strike at
170©-190° magnetic and dip at 70°9-80° north-west.
There are minor (<2m) developments of acid tuffs.

3m of sericitised lithic lapilli tuff. Near the
lower contact with Unit 15 are some fragments of
siliceous black siltstone.

18m of massive acid volcanics, a felspar porphyr-
itic rhyolite, containing <2% disseminated pyrite.

Poor outcrop above Unit 17 does not enable a
complete section to be described. However, 1lOm
above Unit 17 there is 3m of very siliceocus
{cherty) sediments and grey shales, overlain in
turn by a limonitic, very weathered acid tuff.

In costean 23408, Units 2 t¢ 8 are present, but
above Unit 8 is a thin porphyritic andesite, iron
and manganese stained. This in turn is overlain
by a quartz eye volcanic rock, probably a quartz
felspar porphyry. From descriptions by Hopwood
(4) this rock would be a normal quartz felspar
porphyry, consisting of a massive yellow green
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quartzofelspathic groundmass containing glassy
quartz phenocrysts (1 to 1lOmm). This rock type
is common along the 23405 access track, and along
the 2540S access track, overlying the siliceous
pyritic zone exposed in the western costeans.

Units 1 to 3 are exposed in the western end of
costeans 33508 and 2950S, thus giving a strike
length of at least 1000m. It is not clear what
happens to Unit 15, the silicified siltstone/shale.
This unit is thought to be on the eastern limb of
the syncline, but there is a significant
difference in strike between it and Unit 6. This
change in strike is also evident in the volcanic
units above Unit 6, mainly evidenced by flow band-
ing, contacts and poorly bedded tuffs. The same
change in strike is also evident in costean 23408
in the volcanics above Unit 6. It would then
appear to be a primary feature, possibly caused by
folding or subsidence after the deposition of

Unit 6, and a different source area for the
overlying volcanics.

At the northern end of East Chester, in the
original EAB grid, there are two distinct units

of pyritic black siltstones/shales. The lower
unit is exposed in an old costean on line 1500ft S.
In this costean the andesitic unit is more
tuffaceous and dacitic, with the typical weathering
pattern, and iron and manganese staining. These
are overlain by a thin massive, blocky, quartz

eye volcanic. This unit is about 1O0m thick and
is overlain in turn by a pyritic black shale, well
bedded, poorly cleaved, which strikes 198° magnetic
and dips 70° to the west. This unit is also '
seen on the main road, at the junction of the

East Chester road, where it is only a few metres
thick. Above these shales on the main Chester
road, are approximately 200m true width of acid
volcanics, tuffs and lavas. They are mainly
quartz felspar crystal tuff, possibly reworked

and poorly bedded in part. Thin section

analysis (TA986) taken at the intersection of

the EAB bhaseline and the main Chester road,
describes an altered porphyritic dacite, with
discontinuous/irregular quartz veinlets carrying
patches of fine grained chlorite. Another thin
section analysis (TA987) taken about 80m west of-
TA986, is a pervasively altered vitric tuff,
probably an ignimbrite.
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A sequence of black siltstones/shales, with a true
outcrop width of approximately 80m, is exposed on
the main Chester road, stratigraphically above
the acid volcanics described above. This
sequence consists of grey to black, well bedded,
weakly sheared siltstones and shales, with
possibly some tuffaceous interbeds. Poorly
developed load casts give a west facing,
coincident with the observed dips. Overall
strike is about 2100 magnetic, with a dip of 60°
to 80° west.  The sediments are overlain by, and
interdigitate with, coarse porphyritic rhyolite
rocks, possibly tuffs. The seguence is obscured
to the west by thick glacial overburden.

These two shale units are correlated with the
Unit 6 and Unit 15 shales in costean 25408S.
However, there is an obvious displacement and
change in strike, and this is thought to be due
to faulting. ' :

The west limb of the syncline is exposed along
the main Chester road, east and west of the
Silver Falls road intersection, in the 25408
access track, and in the western costeans. The
evidence for this west limb is rather tenuous,
based on limited structural data and "best-fit"
regional structures. The dominant feature of
this area is the presence of some base metal
sulphides associated with variably silicified
sericitic lapilli tuffs.

Mapping of the road exposure has failed to reveal
any true shale horizons comparable to those in
the east limb of the syncline. Between the
Silver Falls road and the Pinnacles base line,

- the sequence is essentially tuffaceous, with
crystal tuffs and ash flow tuffs being dominant,
usually altered to sericite schist. There are
some silicified shale fragments in one zone,
vaguely orientated about magnetic¢ north. The
overall bedding (?) of these rocks dips east
from 700 to 80°.

The sulphide bearing unit, fortuitously exposed
in the 25408 access track, about 20m from the
junction of the track with the main Chester road,
is underlain by very altered sericitic quartz
felspar crystal tuff. The mineralised unit is
characterised by silicification, and the presence
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of some base metal sulphides with the more
strongly silicified parts. The host rock is a
sericitic acid tuff, usually a lapilli tuff, or .
fine agglomerate. Pyrite is present throughout,
and minor sphalerite, galena, barite and chalco-
pyrite is present in three separate very
siliceous zones. . The best value of rock chip
sampling (T6723) gave, over 40cm, 0.15% Cu,
0.11% Pb, 4.55% 2Zn, 14.4% Ba and 17.8 ppm Ag.

Short, cross-strike costeans were excavated along
strike from the exposure on the track, to attempt to
trace the mineralised zone, (TAS/2/1614). The amount of
base metal sulphide decreases significantly, but
the zone of silicification increases in width to
approximately 90m.,  The individual, strongly
silicified units continue to the south, occasion-
ally with traces of sphalerite and galena
associated with guartz veinlets. In itself this
zone is not of economic importance, but it does
‘provide evidence that mineralising fluids were
available at this horizon. This zone probably
represents a proximal facies, and it remains to
test along .strike to the north and north-east for
any massive concentration of sulphldes in the
distal facies.

The mineralised silicified zone is directly
overlain to the east by a thick, massive quartz
felspar porphyry.  The contact is visible in the
access track and in costeans 2, 3, 4 and 6. The
porphyry can be mapped along the 25405 access
track, almost as far as the 25408 costean. This
massive intrusive (extrusive?) would have a
significant effect on the local structure of the
area. There is no evidence of any fragments of
adjacent rock types in the porphyry that could be
- related to assimilation. It probably intruded
the country rock as a homogeneous mass, causing
severe disruption. This may account for the
drastic change in strike of the Unit 15 sediment
in costean 25408, where there is quartz felspar
porphyry exposed on the 23408 access track.

Recent comments by Govett indicate that the
quartz felspar porphyry is probably an extrusive
lava, similar in all respects to those associated
with many of the New Brunswick volcanogenic base
metal deposits. This provides another favour-.
able parameter for this target horizon.
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5.3. Local Structural Geology

Within the Chester Grid (EAD) area, the Primrose
Pyroclastics dip and face east, and young from

west to east: this probably represents the western

flank of a synclinorium as proposed by Perkin (1).
The strike of the rocks is approximately north-
south, with a thinning of the sequence at the
southern end. At the northern end of the grid, .
the strike changes to north-easterly through the
East Chester grid area, (TAS/2/1555).

The structural sequence through the East Chester-
Pinnacles grid areas from south-east to north-west

" ig as follows:

1)

2)

3)

4)

5)

6)

Western limb of a major synclinorium.

East Chester Anticline: along the strike of the EAB
andesites, plunging north-east.

Burns Peak Syncline: plunging north-east, pinching
out south westwards against the Pinnacles Anticline.
Tightly folded@ and sheared at south end.

Pinnacles.Anticline: a very tight primary feature,
affected by Tabberabberan Orogeny. Can be traced
to the south of Pinnacles, but not into the Chester
area. '

Que Syncline: plunging northwards to where both limbs
are evident.

Owen Shear: a thrust (?zone) with a shallow dip to
the east of 350 to 40°,

It appears that the East Chester Anticline and the
Burns Peak Syncline pinch out to the south-west
against the Pinnacles Anticline; and the Que
Syncline is truncated by the Owen thrust. It is
suggested that both the Que Syncline and the Burns
Peak Syncline were intravolcanic basins, as
evidenced by the significant development of black
shales and siltstones. East-west compression
during the Lower Devonian Tabberabberan Orogeny
caused tight folding in parts of these basins, with
the Pinnacles Anticline acting as a competent buffer.

' The Owen shear is possibly related to the same

period of folding, but appears to have been a late
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phase,.as it truncates Tabberabberan structures in
the Rosebery Group and the Primrose Pyroclastics.

Previous regional mapping indicates significant
thicknesses of black shales and siltstones to the
north-east in the Bulgobac area.  These are
probably part of the sequence in the Burns Peak:
Syncline, and possibly stratigraphically higher in
the sequence. However, this will require confirm-
ation in future mapping programmes in the area.

6. GEQCHEMISTRY

All grid lines in the three grid areas have been :
geochemically sampled. The standard procedure has been

to sample the AC s0il horizon and this has been discussed
in section 4.4.

In order to obtain meaningful, useful results from the
data, all results have been processed by the VSTAT
computer programme. The statistics have been utilised
in separating out the various populations for each
sampling programme. Contour plans have been prepared
for each individual grid area, and for the total area at
1:10 000. The method used to separate the populations
was to plot cumulative frequency curves of the log
transformed data, and graphically plot the break points
in the curve. These break points represent the limits
of each population. '

6.1. Pinnacles Grid (EAA)

The Pinnacles data has been adequately covered in
Preussag Reports Tas/8 and Tas/9. It is contended
here that the AC sampling programme in Pinnacles
has not proved to be a guide to mineralisation, due
to the contamination caused by cultural effects.
The weakly anomalous metal values on the eastern
side of the grid can probably be related to the
sedimentary units at the core of the Burns Peak
Syncline, (TAS/2/1588, 1589, 1590, 1591).

6.2. East Chester Area (EAB)

The original EAB grid, from baseline 005 to 16308,
was sampled at the B horizon for copper, lead and .
zinc.  Anomalous values are as follows: (Tables 2, 2(c))

Cu: »8 ppm; Pb: >40 ppm; Zn >80 ppm.
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When these values are contoured, they show three
distinct zones. These zones can be correlated
with the sedimentary facies within the andesites.
Costeaning was carried out to test these anomalies
and exposed the shales, siltstones, sandstones and
andesites described in section 5.2.3. '

The bulk of the EAB grid, lines 15308 to 39505, has

been sampled on the A® horizon. Two sampling
programmes have been undertaken, the central part
of the grid in 1976, and the east and west
extensions in 1978,

The 1976 data produced three distinctly anomalous
zones in copper, lead and zinc. These anomalies

were tested by costeaning on line 3350S:1100W-1400W,
line 2950S:1000W-1380W, line 2750S:460W-1060W,

The geology and rock chip geochemistry from these
costeans are presented as plans at 1:500. The

high values are all associated with the andesite,
particularly where it has strong iron/manganese
alteration. The costean geochemical results

confirm the soil geochemical results. The geochemical
statistics are presented as tables, (Tables 2, 2(a), 2(b)).

The 1978 data produced a different set of statistics
(see Table ), and have been plotted accordingly.

No plans were available at the time of writing this
report, but geochemical profiles have been hand
plotted to try and relate the geochemistry to the
geology. On the western extensions anomalies can

- be outlined as follows: {fables 1700, 1701, 1702, 1703, 1704)

1930S8: Weak Pb, Zn 1460W-1600W
21308: Weak Cu, 2Zn 1500w
21305: Weak Pb, Zn, Ba  1800W
23405: Moderate FPb, Zn 1020W-1040W -
2340S8: Moderate Pb, Ba 1380wW-1400W
25408: Moderate Zn, Ba 1340W-1480W
27508: Moderate = Cu, Zn 1040W-1140W
27508: Weak 2n, Cu, Ba  1260W-1440W
29508: Weak Ba 1420W-1440W
29508: Weak Ba 1620W-1740wW
31508: Weak Pb, Zn 1420W-1500W

The responses on lines 19308 and.213OS can be
discounted due to their occurring over glacial
overburden. ' : -

The 2340S anomalies can be related to subcropping
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siliceous black shales, subsequently exposed in
costeaning.

The 2540S anomalies are also related to the Unit 15
black siltstones exposed in costean 2540S, with the
barium giving the most pronounced response. This
was confirmed in the chip sampling of the costean.

Siliceous black shales also subcrop on line 27508
at 1400W, with a related weak zinc, copper and
barium anomaly. Also on 27508, the eastern
anomaly is related to underlying andesite.

The weak barium response on 2950S, 1620W to 1740W,
occurs on the steep western flank of Burns Peak,
where there is very shallow soil cover.

The weak response at the east end of the 31505 west
extension line is probably related to the black
shales above the sedimentary tuffs.

The eastern extensions of the EAB grid were A°
sampled, but subsequent mapping of the grid showed
most of the grid to be glacial covered. Occasional
spotty, slightly anomalous, copper and zinc values
are present but are not regarded as significant.

Costeans 25408 and 2340S were excavated to test

IP anomalies and geochemistry. The costeans were
chip sampled after the sampling interval had been
marked out in relation to the lithology. The chip
samples consisted of about 10-12 rock chips taken
at regular intervals within the sample interval.

It was decided that this would give sufficiently
representative results of background values, and
was quicker than doing full channel sampling. The
geology and geochemical results are presented as a
1:500 scale plan (TAS/2/1613).

The Unit 3 and Unit 6 sediments give fairly normal
background values for shales and siltstones.

Cu ranges from 5-40 ppm, Pb: 35-245 ppm, Zn: 20-55
ppm and Ba: 220-380 ppm.

The Unit 15 silicified shales gave elevated values
for all elements: Cu: 10-385 ppm, Pb: 50-425 ppm,
Zn: 10-510 ppm, Ba: 740-3100 ppm.

Values within the andesite were of a high background
for copper, lead and zinc. The acid volcanic units
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produced only background values for all elements,
except the Unit 11 agglomerate which contained

. elevated barium, up to 1800 ppm.

The results indicate that the Unit 15 sediments
may represent the most favourable target horizon,
since it contains evidence of above average
supplies of base metal ions. S

The 25405 western costeans (TAS/2/1612) were chip

-sampled, again on a lithological basis, to obtain

the base metal values present in the silicified,
weakly mineralised tuffs along strike from the
mineralised material exposed in the access track.
The best value is in costean 3, lm (38-39m) of
1200 ppm Cu, 1300 ppm Pb, 2100 ppm Zn and 400 ppm
Ba. The remainder of the values were disappoint-
ing, usually only giving background values in all
elements. It is noticable that barium gave
several anomalous values, particularly on the
eastern side of the zone, e.qg:

X-cut track 33m - 38m 3400 ppm Ba

Costean 2

Costean 3 23m ~ 26m 1100 ppm Ba
Costean 4 ’ lém - 19m 1.6% ~ Ba
Costean 5 8m -~ 1llm 1.0% Ba
Costean 6 45m - 50.8m 7800 ppm Ba

Very high barium values were present in the chip
sampling along the access track, up to a maximum
of 33%. It appears that this zone has a high
barium background, possibly related to the high
barium sediments of Unit 15 in costean 25408S.

Chester Grid (EAD)

All of the EAD grid has been sampled at the A®
horizon. From the contoured results there are

gix distinctly anomalous zones evident, and each

is described individually, (TAS/2/1572 to 1581).

Zone 1

This zone occupies the extreme western edge of the
grid, and is best defined by copper values. The
lead values are more diffuse, but the zone can be
recognised as a distinct entity. Zinc is a bit
more patchy, but is still recognisable as a
distinct zone. The zone correlates with the
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subcropping Rosebery Group sediments to the west of
the Owen Shear, and coincides with the steep

eastern slope of the Marionoak valley. The _ _
anomalous zone is a function of both these features,
as soil cover is very poorly developed on this
slope, with bedrock being very shallow. = The
samples in the majority of cases would be almost

C horizon samples, with the remainder representing

B horizon. The zone does not represent a favour-
able target for base metal sulphide deposits.

Zone 2

This zone occurs on grid lines 400N:600W-B00W, 500N:
500W-800W, 600N:400W-800W, and can be traced north-
wards on two prongs to line S00N. All elements,
copper, lead, zinc, barium and manganese, outline
the anomalous zone. The manganese values are very
high, with several values of greater tham 1%. A
costean was excavated across this zone to test the
source of the anomalies. A glacial filled valley
wasgs exposed, which in turn was covered by manganese
rich sandy clays. Channel sampling of the costean
gave a best sample value of 590 ppm Cu, 280 ppm Pb,
1850 ppm Zn 1200 ppm Ba and 11.0% Mn. it is
apparent that the above background base metal
values are associated with the high manganese.

This would also be the relationship within the A°

- sampling. - ' ' '

.Zone 3

This zone occurs in the south-west of the grid area,
extending northwards from line 1000S:130W-360W, to
line 400S:320W-600W. There is no outcrop in this
part of the grid, but float mapping indicates that
it overlies a tuffaceous part of the Primrose
Pyroclastics. Extrapolation of the geology from
the Pieman River and the Hydro-Electric Commission
road, indicates that this geochemical zone may be
related to Unit 2 of Perkin. This unit of
tuffaceous shales is known to contain base metal
sulphides where it outcrops on the Pieman River.
No detailed exploration has been carried out over
this zone, but further work will be recommended.

Zone 4
This is a broad zone of anomalous lead, zinc,

copper and barium, extending northwards from 400S:
600E-800E to 300N:500E-BOOE. The topography

-
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associated with the zone is quite severe, with a

very steep south-east facing slope. The Hydro-

Electric Commission road has exposed substantial

scree filled gullies, often with strong manganese
development. It is thought that the base metal

anomalies are due to scavenging by exotic manganese.

The zone was intensively tested by diamond drilling
as the anomalies are about lkm south of the Chester
Pyrite Mine, and it was obviously thought that they
may have represented a base metal enriched facies.

of the Mine horizon. C

Zone 5

This is a broad anomaly centred on the Chester
Pyrite Mine. The anomaly is not considered
significant due to the obvious contamination from
the Mine workings. As the Mine is situated near
the top of a very steep, east facing slope, any
base metals would be easily transported down slope
from the Mine, and be concentrated near the base of
the slope. '

Zone 6 .
Is a restricted zone anomalous in copper, zinc,
barium and manganese. It extends from 1500N:1400E-
1600E to 1400N:1400E-1600E and occurs adjacent to
the old Chester tramway, and on the west slope of
Chester Creek. The anomaly has not been tested in
detail as there is no other associated feature that
indicates it is a favourable target. The very
high manganese values indicate it is possibly a
scavenging effect of the exotic manganese, akin to
Zone 4. B

Three test traverses of hand auger drilling were
completed on Zone 2 as follows:

200N: 600W - 860W (20m intervals)

400N: 500W - 900W (20m intervals)

600N: 400W - 900W (1lOm intervals 400W-800W,
then 20m intervals)

Each auger hole was drilled as deep as possible,
usually to bedrock, with the intention of sampling
the C horizon in order to compare the absolute and
relative values of the A® and C horizon soils.
Comparison of the A® and C horizon values shows
reasonable correlation, but with significant
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TABLE 1
PINNACIES (EAA) GRID: 1978 AC GEOCHEMISTRY
STATISTICAL SUMMARY

Element No. of Range Mean Standard X Variance Coefficient

Values Low High Deviation . of Variation
Cu 153 0.0 21.0 3.80 3.43 _ 11.77 0.90
Pb 153 5.0 101.0 22,19 15.70 246.51 0.71
Zn 153 10.0 405.0 54.86 78.64 6184.44 1.43
Ba 153 20.0 300.0 63.79 43.57 1898.89 0.68
Ag 153 0.0

0.2 0.0 0.02 0.0 9.20

CORREIATION COEFFICIENTS

Cu 1.00

Pb 0.42 1.00

Zn 0.48 0.39 1.00

Ba 0.06 0.46 ~0.00 1.00

Ag -0.00 0.40 -0.00 0.24 1l.00

Cu Fb Zn Ba Ag
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TABLE 1_§a)

Cu

Zn
Ba

ELEMENT POPULATIONS

<8 8 15 16+
{35 35 - 79 80+
{20 20 79 80 - 219
<70 70 129 130 - 199

. PINNACIES (EAA) GRID: 1978 AC GEOCHEMISTRY

220+
200+

%@
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TABLE 2

EAST CHESTER (EAB) IMPERIAL GRID: 1973 IMPERIAIL GRID GEOCHEMISTRY

- STATISTICAL SUMMARY

Element No. of Range ' Mean Standard

variance Coefficient of
Values Low High Deviation ' Variation
cu 541 2.0 42.0  5.87 6.45 41.57 1.0
‘Pb ' 541 5.0 740.0 34.82 + 67.92 4613.36 1.95
Zn 541 2.0 1458.99 _ 1.41

370.0 27,02 38.20

CORREIATION COEFFICIENTS

Cu 1.00
Pb D.44 1.00
Zn 0.62 0.63 1.00

Cu Ph  Zn

-
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TABLE 2 (a)
EAST CHESTER (EAB) METRIC GRID: 1976 AC GEOCHEMISTRY
STATISTICAL SUMMARY
Element No. of Range Mean Standard Variance Coefficient
Values Low High - Deviation of Variation
cu 708 - 0.0 62.0  9.05 - 9,51 90.40 '1.05
Pb 708 8.0 1150.0 52.76  90.36 8164.35 1.71
Zn 708 . 2.0 1200.0 '56.10 123.85 . 15340.06 2.21
Ba 708 30.0 750.0 138,26 84.10 7072.26 0.61
Hg 708 0.0

230.0 65.45 49.11 2411,89 0.75

CORREIATION COEFFICIENTS

Cu 1.00

Pb 0.45 1.00

Zn  0.39 0.22 1.00

Ba -0.05 0.15 -0.03 1.00 _

Hg 0.43 0.25 0.31 -~0.14 1.00

Cu FbL Zn Ba Hg
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TABLE 2 (b)

EAST CHESTER (EAB) METRIC GRID EXTENSIONS: 1978 AC GEOCHEMISTRY

STATISTICAL SUMMARY

Element No. of Range Mean Standard Variance Coefficient
Values Low’ High Deviation of Variation
Cu 461 0.0 30.0 4.08 3.56 - 12,69 0.87
. Pb 461 2.0 780.0 28.08 ' 51.64 2666.78 1.84
- Zn 461 4.0 785.0 36.51 69.78 4868.75 -1.91
Ba 458 10.0 3200.0 127.87 226.16 51150.00 1,77
5.0

Mn 461 1540.0 38.56 106.46 11333.68 2,76

CORRELATION COEFFICIENTS

Cu 1.00 _

Pb 0.39 1.00

Zn 0.53 0.39 1.00 :

Ba 0.13 0.33 0.09 1.00

Mn 0.24 0.66 0.30 0.19 1.00

Cu Pb Zn Ba - Mn
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TABLE 2 {(c)

ELEMENT POPUIATIONS: EAST CHESTER (EAB)

1. 1973 IMPERIAL GRID DATA

Cu <8 8 - 20 21 - 33 34+ S
Po <8 8 - 39 40 - 199 200 - 499 500+
Zn 22 22 - 79 80 - 149 150 - 249 250+

2. 1976 METRIC GRID DATA

Cu <6 6 ~19 20 - 39 40+
Pb <20 20 - 54 55 - 149 150 - 549 550+
Zn <13 13 - 44 45 - 274 275 - 649 650+
Ba <55 55 - 79 80 - 249 250+

3. 1978 METRIC GRID EXTENSIONS DATA

Cu <6 6 - 17 18+ ‘

Pb <10 10 - 64 65 - 299 300+
Zn <25 25 99 100 - 399 400+
Ba .<65. 65 999 1000+

Mn <30 3¢ 99 100 - 249 250+

[ I T |
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TABLE 3

Element
Cu
Zn

Ba

Fe

No.
values

4635
4635
4635
4634
1559
2710

141

of

Cu

Zn
Ba
Hg

- Mn
Fe

Ran
Low

OO0 00000
. ®
COoOO0OQCOC0O

1.00
0.39

0-25 ’

0.32
0.13
' 0.26

0.06

Cu

CHESTER (EAD) GRID: TOTAL GRID A° GEOC

ge Mean Standard
High Deviation
170.0 6.31 9.43
3100.0 28.45 59.26
1900.0 28.40 79.73
8400.0 140.70 219,861
- 2200.0 90.50 106.45
9999.0 259.21 1031.68
9999,0 2317.18 3199.36
CORREIATION COEFFICIENTS
1.00
0.33 1.00
0.23 0.09 1.00
0.10 0.02 0.09 1.00
0.12 0;02 0.06 0.13
..Pb Zn Ba Hg

HEMISTRY

Variance

B88.90
3511.93

. 6356.54
48228.67
111331.73
1064368.80
10235890.00

0.20 1.00

Mn Fe

Coefficient

of Variation

1.49
2.08

- 2.81
1.56
1.18
3.98
1.38
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TABLE 3 (a)
CHESTER GRID (EAD): TOTAL GRID A° GEOCHEMISTRY
ELEMENT POPULATIONS

Cu <7 8 - 34 35 ~ 84 85+ |

Pb <20 20 - 69 70 -~ 169 170 - 599 600+

Zn <20 20 - 79 80 - 399 400 - 1199 1200+

Ba <80 89 - 519 520 - 1299 1300+
9
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-
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variationg in absolute values.

The results are presented on 1:2500 profiies for
comparison, (TAS/2/1609, 1610, 1611).

7. GEOPHYSICS

7.1. Ground Magnetic Survevys.

Surveys were completed over the northern part,
and the three northern extension lines (2300N,
2800N and 3100N) of the Chester grid (EAD), and
over all of the East Chester grid extensions
{(TAS/2/1571).

7.1.1, Chester Grid (EAD)

The results have been plotted as stacked profiles
(TAS/2/1602, 1603), and the major feature is the
"distinct lack of response in the Primrose
Pyroclastics, and the fluctuating response within
the sediments of the Rosebery Group to the west
of the Owen Shear. '
The Rosebery Group responses cannot be related to
any specific rock type in the sequence. It is
. agsumed that the fluctuating responses are
related to varying lithologies, and do not
necessarily represent a significant anomalous
zone.

Within the Primrose Pyroclastics there are three
recognisable weakly anomalous zones (TA5/2/1602, 1603)
referred to as A, B and C. ;

Anomaly A is seen on lines 2800N and 2300N, with
a peak value of 62 580 nT at 2800N:280W over a
background of 62 500 nT. It is probably related
to an andesite/dacite unit within the sequence,
and is thus of little significance.

Anomaly B is a long, well defined zone with an
amplitude varying from 115 nT above background
(62 500 nT) on line 1900N, to 370 nT above _
background on line 2000N. It is on the eastern
margin of this part of the grid, just to the west
of the baseline. The linearity of the anomaly
and its cross cutting nature across the strati-
graphy, indicates that it is a tectonic or _
structural feature, subparallel to the Owen Shear
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900m to the west. The anomaly abruptly
disappears between 1800N and 1600N, and this may
indicate a cross strike structure, probably a
fault. Previous geophysical work by Rio Tinto
Exploration in the vicinity of the Chester Mine,
indicated a cross cutting feature to the north
of the Mine, and striking west-north-west to
east-gsouth-east. This feature could be the
cause of the disappearance of Anomaly B at its
southern end. -

Anomaly C is a small indistinct feature within

the Primrose Pyroclastics. It is best defined

on line 600N:360W-500W, with a peak of 10C nT
above background., It appears to correspond to

a weakly mineralised sericitic tuff exposed on

the 400N costean access track. The anomaly is
present on 400N, but is more diffuse and extensive.
It corresponds to an A° geochemical anomaly that
was tested by costeaning. A gignificant
concentration of manganese was exposed in the
costean, with associated ferruginous material

(see section 5.2.1.). The magnetic response over
this material is very weak, up to 60 nT above
background,  and is probably a function of the
strong Mn/Fe development in the overburden.

7.1.2. East Chester Grid (EAB)

This grid presents a rather complex magnetic
picture (TAS/2/ ), but the area can be
roughly subdivided into two major zones. The
. o "western non-responsive zone presents a flat,

relatively low response, with a background of
approximately 62 600 nT. The eastern zone,
approximately east of 500W, is noisy with
recognisable definite anomalous areas. Five
ancmalous zones have been outlined: A, B, C, D
and E.

Anomaly A is gquite distinctive, with a finite
strike length of +400m, from 27508:600W-800W to
31508:500W-740W. The anomaly stops abruptly
north of 27508, after giving a well defined sharp
anomaly of 500 nT above background at 27505:720W.
The southern end of the anomaly is less well
defined with a subdued peak of 150 nT above
background on line 31508S. There is still some
response along strike on 33508, but this is
probably noisy background. The anomaly is
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situated within the andesite unit, on the eastern
limb of the anticline. Costean 27508 has
crossed the anomaly, with no obvious cause for
the anomaly being seen in the bedrock. The rock
is porphyritic, vesicular, flow textured andesitic
lava. The anomaly is unexplained, but must be
related to some feature in the andesites at depth.

‘Anomaly B is recognised on three lines, each 400m
apart, giving a strike length of +800m. The
northern end is open due to lack of grid lines
for surveying, and the anomaly is not evident

~south of line 2750S. Line 1930S gives the best

responxe of 64 080 nT over a background of

.62 600 nT, at 060E. The anomaly has an apparent

width of 300m. On the basis of recent geoclogical
mapping, the anomaly is associated with the
rhyodacitic tuffs and lavas immediately above the
andesites. There is nothing in the outcrop '
along the East Chester road that can be seen to

be the cause of the anomaly.

Anomaly C occurs on two adjacent lines, 3150S and
33505, immediately overlying the eastern contact
of the andesites. Outcrop is non-existent, but
bedrock is interpreted as being acid crystal tuffs,
rhyodacitic lavas and trachyandesite lavas.

There is no obvious source of the magnetic

anomaly, which has a peak value of 63 600 nT over
a background of 62 600 nT.

Anomaly D is possibly an extension of Anomaly B,
and is present on lines 3550S:080E-300E and -
39508:180E-400E. It occurs over an area of
complete glacial overburden, so it cannot be
related to any definite geoclogical feature. It
is probably related tc a unit of acid tuffs and
lavas, probably the same unit causing the
Anomaly B response.

There are also some unrelated anomalies which
have no apparent strike extent, which represent
a small finite source. Line 2130S5:240W-500W
gives a peak of 63 280 nT at 270w, This
response occurs over glacial overburden, but is
interpreted as being within the andesites near
the eastern contact, and along strike from the
interbedded sedimentary units exposed in costean
55S on the original EAB grid.

..-l.41
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On line 35508, there is a distinct magnetic zone

from 440E-660E, occurring over glacial overburden.
It is probably related to some feature within the
acid volcanic sequence. '

A significant feature of the ground magnetics in
EAB is the lack of response in the western portion
of the grid. The interbedded sediments and acid
volcanics west of the andesites have no magnetic
response. 1t was hoped that the ground magnetics
would have differentiated between the lithologies
and thus be useful as a mapping tool.

7.2. Self Potential Surveys

7.2.1.

7.2.2.

Pinnacles Grid (EAA)

Two Self Potential traverses were completed at
Pinnacles, one on line 600S, the other on line
20008, ' ’

The 6008 traverse was designed to test for any
distinctive response from a moderate amplitude
Induced Polarisation anomaly in an area of
complete soil cover. The only definite response
is from 1l060W-1140W, with a low value of -46 mV.
This corresponds to the interpreted position of
the northern extension of the Pinnacles Anticline,

The 20008 traverse was designed to test for any
response from the sediments at the southern end
of the Burns Peak Sync¢line. There is a definite
drop-off in values west of 1200W, correlating
with the western edge of the sediments. Values
across the sediments vary from +35 mV to +10 mV.
The values across the essentially acid volcanic
sequence vary from -14 mV to -80 mV. There is
a "trough" of lowest values from 1300W-1340W,
corresponding to the Pinnacles Peaks which are
on the axis of the Pinnacles Anticline.

Chester Grid (EAD)

Three traverses were completed in this grid area
to test for any response that may be associated
with significant geochemical anomalies, (TAS/2.1608)

Traverse 500N:300W-1000W tested the Zone 2
geochemistry anomaly and the ground magnetic
Anomaly C. No distinctive Self Potential
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response can be related to either of these two
features. A zone of low values (-43 mV) from
300W-400W occurs east of the magnetic zone, but
cannot be related to any geological feature.

Traverse 1200N:500E-1180EF was designed to test
for any response along strike from the Chester
Pyrite Mine. Only a very weak, -30 mV, response
at 680E is evident, but is not 31gn1f1cant enough
to be interesting. '

Traverse 1800N:600W-1140W was designed to test
for any response associated with significant
geochemical values within the sediments west of
the Owen Shear. No Self Potential anomalies are
present, but the overall profile appears to
separate into responses from sediments and
responses from acid volcanics: the boundary belng
~indicated at about 840W. The geological
interpretation places the contact at 900W and the
discrepancy is probably due to the shallow east
dipping Owen Shear. :

7.2.3. East Chester Grid (EAB)

-

A comprehensive Self Potential survey was
completed over the western part of the EAB grid.
The purpose of the survey was to test for
anomalies that may represent mineralisation, and
for use as a mapplng tool in areas of glacial
overburden.

The most significant feature is a narrow, very
low response from the base of the black pyritic
mudstones of Unit 6. The best response from
this feature is on line 25408, with a maximum of
-304 mvV at 1115Ww. The zone is from 1090W to
1120W and is very well defined. The same
feature, but with a peak of -145 mV, is present
on 2340S:1000W-1030W, again associated with the
base of the Unit 6 sediments. There is no
response on 21308 where there is glacial over-
burden, but it is present again on line 1930S:
B8l0W-870W with a peak of ~225 mV at 850w. This
zone does not continue through to 27508, where:
there is evidence that the sediments are present.
The response is possibly related to some feature
within the sediments, but detailed geophysical
interpretation is required to better define it.
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A broad zone of low values is present on lines
25408, 23408 and 21308, immediately to the west
of the previous definite response. This broad
zone is best secen on line 2340S5:1030W-1300W,
where it can be related to a series of acid
crystal tuffs and quartz felspar porphyry.

A detailed interpretation by a geophysicist will
be necessary in order to fully understand the
significance of the results in relation to the’
geology.

7.3. Induced Polarisation Surveys

A total of seven Induced Polarisation traverses
were completed in the area during 1978, four at
East Chester and three at Pinnacles.

7.3.1. Pinnacles Grid (EAA)

The three northern traverses, 4158, 6008 and 8008,
were tested by Induced Polarisation.  There is
one moderate amplitude anomaly (12 ms) occurring
on all three lines, located at:

4155: 1620W

600S: 1680W

800S: 1740W

The source appears to have greatest width (20-60m)
on line 6008, and lies less than 25m subsurface.
The chargeability anomaly has no distinctive
correlating resistivity anomaly. The anomaly.
has a strike coincident with the east limb of the
Que Syncline, and is approximately on strike from
a pyrite black shale unit exposed in a costean
access track north of 415S:1500W.

7.3.2. East Chester Grid (EAB)

Four Induced Polarisation traverses were
completed as follows:

2340S8: B860W - 1540W
2750S: 1000W - 1720W
2750S: 120E - 600W
3150S: 120E -

600w

One Induced Polarisation anomaly occurs and is
evident on two lines:

--..44
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2340S: 970W - 1090W
27508: 1210w - 1330w

On line 2340S the chargeablllty anomaly directly
correlates with a substantial drop in resistivity
(from a background of 600 ohm metres to 120 ohm.
metres). This resistivity anomaly is less
extensive than that of the chargeability, so may
not be caused by the same source. The resist-
ivity low on line 27508 is centred at 1240w,
which means it is offset slightly from the
chargeability anomaly. The chargeability source
must be within 20m of the surface. - There is
some evidence that the source dips west.

Costeaning subsequent to the Induced Polarisation
survey, intersected pyritic black shales, which
can be correlated with the Induced Polarisation .
anomaly. The sediments are up to 60m thick and
dip west.

8. CONCLUSIONS

8.1.

8.2-

The gross stratigraphy of the area has been
clarified, particularly in Pinnacles and East
Chester, where substantial costeaning has exposed
bedrock. The stratigraphy through the Chester
grid area is still tenuous due to very poor
exposure.

A structural interpretation is presented that
provides a "hest-fit" of presently known geology.
The sequence in Chester has been confirmed as
dipping and facing east. It is still possible
that some faulting and folding has taken place, but
the extent of it is impossible to gauge. The
Pinnacles Anticline separates two intravolcanic
basins, the Que Syncline and the Burns Peak
Syncline. This interpretation confirms that the
Pinnacles sequence to the west of the Pinnacles
peaks is the east limb of the north plunging Que
Syncline, and that the west limb has been truncated
by the Owen Shear.

The Owen Shear is interpreted as a thrust, with an
east dip of 350-40°, It appears to truncate the
stratigraphy of both the Primrose Pyroclastics

and the Rosebery Group sediments to the west.
Significant faulting is_invoked in East Chester to
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account for the substantial off-setting of correlat-
able units. No evidence for these faults has been
seen on the ground, and they must be regarded as
interpretive.

Mineralisation exposed in costeaning at East Chester
is associated with a strongly silicified acid _
fragmental unit, overlain by a distinctive massive
quartz felspar porphyry. It is interpreted as
being on the west limb of the north-east plunging
Burns Peak Syncline, possibly the time equivalent
of the black pyritic mudstones exposed in the east
limb costeans. The mineralisation is probably
related to hydrothermal fluids precipitating out

in unconsolidated material immediately beneath the
bedrock-water interface. This would indicate that
this horizon presents a favourable target along
strike, where exhalative material has entered the
overlying water, and any associated sulphides may
have been precipitated as stratiform bodies in
favourable structural and chemical traps. '

Geophysical methods have not been fully utilised,
due mainly to budgetry restraints. Self Potential
surveys are a valid mapping tool, and should be
carried out as a standard procedure. Ground

" magnetic surveys do not appear to be a feasible

mapping tool, as there is little variation in
response from the different lithological units in
East Chester. However, it is a rapid test of the
ground, and does give some finite responses, the
cause ©f which need tc be investigated.

Induced Polarisation is a significant exploration
tool, and has successfully delineated the pyritic
black shales and mudstones in East Chester.
Detailed interpretation of the results in relation
to the geology may outline other responses that
may be due to sulphide mineralisation rather than
lithological response. '

8.5. AO geochemical sampling appears to have been

successful in East Chester in outlining zones of
above background values in bedrock. It is not of
itself a definitive tool for precisely locating
sources of anomalies, but used as part of a total
exploration programme, it is a useful technique.

-.--4.6
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9. RECOMMENDATIQNS

9.1. The East Chester grid to be extended north and east
" to the tenement boundary (TAS/2/ }. _The lines

should be 200m apart for the preliminary
exploration, with a provision for 100m spacing for
detailed follow up. A new base line should be
erected for these purposes, originating at the
‘intersection of line 19305 with the main Chester.
road. The grid lines should cover the original
EAB grid in order to accurately tie in the previous
geology. A total of about 21000mo0f lines will be
required to adequately cover the area.

9.2, Close spaced grid lines, at 60m intervals, erected
~in the vicinity of the 25408 access track mineral-
isation, as set out by D.B. Trussell, and a
detailed Induced Polarisation survey carried out
to test the response of the mineralisation.

9.3. Geological mapping of all grid lines and creeks in
the proposed EAB grid extensions, to try and relate
the geology to that outlined in this report for the
area. :

9.4. AO geochemical sampling of the grid extensions to
attempt to outline any anomalous zones requiring
detailed testing. :

9.5. Ground magnetic surveys of the grid extensions.

9.6. Induced Pclarisation surveys on the following EAB
lines to test the ground magnetic responses and
the interpreted strike extension of the Chester
Pyrite Mine horizon:

23408: OOOE - 720E
27505: (040W - 68B0E.
31508: 100E - 820E
35505: 040W - 6B80E

9.7. An Induced Polarisation survey over EAD magnetic
anomaly C and geochemical zone 2. Three traverses
on 700N, 600N and 500N, from 200W to 920W. This
will also test the response from the weakly
mineralised, altered acid tuffs on the 4N access
track. :

9.8._Auger'sampling of geochemical zone 3 at EAD to
confirm the A° response, and to obtain geological

.-..47
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data. A limited Induced Polarisation survey should
be done, say on three lines, to test for the
presence of any Unit 2 sediments and any possible
associated mineralisation. This could possibly be
preceded by a Self Potential survey to better

deflne the objective.

Reassess previous exploration work in the Bulgobac
area of Exploration Licence 5/63, part 2.  This
area appears to be along strike from the Burns Peak
Syncline, and is a prospective target area for
massive stratabound zinc-lead sulphide deposits.

Review the Sock Creek area of Exploration Licence
5/63, part 3. This area is further along strike
from East Chester/Bulgobac, with some evidence for
a reversal of plunge. '

Continue regional mapping using the Chester-
Pinnacles-East Chester area as a base. Structural
interpretation will be important in trying to
confirm the presence of a specific chronostrati-
graphic horizon that has been shown to carry
sulphide mineralisation at Pinnacles and East
Chester.

D.B. Hall
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76928 40 125 20 630 s (@.fls. py?)
T6928 25 100 15 220 % Fls. Q.%al tu o
T6927 30 165 15 780 7 (tim. sil)) 200
T€926 40 130 35 450 o 14
76925 50 60 4s 120 o
Te324 45 85 60 260 a ;
7 280 & Q. fs. li. Xal. tu.
T6923 40 120 70 220 /6 360 : (or & fls. PH?)
/
L
16922 20 90 50 190 - a # ® -
Hla. Xal. +u. :
Tes21 25 1s 55 230 (ash flow tu?) 260 290 220 Q. fls. py . Fls. Xal tu. (Im))
i - e o e Sodaing ° (Q. eye.volc.?) 2 | Q. fls . Xal fu (or Q. fls.py)
TG6919 i5 100 75 130 e ____L~ g
= S <z
TG218 15 105 S0 160 SeLd e T
TE9IT 5 100 70 140 40 ©. eye volc
TE916 15 1o 65 180 :
Q. %Xal .+ hl Su EBb Zn Ba 00 = |€0 on Costean 23405
TE2I5 20 135 100 170 Fls. Q. Xal.tu (chl.) T7024 10 70 75 120
T6914 15 55 50 220 Wi028, o g0 65 120 Q fls. py (Q.eue. volc.)
T 8913 15 - 90 55
' T7022 10 90 80 160
T 6912 10 100 5 T7021 10 65 55 180 2340 S
TESI | 15 & 80 4 (la?)+ D W
Q. fls li(la?d)tu T 7020 10 75 60
T 6910 10 130 75 s Fe. Mn. sfag. py. dac fand.
T 6909 10 90 60 160 T7019 10 120 1o 140
TexCE 15 Ho g © T7018 10 220 105
- €907 10 125 120
I 220 125 130)
T 6906 5 90 120 o 2 Q .p.rh. (flow banded)
> 2
T6205 20 65 100 T7016 10 150 170 340
ToL04 10 50 » T7015 15 235 105 120
il maes. a. volcs.,
T6903 10 50 TT7014 20 225 1:5 120 :
76902 10 50 T7013 1o 205 80 Mase: sil. Q. ﬁs_){o(ﬁru (or Q.fpl_.j)
T7012 15 85 225
TE90! 10 T7011 10 s 75 760
T70I0 10 120 85 360 2 COSTEAN
TE900 10 ay- bad. Hs.tu. +sﬂ 33/5
T5899 5 : T 7009 15 200 65 540 v. ﬁ-oc‘rured -old britle rock)
\ > c.la.tu /vole. breccia T7008 10 1850 85 330
Teso8 X (prh., fu, chy) T 7007 20 240 25 320 .
Te8ST 10 50 55 240 T7006 3k 330 30 300 |aeo wl‘hrd ?)
T6896 30 75 70 T7005 25 280 40 260
T&895 20 200 75 c.la tu. /volc. ogg{.(p,r—h.) T 7004 | 45 320 25 280
T GRO4 10 80 105 (chle. la?) T 7003 30 240 30
TE8e3 I 150 65 380 |2 T7002 30 700 0
ToB92 1o 75 55 400 deaN o e
Tcao! 5 70 50 c.la.tu (fls. @ tu)
18850 2 o0 o 260 T7000 105 80 a5
mooY 2 ) o= 16999 55 70 a5
TCB8S X 85 25 760
‘ 76998 20 25
TGE8T X 85 30 830 Vole breccia (4u.rh.ch,, Py) T6997 65 70
TE886 X 100 30 490 H T 6996 60 170
T6885 1o 125 15 1800 cg. Py. e o 150
TeRRA 10 160 5 730 T6994 35 340
. c.frag. N @.ar tu.
TE883 5 120 20 800 s g- 10 T 6993 25
’ TE992 5
TBEE2 5 35 20 590 Bres o _ c.99.peg-
T688| 5 30 25 280 A T699I 5 &2
' bdd. sed. tu.
T6880 X 50 15 140 l/ T6990 X
f‘
T6879 X 85 35 440 i 2540 S COSTEAN T6989 5 20 10
T6878 X 60 10 160 / Teaee X 20 o]
TeR?7 X 120 60 180 5 T6987 10 35 IS sil. chy.seds - slum
o \22° 9
T 6876 10 80 40 100 o Fg a.tu e - 2 = alt fu/sil seds.
g. a.tu. il.s
16875 10 90 60 180 A _ Teses 1o 22 2 {9 ay/gn. bdd. +u.
T6874 10 105 5 10 Bedding ? T 6984 15 0 5 0
6 ° )f 9 Teses E a0 X 260 -sil. bk/gy/wh.sed. sa /s
T6873 10 20 1o 140 L T 698| 10 140 20 220
T6872 10 - 75 70 100 - e i L o
To87I 10 60 100 160 L T697S 2s "o 40 sed. tu.
T6870 X 50 40 180 N s - s o (thin sil. seds < 20cms)
o Q
TEE69 X 55 30 220 TES77 10 110 45 260
e
Teg68 X 30 25 180 Fg.(sil?) rh. Te976 20 150 50 150
Hlow banded T 6975 45 280 125 oy.clay :- affer tu ss
TE86T X 50 20 140 Cadl fos
TeoT4 20 380 145 : 9s)
T6866 X 65 25 140 o
S . o ot s T6973 70 590 810 170 Fe. Mn. stag
T 6972 75 1350 690 240 andesite
holiny > 20 50 o0 o TeaTl 20 210 170 240 0
. 940 W
j T G863 10 o § so 160 F.g.(vdhd.)Q_ﬂg,. Yool L T6970 15 180 65 200 00 o
| Te8 62 10 50 20 140
T6861 10 35 45 140
T6860 5. 4 %0 25 260
SURRERERPSS WS gt~ ~ — — - - e e = eSS =5 ,::25— S e b e i e e == - = i A v = SRR 5 et S e e e i 7 e s % B
T6858 5 35 20
T6857 | 10 as 30 .
T685¢ 25 35 30 |
T 6855 40 35
T 6854 15 35
Thas3 10 40 30 .
Black, indurated, cleaved,
T6852 5 65 30 260 carb. (Py) =s/sh.
T6851 o 95 40 250
T 6850 20 185 55 320
T6849 10 150 45 220
T6848 10 235 55
T6847 20 160 45
T 6846 20 140
T6845 25 120
T6844 20 170
T6843 15
T6842 15
T68 4l 20 /
e ff -,
: « T6840 2540 S > I
100 W
T6839 20 220 so 3o ng bk. tu. sh/as (alump)
T6838 20 245 50
Alt tu/ch. seds (crenulated bedding)
T6837 10 40 25 100
T6836 10 60 -
g9.-mg. sed. fu.
Ul U Y e ‘interbedded sil.sh.
F bedded gy Tu. sed
T6834 10 50 5 EE!
T6833 10 0 230 Legend
Te832 o) 50 so 4 e T
T6831 15 70 35 180 Fg.-mg. a.tu.(sil)
= o o - oe %5 " O Survey points on Costeans
136620 19 S0 =0 LO ®  Survey points on Roads 8 Tracks
T6828 15 55 40 210 K Sil. sed. (:.!U”‘P) \3
fese7 10 90 25 190 Fg sed + Survey points on Grid Lines
T6826 10 30 55 190 Chy sa/sh. intraform. slump
T 6825 20 160 40 140 Tu. sed. (poorly bedded) (lim. st.) Roads & Costeans
T 6824 20 80 80 190 Sil. seds Ss|urnpln9 ) e
T6823 10 100 30 180 ’ Tu C5€C} ; 2 Rock Unifs
T6822 15 65 40 ' s oc ni
Teacl . o o 25 200 Gy =il shy=a
T6820 15 100 40 140
T6819 30 80 30 160
TeBI8 40 145 50 180
TE8IT 40 140 ss 160
T6816 35 120 40 Water-lain poorly bedded,
sed. tu.
T6815 40 125 40 190 )
Te814 0 165 40 120
6813
TE81 25 155 50 .
2] 3 el
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