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INTRODUCTION

This report constitutes a complete literature review of the gold occurences
in north-eastern Tasmania. The review was conducted irrespective of any
mineral tenements which may have been current. A limited number of recom-
mendations have been able to be made as a result.

Because of GFEL's current invoivement on the Beaconsfield Joint Venture,
this area was not inciuded for the purposes of this report. However,

due to the writer's prior involvement with that project, it is pertinent
to note that on geological grounds, the Beaconsfield district, even though
very 1little is known about the origin of the mineralisation, is considered
to represent the single most prospective area for future gold development
in NE Tasmania.

The regional geology of the area is described to provide the geological
framework in which to place the mineralising events. Areas of gold mineral-
isation are then delineated on geographical and geological grounds and
these are described generally in complete separate sections, Individual
data sheets have been compiled for each mine or prospect area to provide
the detailed data not included in the general discussion and it is intended
that these be used for reference purposes on future ocassions.

The determination of the exact location of these workings has not always
been possible and not all of the areas described in the data sheets are
therefore located on the corresponding geological map overlays.

It is intended that this compilation will serve as a data base for further
enguiries into the gold potential of NE Tasmania and to minimize the need
for time consuming literature searches. All open file reports pertinent

to the topic were consuited at the time of writing.
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SUMMARY OF RECOMMENDATIONS

LEFROY GOLD FIELD

The results of current alluvial gold evaluation should be monitored and
reassessed if the Tand becomes vacant as this is seen as the only possible
exploration target of interest in this area.

BACK CREEK GOLD FIELD

Sampling and assessment of reported closely developed guartz vein system
of the old union anrd Sir John Frankiin Mine structures are warranted

to establish width and grades of possible stockwork gold mineralization
developed about the main quartz veins,

LISLE-GOLCONDA-LEBRINA-DENISON GOLD FIELDS

In order to clarify the nature of the gold occurrences in the intrusive
and immediate contact rocks in the Lisle-Golconda area, a number of bulk
rock samples should be obtained in particular from the pyritic rock of

the Panama workings and intensely quartz veined parts of the Golden Crest,
Panama and Lisle areas. '

"Mineralized silicified" sandstones reported from the Bessells Reward,
Cradle Creek, Myrtlebank and Lisle areas should be sampled and mapped
to establish grade and extent of these zones.

A series of bulk rock chip samples from across the N.E. strike extension
of the Lebrina Mine would test the possibility of bulking gold mineral-

ization along this structure,

GLADSTONE-PORTLAND-MUSSELROE GOLD FIELDS

Field inspection and bulk rock chip sampling of quartz veining in the
Musselroe area is warranted; however the Sn-W potential of the area is
probably more significant than that of Au.
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WATERHOUSE DISTRICT

No recommendations to further work,

FORESTER-WARRENTINA DISTRICT:

No recommendations to further work.

ALBERTON GOLD FIELD:

Location and complete reassaying of Mines Department drill core for gold
from drilling projects in this area (e.g. Long Struggle and New River)
is justified.

Bulk rock chip sampling of quartz veins in the area is warranted in view

of the reported significant high density of possibly gold mineralized
guartz veining throughout the Alberton gold field, in particular the
Forest King-Ringarcoma; Mercury-Long Struggle-Mt. Victoria and the Central-
New River segments of the zone.

This represents the single most prospective area for locating bulk tonn-
ages of gold mineralized quartz veined structures of all theareas considered
within the scope of this report, and as such should be accorded a high
priority to any followup work,

DANS VALLEY GOLD FIELD

In conjunction with the Alberton area, Mines Department drill core should

be completely reassayed for gold, also a limited amount of rock chip

bulk sampling should be undertaken to further test the concept of mineral-
ized quartz vein stockwork development about the major veins of the area.

MATHINNA GOLD FIELD

No new work can be recommended for the area about the New Golden Gate
Mine, except perhaps for a 1imited amount of surface rock chip sampling
to test for mineralization in the vicinity of the northern extensions
of the South Golden Gate workings where substantial widths of quartz
veinings in reported at shallow depths.
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2.11

2.12

2.13

(iv) 4770172

"Stockwork" quartz vein development in the vicinity of the old Tower
Hi11 Mine should be bulk rock chip sampled and the extent of control
of any such zones be established by geological mapping.

MANGANA GOLD FIELD

No recommendations for the area can be made.

UPPER SCAMANDER DISTRICT

Sampling of the gquartz vein and or silicification development in the
vicinity of the Golden Ridge and Brilliant workings should be carried
out to establish bulk gold grades in these areas.

MISCELLANEOUS AREAS

No recommendations for further work but the possible alluvial gold potential
of Camden Plains should be considered further.

CYGNET DISTRICT

Continuing monitoring and re-evaluation of the current gold exploration
of this area should be carried out.
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GENERAL DISCUSSION

REGIONAL GEOLOGIC SETTING (Refer Plan 1)

Solomon and Griffith (1974) discussed aspects of the early history
of the southern part of the Tasman Orogenic Zone. It was considered that
much of this area is underlain by a Precambrian basement,

In western Tasmania the lower Palaezoic deposition began in narrow
troughs developed between and within the Precambrian areas which became
"geanticlines" during the Cambrian. During later periods of deformation,
these Precambrian regions acted as "blocks", whilst the younger rocks
were folded in a number of directions. The western margin of the Tasman
Orogenic Zone is considered to be essentially a cordilleran-type contin-
ental margin which received detritus from a foreland to the west and
locally from the internal highs of "geanticlines". The sequence of depos-
itonional, metamorphic and igneous events during the late Ordovician

to Devonian are considered the result of a single episode of subduction
that probably ceased in the early Silurian.

In north-eastern Tasmania, the Mathinna Group sediments of early Ordovician-
early Devonian age which underlie the area, are considered to represent

an essentially uninterupted period of greywacke-shale (flysh)} sedimenatation
and constitute a portion of a Targe elongate depositional basin that

now exhibits comparatively simple folding along a north-westerly trend
through several stages of deformation of the Tabberabberan Orogeny. Correl-
ation of these stages between west and east Tasmania has not been concTus-
ively established although they are generally thought to be of the same

age.

Mathinna Group

As described by Williams {1975), the absence of marker horizons within

the Mathinna Group makes determination of their structure and stratigraphy
difficult, but it has been possible to subdivide it into an older lutite
(or argillaceous) sedimentary association found west of the Scottsdale
Batholith, and a younger (early Devonian) arernite-lutite (or arenaceous)

sedimentary association. The predominant rock types are sparsely fossiliferous

fine grained conformable sequences of mudstone and of interbedded turbidite

quartz-wacke, siltstone and mudstone.



There is no clear boundary between the two divisions asa broad
transitional zone appears to exist between them.

Groves et al (1971) described the arenite-lutite (arenaceous) association

from the north-eastern part of the area " ...as being predominantly composed
of sandstone or coarse siltstone, commonly graded, having fine siltstone

or mudstone tops. Massive ungraded sandstone or coarse siltstone beds

up to 5 m thick occur in places. Sequences of finely Jaminated mudstone

up to 4m thick appear to be less common". "The coarser grained rocks

are generally poorly sorted with a high portion of argillaceous of siliceous
matrix and are most commonly impure quartz sandstones or quartz greywacke.
Massive beds of gquartzite, up to 10 m thick, may represent silicified

sandstones in areas of mineralisation.”

The total thickness of the Mathinna Group sediments is not known but

it has been suggested that it may be in excess of 2000m. Likely source
rocks for the Mathinna Group sediments, based on paleocurrent directions,
are Precimpr1an and Cambrian rocks in south-western Tasmania. The outcrop
of the ’rocks is relatively poor,

The Mathinna Group has undergone low grade regional or dynamic metamorphism.
Quartz is the dominant detrital mineral with minor feldspar and white

mica comprising 10%. The argillaceous matrix has been recrystallised

to chlorite, muscovite, quartz and carbonate. Where penetrative

cleavage is well developed a planar preferred orientation of sericite

and chlorite is apparent. The Tow grade of the metamorphism has precluded
the formation of any diagnostic mineral assemblages for rocks of

these compositions. Slaty or phyllitic fabrics are commonly developed

and often mask primary bedding structures.

As described by Groves et al {1977), "...The sediments have also suffered
contact metamorphism during emptacement of the younger granitic

rocks and contact aureoles between several metres and 2 km in width are
developed dependent on the dispostion of the rock boundaries. Adjacent
to vertical granitic boundaries,contact aureoles seldom exceed 250 m

in width. The rocks close to the contact zone are generally interbanded
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quartz hornfels and spotted hornfels, The spotted hornfels commonly
display ellipsoidal spots, up to lcm in diaﬁﬁer, of muscovite, quartz
and biotite with small irregular grains of cordierite partially replaced
by sericite in a grangblastic groundmass of quartz with minor biotite
and muscovite. In other specimens K-feldspar, plagioclase, epidote

and chlorite may be present in minor amounts. Although the assemblages
are not diagnostic, the presence of cordierite suggests low pressure,
hornblende hornfels facies metamorphism. Further from the contact
cordierite is absent and assemblages are generally
quartz-muscovite-biotite-chlorite indicating aibite-epidote hornfels
facies".

The Mathinna Group extends westwards to the Tamar River. Immediately
west of the Tamar River deposits of comparable age (eg Gordon Limestone)
are very different. The contrast is so great that it is believed that
the two regions were once separated by an extensive area of transitional
deposits, which has since been faulted out by large scale lateral
movements aleng a fracture system which Tater became the site of the
Tertiary Tamar Trough.

The.cnseét of terrestial and shallow marine Ordovician sedimentation

in Tasmania indicates considerable uplift in the Precambrian source
areas. East of the Tertiary Tamar Trough, north-west trending
asymmetrical folds dominate the deformation of the Mathinna Group. The

vergence of the folds is usually to the north-east,indicating transportation

from the south-west which is directly opposite to the direction of
movements resulting in the structure of probably similar age immediately
west of the Tamar Trough.

Post middle-Ordovician deformation in Tasmania was epierogenic and
includes structures associated with Late Devonian to Early Carboniferous
granite emplacements,Jurassic dolerite intrus”ions, the formation

of Tertiary depositional troughs and Tertiary volcanism, Later

faulting along older fracture systemswas probably common.



The middle-Devonian Tabberabberan orogeny was essentially one of high
Tevel tectonics accompanied by numerous granitic intrusions and it

is thought (Solomon and Griffiths, 1974) that it may have been caused
by the heating of the cordilleran margin and subsequent rise of magmatic
diapirs rather than the collision between plates.

Cocker (1982) conducted some age dating of the Mathinna Group sediments

and found that "..:the isochron ages for the arenite-lutite and Tutite
sedimentary associations ... reflect an approach to Sr isotopic

equilibrium during regional metamorphism. The younger Timitof the

isotopic age of the arenite-lutite association (401 % 7 my) just

overlaps with the minimum granitoid ages (395-370 my) and suggests that
the early plutonism may be contemporaneous with the regional metamorphism
in eastern Tasmania. Further, in consideration of the indicated strati-
graphic and faunal age of the sediments there was a relatively short time
interval between deposition and the onset of metamorphism and intrusion

of the granitoids. In eastern Tasmania, the granitiods transect the
preintrusion regional scale folds which were hence formed prior to the
cooling of the granitoids (395 my). However, there is evidence that the
deformation events may have spanned a longer period of time as some plutons
have widespread feldspar foliations which cut internal rock type boundaries
and are correlated with post-contact metamorphism foliations in some
aureoles.. This apparently regional stress sytem existéd to at least

370 my ago."

Cocker (1982) also stated the granitiod intrusions, which will be
discussed further at a later stage, recorded minimum biotite ages

and well defined isochron ages that indicate the north-east Tasmania
granitoids intruded and cooled in the upper crust from 335 - 370 my ago.
This age range contrasts with that of Devonian granitoids in western
Tasmania (375 - 340 my).
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REGIQONAL STRUCTURES AND DEFORMATION

As described by Williams (1979), folding of the Mathinna Group has
been attributed to the Tabberabberan Orogeny (upper-middie Devonian).

It has been shown that the Mathinna Group sediments have been generally
folded into a series of major folds with superimposed coaxial folds of
smaller wavelength. The folds have north-westerly trending hingelines
which are often horizontal or doubly plunging towards the NNW and SSE
at angles of less than 30°.

“The folds are typically asymmetrical, long limbed and with narrow flattened
hinge zones. Their axial surfaces normally dip steeply to the south-west

and a primary slaty cleavage associated with the folds displays divergent
fans in the sandstone layers and convergent fans in the relatively incompetent
mudstone beds. The fanning of the cleavage occurred during later movements
which tightened the hinges of the earlier formed folds."

The folds are of many orders of size, normally up to 3-4km in wavelength.
iuch larger folds are present however, and although they might have been
dislocated by many unde"tected large normal faults, their half wavelengths
can be estimated to be about 20 km.

The regional folds have been modified by later folding associated with the
emplacement of some of the plutonic rocks.

The rocks are characterised by the variable development of a slaty cleavage,
although bedding is generally the more dominant planar fabric in the
arenite - Tutite association in contrast to the lutite associations where

cieavage is generally more prominent.



After a period of erosion, the late Carboniferous to Late Triassic Parmeer
Super Group, being predominantly a flat lying conglomeratic sequence

about 1350 m thick, was deposited and intruded by Jurassic dolerite sheets
up to 450 m thick.

A period of considerable erosion and normal faulting preceeded Cenozoic
deposition. The faults which probably followed older fracture systems are
of dominantly northerly, north-westerly and westerly trends.

Tertiary to Recent basinal and outwash gravels and sands were deposited
particularly atong the northern fringes of the area. The sediments

occupy the structural and often erosional depressions produced by Eocene (?)
faulting and a lower erosional base, Basaltg to 50 m thick are commonly
found interbedded with, or more usually, overlying the sediments. The
sediments have been largely derived from the weathering products of the
granitoid rocks.
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GRANITOIDS

(after Williams, 1979 and Groves et al, 1977)

“The granitic rocks of north-east Tasmania are part of a large belt

of essentially post-kinematic granitic bodies within the Tasman Orogenic
Zone. Regionally within the zone they occupy about 35% of the exposed
surface area of Palaepnzoic rocks and are generally composed of calcic
adamellites and granodjorites. North-east Tasmania is one of several
distinctive areas where granites and alkalic adamellites occur, accompanied
by tin and/or tungsten mineralisation",

The granitoid rocks of the area underlie a total area of about 2550 kmZ,
the largest masses being the Blue Tier and Scottsdale Batholiths occupying
areas of about 1800 km2 and 750 km? respectively. Radiometric dating by a
number of workers indicate an upper-Devonian age (360-395 my) which 1is
considerably older than those obtained for the western Tasmanian granitoid
rocks. The large batholiths which appear to be high Tevel intrusions
(probably less than 6 km deep) are composite in composition.

They have short discordant boundaries which appear to be controlled by

fractures usually parallel to the pre-intrusion folds of the surrounding
fathinna Group. Contact metamorphic aureoles are narrow (0.25 - 2 km
in width).

The Blue Tier Batholith is the more intensively studied of the two and is
predominantly composed of variations of biotite - muscovite adamellite
composition except for the Pyengana Pluton which is a biotite - hornblende
granodiorite. The batholith was intruded passively in a sequence from
early mafic granodiorite tolkelate leucocratic granite which s associated
with the tin mineralisation.

Within the bétho]ith,Groves et at (1977) recognise 17 petrologically
distinct granitic types or groups forming 18 major bodies which are generally
discrete structural entities as plutons, sheets or masses. The granitic
rocks may also be divided into three major groups on the basis of
mineralogical composition:- hornblende bearing granodiorite; biotite

granite and adamellite; and muscovite - biotite granites. These authors
discuss the petrology and geochemistry of these rocks in some detai)

not warranted here.



The nature of thepetrogenetic relationships between the various phases
represented in this batholith have been the subject of a number of recent
studies. In particular,Cocker (1982), Groves et all (1977), Hlggins et al
(1982), HcClenaghan and Williams (1982) and G. S. Bulletin 61 dinclude
discussions on the various aspects of the subject and briefly relate this
to the origin of the tin-tungsten mineralisation which is associated with
the late phase alkali feldspar granite. It appears that the range of rock
types found could not have been derived by fractional crystallisation

from a single adamellite melt.

The Scottsdale Batholith is predominantly composed of granodioritic compos-
ition with a central zone of a coarse to medium grained pink biotite
{-hornblende) adamellite and a marginal phase of biotite-hornblende
grancdiorite, and commonly includes remnants of roof pendants and aligned
xenoliths.

Most evidence suggests passive rather than forceful emplacement of the
granitoid bodies, however minor regional doming and flexuring is indicated
in some areas.
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MINERALISATION

The mineralisation in north-east Tasmania generally falls into two
categories:

(i) gold-silver, with associated rare sulphides of iron,
arsenic, copper, lead and zinc, in discordant guartz
veins commonly at considerable distances from granitic rocks.

and (ii) cassiterite and/or wolframite with rare sulphides in
griesenized granitic rocks or in adjacent quartz
vein systems. -

The Scamander area is unusual in that it also contains some gquartz-sulphide
veins which carry copper, Jead and zinc. The zona1 character displayed by
this mineralisation is discussed at a later stage,

A genetic relationship between this (hydrothemral) mineralisation and
the upper Devonian granitiod rocks of the area has been accepted by most

workers.,

(i) Gold-Silver mineralisation: (being the main subject of

this report). Gold-silver mineralisation occurs almost exclusively withs

discoraant quartz veins formned in tensional fractures in shear zones
in the Mathinna Group sediments at considerable distances from exposed
granitoid rocks. However,there is recorded gold mineralisation from
quartz veining within granitoid rocks at Golconda, Lisle and Upper
Scamander. It is a characteristic of this mineralisation that most

of the precious metals occur in a free form or contained as minute
inclusions within associated sulphide phases. The gangue is normaily
quartz which is commonly dark in colour, from inclusions of sulphide
and wall rock,especially where auriferous.

The temperature of formation of the lodes in the Mathinna Group
appears to be approximately 300 - 350°C.

A detailed description of the mineralisation and mineral association
is included in the discussion on the various gold fields described
later in this report.
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(i1} Sulphide deficient cassiterite-woliframite mineralisation

is closely related to upper Devonian biotite-muscovite granite (e.q.

at Aberfoyle, Storey's Creek and Anchor mines). Minor molybdenite

and gold may also be associated. The Aberfoyle and Storey's

Creek ore bodies are sheeted fissure veing systems overlying

aplitic cupolas, the veins containing quartz-cassiterite and wolframite
together with sulphides such as marmatite and chalcopyrite,

In the Blue Tier district, cassiterite occurs in greisen veins
and as irregular disseminations in thick sheets of altered granite
lying within granite/adameliite.

This mineralisation, which appears to have taken place at considerably
higher temperatures than the gold-silver mineralisation, will not be
discussed or documentdfurther except where any reference to associated
gold has been found (e.g. Gladstone district).

Klominsky and Groves {1970) discussed the contrast between tin and

gold associated granitic rocks in Tasmania. They found that the

".. . marked spatial relationship between the style of tin mineralisation
(referred to above) and biotite granite (and adamgliite) and biotite-muscovite
granite {and adamellite) ..." (alkalic adamellites) has been noted by

many authors and a genetic relationship between them appears probable.

"Primary gold deposits of economic significance are restricted in occurrence
to eastern and northern Tasmania. The relationship between gold deposits
and granitic rocks is not as clearly shown as for tin deposits. Many

of the gold deposits (e.g. Lefroy, Beaconsfield) occur at great distances
from exposed granitic rocks and other deposits (Mangana-Mathinna-Alberton
trend) occur in an elongate line following a structural zone between the
Scottsdale and Blue Tier Batholiths.":

Several authors have suggested a genetic relationship between the gold
deposits and hornblende bearing granediorites and there is <ome 1imited
field evidence to support such an association. (e.g. quartz-gold mineralis-
ation in veins in granitoid rocks at Lisle and Upper Scamander). Kominsky
and Groves found that the chemistry of these granitoids was similar
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to that of granitic rocks from other gold provinces of the world

and thus supported this relationship. They found that the compositions
* of the gold bearing granitoids were distinct from the majority of

the tin bearing granitic rocks,although there is some overlap.

In general it was found that:

- Gold associated granitics. Tin associated granitics

K (atomic amt x1000) 90 90
g (. ¢~y 3 30

However given the available data and the paucity of recent work in this
area, it is not possible to arrive at any definite conclusions concerning
these associations.

The occurrence of gold bearing quartz veins , with associated pyrite,
arsenopyrite and chalcopyrite, in granitic rocks in the Lisle area and

the nearby auriferous quartz fissure veining, with associated pyrite,
chalcopyrite, sphalerite, and galena in the Denison and Lebrina

areas seem important in considering the genesis of the gold mineralisation
in north-east Tasmania.

The only other areas where gold mineralisation is associated with intrusive
rocks in a Gladstone and Upper Scamander.

No recent research work has been done on the determination of the origin
and mode of transport of the gold mineralisation, however it is generally
thought that the metals were derived from a magmatic source particularly
as the host Mathinna Group sediments are otherwise particularly barren
and not considered a 1ikely source rock for the metals.

Twelvetrees (1916) discussed the gold - tin-fungsten association found at
Gladstone at some length. He concluded that tin-tungsten mineralisation

(and any associated gold) was probably derived from the magma and
transported at high temperatures in a gaseous phase (i.e. pneumatolytic)
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(e.g. Royal Standard, Royal 7asman mines); and further, that gold (-pyrite,
arsenophyrite, galena, sphalevite) mineraiisation {e.g. Blue Bell,

Portland, Prince Imperial, etc) was deposited from a magmatic fluid

phase (presumably from the same source) at a lower tempefature at greater

distances from the intrusions. Twelvetrees also noted in a general way

a higher silver content of the gold mineralisation found close to the

granitic "source". Other authors have made reference to the same observation,

but as yet no definitive study to verify this has been carried out.

Certainly the silver content varies considerably, probably reflecting the

deposition at different periods and different temperatures of formation,

but it is tHwught that very 1ittle useful information could be gained

by such studies.

Hills (1916) noted that in general the W-Sr (-Mo -Bi) mineral association

of north-east Tasmania does not contain gold values, although he did note
traces of gold and high values of copper and silver, from samples taken from
the Mt Stronach area.

Hydrothermal alteration features are not widely recognised throughout

the area,which probably reflects the short period and/or limited extent
of fluid flow associated with the mineralising systems and the fact that
many existing well defined fracture channels carried the fluids.
References to possible narrow zones of silicification about quartz veins
have been found (refer discussion upper Scamander district).
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Secondary Enrichment

Because of the often abrupt vertical cutoffs of gold mineralisation

in vein structures throughout the area and the common restriction of
historic mine workings to the near surface zone, it has frequently
been suggested that a process of secondary surface enrichment has been
operating.

Twelvetrees (1907) suggested that the exceptionally rich gold (39ex/t}
near the surface at the Golden Entrance Mine, Mangana was the result of
solution and reprecipitation.

Blake (1939) stated that no economic mining was carried out below 60 m
from the surface in the Mangana goldfield, this limit being presumed to
be the water table below which only primary ore occurred. It is noted
however that the nearby New Golden Gate reefs were payable to depths
more than 300 m below the water table.

Twelvetrees (1906) quoted battery returns from the New Golden Gate Mine,
Mathinna which showed a slight decrease in the gold:silver ratio over a
period and was taken to represent a decrease in the silver content with
depth and therefore to indicate a secondary gold enrichment. Twelvetrees
also quoted similar figures from the New Pinafore Reef, Lefroy gold field.
This type of trend however does not necessarily reflect any process of
gold enrichment.

In his discussion on Lefroy, Broadhurst (1935), stated that the limit

of payability was the permanent water table which occurred at 120 m, and he
estimated that 600 m of the upper parts of the reefs would have to have

been eroded away to bring about the degree of enrichment found in this field.
However, he found it difficult to substantiate such a suggestion. He compared
the area with Beaconsfield where deep weathering was equaily possible,
especially since the alluvial filled valley had its bottom at 112 m below the
surface; yet no significant enrichment of gold values was reported in the
Tasmania Reef although sulphides were absent from the upper 120 m, coming

in strongly below that level.

At Lefroy however, primary suphides which could be expected to have been
oxidized if such extensive leaching had occurred, do occur.
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The association of high gold values with patches of sulphides,
even at depths of 240 m in some cases, suggests the possibility that the
enrichment was an original feature of the reefs, and the further fact that
a number of smaller reefs, which are rich near the surface, fall off in
value and become very small at depths of 30 m, suggests that the decline
in depth marks the roots of the zone of ore shoots.

I consider that the effects of any secondary near surface enrichment of
gold in the oxidized zone are likely to be very limited in extent and that
the abserved distribution of gold in the mineralised veins is more likely
a coincidental reflection of the generally Timited vertical extent of the
mineralisation and the abrupt cut off zones at depth.
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Structural Mineralisation Controis

‘The north-eastern region of Tasmania appears to have been subject to
a relatively uniform stress regime in the period prior to, and perhaps
contemporaneous with, the intrusion of the granitoid rocks.

Faults and fractures occur within the Mathinna Group throughout the area
and have been Tocally important in controlling the distribution of the
mineralisation, These fractures may be broadly divided into long
persistent fractures that are subparallel to the regional fold axial
surface and generally smaller, less persistent tension fractures that are
variable in orientation but are generally normal to the trend of the fold -
axes. These two fracture systems appear to be related to folding and to
have been present prior to the emplacement of granitic rocks, as they have
influenced the shape of these intrusions.

In terms of a regional modei, the development of the fracture systems is
consistent with the exertion of a major horizontal stress from the north-
east quadrant with the subsequent development of north-westerly fold axes and
vertical shears north-south and east-west., In addition to these two shear
directions, tensional openings are liable to occur paraliel to the

direction of compression. The north-south set have developed the principal
veins in shear openings, with the north-easterly trending veins developed

in the tensional openings. As the openings are largely along shear planes

it would not be expected that they would persist for any great distance either
horizontally or vertically as individual openings, but rather as zones of
shear failure which would account of the large number of parallel vein
developments; e.g. New Golden Gate, Mathinna where a number of paraliel

veins exist which have a vertical range of about 240 m and are suceeded at
depths by others.

It is thought that some larger ore shoots, particularly in the Mathinna
gold field, have developed where the veins change in strike or dip direction.

It has also been noted that these “fault fissure" type of vein deposits

are characterised by impersistence of strike and dip extent,and their
commonly slickensided and/or brecciated margins. Tension gash veins, joint
ff]]ings and saddle reefs also occur, but much less commonly.
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‘Threader (1967) discussed the structures of the Mangana to Waterhouse
mineralised belt in some detail. In this belt he documented the main fold
structures to strike NNW-SSE with a wavelength of about 3 km on which

were superimposed folding on several smaller scales. In addition, two
directions of shearing were recognised, one striking parallel to the folding
and one normal to that, with the former being in part conbmporaneous

with the folding and the latter being mainiy of older age. It seems that
recurrent movements on both sets have also occured.

The later shearing movements (ENE-WSW) are considered to havegiven rise to
several major 1ineaments with which later igneous activity and epeirogenic
movements have been associated.

Threader considered that the mineralisation was related,in the Mangana -
Waterhouse belt,to a major shear zone but that it did not appear to bear
any direct relationship to granitic masses nor to fold structures.

Landsyél Imagery:

Anglo-American (Mines References 82/1776; 82/1867) recently conducted a
computerised analysis of the Landstat imagery of north-east Tasmania.

The results of this study show the major fracture trends to be orientated
020°, 080°, 120° and 140° and with a regional strike (of bedding) at
1350 (true bearings).

As a result of fracture density analysis, it was found that high fracture
densities and intersections appear associated with granodiorite outcrops
and to a Tesser extent dolerites. ODirectional density plots indicated
fracture trends are uniform except for the 004° - 026° trend concentrated
in the central northern and eastern part of the region.

Hunting Geology and Geophysics conducted an integrated Landstat Study

of Tasmania at 1:250,000 scale which was subscribed to by GFEL. The norih-
eastern portion of this study is presented in Map 1 , with the locations
of the various areas of gold mineralisation superimposed. As a result it
is clear that Hunting recognise only north-westerly trending structures

as being the major features of the area. The Mathinna-Alberton goid belt
is closely associated with one of these lineaments or faults, which is

in accord with previous dinterpretations, and the Mangana workings are

apparently associated with a separate but somewhat subparallel such
lineament or fault.
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Also it can be seen that for the other gold fields discussed in this report,
there is very little correlation with major linear structures except perhaps
for the Lefroy field which is located close to a major structure., Structures
in-the nothern part of the region (Gladstone, Waterhouse, Portland-Musseiroe)
are masked by Tertiary and Recent sediments.

The distribution of the mineralisation in relation to this study probably
reflects a two-fold setting for the gold mineralisation:

(i) deposits located proximal to related granitoid
intrusions and not situated on major structures (e.g. Back
Creek, Lisle, Golconda, Upper Scamander), and

(i1) deposits located distal to related granitoid intrusives which were
channelled and controlled by existing structures. (e.g. Mangana,
Mathinna-Alberton, Lefroy(?)).
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i 1 - ! Gold Average
Goldfield | nrji?n-e(s)‘r | Period Or(c[;:lsl;cd | production yield .
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4,0 LEFROY GOLD FIELD (Refer Plan 2)

4.1

4.2

4.2.1

INTRODUCTION

Alluvial gold was known from the area from about 1853 and reef

gold was discovered in 1869. The field was worked in about

50 mines, operating onsome 30 different lines of reefs from 1869 to
1896 during which time approximately 172,075 oz of gold was produced
from about 171,465 tonnes of ore. An estimated 5000 oz of

alluvial gold was also produced. Mines Department records indicate
that a further 7,500 oz gold has been produced since 1500, thus
giving a total production for the field of 184,575 oz. Payable
values did not in general extend below 120 m depth.

DISTRICT GEOLOGY

The rocks of the district constitute the most westerly occurrence

of the Mathinna Group,which here consist of a seguence of highly cleaved
sandstones and slates with the gold deposits being virtually confined
to a series of coarse siltstone and fine sandstone apparentiy overlain
to the SK by coarse sandstone and underlain to the NE by slate and
quartzite. The sequence strikes 3209 - 3400 (M) with a genera)

westerly dip of 300 - 500,

- -Basal Permidnlcong10merates unconformably overlie the Mathinna

Beds SW of Lefroy and Tertiary gravels, conglomerate and siltstone
overlie the basement in the Lefroy area. This Tertiary sequence

is partially covered by basalt flows which fill old stream valleys
and are themselves possibly overlain by further Tertiary-Quaternary
sediments.

Mathinna Group

Slate and quartzite occur NE of Lefroy. The slates are dark coloured,
strongly cleaved and phyllitic in places with the cleavage being
commonly crenulated folded. The quartzite is a pale grey, even fine
grained rock with common small quartz veins developed and minor
muscovite defining a po rly developed cleavage. A fine quartz-
siltstone is also associated with these sediments.

A sequence, with a structural thickness of 2500 m of cleaved siltstone,
and sandstone beds with minor slate is exposed in the central part
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of the area. This succession which appears to overlie the slate-
quartzite sequence to the NW, hosts major auriferous veins. The
siltstone is a poorly sorted, light coloured rock with a strongly
developed cleavage and with secondary development of muscovite in
places. Small calcite veinlets are commonly developed.

A sequence of massive blocky, coarse sandstone beds displaying a
poorly developed cleavage, appears to overlie the above sequence
to the SE. A maximum thickness of 250 m is exposed and the
sequence is unconformably overlain by basal Permian conglomerate
to the SW.

The Mathinna Group sediments are considered to be regionally folded
into large open folds,with a series of gen t]e secondary folds
developed parallel to the main structure(thought to be an anticline
between the Lefroy and Back Creek gold fields,although the primary
structures are Targely overfolded.

The primary cleavage predominantly parallels the bedding and
dips west. The occurrence of zones of secondary crenulation cleavage
may represent the axial regions of the larger folds.

Faulting is prevalent throughout the Lefroy area with three sets

being predominant, these being; E-W; NW-SE; and NE-SW sets of

fractures with the E-W set being considered of older age. The
fractures and joints generally have steep dips but the faults generally
havéon]y Tow angles of dip.

Tertiary Sediments

Groves (1965) fully described the stratigraphy of the Tertiary-
Quaternary sediments and their somewhat poorly understood relationship
to the Tertiary basalts.

Certainly,a maximum development of about 30 m of gravel, sandstone and
clays occur beneath the river channelled basalts,and that in some
places up to 15 m of sediments also accumulated between the basaltic
flows of which a minimum of four have been identified in the area.

The basal Tertiary, which can be auriferous, is thought to have

formed in an active environment.
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A younger sequence of sediments which may also carry auriferous

“"leads" probably represent partially reworked basal Tertiary

sediments and may be in part contemporaneous with the basaltic flows.

A thickness of 30 m for the younger sediments may be realistic, however
this is difficult to determine. A high proportion of angular

vein quartz is included in the conglomerate phases along with other
minor locally derived components.

Lenses of well compacted siltstone and sandstone, sometimes lignitic,
are also common.

4.3  MINERALISATION

4.3.1 Alluvial Gold:

Groves {1965) presented a good summary of the limited alluvial
workings at Lefroy and this is presented below:

"Sub basalt leads

The basal lead beneath the earliest basalt flow has been
worked from several shafts, generally on the western

branch of the pre-basalt stream. The East Pinafore

workings intersected gravel and clay on the western

bank of the old stream bed and fairly high gold values

were obtained in the gravel. The old stream bed was

intersected in the Golden Era workings and very coarse
~gravel was found containing coarse gold and giving satis-

factory pan prospects on the western bank. The stream

bed was also investigated in the New Golden Heart workings
where coarse gravel was intersected containing 20 g/t of

atluvial gold, with subsidiary gold in vein-quartz pebbles

and boulders. The Pinafore Company shaft, about 200 m north

of the Morning Star Shaft, also intersected the old stream bed
which was filled by at least 8 m of boulder gravel containing

samples of free gold up to 3.8 g. In this mine, work proved

unpayable due to the immense boulders which hampered mining

operations. Alluvials were also investigated in the Morning
-‘Star Mine by the King Prospecting Association but no gold

was found.

Diamond drilling of the deep leads has been largely
unsuccessful, except in deline ating the old stream beds.
The no. 4 bore (1883) is reported to have intersected

a basal gravel some 2 m thick which contained some gold.

A further bore No 4 (1892), was sunk 10 m south-east of
the No 4 (1883} bore but no gold was found. Two boreholes
drilled in 1937 intersected gold bearing gravel filling
the old wvalley floor. Bore No. 14 intersected 76 cm of
coarse gravel assaying 3.76 g/t gold at 80 m and Bore No.
16 a trace of gold at 90 m. Blake (1938) indicated that
all the sediments below the lowest basalt were assayed for

gold in the 1937 boreholes although the sediments between
lows were not assayed.
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"The drilling results, although not very encouraging,
indicate the presence of gold in the sub-basalt gravel.
The prospects encountered in the workings where the
alluvials were investigated were far better than those
reported from the boreholes although mining conditions
were difficult, This suggests that results from the old
boreholes should not be taken as a true indication of

the quantity of ‘alluvial gold but rather as a guide to its
presence.

Tertiary Leads

Several leads have been traced on the surface to the point
where they appear to pass beneath the basalt, at which point
the workings have generally been discontinued. The leads

of this type include the Pinafore, Golden Point and Native
Youth Leads.

. The Pinafore Lead has been worked from just east of the
Pinafore main shaft to where it passess beneath the
basalt near the Lefroy Deep Leads Company shaft. Some
coarse goid was obtained from the gravel. Broadhurst
suggested that the gravel passes beneath one of the higher
basalt flows, but with precipitous conditions existing it
is possible that it passes steeply beneath the lowest
basalt. A similar lead runs along the east side of Sludge
Creek and again appears to pass bepeath the basalt north
of the Native Youth lode.

Post-basalt leads

In some localities gold-bearing gravels occur in present
day streams and probably represent a certain amount of
reworking of old Tertiary leads and Recent/Quaternary
deposits. "

<. 4.3.2 The Gold Reefs

The following description is largely taken from Hughes (1952} and
Groves (1965):

"About 30 auriferous reefs occur in the field. They
are remarkat:ly parallel, with a general strike of N 80° £
. and the majority dip to the south although the
Native Youth and a few of the smaller reefs dips north.
They occur in a fault system, and some, such as the Pina-
fore, Land-o'-Cakes, and Volunteer, show signs of
repeated movement, with the formation of slickensides,
and crushing of the quartz."

The fractures can be traced on the surface for about 1.5 km and
proved continually to a depth of 380 m. The gold however is
limited both laterally and at depth, although is present in
trace amounts throughout the fractures.,
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"The reefs are concentrated in a belt of softer country
trending NW between harder rocks to the east and west.
They are strongly developed in this central area, but
pinch and die out to east and west on entering the harder
rocks, so that there is a broad echelon arrangement of the
reefs.

The auriferous reefs were.ippgtggcted by two younger systems
of faults, trending NW-SE/respectively. These faults
commonly had a low W-dip, and a predominant horizontal
movement. Many of the fault planes were filled with

quartz.

" The systems of fractures correspond in orientation to the
shear and tension directions of a strain ellipsoid, the
auriferous reefs corresponding to the tension fractures, and
the other two fault systems to the shear directions.”

"The auriferous quartz tends to be found on the walls, with
barren quartz in the centre of the reef. Some of the reefs
occur within shear zones, with well defined walls, as much
as '60 m . apart. The reefs tend to occur on the hanging-
wall or footwall of such zones, the intervening rock containing
numerous veinlets of barren gquartz. "

"The gold is generally associated with vughy quartz on the
footwall and/or hangingwall of the fractures. It is found

in association with stibnite and cervantite, a mixed

antimony oxide formed by oxidation of stibnite, and

more rarely with pyrite, chalcopyrite and arsenopyrite.
Vitreous white quartz is common, particularly in fault zones
and small fractures but is generally non-auriferous., The
association of gold with sulphides was most clearly shown

in the Clarence mine where free gold was extremely rare but
pyrite assayed up to 673 g/t of gold. A small pocket of
pyritic ore at the 800 foot (240 m) level in the New Pinafore
mine is reported to have assayed 50.5 g of gold per tonne, and
represents the only concentration of gold found below 120 m
in the mines.

The predominant feature of the mining field is the consistent
decline in gold values below the 90-120 m levels, and, in many
of the smaller mines, the marked decrease at only 30 m, although
quartz may fill the lode channel., The New Pinafore and
Volunteer mines were extended to a depth of 370 m and 380 m
respectively but yielded very little gold although the Tode
channel in each case was distinct, Gold values generally
declined from about 30 g/t in the upper levels to less than

3 g/t at depth."

The following descriptions of the individual reef systems is taken from
Groves (1965) as reported by Gee (1974):
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"Many of the lodes contained satisfactory gold values

at the surface but were only worked at very shallow
depths, presumably due to a rapid decline in gold values
below 30 m. These include the 01d Comrades, Perpetual,
Equilla, White Pinafore, Welcome, Nugget, Australasian
and McIvor, Prince of Wales, Brisbane, <Tablier, Monkland,
Windermere, Rifleman and Leefloyd Reefs. These were all
described in'someé detail by Montgomery (1897) and Broad-
hurst (1935). A brief description of the larger mines and
exploration carried out since Broadhurst (1935) is given
below.

Chum Reef

The Chum Reef is one of the longest and continuous reefs in
the Lefroy field and consists largely of gold-bearing quartz
with minor pyrite and stibnite. It has been worked to a
maximum depth of 125 m and from the mine plans appears to
have been stoped out almost continually over the explored
length and depth. Three boreholes were drilled by the
Department of Mines in 1935 to intersect the lode along

its proved length at a depth of 240 and 275 m with very little
success: 2.4 m of core at 250 m in No 1 bore assayed 0.6 g
of gold and 0.4 g of silver per tonne and No 3 and 4 bores
intersected only a trace of gold.

Pinafore Reef

The Pinafore Reef comprises a series of quartz veins in a

wide fault zone, and is generally obscured by overlying Tertiary
gravel and basalt. It has been worked extensively to a depth of
90 m with fair success. The reef was tested in depth by
underground mining to 365 m, small pockets of fairly rich ore
occurring at 240 and 330 m. Extensive driving and crosscutting
was carried out at 370 m and five lodes were intersected, all
proving unpayable. Small amounts of gold were found in the
Pinafore lode at this level but were uneconomic,

Golden Era Reef

This reef has been worked to a maximum depth of 76 m where

gold values were high in the east drive on the main lode. The
auriferous quartz extended underfoot but the mine was closed
due to water problems and lack of capital. Four boreholes

were drilled by the Department of Mines in 1936-37 to intersect
this lode at depths ranging from 53-106 m, generally with poor
results. Borehole No 11, however, intersected one metre

of pyritic material at 101 m assaying 11.2 g gold and 10.4 g
silver to the ton.

Clarence Reef

Broadhurst suggested that the Clarence Reef has been faulted
to form two main branches, the North Clarence and South
Clarence Reefs. The North Clarence Reef has been worked from
the Clarence Shaft to a depth of 64 m and two small patches
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of ore stoped out to the east of the shaft. The gold

was associated with pyrite which assayed up to 685 g/t. The
South Clarence Reef has been worked from the East Clarence
and Golden Heart Shafts to a maximum depth of 67 m. In

the East Clarence Mine the main ore shoot pitches shallowly
to the west and several good crushings have been taken from
this shoot.

Morning Star Reef

This reef has been worked to a depth of 128 m in the

Morning Star Mine. Satisfactory gold values were obtained to
the east of the shaft in the upper levels and to the west

in the Tower levels. The available information suggests a
west plunging orebody which became unpayable at the 128 m
level. Four boreholes were drilled by the Department of Mines
to intersect the orebody along the probable extension of the
westerly plunge. Results of the drilling were not encouraging,
borehole No 4A intersecting the only gold recorded, which
occurred in a zone 10 m wide averaging 0.75 g of gold and

0.26 g silver per tonne at a depth of 171 m.

New Native Youth Reef

The New Native Youth Reef was one of the richest in the field

and included the City of Launceston, New Native Youth and
Excelsior mines. The reef, a hard quartz lode, was investigated
to a depth of 243 m. Stoping was carried out along its length to
a depth of 120-150 m but below this the lode proved uneconomic.

A few small patches of gold are recorded from the 243 m level.

Golden Point and Crown Reef

This reef is unusual as it trends NE, It is a short reef
and occurs in strongly fractured siltstone and slate, with
numerous irregular quartz veins. The longitudinal section
of the reef indicates two near-vertical shoots of ore to a
maximum depth of about 100 m. It is not recorded whether
the reef was investigated at a greater depth.

Land-0'-Cakes Reef

This 1ine of lode has been traced for nearly 1.5 km on the

surface but was only worked to any extent in the Land-0'-CakesMine
It was stoped to a depth of about 60 m, exploration down to

the 121 m level indicating a rapid decline in gold values.

Four boreholes were dritled by the Department of Mines in 1938,
three to test the lode at depth and one to test the western
extension of the lode. A trace of gold was found in most

of the boreholes but the results were not encouraging.

Volunteer Reef

The VYolunteer Reef has been worked over a length of about

1220 m and lodes probably continuous with the reef have been

cut over a greater distance. The main workings were the Volunteer
West Volunteer and East Volunteer Mines which worked the lode

to a depth of about 190 m although the better gold values
occurred above 140 m, with the richest ore between 70 to 90 m.

The lodes was explored at depth by underground mining to 381 m
but only very small quantities of gold were found at this depth.
The longitudinal section of the reef indicates a fairly shallow

westerly plunge, A possible extension of the ore a]ong this
p1unge was_drilled by the Department of Mines in 1936-37,
two boreholes failing to intersect any gold-bearing lode.*
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4.3.3 Secondary Enrichment of Goid:

The decline in gold values at the 120 m level at Lefroy is
generally attributed to a process of surface enrichment and
Broadhurst (1935} quoted figures showing a marked decrease in
fineness (i.e. increase in impurities) of the gold with depth.
He calculated that at least 600 m of the upper lodes must have
been eroded and the gold carried from an original 3 g/t, down

in solution to attain the gold values encountered. He suggested
that the sulphides may have acted as precipitants for the gold.

However it is difficult to imagine the downward percolation of
gold through these distances without the complete oxidation of

the sulphide minerals in the reef. The association of high gold
values with patches of sulphides, even at depths of 243 m, suggest
the possibility that the enrichment was an original feature. Also
the fact that a number of smaller reefs rich near the surface fall
off in value and become very small at depths of 30 m suggests the
possibility that the decline in depth marks the roots of the zone
of gold shoots.

4.4 PREVIGUS TINVESTIGATIONS

4.4.1 Government Activities:

The area was first examined by Thureau (1882, 1883) who recommended
deep drilling on the main lines of lode. Montgomery (1897) after

an extensive study also recommended prospecting at greater depths

in the existing mines.

The deep development of the Volunteer mine was examined by Twelvetrees
(1900) to the depth of 380 m and, although, no payable lode was
found below 140 m, recoomended still deeper prospecting.

Nye (1925) examined the Golden Zone mine but no major work was
carried out until Broadhurst (1935) undertook a general survey of
the field. This investigation drew attention to the possible
importance of the sub-basalt deep leads.
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Hughes {1953) later summarised the known information on the
area but again no work was carriedout until Groves (1965) made a
detailed study of the area to determine prospecting targets.

Diamond drilling was carried out by the Department of Mines on

the deep leads in 1883, 1892 and later in 1935 (Blake, 1938), and a
series of 23 holes was drilled in 1935-37 mainly on reef targets at
depths ranging from 37-245m,

4.4.2 Planet Gold (1969)

(Mines Ref: 69-550)

This company investigated the possible bulking potential of the
vein systems at Lefroy. A number of costeans were placed across
the Pinafore Line, the Golden Era-North Clarence Line, the Reward
1ine, the Land 0'Cakes 1ine and the Volunteer line and as a result
produced gold assays raning from a trace only and silver assays to
a maximum of 4.6 g/t over widths varying up to 1.2 m across, from
35 costean samples.

4.4,3 Antony, McKenna and Partners Pty Ltd (1970).

{Mines Ref: 70-656)

In making an alluvial gold proposal it was recommended that drilling
should take place in the Blanket and Sludgel Creek areas to locate
deep leads below basaltic cover and to follow up early Mines Depart-
ment drilling.

4.4.4 Comalco {1977)

(Mines Ref: 71-802)

47t
Investigated the concept of obtaining a bulk tonneage of stratabound

~gold (size 10Mt at 4-5 g/t). The work essentially consisted of the
reassaying of sections from three Mines Department drill holes but it
was found that no more than trace amounts of gold occurred in these.
It was considered however that these amounts may have been sufficient
to account for the gold concentrated into the quartz veins after
remobilisation.
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CONCLUSIONS AND RECOMMENDATIONS

The vein deposits of the area have been extensively prospected
both with respect to extensions of the known systems and to the
possibility of bulking grades in these systems; but all with
very little success.

In view of the nature of the vein systems and the apparent distribution
of gold it is not considered that the area represents a viabie
exploration target. '

Several authors (e.g. Groves, 1965) have pointed to the potential
for alluvial deep leads below the basaltic rocks to the north and
east of Lefroy.  Several workings intersgcted auriferous gravels
upstream from the confluence of S]udgé}<§nd Blanket Creeks.
Drilling results from downstream were rather discouraging but
probably did not give a true indication of the quantity of gold
present. Further drilling is probably warranted in this area. The
area is currently held under EL 35/81 by CRA (expiry date 8.6.84)
and the results of this work should be monitored particularly for
any alluvial results.
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Reefs Recorded gold tonnes ore av. grade max strike max. depth average width {m)
product {oz) {g/t) Au. length (m) worked {m}
worked
Australasian & Mclvor - - {2 oz/t) - 33 (0.05-0.5)
Bain & Richardson - - - - 105 (0.05-0.38)
Brisbane - - - - 45 0.02
Chums 15,000{+) - (6.5 oz/t) 533 125 (0.1-0.3)
Clarence - - - - 60 1.0
Enterprise {Josephine) - - - - - -
Equilla - - (0.5-1.502/t} - 18 0.2
Golden Era (3 oz/t) - 76 {0.45-0.75)
Golden Zone - - (12 g/t}) - 58 0.15
Hit or Miss 8.5 33 - - 82 : 0.3
Land 0'Cakes - - (0.50z2/t)} - 120 121 -
Lee Floyd - - {loz/t) - 22 {0-0.45)
Londonderry - - - - 14 -
Monarch {Bugler) - - - - 121 ' -
Monkland - 100 (2.8-9.1) - 45 -
Morning Star 400 - (6.1-26),(‘ 60 128 {0.6-3)
Never Go Bung/Kitto Chum - - (loz/t) {32) 60 {0.12-0.6}
New Golden Point/Crown 1210 - (loz/t) - - 105 -
’ .ndustry - . - - - 60 -
ew Native Youth 25000 - - 426 243 (to 1)
Nugget - - - 182 45 -
01d Comrades - - - 116 29 (1.8-3.6}
Orlanda - - - " - - -
Perpetual /Hacketts - - {0.8-150z/t) 34 30 (0.02-0.5)
Pinafore 60000 - (loz/t) 457 365 {C.9-1.2)
Prince of Wales 100 100 (loz/t) 30 {1.5)
Queens Birthday - - - - 42 {0.05)
Recruit - (250) (6.1-24.4)94 94 (0.3)
Rifleman - - - - - 0.22
Sentinel - - - - 26 {1.8-2.6)
Specimen H11% 5 1 - - 76 (0.05-0.3)
Tablier - - - - 30 (0.6-0.9)
Vidette - - - - - {0.9)
Volunteer 40000 - (2.6~40z/t) 243 Bl -
Welcome - - - - 56 {0.9-1.2)
™ ite Pinafore - - - - 60 -
amere - - - - 9 0.2
Alluyials 5000 - - - - -
TOTAL : 141,723.5

SUMMARY OF DETAILS FROM REEF WORKINGS

IN THE LEFROY GOLDFIELD

TABLE 4.1
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BACK CREEK GOLD FIELD (Refer Plan 3)

This gold field dates back to about 1869, 1t had been twice abandoned

by 1884 but workings continued from time to time up until the 1920s’.

5.1  LOCAL GEOLOGY

The Mathinna Group basement consists of a mixed series of slates

and sandstones. The beds strike 320° (m) and dip 65° NE. From
comparison with bedding attitudes in the Lefroy area, it is
considered that the beds have been folded into a number of open wide
amplitude folds.

The relationship between the auriferous Tertiary gravels and the
basalts has been discussed in some detail in the Titerature but they

are concluded to represent contemporaneous flows,

5.2 MINERALISATION

5.2.1 Alluvial Gold Workings:

It is estimated that about 10,000 oz gold were recovered from an

area of approximately 20 ha,worked to an average depth of about 4.5 m.
The alluvial leads are largely worked out and there is only a limited
potential for additional reserves below a basaltic covering.

The four main leads (White, Red or Albion; Blackman or Back Creek;
and Cardigans or Prince of Wales) are of Tertiary age. They are deep
leads covered by later drift and are now reexposed in slightly
different stream channels towards the south and east. The leads
pass laterally into penecontemporaneous basalt fiows.

The auriferous "wash" distribution is similar in all the leads,
being largely concentrated in the lower horizons overlying sometimes
apparently clay rich (?altered) Mathinna Group sediments, The

leads steepen towards the basalt and a false bottom with two
auriferous horizons may be developed.

The source of this gold is considered to be locally derived from the
small auriferous quartz veins found in the locality.
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The possible extension of the leads below the Tertiary basalts

has been the subject of several stages of drilling programmes
discussed in detail by Marshall (1969). It was considered that
there is little chance of finding substantial thicknesses of
auriferous gravel along the Back Creek leads and further drilling
was not recommended.

Quartz Veins

The quartz veins occur in more or less parallel fissures and

comprise a number of narrow irregular and discontinuous auriferous
quartz veins in the Mathinna sandstones and shales. The dominant

trend of the quartz veining is NE whilst a second set of veining appears
to parallel the strike of bedding. The maximum width of individual
veins is in the order of 0.8 m,

Some clay rich sandstones which host zones of closely developed
mineralised quartz stringers over about 3.5 m widths may represent
zones of hydrothermal alteration:zand probably constitute the only
potential for possible bulkingin the area (e.g. Union Mine and the
Sir John Franklin Mine where grades of 9 g/t were bulked from a 3.6 m
wide zone which carried 13 veins the largest being 0.6 m wide.

The various authors who have studied the area considered that some
secondary surface enrichment of gold had taken place as indicated
by the fact that in general goid values decreased below the 15 m level.

The main areas of mineralisation are closely associated with the
Tertiary alluvial leads and are considered to have contributed the
gold found in these deposits.

Montgomery (1894} noted the common appearnace of many much wider
(to 1.8 m) more persistent quartz veins throughout the area, but
where prospected these were found to be barren.

A minor occurrence of chalcopyrite in a nearby slate quarry is
mentioned but this is not considered to be significant nor related
to the gold mineralisation.
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PREVIOUS INVESTIGATIONS

CRA (1982)
(Mines Ref: 83-1955)

CRA gave some consideration to the potential for deep leads in

EL 53/80 which covered the Back Creek area. A reconnaissance

ground magnetic survey was conducted to define the margins of the
deep Tead basalts. It was considered that the deep lead represented
the best potential in the field but that it contained only a very
limited tonneage potential. A limited amount of scout drilling

to define and evaluate sub-basattic deep lead gravels of the Back
Creek system were recommended. However CRA relinquished the licence
without conducting this work.

CONCLUSIONS AND RECOMMENDATIONS

Alluvial potential:

It isconsidered that only very 1imited potential exists for reserves
of alluvial gold to be found as extensions of the formerly worked
areas. No new work is recommended.

Quartz-vein potential:

The only real potential is considered to be zones of closely
developed mineralized quartz veining as described from the Union

and Sir John Franklin Mines. The relocation and sampling of such
zones would be justified to establish vein density and grades,

and to Took for structurai extensions of such zones if they appeared
to be significantly mineralized.
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Recorded
Au produced {oz) tonnes ore av. grade max, strike max. depth average width (m)
{g/t) Au. Tength (m) worked {m)

Back Creek Aliuvials 10,000 - 0.346(g/m3) - - -
Lady Emily (A11 Nations - - (10) 60 - 0.6
Moonlight)
Major (Leura) - - - 365 30 0.76
Never Mind (Albion) - - - - - 0.6
New Hidden Treasure 53.9 17 97 40 45 0.45
Sir John Franklin 2?2 30 22.4 28 52 0.07
Union - - - - 24 g.6
TOTAL:

10,075.9

SUMMARY OF DETAILS FROM WORKINGS IN THE BACK CREEK GOLDFIELD

TABLE 5.1
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6. THE LISLE - QOLCONDA - LEBRINA - DENISON GOLD FIELDS (Refer Plan 3}

6.1

GENERAL ‘GEOLOGY

The NW striking (NE dipping) Mathinna Group sediments, which here
comprise predominantly impure quartz sandstones and minor siltstones
are intruded by small apophyses of Devonian granitoids related to
the Scottsdale Batholith (370 my).

The Lisle and Golconda areas of mineralisation are undertaken by
either intrusive rocks or thermally metamorphosed sediments, whilst
the Lebrina and Denison areas, although not within the contact
metamorphic aureole, are probably underlain by intrusives at shallow
depths.

The contact metamophic assemblages in order of decreasing intensity
are: thinly foliated quartz-feldspar-biotite schist; dark quartz-
plagioclase-biotite (-cordierite) hornfels; spotty hornfels;

and partial hornfels with remnant cleavage. This zone reaches up
to 2 km in width marginal to the intrusive rocks.

The intrusive rocks are predominantly biotite-hornblende grancdiorites,
but a number of variations are known and as these rocks have not been
studied in any detail it is not known if mineralisation can be
correlated with any particular phase.

Thureau (1882) described the granitoid rocks underlying the Lisle gold
field as being friable and light grey-reddish coloured; containing

a large percentage of dark green mica, with some quartz and hornbiende
and also being pyritic. He called these rocks "syenitic" and noted,

as have subsequent workers (Twelvetrees 1909; McIntosh-Reid, 1926)

that they do not appear comparable with the tin bearinggranitic rocks
of NE Tasmania)particu1ar1y in as much as they are distinctly lacking
in muscovite. These intrusive rocks are sometimes referred to as being
clay rich and it is therefore considered that this, in addition to
their basinal,low relief,topographic expression may indicate widespread
hydrothermal alteration. The mineralisation found in these rocks

will be noted separately.
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The alluvial gold deposits are essentially contained in Tertiary-
Cenozoic basin formations contained in the granitic embayments.

MINERALISATION

Alluvial,

Alluvial gold workings were concentrated in the Lisle Basin

where the main workings included Lockwood Terrace, Donnelly's
Terrace, Cox's Creek, Callaghan's Creek, Main (Lisle) Creek, Red
C1iffs, Thomas Creek, Watts Creek, and Bessells Creek. The New
Bonanza G.M.Coy; Lisle Hydraulic G.M; Mt Arthur Properties; Tasmanian
Consolidated Ltd, and Lisle Dredging Coy, were the main operaters
during the period 1878-1909. Other workings were at Lone Star Creek
and Tobacco/ Cvadle Creeks.

An estimated figure of 250,00 to 300,000 of gold production has been
made from the Lisle Basin. The gold was recovered from various levels
of alluvial,elluvial and "lead" deposits,where generally a 1.8 m

thick auriferous gravel wash which rested on a soft weathered granitic
basement was covered by upto 7 m of gravels. Gold was commonly
concentrated with carbonaceous material,

These alluvials were of Timited extent and were largely worked out.
Reference to weakly auriferous quartz veining in both granite and
contact rocks suggests a local source of the gold.

The alluvial gold production from Tobacco and Cradle Creeks is
estimated to be 2000 oz. This being derived from a small area of
well worked 0.45 m thick gravels, resting on a slaty bottom,
covered to 3 m of clay overburden. This area appears to be outside
the contact metamorphic zone.

Quartz Vein
The district would appear to contain two styles of auriferous quartz

vein development -

(i) those associated with the granitoid intrusives
and the immediate contact metamorphic zone, and

(ii) those from the unmetamorphosed Mathinna Group.



(i)
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Lisle - Golconda Areas:

Thureau (1882) described weakly auriferous quartz-

pyrite veins from both the intrusive and country rock

from the Lisle Basin. These were described as being
irreguiar, limited in size and extent (largest being 0.6 m
wide) and displaying no apparent structural control. 1In
fact, he noted "...the whole of the granitoid formations
are traversed by attenuated quartz veins charged with

very fine gold".

Examples of auriferous gquartz veins were seen in the
Titmus and Dodgshuns Tunnel on intrusive contacts where
narrow kaolinitic quartz veins in sandstones and granitic
rock carried 4.6 g/t gold; and also in Donnelly's adits
where a number of up to 5 cm wide, auriferous quartz
veinlets occurred over a 1.5 m wide zone which was 120 m
in length.

Thureau (1882) held the view that if any significant

bodies of mineralised quartz were to be developed these woul
probably occur at the intrusive margins. He also referred
to the presence of 9 m wide hard dense dark grey dykes
composed of quartz with a black mica, hornblende and some
opaque corundum. (The alluvials are also reported to
contain sparse rubies and sapphires). The significance of
this assocation is not known but may be worthy of further
consideration regarding the genesis of the mineralisation.

Molybdenite and tourmaline have been reported from

joint sufaces of biotite granite in the area, and rare tin
was reported from the alluvial workings. In addition,

small veins of quartz-tourmaline-molybdenite cut granitic
rocks in the Lone S