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ABSTRACT -

Because of access daifficulties the Exploratien Licence
Area 53/70 on the West Coast of Tasmania has not

baeen well prospected in modern times. With the
exception of some drilling by Aberfoyle in the

Mt. Lindsay area, and some old workings at the

Stanley Reward gossan and Livingstone Creek gossan,.
there has been no sub-surface exposure.

The host rock for all the major mines in the area, the
Success Creek Phase, hasg been identified, and it
traverses the area at least intermittently, from the
south east corner near Renison Bell to the north

west corner near the Rocky River wmine area. For much
af this distance it is in contact with the Meredith
Granite or the Crimson Creek Argillite., However,

as the latter formation is believed to be underlain at
shallow depth by the Meredith Granite, the whole
course of this Success Creek Phase within the area

is highly prospective for tin.

Economic mineralisation within the area appears to

be mainly cassiterite with some prospects also of
zinc, copper, silver and lead in either stratabound
replacement mineralisation, or there is a possibility
of a carbonatite mineralised with base metal sulphides
at the Stanley Reward. :

The area does contain some known 'ore reserves':-

At Mt, Lindsay there ig a drill indicated reserve of
73,300 tons of 0.926% Sn, and an inferred reserve of
26,600 tons of 0.407% Sn.

On the edge of the Stanlev Reward there is a tin 7 ﬂ
gossan, which detailed channel sampling showed as ,
containing 740 tons per vertical foot of 1.14% Sn.

At Livingstone Creek 1% miles to the north west,
there is a very large gossanous lode at least
800 ft. long and 25-100 ft. wide which requires
sub-surface testing.

The future program should concentrate on ensuring
adequate access initially, followed by detailed
geological mapping. As there is little exposure,
there must be a considerable amount of costeaning..
The next seasons program should cost $52,000, and
from then on it should be possible to operate
effectively within the area for most of the year
and in almest any weather.
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GENERAL DESCRIPTION

1.1 Location and Access

(a) Exploration Licence Area

Initially application was made for an Exploration .
Licence of 85 sguare miles in the Stanley River,

Mt. Livingstone area in 1968. After repeated

regging and submissions an area of &0 square miles

was granted as from the 10th of December 1970 and a
further 4 square miles granted on the 17th of November,
1972, The licence is granted for all minerals.

{b) Location

The area is in the central west coast of Tasmania,
roughly mid way between Renison Bell and Savage River.
It contains most of the country drained by the
Stanley River into the Pieman River.

{c) Access

The Pieman River has always been a major barrier teo
access from the east, south and west. The area to
the north is densely vegetated for most of the 20-25
miles to Waratah.

At this stage in exploration‘the area is best approached
from Renison or Zeehan. There is a vehicular track

from Zeehan to the cage over the Pieman River near the
entrance of the Stanley River., From the northern side

of the cage there is a well defined foot track, mostly
travelling along the ridges, to the Stanley Reward.

It is usually possible to ford the Pieman in summertime,
(January through to March), when the river is often
only 2-3 feet deep, near both the cage crossings. The
rest of the vearthe river is generally too high.

A track to cross the Pieman near the Stanley has been
marked out preparatory to bulldozing. Recently Renison
Ltd. have improved the Comstaff track from Renison Bell
to the Pieman~Wilson River Jjunction. They have driven

a track Tor about. three miles north of the Pieman towards
Mt. Lindsay. Part of this track could be used for access

“to our country east of the Stanley and then crossings

of the Stanley constructed, However, although the Stanley
is not a bilg river, there is almost instant runoff from
its watershed and crossings would wash out freguently.

Most of the country west of the Stanley with the exception
of Mt. Livingstone itself, is steep but fairly open. Here
access is no problem, although the gullies generally
contain dense vegetation.

. s /2
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Until such time as the Pieman Dam at,; Stringers

Rivulet is filled there will always be major problems
in getting equipment and most supplies into the area.
When the dam is filled barges could be used near the
Stanley. Otherwise, we are limited to access in summer
only by fords.

The practical approach is to construct a landing
strip for fixed wing aircraft north of the Pieman.
Fuel, diamond drills; men and supplies could then

be brought in or out at most times of the year. Only
earth moving plant would be stranded until the
summer Seasons.

A suitable site for a strip 2000 feet long is on an
east-west ridge two miles south of Mt. Livingstone

at an altitude of 1650 feet midway between the
headwaters of the Paradise and Meredith Rivers. The
area has no gullies, is reasonably flat, draining well
and containing large quantities of gravels. There are
no trees or mountains in line with the approaches.
Prevailing winds would probably be from the west to
south west.

(d} Infrastructure

If a mineable ore deposit were located in the area
infrastructure costs would not be very high as access
to markets would presumably be via the Emu Bay
Railroad, which at Renison Bell is three miles from
the south east corner of theé property.

It. is presumed that power from the Pieman River

hydro electric scheme would traverse the southern )

margin of the area. There are - ample supplies of water
available within the area together with large numbers

of skilled miners and contracters. Zeehan is

growing rapidly in population with room for expansion.

With regard to location, Zeehan is 181 miles by road to
L.aunceston, 180 road miles to Hobart, and 95 miles to
Burnie. There is a bitumen landing strip at Zeehan
which would be about 14 miles south east of the
proposed landing strip near Mt. Livingstone.

1.2 Historical, Past Exploratibn

Although the area has been well prospected for

alluvial tin and there has been modest scale mining

at the Stanley Reward alluvial area and the Mt. Lindsay
tin lodes, there has been very little in the way of
geclogical investigations. FProspecting of this area

has been greatly retarded because of access difficulties.
Alsa, the Oonah Quartzite and Slate was generally regarded

as unprospective.

veo/3
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Waterhouse, (1914), has supplied most of the
geclogical data. There has been subseguent regional
investigation of some parts of the area by the

Mines Department, (B.L. Taylor, 1954), and within a
Doctoral thesis by D.I. Groves. Some regional work
has also been carried out by Rio Tinto, (W.J.Atkinson,
1955/6), and Aberfoyle worked on part of the area for
many years drilling the Mount Lindsay lodes.

1.3 Physicgraphy and Geography

(a) Relief

The area of interest is generally mountainous, the
highest point being Mt. Livingstone at 2564t.

The river system around the area consists of a

series of tributaries running into the Pieman. The
major watercourses are the Wilson and Stanley Rivers,
the headwaters of the Paradise and Rocky Rivers, and
Northridge Creek. The importance of the pattern of
drainage is that all the rivers have been rejuvenated
by uplifting within the region. This has resulted in
a great degree of erosion, particularly at the
headwaters, downcutting, and the subsequent dissection
of the area and the formation of a series of ridges.

The Pieman River itself is in the process of
downcutting and in places its banks are at an angle
of 30 or more, adding to the difficulty of crossing
the river when the water level is high.

{b) Rainfall

At Zeehan the average annual rainfall is 97 inches
at an altitude of 500 feet. It is thought that the
“rainfall within the Licence area would be greater
than this. Most of the rain falls from April to
November.

(c) Vegetation

Button grass is the most common type of vegetation

within this area giving clear open regions,

particularly along erosional surfaces and the ridges.
Thicker vegetation is usually confined to the

rainforest areas, mainly around Mt, Lindsay, Mt. Livingstone,
and along the Pieman valley, and the 'horizontal'

scrub and bauera within the gullies and along the river
beds.

ee /b
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GEOLOGY

2.1 Regional Geology

The oldest rocks in the area would be the Whyte
Schists of earlier Proterozoic age to the west of
our area, They contain sericite schists, gquartz
mica schist, and a schistose quartgite riddled with
barren, milky gquartz, mostly highly deformed.

The Oonah Quartzite and Slate is believed to be of
upper Precambrian to lower Cambrian age. It congists
of sandstone, quartzites, siltstones and shales.

The uppermost portion of the sequence contains
spilitic lava flows and pvroclastic bands and is
called the "Success Creek Phase'" in the Renison area,
and the "Success Creek Group'" in the Zeehan area and
west of the Wilson River. The main difference
between the two being the presence of carbonates and
sandstones in the "Phase! but not in the "Group".

As there are dolomites, calcite and calc silicates
near the south western margin of the Meredith Granite
plus sandstones in the horizon running around the
western edge of this Granite, it is thought that the
continuation of thig segquence to the west of the
Meredith Granite represents the "Success Creek Phase!
rather than being part of the "Success Creek Group"
as mapped by Taylor in.1954. The "Success Creek Phase)
is recognised again at Mt. Bischoff to the north east
of the Meredith Granite. Here it is called the

Mr. Bischoff Sequence. There does appear to be

stratigraphic continuity north and south of the Meredith

Granite of other units as well. .

Further to the north west of the Licence area at the
Savage River Mine workings, it is uhderstood that at
least part of the iron ores represent the oxide
facies of a large 7?Proterozoic magssive sulphide body
assoclated with the dolomite and amphiboliteg. There
are some dacites within the amphibolites.

Aeromagnetic patterns suggest southward repetition

of the magnetite bodies just to the west-of our area
in the Paradise Creek and also at the Meredith River.,
It further suggests that the amphibolites diverge
from the Rocky River towards Corinna. These may be
what was called the Bernafai Volcanics. In addition,
there is a seQuence of magnetic lows trending south
east from the Stanley Reward and close to the top of
the Oonah Quartzite and Slate unit. This is coincident
with the horizon of the Success Creek Phase. A small

N




67 v

ridge of aeromaghnetic highs runs from the Stanley
Reward area to the Rocky River. It 1s thought that
this would represent continuity of the hematite
magnetite lodes all the way to the Rocky River Mine
which is known to be a magnetite, hematite, pyrite
and chalcopyrite deposit.

It appears that the Crimson Creek Formation lies

in most places, conformably on the Oonah Quartzite
and Slate. It consists predominantly of mudstones
and shale with quartzites, greywacke and also minor
intermediate to basic volcanics, chert, conglomerate
and calcareous shales with some thin tuff horizons.

Mineralization appears to be located mainly in the
"Success Creek Phase'" and, to a lesser extent, in the
Crimson Creek argillite. There appears to be both
stratiform base metal mineralization, prechably
synvolcanic, and also replacement mineralisation

derived from the Devonian granitic fluids. The economic
minerals are cassiterite, chalcopyrite, sphalerite, silver
and galena. There has been some nickel, copper,

asbestos and osmiridium recovered from areas of Upper
Cambrian ultramafic intrusion.

Mosgt base metal mineralization appears to be related
to the acid Mt., Read Volcanics; however, in some cases
it appears to be associated with the more intermediate
to basic volcanics. It is reported that the Mi. Read
Volcanics are interbedded with the Oonah Quartzite

and Slate at Que River and would be partly equivalent
to it.

2.8 Geology Within the Licence Area

The area is comprised of the Conah Quartzite and
Slate, and its southern and south western contact
with the Meredith Granite. There is also about 2
square miles of the Crimson Creek Formation
between the Stanley Reward and the Mt., Lindsay
mine. In addition, there are small areas of
Pleistocene gravels at Livingstone Creek and the
Stanley, both of which have been sluiced for tin.

{a) The Oconah Quartzite and Slate

Petrographic descriptions by Dr., G.J.H. McCall are
attached. Samples Z1 to Z21 are of the Oocnah Quartizite
and Slate, and samples Z34 and Z35 are from the Success
Creek Phase, or Lower Crimson Creek Formation.

Q.l/6
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It is suspected that the mafic and ultramafic
intrusions reported further south with the
Cambrian units are also present in the QOonah
Quartzite within the south west corner of our
area, although these have not vet been found as
outcrop. The aeromagnetic and geochemical results
gtrongly support such a conclusion.

The intermediate to basgic volcanics described
south of the Pieman as Montana Melaphyres are
suspected to alsc occur within the area north of
the Pieman. These rocks normally weather deeply
and even in an area of good exposure would be hard
to find.

{b) The Crimson Creek Formation

Within the Exploration Licence area this unit
contains a sequence of geosynclinal Cambrian
sediments consisting mainly of greywackes with
minor volcanics and shales which have been tightly
folded and faulted. Around the Mt. Lindsay area and
to the south east there has been a repetition of a
favourable host rock, a dolomitic horizon by axial
plane faulting.

The Formation within the Licence area ig probably
underlain at a shallow depth by the Meredith Creek
Granite. In areas to the east and south east this
formation is known to contain small bodies of Cambrian
amphibolite, pyroxenite, serpentinite and undifferen-

- tiated Dbasic and ultrabasic rocks.

In the Mt. Lindsay area the Alston Volcanics,
probably of andesitic composition, contain pyrrhotite,
chalcopyrite and actinolite as common minor
constituents. The underlying Neagle Beds contain some
thin tuff heorizons, one of which at least, contains
disgeminated pyrrhotite and another chalcopyrite.

Most other rock units in this area carry abundant
pyrite and pyrrhotite. The granite is believed to dip
at 25 to 26 in a south easterly direction underneath
this formation.

{c) Stanley Reward Dolomite

Waterhouse, in 1914, described an extraordinary
crystalline delomite in contact with the granite, the
Crimson Creek Formation and alsoc the Oonah Quartzite.
He could not correlate it with the Ordovician Gordon
Limestone at all. As he could not visualise it as
being intrusive to the granite it was considered to
be pre Jurassic. However, it is also possible that
this could be part of a carbonatite intrusion.
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The age of the Stanley Reward dolomaite 1s not known
but it is known to be mineralised. Waterhouse
described it as pure white but containing bands

of magnetite and in thin section, forsteritic olivine.
There had been subsequent silicificetion in places

and the development of magnetite dykes 8~9 feet wide
with magnetite present in massive, aggregate and
scattered crystal form. This hardly seems comsistent
with a sedimentary dolomite.

Exposure of the dolomite was poor because of a thick
covering, in places over 30' deep, of pug, believed
to be derived from the weathered dolomite., However,
Waterhouse observed disseminated pyrite in many places
and alsoc the presence of '"asbestos"., He also noted
the presence of a pyritic area within the dolomite
which contained only three minerals, pyrite,
cassiterite in abundance, and stilbite. The
cassiterite post dated the pyrite. Surface sluicing
of the pug revealed abundant crystals of pyrite and
pyrrhotite, galena and sphalerite.

There are, of course, a number of other possible
explanations for the presence of the mineralised
dolomite. However, it is not of great consequence at
this stage how it got there. Dolomites in this
environment and location make excellent host rocks
for replacement mineralisation in an area which is
known to be highly mineralised.

{d)}) The Meredith Granite

This intrusion of approximately 300 square miles in
area is classified as an adamellite and is probably

a multiple intrusion. From slope measurements confirmed
by drill data, it slopes at an angle of 25 to 26
degrees in the south east under Mount Lindsay Mine

and towards Renison. The contact on the south

western margin appears to be nearly vertical.

The source of the cassiterite ore bodies at Mt. Bischoff,
Renison and Queen Hill is believed to be replacement,

of the Success Creek Phase by means of Pevonian

granitic fluids. In the case of the Cleveland,

Mt. Lindsay and Razorback Mines it was by replacement
of the Crimson Creek Formation.

The granite has a considerable metamorphic aureole.

It would undoubtedly be the source of the tin in the
Livingstone Creek lode and the Stanley Reward, but

it is surprising that there is not more cassgiterite,
boron or fluorine rich. minerals present in the dolomite
plug, which would have represented an ideal

replacement medium if it were Devonian.

ces/8



2.3 Structural Geology

There is little detailed data available on the
Exploration Licence area. Major structures were
produced by the Tabbarabberan movements, with the
major trends heading to the north west. Dips are
generally very steep, and minor folding is intense
and common.

From the south the following structures have been
recognized:~

The Huskisson syncline trending N.W. in the south
and swinging around to the N.N.E. in the north.

A N.W. trending anticline two miles east of where
the Stanley River joins the Pieman.

The Northridge Fault crossing the Pieman at the
Stanley River junction and heading N.W. to
Northridge Creek.

A N.W. trending fault crossing the Pieman near
where the Wilson River joins the Pieman. This
iz close to the Cambrian-Precambrian contact.

Two N.W. trending inferred faultg crossing the
Pieman roughly by Lone Hill Creek and the
Western Rivulet. '

An inferred fault trending W.S.W. from Mt. Livingstone
with tight minor folds evident in resistant beds just
south of Paradise Creek near the western edge of the
Licence area.

Some closely spaced synclines and anticlines in the
Crimson Creek Formation south east of Mt. Lindsay.
These trend N.W.

At Mt. Lindsay, some very tight folding of the
Crimson Creek Formation accompanied by axial
plane faulting.

Tayior in his 1954 Report on the 'North Pieman
Mineral Area', made a structural analysis of the
country to the east of the Huskisson Syncline
from which we extract +the following paragraphs:

'The net result of these movements has been that.the
general area Rosebery - Renison Bell - Crimson Creek -
Copper Nickel Field ~ North Dundas - Ringville -
Williamsford - Rosebery, is a structural "high"
occurring at the intersection of two fold axes roughly
at right angles to each other, and further, it has
been subjected to considerable stress from the
east~directed pressure to the north and the west-

.../
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directed pressure to the south. Thus 1t has been
considerably contorted and fractured. The chief
structural feature which has emerged from the

present investigation is the extreme contortion and
fracturing of the general area above specified., This
has made it a most likely area for potential mineral-
isation.

" Although the present.writer has not extended the
work outside the area of the two major folds, some
evidence has been obtained to show that further folds
exist parallel to the two mentioned. It is considered
that, when the complete picture is formed, it will
be shown that, over the North Pieman area and
extending southwards to include the Dundas and Zeehan
districts, there are a series of east-wesgt trending
anticlinal and synclinal axes, and that between
Rosebery and the sea coast there is another series
of such axes trending slightly west of north. The
structural highs produced by the intersections
of these fold axes, especially where fractured by
tearing movements, are potential areas of mineralisation.

' From our own airphoto interpretation there appeared
to be 28 ring structures observed in a band

' trending N.N.E. When some of these were examined
on the ground however, they were found to be
incomplete circles and these structures are now

' hbelieved to be related to intense minor folding of
the Oonah Quartzite. They occur both north and south
of the Pieman River. The fold axes have not wyet been
determined but, in addition to the local N.W.

' trends, there are, in areas to the north east near
Waratah, and to the north west near the Donaldson
River, prevailing N.N.E. trends in the Oonah

. Quartzite and Slate,

Examination of the regional aeromagnetic data of

Rio Tinto Exploration and the local aeromagnetic

data of Aberfoyvle Ltd. shows that the band of intense
acromagnetic highs related to the Savage River iron
ore deposit splits into three groups around the

Rocky River Mine area.

The main group continuing due south gives two spot
highs which at outcrop are known to be magnetite
deposits. The divergence to the south south-west

ig a continuous ridge which is probably related to
the Bernafai Volcanics' To the south east there is
another low ridge of magnetic highs which runs to
the Stanley Reward area. This is flanked by a line
of distinctive magnetic lows. These lows are thought
to describe the Success Creek Phase, zhowing its
continuity from the Pieman-Wilson River junction and
extending at least to the Stanley Reward.

eea/10
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10.

The ridge of magnetic haighs from Rocky River

to the Stanley Reward area 1is coincaident with the
known magnetite skarn gossan in Livingstone Creek-
and the small gossan just north of the Stanley
Reward. This may indicate continuity of the
metamorphic effects of the granite intrusion all
the way to Rocky River, '

2.4 Economic Geology

Within this region there has been considerable mining
development . Former mines of conseguence include:-~

Mt. Bischoff - Sn

Waratah area - Pb, Ag, Cu, Sn

Zeehan, Heemskirk area - Ag, Pb, Zn, Sn from many
mines

Dundas area - Ag, Pb, Zn, Sn

Chester mine - pyrite

The major mines currently working are:-

Mt. Lyell -~ Cu, Ag

Rosebery, Mt. Read area -~ Zn, Pb, Cu, Ag, Au
Renison - 8n

Mt. Cleveland - 8n, Cu

Savage River - Fe

Two prospects at least have been suggested as
likely for development in the near future:-

Queen Hill -~ Sn and base metals
Razorback - 8Sn

Many of these mines are, or were, of large size.
Details of their cutput and geology is well documented.
It would seem that such a high density of ore bodies

in an area of poor exposure and difficult prospecting
conditions suggests that the potential for repetition
of mineralisation is good. Some of the ore bodies
appear to bhe of submarine exhalative massive sgulphide
type, but in a number of cases the genesis of ore
bodies is hard to explain adequately and ore controls
are not known well enocugh.

Within the Exploration Licence area there has been
lode mining for cassiterite at Mt. Lindsay and at the
Stanley Reward, with alluvial miuning for tin in the
Stanley Reward area and the Livingstone Creek flats
There was some lode and small scale alluvial mining
for tin within the Meredith Granite. It would appear
that access difficulties and high packing costs
severely restricted economic development in this

area of known mineralisation.

... /11
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2.5 Economic Potential

(a) Tin

Aberfoyle Litd. examined the Mt. Lindsay Mine area
from 1963 to 1970 and established drill indicated
reserves of 600,000 tons of about 0.8% Sn. Details
are not available as yet. Part of these reserves are
known to exist within our Licence area and they are
not covered by Mining Lease.

We have ohtained a copy of the 1963-64 drill results
showing an indicated 73,300 tons of 0.926%Sn with a
further 26,600 tons of 0.407%Sn within our area.

Much pf Aberfoyle's testing for Sn seemed to be based

on the magnetite-tin connectjion and self potential
anomalies. Their test results showed that although
cassiterite occured outside magnetite. and self potential
highs, these geophysical techniques were still the
primary search tools used.

Large scale geochemical anomalies for copper were also
located. There were reports of abundant fluorite,
axinite and a little scheelite in places. Further
exploration in the Crimson Creek Formation szeems
justified.

At the north west margin of the Stanley Reward there
is a small stanniferous gossan lode. It has a few
small shafts and a small adit on the lode which, at
outcrop, is 300 feet by 25 ft. Aberfoyle Ltd.
systematically channel sampled this lode and came

up with a result of 740 tons per vertical foot
averaging 1.14 &n at outcrop.

There is also a large stanniferous, skarn like gossan
at the head of Livingstone Creek, This is a limonite-
hematite-magnetite body with the iron oxides in a
peculiar radiating or spherulitic crystalline form.

It is cut in two by a central fault and is at least
800 feet long at outcrop, 25-100 feet wide, and up

to 30 feet above the creek bed. It is entirely

within sedimentary rocks. Thin sections and an
occasional gossanous appearance show the presence of
fine sulphides.

Surface testing by both Aberfoyle and ourselves showed
tin values to be sporadic and variable with a maximum
of 0.79%. For our most recent traverse we endeavoured
to gample fresh rock - preferably magnetite, This

line of samples showed reasonably consigtent results
averaging 0.44% Sn. There is also prospect for extension
of this deposit as similar spherulitic limonite was
found at least 600 ft. upstream of outcrop. The country
here is very densely vegetated, and it appears that
this deposit: justifies some exposure and costeaning
and, probably some subsurface testing.
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The Livingstone Creek and Stanley Reward alluvial
flats would both contain subsgtantial tin bearing
alluvium. If access were improved and esarth moving
machinery could get into the area it would
undoubtedly justify detailed testing and some treatment.
Aberfoyle Ltd. carried out some early estimates of
volume prior to trenching and testing the flats.
They conservatively estimated 500,000 cubic yards
of gravels at the Stanley Reward, and half this

at Livingstone Creek. We do not have test results,
but cassiterite is frequently evident.

There is also reputed to be a stanniferous gossan
south west of Mt. Livingstone. The gossan was not
located in the time available, but the markers
mentioned were all located exactly as described.

It is likely that the western margin of the Meredith
Granite beyond the upper Livingstone Creek deserves
investigation for tin. The Succeas Creek Phase south
east of the Stanley Reward would also seem to require
praspecting when access is improved.

- {b)} Base Metals:

The dolomite plug at the Stanley Reward,described
by Waterhouse as being at least 30 acres in extent,
must make an important prospect, as 1t is known to
contain sphalerite, galena, and in calcareous rock
to the south east, chalcopyrite. If this is pre
Devonian it should carry abundant cassiterite in a
gimilar fashion to Mt. Bischoff and Renisoun. If it

“is post Devonian it would probably be a carbonatite

containing sulphides with a good prospect of economic
success.

There is a consistent major geochemical anomaly near
the headwaters of Paradise Creek. Heavy media stream
concentrates show grossly anomalous zinc and copper
and, in some cases, lead and silver. There is a high
proportion of sulphides in grain counts and this area
appears to be subnormal in tin mineralisation. The
anomalies are probably related to the inferred fault
running éast-west and roughly halfway between

Mt. Livingstone and the airstrip ridge. Thisg position
is also on the ridge of aeromagnetic highs which
probably relates to granitic metamorphic effects or
to the presence of volcanics. This area is 1% miles
from the nearest granite outcrop. Costeaning and
detailed geochemical mapping of this area is proposed.

It was noted that there were numerous mining leases
pegged in 1892 and 1898 in the headwaters of both
the Paradise River and Meredith River for copper
and gold. No development is known. '
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In the south east corner of the Licence area there
are major geochemical anomalies in the streams
draining the high ridges north of the Pieman River.
This area is precipitous in places with dense

bush and horizontal scrub in gullies draining high
button grass ridges. As the geochemical anomalies
are for Ni, Cr, Cu, Zn, Ag and Au, and the area is
on a continuation of local trends from Melba Flats
and Cuni Mines, it is thought that basic and
ultramafic intrusives are also present north of the
Pieman. Country rocks are probably part of the
Success Creek Phase and further investigation of
mineralisation is proposed.

In the south west corner of the Licence area near
Northridge Creek major gecchemical anomalies occur
for zinc, copper, ‘lead and chromium. This area is
north of the Northridge Fault and near a large
aeromagnetic anomaly which is probably an ultrabasic
intrusion. The area is comparatively open with easy
access, but exposure is poor., Further investigation
is 1indicated.

Investigations to Date:

3.1 Iibrary Research

A considerable amount of research has been undertaken
to extract as much published data as possible from
early reportis.

The Geological Survey Bulletin, 15 by L.L. Waterhouse,
1914, has been most helpful in his detailed
observations. The most recent publication, Geological
Survey Bulletin No. 54 by D.I. Groves et al, 1973,
gives some good geclogical data on Mt. Bischoff to
the north. In 1969 A. Jessup detailed useful
stratigraphy in the Mt. Lindsay area, and in 1954,

B. Taylor produced an unpublished report on the
geology of the North Pieman district.

There is some regional 100 gamma aeromagnetics
produced for Rio Tinto in 1956 and we have obtained
a copy of the 10 gamuwa acvomagnet ic data takeon over
ourr area as produced for Aberfovle Ttd.

The initial reading of the Waterhouse Bulletin
suggested that the dolomite in the Stanley Reward
area may have been a carbonatite, if so, it

contained sulphides and made a good exploration
target, It did not appear to be an Ordovician dolomite
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and if it were pre Devonian, it would be very
surprisging if it did not contain tin whilst less
receptive host rocks around it did ceontain tin.
Structurally the area appeared to be suitable for
carbonatite intrusion. The location was near the
edge of a stable Precambrian block adjoining

a deep seated fault, (rift valley). There was

the association of undersaturated rocks and ultra-
basics in the area. Seventeen diamonds were

known to have been found in the area, so that it
was likely that kimberlites were nearby, and

this area of the west coast of Tasmania is known
to have ore bearing carbonate pipes of somewhat
unusual origin.

The reported banded dolomite-magnetite at the
Stanley Reward, and biotite associated with
pyroxenite and an orthoclase phlogopite vein
nearby are suggestive of carbonate emplacement.

A volcanic rock adjoining a ring dyke close to
the dolomite was found to contain aergerine-
augite. There are a number of reports which
suggest that this possibility of a mineralised
carbonatite should be examined more closely.
However, the origin of the rock is not of great
importance vet. It seemg at this stage that the
dolomite is more likely to be part of the Success
Creek Phase which has been remobilised by the
Devonian granite. Alternatively, it may be part
of a Cambrian intrusive which has been altered by
the granite. The 'important thing is that it is

a preferred host rock for replacement mineralisation
and it is known to be mineralised. As such it
becomes a good exploration target regardless of
genesis. '

3.2 Aerial Photography

It was thought that we might have a number of
carbonate intrusives with ring dykes and

alkaline ultrabasic mineral assemblages.
Accordingly, we attempted, on a test basis,

aerial photography of the area using Ektachrome,
black and white infra-red, (2 different filters),
false colour infra-red and compared these with the
black and white prints of the Lands and Survey
Department. In addition, a small part of the area
was photographed in stereo multiband photography
by QASCO.

The latter method was by far the most useful
prhotography and also the most expensive. From the
information obtained from these tests we came to
a number of conclusions:-
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(a) The vegetation changes which cccurred in our
button grass areas seemed to be more related to
microclimate than to geological differences.

(b) When we knew what to look for the ordinary
black and white prints were quite adequate.

(¢} It is very doubtful if thermal scan devices
would work adequately in this very wet climate.
Evaporative cooling would minimise any temperature
differences which might have occcurred.

The aerial photography showed a band of 28 or more
ring structures roughly following the course of the
Stanley. Some of these were examined in field
traverses. There were a number of bare patches in
the south eastern part of the area roughly outlining
the north west surface trends.

Fe3 Geochemistry

(a) Water Samples

In an attempt to pick up any unusual dolomite or
limestones, stream water samples were collected in
1971 and examined for Ca, Mg and F.

Fluorine was found to be below our limit of
detection. Calcium and magnesium results seemed to
have two distinct populations, one related to the
upper Precambrian, lower Cambrian terrain, and the
other to the middle Cambrian, Ordovician country.
Results showed that there were not widespread
dolomites or limestones in the area.

{b) Stream Sediment Sampling

West coast Tasmania is known not to give a good
response to conventional -80 mesh stream sediment
sampling. Because of recent uplift and rejuvenated
streams there is little in the way of representative
fines. Also, the area is known to be highly pyritic
and high concentrations of humic acid are to be
expected. From this it can be seen that sulphides
would undoubtedly disperse rapidly, and to get a
useful measure of drainage we must take a very large
sample of coarse sediments, (-8 mesh in this case).
For convenience this sample is panned down and later
subjected to a heavy media separation using bromoform.
The heavy fraction is then grain counted and analysed.
About half the samples were analysed by AMDEL for a
wide range of elements by emission spectroscopy. The
other half were examined for Cu, Zn, Pb, and in some
cases, Ag, by atomic absorption and for tin by X-ray
Fluoroscopy carried out by Labtech. All samples were
prepared in the same way by Labtech.
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In certain defined areas covering the inferred
Success Creek Phase extension from the Cuni
copper-nickel mines to the headwaters of
Paradise Creek, and also the narrow north west
trending band near Northridge Creek, anomalous
chromium and nickel are reported. It is thought
that the anomaly paralleling the Success Creek
Phage indicates substantial continuity of mafic
to ultramafic intrusives all the way from Cuni
to the Rocky River Mine.

In the same two areas of anomalous chrome and
nickel we also obtained consistent defined

major geochemical anomalies for zinc, copper,

and to a lesser extent, lead and silver. It is
thought that the mafic to ultramafic intrusives

are not likely to be the source of zinc
mineralisation and it is expected that intermediate
to acid volcanics would be present.

The chemical results of stream sediment sampling
must be considered in conjunction with the
petrological data in the next section.

Samples high in base metals were found to be high
in sulphides with chalcopyrite, sphalerite, pyrite
and pyrrhotite being recognised.

The sulphides are widespread and quite sharp changes
in tin and base metal results occur across the
inferred Success Creek Phase bhoundary. This suggests
that mineralisation is from many veins or is
stratabound.

{c) S8o0il Samples

Soils are known to be highly leached and it is
thought that little useful result can be derived from
large scale so0il sampling. A few traverses have been
made across the 'ring dykes'. The only one which has
been analysed to date proved to have been subjected
to an abnormal preparation. After panning to a

-8 mesh concentrate it was then passed through an

80 mesh sieve before heavy media separation. The

results achieved were still unencouraging. Some

slope soils were tested in the most recent traverse

with a few mildly anomalous results in the Paradise
Creek area. These results are shown in Tables No. 5 & 6,

(d) Rock Samples

Assays were made of a few of the rock samples collected.
These are shown in Table No.7{) and their location
shown on Drawing 1.8ome anomalous tin, copper and =zinc
ag indicated. '
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Sample density was about 6 per square mile over the
whole area. The sample population is large enough
for worthwhile statistical analysis. Results for
base metals and tin were plotted individually

as cumulative frequency percentage of occurrence
against the logarithmic percentage of each metal.

These charts give a measure of background mineralisation,
the level of anomalous results, and an indication
of multiple sources of mineralisation, if these exist.

Results obtained were as follows:i-

Sn = background, 100 p.p.m.;'threshold and
low order anomalies, 800-4,000 p.p.m,;
greater than 4,000 p.P.m., major anomalies.

Cu - background, 80 p.p.m.j threshold 80-250
p.p.m.; major anomalies, greater than
250 p.p.m.

l : Pb - background 45 p.p.m.j threshold 45-150
P.Psm.§ major anomalies, greater than

l' 150 p.p.m.

. Zn - background, less than 100 p.p.m.,

threshold 100-1,000 p.p.m., suggests a

I syngenetic population, with major
anomalies in excess of 1000 p.p.m.

|

These charts are enclosed as Figures 5,6,7 and 8.

Preliminary work in the first year showed grossly
anomalous rare earth, tin °, uranium, copper, lead,

and zinc results. Our detailed follow up work showed
almost universally high tin figures, with specific

areas of high base metal anomalies. These appeared to
coincide with areas of subnormal tin distribution
combined, in may cases,with high chromium and occasionally
high nickel figures. These figures are displayed

on the attached geochemical distribution maps.

The rare earths appear to be in a fixed ratio +which
matches up with the regular observation of monazite
in samples. It is also reported in the Meredith
"Granite itself,

The niobium reported is also believed to come direct
from the Meredith Granite. The closgely related
Heemskirk Granite is known to have a 10 inch vein of
columbite in one area.

Cassiterite is observed in situ in the Meredith
Granite and all the tin present is believed to
be derived from the various phases of this rock,

The uranium is believed to come from small pegmatite

veins on the southern margin of the Meredith Granite.
This is thought to be unlikely to justify prospecting.
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Analyses were made of some of the monazite samples
These proved to contain 6% thorium, indicating that
most, at least, of the monazite, is granitic in
origin. Were it to contain less than 1% thorium
then a carbonatitic source for the monazite would
be more likely,

Samples of the alluvial 'pyrochlore' obtained from

the Table Cape area, were acquired from the Tasmanian
Museum. They were examined optically by Dr. G.J.H.McCall
wvho reported that they seemed typical of pyrochlore.
However, as the analysis carried ocut by the Mines
Department showed no niobium or tantalum, a crystal

was selected for microprobe analysis by the C.S5.I.R.0.
Perth. It proved to be uraninite.

3.k Petrological

Enclosed as Table & we have the minéralogical
composition of panned concentrates from the preliminary
collection of stream sediment sampling.

Az Table No. 9 and No. 10 we have grain counts for
some samples from the main stream sediment sampling
programme. This work has been carried out by

C.I. Mathison of Labtech Pty, Ltd.

Appendix No. 1 is the thin section descriptions of

Alister Barton, under the direction of Dr. G.J.H. McCall.
Dr. McCall is responsible for the thin section descriptions
shown in Appendix No. 2. '

Further examination of some rocks in thin section
was undertaken by Mr, Lin Sutherland of the.
Australian Museum.

There are also many excellent descriptions in the
Geological Survey Bulletin No. 15 by Waterhouse,
191k,

There are numerous rock samples still held for study
if required.

3.5 Geophysical

(a) Aeromagnetic Survevs

Rio Tinto‘Australian Expleoration Pty. Ltd. carried
out a regional aeromagnetic gurvey about 1956 which

.e:/19



TR 4

19.

has since been published. This work is helpful in
the gross regional sense, but 1t 1s not considered
very accurate or controlled., There is little
discrimination as contours are only at 100 gamma
intervals.

There was a more sensitive survey carried out by the
Aberfoyle Tin Development Partnership, believed to
date about 1965. Contours at 10 gamma intervals were
available over most of the Exploration Licence area
and these have proved most useful in filling in
details. Particulars of the survey and controls are
not known. A print of this is enclosed as Drawing -

(b) Field Magnetometer Surveys

Minor local traverses have been made with a Jalander
magnetometer. In one case it confirmed that part

of the Stanley Reward deolomite area contained a

high magnetic anomaly, presumably the area of banded
magnetite dolemite, or magnetite dykes described by
Waterhouse in G.S5.B. 15. A traverse of this is shown
in Figure 2. '

Traverses over the Livingstone Creek hematite~
magnetite lode are shown in Drawings 9 and }5;

It is to be noted that Jessup, in Aberfoyle's Report
on the Mt. Lindsay area in 1969, came to the
conclusion that the distribution of tin in the
mineralised horizons seems independent of the
predominance of any one mineral. There was no apparent
relationship between the tin assay and the

amount of magnetite or sulphides. In general

however, the magnetite-actinolite assemblage contained
higher tin values.

A Jalander mangetometer was also used in some recent
traverses to collect representative rocks of the

Oonah Quartzite and Slate rock unit. It showed some

of the local variations indicated by the Aberfoyle
aeromagnetic data.

As replacement mineralisation would tend to be in
carbonates if they are present, we might best look
for mineralisation in local magnetic lows rather
than highs.

It was noted that both the Renison mine and the
Mt. Lindsay mine are in an area of very modest
highs adjoining areas of considerable magnetic
highs. The Zeehan mines appear to all be in a
magnetic plateau or aeromagnetic lows. The Queen
Hill area appears to have no magnetic expression.

(c) Scintillometer Surveys

Field traverses were COnducfed with a Mc¢Phar
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scintillometer. Results were uniform throughout

the area -500-1000 cps over swamps and thick soil

or scree cover and 1000-2000 cps on outcrope.

Values from 2000-5000 were obtained in the Stanley
Reward workings and a gully in the south east. This
probably reflects monazite and suggests radiometrics
may be useful in locating tin deposgits.

Laboratory scintillometer counts were made of most

stream sediment samples with no useful variation
in raesults.

(d} Ultra Violet Examination

Most stream sediment samples were subjected to routine
examination by long and short wave ultra vielet with

little useful results. A small amount of scheelite is

reported in the Mt. Lindsay area. There is very little

in the way of fluorescent material found at all.

(e} E-M Survey

Livingstone Creek hematite-magnetite lode. It

consistently showed conductivity over the middle
of the lode.

This may have application for further
work.

{(f)  Turair -

This airborne Turam technique appears popular in

our area. However, its use at this stage is
limited by two factors:

¥

1. It tends to show many anomalies. In one 5 square

mile area nearby 95 anomalies were reported. To

discriminate effectively one must have a reference
standard nearby,

preferably an ore body of the
type sought.
Many areas of virgin bush in the west coast look

alike and it can be very difficult to pick up
locations from low level photographs.

For these reasons it is proposed not to use Turair
in the near future.

eea/21
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CONCLUS IONS .

The problem of exploration and possible development
in this area has been one of access. When the Pieman
River is stabilised and raised in level by the dam at
Stringers Creek, this problem will have disappeared.

In the meantime, servicing of men and equipment

can only be practically carried out by helicopter or
fixed wing aircraft. To this end a 2000' landing

strip is to be built as a requirement for the next

stage of exploration. However, this brings up the
difficulty experienced last summer when the

bulldozer was unable to cross the Pieman to

construct the landing strip. We must plan more carefully
for the next summer season. In all probability the
bulldozer will be left on the north side of the

river for almost a year. Following development of access

facilities the area can be prospected with reascnable
efficiency.

Exploration Licence 53/70 iz an area of considerable
exploration potential. There are a number of large
scale mines in the district extracting tin ahd base
metals from the same rock units in the same
environment. Sulphides have been shown to be
widespread. Major geochemical ancmalies are extensive
and quite sharply defined. They appear to ceincide
with aeromagnetic anomalies. ' '

It seems that most of the area of apparent base metal
mineralisation appears to coincide with the extension
of the described Success Creek Group, and that the
digtinction between the Success Creek Group and

the Success Creek Phase iz not justified in this
aArcie

The exploration targets are seen to be fourfold:-

1., BStratabound replacement mineralisation in the south
‘west corner of the area, as outlined by stream
sediment geochemical anomalies.

2., Stratabound replacement mineralisation for Sn,
Zn, Cu, Ag and Pb, along the whole length of
the inferred Success Creek Phase running from

the south east corner of the area to the north
west corner.

3. Possibly separate to No. 2, but within the same
horizon, a possible carbonatite pipe at the
Stanley Reward.
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4. Extensions of tin minerazlisation in the Crimson
Creek Formation between Mt. Lindsay and the
Stanley Reward. This would be additive to
egtablished reserves at Mt. Lindsav.

The information presented is enough to show that

this Exploration Licence area justifies substantial
further expenditure on the next phases of exploration
for the targets outlined.

RECOMMENDATIONS &

5.1 Access

The areas west of the Stanley River appear to be

out most important targets at this stage. Access from
the east of the Stanley River is possible but would
be more subject to blockages due to wet weather and
falling trees. Because the headwaters of this river
are in an area of instant run off, there are many

flash floods and any crosgsings of the Stanley
would wash out fregquently.

Accordingly, access within the area is based on a
conversion of the existing foot track to a four
wheel drive vehicle track running along the

ridges from the Stanley River cage to the Stanley
Reward and also with an extension to the landing
strip. As work developed east of the Stanley River
tracks could be built there, eventually connecting
with the new track to Renison.

5e2 Geclogical

The most useful geological work would appear to be
costeaning followed by detailed field mapping. This
ig justified through the presumed course of the
Success Creek Group, f{(or Phase).

In particular, costeaning is required on the Stanley
Reward dolomite to expose as much of this as possible.
However, for most efficient working conditions this area
should be left until after a dry spell, say mid-February.

Cosfeaning is specifically indicated at the Livingstone
Creek lode, and probably at several points between this
and the Stanley Reward. This could be done in wet weather,

-3
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Detailed mapping, 1naitially along the gullies, then
with costeans as indicated, would be required 1in
the Paradise Creek area where the major geochemical
anomalies occur.
Following after this work we would want to detail map
the south east corner of the Expleration Licence area
just north of the Pieman River.
A structural interpretation of the area could be most
useful, It would be a suitable subject for field work
by students of the University and we may be able to
arrange such a project.
5.3 Geophysical
It is doubtful if we can get much useful data from
geophysics at this stage unless we can obtain
data from comparable areas nearby.
5.4 Costs
It seems that the only practical way to work the
area is to get a bulldozer and tanker and a four
wheel drive vehicle across the Pieman and leave
them there for the best part of a year.
The amount of earthmoving required is only 700G
bulldozer hours for a D6 machine as minimum size.
It is doubtful if this could be done effectively
by two or more machines in a few weeks onlysas follow
up work is sure to be redquired after appraisal and
interpretation of results,
the cost of bulldozing, including low
loader hire and one years amortisation,
{($8,400), on top of 700 hours useage $16,100
Fuel cost premium for air freight 1,400
Additional laborer -1, 500
Messing ' L0
$19,400
say $20,000
-es /B



1’
i
i
i
i
i
i
i
i
I :
]
)
1
L
i
‘I
I
i
i
|
i
i
i

Bulldozer costs brought forward

$20,000
Geological mapping, petrology
and assaying is estimated at $12,000
Travelling costs, air freight and
field supervision $ 8,000

40,000

A general overhead of 30% should be :
added to the above figure giving a $12,000
Total Budgeted Expenditure for the
next summer season of: $52,000

In the succeeding season we would expect detailed
follow up on four areas, including a small amount
of bulldozing and site preparation, some ground

geophysics, ($8,000), and an estimated 3000 feet
of diamond drilling, ($37,500).

All this succeeding stage would probably cost a
total of $70,000.
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ANALYSIS OF ROCH SAMPLES, E.L. 33/70:
No, Sn% Ba S Ag T Cu Bb Zn Co Ni Mn Cr
ASR 9 840 5 20 - - - -
11 75 65 70 - - - -
15 8.50
B3R 1 0.17 < 10 <5 <1 130 10 85 20 15 150 -
iz 0.53 10 45 41 5 15 580 30 25 3700 -
1 0.11
14 0.31 a2 10 « 5 <1 190 1 210 25 20 2000 -
23 , L5 s 1)
24/ 0,025 < 10 3 <1 Ly 10 60 25 20 Looo -
2k /7 0.79 < 10 3 <1 20 10 160 25 5 1600 -
26 0.68 20 <5 <1 310 20 © 320 75 15 1800 -
27 0.01
CSR 6 25 - 30 - LE00 - 11¢0
7 10 - 75 500 1500 - 6L00
12 0.76 <« 10 45 <1 810 70 230 25 20 200 -
13 2.50 < 10 45 <1 150 15 - 70 o5 5 280 -
27 0.92 < 10 4 5 <1 280 15 110 20 5 130 -
3he  0.025
7

Y
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l — WL ot Bk . Samp! _.__._kinftn%stnn&ucm__._w e e REAE Mo TlBY
\ - ppm ppm opm
lample ek sng Cu Pb 7n
l-1 60,0 0.3 90 40 215
-2 . 59.5 0.45 130 Lg 276
S=3 60.0 0.46 78 64 255
L 58.8 047 112 74 391
] 57.6 0.48 108 56 317
7 597 0.21 158 124 467
8 53 0.4 274 5y %02
=9 50.1 O34 234 133 718
S-10 61.1 0.31 58 58 121
11 63.1 0.43 33 61 170
12 58.6 047 68 112 329
S=1 59.3 0.46 36 L9 173
* 2y wm B B %
1 7. 0.
mg 56 3 . 0.63 ?g 111*9 2'*2 »\
y " - 0.0 Au
i1 ’ | £0-05 : dwt/ton |

20,05 |
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Zpproximate analyses for Pb, Zn, Cu,
Ag, Ni, Sn, and possibly W, should be
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@ ¥y b 0] 0] ] I i { S
o (o350 B lela (818215 3 s E18]8])58)5
@ nige ) o jH ot N g 18 o - ! - oo 5
2 - g | & O -ﬁ o i 5] 34 E E .8 rrg Sl o1 M
b0 (51570 5 (415 (8206 |8 3 294 |H 8921418
Ul =z w g+ =) [ I Oty = & (0] Heef U O o 5 e |0y
A32 {80 |12 3 tr ltr 5
l A37 135 1 40 2 10 § tr tr 3 10
A39 {95 2 1l 2 tr {tr tr
Ad2 [30 | B0 2 10 t tr 11 2 5
I 245 |20 {65 tr |10 | tr tr | tr 5| tr
Ade - (10 - tr tr Lty tr 20
247 |- |10 | tr} 2 |tr tr 3] tr
I A48 142 1 45 5 itr tr | tr | £r 3 tr tr
A56 |50 {40 tr | 3 tr jtr (tr| 3 tr 3 tr
, A57 20 |60 51 1 ?tr i tr W0y 54 2 tr 2
A59 no samplas N no | samples
I A6O (15 tr 5 y 7ty tr tr | 10 tr tr 5
A2 - 5 ty 2 |ty i o 3 tr 7903ty 1
263 - 115 trx 21ty tr 3 ?080 tr
I AB7 |50 | 40 tr 5 | tr tr | tr 4 tr
AT7S 5 145 tr 6 1 3 Jtx 15 tr] txr | 225 |tr
AT8 - 130 tr {10 | tx tr 10 250
I AT78 (10 | 35 tr 5 [ tr 5 {tr 25 ?201{tr
ago (40 |20 tr {10 { tr 10 20 tx
A8l |10 |50 tr |10 | tx 10 i tr 5] i5 tr
A84 130 |50 tr 110 | tx tr {tr 10 tr
I. A88 150 ;45 tr 3 Jtx tr 2
ALOl {10 |75 | tr (10 [ tr +r tr 5
A103 170 | 10 tr {12 2 | ?tr 6
l AL05 {40 |30 | tr |15 | tr 5 |er 10
All0o| 5 {50 tr 15 | tr 5 20 tr 75
Alldt - |55 tr |10 3 | 7ty 2itrltr! 20 7?10 tr
l All5 | - {50 tr 7 3 2 jtr 13 , 225
M 2119 {30 |15 | tr | 7 tr |?tr| tr (a0 5 23
21231 - 160 tr 112 2 173 tr i3 210
I al25 | - {45 tr {20 |tr {?txr| 2 tr | 18| 215
Bi2 5 | 35 tr ;25 3117? 5 {tr 27 tr |
B14 {10 | 30 tr | 20 3;°? 7 30
l B1s | 5 {40 | €r |25 |¢tx tr 30
B23 |10 § 35 tx |30 317 7 15
627 |25 | 40 tr |12 2171 5 15
l R29 {40 | 40 tr {10 itr | ? 2 8
B34 |55 ] 10 tr {20 {tx [ ? 2 13 tr
381 {50 | 30 tr |15 | txr | ? 1 : 4
BE7 |10 | 20 tr | 55 zZ17? 2 1tr ' 11
I B58 {30 {30 | tr |30 2}°? 1 7
BE62 - 118 tr | 65 2172 3 10 tr
BES - {15 tr {160 217?21 2 15 tr
lass 5110 | erfas} 2122 ] 1 63 C2ler
"B&7 |15 | 20 tr |20 1 txr | 23 2 tr [ 40 tr
4 50 | 40 tr 6 | txr | 7? . 4 tr |- ty
C5 40 {55 tr 3{tr tr : 2 :
c15 }45 | 50 tr | 3| tr tr | tr | 2 S - tr
022 - 6 tr |12 | tr | 22 10 70 tr
23 {50 | 10 tr |10 1 txr | ? s 5§ tr | 20
pificas at Albion Gl (Phond 42t 4141} Boraay, W.S.W. (46690200 ) Kalgoorife, W.A. (211 395)
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. z 4 . .
% 5 Sample No. 2 73 - 5 ) .7 . 8 12 13 14 16
?_ g . Ve G i
5 : Opaques tr tr 20 tr tr 15 30 65/ 5 10
o ) -
g * Timonite 5 5 tr 5 5 tr tr tr tr 10
E é Laucoxene tr tr tr tr . tr tr tr tr tr tr
i Andalusite 50 45 60 55 65 60 55 ?tr 70 20
£ Tourmaline 25 40 10 20 10 10 10 10 15 10
e Quartz * Felspar 20 10 10 20 20 15 5 15 10 20
% Zircon tr tr tr tr tr ty tr 10 tr -
fa Rutile - - tr tx tr tr tr tr tr -
‘:‘ Spinel - - tr - - - - - - -
E Cassiterite - - - - - - tr tr tr -
: g TOTAL loo  1oo 100 100 100 100 100 100 100 100%
° 3
5 5 * includes 30% altered rock fragments. -
¢ « NOTE:
E o ~
o é 1. Opagues generally appear to be mainly ilmenite (except sample 13 where
=5 they cannot be identified).
Ir : : L , . . . -
U s = 2. Compositions are given in estimated volume percentages. Relative error
LLI m‘_§ £ approx. t 30% of values given.
=52 2 - :
(a] >x & 3. The mineralogy indicates that the main rocks in the source area are
4: ‘é;&’ ;‘ argellaceous sediments, probably intruded by granite with associated tourmaline metasomatism. .
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TRBLE  Ng: 10

MINERALOGICAL COMPOSITION OF PANMNED CONCENTRATES

ilmenite

chromite

heavy silicate
(tourmaline, hornblende)

Sample 1 Oversize: quartz
metasediment

magnetite

Samplé 2 Oversize:

Sample 3 Qversize:

Sample 4 Oversize:

Sample 5 Oversize:

- C129/7-8TR
3 AUCUST 1971

limonite

guartz
metasediment

metasediiment

tourmaline
quartz

tourmaline
guartz
limocnite

limonite
monazite
zircon

~gaet

rutile
cassiterite
magnatite
ilnenite
apromite
limonite
tourmaline
anphibole
nonazite
zircon
garnet

rutile

ilmenite
limonite
tourmaline
hornblende
chromite
monazite
zircon
cassiterite

~rutile

ilmenite
tourmaline
meonazite
zircon
cassiterite
rutile

tourmaline
limonite
andalusite
ilmenite
monazite
zircon
cassiterite
rutile
pyrite
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Sample 6

Sample 7

Sample B

Sample 9

Sample 10

Sample 11

Sample 12

C129/7-STR

3 AU GU“ T

Qvercize:

Oversize:

Qversize:

Oversize:

Oversize:

Oversize:

Oversize:

felspar
quartz
metasediment

quartz
magnetite
metasediment

guartz
chremite
magnetite
limeonite

quartz
felspar
metasediment

tourmaline
guartz

gquartz
felspar
metasediment

felsper
quartz
metasediment

677067

andalugite
ilmenLLe'
tourmaline
zircon
chromite
rutile
monazite
casalterite
Corundum

ilmenite
chromite
hornklende
tourmaline
monarzite
zircon
rutile
garnet

chromite
ilmenite
tourmaline
monazite
Zircon
rutile

ilmenite

chromite sphalerite
zircon

cassiterite

rutile Chalcopyrite
monazite

tourmal ine
andalusite
monazite
Zircon
garnet
rutile
corundum

tourmaline
ilmenite
chromite
andalusite
cassiterite
zircon
monazite
rutile
spenel

ilmenite
chromite
tourmaline
zlrcon
monazite
cassiterite
andalusite
gold
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Sample 13 Oversize: HMetasediment limonite
guartz ilmanite syphalerite
felspar altered silicates
hornblende
pyrite Chalcopyrite
monazitea
zircen

Sample 14 Oversize: quartz tourmaline
felspar ilmenite
metasedim=nt monazite

zircon
andalusite
rutile
cassiterite

Sample 15 Oversize: tourmaline ilmenite
guartz amphibole
monazite
zircon
chromite
“rutile
cassiterite
glxcon

- Sample 16 ‘ tourmaline
ilmenite
monazite
zircon
rutile
cassiterite

Sample 17 - ilmenite
chromite

tourmaline
hornklende
zircon

" carbhonate
cassiterite

Sample 18 tourmaline
ilmenite
hornblende
mohazite

Sample 19 tourmaline
' ilmenite
monazite
zircon
cassiterite
garnet.

Cl29/7-STR
. 3 AUGUST 1971
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2-3 ASR 9 :'

2.4 ASR 10 :-

Il

1. INTRDDUCTION . #

From the rack samples collected from the Stanley River area, twenty were
thin sectioned. These wers:- '

ASR 5 BSR 13 . CSA 5
ASR 7 ' BSR 24 CSR 5
ASR 9 BSR 2§ - ~ CSR 16
ASR 10 BSR 27 ‘ _ CSR 18
ASR 11 ' : _ CSR 21
ASR 15 . CHR 22
. : CSR 30
CSR 33

SR 34 (c)
CSR 36

Hegen-fsch and Les collacted series."A", Barton and Masters collected
serigs "B", and Milne and Buckingham collected series "“C".

Thin sectioning and microscopic descriptions was done by A Barton with
help from 3. Leishman.

A summary of the thin section descriptions will be given, togsther with

the location of samples. An appendix with the full descriptions
will follow. : .

)

2. ROCK DESCRIPTIONS AND LOCALITIES
2.1 ASR B :- The rogk is a vein rock which is composed of anhedral
gquartz - 50%, tourmaline (schorlite} - 50%, and minor sccessories - £1%.

‘The rock was faormed when magmatic velatiles crystallized in fissures or

joints through which it was permeating.

Tha sample was taken 10D yards upstream from the sediment sample A71, in
the granite.

2.2 ASR 7 1~ The sawmple is & holocrystelline medium-grained, hypidiomor-
phic granular grenite which is composed of quartz - 40%, biotite - 5%,
plagioclase - 154, orthoclase - 35¢, sericits - &%, opaque minerals - £ 1%,
and monazite - < 1. The biotite is thought to have crystellized first
and was embayed, and gathersd in clumps when it passed into a highsr

thermal zone. The crystallization of the other minerals, except sericite,
follayed.

Tha'sampla was taken 10 yards upstream from sediment sample 42 which was
taken in a small stream just off from Stanley River.

The sample which was described as handed guartz~tourmaline
with sulphides along jointing in the granite, in the hand specimen, was
taken 100 yards upstream from A3 creek in the Stanley River.

The rock is & hypidiomorphic granular, fine-grained vein rock which is
composed of quartz - 709, tourmaline - 25%, and sulphides - 5%. There
seems to be two stages of crystallization; firstly, the subhedral quartz,
followsd by the aphedral guartz-tourmaline-sulphide assemblage.

This sample is the parent granite for ASR9 and was taken next

/2
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-2 -
to the ASH 8 samplo.

The rock is a holocrystalline, medium grained granits with a hypldlomorphic
granular fahric. :Tt cansists of quartz - 54%, tourmaline - 30%, feldspar -
70%, sericite - 5%, and sulphides ~ 1%. It is thought to be a late stage

- crystallization grunlte chause it contzins the volatile mlneralsr

2.5 ASR 11:- -This vlTLCLflnd slab of Crimson Creek Formablon was takan
about mi midway batween Aul anu A B9 an Salmon Prp K.

B
Ca

The rock can bu calicd a Eundy claystone mhich is tmxturally.immatufé, and

it is composed of quartz - GU%, rock fragments - 5%, sulphides - 12%,
soricite - 2%, minor accessories - 1% and the clay matrix - 50%. The rock

fragments consist mainly of metasediments. - The rack. type could be indicative
of a lagooen type‘enuironment.‘ I - : '
. l ) Y S : . FEN . .

2.6 ASR 15:- Thlg sample was picked up in a baulder plle from old marklngs
near where A 1DU was taken.

The rock 1s a holacrystilllnﬁ vein rock which is composed of a gquattz - 65%,

tourinaline ("chorllte)_- ?0%, cansiterite - 15% and accessories -<1%. Most

of the anhedral to subhedral casderite crystals occur in clumps.  The rock

was probaply formed when emanating flu1ds Cly stallized lﬂ cracks oT flssures

wlthln the granlte. ' : '
G i m?,uéﬁ AL : ‘

2.7 BSR 13:- This sompld which was taken in the small creek bounding the

Livingstene Cresk Iron Anomaly, was des rrlbcd in the hand spec1men as

Lhinly handed guartz-tourmalinea. :

The thin section desariptidh confirms this,  The rock is compossd of guartz -

L%, tourmaline - 40% and a black opaque mineral (magnetite?). The banding

is due to concentrations of quartz. and tourmaline respectively. . It was .

probably formed when umanating fluids metasomalized the country rock.

2.3 BSR 24:- Thls sample was taken from the LlUlﬂgStDnB Creek Irnn Anomaly
and 1s described as spherulltlc hematlte f$ogo;¢w‘fﬂu)2+“4 - ‘1:‘;§;

. . L R
The othFUlltlB textura was not’ decernahle in the thin section and the
m1n@r1lo occurrad- in 11rngu1ar MASGaG, Gas vosicles occur 1n somo abuhdance-
(2 - ), whilo the rock consists of homatito, -25%, limonits - 15%,

qvuth;tu - 5%, mhllu 554 of the slido ates has ‘besn lost ta qllde cutting
proaesaes._ o b

v

2.9 GSQ Z55-  This samplo was found at thv hnsu DF the- LlUlngstona Ereek
Iron Anomaly but was nat found ln altU.‘

Tha rock cunsists‘of angularrquartzite fragments cemented by hematite (op © -
magnetite?), goethite and.limonite. . It is composed of guariz - 70%,
hematite - 15%, and limonite ‘and guﬁth te - 15%. The quartz occurs in’

the quartzits frugmentr or as single grains cemented in the iron oxides,’
Because a fault is thought to divide the iron anomaly, thls rock could

be fault breccia ghich uas'cemantud by lron oxides. o T

2.10 §SR 27:~  This sampld was taken 200 N.E. from Livingstona Creek
duwnstream of the iron anomaly,’ L ' o ' :
The tack is a poikilitic;_hblocrysfalline,'hypidiomorphiq grénular nranite .

o B ‘ o v
W . . P - ! . x . w . - .
Ty e . : . T eom
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which 1s slightly porphyritaic. Tha rock consists of quartz - 4%%,
plagiaclase - 5%, orthoclase ~45%, biotite - 2%, sericite - 2%, muscovite
- €%, and kaolin (?) - <%%. Tne plagioclass is strongly zonaed, with
the inner zone being strongly ssricitized. The orthoclase gives the

granite its slightly porphyritic texture, with crystals up to 10mm in
length.

211 COR Bi~ This sample was collected from a amall Ldnical hill on the
larty bank of the Harmun River. The hand spBLJmaﬂ was described ag a
serpuntinite with sbundant chromite.

The thin section description showed it to be a dunite thch has bean
serpentinized, with a dominant mesh structure prevailing. The rock is

composed of olivine - 40%, antigorite - 59%, and opague mlnarals (splnel
or chromite ?) - 1%.

2.12 C5R 6s1- ThlS sample was taken in the same locality as CSR 5, and was
described in the hand specimen as a serpentinized peridotite.

The rock has & mesh structure and is composed of antigorite - 75%, talc -
0%, eolivine ~ 5%, enstatits - ¢1%, limonite - 6%, chromite ar magnetite
= 1%, and chlorite - 1%. The original rosk was probahly a peridotite

which has been serpemtinizad, wlth later weathering to produce limonits
and chlorlta.

2.13 £5R 16:- This ppck was teken from @ rock traverse across the granite-
guartzite contact. The rock can be described as a Ygrenitic" guartzite
because of the development of large feldspar and quartz crystals. The

rock has a granoblastic, poikiloblastic and porphyroblastic texture but ne
orientation is present. It is composed of quartz - S0%, orthoclass - 3%,
biotite - 2%, plagioclase - 1%, tourmalipe - 1%, muscovite - 1%, and
secondary sericite - 2%. The roeck was probably formed whan emanating
fluids from the granite intrusion metasomatized the psammits at the contact.

2.14 COR 18:-" This rock was token from the same rock traqersa aa SR 16.

This rock can bs described as & ‘“granite-guartzite", because thers is a
greater development of a granite texture sven though the sample was taken
closer to the quartzite. The rock has a granoblastic and porphyroblastic
texture but no orisntation is pressent. It is composed of quartz - 80%,
‘plagioclase - 7%, orthoclase - 5%, hiatite - 5%, sericite - 2% and minar

accessoriss - 1%. Metasomatism of the country rock by emanatlng fluids
probably caused its formation.

2.15 CSR 21:- Tha rock was taken from the same traverse as CSR 1B, but
was taken further away from the granite.

Thae rock is a quartz-muscovite-hornfels, showing typical hornfels taxture.
The originel bedding of the psammite(?) is still preserved and is due to
varying concentration of guartz, muscovite and chlorite, &s well as bands

of larger and smsller quartz grains. The hornfels consist of quartz - 50%,
muscovite - 35%, tourmaline - 1%, black opaques {(magnetite?) ~ 1%, chlorite
- 0%, limonite -~ 1. The hornfels was formed due to contact metamorphism
ot the contact when the granite intruded the psammite ¥

v
|

L
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2.16 CSR 22:~ This rock comes from the same granite contact zone as
CSR 21, but it is taken further away from the granite.

The rock is @ quartzitse showing a typical hornfals texture. The badding
af the criginal psammite is still preserved {same reasons as CSR 217).

It consists of quartz - 6%, muscovite - 30%, tourmaline - <%, heauy _
opaques (magnetite) - 2%, and limonits staining - 3%. Contact metamarph-
ism at the contact produced the guartzite. ' '

2.17 TSR 30:~ The rock was taken south of the actual granite-guartzite
cantact.

It is s qUartz-tourmaline metasamatic replacement rock with a puolygonal
texture developed in the guartz. This polygonal texture indicates that
the tcourmaline-sulphide fluids entered the country rock and replaced the

psammite, but the gquartz was vecrystallized. The rock consists of guartz
- 70%, tourmaline - 29%, and sulphidaes - 1-2%. T

2.18 C5R 33:~ This weathered volcanic rock was taken just east of the
Stanley River, downstream from Livingstone Cresk.

The vplecanic rock is extremely weathered with very few original minerals
able to be properly identified. The rock congists of plagioclasse - 10%,
orthoclase - 15%, clihopyroxene ~ 15%, black opague mineral (magnetite?)

- 5%, the secondary minerals due to weathering process; chlorite (penninite)
- 15%, limonite staining - 2%, and the unknown dirty, speckeldy secondary
mineral - 15f. Due to slide cutting; 22% of unknown grains have baeen
removed.  The black @pagus minoral occurs in a long thin needle-like form.

Because of the extreme weathering, the type and paragenesis cannot be

2,19 CSR 34 {(c).:- This rock was collected at the Livingstone Cresk Iron
Anomaly. ' '

The rock is a tourmaline-zoisite {(?) metasomatic rock which was found in a
quartzite. Irreqgular banding occurs due to concentraticns of tourmaline
and zoisite respectively. The rock is composed of zoisite - 50%,
tourmaline - 45%, opaques (magretite or sulphides 7) - 2%, and guartz - 3%.
The zoisite 7 is hard to distinguish due to the smallness of the grain and
the anhedral shapas. Matagomatism of the psammite by emanating tourmaline-
zoisite-opague fluids replaced the psammits and formed the banded rock.

2.20 TSR 35 i~ This rock was collected from along the Wilsen River.

. This rock is a homogeneous, squi-grained orthochemical sediment which is
composed of microcrystalline calcite ooze - 35%, the euhedral calcite

crystals (maybe dolomite ?) - 60%, quartz - 2%, and carbonaceous matter

~ 3%, The rock can be described as a carbonacecus coarse caleilutite

which has been formed due to the possible recrystallization of a micrits.




3. - APPENDIX

DETATLED THIN SECTION DESCRIPTIONS

2.7 ASR 5 :- The vein rock is slightly poikilitic, hypidiomorphic,
and holocrystalline. It ig fine-grainedy; the crystals varying in
length from 4 mm to very small crystals. :

The rock is composed of tourmaline - 50%, quartz - 50%, and minor
_accessorias - <13 the accessories consisting of a little limonite
staining and some very small opague crysltals.

Tha tourmaline variety is schorlite and it is identified by its slate

- blue, olive, buff and neutral grey colours with strong pleochroism.
Zoning is also characteristic. Birefringence is moderate to strong
with cross sections showing no birefringence. The crystals are 2mm to
very small crystals { 0.05mm) in size. There are same subhedral grains
but most crystals are anhedral &nd have very irreqular shapes.

The guartz consists of amhedral grains made up of composite grains with

some gralns showing strong undulose extinction. Crystals are . gensrally
1 to Zmm in size, with some larger and smaller grains.': The absence of

cleavage and twinning, lack of alteration, and the lou blrefrlngancs

and relief are all charactarlstlc of guartz.

"Paragenasis t-: The rock is composed of magmatic volatiles which
crystallized out in fissures through which it was permeating.

&

3.2 ASR 7 - Thé rock is a holocrystelline, medlum gralned, hypidio-
morphic granular granite.

 The granite is composed of quartz (40%), biotite (57), plagloclase

(oligoclase 7 15%), orthoclase (35%), sericite (4%), opague minerals
 (€i%), and monazite (<1%). '

The quartz is composed of anhedral grains which show unduloss extinction,
hence indicating that pressure was involved during formation. = Thae
guartz envelops biotite crystals and embayed crystals of quartz, but is

at times enveloped by potash feldspar. The quartz is dlstlngu15hed
from the feldspars due to its unalterad state.

The biotite occurs as single grains er in clumps, but without any
orientation; the grains being 3 to Tmm in length. The brown to olive-

brown colour and the strong pleochroism identify the biotits. Pleochroic
haloes are also present.

The type of plegioclase is difficult to identify because of the sericit-
ization of the grains, which masks the extinction, and the‘very few
grains present. Those crystals which were present indicate it to be
oligoclasae. The plagioclase was identified by the alhite twinning.

The orthoclase, which has been sericitized to some sxtant sncloses sub-
hedral grains of quartz, plagioclasa, and crystal clusters of biotite
which have besn embayed. Zoning occurs and twinning (simple) within
the orthoclase crystals which range in sizes from 7mm to Tmm in length.

‘The sericite is tormed by secondary processes from the alteration of
faldspar to sericite. It occurs as small flecks and minute shreds.

"The opaque minerals occur‘as anhedral grains of about 0.05mm. Most
opaques occur in the biotite or are associated with it.
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The rock 1s a granite :f based on *Nockold's Classificataon.

'Paragenesis -

The biotite crystallized from the magma first but was smbayed when it
passed. into a higher thesrmal zone. This was followed by the crystall-
ization of the other mingrals except the sericite uhich was formed due
to secondary processes.

TR Patragraphy of Australian Igneous Rocks ~  Joplin, G.

© 3.3 ASR 9 :- This rock is a hypidiomorphic granular fine-grained vein ™

“rock which is composed aof guartz - 70%, tourmaline - 25%, and sulphides
- 5%. o . A - -

Tha guartz occurs as anhedral grains with some subhedral grains which
are no larger than 2mm but they do occur as very tiny crystals. . The
subhedral crystals are generaily enclosed in other guartz grains or

~ partly or wholly enclpsed in the tourmaline grains and the sulphide
grains. There seems to be two stages of crystallization, firstly, the

subhadral quartz grains { which contain specks of unidentifiable

minerals ), and sedondly, tha quartz, tourmaline sulphide mineral sss-
amblage. ’ :

The tourmaline occurs mostly as anhedral grains with some subhedral
qrains. The tourmadine, together with the sulphides, seem to be thae

"~ last to crystailize out becsuse of their irreqular shaps. The erystal

sizas vary from 2mm to very tiny crystals. The tourmaline varisety is

schorlite due to the olive green, slate blue, and trown colours to-

gether with strong pleochroism. ' '

The sulphides (hand specimen identification) gccur as the late stage

crystallizing mineral. Crystals are irregularly shaped and commonly
anclose quartz crystals. ' The grains vary from 2-3mm in sizs doun to
very small crystals, but some of them occur as composite grains.

Paragenasig i~

These are vein minerals which have orientation in the field épecimen,
but due to the size of the slide, the orientation is not observabla.
Therg are twa stapges of crystallization. Firstly, the subhedral

quartz, which was followed by the anhedral quartz, tourmaline and
sulphides. :

3.4 ASR 10 :~ The rock is a holocrystalline, medium-grained granite
with a hypidiomorphic granular fabric, and it consists of quartz - 64%,
tourmaline - 10%, feldspar - 20%, ssricite - 5%, and sulphides - 1%.

The guartz occurs as anhedral, with some subhedral crystals, which vary
in size from 2 tu ‘mm in length. Many are embayed, and vacuocles and
microlites are cammon in many crystals. Undulose extinction is
present, indicating that strain was present during formation. The
guartz is distinguished from the faldspar by the lack of alteration.

The type of feldspar could not bo distinguished because of the high
degres of alteration or saricitization which has occurred. The
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feldspar crystals vary i1n length from 2Zmm to <lmm.

Schorlite is the tourmaline variety and 1t i1s distinguished by the
olive-brown, slate blue, gresnish colours and the distinct pleochroism
and zoning. Most crystals are 1 to 2mm in length but some are much
smaller. The crystals are subhedral to anhedral in shape and occur
mainly in-association with the pockets of gquartz, and the sulphides.

. The sericits occurs due to the secondary alteratian of the feldspar,

and is present as small radiating crystals and shards thruughout the
feldspars.

The black opaqua minerals which have been described as sulphides . in the

hand specimen, occur with the guartz-tourmaline clumps. The crystals
vary in size from 1mm to <0.Z25mm. :

Paragenssig - The so-called “granite" is a late stage crystallization .~
product which contains the volatile minerals tourmaline and sulphldas.'
Secondary processes have sericitized the Feldspars.

3.5 ASR 11 :~ The rock is a highly silicified grey slab of the
Crimson Creek Formation which coptains pyrite mineralization.

Texture :- The rock consists of 90% terrigenous material and 10%
orthachemical material. The rock is bedded or layered with some thick

grey clay bands devaloped and a small fault cuts the actual slide. Tha
rock is non porous.

The grain sizes vary 4tom sand size (G.5mm to 0.25mm)- 35%, to silt size
- 2%, down to clay sized particles - 50%. The sand size fraction is
moderately sorted and ranges from medium sized sand grains to very fine
sand grains. These grains are sub-angular to rounded and gccur as
slongate to compact grains.

The silt size fraction consists of subanqular but compact grains.

The mud fraction has a ratio of silt sized particles to clay particles

of 1:25. Therefore, the textural name (based on Folk's classification)
is a sandy claystons. '

Bacause of tHa high clay percentage, the rock is texturally immatura.

The bonding agents are the clay matrix with later cementation provided
by silicification.

Mineral Composition :- The rock is composed of quartz - 30%, rack

fragments - 5%, sulphides - 12%, sericite - 2%, minor accessories - 1%,
and the clay metrix - 50%.

The rack fragments consist of guartzite - 2%, and highly saricitized
unidentifiable grains - 3%.

The rock fragmenmts are well rounded.

The quartz grains are well rounded to subangular and have straight to
undulose extinction.

The sericite occurs as small flecks and platy aggregates and is recognizsd
by its colourlessness and second order interference coleours.

The silicified clay matrix is brown and in the cley bands it is a strong
moderate brown celour.

The pyrite development occurs in the clay matrix and in some rock
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~fragments. Perfect cubic crystals have formed in the clay bands, while

irregular development occurs in the sandy claystone areas.

Accessories include sphene, & little limonitse staining, and somse small
muscovite flakes. :

Paraganesis HES

The rock seems to be formed in a lagoon typs environment where clay
particles can settle together with sand grains which could have been wind
blouwun into position. The grey colour of the rock which is probably due
to the pyrite, indicatses a reducing esnvironmsnt. The textural name of

the rock could be called a sandy claystone. tLater compaction and local
metamorphism resulted in the silicification.

3.6 ASR 15 3=~ The rock is a holocrystalline vein rock which is composed
of quartz - 65%, tourmaline - 20%, cassiterite - 15%, and accessories - 1%.

The quartz occurs as anhedral crystals which range in size from 4mm to
0.2mm. Many crystals show undulcse extinction due to stain. The quartz
is identified by ite low relief (-‘balsam), grey, white and yellowish
interference colours, and its unaltered state.

~The tourmaline varisty is schorlite which is distinguished by its duck-egg

blue, green to olive colours, the zonal structure in the cross section and

the strong pleochraism. Most crystals are anhedral to subhedral which
vary in length from Jmm to tom in size.

The cassiterite occyrs as unhedral to subhedral grains of 1 to 2mm in
length with some crystals being very small. It is digtinguished by its
colour, which is colourless but & brown flecked colour occurs due to the
very high relief. Simple twinning occurs and one set of cleavage is
distinct. Extinction oecurs obliquely to the twin plane. The high

order interferemce colours are masked by the neutral colour of the mineral.
Most of the cassiterite crystals occur in groups of crystals.

The accessories includs small crystals of muscovite enclosed in guartz and
a black opague mineral (sulphides?) which occurs as anhedral grains.

Paragenesis :-

The rock is formed when emanating fluids crystallize out along a joint
plane or crack.

=3

3.7 BSR 13 s~  The rock consists of thinly banded guartz-tourmaline which

was probably formed when a volatile quartz-tourmaline fluid was injected
into the country rock and metasomatism occurred. The banding cccurs due
to concentrations of alternmating quartz and tourmaline crystals. Most
crystals are xenoblasts and are mostly sguigranular.

The rock consists of quartz - 60%, tourmaline - 40%, black opaque mineral
(magnetita) - 1%.

The xenoblastic guartz has straight extinction and the crystal size is no
greater than 0.5mm in length. The quartz is rercognised by its low relief,
white interference colour, and unaltered state (dues to weathering).

The tourmaline consists mainly of xenchlastic crystals, but some odd
subidiaoblustic crystuls occur. lhe vize of the crystals is no greater
than G.5mm. The tourmaline variety is schorlite and is distinguished
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. by the olive-green to crangy-brown colour and the strong pleochroism.
"Parallel extinction and "isotrcopic" cross sectlons are also indicative

of schorlite.

The magnetite? occurs as very small crystals and is generally associated
wrth the tourmaline. :

Both the tourmaline and guartz have a slightly sutured crystal outline
but a hornfelsic texture is cartainly not devaeloped.

Haragensesis :-

The rock was passibly formed uwhen introduced fluids from the emplacement
of the granits magma metasomatized the country rock to form banded
quartz-tourmaline.

3.8 BSR 24 :~

L3

Spherulitic Hematits ¢~  The spherulitic texture is not discernabls
although there are some straight thin blank spaces in the slide uwhere
crystals could have been plucked out, but thess are not radiating in
texture. 55% of the grains or matrix could have been lost in the slide
cutting process, depending on the original amount of solids present.

Gas vesicles up to lmm in length but generally #mm in diametsr eccur with
some abundance, 2-3%.

Vaery small anhedral to subhedral crystals of a high relief minsral occurs.
These occur within the iron matrix and in the gas vesicles but dus to the
very high relief, ardl second order interference calours, the crystals
could be the corundum in the grinding powder ?

The reck consists of goethite, limonite and hematite. The goethite is
distinguished by its crystalline form and parallel extinction. Limonite
has not these properties. The hematite 1is opague and black in colour.
Gosthite - 5%, limonite - 15%, hematite - 25%.

The iropn- oxides all occur in irrsgular masses.

3.9 AR 25 1~ The rock consists of quartzite fragments cemented by an
opague oxide, (hematite and/or magnetite), goethite, and limonite. it
is composed of quartz - 70%, hematite - 15%, and limonite-gosthite - 15%.

The guartzite fragments consist of anhedral quartz grains ranging in size
fram 1mm to less than 0.25mm. Some secondary guartz cementing occurs.
Limahite and/Dr goethite, together with hemzstite or magnetite, occur as
grains and veinlets in the quartzite fragments.

As well as the quartzite fragments, quartz grains are cemented into a
limonite-goethite~-hematite matrix. Most of these grains are embayed and
very angular in shape. There was no undulose extinction in the guartz
grains, or in the guartz particles comprising the guartzite fragments.

This could indicate recrystallization of the gquartz particles in the
original quartzite.

. The goethite distingulished from the limonite and hematites by its reddish

colour and parallel extinction. Limonite is distinguished from the opaque

oxides by its brownish colour, whereas hematite is present in the areas
which are completoely Llack.

Paragenasis t- The rock could have been formed in a fault zone as a
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fault is thought to be near where the rock was picked up. The fault

. oceurred inm quartzites, and fragments of quartzites uwere later cemented
. by iren cxides.

- 2,10 BSR 27 - The rock is & poikilitic, holocrystalline, hypidiomor=~
phic granite which is slightly porphyritic.

The reck consists of guartz - 45%, plagicclase - 5, arthoclase - 454,
biatile - 2%, sericite - 2%, muscovite - 1%, and kaolin? - 1%,

The quartz crystals are anhedral and vary in size from 4mm to 0.25mm.
Mast quartz grains have undulosa extinction and some enclose biotite,
plagioclase angd muscovite. Secondary vein quartz occurs betwesn grain
boundaries and is generally lees than 0.0%mm thick.

+The plagioclase occurs as subhedral crystals which range in length from
Bm to  Tmm. Most crystals are highly sericitized. The plagioclase
is distinguished by the albite twinning and by using the Michel-Lavy
~mathad, the type of plagicclase is found to be obligoclase. Strong zan-
ing occurs in most crystals and the imnsr zone of these crystals .is more
~ susceptible than the outer to secondary alteration.

the subhedral grains of orthoclase range fram 10mm to 1mm and most grains
have been altered in part to sericits. The orthoclase encloses plagio-
clase in some crystals and hence has a slightly perthitic textura. The -

carlsbad twinning, the secondary alteration and the extinction angles
distinguish the orthoclase.

The typical biotite crystals are L to 2mm in length and are subhedral.

Pleochroic haloes ate present. The typical olive brawn colour, the
form, and the straight extraction are distinctive of hiotite.

The saricite aceurs as minute shard-like grains and is formed by second-
ary processes.

The tourmaline {schorlite) occurs as small graphic crystals of less than
smm in length and are enclosed in orthoclase crystals. ~ The schorlite is
distinguished by its colpur and strong pleochroism.

The muscovite occurs in small subhedral crystals of less than 0.05mm in
lengtn and are enclosed in the feldspars. The colourless crystals, the
slight change in relief on rotation of the stage, the interferenca colours
and the low to zero extinction angle determines muscovite.

The kaolin? occurs due to the weathering of the plagioclasa. The kaolin
is distinguished by the veinlet type replacement form and the low rslief.
The .slight iron oxide colourstion could sxplain the brownish-yellow colour
and the yellowish interference colours which are not distinctive of kaolin.

paraganesis e

Crystallization of the granite magma with the orthoclase (remnant) bryst—
allizing out very early. Possible remelting af the granite with the
remnant orthoclase remaining {it encloses tourmaline and musccuite).

Recrystellization occurs and hence the slight porphyritic nature af the
rock. t

3,11 C5R 5 - The rock is a holocrystalline, equi-grained ultrabasic
which has a dominent mesh structure. It is allotriomorphic granular.

The rock is composad of olivine - 40%, antigorite ~ 59% and accessory
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opaque minerals - 1%.

The olivine is distinguished by its high relief, large axial anglé and
higher birefringence from diopsids. Irregular fractures can be disting-
uished where serpentinization has occurred. Before serpentinization of
the rock, the olivine occurred in crystals of about 1 to 3mm in size,

but since serpentinization, the maximum crystal size is 3mm. Weak
carlsbad twinning occurs. The olivine crystals remaining are anhedral,
but the crystal outlines before serpentinization cannot be properly
defined. '

The antigorite hus low rolief, and a elightly onomalous maximum inter-
ference yellow celour. It occurs as anhedral aggregateg of fibro-

lamellar structure. It occurs betwsen the original olivinpe crystals and
the fractures in the olivine crystals.

The opaque minerals are euhedral to subhedral grains of spinel or chromite
(described as chramite in the hand specimen). The suhedral grains occur
as equant octahedra, and most grains are very small.

Paragenesis :-

The rock is a dunite which has been emplaced and later serpentinized to
give the typical mesh structure.

3,12 CSR 6 2= The rock has a mesh structure with some remnant crystals
of olivine remaining. Limonite has replaced the olivine in some places
but mostly the origingl rock type has been serpentinized.

“

The serpentinite consists of antigorite, talc, olivine, limonite, magnet-
ite? or chromite?, chlorite and enstatite.

The antigorite forms the mesh structure and replaces the olivine and
enstatite. It comprises 75% of the rock. The low interference colours,
structure, colour (colourless) and low relief distinguish the antigorite.

The talc occurs as long fibrous aggregates with a parallel arrangement.
Some shreds are bent. The upper third order interference colours,
paraliel extinction, relief, and colour indicate that it is either talc or
sericite, but due to hand specimen observations of the rock, it can ba
considersd to be talc. It comprisass 9 of the total rock.

The remnant olivine occurs in small crystals ( #mm) of which many show
tleavage traces. The olivine has been serpentinized or has been replaced
by limonite (uweathering effects}. The olivine comprises 5% of the total

rock, but the grains which have been plucked frem the slide (7% of slide
area) are likely tc be olivine.

The remnant enstatite occurs in small crystals of the same length as the
onlivine. it is distinguished from olivine by the low order interference

colour and the slightly lower relisef. it comprises 1% of the total
rock.

The limenite replaces? the olivine and enstatite? due to weathering?. In
some places it has only partly replaced the olivine. It occurs in small
lumps no greater than 0.25mm. 1t comprises 5% of the totael rock.

The chromits or magnetite occurs as small black anhedral crystals scatteraed
throughout the rock. It comprises 1% of the rock.

The green chlorite occurs in one crystal and is probably due to weathering.
It comprises 1% ot the rock.
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Parageﬁ831s H

The original rock was probably a peridotite (due ta olivine and enstatite
remnants) which has been serpentinized te produce antigorite and talc,
with later weathering to produce limonite and chlarite.

3. 13 CSR 16 - The rock can be described as a “granitic" guartzite in
that there is & development of large quartz and feldspsr crystals. The

rock has a granoblastic, poikiloblastic, and porphyroblastic texturs but
no orientation is pressnt. !

The gquartzite is compossd of quartz - 90%, orthoclase - 3%, biotite -~ 2%,
tourmaline - 1%, muscovite ~ 1%, plagioclase - 1%, sacondary sericite - 2%.

The quartz occurs as large porphyroblasts (4-5mm) with abundant vacuoles
and undulose extinction, and as wery small xenoblasts. Thasa small xono-

blasts are poikiloblastic. Many .of the xenoblaste have undulose extinct~
ien. ' ' -

The orthoclase cccurs as large subidioblastic porphyroblasts {4mm long)
as well as small xenocrysts. The porphyroblasts are poikiloblastic.

The biotite crystals have a slightly radiating structure indicating form-
ation from nucleation, :

The tourmaline and muscovite both occur as small smbayed crystals and are
found inm the porphyroblasts and the “groundmass". Thess were probably
volatiles introduced during the later stages of the granitic emplacement.

Tha plagioclase occurs as subidioblastic crystals (large and small) and

- was prabebly introfuced with the orthoclase at the same time as the other

valatiles. .

The sericite was formed due to secondary processes acting on the feldspars,
and to the alteration? of the biotite during the granite emplecement.

Paragenesis :-

The granitic magma intruded the guartzites and emanating magmatic Fluids-
metasomatized the guartzite at the contact. This resulted in the
fermation of bictite, feldspars, and possibly guartz.

3.74 CSR 18 :- This rock, which was taken in and about ths granitic
cantact, is nearly the same as CSR 1a. It can be described as a

"granite-quartzite", except that there is a greater development of a
granitic texture.

The rock has a granoklastic and porphyroblastic texture but.nc orientation
is pressent.

The "granite~quartzite" consists of guartz - 80%, plagioclase - 7%,
orthoclase -~ 5%, biotite-5%, sericite - 2%, and minor accessories - 1%.

The guartz occurs as porphyroblasts (3-4mm}, most of which have undulose

extinction, and as wvery small xenoblasts which also have undulose extinch-
ign. '

The plagioclase, the orthoclase and the biotite were probably introduced
ag fluids when the emplacement of the granite took place. Metasomatism
resultad in the formation of porphyroblasts, which range in size from
Aamm to Immy ond in smaller subidioblasta and xanoblogta,. Al tho
parphyroblasts have sutured outlinas. The Michel Levy'!s extinction
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angle method indicates that the plagioclase is oligoclase. Both the
foldspars have been sericiltized to a small extent.

The plagioclase is distinguished by the zlbite twinning, whersas the
orthoclase has simple twinning or none at sll. The alteration of the
orthoclase distinguishes it from the clear, unaltered guartz. Biotite
ig distinguished by its colour, pleochroism and parallel extinction.
The alteration product of the feldspars, sericite, occurs as small

shards or aggregatesg. It is distinguished by its colourlessnass,
straight extinction, and form.

The minor accessories include magnetite ?, muscovite and very high

relief, colourless, anhedral crystals which are too small to he
1dentlfled.

Paragenesis :-

The granitic magma intruded the quartzite and magmatic fluids permeated
the quartzite at the contact. Metagomatism resulted in the farmation
of biotite, quartz and feldspar crystals. The rock could be defined

incorrectly as s "granite-guartzite".

3.15 CS5R 21 :-  This rock was taken from the same rock traversa as

.C5R 18 but ig further away from the granite.

The rock is a auartz~muscouite—hornfals showing typical hornfels
texture. The original bedding of the psammite? is still preserved
and is due to the varying concentrations of the muscovite, chlorite and

gquartz grains respectively, but is also highlighted by the bands of
larger and smaller guartz grains as well.

The hornfels consist of quartz - 50%, muscovite - 35%, tourmaline - 1%,
black opagues {(magnetite?) - 3%, chlorite - 10%, limonite - 1%.

The quartz exists as small xsnoblastic grains, but in some cases dissol-
ution has occurred to 2 or 3 grains and they have formed one irregular
grain. The original bedding seems to bes due to bands of fine sand

size alternating with bands of silt size grains. The guartz is
distinguished by its low relisf and white interference colowur.

- The poikilitic muscovite has a subparallasl nriéntation‘along the differ-

ent bedding, and alsc highlights the bedding by its concentration along
bedding which consists of very small grained quartz; the coarse guartz
particle bands being practically free of muscovite and chlorite. The
muscovites is distinguished by its moderate relief, parallel extinction,

one developed get of cleavage and its colourlessness. No radiating

structure nccurs.

The chlorite,which is penninite due to the anomalous "Berlin blug"
interfersnce colour, occurs in the same form as the muscovite, except
that a radiating structure of the crystals is developed. The penninite
oceurs along bands where the silt sized quartz grains ocour. It is

distinguished by its greenish colour, the pleochroism, and the anomalous
"Herlin blug" interference colour.

The tourmaline occurs as small xenoblasts, but largar onas (up ta 1mm)

do occur and these are ususlly p01k110blastlc. These crystals are
scatterod throughout the rock. '

The black opagues occur as small xenoblasts scattered thruughout the
rock in the same way as the tourmaline.

VAT



677083

- 14 -

The limonites has bad a secondary introductieon due ta small fissurss
developing in the rock. It has coated and filled the fissures and has
stained the surrounding muscavite grains.

Paraganesis He

The original psammite was intruded by the granite and contact metamorph-
ism resulted in the production of a guartz-muscovite hornfels. The.
original bedding has been preserved but muscovite growth has occurred,
with greater concentrations occurring in the very fine-grained or silt
s5ize layers.

J.%6 CS5R 22 :- This rock comas from the same granite contact zone as-
CSR 21, but it is taken further away from the granits.

The rock is a guartzits showing typical hornfels structure. The bedd-
ing of the original psammite 1s due tec the concentrations of different
sized guartz grains while the concentration of the muscovite grains anly
occurs in the bands of very fine sized guartz grains. = Thers is no
preferred orientation of the muscovite crystals.

The guartzite consists of gquartz - 65%, muscovite - SD%,'tourmaline - <17,
heavy opagues (magnetite?) - 2%, and limonite - 3%.

The muscovites pccurs as embayed xanablastic grains which have a slight
porphyroblastic and poikiloblastic development. Soma crystals have
_limenite staining and a slight radiating structura while the other crystals
have an idioblastic development. According to A. Spry, (Metemorphic
Textures) this is due to free growth beginning from nucleation.

The guartz occurs as small grancoblastic xemoblasts yhich generally have
straight to slightly undulose extinction, and these crystals cause the -
embayments and poikiloblastic neturs of the muscovite.

The magnetite or heavy opagues ococur as very small xsnoblasts svenly
scattered throughout the rock.

The limonite staining in the muscovite probably cwes its occurrence to

the weathering of the magnetite grains because many magnetite grains
have a brownish tinge around them.,

The tourmaline, which is distinguished from the muscovite by its arange-
brown colour and strong pleochroism, occurs in xenoblasts which are
slightly poikiloblastic and are the same size as the muscovite crystals.

Paragenesis :-

The original psammite was intruded by the granite and contact metamor-
phism produced a guartzite with typical hornfels structure. The
muscovite was develcped due to growth from nucleation, and tcurmaline

was probably developed by the same process dus to its similar form to
muscavite.

3.17 C5R 30 :- The rock (in the hand specimen) is a quartz-tourmaline
matasgmatlic rock which is typical to BSR 13, but a polygenal texture is
present, i.e., in the guartz the rock is polygonized ar recrystallized
quartz found within the granite itself. Irreqular banding occurs and
this is again due to conventrations of alternating quartz and tourmaline.
Fmanating fluids (tourmaline-sulphides) have entered tha guartzite and
-replacement takes place with recrystallization of the gquartz.
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~The sulphides were recognised under reflected light by its

It is mostly associated with the tourmaline rlch bands.
‘of crystals about 4 mm_long occurs. '

The rock consists of guartz - 70%, tourmaline - 29%, sulphides - 1-2%.

The guartz occurs in xenoblastic or anhedral crystals and vary in size
from 2mm to 0,7mm but most crystals are C.25mm in size. - Gomg quartz
crystals are enclosed in the tourmaline. In the guartz rich bands,
polygonal texturse exists. This is thought to occur when stained quartz

grains, when mstamorphism occurs, break down due to the lattice structure,
being unstable.

“

All the quartz grains have straight extinction, no undulose extinction
being present; hence recrystallization indicated. The guartz is dis-

tinguished by the low relief, uniaxial positive 1ntarfarenca figure, and
the low interference colours.

The tourmaline is brownish-orange in colour and it exhibits strong pleo-
chroism. This is indicative of schorlite. © The schorlite crystals are
mostly xenoblastic but some subidioblastic crystals dao occur. The

. lenmgth varies from 2mm down to O.1mm but most crystals are 0.25mm long.

Many tourmaline crystals are sllghtly poikiloblastic.  There ig an
alignment of tourmaline crystals along the bands.

yallow colour.
It cccurs as mostly anhedral crystals but some occur as subhedral crystals.
. One long streak

Some secandary quartz vaining running parallsl and within the tourmaline

. rich bands occurs, but why it occurs in such a way 1s not known.

Paragenssis :- P

The rock is probably a metasomatic replacement rock which was formed when
tourmaline and sulphide fluids entered and replaced the quartzites in bands.
The quartz was recrystallized, producing the polygonal texturs.

3.78 CSR 33 :- The volcanic rock is extremely weathered with very feu

origimal miperals able to be properly identified. The texture is also
unrecognizable. '

The rock consists of plagioclase - 10%, orthoclasa - 15%, clinopyroxene -
5%, black opague mineral {magnetite?) - 5¥% and the secondary minerals, due
to weathering processes; chlorite (penninite) - 15%, limonite staining - 2%,
and the unknown dirty, speckeldy, secondary mineral - 15%.  Due to the

slide cutting process, 22% of unknown grains have been removed.

The remnant clinopyraoxene is most likely aegerine-augite because the extlnct-”'L

|F‘l
ion angle is 15-20 Twinning occcurs. All crystals are embayed and Lb'f
highly uweathered. (

1 The crystals were subhedral and ranged from 7T mm to
5 MM '

The feldspars are all highly weathered and the crystal lengths are gensrally
1T mm. long. The plagioclase is identified by the albite twinning, but the
identification of orthoclase is risky becausa it was based on the high
degree of weathering, low relief, and the absence of albite twinning.

The penninite is distinguished by the anomalous "Berlin"blue interference
colour and the greenish colour with slight pleochroism. The relief is
modarately high, which distinguishes it from antigorite. The crystals occur
up to 1 mm. in lengih and thers is twinning according to the pennine law.

The black opague mineral oceurs in a long thin, noedle like form, Lhe needlaes
generally being % mm. in length. It is most likely magnetits.

../ 16
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Because of the extreme weathering of the rock, no paragenesis is given.

3,19 CSR 34 (c) 3= The rock 1s a tourmaline-zoisite metasomatic rock
which was found in a guartzite. There is no bandind as found in BSR 13,
but a concentration of tourmaline and zoisite respectively which thins
and thickens irregularly to give the irregular bands.

The rock is compcsed of zoisite? - 50%, tourmalins - 457, opaques (mag-
netite? or sulphides?) - 2%, and quartz - 3. :

The zoisite is hard to distinguish due tD the smallnass of the grains
wvhich are no larger than a § mm., but the minmeral is most likely a member
of the Epidote group. The mineral must bes the ferrian variety of zoisite
which bas normal interference figures. The high relief, weak birse-
fringence, slight yellow to grey interference colours and the biaxial

interterance figures are indicative of zoigite. All grains are anhedral.

The tourmaline is easily distinguishable by the brownish to clive grean
colours and straong pleochroism which is indicative of schorlita. The

sthorlite occurs as small anhedral granule aggragates; the same as for the
zolsite.

The opaques, which could be either magnetits or sulphides, occurs mainly
with the tourmaline in the tourmaline rich streaks. ' The crystals are

anhedral and suturaed in texture ang occur scattared around in small clumps
within the streaks.

The gquartz occurs as small anhedral crystals in the same form as the zoigite
but is scattersd throughout the rock. The quartz is distinguished by its
low relief. Some *bf the grains have undulose extinction. Thase could

be the remaining quartz grains remaining frDm tha psammite into which the
granite intruded.

Paragsnesis :-

The guartz was probably the remnant of the psammite intg which the granite
intruded. Introduced magmatic fluids metasomatized the psammite and
tourmaline, zoisite, and the opaques were formed into an irrsegqularly band-

ad rock.

3.20 €SR 36 :~ The rock is a homogeneous egui grained calcilutite which
could have possibly bpen dolomitized 7 Because the thin section was not
stained, dolomite cannot be detected.

The suhedral crystals of carbonate which make up the majority of the rock
range in size from 0.7 to 0G.02 mm. Thesa crystals have most likely been
recrystallized from a former limestone type, although no former structures
ar texture can be found. Microcrystalline calcite ooze occurs betuesn
these euhedral crystals, and a possible source type for the recrystallized

euhsdral crystals could be a micrite {Folk)* . {(The euhedral crystals
tould also be dolomite).

The composition of the rock is micracrystallime calcite noze - 35%, the
puhedral crystals - 60%, quartz - 2%, carbonaceous matter - 37

.

The microcrystalline calcite ooze has a blackish tint about it which is
caused by very fine carbonaceous matter. The carbonacecus matter alsc
occurs as small round grains scattered throughout the rock, although
clusters of grains occur in places.

¥*

Folk, R.t. - Petrology of Sedimentary Rocks.
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The quartz cccurs as detrital grains, but there is a slight devalopment
of secondary quartz fiom the dissolution of the detrital grains.

Secondary veins of white calcite also occur.

Paragenesis HES

The rock can be descrited as a carbonaceous coarse calcilutite which has
bean formed due to the possible recrystallization of a micrite.
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REPORT ON 12 SAMPLES FROM TASMANTIA FOR J.T. IRVING:

The samples were taken to Mr. B. Stovic for thin section
preparation: Mr. Bob Stovics Will was paid.

The samples are siltstones, cherts and a peculiar
chalcedony bonded aggregate of oolitic to sub-polygonal
equidimensional bodies. This may be of organic origin -
it is certainly not clastic - but it could be a
rhyolitic piselitic tuff.

71 Fine blue and buff mottled siltstone (handspecimen)

This consists of angular quartz clasts, together
with areas of sericitic and chloritic material
that could be broken down felspars, but are
probably clusterings of original intergranular
clay minerals, in an incipient stage of metamor-
phic crystallisation. These rocks have been
described as schists, but in truth, these
particular specimens show but the merest hint

of metamorphism. Lithic clasts and volcanic
clasts are absent, and this is not a areywacke:
nor does it appear to be arkosic, there being

no felspars preserved, (though if the sericite
clusters are after felspars the classification
would be arkosic siltstone)., I would refer to

it as a quartZose giltstone.

z2 Slightly coarser textured blue and buff
mottled siltstone:

A glightly coarser variant of Zl.

Zh Grey mottled siltstone:

Again, coarser with markedly angular guartz
graing preserving most of their clastic outlines
making up the coarse fraction. The mica has
recrystallised locally into well formed flakes
of sericite, but most of the clay mineral
fraction remaing in the fine sericite-chlorite
matrix to the quartz grains. There is some sign
of strain in the undulose extinction of the
quartz grains, but deformation and recrystall-
isation effects are minimal,.

z19 Grey mottled siltstone:

Identical with Z&.

z6 Grey cavernous siltstone -~ fine sandstone:

More uneven textured and coarser than the other
specimens, this reock also shows much larger

.es/2
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26 well-formed flakes of sericite. However, it is

cont: of the same essential character. The turbid
areas have a distinct grain outline and
could be after clagtic felspars, which have
decomposed. The rock 1s laced with minute
stringers of opague material which also forms
irregular patches. These patches are yellow
limonitic areas on the more weathered part of
the cut surface.

z8 Coarse and fine banded siltstone:

The coarser bands show recrystallisation to an
interlocking mosaic, a not uncommon feature

of such banded rocks. There is some felspar
preserved in this mosaic and the rock was
clearly arkosic. There is much fine sericite
in the intergranular interstices, in the finer
fraction, which preserves clastic outlines to
the quartz grains.

220 Siliceous siltstone:

Thig is finer grained than other samples
described - above. The quartz grains are angular
preserving their clastic outlines almost
completely., The inter~granular matrix, the
original clay mineral fraction, now consists

of a very fine aggregate of sericite and chlorite.

Z21 Siliceous siltstones

Similar to Z20, there is some indication that
part of the fine sericite could have come from
the breakdown of felspars

Z34 Rhyolitic 'pisolitic' ash (tuff) or organic
remainsg of obscure origin:

This is a very odd rock. In hand specimen it
has a creamy colour, and the very random
sorting of a very fine siliceous tuff. However,
in thin section it has a quite different
character, and is seen to be composed of a
remarkably size-sorted aggregate of rounded,
spherical or subrounded polygonal bodies of
very fine chert, bonded with coarser chalcedony,
which, here and there has a distinct fibrous
cavity filling habit. There is a substantial
opaque mineral content.

The gorting and sphericity of the more perfect
bodies rules out any clastic origin. The polygons
suggest some obscure organic origin. I have seen
very similar pisolitic tuffs in active volcanic
terrains, but they are a couple of orders coarser,

vee/3
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Z35

I have never scen such polygonal bodies
in an ash or tuff. I think this is of
obscure organic origin, and that it could
be a silicified organic chert, possibly
not unrelated to the radiolarian cherts.

This iz a weathered version of Z34.
They are essentially the same rock type.

Chert:

This is an extremely fine grained ferruginous
chert. It is hematite stained and shows a
very faint lamination.

All specimens were checked for sulphides: Z1, Z8 and
219 carry a speck or two of sulphides. Z0 does not seem
to have preserved any of the sulphides.

No reaction for carbonates was found on any specimen.

The sediments of this assemblage do not have greywacke

charactere.

Sorting is too good and lithic clasts are

absent. A slower accumulation with a less emphasised
source terrain is indicated. They are of much slower
accumulation. They are not quartzites either, lacking
The clay fraction is well in evidence, and they
are thus of only moderate maturity.

maturity.

Dr. G-J.H- MCCall

18-3-1973

37 Marama Drive,

Frankston, Victoria,

3199.
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