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DESCRIPTIVE:

By taking the 'Gondwanaland' continental drift concept
as a starting point, genetic similarities in ore
deposits can be expected. This was the basis for our
preliminary appraisal of potential for carbonatite
mineralisation.

By using the parameters of deep seated faults located
close to stable Precambrian blocks, displaving
undersaturated upper mantle rocks and known mineralised
areas we were led directly to a regional appraisal

of the west coast of Tasmania.

The economic base metal deposits in carbonatites
are found in the carbonate cores. Library research
showed reports of only one such unexplained
carbonate which had not been exploited. This was
the crystal dolomite 'plug' of 30 acres extent
exposed in the Stanley Reward alluvial workings

9 miles north west of Renison Bell.

Applications were made by Valley Exploration Pty. Ltd.
on a number of occasions for an Exploration Licence
over this area. Eventually E.L. 53/70 was granted
over much of the area of interest, but excluding

the known dolomite area. Valley Exploration carried
out preliminary regional geochemical investigations

in the surrounding country by means of a helicopter.
The ground near the Stanley Reward has been covered
with alluvium since 1915.

Indications of a considerable degree of mineralisation
were encountered, sufficient to interest Dr. G.J.H.McCall
a specialist in this environment. His Company entered
into a Joint Venture on the area in February, 1971,
carrying out a significant test programme. About
September 1971 major changes in the structure,
personnel and policy of this Company were made. They
sought to renegotiate the agreement which was then
terminated. Since that date the area surrounding the’
Stanley Reward has been added to our Exploration
Licence area.

This country north of Zechan and west of Renison has
had very little prospecting except for tin. Access

had long been considered an insuperable problem, but
thig is no longer so. It is possible to construct a
landing strip north of the Pieman and servicde men and
machinery by air. Heavy plant can get across the
Pieman only for about six weeks of the year with
confidence, and there is no other practical access for
Plant from other directions '
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Most o the work undertaken to date has been on foot
with men and pack horses and some brief helicopter
traverses. Much of the area is rugged with very dense
vegetation, but up the centre of the area there are
bare ridges and button grass plains by which access
is easy.

As prospecting to date has been limited to the

areas granted to us, we have been unable to sample

the area of major interest and results are incomplete,
However, much was gained by detailed book research

and our stream and rock geochemical data was most
encouragirnde.

REGIONAL GEOLOGY:

The area adjoins the western margiﬁ of the rift
valley described by Campana, Dickinson, King and
Matheson, {1958). The contact between the north
west trending Cambrian Renison Bell anticline

and the Precambrian schist and quartzite is in the
Exploration Licence area. It is terminated by

the Devénian Meredith granite, believed to be the
source of tin mineralisation in the general area.

At certain stratigraphic horizons within the Oonah
quartzite and Crimson Creek formation, generally
called the Success Creek phase, large scale

mineral replacement has occurred, producing

conformable lodes either in association with carbon-
atites or spilites. Microscopic examination suggests
that large amounts of carbonate either accompanied
mineralisation, or were mobilised during mineralisation.

Much of our data has been derived from Waterhouse (1914).
In reading early geoclogical reports on the West Coast

we can substitute the current term 'Mount Read

Volcanics' for their ‘'porphyroid rock'. Waterhouse
carried out a most thorough regional investigation of
the area in 1914 and, with the exception of some work

on the Mount Lindsay Mine which is unpublished, very
little has been done since, The 30 acre dolomite plug

at the Stanley Reward has been covered with alluvium

and the itracks substantially overgrowha

Waterhouse reported magnetite and disseminated pyrite
and forsteritic olivine in the dolomite. He also
reported porphyroid boulders but porphvyroid was not
seen in situ. The dolomite contacts are not well
exposed, but at one point he observed a granitic.
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contact with a very fine grained version of the
granite and a phlogopite-quartz-orthoclase vein
adjoining. Apatite was not reported but secondary
vivianite was in abundance in the roots of bushes
and trees overlying the dolomite.

In sluicing the weathered pug overlying the dolomite
he reports finding abundant pyrite and pyrrhotite
and galena and sphalerite confined to specific areas.
Some tremolite and asbestos was observed.

The nearby Mt., Lindsay mine reports considerable
fluorite, axinite and calcite in the gangue with
biotite in pyroxenite units nearby.

Waterhouse describes a small 'intrusive' carbonate
between the Stanley Reward and Mount Lindsay. The
detailed description of the Magnet Mine west of
Waratah and north of this area given in Nye (1923),
is strongly suggestive of a small carbonatite vein.

There are reports of 17 diamonds being recovered

in the area Jjust north west of the Exploration
Licence boundary. These were substantiated by
experienced geologists,including W.H. Twelvetrees.
This shows.that kimberlites were, and probably still
are, present in the area, There is a very close
relationship between occurrences of kimberlite and
carbonatites, particularly in the Russian environment.
Refer to Frantsesson, (1970).

INVESTIGATIONS TO DATE:

3.1 Geochemical

A total of 242 stream sediment samples have been
taken and tested for heavy minerals by field

panning of -8 mesh material to a 1% to 21b

sample which was then treated by heavy media
concentration at the laboratory. The small amount of
heavy residue was scanned spectrographically or, in
some cases, analysed by atomic absorption plus Xray

fluoroscopy. Analysis data sheets are attached as Appendix 1.

In this highly mineralised environment we have
prepared maps of geochemical anomalies (Figures 2
and 3) using the following cut off values:-
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Cu Pb Zn Sn
Threshold in p.p.m. 400 150 1000 2000
Anomalous in p.p.m. 1000 400 3000 5000

Rock analyses were made of some rock samples collected.
The contact(?) rocks just adjoining and north-west

of the Stanley Reward show high tin figures. Grab
samples from the hematite-magnetite anomaly in
Livingstone Creek also show variable tin resulis.

Some soll samples were taken in a traverse across
'ring structure Aa', These were subseguently put
through a sieve and the -80 mesh fraction scanned
for bage metals and tin with results which were
subnormal for this environment. Samples have heen
taken around some of the other 'ring structures!
but they have not been analysed yet. These would
be tested by heavy media concentration prior to
analysis. ‘

3.2 Petrological

Grain counts were made on many of the zamples
which were examined early. These are shown in
Appendix 2. Thin gections were made of many of
the rock types and descriptions are shown as
Appendix 3.

As there had been an identification of pyrochlore/
from an area north of here - at &ketegon Creek,
west of Burnie, the original sample was located 35'&2/{ S LT
dt the Hobart Museum. Optically the crystals were

confirmed as possibly being pyrochlore. A typical

crystal was sent to the C.5.I.R.0. Perth for

micro probe investigation, and this showed the

crystal sampled to be uraninite.

A thin section of the highly altered volcanic rock
found at 'ring structure Aa' was examined by

Mr. F.L. Sutherland who reported that the rock
appeared to be a typical Tasmanian Jurassic dolerite.

3.3 Geological

The granite contact was mapped on the ground. It was
proved that the flat dipping Meredith Granite occurs
further south than shown on the Rio Tinto map.
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Contact extends almost to the Stanley Reward and the
nearby Mt., Lindsay Mine. It does appear however to

- be well north of Mount Livingstone and remote from

the two areas of base metal anomaly.

3.4 Geophysical

As reported ecarlier, attempts were made to show
up geological changes through aerial photography,
and looking for vegetation changes, particularly
for variation in infra-red reflectivity. From this
program we located 27 'ring structures' forming

a zone which roughly followed the Stanley River.

It was noted that the one mile aeromagnetic map
prepared by Rio Tinto showed very .little magnetic
disturbance compared to ground surveys in the
Stanley Reward - Livingstone Creek area.

Brief scintillometric traverses were made in the
Stanley Reward area with no indications of anomalous
radiocactivity.

Ultra violet response of many stream samples was
measured but with no useful result.

3.5 Library Research

Much of the data presented under the Regional Geology
section is derived from library research and is a
condensation of considerable reading.

RESULTS :

L.1 Geochemical

in addition to the known tin mineralisation at Mt. Lindsay,
Stanley Reward and the Livingstone Creek hematite magnetite

lode, two further areas were defined as being grossly
anomalous for base metals. They were subnormal (in this
environment), for tin.
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One area was at the headwaters of Paradise Creek,
south west of Mount Livingstone. The other was just
north of the Pieman River, and midway between the
Stanley and Wilson Rivers. Both show plainly in
Figures 2 and 3.

Other spot anomalies which justify further
examination were located on the periphery of
the Exploration Licence area.

Some remarkably high chromium, and occasionally

some high nickel figures, were obtained from

areas draining the Conah guartzite. These

geochemical anomalies appear to be reoughly concordant
with the € -~ p€ interface. The high chromium and
nickel figures suggest ultirabasic intrusions in the
Precambrian. Both the areas of base metal anomaly

lie upon the proposed ultrabasic zone.

Soil geochemistry and petrolegy confirmed that there
was little likelihood of there being economic
mineralisation associated with the 'ring structures'.
They are apparently morphological features.

Cumulative probability of frequency of analytical
results was plotted for copper, lead, zinc and tin.
Results suggest several genetic sources of each
metal. They are attached as Figures 10,11,12 and 13.

4,2 Geological

The presence of the mineralised dolomite-magnetite
'pipe!' at the Stanley Reward,and the nearby Livingstone
Creek hematite.~ magnetite lode containing calcite,
along the boundary between the Crimson Creek

argillite and the QOonah quartzite, just near the
contact with the Meredith granite sudgests we are
dealing with part of the Success Creek phase which may
have been altered by the subsequent granite intrusion.
It is probably related to the Mt. Lindsay deposits.

CONCLUS TONS

It would appear that initial ideas of possible
carbonatitic intrusions within the area have not met
with much in the way of confirmation, although the idea
cannot be wholly discounted.
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However, there appears to be roughly concordant
bands of mineralised rocks within the higher
levels of the Oonah quartzite and closgse to the
Stanley Reward area. These are probably related to
bagic or ultrabasic sills or laccoliths which are
reported elsewhere in this environment in the west
coast of Tasmania, '

It is apparent that the area is highly prospective
for sulphides of base metals and tin. However,
exploration in this area is economically limited
because of the high rainfall, dense vegetation

-and major accegs problems.

It would appear that effective exploration will

be highly dependent on good planning for accegs and
servicing of men and equipment. Vehicular access
from the north-west, north and east is considered
impractical because of the terrain and vegetation.
From the south and west it has been limited by

the lack of a Pieman River crossing.

It is proposed that a landing strip for fixed

wing aircraft be considered in detail, It is

possible to get bulldozers across the Pieman at the
Stanley River cage when the river is low. A track
suitable for Bombardier vehicles could be easily
constructed along the ridges and button grass plains.
This would then be used to move men, supplies and
equipment through the area.

This must all precede the cutting of prospecting
lines and costeans for detailed prospecting of
anomalous areas.

Unless a suitable landing strip is obtained it will
not be economic to prospect the area except by

the use of helicopter to deliver supplies and
equipment., This is considered to be a much less
efficient alternative and less likely to be a
successful prospecting technique.
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Se...f-—Quantitativé Spectrographic Analvsis Scheme Al+AZ
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Form 25 Results in ppm unless otherwise stated. Detection limits in brackets.
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Gk de TR AMDEL ANALYTICAL SERVICE .
JORB .?.J.Qj.]’JA Sex Puantitative. Spectrographic'Analysi: Jcheme A2 BATCH 5 v
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Semi- Quantliveﬁ__gectrogr_ghic Analysis Scheme.ul A2,A3,A4,A5 §& A6

AMDEL ANALYTICAL SERVICE
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Semi-—Quant’ative Spectrographic Analysis Schemes Al,A2,A3,A4,AS5 & A6

AMDEL ANALYTICAI SERVICE

Results in Ppm unless ot‘rlerklse_z_ stated.
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ANALYSIS OF ROCK SAMPLES, E.L. 53/70:
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“Exserv” Perth

A MEMBER OF THE SAMPEY GROUP

o

237 Great Eastern Highway, Midland @ G.P.O, Box U1938, Perth, Western Australia, 4001 @ Telephone: 74 2566 @ Telegrams:

{Formerly Analytical Division of Sampey Exploration Services}

LABTECH 1%,

ANALYSTS

e

JOB NO. 5114

Sample No. A T - R A 8 12 13 14 16
Opagques tr tr 20 tr tr~ 15 30 65 5 10
Limonite 5 5 tr 5 5 tr tr tr tr 10
Leucoxene tr tr tr tr tr tr tr tr tr tr
Andalusite 50 45 60 55 65 60 55 ?tr 70 20
Tourmaline 25 40 10 20 10 10 10 10 15 10
Quartz % Felspar 20 10 10 20 20 15 5 15 10 20
Zircon tr tr tr tr tr tr tr 10 tr -
Rutile - - - tr tr tr tr tr tr tr -
Spinel - - tr - - - - - - -
Cassiterite - - - - - - tr tr tr -

TOTAL 1oo 100 100 100 100 100 100 100 100 100*

one 621 414), Botany, N.S.W. {666 9021), Kalgaorlle, W.A, (211 395).

* includes 30% altered rock fragments.

NOTE :

1. Opaques generally appear to be mainly ilmenite (except sample 13 where
they cannot be identified).

2, Compositions are given in estimated volume percentages. Relative error
approx. t 30% of values given.

3. The mineralogy indicates that the main rocks in the source area are
argellaceous sediments, probably intruded by granite with associated tourmaline metasomatism.\
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MxtABTECH {,g HJ A MEMBER OF THE SAMPEY GROUP

ANALYSTS

(Formerly Analytical Division of Sampey Explaration Services)

237 Great Eastern Highway, Midland @ G.P.O. Box U1938, Perth, Western Australia, &00]
(o)

Qv

JOB NO. 5267

APPROXIMATE COMPOSITION OF HEAVY MINERAL
FRACPIONS:

NOTE:

1. Values given are only very approximate
and are in volume %.

2, The presence of weathered fragments of
schistose rocks, and of an extremely
wide range of grainsize precludes -
accurate estimation and identification.

Approximate analyses for Pb, Zn, Cu,
Ag, Ni, Sn, and possibly W, should be
made on the more interesting sarples.

C.I, Mathison

26th June, 1972

Telephone: 74 2566 ®  Telegrams: “Exserv’’ Perth
Offices at: Albion Qid, {Phone 621 414}, Botany, N.S.W, (666 9021), Kalgeorlie, W.A. {211 395).
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LABTECH 11
ANALYSTS
(Formerly Analytical Divition of 3ampey Exploration Services)
237 Greas Eastern Mighway, Midland e G.P.0. Box U1938, Perth, Western Australia, 6001 @ Telephone: 742566 @ Telegrams: “Exserv” Perth
JOB Nq. 5267: APPROXIMATE COMPOSITION OF HEAVY MINERAL FRACTIONS
0]
9| 8 Llolglgl. 81, l9lets
ow lold5 3 1cle 812 Sl1% | » |8 31818l E
~ a m ::g o O ] o N 'E o Q = -~ | o 5
24 12183 £ |E |3 |Bal B (15|05 |5 |%sl5lS|8
az |ald+] S IR jE ISH S |8 |aj8F S8 |8 180 F 18~
A32 {80 |12 3 tr | tr 5
A37 135 {40 2 10 { tr tr 3 10
A39 |95 2 1 2 tr | tr tr
Ad42 [30 [ 50 2 10 ) t» 1 2 5
Ad45 (20 | 65 tr 110 | £r tr | Er 5 tr
aAde - 110 - tr tr L o tr 50
Ad7 - 110 tr 2 1tr tr | 85 3 tr
A48 42 | 45 5 |&r tr [&r { ttr 3 tr tr
A56 |50 | 40 tr 3 tr [tr | tr 3 % 3 tr
AS7 20 |60 5 1 ?tr. tr 10 5 2 tr 2
B59 no samples no | samples
AGO {15 tr - 5 ?¢r, trxr tr | 10 tr tr 5
A62 - 5 tr 2 itr £ o 3 tr ?90 {tx 1
AB3 - 115 tr 21% tr 3 280 tr
A67 |50 | 40 tr 6 \tr tr | tr 4 tr
A7S 5 145 tr 6 1 3 jtr 15 tr| tr | 225 |tr
A76 - | 30 tr |10 | tr tr 10 ?50
A7T8 (10 | 35 tr 5 |tr 5 {tr 25 220 |tr
AB0O {40 {20 tr (10 | & 1o 20 tr
A8l |10 | 50 tr {10 | tr 10 jtr 5115 tr
A84 {30 |50 tr 110 | tr tr {tr 10 txr
AB8B 150 | 45 tr Jltr tr 2
Alol |10 | 75 tr {10 | txr tr tr 5
AlO3 |70 |10 tr |12 2t ?tr 6
Al10S5 140 { 30 ty 115 | tx 5 |tr 10
All104{ 5 {50 tr {15 | tr 5 20 tr ?5
All4;: - |55 tr (10 3 ]| 2?2tx 2 itr | tr | 20 710 tr:
AllS 4 - | 50 tr 7 3 2 {tr 13 225
All9 {30 j 15 tr | 7 |tr j?tr| tr 40| 5 23
Al23)] - | 60 tr 112 21723 tr 13 ?10
Al25| - 1 45 tr |20 | txr | ?tr 2 tri{ 18 ?15
B12 5135 tx |25 3172 5 | tr 27 tr
Bl4 {10 { 30 tr | 20 317? 7 30
Bl9 5 140 tr 125 | tr tr 30
B23 {10 | 35 tr | 30 37 7 15
B27 125 t 40 tr |12 21?1 5 15
B29 140§ 40 tr {10 | tr | ? 2 8
B34 |55 |10 tr {20 {tr |? 2 13 tr
B51 |50 | 30 tr |15 | ¢tr | 2 1l 4
B57 {10 {20 tr {55 217 2 ltr 11
B58 {30 | 30 tr | 30 2i17? 1 7
B62 - {18 tr | 65 2722 3 10 tr
B65 - 115 tr {160 21?1 2 15 tr(
B66 5410 tr 115 2122 1 63 21ty
B67 |15 |20 tr |20 | txr | 23 2 tr { 40 tr ]
c4 50 1 40 tr 61tr |? 4 tr tr
C5 40 { 55 tr 3itr tr 2
C1l5 {45 {50 tr 3 tr tr | tr 2 tx tr
c22 - 6 tr |12 | tr | ?2 10 70 txr
€23 50 |10 L‘ r | tr 5 trl J
ffices at: Albion Qid. {Phond 621 414)) Botany, P.5.W, {$66%021)) Kalgoorile, W.A, (h‘l 395)
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1.. INTROOUCTION . T | :

.

From the rock samplés collected from the Stanley River area, twenty were
thin sectioned. These werae:-

C ASR & BSR 13 . CSR 5
 ASR 7 BSR 24 CSR 6
" ASR 9 BSR 25 - CSR 16
ASR 10 "BSR 27 _ CSR 18
AR 11 ' © LSR 21
AGR 15 - o CGH 22
‘ ‘ CSR 30
CSR 33

CSR 34 (c)
CSR 36

Hogen-Esch and‘Lee collected series."A", Barton and.Masters collected
i saries "B", and Milne and Buckingham collected series "(C".

Thin sacticning and microscopic descriptions was done by A. Barton with
help from J. Leishman.

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

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

2. ROCK DESCRIPTIONS AND LOCALITIES

3

2.7 ASR 5 - The roSL ig a vein rock which is composed of anhadral
quartz - 50%, tourmaline (schorlite) - 50%, and minor accessaries - £1%.

-The rock was formed when magmatic volatiles crystalllzad in figsures or
Jjoints through which it was permeating. :

The sample was taken 100 yards upstream from tha sadlment sample A71, in
the granite.

‘ 2.2 ASR 7 :- The sample is a holocrystalline medium-grained, hypidiomor-

phic granuler granite which is composed of quartz - 40%, biotite - 5%,
‘plagioclase - 14, orthoclase - 354, sericite - 4%, opaque minerals - £1%,
and monazite - < 14. The biotite is thaught to heve crystallized first
and was embayed, and gathersd in clumps when it passed into a higher

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

The sample was teken 10 yards upstiream from sediment sémpla A2 which was
taken in a small stream just off from Stanley River.:

2.3 ASR 9 1~ The sample which was described as banded guartz-tourmaline
with sulphides along jointing in the granite, in the hand specimen, was
taken 100 yards upstTeam from A3 creek in the Stanlay River.

The rock is a hypidiomorphic granular, Fine-grained vein rock which is

composed of quartz - 70%, tourmaline - 25%, and sulphides - 5%. There

seems to be two stages of crystallization; firstly, the subhedral guartz,
. followed by the anhedral quartz-tourmaline-sulphide assemblags.

2.4 ASR 10 :- Thi:s sample is the parent granite faor ASR9 and was takan next
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to the ASR 9 sample.

The rock is a holocrystalline, medium grained granite with.a hypidiomorphic
granular fabric. It consists of quartz - 64%, tourmaline - 10%, feldspar -
20%, sericite - 5%, and sulphides - 1%. 1t is thought to be a late stage
crystallization granite because it contains the volatile minerals.

2,5 ASR 11:- This slllclfled slab of Crimson Craek Formatlon was taken

about midway betwoon AND and A BY on Salmon Creak. -

The rock can he called a sandy claystones which is texturally immature, and

it is composed of gquartz - 30%, rock fragments - 5%, sulphides - 12%,
sericite - 2%, minor accessories - 1% and the clay matrix - 50%. The rock
fragments consist mainly of metasediments. The rock type could be indicative
of a lagoon type environment. ‘ ' : o :

2.6 RSR 15:-"This sample was picked up "in a boulder pile from old warkings

. near where H 100 was taksn.

The tock is & holocrystalline vein rock which is composed of a quartz - 65%,
tourmaiine (schorlite) - 20%, cassiterite - 15% and accessories -~ <1%. Most
of the anhedral to subhedral caséerlte crystals occur in clumps. The rack

was probably formed when emanatlng fluyids crystalllzed in cracks or fissures
within the granlts.

2.7-H5R 13:~ This sample which was taken in the small creek bounding the

Livingstons Creek Iron Anomaly, was described in the hand specimen as

thinly banded quartz—touamaline.

The thin section description confirms this. The rock is. composed .of quartz -
00%, tourmaline - 40% and a black opague mineral (magnetite?). . Tha banding
is due to concentrations of gquartz and tourmaline reéspectively. It was
probably formad uhen.emanating fluids metasomatized the country rock.

2.8 BSR 24:- This sample was taken from the L1u1ngstone Ereak Iron Anamaly
and is dESCPled as spherulitic hematite.

The spherulltic texture was not discernable in the thin section and the
minerals occurred in irregular masses. Gas vesicles ococur in some abundance
(2 - 3%), while the rock consisis of hematite, -25%, limonite - 15%,

geothite - 5%, while 5% of the slide area has besn lost to slide cutting

processes.

2. Q BSR 25:- ' This sample was found at the base of the LlUlngstone Lreek
Iron Anomaly but was not found in situ.

The rack cansists of angular quartzite fragments cementad by hematits (or

magnetite?), goethite and limonite. It is composed of quartz - 70%,
hematite - 15%, and limonite and goetﬁite - 15%. The guartz pccurs in
the quartzite fragments or as single grains cemented in the iron oxides.’
Because a fault is thought to divide the iron anomaly, this rock could
be fault breccia which Qas cemented by iron oxides.

2,10 BSR 27:- This sample was taken 200! N.E. from Llulngstona Cresk
downs tream ‘tream of. the iron anomaly.,

. The rock is a poikilitic, holocrystalline, hypidiomorphic granular granite
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which 1s slightly porphyritic. The rock consists of quartz - 45%,
plagioclase ~ 57, ortheclase -45%, biotite - 2%, sericite - 2%, muscovite
- €1%, and kaolin {?) - ¢1%. The plagioclase is strongly zoned, with
the innar'zone being strongly sericitized. The orthoclase gives the
granite” its glightly porphyrltlc texture, mlth crystals up to 10mm in

Je
Sy

2.?1.h9R 5:- This samplse was collected from a amall conical hill on the
lef't bank of -tha Harman River. The hand spGCJmen was deacrLbad g a
serpentlnlte with abundant chromite.

The thin section description showed it to be a dunlte mhlch has been
sgrpentinized, with a dominant mesh structure prevailing. . The rock is

- composed of plivinsg - ADD,'antlgorlta - 59%, and opaqua mlherals (splnel

2.1% £5R 16:-
‘quartzite contact.

2.74 CSR 18:--

ar. chromlte ?) - Wm._

2.12 ESE'E: "This sample was taken in the same locallty as CSR 5, and was
described in the hand specimen as a sarpentlnlzed peridotite.

The rock has a mesh structure and is composed of antigaorite ~ 75%, talc -

- 10%, olivine - 5%, enstatite - ¢1%, limonite - 6%, chromite or magnetite
~ 1%, and chlerite - 1%. The priginel rock was probably a peridotite

which has:been BBDpBﬂtlﬂlzed, with later waatharlng to produce limonite

_ and chlnrlte.

This ggck was taken from a rock traverse ascroass the granite-
The rock can be described as & "granitic® puartzite
because of the development of large feldspar and gquartz crystals. The

rock has a granoblastic, poikiloblastic and porphyrablastic texture but no
orientation is present. It is composed of guartz - 90%, orthoclase - 3%,
biotite. - 2%, plagioclase - 1%, tourmaline - 1%, muscovite - 1%, and
secondary sericite - 2%. The rock was probably formed when emanating
fluids from the granite intrusion metasomatized the psammite at the contact.

This rock was token from the same rock trayarse as [CSR 16.

This rock can be described as 8 "granite-quartzite", becauss thers is a
greater development of a granite texture even though the sample was taken
closer to the guartzite. The rock has a granoblastic and porphyroblastic
texture but no orientation is present. 1t is-composed of guartz - BO%,

‘plagioclase - 7%, orthoclase - 5%, biotite - 5%, sericite - 2% and minor

accessoriss - 1%. Metasomatism of the country rock by amanatxng fluids
prabably caused its farmatian.,

2.15 CSR 21:=- Tha rock was taken from the same traverse as CSR 18, but

was taken further away from the granite.

The rock is a quartz-muscovite-hornfels, showing typical hornfels taxture.
The original bedding of the psammite(?) is still preserved and is due to
varying concentration of guartz, muscovite and chlorite, as well as bands
of larger and smaller quartz grains. The hornfels cansist of quartz - 50%,
muscovite - 35%, tourmaline - 1%, black opagues (magnetite?) - 1%, chlorite
- 10%, limonite = 1%, The hornfels was formed due to contact metamorphism
at tha contact when the granite intruded the psammite 7
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. 2.16 CSR 22:~ This rock comes from the same granite contact zone as
‘ CSR 21, but lt is taken fuyrthar away from the granite.

4 The rock is a quartzite showing a typical hornfels taxture. The bedding

. of the original psammite is still presarved (ssme reasons as CSR 21).

' 1t consists of guartz - 6%%, muscovite - 30%, tourmaline - 1%, heavy .

~ opagues (magnetite) - 2%, and limonite staining - 3%. Contact metamorph-
1 . ism at the contact produced the quartzite. ' ' '

2.17 CSR 30:- The rock was taken south of the actual granite-quartzite
cantact. : : . :

Tt is a quartz-tourmaline metasomatic replacement rock with a polygonal
texture developed in the guartz. This polygonal texture indicates that
the tourmalins-sulphide fluids entered the country rock ‘and replaced the -
psammite, but the gquartz was recrystasllized. The rock consists of guartz
- ?U“, tourmaline ~ 29X, and sulphides ~ 1-2%. - :

Ed

2.18 CSR 33:- This weethersd volcanic rock was taken Just east oF the
Stanlay Rluer, downstream from LlUlthtonG Craak.

‘ - The volcanic rock is extremely weathsred with very feu origmal minerals
| able to be: properly identified. The rock cansists of plagiecclase - 10%,
orthoclase - 15%, clitopyroxane - 15%, black opanue mineral {magnetite?)
- 5%, the secondary minerals due to weathering praocess; chlorite (penninite)
- 18%, limonite staining - 2%, and the unknown dirty, speckeldy secondary
mineral - 15¥. Due to slide cutting; 22% of unknown grains have been
remoued. . Tha black upaque mineral wccurs in a long thin needle-like form.

Because of the extreme weathering, the type and paraganesls cannot be
given.

2. 03 D3R 34 () = This vock wes collected at the tivingstone Creek Ircn
Anomaly. : .

The rock is a tourmaline-zoisite {7) metasomatic rock which was found in a
guartzite. Irregular banding occurs due to concentrations of tourmaline
and zoisite respectively. The rock is composed of zoisite - 507,
tourmaline - 45¥, opaques {(magnetite or sulphides ?} ~ 2%, and quartz - 3%,
. ] The zoigite 7 is hard to distinguish due to the smallngss of the .grain and
‘- i " the anhedral shapas. Metasaomatism of the psammite by emanating tourmaline-
zolsite-opaque fluids replaced the psammite and formed the banded rack.

2,20 CSR 36 :~ This rock was collected from along the Wilson River.

This rock is a homogeneous, equi-grained orthochemical sediment which is
composed of microcrystalline calcite ooza - 35%, the suhedral calcite
. crystals (maybe delcmite 7) ~ 60%, guartz - 2%, and carbonaceous matter
B X - . The rock can be described as a carbonaceous coarsse caleilutits
: : which has been formed dus to the possible recrystallization of a micrite.

g
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3. APPENDIX

DETAILED THIN SECTION DESCRIPTIONS

3.1 ASR 5 i~ The wein rock is slightly poikilitic, hypidiemorphic,
and holeoccrystalline. It is fine-grained; the crystals varying in
length from 4 mm tc very small crystals. : =

The rock is composed of tourmaline - 50%, guartz < 50%, and minor
accessories - <M the accessories consisting of a little limonitae

staining and some very small opaaque crystala,

The tourmaline variety is schorlite and it is identified by its slate
blue, olive, buff and neutral grey colaours with strong pleochroism.

-Zoning is also characteristic. Birefringsnce is moderate .to strong

with cross'sections showing no birefringence. "~ The crystals are Zmm to
very small crystals ( 0.05mm) in sizs.  There are some subhedral grains
but most crystals are anhedral and haveg very lrregular shapas.

The quartz consists of anhedral grains made up of comp081ta grains with
some grains shouwing strong undulase extinction. Crystals are generally

1 to 2mm in size, with some larger and smaller grains. - The absence of

cleavage and twinning, lack of alteratlun, and the low blrefrlngencs
and rsllef are all charactarlst1c of guartz.

Paragenesis L The rock is composed of magmatic‘ualatilas which
crystallized out in fissures through which it was permeating.

#

3.2 ASR 7 :-:' Thé rock is a thDcrystalllne, madlum-gralned hypldlo—

mmrphlc granular granite.

“The granlte is composed of guartz (40%), blOtlte (5%),'piagioclasa*- -

(oligoclase 7 15%}, orthoclass (35%), sericite (4%), opague minerals
(<1%), and monazite ({1%). ' v

The guartz is composed of anhedral grains uhich'shbm undulose extinction,
hence indicating that pressure was involved during formation.  Ths
quartz snvelops biotite crystals and embayed crystals of guartz, but is

at times enveloped by potash feldspar. The quartz is dlstlngu1shed
from the feldspars dus to its unaltered state.,

The bictite occurs as single grains or in clumps, hut without any
orientatiogn;  the grains being + to Tmm in length. The broun to olive-

brown colour and the strong pleochroism identify the biotite. Plecchroic
haloes are also present.

The typs of plagioclass is difficult to identify because of the sericit-
ization of the grains, which masks the extinction, and the'very feuw

‘grains pressent, Those crystals which were present indicatse it to bhe

oligoclase. The plagioclase was identified by the albite twinning.

The orthoclase, which has been sericitized to some extent encloses sub-
hedral grains of guartz, plagioclase, and crystal clusters of biotite
which have been embaysed. Zoning acecurs and twinning {(simple) within
the orthoclase crystals which range in sizes from 7mm to 1mm in length.

The sericite is formed by secondary processes from the alterstion of

feldspar to sericita. 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 i1s a granite 1f based on *Nockold's Classification.

Paragenegig i=

Jhe biotite crystasllized from the magma first but was embayed when it

‘passed into a higher thermal zonse. This was followed by the crystell-

3-_,1zat10n of the other minerals sxcept the serlclte which was formed due

“to secondary prncesses.

LA

XA Petrmgraphy of Australian Igneous Racks - “Joplin, G.

3.3 ASR'9 - This rock is a hypldlomorphlc granular fine-grained vein’

‘rock which 15 composed of guartz - 70%, tourmallne - 25%, and sulphldas
i 5/0- .

-

The guartz occurs as anhadral grains with some subhedral grains which
eTe no larger than 2mm but they do occur as very tiny crystals. . The
subhedral crystals are generally enclosed in other quartz grains or
partly or -wholly enclosed in the tourmaline grains. and. the sulphida
graing. = Thers seems to be two stages of crystallization, firstly, the

_subhedrel quartz grains { which contain specks of unidentifiable

minerals ), and secdondly, the quartz, tourmaline sulphLda mineral ass-
emblage. -

' The tourmaline accurs mostly as anhaedral gfains with same subhedral

grains. . The tourmadine, together with the sulphides, seem to be ths
last to Crystallizéfout because of their irregular shape. The ecrystal
sizes vary from Zmm to vary tiny crystals. The tourmaline varisty is
schorlite dus to the vlive green, slate blue, and brnwn colours to-
gether with strong plecchroism. :

The sulphldes {hand specimen idsntificetion) occur as the late steage
crystallizing mineral. Crystals are irregularly shaped and commonly
enclose guartz crystals. The grains vary from 2-3mm in size down to
very small crystals, but some of them occur as composite grains.

Paragenesis i~

These are vein minerals which have orientation in the field specimen,
but due to the size of the slide, the orientation is not ohservahle.
There are two stages of crystsllization. Firstly, the subhedral

guartz, which was followsd by the anhedral quertz, tourmaline and
sulphides.

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

_ The nuartz occurs as anhedral, with some subhedral crystals, which vary

in size from 2 to fmm in lenqgth. Many are embayed, and vacuoles and
microlites are common in many crysbtals. Undulose extinction is
present, indicating that strain uwas present during formation. The
quartz is distinguished from the feldspar by the lack of alteraticn.

The typs of feldspar could not be distinguished becruse of the high
degres of alteratien or sericitization which has occurred. The

»
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; faldspar crystals vary in lsngth_ftom'Qmm to -<lmm.

Schorlite is the tourmsline variety and it is distinguishad‘hy the
olive-brown, slate blue, greenish colours and the-distinct aleochroism

and zoning. Most crystals are 1 to:2mm in length but some are much
s Ty, Tha ovvelals ere sLONedral $o arnhedoal in shape and ooowr
AN ATy BaddSrdiig Attt T w:o«a%s ¥ meattz, @~d toe swlphizes.

The sericite occurs cue to the secondary alteraticn of the feldspar

and 1g prasent as small radiating crystals and shards throughout ths
feldspars.

The black apaque minerals which have baen'deécribed as sulphides in the

hand specimen, occur with the guartz-tourmaline: clumps. The crystals
vary in size from 1mm te <0.25mm.

.{l © Paragenesis :- The so-called Jgranita" ig a lats sﬁags crystallization .’
: product which contains the volatile minerals tourmaline. and sulphides. -
Secongary processes have ser1c1tlzad “the Faldspars.

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

b . Texture :- The rock consists of 90% terrigenous material and 10%
4 ‘orthochemical material. The rock is bedded or layerad with same thick

grey clay bands developed and a small fault cuts the actual slide. The
rock is non porous.. :

The grain sizes vary 4rom sand size (O. Smm to O. 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 arg sub angular to rounded and occur as
elongate to compact grains.

The silt size fraction consists of subangular but cnmpabt grains.

The mud.fraction haé a ratio of silt sized barticles to clay particles
of 1:265. Therefore, the textural name (based on Folk!'s classification)
is a sandy claystons.

 Because of the high clay percentage, the rock is texturally immature.
The bonding agents are the clay matrix with later cemsntation provided
by silicification. '

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

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

The rock fragments consist of quartzite - 2%, and highly serLCLtlzed
unidentifiable grains - 3%.

The rock fragments 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 apggregates and is recognized
g by its colourlessness and second order interference colours. R

The silicified clay matrix is brown and in the clay bands it is a strong
moderate brown colour,

The pyrite developmsnt cccurs in the clay matrix and in some rock
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- fragments. Perfect cubic crystals havse formed in the clay bands, while
irreqular development occurs in the sandy claystone areas.

Accessorjes include sphene, a little limonite staining, and soms small
-muscovite flakes. ‘ oo -

Paragenssis i~ . e TR

The rock seems to he formed in a lagoon typs snvironment uhere clay
particles can snttle together with sand gréins which. could have been wind
blown inte position. The gray colour of the rock which is probably due
to the pyrite, indicetes a reducing envirenment. . The textural name of

the rock could be called a sandy claystone. Later compaction and local
metamorphism resulted imn the silicification. :

3.8 AGR 15 i~ The rock is a hulocrystalllne veln rock which is composad
of quartz - 65%, -tourmaline - 20%, Casslterlte - 15%, and accessorias - 1%. .

The’ quartz gccurs as anhadral crystals which range 1n size from 4mm to
O.2mm.  #any crystals show undulose extinciion dus to stain. The quartz

is identified by its low relief (-<balsam), grey, uwhite and yellowish
1nterferance colours, and its unaltered state.

The tourmaline uarlety is SDhDrlltB which is dlstlngu1shad by its duck-eqg
biue, green to olive colours, the zonal structure in the cross section and
the strong pleochroism. Most crystals are anhedral. to subhsdral which
vary in length from 3mm to *mm in 5129._

The cassiterite occyrs s anhadral to subhedral grains of 1 to 2mm in
length with some crystals being very small. = It is distinguished hy its
colour, which is colourless but a brown flecked colour occurs due ‘to the
very high relief. Simple twinning occurs and one set of cleavage is
distinct, Extinction occurs obliguely to-the twin plane. The high |
order interference colours are masked by the neutral colour of the mlneral.
Most of the cassiterits crystals occur in groups of crystals.

The accessories includses small cgrystals of muscovite snclosed in guartz and
a black opaque mirmeral (sulphides?) which accurs as anhedral grains.

e

Paragenesis :~ '\4”

The rock is formed when emanatlng fluids- crystalllze out along a joint
plane or crack. w0

3.7 BSR 13 -  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 metasomstism occurred. The banding occurs due
to cencentraticns of alternating guartz and tourmaline crystals. Maost
crystals are xenoblasts and are mostly egquigranular,

The rock consists of quartz - 60%, tourmallna ~ 40%, black opaqua mineral
(magnetite) - 1%.

The xenoblastic quartz has straight axtinctién'and the crystal size is no
greatsr than 0.5mm in length. The quartz is recognised by its low relief,.
white inmterfsrence colour, and unaltered'state (due to ueatharing).

The tourmaline consists mainly of xencblastic crystals, but some odd
subidioblustic crystals occur. ! The size af “the crystals is no grenter
than 0.5mm. The tourmaline variety is s:horllte and is distinguished

v
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by the olive-green to orangy-brown colour and the strong pleochroism.
Parallel extinction and "isotropic" cross sections are also indicative
of schorlits.

The magnetite? occurs as very small Crystals.and is generally associated
with the tourmaline.

Hath Eha tourmaline and quartz have a slightly sutured crystal outline
but a bornfelsic texture is certainly not developed.

Paragenesis :- ' y

The rock was possibly formed uhen introduced fluids from the emplacement
of the-granite magma metasomatized the country rock to-form banded
guartz-tourmalinae. :

Spherulitic Hematite :- The spherulitic texture is not discernable
although there are some straight thin blank spaces in the slide uwhere
crystals could have been pluckad out, but these are not radiating in

-texture.  55% of the grains or matrix could have been lost in the slide

cutting process, depending on the arigipal amount of solids present.

Gas vesicles Up to 1mm in length but generally imm in diameter occur with
some abundance, 2-3%%.

Very small anhedral to subhadral crystals of a high relief mineral occurs.
These occur within the iron matrix and in the gas vesicles but due to the
very high relief, antd second order interference coluurs, tha crystals,
could He the corundum in the grinding powder. ?

The rock consists of goethite, limonite and hamatita. The goethite is
distinguished by its crystalline form and parallel extinction. Limonite
has not these properties. The hematite is opaqué and black in colaur.
Goethite - 5%, limbnite - 15%, hematite - 25%.

The iron oxides all occur in irrsgular masses.

3.9 BSR 25 3~  The rock consists of quartzite Frngments cementad by an
opague oxide, (hematite and/or magnatlte), goethite, and limonite. It
is composed of gquartz - 70%, hematite - 15%, and limanite-goethite - 15%.

The guartzite fragments consist of anhedral guartz grains ranging in size
from 'mm to less than 0.25mm. Some seccndary guartz tcementing occurs.
Limonite and/or gaethite, together with hematite or magnetite, occur as
grains and veinlets in the quartzite fragments.

fis well as the guartzite fragments, guartz grains are cemented into a
limonite-goethite-hematite matrix. fiost 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 quartz particles in the
originel quartzits.

The goethite distinguished fram tha limonite and hematite by its reddish
colour and parallel extinction. Limonite is distinguished from the cpague

oxides by its brownish colour, mheraau hamatlte is prasent in the areas
which are complotely black,

Paragenesis :- 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

. occurred in guartzites, and fragments of quartzites were later cemented

by iron oxides.

"3.90 BSR 27 = ' The rock is a poikilitic, holocrystalllne, hypidiomor-

phic granlte which is slightly porphyritic.

The rock consists of quartz - 45%, plagluclése - Sw, orthoclase - 45%,
biotite - 2, sericite - 2, muscovite - 1%, and kaolin? - 1%

Pty

The quartz crystals are anhedral and vary in size from 4mm to  0O.25mm.
Most guartz grains have undulose extinction and some snclese bictite,
plagioclase and muscovite. Secondary vein quartz occurs between grain
boundaries and is gensrally less than 0.07mm thick.

The plagicclase occurs as subhedral crystals which range in length from
émm to Imm. Most crystals are highly sericitized. The plagioclase
is distinguished by the albite tuinning and by using the Michel-Levy
method, the type of plagicclase is found to be oligoclase. Strong zon-
ing occurs in most crystals and the inper zone of these crystals .is more

- susceptible than the outer to seccndary alteration.

The subhedral grains of orthoclase range from 30mm to Imm and most grains
have been altered in part to gericite. = The orthoclasse encloses plagio-
clasa in same crystals and hence has a slightly perthitic texture. Tha

-carlsbad tuinning, the secondary alteration and thes extinction angles

distinguish the orthoclass.

The typical biotite crystals are 5 to 2mm in langth and are subhedral.
Plaochroic haloes are present. The typical olive brown colour, the
form, and the straight extraction are distinctive of biotite.

The sericite occurs as minute shard-like grains and is formed by sscond-
ary processgs.

The tourmaline (schorlite) cccurs as small graphic crystals of less than
smm in length and are enclosed in orthoclase crystals. Thae scharlite is
distinguished by its colour and strong pleachroism.

The muscovite occurs in small subhedral crystals aof less than 0.05mm in
length and are enclosed in the feldspars. The colourless crystals, the
slight change im relief on rotation of the stage, the interference colours
and the low to zero extipction angle determines muscovitae.

The kaolin? ococurs due to the weathering of the plagioclase. The kaolin
is distinguished by the veinlet type replacemsnt form and the low relief.
The slight irom pxide colouration could explain the brownish-ysllow colour
and the yellowish Interference colours which are not distinctive of kaolin.

Paraganasis e

Crystallization of the granite magma with the orthaoclase (remnant) cryst-
allizing sut very early. Possible remelting of the granite with the
remnant orthoclase remaining (it encloses tourmaline and muscovite).

Recrystallization occurs and hence the siight porphyritic nature of the
TOCK .

3,11 CGR 5 1~ The rock is a holocrystalline, equi-grained ultrabasic
wvhich has a daomimant wesh structure. it is allotriomorphic granular.

The rock is composed of olivine - 40%, antigorite - 59% and accessory

ALK




opaque minerals - 1%.

] The olivine is distinguished by its high relief, large axial angle and
. higher birefringence from diopside. irregular fractures can be disting-
: 8 uished whers serpentinization has occurred. Before serpentinization aof
the rock, the olivine occurred in crystals of about 1 to Zmm in size,
. but since serpentinization, the maximum crystal size is Zmm. Weak
- carlsbad tuinning occurs. The olivine crystals remaining are aphedral,

but the crystal outlines bsfore serpentinization cannct be proparly
defined. : :

The entigorite has low rulief, and & glightly anomalous maximum inter-
ference yellow colour. It occurs as anhedral aggregates of fibro-

lamellar structure. = It occurs between the orlglnal olivine crystals and
the fractures 1n the olivine crystals.

The opaque minerals are euhedral to subhedral grains of épinal or chromite
{(described as chromite in thae hand specimen). Ths seuhedral grains occcur
as equant octahedra, and most grains are very small.

i R
i Paragenesis i~
o

The rock is a dumite which has b@en emplaced and later serpentinized to
give the. typical mesh structura.

3.12 C5R 6 :~ The rock has a mesh structure with some remnant crystals
. S of olivine remaining. Limonite has replaced the olivine in some places
: but mostly the origin@l rock type has besn serpentinized.

The serpentinite CU”QLStS of antigorite, talc, olivine, llmonlte, magnet—
ite? or chromite?, chlorite and enstatite.

2 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 2 parallel arrangement.
Some shreds are bent. The upper third order interference colours,
parallel extinction, relief, and colour indicate that .it ig esither talc or
sericite, but due to hand specimen obsorvations of the rock, it cen be

I considered to beo talc. It comprisss 9% of the total rock.

The remnant olivine occurs in small crystals ( 3mm} of which many shau
cleavage traces. The olivine has been serpentinized or has been replaced
by limonite (weathering effects). The olivine comprises 5% of the total
rock, but the grains which have been plucked from the slide (7% of slide
area) are likely to be olivina.

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

colour and the slightly lower relief. It comprises 1% of the total
rock. :

The limonite replaces? the olivine and snstatite? due to waathafing?. In
soma places it has only partly replaced the olivine. It occurs in small
lumps no greater than 0.25mm. 1t comprises 5% of the total rock.

The chromite or magnetite occurs as small blaeck anhedral crystals scattered
throughout the rock. It comprises 1% of the rock.:

The green chlorite occurs in one crystal and is probably due to weathering.
It comprises ¥\ of the rock.
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Paragenesis :-

The original rock was probably a peridotite {due to olivine and enstatite
remnants} which has been serpentinized to produce antigorite and talc,
with later weathering to produce limonite and chlorite.

3.13 CSR 16 :-~ The rock can be described as a "granitic" guartzite in
that there is a developmant of large quartz and feldspar crystals. The

rock has a granoblastic, poikiloblastic, and porphyroblastic textire but
no orientation is present. ’ '

The quartzite is composed of gquartz - 30%, orthoclase - 3%, biotite - 2%,
tourmalina ~ 1%, muscovite - 1%, plagicclase - 1%, secondary sericite - 2%.

The guartz occurs as large porphyrcoblasts (4-5mm) with abundant vacuoles
and undulose extinction, and as very small xenoblasts. ~ Theso small xano-
blasts ares poikilcoblastic. Meny of the xenoblasts have undulose extinct-
ion. : ’ : : -
The orthoclase ococurs as large subidioblastic porphyroblasts,(dmm long)
as well as small xenocrysts. The porphyroblasts are paikil@blaétic.

: 1

The biotite crystals have a slightly radiating structure indicating form-
ation from nucleation. '

The todrmaline and muscovite both occur as small”émbayed crystals and are
found in the porphyroblasts and the "groundmass". These were probably
volatiles introduced during the later stages of the granitic emplacement.

" The plagiaclase occyrs as subidioblastic crystals (large and gmall) and
 was probably intro#iuced with the orthoclase at the same time as the other

volatiles.

The sericite was formed due to secondary processes scting on the feldspars,
and to the alteration? of the biotite during thae qranite emplacement.

Paragenesig i~

The granitiec magma intruded the guartzites and emanating magmatic fluids
metasomatized the quartzite at the contact. This resulted in the
formatian of biotite, feldspars, and puossibly quartz.

‘3,14 £5R 16 - This rack, which was taken in end about the granitic

contact, is nearly the same as CS5R 16. It can be described as s

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

The rack has 2 granoblastic and porphyroblastic texture but.no orientation
is present.

The "granite-quartzite" consists of guartz - 80%, plagioclase - 7%,

orthoclase - %%, biotite-5%, sericite - 2%, and minor accessories - 1%.

The quartz occurs as porphyroblasts (3-4mm), most of which have undulgse

extinction, and as very small xenoblasts which a2lso have undulose extinct-
ion. ‘

The plagioclase, the orthoclase and the biotite were probably introduced
as fluids when the emplacement of the granite took place. Matasomatism
rgsulted in the formation of oorphyroblaats, which range in size from

amm Lo Tmmy ond in smaller subidioblasts and xenobleagts. ALl the
paerphyroblasts have sutured outlines. The Michel Levy's extinctien
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.angla mathod indicates that the plagioclase 1s oligoblasa. Both the

feldspars have been sericitized to a small extent.

The plagioclase is distinguished by the albite twinning, whereas the
arthoclase has simple twinning or nons at all. The alteration bof the
orthoclase distinguishes it from the clear, unaltered quartz. Biotite
is distinguished by its colour, pleochroism and parallel extinctiaon,
The alteration product of the feldspars, sericite, occurs as small

shards or aggregates. it is distinquished by its colourlassness,
straight extinction, and form.

The minor accessories include magnetita Ty muscouits and vary high

relief, colourless, anhedral crystals which are too small to be
identified.

Paragenesis :~

The granitic magma intruded the quartzite and magmatic.Fluids permeated
the quartzite at the contact, |etasomatism resulted in the formation
of biotite, guartz and feldspar crystals. The rock could be defined

' lncorractly asg a '"granite-guartzite".

3.15 CSR 271 1- This rock was taken from ﬁhe samq.rock travarsa as
CSR 18 but is' further away from the granite.

The rock is a guartz-muscovite-hornfels showing typical hornfels
texture. . The criginal bedding of the psammite? is still presserved
and is due to the Uarylng concentrations of the muscovite, chlorite and

guartz greins respectluely, but is also hlghllghted by the bands of
larger and smaller quartz grains as well.

The hornfels consist of guartz - 509, muscouita ~ 35%, tourmalina - 1%,
black opagues (magnetite?) - 3%, chlorite - 10%, limonite - 1%.

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

slze alternating with bands of silt size grains. The quartz is
distipguished by its low relief and white interfersnce colour.

The poikilitic muscovite hes a subparallsl orientation along the differ-
ent bedding, and also highlights the bedding by its concentration along
bedding which consists of very small grained quartz; the coarse quartz
particle bands being practically free of muscovite and chlarite. The
muscovite is distinguished by its moderate relief, parallel extinction,

one developed set of cleavage and its colourlessness. Na radiating

structuyre occurs.

The chlorite,which is penninite due to the anomalous "Berlin blue"
interference colour, occurs in the same form as the muscovite, except
that a radiating structure of the crystals is daveloped. The penninite
ococurs along bands where the silt sized guartz grains oeccur. It is

distinguished by its greenish colour, the plsochroism, and the anomalous
"Barlin blue" interferance colour.

The tourmaline occurs as small xenohlasts, but larger ones (up to mm)
do oocour and these are usually poikiloblastic. These crystals are
scatteared throughout the rock.

The black opaguas occur as small xenoblasts scattered throughout the
rock in the same way as the tourmaline.
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The limonite has had a secondary introduction due to small fTissures
developing in the rock. It has coated and filled the fissures and has
stained the surrounding muscovite grains.

Paragangsis :-

The original psammite was intruded by the granite and contact matamorﬁh—
ism resulted in the production of & guartz-muscovite hornfels. The
original bedding has been preserved but mugscovite growth has occurred,

with greater concentrations occurring in the very Flna gralnad or silt
size layers.

3.16 £ES5R 22 :- This rock comes from the same granite contact zonse as-
£5R 21, but it is taken Furthar away from the granite.

The rock is a guartzite shom1ng_typ1cal hornfels structure. The bedd-
ing of the original psammite is due to the concentrations of different
sized quartz greins while the concentration of the muscovite grains only
occurs in the bands of very fine sized guartz grains. - There is no
preferred aorientation of the muscovite crystals. o

The quartzite consists of quartz - &%%, muscovite - 30%, tourmaline - <1%,
heavy opaques (magnet1te°) - 2%, and limonite - 3%.

The muscovite Dccurs as embayed xenoblastic gralns which have a slight
porphyroblastic and poikiloblastic development.® Some crystals have
limonite staining and a slight radiating structurs while the other crystals
havea an LdlDblaStlF devalopment. Accarding to A. Spry, . (Matamorphlc
Toxtures) this is ‘Yue to frea growth beginning from nucleation,

The guartz cccurs as small granoblastic xenoblasts which generally have
straight to slightly undulose extinction, and thess crystals cause the
embayments and poikiloblastic nature of the muscovite.

The magnetite or heavy opaquses occur as uary small xenoblasts avenly
scattered throughout the rock.

The limonite staining in tha muscovite prnbébly owes its occurrence to

the weathering of the magnetite grains because many magnetlta grains
have a brouwnish tinge around tham.

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

- Paragenaesis :=

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

was probably developed by the same process dus to itg similar For@‘tn
muscaovite.

3.17 CSR 30 :- The rock (in the hand specimen) is a quartz-tourmaline
metasomatic rock which is typical to BSR 13, but a polygonal texture is
present, i.e., in the guartz thse rock is polygonized or recrystallized
nuartz found within the granite itsself. Irreqular bending occurs and

Cthis is again due to concentrations of alternating guartz end tourmal ino.
Cmanating fluids (tourmaline-sulphides) have entered the guartzite and
replacement takes place with recrystallization of the quartz.
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Tha rock con31sts of guartz - 70%, tourmaline - 25%, sulphides + 1-2%.

. The guartz occurs in xenoblastic or anhedral crystals and vary in size

: : from 2mm to O.7mm but most crystals are 0.25mm in size. Some quartz
crystals are enclosed in the tourmaline. In the quartz rich bands,
polygonal texturs exists. Thig is thought to occur when stained guartz

grains, when metamorphism accurs, break down due to the lattlca structurs ,
being unstable.

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

Linguished by the low relief, uniaxial positive interference figure, and
the louw interference calaurs. '

- The tourmallne is brownish-orange in colour and it axhibits strong pieo-
chroism. ~~This is indicative of schorlite. - The schorlite crystals ars
mostly xanoblastic but some subidicblastie crystals do occur. The

- length varies from Zmm down ta O.7mm but most crystals are 0.25mm lang.
Many tourmaline crystals are sllghtly lekllOblasth. There is an
alignment of tourmaling crystals along the bands. : '

© The sulphldes wers recognised under reflected llght by its yellow colour.

" 1t occurs as mostly anhedral crystals but some occur as subhedral crystals.
It is mostly associated with the tourmaline rlch bands. - CUne long streak
of crystals gbout 4 mm long occurs,. :

Some secondary quartz veining running parallel and mlthln the tourmaline
rich bands occurs, but why it occurs in such a way is not known.

Paragenesis :- ¢ _ _ '
The rock is probably a metasomatic raplacamant-fock'mhiﬁh was formed when
tourmaline end sulphide fluids entered and replaced the-guartzites in bands.
. The quartz was recrystallized, producing the polygonal, texturae.

[

3,78 C58R 3% - The volcanic rock is axtremely uéathérad'with very feu
original minerals able to be properly identified. The texture is also
unrecognizable. . : o

The rock consists of plagioclsse - 107, orthoclasé sﬁ?S%, clinopyroxens -
15%, black opagus minsrel (magnetite?) - 5% and the secondary minerals, due
to weathering processes; chlorite (penninite) -~ 15%, limonite staining - 2%,
and the unknown dirty, speckeldy, secondary minaral - 15%. Due to the
slide cutting process, 22% of unknown grains haue been removed.

The remnant clinopyroxene is most likely aegerine-augite becausa the extinct-
iep angle is 15-20". Twinning occurs. All crystals are embayed and

highly wesathered. The crystals were subhedral and ranged from 7 mm to
1 . .
s MM '

The feldspars are all highly wsathered and the crystal lengths are generally
1T mm. long. The plagieclase is identified by the albite tuwinning, but the
identification of orthoclase is risky because it was based on the high
degree of weathering, low relief, and the absence of albite twinning.

3 The penninite is distinguished by the anomalous “Berlin™blue interference
2% colour and the greenish colour with slight pleockroism.  The relief is
e modarately high, which distinguishes it from antigorite. The crystals obccur
‘ﬁr up to T mm. 1n length and there is twinning according to the pennine law.
‘ﬁf The black npaque minaral occurs in o long thin, noodle like form, the neadles

genarally being % mm. in length. [t is most likely magnetits.
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Because of the extraeme weathering of the rock, no paragenesis is given.

3.19 CSR 34 (c) The rock is a tourmaline~zoisite metasomatic rock
which was found in a guartzite. There is ng bandind as found in BSR 13,
but s concentration of tourmaline and zoisite respectively which thins
and thickens irregularly to give the irregular bands.

The tock is composed of zoisite? - 50%, tourmaline - 457, opaques (mag-
netite? or sulphides?) - 2¥, and guartz - 3. :

The zoisite is hard to distinguish due to the smallness of the grains

which are mo larger than a } wm., but the mineral is most likely a mamber
of the Epidots group.

The mineral must be the ferrian variety of zoisite

i which has normal interference figures. The high relief, weak bire-
fringence, slight yellow to grey interference colours and the biaxial

interference figures are indicative of zoisite. All grains are anhedral.

The tpurmaline is easily distingdiéhablé'by tﬁa;brounish to olive gresn
colours and strong pleochroism which is indicative of schorlitae. The

'SCherltB otcurs as small anhedral granule aggregates' the sama as for the
zoisite, " -

~ The opagues, which could be either magnetite or sulphidas, occurs mainly
~with the tourmaling in the tourmaline rich streaks. | The crystals ara

anhedral and sutured in texture and cccur scattarsd around in small clumps
within the strsaks.

The guartz occurs as small anhedral crystals in the same form as the zolsite
but is scattered throughaut the rock. The guartz is distinquished hy its
low relief. Some 4f the grains have undulose extinction. These could

be the remaining guartz grains remaining fram the psammlte into yhich the
granite intrudsed. :

Paragenesis :i-

The quartz was prabably the remnant of the ﬁsémmite into which the granite.
‘Intruded. Introducsd magmatic fluids metasomatized the psammite and

tourmaline, zoisite, and tha opagues were formed into an 1rregularly band-
ed rock. :

3.20 CSR 38 :~ The rock is a homogensous equi grainmed calcilutite which
-could have possibly bean dolomitized ? Becauss the thin section was not
stained, dolomite cannot be detected.

The‘euhsdral crystals af carbonate which make up the majority of the rock
range in size fram 0.1 to 0.02 mm. These crystals have most likely been
recrystallized from a former limestons type, although no former structures
or texiure can be found. Microcrystalline calcite coze accurs between
thess eubsdral crystals, and a possible source type for the recrystallized

gubsdral crystals could be a micrite (Folk}* . (The euhedral crystals
could also be delomite). -

The composition of the rock is micrecrystalline calcits ooze ~ 35%, the
suhedral crystals - 60Y, quartz - 2%, carbonaceous matter - 3%

e
The micracrystalline calcite aoze has a bleckish tint abouwt it uwhich is
cauged by very fine carbonacecus matter, The carbonaceous matter also

~occurs as small round grains scatterad throughout the rock, although
clusters of grains occur in places.

* TFolk, R.lL. - Petrology of Sedimentary Rocks.
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The quartz occurs as detrital grains, but there 1s a slight devalopment
of secandary guartz from the dissoluticn of the detrital grains.

Secondary veins of white calcite also OCGUT.

Paragenesis :-

The rock_can be described 2g a carbonaceous cuarse caleilutite which has
been formed due to the possible recrystallizatian of a micrite.

1l
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co-incides with reported dolomite (Waterhouse, 1915).
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