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SOUTH ATTIGATOR STRATIGRAPHIC DRILIING

1. TNTRODUCTION

‘At the request of the Bureau of Mineral Resources a 500m continuocusly

cored hole wze drilled into.tne Czhill Formazion with a depression
of 60° and an azimuth of 60° at a grid reference 1:100 000 5472 - 395020,
A previous attempt to drill this hole with a collar 100m ¥East of the
above location was abandoned due to difficulties. ‘

2 SUVMARY QOF ZT2ATTRRAPHY
AGE D?P?H STRATIGRAFHY
m
- MESQZ0OICT 0 - 77.05 Siltstones, unconsolidated sands,
micaceous sandstones, claystones
and sendstones with c¢clay matrix.
UNCONFORMITY
77.05 - 102,35 Mottled weathered crumbly/micaceous
e ' ' schists,
LOVFR _ 102,35 = 126,00 . Silicified carbonates with interbeds
PROTWROZOIC ' of weathered micaceous schist,
126,00 = 134,70 Carbonates
134.70 = 151,80 Weathered micaceous schists and
clays.,
151,80 -~ 155,20 Carbonates
155,20 -~ 165.35 Cuartz mica schist with Amphibolite.
165.35 « 178.40 Crystalline czrbonates, broken
carbonates and micaceous sbhists
towards 178,40m,
178,40 - 182,65 Carbonates with interbeds of micaceous
’ Schistu
182,65 - 466,20 Minor carbonate at 182.65m, A thick
seguence of quartz mica schists, quarts
_ amphibolite, amphibolite with minor
- carbonate throughout.
466,20 = 501.25 Carbonates with firsé bhands of silty
' sediment with banding that varies from
1 to 10cm in width,
3, STRUCTURE

From examination of the core the westhering profile was evident to
approximately 120m, Tight isoclinal folds were evident in the mica
schists and quariz mica schists, herringbone structures were noted

in the amphibolites and much of the core had been subjected to musdrtz
and carbonate veining both concordant with and cutting schistosity. .
It is difficenlt to acertrmin whether the section represents a
continicus section of the Cshill Pormation or whether some lighologies
have been reveated, However from 2 curszsory evamination of the zeology
exnnged in the road cutting some 250m fto the sonth esat it would
apprea™ that the core does in faet revresent a contimious section,
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4. GEQPEYSTCS
A gamma log was tun to a depth of some 428 metres but nothing of
any real significance was outlined.

Within the Mesozoic a poor response was avident from the intersection
of urcorsolidated sands aznd micace~us szndztones with higher

readings evident from the micaceous sandsiones and clays aprroaching
the unconformity between the Mesozoic end Lower Proterorzoic. Within
the Lower Proterozoic low responses were recorded from the carbonates
and amphibolites and higher readings recorded from the schist
sequences. A low response, equivalent to that of the carbonates and
amphibolites was recorded from a section of near gneissic rock.

The below Table illustrates generalized resdings that were obtained. -

TABLE
AGE ROCK TYPE " RADIOMETRICS
) - : c.p.s.
Siltstone av 10 - 15
MA80Z01IC Unceonsolidated sands av 0-10
micaceous sandstongs
Micacecus sandstones & av 20
clays close to uncon- high 35
formity low 15
Otz micacenus schists av 40
LOWER | high 50
PROTFRRQZOIC low 30 .
- Carbonates av 0 =10
’ high 25
. low 5
Gneiss : . av 15 « 30
high 25
low 10
! Amphibolites av 5~ 15

5. PETROGRAPHY

Selected samples are being thin sectioned and some of the carbonates
are being analysed. The results will be added to this report as an
avpendix.
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APPENDIX ITI

Nire samples were forwarded to Amdel Adelaide for‘éectionihg and
petrographic descriptions.  The petrographic descriptions give a
detailed descripltion of the mineralogy and confirm the rock types

ags degcribed in the geological log.

that the lénses of banded sediment contained within the carbonate
sequence from 466,20 — 5071,25m,. dis quartz mica silliamanite schist and

It is interesting to note

been determined to he a metamorphosed fine grained detrital

sediment of probably low amphibole facles grade which contains both
silliaman’te and andatdsite. The compogiticnal banding is considered
to have been inherited from the original sediment with the mica and
silliamanite rich bands representing clay rich lamellae in a fine

grained quarf7 rich sandstone.

Camples 169,60 still awaltlng

428420 assay results for Ca & Mg & loss of Lﬁﬂltlon




PETROGRAPHY OF

MNinE

THEEHE- ROCKS,

Sample: SA 155,703 T8C19143

Rock Name:
Mica—quartz schist

Hand Specimen:

Thin Section:

This is a well foliated rock con31qt1ng mainly of muscovite and biotite'
flakes intergrown with granular quartz and altered feldspar. .
foliation is defined mainly by parallel orientation of mica flakes but:
the granular quartz tcnds to form lenticular bodies which are also
. oriented parallel to this foliation direction.
‘ clay intergrowths occur interstitially between ‘the mica flakes and appear
: to represent completely altered feldspar grains. _
feldspar were noted in some of these patches but in most cases the feldspar .
has been completely replaced by secondary phyllosilicates. K s

Locally garnet porphyroblasts up to 3 mm in diameter are present and

exhibii anhedral shapes. Most of the porphryoblasts have a vague
hCllCLLlC texture defined mainly small opaque inclusions although in
some cages granular quartz inclusions are also present.

A well foliated, micaceous rock with a pale grey colour,.

crystals most likely of detrital origin.

This samplc represents a detrital sediment which has undergone upper
greenschist to lower amphibolite facies

a schist.

4,

:,x'

o e

t.

‘Traces of
p]eoohlolc green tourmaline, zircon and apatite form small dlssemlnated

prade metamorphism to produce

Finely divided sericite-

Locally remnants of




Sample: SA 157.00; TSC19144

Rock Name: ‘ e A L
. Gchistese amphibolite ' v V

f Hand Specimen: " IR )
A medium grey coloured rock with a well developed foliation and a finely)
banded character. The rock contains finely disseminated sulphide s L
(probably pyrite) crystals generally below 0.5 mm in size. TR
. ST : S e
Thin Section: ' P R -
This sample consists mainly of hornblende and plagiocalse feldspar '
which forms a mosaic with a typical grain size between 0.1 and 0.3 mm. -
The hovnblende has a pleochroic green colour and tends to form somevwhat '~ "
prismatic-shaped crystals which define a nematoblastic foliation, . o
Plagionlase forms xenoblastic grains which contain a small proportion of
intergrown granular quartz. Some granular quartz is concentrated in
lenticular-shaped bodies or bands oriented parallel to the general
foliation direction which causes the finely banded character noted in
hand specimen. - S

§
T ;

Most of the plagioclase shows moderate to extemslve replacement by ‘finely
divided sericite-clay. The amphibcle shows minor marginal alteration to
a pleochroic reddish-brown biotjte., Some well developed biotite flakes
up to 0.1 mm in length are also present and generally, intergrown with
the amphibole. . _ _ ‘ o : “r

x ! : Onc xenoblastic garnet crystal approximately 0.5 mm in size was noted in;
_ the sample. The rock also contains disseminated opaque-grains which teh\T%;fﬂ3
f to be concentrated in discontinuous bands generally, about 0.1 mm wide :
! ' which are oriented parallel to the foliation direction.: Traces of zircon

are also disseminated through the rock as small crystals below 0.05 mm .0

in sizc. Much of the zircon forms small inclusions in:'. amphibole crystals - ./
| which exhibit a reddish-brown halo similar in appearance to pleochroic ' \
| haloes in biotite. L . ! o

The rock . is cut by several narrow veins which are filled with prehnite . =~
intergrown with minor calecite. The calcite was positively identified "
R _ by staining with alizarin red-S solution. L

This is amphibolite which could represent either a metamorphosed basic ' o
igneous rock or possibly a metamorphosed calcareous sediment with the

former possibility considered more likely. The alteration of the
plagioclase, formation of biotitc and the prehnite-filled veins are. =
all considered to.be retrograde features. _ Sl

v

L
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Sample: SA 177.55; TSCL9145

Rock Name: ; : | LT
Andalusite~-muscovite-—quartz schist ‘ o o

Hand Specimen: :

A medium to pale grey micaceous rock with a well developed schistose   3‘ \Hi

foliation and a vague banding oriented parallel to the.foliation.

Thin Section: l R cpe
This is a well foliated rock consisting mainly of andalusite intergrown '
with muscovite flakes and granular quartz, The foliation is defined -
mainly by a weakly developed mineralogical banding and a lepidoblastic
foliation defined by the muscovite flakes. The quartz in particular

tends to be concentrated in lenticular bodies with a granular texture. Ry

¥ N

The andalusite forms larger crystals (generally about 1 mm in size) _
which typically contain abundant intergrown muscovite flakes as inclusions

and marginal intergrowths. Although most of the muscovite flakes are IR

oriented parallel to the foliation direction, some tabular muscovite ‘ :
flakes transect the foliation and most likely represent a second stage P

of muscovite crystallization in a late metamorphorphic or post metamorphic = ',

“environment. . y

Chlorite forms well developed flakes which are generally intergrown with'
miscovite flakes and exhibit a weakly pleochroic brown colour and ‘anomalous

brown interference colours. This chlorite forms very well developed flakesL;;W

most with concentrations of opaque material along cleavage traces and
wmost likeély represent completely chloritized biotite flakes.

The andalusite crystals contain abundant finely divided opaque material .
as inclusions but opaques are also disseminated through the rock as anhedral’
grains and granular aggregates which generally have an elongate, Ienticular

character oriented parallel to the foliation direction.- :
This rock is a schist produced by lower amphibolite facies grade metamorphism
of a pelitie sediment.’  The chlorite flakes probably represent a. retrograde
alteration product of biotite. ' ot

ks




Sample: SA 223,05; TSC19146

Rock Name: SR S
Schistose amphibolite _ L I S

v B . [

Hand Specimen:

A fine-grained, greenish-grey coloured rock with a well developed foliatiéﬁ;‘i 

Thin Section: ‘ ' T : : P
This sample consists essentially of hornblende intergrown with granular
plagioclase and quartz to produce a mosaic with a typical grain size
between 0.2 and 0.8 mm. The amphibole tends to form prismatic crystals

~which exhibit a well developed nematoblastic foliationm, The plagioclase
ig untwinned making it difficult to distinguish from the quartz where it
lacks. alteration to finely divided sericite-clay. ' h Per e

Most of the plagioclase does show at least some alteration to finely
divided sericite-clay which imparts a turbid character to the plagioclase.
cerystzls. The amphibole shows minor marginal altera;ion'to pleochroic
brown biotite. Some of these biotite flakes also contain lamellar
intergrowths of muscovite. \

!

Both sphene and opaques are disgpminated‘through'the‘fock as anhedral .*

grains and granular aggregates which have elongate shapes oriented parallel

to the foliation direction. Traces of zircon are alsbldisseminatéd through
the rock as small crystals below 0.05 mm-in size. Where the zircon forms
inclusions in amphibole it generally exhibits a brown halo similar to a o

PRI

pleochroic halo in biotite. - . o ‘ g e

This sample is very similar to sample SA 157.00 (1SC19144) in mineralogy,
texture and origin although this sample has a slightly‘coarser_graiﬁ size
and hornblende with a slightly davker green, more pleochroic colour a
suggesting a slightly higher metamoxphic grade. : ‘

‘ e
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Sample:  SA 252,35; TSC19147

Rock

Hand

Thin

Specimen: . - P

Name: ‘ _
Muscovite-quartz schist o T

A micaceous, grey to greenish-grey rock with a well developed schistose'““x\izﬁ
foliation. . - o IR

: L
< o L

Section: ‘ ST : ‘
This sample consists essentially of alternating bands rich in muscovite or
granular quartz. The muscovite forms very well developed, tabular- e
shaped flakes which exhibit a well developed lepidoblastic, folation
oriented parallel to the banding. Pleochroic green chlorite flakes
with anomalous blue interference colours are intergrown with the ..

N

muscovite flakes and to a lesser extent with the-granular quartz.. FI

Plagioclase crystals are also intergrown with the granﬁlar quartz and e
generally exhibit polysynthetic twinning and turbid character produced S
by incipient alteration to finely divided sericite~clay.. p

Garnet crystals are disseminated through the rock but in particular\tend B
to be concentrated in the muscovite-rich bands. Traces of pleochroic..
erecn tourmaline and apatite also form disseminated crystalg approx1mately
0.3 mm in size.

This sample is a schist produced by upper greenschist .to lower amphibolite
facics grade metamorphism of a detrital sediment, The chlorite in this

rock forrs very well developed flakes and is believed. tO represent a ‘
retrograde alteration product of blOtlt@. - o et




= ‘Samiples SA 263.90; TSC19148 R

Rock Nama:
Quartz-feldspar-muscovite schist

Hand Specimen: o , . C
A pale grey rock containing intergrown reddish~brown to pink feldspar.
| " " The rock exhibits a well developed. schistose foliation which has a_ . SR
contorted, folded character. ’ : S

Thin Section: —
This ‘sample consists essentially of a granular quartz and feldspar
intergrowth with contorted phyllosilicate-rich bands which produces
the foliation noted in hand specimen. The feldspar appears to consist
mainly of untwinned potash feldspar although some polysynthetically
twinned plagioclase is also present. The feldgpar exhibits a turbid
reddish-brown colour due mainly to finely divided, micron-sized inclusions
of iron oxide but also shows incipient alteration to finely divided
sericite~clay. :

The phyllosilicate~rich bands consist mainly of muscovite intergrown

with pleochroic green chlorite with anomalous blue interference colours.

The muscovite forms well developed flakes which often exhibit deformed,
“kinked and fractured shapes. ** For the most part the chlorite is

intimately intergrown with the muscovite as lamellar or marginal inter-—
growths. . o

; ' A few discontinuous bands of andalusite. are also intergrown with some

' phyllosilicate areas., The andalusite shows some retrograde alteration ‘
to: finely divided, birefringent phyllosilicates. Minor -apatite is .
disseminated through the rock as crystals up to 0.5 mm in size. g

This ig¢ a schist produced by lower amphibolite facies grade metamorphism .
of an aluminous, detrital sediment.

.
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Sample: . SA 308,303 TS5C19149° : , o
Rock Namé: } ) _ fﬁ‘_v
Schistose amphibolite S Co T g

Hand

Thin

‘a significant proportion is untwinned. Most<of the plagioclase exhibits

“a turhid character to it.

 subsecquently suffered retrograde alteration. Accessory apatite, sphene

Specimen’: _ . : . :
A vaguely banded grey to green coloured rock with a well developed .. &
foliation. - : o

: . Gy
Section: e A fo
This sample consists essentially of an amphibole-plagioclase feldspar '”
mosaic with a typical grain size between 0.3 and 1 mm. ‘The amphibole e
tends to form somewhat prismatic-—shaped crystals which exhibit a well' = ' :

developed nematoblastic foliation and a pleochroic green colour, AR
Some of the amphibole crystals contain porphyroblastic quartz inclusions. o

The plagioclase feldspaf gencrally shows polysynthetic twinning although

at least localized alteration to finely divided sericite~clay which imparts
A few muscovite flakes are disseminated through the rock and generally SRV
exhibit csomewhat degraded, fibrous characters. Most of the mugcovite -

flakes are oriented transverse £0 the foliation direction suggesting _ :
they are of late-metamorphic or post-metamorphic origin-and have' - o i

and opaques are disseminated through the rock as anhedral grains and
granular aggregates. The sphene in particular tends to form elongate
granular aggregates oriented parallel to the foliation direction. In a- IRy
few places the elongate sphene apgregates occur within muscovite flakes.: &wi
This sample is similar to the two previously described schistose amphibolites:
(SA-157.00, SA 223,05; T$C19144, 6) in mineralogy, texture and origin. L

0

v




Sample: SA 327.25; TSC19150

Rock:

Hand

Thin

Name _ ;
Quartz-hiotite~garnet-feldspar schist | TR
Specimen:. ‘ )

A pale grey coloured vock with a weakly developed schistose foliation Co
best. seen on a Lractured surface, ‘ , ’ , "t

Section:

This sample consists essentially of a granular quartz mosaic through which
biotite flakes and garnet crystals are disseminated. The quartz has a
typical grain size of about 0.2 to 0.3 mm and is intergrown with a much

emaller proportion of feldspar. At least some of the feldspar exhibits
polysynthetic twiming of plagioclase although a significant proportion

of untwinned feldspar is also present. The feldspar generally shows R
incipient alteration to finely divided sericite—clay which imparts a - : i
turbid character to the feldspar crystals making them easy to distinguish ="
from quartz. ' ' “

The biotite flakes have a subparallel orientation defining a

lepidoblastic foliation. The biotite has a weakly pleochroic brown
“colour and generally exhibits a somewhat fibrous, degraded character
_showing alteration to pleochroic-green chlorite. Locally the biotite

‘flakes have been completely replaced by chlorite. ‘*{]‘,A

The garnet crystals ave evenly disseminated through the rock and tend -
to exhibit xenoblastic to subidioblastic shapes with a grain size between
0.1 and 0.3 mm, _ _ ' o REEUCTI

This rock would represent a quartz-rich and possibly arkosic detrital
sediment which has suffered regional metamorphism of probable lower
amphibolite facies grade. Retrograde alteration has affected both the
biotite and feldspar. \ K BIRERE




Sample:  SA 499,40; TSC19151

Rock Name:
Quer7~m1ca~q1lllman1te schist

Hand Specimen: S
< A lamellar banded rock consisting of pale grey to dark grey bands up to .-
about 2 mm wide, . IR

Thin Section: Lo i
This rock consists essentially of a granular quartz mosaic (typical grain.
size about 0.1 mm) with narrow bands containing mica and andalusite which

are generally below 0.3 mm wide which account for the fine lamellar banded '+

texture noted in hand specimen. . Both the phyllosilicate and sillimanite
exhibit a well developed foliation oriented parallel to the banding.

The major phyllosilicate is bioite which forms pleochroic brown to reddish
brown flakes up to 3 mwm long. Minor muscovite is also present as small
flakes which are locally intergrown with the biotite.

The sillimanite forms elongate, prismatic to acicular crystals and is by
far the dominant aluminosilicate although minor anda]u51te was also noted
~as somevhat stubbier, prismatic crystals.

A vein approximately 0.2 mm wide oriented perpendicular to the foliation
direction is filled with secondary mafic phyllosilicates. The vein is

zoned with the two outer margins containing a pale green weakly pleochroic
chlorite with anomalous blue interference colours and the core containing

a fibrous, non-pleochroic phyllosilicate with low birefringence which

could represent either a different type of chlorite or'a serpentine mineral.

Minor opaques are disseminated through the rock as anhedral crystals below
0.1 mm in size.

This rock is a metamorphosed fine-grained detrital sediment of probable

low amphibolite facies.grade which contains both sillimanite and andalusite.
" The fine compositional banding of this rock is considered to have been
dinherited from the original sediment with the mica and sillimanite-rich

bands representing clay-rich lamellae in a fine-grained quartz-rich sandstone.
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APPRNDIY IV

Brief Binocular Migroscopic Descriptions

Sample 186.20

Name: An impure carhonate, .

Est. constituents: The rock consists dominantly of a white fibrous ‘
flaky mineral and a glass clear needle like mineral which both appear
to be tremolite. '

Samrle 202,45

Name: Qtz feldspar mica schist. _
Est. constituents: Cuartz (veining) 54 felspar (X) veining 10%
Mica 85%, .

Samnle 294,80

Name: Amphibolite with carbonate veining. ,
Est. constituents: Monoclinic amphibole 100%. The mineral could be
either hornblende or actinolite. The follwing features werr observed
with a grein mount
¥z = 20° S

Birefringence 0,020 .

Cleavage,. = = 60°

2V 7 £07 Biagaial -~ =< |

Sample 323,10

As above without carbonate veining

Samwle 430,95

Namey itz g{é%tiferous mice schist,

bst. constituents quartz 209 , carnct 30% mica 40% .

The garnets were found to have zn R,I., < 1.76 and 271,75 and probably
represent- & transition between Pyrope and Almandine. :

Samnle 499,30

Name: Dense chloritized amphibolite
Est. constituents - dominantly chlorite,

g ey oTmor



