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Introduction

EL 2075 of 1,305 square kilometres granted on 3 April 1994 straddles the
South Australia - Northern Territory border (Fig. 1). The eastern part of the
EL (east of longitude 133°30’) lies within an SAFI area and hence this portion
of the licence has double normal expenditure commitment; a reduction of this
area by at least 30% by the end of the first year of tenure is required. The
western margin of the EL abuts the Pitjantjatjara Lands.

The exploration target is “Broken Hill type” Pb Zn Ag mineralisation in the
Birksgate Complex. Ferruginous, locally manganiferous quartzite reported in
metamorphics to the east of the tenement, were considered potential hosts to,
or lateral equivalents of, exhalative base metal mineralisation.

Work Completed

2.1 Airborne magnetics processing

Available airborne magnetics coverage was image-processed and
merged by Pitt Research Pty Ltd (Fig. 2). Unfortunately the quality of
data west of longitude 133°30’ is rather poor, being 1.5 km line
spacing. A central east-west zone of similar magnetic character could
nevertheless be interpreted (Fig. 3); this narrows to the east, where
mainly granitic to adamellitic intrusions (Kulgera Suite) at shallow
depths are inferred. The magnetic character of this central zone
extends west and includes areas where numerous occurrences of
potentially prospective quartzites have been described (Eateringinna
1:100,000 sheet; Conor, 1978). A number of magnetic anomalies were
selected for field checking as, conceivably, these might reflect
concentrations of pyrrhotite or magnetite with accompanying base
metals.

2.2 Field reconnaissance

Field checking of magnetic anomalies was carried out over
approximately 8 days; it became evident that the abundance of large
(>5 m thick) strongly magnetic basic doleritic dykes in the area, and
the wide (1.5 km) line spacing of the airborne magnetic data of the
earlier (western) survey was of little use in outlining pre-dyke
structure and stratigraphy. Most of the interpreted prospective central
zone referred to above, unfortunately, lies to the west of the recent (400
m line-spacing) ABMINGA (SAEI) survey. Results of this phase of
fieldwork are summarised in Fig. 3; in Appendix 1 are listed sample
descriptions and notes on observations in the vicinity of selected
magnetic anomalies.

In a slightly elevated area, some 20-30 m above the surrounding sand
plains, and lying between the Stuart Highway and the Tarcoola - Alice
Springs Railway, magnetite, feldspar and garnet-bearing quartzites
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were discovered. These lie approximately 40 kms east of previously
reported quartzite occurrences (on the Eateringinna 1:10,000 map sheet
area). Exposure is usually quite poor and is mainly subcrop/float. In
most instances the exposure is only present because of the presence of
very resistant quartz (+ trace magnetite) veins (local sweats or
segregations from the adjacent quartzites). These “veins” or
segregations frequently follow primary layering (defined by variations
in feldspar or magnetite content) but in some instances follow younger
fracture planes, for example some are found to be parallel to local
dolerite dyke orientations. The dykes typically overprint the
quartzites and in only one instance was a dolerite dyke found to
terminate against a quartzite/quartz vein subcrop - and in this case the
contact was faulted.

Apart from these resistant glassy quartzites and dolerite dykes,
exposure of other rock types in this area is rare. Where present, as
subcrop adjacent outcropping dykes or quartzite occurrences, or as
float amidst calcrete excavated by rabbits, it is usually granitic gneiss;
some material is biotite-poor and not obviously foliated. Even within
the quartzite/ quartz vein subcrop areas, which may be up to 50 m or
more in width (shown approximately to scale in Fig. 4), actual
exposure is typically around 5 to 15%. In some areas it can be inferred
that much of the remainder may be quartzo-feldspathic gneiss, but
frequently there is little clue as to the nature of the unexposed
lithology.

A veneer of sand covers most of this area, with variable development
of calcrete beneath. It is anticipated that any significant base metals
sulphide mineralisation would occur within a host comprised of a
considerable proportion of Fe-Mn silicates and have relatively low
quartz content, and hence would almost certainly not outcrop.

Within the above area of approximately 35 square kms, at least 17
strike ks of quartzite have been defined. These rocks contain, apart
from almost ubiquitous magnetite (and extremely variable) feldspar,
also garnet (trace to around 7%), biotite, finely disseminated
sillimanite and spinel (mostly in association with and believed to be an
exsolution product formed during granulite facies metamorphism of
magnetite - see Appendix 3). A magnetite streaking lineation is
commonly developed. At a few locations, small scale open upright
folds are visible, and recumbent isoclinal folds are also discernible in
unusually good outcrops.

Gossanous(?) material was only found at one locality (samples 773516,
773516B). Here a maximum rock-chip Cu value was obtained -

160 ppm. Not surprisingly the generally low iron oxide content of
these quartzites (typically 1-2% Fe) is reflected in their low base metal
contents. Manganese content is around 200-300 ppm, with a maximum
of 500 ppm. Maximum Pb reported is just 4 ppm and 68 ppm Zn.
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Quartzites lacking obvious gossanous material had a peak of 130 ppm
Cu.

For the most part, the land to the east of this elevated area of quartzite
occurrence is covered by sand, with minor large masses of granite
gneiss and rare dolerite dykes. To the west, towards the Pitjantjatjara
Lands, the outcrop of basic dykes and granitic gneiss (some
garnetiferous) is more common. Thick calcrete (+ porcellanite) profiles
are locally developed.

Minor occurrences of quartzite were also found in the vicinity of
magnetic anomaly ALBO6A (see Fig. 3) about 8 kms west of the main
quartzite area shown in Fig. 4. Bedrock exposure here is rare, however
the occurrence confirms the presence of quartzites over an area of
perhaps 100 square kilometres.

Ironstone lag (pisolite) sampling

During the first phase of reconnaissance, ironstone lag pebbles (both
magnetic and non-magnetic) were collected. These produced a
considerable range in base metal levels (see Appendix 2), however
there is little consistency in the results - as to whether the magnetic or
non-magnetic factions contain the highest or lowest levels of a
particular metal. For comparison, a sample of lag from the Coober
Pedy area (where the sources of lag are Mesozoic and Cainozoic
sediments) was analysed. This (sample 773500) displays similar metal
levels to approximate background in the Mt Irwin tenement. Here, an
inherent complication with using lag geochemistry is likely to be the
influx of Tertiary ferricretes from the east (Tieyon area) and possibly
southwest (Sundown area). The technique requires further evaluation.
In the elevated quartzite subcrop area, where lag may be mainly or
entirely local, it is interesting that by far the highest manganese level
recorded was from a sample (non-magnetic fraction) collected in the
vicinity of quartzite occurrence (2.07% MnO reported).

Petrolo electron probe analysis

Petrology (Appendix 3) has identified disseminated magnetite,
feldspar, sillimanite, biotite, amphibole and trace spinel in the
quartzites. Electron microprobe on spinel and garnet in two samples
has identified around 2.5-3% Zn in the spinel (most are considered to
be exsolved from magnetite during metamorphism). Of particular
interest is the garnet composition. This display significant variation
from around 1% spessartine component in one sample, to 12% in the
other. This variation potentially may be a useful exploration tool as
base metal mineralisation is expected to be associated with a
manganese halo.
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Conclusions

The Musgrave Block as a Middle Proterozoic mobile belt has potential to host
Broken Hill style Pb-Zn deposits. It is relatively poorly known but is
approximately the right age and contains high grade metasediments/
volcanics with thin BIF, marbles etc elsewhere. No known base metal
mineralisation has yet been located elsewhere in block.

Field reconnaissance of EL 2075 has shown that:

outcrop is very poor;

some glassy quartzites of interest have been located, but no “proximal
meta-exhalites” or Pb-Zn mineralisation have been observed;
magnetic dolerite dykes are abundant making aeromagnetic
interpretation difficult;

new detailed aeromagnetic surveys would be required on which to
base follow-up vacuum/RAB geochemistry.

The area is remote from developed infrastructure, although the Stuart
Highway and the railway cross western part of EL. Alice Springs is 250 km
to the north.

Given the location, unconfirmed potential, lack of mineralisation or
geological encouragement, the poor outcrop and the expensive and difficult
follow-up required to upgrade the tenement (aeromags, airborne EM,
vacuum/RAB geochem), no further work is recommended.

Expenditure

Expenditure on EL 2075 “Mt Irwin” from 3 April 1995 to the date of
relinquishment was $34,675.04. A statement of expenditure appears on the
following page.



EXPLORATION LICENCE 2075 “MT IRWIN”

SUMMARY OF TOTAL EXPENDITURE

GEOLOGY

GEOPHYSICS

GEOCHEMISTRY

TENURE

OTHER SERVICES

INDIRECT COSTS

TOTAL

$

21,537.84

3,400.00

1,062.77

4,111.75

438.33

4,124.35

$34,675.04
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APPENDIX 1

Sample list and observations in
vicinity of selected magnetic anomalies



EL 2075 MT. Tewin .

Amg - co-uvca-.lfaaj i

0011

OBSELVATIEONS 18 Vel - €&
S ecres MAacenc ANSM ALy«

-

0éﬁ hl'—VA'l—.\ P“,‘l—- /V-'L—y .

13

3

33s g 7o

41,5 o7

A8 o ¢

AlBos

Moo

feg o7

ALRo§

ALB09

33/83)

S222 72

323 6C¢€¢g

323¢"2%

217130

70073 Ne piselob /e
f /3

7// 05-// S’Mw‘p ﬂ.’l‘[ (= VW
[/rol, ¢ tan Sewsd weeans
PV pamroloned Boal

NoL-.V. rf.....n.:.k/.._/
;85’.0“'\“ 0’0-“55||'

7‘«-’4‘5 Sl WK
ssleseps oty rase
fan Aolente

i ‘/‘Pﬂ—ss,a ~le oA Cxirer
; P»ﬁsﬂ~ﬁth(¢uv§}
; P’l‘% SM) . Ne. (AJ

f%‘a bonb LA -/\( o.ma..-\JM

~

" S-«-éu‘o/, rease u..t{n,/o
:M'-T—*AY_ el LQ.S;‘&. .
’(UIC—Q— N ?M“\t
S fkfrx«..-: o
+200m x Abowm ,Shik
. ~A 3T a/ ~ 20l leer A
7//033—'% MWQ&S_
. Np Fc?&‘«'@'/ems‘

21634 3| £ oidi qrar ~f #Bol

Su‘?wl M(QJ

7 2'?_7? Sow oA Corvesr - Ae (.e.j'

111306 ~looun Sauln o{ auuu.,&j
ars/wludh v Gl -
Cogarecl ),  Mre - bas. e
aLuLuu & vl Sunlar
b ot o

o basic f(dafc{ .




/ta() .

ALB (o

M plo

ALB 1y

ALB

ALB Y

B 1

B9 %3

326 Gov

320 VYoo

’5;’5790

32377¢

32y, %

330 >7)

Fa¥)
721t 3¥3 p

74 ¥/ 0%

71/ 8302

7023 s o

2/ 23 Co

7 9¢

T by |

0012

A
s},w Pul cro b
Mmaguebs fesic olulen pucl
Aot boo m ks Ao,
GUI R or Jamstyike

A~ Msr.&l.'l—t

Covm e coill. o,
/\7\4“’)"!—\ » N

A=-~o"-> LY oY
 caloe f.u
(Frome ten L,
o — (%o ur fon/f
No fntvc«lrb,



'4'-—8 12

ALB o 54

ALg 13

ALB 1

Awg 1S

33077 C

3155"\00

329500

325500

71t ¥F¥C

7tiSeoo

T 3Coo

7USRReo

0013

Caram tn. W, L-.sr:
A‘)Lﬁﬁv( MA-L’IO'
"n\i-k—\r&;& Cornad



0014

E 2075 MT-  Tewen)
SampPe E Cos 5
S n Pz pseliny, AMS co-ordo
Seple e 7 (# mote bn) Z T Crmt
77344 r 33vygey 702 757 37| Msa et
ey 7
A Soom o 5
Ger 3 R riapahle - beonie | 336 &/ NeFSe | subap
‘(3:“'—- /'TMM !
!
sbeans
444‘ K Vf‘)f:zi‘:-’w( ')j(&«“/‘"’(, l 33‘/ T3 é 7/ lo Se2 3.?1-“"1?&1
},J P (.)}/‘ ’ 8 CCour. S&Ld‘o‘
03 S0mnvtee )7, v 1 < el
J ) mr ot ""“"6; redde Io - /S
j cwele p VIS
387 év\céh
; kq,o(.‘vn“M
; Kot
i ?l,km‘lc.
magnehie - pet, uq‘lwlk.l
44s R bosie Aylen cn'B e
7M7’t' elasts . ~TeSmE x K
b
M’o\wlﬂa
“‘\-‘IJ i ouvanth
mcof_
Trenst 0"/ fls
rebempal g
UL w-‘o‘t-t,(«/;
Pls spvles
47 R fomohorecd san B 3/9%03  lguBfar | Tgnk van
Vet (et " i s
? - -
F/U*r' KZQ?LZJV( wnaysshife :ML“: L::-:/-
. e (rrely) (Ayles bt
2.5 °)
A/L./{ f 320 500 711 83ce AL 10
“eif 320 652 7(1 7 loeo rae o
| [ 7 e A ire fe )
,1] adala ’n-'59eAZ~
!' ' { . " Ao /fl.@(/o
tso R Y :(e:f/?;ﬁf |GG F crmean



;M-./Jl« Ao .

Spte Gre

0015

Comnria LA

773 45/

773952

¥57%

15y

bss

45t

7

4<Sg

R Freemesy ‘
SRR

32e 470

32/ 29y

32 963

323 776

3241 5

3y 350

A I

T 76tz

0 G385

V/"’,)‘:O‘\A—M

7~ oo M Xx/0o.

711 933 ¢ ealerete misc

RI“./L\ Aty
Pl 45

Mpor -

2 ST
o lolo, -
AMM_Q

f‘!é’*" Wertem g
;76’94 CA.Qm

; "{’“0(?@, ll.. S',O"_
ooy - cmlerele
.: n..o(.uuo(.a.. .

I .

| Miner prrelile
[ (773« s «)

evera 30 x20
Lreeo, ,

(&rc (s S e

/;“(4—7 2 gm_(‘
Gerwss )

Vie - Ab,s 144




0010

§-~\/v€‘. No 17/)1( g & - acds C"“*““"“‘"
-2 i v
773‘}5’7 R /lwb. rob\, 231 7 l’ Tl FLT13 oun calond<
V- el 7L.,(h,4 } Nte /%4
460 R Miaes ?M({.-e, 321249 ; 7HES 2 o bl
Graiss anancls USRS
MD Wts‘r‘c_ f
b;vhk~ ~eA~
o bor A .
qél P “t “ AT (A.Q
Ger P 22142 5 | =1 o5 alovnchots, Gy
L S UVl ¥ N "(4‘%.
st ’/\\“'\r ?‘Nf
OC Can J"‘S-CMS .
Fom ot oA | ne ot
4.2 P 323 U =2 71 #4 8o &»Qr (o-%— ok
L‘I) !—lolam_b Wl -
Browns s Well Kocle
Y6y R opras B 33c 337 M eS| Fasty ;wanl
Mier aon (\L(j Lﬁuzg-.,.\b ) = srvae
o P(&Lf‘)os“&.‘c_ M*T,'..o h}g ﬂMa(&;‘;\D
Q‘«r.ﬁs . lenm o, o 2t
oo -
Nt ey ANALD WA
gy,
465 K 4 F by wal rocle - - Pt S pSent- -{
sAroee
466 R TR VIS - S TSI fowm b s » flU
M‘\Wh.k ~ S e Towr
syt of c .
Ao Sawplas, 32983y L THTI432]| Guboeof WK aloave .



173467

a9

469

410

471

“ 71

€ _71,,\”!-7;«&

Shrean Y YR N

e
f
R h mt "\a-ﬁnd\v;s

3357

332743

3C#(2 s

3t 749%

3&‘?0 85

361510

~S

719369

M s

7le 78eo

o 34ty

Tl Bo 72

1lo €S og

0017

& at PN ATy

Crperanre e
&33;0’/\-30“(.),

\(‘-" +150m L Ny
. “
?‘ﬁl‘srh—" y.u;.;ﬁ
Ve "z essen,

f-MO F“L‘(‘h ~(°Z,,.

g-'f\w ofc .

! ""°¢MP(W\D .\1
CR46 SM
Aeol i maany ,,th

Pk [6233:_,

f.gui‘ﬁ.l“ (e
‘e efc
a.ﬂ/b-l*c): . G, 6(

M 2ov e Ao -

6\3':_\ er-e
swleere o] g
M-\n‘ka/ ~ ’a—-w"-)
bavie 1 connso
3 elibe, . maid
ras baccbrel |y
Sreo, t/l e e
{bcA& K-O\(r.
E-\oLrn.I:’ C e,
gM/L WQ) )

S TOS (PNREVENR \a.a .

r«,‘o(/hF L ans 2 e o )
‘-’/k(""'““S fa‘(_C.rc,"(’
Slesre e, v Ao

k“ge(»\\'\»\‘:lcl Wa "
ﬁmu“,\,k P LV ARY PV o

prs Al . Roe



T7347%

¢+7L(

476

“777

€
AL Buplaiolile | 362 35¢
P “
e SM'L,, ELPRE o
R hgbod :basic | 321459
0(,([.![@ N Tﬁujbiol
HAasts .
o Somples, 329vzgo
3274 ¢

~N
Jie 78 -6

“Uo ey

1613y

wALEE e

T 3766

0018

b%‘c atqlcc—,
WAHFM S(c.
MM—-I.' 0!<-ru‘~k
w~eq arhmh
CC&SF ? B

9 g g
be—i.-'c"(u VA«r‘b—(k
€ ek b-bic
Ao e g en ,
[y Mozw—"h'k Az
(howw bopev. 9.
Tl A~ 16x-17y

"q/&w‘a'wwg
= puethde A



t
T34 ¢ R papubire B17y b2
W%\k
479 p :
e N Morped e 327533
| Tk the
LI-Y[ P v
Lg 2 'S na"w-"\'k 32860y
s
bgz R basie doles o0 BY
N szm‘Vf‘c (‘/anh
a-rawil-c Zu«%;
4548 |R ?Mh!l»(,{k
g | f ool
g | P 31617
€1 | R o Thaumbibe | 31790 &
bww{s - L-\/)\':
dvkx
as pamgle | ey TM&'MM” 317 (%4
No &au\(lxg otomn e . PL\M,\ 217 19%
fromle Hanor m'(%
Vet M
458 R atmmil /bance dule 31 M40

N

T 5 e

U Soofg

6 T

M So ¢

1120577

1(roL =

T 667

U730 2
U 7571

7 11 G177

113896 2

0013

W%,k/ﬁ {~ :-u v

abew bk &w\ [V,
o Ao

(oal
reet [ewegy
e .

alcrele aeAl

U A L*S
N o Y |
o eatloreic

~rs&

W‘\ft r),«.bcbf
2m b ot .

arw olc , o/c .

‘jm‘— S‘.—o-h‘\
ta o _

[P



73¢9

4930

“4492

bas

“iq

4as

&g,

497

4y

499

I <}
S ek Aol B S% P
i
SR Sl S B 75 DA
]
4 R '
M.k ) sz 327505
[
v
- Ay zanen ‘ -
4"“"]"‘""“"‘ Fvu-ppw(m'/w/)
P 327% 6o
RO T frhgie *
P Uz ¥ © 3¢
K ‘M'Vr—” y Wilaor >2 xS’(o
OL(quuVlm “"w.w(o
Mines Aus. Mb) doe mb
+ :?,766\0\1*‘ amnm
f -
P 32%7¢5

-

A)
71HT7}1€ ¥

M 79 3

716 &

Ni1SS

211 7213\

TH Tl

707132

0020

\’&T*L,LW

rare L,,_J.
O emn -/c_

leare ""‘3“—(

le w\,\q .F
€0 —wrol, (Man
YPrasSFile ofc D

(VRN

foleln of= 1‘7.
Utin > q(i/uu'fs"l



773500
Sox
So3
So¢4

oy

Sy

{of

Sio
Rl
Sl2-

513

Siy
FYY
S

ST16R3

" W’"K’H c M
P, e Zapest
R qrheg meer

_ L s
éqMcl c:-*::::“" ":;h

0021

R pathpre o o
SZ RPN AN , L

R sty -mtn 73t

K W;K,'l‘t, oS, Mb !

ll.o(p{. ,jl:) ‘?"/“M

A. .’jW“ - MEM'R
che Ve /‘,{'l,,/lb/‘,\\g‘;w
e W/Yk

R 7 shesreod TWFYR

K Mb 61‘0 /Ok l‘c‘\f‘ka

M‘—) rere th ?Sf\'\”‘
R b il
& ?aowm f‘\

(4}

317 332

3/979y
320 /20

3% Yyo

330 Ctfr

370 6 2

3279 Co
32g sy
37,73 Sée

329 g9y
5293 22

329120

7/13 723

71 3700
7/ §2 $2-

71 3S8O

vl 33¢ g

M 328 2

7 3w

M4 355

7” "o )

7 467 9

M Soro

7§ 2

N Sq2e

ook 28 m Sod

7 Awag com arvla.

fo«» “  frenT3 5%

ALWI' /3’.4»\ WL‘

o/ o orhs .

4&0"\& fom N

o? 4 53

v Do S ‘/I“ﬂw

¥o w A Sk 4




0022

77% 577

Sty

$19

£r0

S2
S22

Sy~

S2¢

S1g

S29

S24R

£ Z/Mrl'}),}-(y olss. mt,
felt Commdiley | 96 (o 72)
R al 7MyOnele -
IS TRVI2E 7,4“/15;,;,(' <
&k'ﬁmlmquﬁ%f
R st FM
PASE jb koMb | mial
feta.
R ;ww@ﬁh,oﬁm\
oL Satn - jé :
R “

f‘m;f- C{’h_m 2
Gmrhphs & ArsomE
mm ook, m/a.,(
R W’@\H , oles.
JVL,A‘ M~ Tai-,

R Tw‘bcd
e be- az«l\-.—t-?
Ryl = 9 fbr

qrener
R mafpe TArEs

32—?0!5

329 ¢9

327 )¢0

325049

R FfMa osdde —Shuinef 333 )7 5

333220

334 570

40 4y

40 4go

3r¢ =7/

330 6oo

330 L5

33070

3rg o

7Hs 97

Méo 99

711 €213

7! 6 179

Nl 622 %
eS¢ 6

1 6¢ 72 3

7175 1 ¥

79312

U 97170

M 929 ©

M 94 51

M 9w 7o

M 9y 70

7w»'ﬂ“ Lewu—-:) .

Calerebr  orea,
e hedrecle 2
oy o
f:LM IRVIR PN

PrEDY U N eﬂ

(‘“’“C) ("U(: it




735> 0

S32

£33

€39

S4eo

S&

The. A 3E (o fuo '20)

R g R | tomunly

& i
fohshr ot

K prashgle o @ vein

Feox - shuacen
R guarbar

R W{»b:aru:ss-»
&vad%&ﬁ

g 3 o o Y

R Prariyie
bhuﬂrﬁ,mmw
@A - mb 2
iyt hoe
u%JAq‘rmwaﬂ
mk—mﬂ\vwﬁ¥h-
rOa S oy

331 22

330 770

330%:7

330370

330 gi2

3309 «s

319010

332430

3299 2¢

329 ¢so

327 2y

INTIT

71 go1©

Nnse =

RUYES £

17317

132
MU 4265

TUEG 3%

1“73sﬁ

Ty

Tt 6697

0/] o~ sl .

A S Tl

Co- ool

o~
mhnk.wbuk,Lw~u§-

~80 wm be wuw o]
Com— Ao



0024

APPENDIX 2

Rock chip and pisolite analyses

N = non-magnetic fraction
M = magnetic fraction
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SAMPLE

773442M
773448M
773449M
773451M
773452M
773454M
773455M
773456M
773457M
773461M
773462M
773463M
773469M
773471M
773472M
773474M
773481M
773485M
773486M
773494M
773496M
773498M
773499M
773500M
773442N
773448N
773449N
773451N
773452N
773454N
773455N
773456N
773457N
773461N
773462N
773463N
773469N
773471N
773472N
773474N
773479N
773481N
773485N
773486N
773494N

UNITS
DET.LIM
SCHEME

UPPER SCHEME

A A
o
Q

AA

AAA ‘
OMOOOCOOORRFOOORFOOOFFOOOOOMRKM

® e ¢ 6 ° e & 9 s T T O & 8 e " T * e BT e 8 e ¢ ° @

AA

AA
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ANALYTICAL REPORT

Co

5
<1
4
32
37
22
<1
32
6
1
<1l

=

N
o

ppn
1
IC2E

CQUOUAKFOVAMARNIWOIRNOAONONOVNNNRRON

ppnm
1
IC2E

Job: 5AD1465

O/N: 9652
Mn Ni
160 61
195 11
540 27
340 76
420 185
240 60
180 5
1400 44
720 25
340 21
55 8
175 13
175 9
520 19
480 15
340 25
220 75
800 30
2600 200
440 77
420 11
280 26
900 27
620 34
140 11
2100 10
660 24
780 21
280 31
660 20
860 24
460 23
620 32
240 18
50 9
200 21
150 14
380 15
400 13
280 22
880 24
280 8
820 17
680 32
2.07% 47
ppm  ppm
5 1
IC2E IC2E
OA4

Page
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IC2E
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SAMPLE

773496N
773498N
773499N
773500N
773443
773444A
773444B
773445
773446
773447
773450
773453
773459
773464
773466
773467
773470
773476
773478
773480
773482
773483
773488
773492
773495
773497

UNITS
DET.LIM
SCHEME

Ag

<0.5
<0.5
<0.5
<0.
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
1.0
<0.5
<0.5
<0.
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

ppn
0.5
IC2E

J 0027

Job: 5AD1465

ANALYTICAL REPORT

As

ppm
1l

IC2E

Co

14

9
10
<1
24
12
11

s BN
WON®WY

e
WBNNOWR WY

PN
AN®ON 0N

bpn
1

IC2E

O/N: 9652
Cu Mn Ni Pb
76 520 44 60
55 720 18 58
61 155 47 14
11 115 3 40
44 780 23 4
260 820 21 36
200 1100 17 46
99 940 63 4
50 680 33 6
13 150 10 4
20 100 90 <3
16 135 10 10
6 220 14 <3
7 130 6 <3
5 25 5 <3
23 95 8 <3
71 580 10 4
38 860 21 12
9 65 8 <3
12 80 11 <3
7 55 6 <3
14 900 6 14
87 1200 140 <3 .
20 320 21 4
15 260 16 <3
47 440 18 4

ppm pPpm ppnm ppm

1 5 1 3

IC2E IC2E IC2E IC2E
Page 2 of 14
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Job: 5AD1465

~ O/N: 9652
inal ANALYTICAL REPORT

SAMPLE Au Zn Fe
773442M I.S. 75 56.7%
773448M <0.02 34 38.7%
773449M <0.02 52 51.8%
773451M I.S. 100 61.4%
773452M 0.08 43 36.2%
773454M <0.02 60 35.2%
773455M <0.02 31 37.7%
773456M I.S. 160 44.7%
773457M I.S. 57 46.0%
773461M <0.02 37 39.9%
773462M <0.02 26 37.3%
773463M <0.02 26 28.3%
773469M <0.02 51 51.7%
773471M I.S. 56 51.8%
773472M <0.02 47 46.8%
773474M <0.02 36 31.8%
773481M <0.02 38 35.5%
773485M I.S. 165 44.7%
773486M I.S. 500 51.4%
773494M 0.05 69 50.2%
773496M <0.02 46 32.8%
773498M <0.02 38 30.8%
773499M <0.02 75 38.5% ,
773500M <0.02 64 33.7%
773442N <0.02 35 33.2%
773448N <0.02 37 36.6%
773449N <0.02 46 32.5%
773451N <0.02 55 34.1%
773452N <0.02 86 41.3%
773454N <0.02 61 37.7%
773455N <0.02 48 31.7%
773456N <0.02 69 32.2%
773457N <0.02 64 27.1%
773461N <0.02 29 28.2%
773462N <0.02 23 29.3%
773463N <0.02 35 25.4%
773469N <0.02 74 39.5%
773471N <0.02 59 33.3%
773472N <0.02 64 35.5%
773474N <0.02 31 28.1%
773479N <0.02 44 29.6%
773481N <0.02 35 26.1%
773485N <0.02 64 33.9%
773486N <0.02 72 25.4%
773494N I.S. 82 29.1%

UNITS ppnm ppm ppnm
DET.LIM 0.02 1 100
SCHEME AA8 IC2E IC2E

UPPER SCHEME OA4

Page 3 of 4
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SAMPLE

773496N
773498N
773499N
773500N
773443
773444A
773444B
773445
773446
773447
773450
773453
773459
773464
773466
773467
773470
773476
773478
773480
773482
773483
773488
773492
773495
773497

UNITS
DET.LIM
SCHEME

UPPER SCHEME

Au

ppn
0.02
AAS8

ANALYTICAL REPORT

Zn

ppm
1
IC2E

Fe

29.6%
35.9%
29.3%
28.1%
7.77%
15.4%
21.6%
5.74%
3.99%
7300

2.14%
7.29%
8800

1.59%
6000

9200

3.34%
3.24%
1.90%
1.99%
9800

5.22%
4.03%
4.71%
3.88%
3.51%

ppm
100
IC2E
OA4

Job:
O/N:

0023

5AD1465

9652

Page 4 of 4
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Date Reported : 24/85/95 Order Number 1 9679 -
Number of Samples: 23 Report Comprising: Cover Sheet

. Pages 1 to 2

Authorised on behalf of:

Keith Hand
Manager
ANALABS




0031

fAnalabs Adelaide ANALABS Pty Ltd ACN 604 591 664
< Job ! ADB13025 Preliminary Date : 24,085,395
Order No. : 9679 Page : 1of 1

Element Cu Pb Zn Mn Fe Fe:1 fig
773502 4 a3 32 3?5 2.752 - a1
7?3505 8 <3 6 164 1.08« - <1
703587 6 4 68 421 >5.88x 8.32x a1
773508 18 9 62 262 >5.887~ 6.682 <
773511 4 <3 14 188 93900 — 1
773513 8 <3 8 172 1.61x - a1
773516 76 5 8 252 4.30z - <1

773516-B 168 <3 8 175 >5.882 6.44# a1
773518 8 <3 12 385 9800 - <1
7735208 12 a 22 136 1.25z - <
773522 10 <3 8 500 1.47z - 1 ’
773523 22 <3 36 265 2.18z — a1
773529 14 a3 12 348 1.66x - <1

773529-B 14 a 24 152 2.4%« -— <1
7?3531 24 <3 14 344 1.83z — 1
7?3532 8 <3 16 258 2.82x — <1
773534 14 <3 10 1?3 1.86« - <1
773535 18 <3 12 14?7 1.57« - a1
773536 130 <3 16 174 2.74x — a
773538 62 67 34 252 >5.88»~ 52.8x <
773539 28 3 8 134 1.18« -— 1
773540 24 <3 30 236 3.12z -— <1
773541 104 4 74 218 >5.88x 47.4~ a1

Method GA148 GA148 GA148 GA140 GA140 GA148 GA140

Units Ppm  ppm  ppm  ppm  ppmn  ppm  ppm
Detection Limit 2 3 2 3 5 5 1
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APPENDIX 3

Petrology and electron probe analyses
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TELEPHONE (08) 332 6744 26 KENSINGTON ROAD, ROSE PARK P.O. BOX 91, KENT TOWN
FAX (08) 332 5062 SOUTH AUSTRALIA 5067 SOUTH AUSTRALIA 5071
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MINERALOGICAL REPORT NO. 6845

May 4, 1995
TO : Aberfoyle Resources Pty Ltd
37 Fullarton Road
KENT TOWN SA 5067
Attention : Dr Steven Toteff
YOUR REFERENCE : Order No. 9647
MATERIAL : Rock Samples
IDENTIFICATION : 773444A to 773497
WORK REQUESTED : Thin  section  preparation,  petrographic
description.
SAMPLES & SECTIONS : Returned to you with this report.

PONTIFEX & ASSOCIATES PTY. LTD.

MINERALOGY - PETROLOGY « SECTION PREPARATION
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INTRODUCTION

Twenty thin sections, numbered between 773444A and 773497 are described in this report.
The thin section examinations are supplemented by staining he offcuts with sodium cobalti
nitrite to highlight the distribution and abundance of k-spar.

The suite as a whole represents high grade (upper amphibolite to granulite facies, probable
metasediments, some sheared/brecciated. Sample 773484B is possibly a metabronzitite. Each
(descriptive) rock name/classification from the head of the individual descriptions is listed
below to constitute a summary, and these include mention of the minor and accessory minerals
reported to be of particular interest, which are :

* sillimanite, variably 5-15%, in many of the coarse quartzites, and in felspathic (mostly
microcline-rich) quartzose gneisses
* opaque oxides, variably <1% to 5%, which according to binocular microscope study

and their weak ‘'magnetism' appear to be predominantly martitised magnetite in the
sillimanite-felspathic-quartz gneisses, but possibly ilmenite in some calc-silicate-bearing
j gneisses.

* dark green spinel, sparse grains, generally <0.5mm composite with several magnetite
g grains in 773480, 773492, 773495B and 773497. Probe or SEM analysis is required
; to confirm this identification, but pleonaste seems likely.
; * garnets occur in several samples, probably Fe-rich in the quartzofelspathic gneisses,
but Ca-rich in at least one calc-silicate-bearing rock (773458).

Selected photomicrographs are appended.

Following this petrological investigation, Steve Toteff requested an electron microprobe
analysis of green spinel and garnets seen in the thin sections of samples numbers 773480,
773492, 773497. New polished thin sections were made for this purpose, and the probe
analysis undertaken at Adelaide University Centre for Electron Microscopy (in the presence of
Pontifex). The results of this work are appended to this report.
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SUMMARY
773444A (Mica) felspar quartz gneiss with original probable micas and

more abundant felspars completely weathered to clay-limonite.
[High quartz content (50%) suggests a metasediment.] No
diagnostic accessories.

7734448 Fine layered (mica) felspar quartz gneiss, with all non-quartzose

1
|
i}

components almost completely weathered to clay-limonite.
Minor small scattered limonite boxwork may be after garnets.

773447 Massive to weakly layered coarse to very coarse quartzite
incorporating minor microcline, plagioclase (partly retrograded to
epidote), rarer chloritised biotite, small oxide grains. Probably a
metamorphosed (?felspathic) quartz-rich sediment.

773458 Weakly layered, medium granulose, plagioclase-rich, sphene-
hedenbergite-garnet (calc-silicate) gneiss. Possible meta Fe-rich,
quartz-diorite, or a meta-sediment. 'Accessory apatite > zircon.

773459 "Calcrete" with at least two generations of supergene carbonate.
g Incorporates minor, randomly scattered grains of quartz,
} plagioclase, hematite, also abundant small biotite flakes; all as
apparent 'residuals’.

, 773460 Fine to medium grained, massive (quartz)-plagioclase pyroxene
i rock, lesser scattered biotite > hornblende > opaque oxides.

Probably upper amphibolite to granulite facies metamorphosed
| possible mafic-quartz-diorite (?or plagioclase-rich calc-silicate
metasediment).

773464 Massive to weakly layered coarse to very coarse quartzite,
incorporates minor, random very fine sillimanite, k-spar, rarer
opaque oxides. Probably upper amphibolite to granulite facies
metamorphosed, weakly clay-bearing, quartz sandstone.
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773465

773467

773473

773475

773477

773478

(Biotite)-quartz-k-spar-plagioclase, fine-granular schist (with an
apparent shear-foliation). Minor fine magnetite, along the
foliation.

[Relatively low abundance and the distribution of quartz suggests
a metafine granitoid (?or possible volcanic)].

Weakly (gneissic) layered, microcline bearing coarse to very
coarse quartzite; accessory fine biotite and opaque oxide grains.
Probably a high-grade metamorphosed (felspathic) quartzose
sediment.

Massive to weakly layered (clinopyroxene)-hornblende
plagioclase granulite, minor magnetite rarer apatite. Gross
dioritic composition, probably upper amphibolite to granulite
facies grade.

Fine granulose, shear-foliated, biotite quartz-plagioclase, k-spar
schist or microgneiss, th minor fine magnetite (along the
foliation).

Essentially the same as 773465 but with scattered coarse crystals
of sphene, and rare very coarse plagioclase. [Metamorphosed
and sheared possible ex-granitoid. ]

Massive to weakly layered, coarse to very coarse quartzite
incorporating minor kspar and plagioclase, accessory random
biotite, garnet, opaque oxides cf. 773467.

Probable high grade meta, impure, quartzose sediment.

Massive coarse to very coarse quartzite with superimposed close
spaced fractures. Minor randomly scattered very small sillimanite
crystals, accessory biotite, garnet and hematite.

High grade in pure quartzose metasediment, cf. 773464.

0036
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773480

773484B

773491

773492

773495A

773495B

773497

Layered coarse to very coarse quartzite, incorporating minor
(schistose) sillimanite, a k-spar-rich layer (as in 773478, 773464).
Also local coarse garnet and accessory magnetite accompanied by
rare garnet and dark green spinel (?pleonaste). Granulite facies
meta impure quartz sediment.

Crudely layered (biotite, hornblende, plagioclase) orthopyroxene
granulite. Possible meta, plagioclase-bearing bronzitite.

Massive coarse quartzite (cf. several quartzite samples above).
Extensive random networks of fractures, micro-brecciation,
comminution. Minor inclusions of altered perthitic k-spar, lesser
hematite probably martitised magnetite.

Layered sillimanite-quartz-k-spar gneiss, accessory opaque oxide
grains rarely with sparse associated dark green spinel
(?pleonaste). [Granulite facies metamorphosed muscovite-rich
quartz sediment. ]

Stressed, quartz-plagioclase 'granulite', minor grains of martitised
magnetite and loosely associated crystals of zircon. [Possibly a
meta-igneous rock. ]

Weakly foliated, sillimanite, k-spar, quartz gneiss. Accessory
opaque oxides (probably martitised magnetite) some with trace
dark green spinel (?pleonaste).

Massive very k-spar-rich granulite, incorporating minor scattered
quartz > plagioclase, biotite, garnet, magnetite. Rare dark green
spinel (?pleonaste) accompanies some magnetite.

0037
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APPENDIX 1

Electron microprobe analysis of spinels and garnets, samples 773480, 773492, 773497. The
analytical data produced by the Electron Optical Centre, Adelaide University, follows, with the
identification key at the head of each anaysis as follows :

SPINELS
2.

Sample No. 773480 773492 77349%,
ID on data sheet 480C1 492C1 492C2

3 Hercynite 63.1 52.0 51.6

| Spinel 26.6 39.0 39.3

) Gahnite 75 6.9 6.7

J Magnetite 2.8 1.6 2.0

, Galaxite - 0.5 0.3 ’

| GARNETS

d

Sample No. 773480 773480 773497

ID on data sheet 480C2 480C3 497C1

: Almandine 68.2 68.1 542

j Pyrope 29.0 29.1 30.3
Spessartite 1.2 1.0 12.6
Grossular 1.7 1.8 29

The spinel in these rocks appear to have been exsolved from magnetite. To estimate end
member abundance the spinel analyses were recalculated to 18 cations and 24 oxygens. The
FeO was then recalculated to Fe,O; and FeO contents, indicating about 2-3% of magnetite in
solid solution in these spinels and thus a low temperature of exsolution. During exsolution, all
of the zinc formerly in the magnetite will migrate into the spinel and in similar but magmatic

spinels analysed for Zn, similar contents of ZnO were obtained (about 2-3 wt%).

The garnets were recalculated to 15 cations and are quite magnesian, suggesting granulite
facies conditions. Note that garnet in sample 773497 is much more manganese rich than that
in 773480.
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y 773444a (Mica) felspar quartz gneiss with original probable
micas and more abundant felspars completely
weathered to clay-limonite. [High quartz content
(50%) suggests a metasediment.] No diagnostic
accessories.

This rock is largely weathered to clay-limonite, but it has a layering/banding consistent with a
gneissic structure. It consists os somewhat irregular metamorphic granulose quartz (50% of
the whole sample), on a scale of <lmm to 2mm, as individuals and irregular aggregates, with a
more or less layered distribution.

Poorly defined areas between the more quartz-rich layers, also replicas of original minerals
aggregated with the quartz, consist of clay-limonite. Commonly, these have the morphology
and vague internal relict textures to suggest original felspar, including minor small patches of
micro-myrmekitic quartz. Other areas of supergene material have poorly defined replica
textures after micas, including dusting by extremely fine 'leucoxene' to suggest former biotite.
Kaolinite and locally altered ‘vermiculite' are included within the clay-limonite areas.

There are no distinctive or diagnostic accessory minerals.
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773444B Fine layered (mica) felspar quartz gneiss, with all
non-quartzose components almost completely
weathered to clay-limonite. Minor small scattered
limonite boxwork may be after garnets.

This rock is similar to 773444A, in its degree of weathering and weakly layered distribution of
apparent metamorphic-granulose quartz, but this quartz is somewhat less abundant (35-40%)
and individual grains are slightly finer. This quartz is distributed in greater and lesser amounts

through clay-limonite, and as in 773444A, this supergene material appears to be dominantly
i j after felspar. Indeed, there are minor relicts of 'fresh' felspar (stained on the offcut by sodium
cobaltinitrite).

E This weathered felspar commonly shows an emphasised fine scale single cleavage
microtexture, which resembles microcline in fresher quartzo-felspathic gneisses described
below, and in completely altered areas, this is difficult to distinguish from former micas.
Several small (1-3mm) equant patches of limonitic boxwork are seen in handspecimen and in
the thin section, scattered to form about 7% of the rock. It seems highly likely that these are ;
after garnet crystals although this is not conclusive.
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773447 Massive to weakly layered coarse to very coarse
quartzite  incorporating minor microcline,
plagioclase (partly retrograded to epidote), rarer

chloritised biotite, small oxide grains. Probably a
metamorphosed (?felspathic) quartz-rich
sediment.

At least 75% of this rock consists of a massive mosaic of coarse irregularly granoblastic
quartz, with some grains optically continuous over 8mm, apparently due to exaggerated grain
L growth during metamorphic crystallisation.

Minor minerals include k-spar (10-15%), seen stained yellow on the offcut. This k-spar is
skeletal/more or less intergranular to the quartz, and tends to be more abundant in vague
layers to 15mm thick, than in others.

Plagioclase (10%) locally accompanies the k-spar with a similar mode of occurrence as the k-
spar, and is generally partly retrograded to epidote. Lesser ex-biotite (and possibly fine

amphibole), commonly near the felspars, is mostly altered to chlorite. There are accessory
small grains of opaque oxide and rutile.
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! 773458 Weakly layered, medium granulose, plagioclase-
rich, sphene-hedenbergite-garnet (calc-silicate)
gneiss. Possible meta Fe-rich, quartz-diorite, or a
meta-sediment. Accessory apatite > zircon.

This is a fairly homogeneous, medium grained (1 to 2mm) metamorphic rock with the
dominant plagioclase (55%), and minor quartz (10%), having a reasonably well developed
granuloblastic texture. This rock is also moderately layered, mainly due to the distribution of

the minor to subordinate darker minerals through the plagioclase aggregate, which are :

0

f * dark green clinopyroxene (hedenbergite?) to 3mm size.

g * reddish-brown (cinnamon-coloured) garnet, probably Ca-rich, also to 3mm size, tends

i to be 'skeletal' rather than euhedral.
* lesser, smaller subhedral grains of sphene generally <Imm ]
* accessory, small (<0.5mm) apatite, rarer/smaller zircons.

This rock is broadly identified as a plagioclase-rich, iron-rich calc-silicate. It could be
interpreted as :

o (1)  ametamorphically reconstituted (Fe-rich) quartz-diorite
’ (2)  possibly a metamorphosed, altered sediment.
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Fig 1 773458 Scale : 10mm represents 0.32mm
Plane polarised light (PPL), darkish orange brown garnct and green hedenbergite (accessory smaller clear
apatite crystals) in plagioclase-rich gneiss.

Fig 2 773458 Scale : 10mm represents 0.32mm
Xnicols cquivalent of fig 1 to highlight textures in plagioclase.
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773459 "Calcrete”" with at least two generations of
supergene carbonate, Incorporates minor,

randomly scattered grains of quartz, plagioclase,
hematite, also abundant small biotite flakes; all as
apparent 'residuals’.

At least 65% of this rock consists of massive cryptocrystalline to microcrystalline
(microsparry) supergene carbonate (calcrete). The coarser sparry calcite tends to line/fill
irregular and sometimes interconnecting voids, suggesting at least two generations of calcrete
development, (and even a local, third generation of dark clouded ultrafine calcrete in full
incorporating fine sand).

Minor grains of residual minerals are randomly scattered and consist of:

* quartz grains, 10% mostly as individuals, 0.1mm to 1mm, irregularly subrounded to
partly angular and fractured, probably metamorphic.

* lesser plagioclase grains (7-10%), generally smaller and more angular than quartz,
some composite (with other plagioclase), and with opaque oxide grains, rarely with
quartz.

* opaque-oxide grains, (5-7%), hematite (probably martitised magnetite), some

fractured, some loosely associated with plagioclase (rarely quartz).

* biotite (?15%) as small (<1mm) irregular flakes with a completely random distribution
without any specific association, pale coloured and apparently gradational to
phlogopite. [It is possible that this biotite derives from a lamprophyre-related source. |
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773460

Fine to medium grained, massive (quartz)-
plagioclase pyroxene rock, lesser scattered biotite
> hornblende > opaque oxides. Probably upper
amphibolite to granulite facies metamorphosed
possible mafic-quartz-diorite (?or plagioclase-rich
calc-silicate metasediment).

This is a fairly homogeneous, massive to weakly layered, fine to medium grained metamorphic

rock composed of :

quartz 10%
plagioclase 35%
orthopyroxene ("hypersthene') 25%
clinopyroxene (‘'diopside’) 210%
brown biotite 7-10%
green hornblende <5%
black opaque oxide (probably ilmenite) <5%

Randomly interlocking crystals of plagioclase, incorporate more irregularly distributed slightly

coarser 'patchy’ grains of quartz. Some finer quartz in plagioclase is blebby however. The

other 'coloured' minerals tend to accompany each other and occur as a vague but

discontinuous network throughout the plagioclase aggregate.
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Fig 3 773460 Scale : 10mm represents 0.32mm
Xnic, calc-silicate crystals and small clusters trough massive plagioclase-rich rock.
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773464

Massive to weakly layered coarse to very coarse
quartzite, incorporates minor, random very fine
sillimanite, k-spar, rarer opaque oxides. Probably
upper  amphibolite to  granulite facies
metamorphosed, weakly clay-bearing, quartz
sandstone.

This is a massive to weakly, broadly layered coarse quartzite. In thin section, at least 85% of

it is seen to consist of a massive mosaic of highly irregular quartz grains some optically

continuous for >5mm, apparently the result of exaggerated metamorphic grain growth.

Sillimanite is randomly disposed to form about 10% of the rock, as small prisms <Imm long

and with cross sections about 0.15mm. Minor small (<1mm) amoeboidal grains of k-spar (5-

7%) and accessory small opaque oxide grains (2%) are scattered, partly enclosed in quartz,

partly intergranular to the quartz aggregate.

00
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Fig 4 773464 Scale : 10mm represents 0.32mm
PPL, fine crystals of sillimanite through massive to weakly layered coarse quartzite.

Fig 5 773464 Scale : 10mm represents (.32mm
Xnicols (Xnic) equivalent of Fig 4. to highlight coarse exaggerated grain growth texture of quartzite.
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773465 (Biotite)-quartz-k-spar-plagioclase, fine-granular
schist (with an apparent shear-foliation). Minor
fine magnetite, along the foliation.

[Relatively low abundance and the distribution of
quartz suggests a metafine granitoid (?or possible
volcanic)].

Macroscopically, this rock is seen to have a strong shear foliation/schistose fabric.

Petrographically, at least 55% of it is seen to consist of a generally fine granulose metamorphic
mosaic (0.5mm scale) of k-spar slightly greater than plagioclase, with individual crystals/grains
randomly oriented to weakly elongated.

Abundant, incipiently ribbon-like lenses of quartz (30%) from 0.3mm x 1.5mm, to lmm x
12mm, occur throughout this fine granulose felspar mosaic, all aligned along the shear
foliation. ~Variably continuous and quite closely spaced foliae of biotite (7) occur more
sparsely but in the same plane as the quartz lenses, to contribute to the foliation fabric.

Small (<0.5mm) opaque oxide grains (3-5%) tend to be elongated and occur sporadically
along the foliation. These appear to be mostly magnetite, since the sample attracts a
suspended magnet. Rarer minute grains of zircon and apatite are present.
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Fig 6 77465 Scale : 10mm represents 0.32mm
Xnic, layered fine granular schist (or microgneiss) showing elongation of quartz grains which may in fact be
protomylonitic. Very fine dark magnetite occurs along the foliation in this rock.
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773467 Weakly (gneissic) layered, microcline bearing
coarse to very coarse quartzite; accessory fine
biotite and opaque oxide grains. Probably a high-
grade metamorphosed (felspathic) quartzose
sediment.

About 65% of this rock consists of irregular, ragged-lenticular (elongated) quartz grains,
stressed and optically continuous up to dimensions of 2mm wide and 6mm long. These are
similarly oriented and intricately interlocked to form a weakly layered gneissic/quartzitic
aggregate. Minor small blebby grains of quartz occur in this coarse mosaic.

Much smaller (1-2mm) but similarly lenticular and commonly elongated grains of microcline
(20-25%) and accessory blebby microcline, have an overall weakly layered distribution, as
inclsuions within the coarser quartz, and/or more or less interstitial to within the gneissic
quartzose mosaic.

Accessory, small scattered flakes of biotite lie along the weak foliation; accessory small
opaque oxide grains are scattered, and appear to be martitised magnetite. Rarer minute
zircons are present.

This rock lacks the sillimanite which is seen in otherwise similar microcline quartz gneisses
described below.
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Fig 7 773467 Scale : 10mm represents (.32mm
Xnic, very coarse stressed quartz, incorporating an irregular lens of finer (7recrystallised) microcline.
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773473 Massive to weakly layered (clinopyroxene)-
hornblende plagioclase granulite, minor magnetite
rarer apatite. Gross dioritic composition,
probably upper amphibolite to granulite facies
grade.

This is a homogeneous, weakly layered to massive, medium grained granulitic rock composed
of :

plagioclase 65%

khaki to green hornblende 25-30%

clinopyroxene (?rare orthopyroxene) 5-7%

opaque oxides (magnetite) 5-7%

apatite (and rarer sphene) 3% '
Quartz appears to be absent.

The dominant plagioclase aggregate has a more or less polygonal granuloblastic texture, size
range mostly 1 to 2mm. Some of the plagioclase is untwinned.

The hornblende and clinopyroxene are commonly associated, have a more irregular grain
shape, vaguely intergranular to and layered through the plagioclase aggregate. The grains of
opaque oxide are magnetite, and these, plus the apatite, also tend to accompany the
hornblende.

This rock does not compare with any others in this suite.
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Fig 8 773473 Scale : 10mm represents 0.32mm
PPL, massive plagioclase-rich granulite, with pale clinopyroxene, coloured hornblende, minor opaque oxides.

Fig 9 773473 Scale : 10mm represents 0.32mm
Xnic equivalent of Fig 8.
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773475 Fine granulose, shear-foliated, biotite quartz-
plagioclase, k-spar schist or microgneiss, th minor
fine magnetite (along the foliation).

Essentially the same as 773465 but with scattered
coarse crystals of sphene, and rare very coarse
plagioclase. [Metamorphosed and sheared
possible ex-granitoid.]

This sample viewed by binocular microscope, particularly the offcut treated with sodium
cobalti-nitrite, is seen to be essentially the same as for sample 773465 described above.

The petrography confirms this close similarity, except for the presence of quite numerous,
coarse (to 1.5mm) subhedral grains of sphene, randomly scattered to form about 7% of the
rock. There are also one or two anomalously coarse (to 3mm) equant plagioclase
crystals/grains not seen in 773465, and the overall fabric seems slightly more stressed, even
incipiently recrystallised, than in 773465.

Basically therefore, the rock consists of a fine granulose mosaic of k-spar > plagioclase,
incorporating ribbon-like lenses of quartz and closely spaced, braided fine foliae of biotite.
Minor, fine magnetite, occurs along a shear foliation. Minor coarse sphene, rarer much finer
grains of zircon and apatite, and rare but coarse plagioclase have a random distribution.
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773477 Massive to weakly layered, coarse to very coarse
quartzite incorporating minor kspar and
plagioclase, accessory random biotite, garnet,
opaque oxides cf. 773467.

Probable high grade meta, impure, quartzose
sediment.

This rock is very similar to 773467, except that it contains minor plagioclase as well as
microcline, also there are minor scattered small garnets.

At least 65% of the rock consists of a mosaic of a coarse (commonly 5mm) irregularly
anhedral metamorphic quartz grains, internally stressed and commonly with sutured
intergranular contacts. There are subrounded/subhedral grains of microcline (10%), genérally
about 1mm in size, locally as small composites, and similar size grains of plagioclase (7%)
alone or composite with k-spar. These all have a fairly even, vaguely layered distribution
throughout, variably as occur in inclusions in quartz, less commonly intergranular to the
coarse quartz. Rare micro-myrmekite accompanies some of this felspar.

Accessory small flakes of biotite (1-2%) and of garnet crystals (2-3%) to 0.8mm, and opaque
oxide grains (1-2%) are randomly scattered.
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Fig 10 773475 Scale : 10mm represents 0.32mm
Xnic, essentially the same as 773463, but with abnormally coarse sphene, and a single coarse microcline.

Fig 11 773478 Scale : 10mm represents (.32mm
Xnic, very coarse quartzite with sillimanite.
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773478 Massive coarse to very coarse quartzite with
superimposed close spaced fractures.  Minor
randomly scattered very small sillimanite crystals,
accessory biotite, garnet and hematite.

High grade in pure quartzose metasediment, cf.
773464.

At least 85% of the sample consists of a mosaic of coarse to very coarse metamorphic mosaic,
of irregularly anhedral quartz grains, commonly >5mm in size. These are stressed and have
more or less sutured intergranular contacts : similar to the other coarse quartzites described

above (with exaggerated grain growth).

Very small, generally individual prisms of sillimanite, generally <lmm long and with a cross
section about 0.lmm are randomly disposed to form 7-10% of the whole rock. Several
irregular garnet crystals, to 2mm, mostly occur in a local loose cluster. Accessory small grains
of hematite, (probably martitised magnetite) are scattered.

Numerous subparallel closely spaced fractures cut across the entire metamorphic fabric.
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773480 Layered coarse to very coarse quartzite,
incorporating minor (schistose) sillimanite, a k-
spar-rich layer (as in 773478, 773464). Also local
coarse garnet and  accessory magnetite
accompanied by rare garnet and dark green spinel
(?pleonaste). Granulite facies meta impure quartz
sediment.

At least 80% of this rock consists of weakly layered coarse to very coarse (exaggerated grain
growth) quartzite similar to others described above (773478, 464). One poorly defined layer
to Smm thick is characterised by the presence of small perthitic k-spar grains (see stained
offcut), scattered within the quartz, similar to the same phenomenon in 773467 and 773477.

Sillimanite prisms (10-12%) are slightly larger (rarely to 2mm), and commonly aligned along
the layering (which is different to the sillimanite in basically the same rocks 478, 464).

Coarse poikiloblastic to skeletal garnet to 1 x Smm occur locally. This garnet is stained by
loimonite along abundant internal microfissures. Also it incorporates abundant extrmeley fine
(fibrolitic) sillimanite.

There are accessory scattered opaque oxide grains, which are moderately magnetic thus
indicating magnetite. The largest magnetite is accompanied by much smaller grains of garnet
and by sparse small (<1mm) grains of dark green spinel, presumably the Fe-spinel (pleonaste).
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Figl2 773480 Scale : 10mm represents 0.32mm
PPL. Coarse skeletal garnet, and weak foliae of sillimanite in quartzite. (Accessory small grains of green
spinel accompany some of this garnet, but not shown here).
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7734848 Crudely layered (biotite, hornblende, plagioclase)
orthopyroxene granulite. Possible meta,

plagioclase-bearing bronzitite.

This weakly layered, medium grained granulitic rock has a fairly complex composition and

texture. It consists essentially of :

plagioclase 12%
clinopyroxene 5%
Orthoetase o Hapyesres’ 50-60%
biotite 7-10%
hornblende 10-15%

Poorly defined layers to about Smm thick are dominated by coarse, (to 6mm) somewhat
poikiloblastic blocky prisms of orthopyroxene. This pyroxene commonly incorporates very
small patchy inclusions of pale hornblende, lesser biotite. the biotite is similarly
oriented/schistose. Intergranular areas and irregularities in grain margins of the orthopyroxene
are occupied by a 'matrix’ of plagioclase, which is often optically continuous over dimensions

similar to the size of the pyroxenes.

This assemblage is interpreted as a granulite facies, metamorphosed plagioclase-bearing
ultramafic, of approximate bronzitite composition, (which according to Alan Purvis, is similar
to meta-bronzitite recently reported by MESA at Skuse Hill, Gawler Craton and described by

Purvis).
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Fig 13 7734848 Scale : 10mm represents 0.32mm
PPL. Crudely layered orthopyroxenc granulite; showing pale chalcopyrite, clear plagioclase, orange-brown
biotite. |
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773491 Massive coarse quartzite (cf. several quartzite
samples above). Extensive random networks of
fractures, micro-brecciation, comminution. Minor
inclusions of altered perthitic k-spar, lesser
hematite probably martitised magnetite.

This sample consists of massive coarse to very coarse quartz, with an essential exaggerated
grain growth texture basically the same as in several similar samples above. The metamorphic
texture however is superimposed upon by extensive random networks of microfracture, at
variable scale, together with local tracts of microbrecciation, some with vague chevron pattern

fracturing and comminution.

This quartz incorporates minor scattered grains to 2mm size of perthitic k-spar (5%) partly
oxidised/sericitised. Lesser subhedral to euhedral crystals of hematite appear to be martitised
magnetite. A single small limonite replica with one of the magnetites may be after sulphide.

These inclusions and the basic metamorphic texture allows comparisons with some of the
coarser quartzites described above.

UUbuo

L



Poutifer & sasciates Report 6545 Aenfoyle Resounces Pty Ltd

773492 Layered sillimanite-quartz-k-spar gneiss,
accessory opaque oxide grains rarely with sparse
associated dark green spinel (?pleonaste).
[Granulite facies metamorphosed muscovite-rich

quartz sediment.]

A metamorphic layering through this rock is manifest as a weak common elongation of coarser
quartz, which tends to form lenses up to 2mm wide x 10mm long, also a common alignment of
sillimanite prisms, and very thin layers/foliae of these, in the same plane. Some coarser felspar
is also weakly elongate, finer felspar mosaic tends to be random.

There is more sillimanite in this sample than in any other in this suite. The overall approximate

modal abundance is :

quartz 35%
k-spar 40-45%
plagioclase 5%
sillimanite 10-15%
opaque oxide 3%
dark green spinel <1%

The k-spar is microperthitic and is quite coarse (1 to Smm) partly elongate grains dominate
most layers. Quartz, as the next most abundant mineral is similarly coarse, but more elongate,
more or less aggregated with k-spar but also dominates its own lenticular layers with
sillimanite. Indeed, sillimanite is most abundant in layers with least k-spar, it occurs as quite

coarse prisms along the layering to produce a foliation.

A finer polygonal metamorphic mosaic of microcline > quartz > sillimanite and rare
plagioclase is more or less intergranular to these same coarser minerals, and may represent a
second episode of crystallisation.

Several opaque oxide grains (<1mm) are sparsely scattered along the layering/foliation, and
one or two of the coarser of these are composite with very small grains (0.5mm) of dark green
spinel - as seen in 773480 (in a 'similar' host rock type but far more quartzose, far less k-spar

and with garnet.)

This rock is interpreted as a granulite facies, metamorphosed, muscovite-rich quartzose

sediment: [muscovite + quartz — sillimanite + k-spar].
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Fig 14 773492 Scale : 10mm represents (.32Zmm
PPL. Layered sillimanite quartz k-spar gneiss. Shown here are opaque oxide grains along the layering with
accessory associated green spinel (circled). Prisms of sillimanite also accompany the oxide.
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773495A Stressed, quartz-plagioclase ‘granulite’, minor
grains of martitised magnetite and loosely
associated crystals of zircon. [Possibly a meta-
igneous rock.]

Thin very small rock chip consists of a coarse (Imm to 6mm) irregularly granuloblastic

aggregate of :
quartz ~50%
plagioclase ~50%
opaque oxide (martitised magnetite) 5%
zircon crystals 1%

The quartz forming about half of this rock compares with coarse metamorphic quartz in other
samples described above, it is strongly stressed, clouded by minute fluid inclusions and has
superimposed extremely fine scale microfracture networks, locally with microscopic
comminution. Plagioclase shows less evidence of stress, but it is microfissured and partly
altered, with trace associated biotite.

Opaque oxide is basically hematite, but very weakly magnetic, probably martitised magnetite.
The presence of numerous zircon crystals, mostly about 0.3mm size, is distinctive in this suite,
as well as the dominance of plagioclase with nil k-spar. The zircons are generally loosely
clustered near (rarely in) opaque oxides and/or plagioclase. [T hey may indicate an igneous
precursor. |
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773495B Weakly foliated, sillimanite, k-spar, quartz gneiss.
Accessory opaque oxides (probably martitised
magnetite) some with trace dark green spinel
(?pleonaste).

This sample marks a return to the k-spar-rich, sillimanite quartzitic gneiss which compares
with several samples above 773492, partly 773480; also 773477, 773467.

It is relatively sillimanite-rich (next to 773492) with an overall composition of :

quartz 50-60%

k-spar 25-30%

sillimanite 10%

opaque oxide (probably martitised- 3% ,
magnetite)

dark green spinel <1%

The dominant quartz is coarse to very coarse, as a 'loose' aggregate of irregularly
granuloblastic grains to 6mm. These are stressed and microfractured.

K-spar is perthitic, generally much smaller than quartz, as more or less polygonal to elongated
grains enclosed in quartz and commonly forming a mosaic between the quartz.

Sillimanite occurs as prisms, generally <2mm long, with cross sections 0.02 to 0.3mm across.
These are seen as individuals also grouped into lenses, all similarly oriented between coarse
quartz to produce a weak foliation. Some sillimanite is more randomly clustered, loosely

accompanying felspar.

Opaque oxide grains, 0.2mm to lmm, probably martitised magnetite, have a sporadic
distribution along the foliation, some more or less selectively within sillimanite. One or two of
these grains have rare very small grains (0.3mm) of dark green spinel on their margins, as in
773492 and 773480.
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Fig 15 773495B Scale : 10mm represents 0.32mm
PPL, weakly foliated sillimanite, kspar, quartz gneiss, (sillimanite as block prisms). Opaque oxide with trace
associated green spinel (circled).
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773497

Massive very k-spar-rich granulite, incorporating
minor scattered quartz > plagioclase, biotite,
garnet, magnetite. = Rare dark green spinel
(?pleonaste) accompanies some magnetite.

This rock consists of a massive irregularly coarse granoblastic/granuloblastic aggregate of :

k-spar (microcline) 60-65%
quartz 10-15%
plagioclase 5-7%
biotite 5%
garnet 7%
opaque oxides (magnetite) ) 5%
spinel (dark green ?pleonaste) <1% ’
zircon trace

Amoeboidal shaped quartz grains to 7mm and the minor smaller plagioclase crystals are

randomly disposed through the dominant k-spar mosaic. Several subhedral to euhedral garnet
crystals, about 1mm in size, also have a random distribution. The minor biotite occurs as

flakes loosely clustered commonly near plagioclase, locally with garnet. Microfracture

networks occur throughout this aggregate.

The opaque oxide grains are 'magnetic' and therefore apparently magnetite. These have a size

of about 0.02mm to 1mm and tend to occur in several loose clusters. Several of these enclose,

or partly enclose, grains of dark green spinel (probably pleonaste?), maximum size 0.3mm.

Trace minute zircon grains rarely accompany magnetite.

The anomalously very high k-spar content in this rock makes genetic interpretation difficult,

but it is probably a high grade metasediment.
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Fig 16 773497 Scale : 10mm represents 0.32mm
PPL. Massive k-spar rich granulite. Minor opaque oxides locally accompanied by small crystals of green
spinel (circled).
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