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GEOLOGICAL SURVEY OF SOUTH AUSTRALIA
e : ‘ DEPARTMENT OF MINES ADELAIDE ‘ , GEOLOGICAL ATLAS | MILE SERIES

B | : { MAP REFERENCE No. 560  ZONE 4 5
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REFERENCE
Qra Silt, sand and gravel of ephemeral streams.
e
'i {/\QFS/—— Slope deposits, coarse talus grading to gravel and sand.
w e Sy
.
& « Qrf Clayey sand of alluvial flats.
r4 el
[
i i 8
i / b Sand dunes and sand spreads.
g /Ql'd_/ ; P
3 ‘
w
o
o é Qpm Red sandy clay.
ool
g @ Qpk Kunkar: Calcareous crust on older stream deposits, in places
= ; P replaced by chalcedony.
o
Siliceous duricrust: Overlying weathered bedrock.
= Ferruginous laterite: Overlying weathered kaolinized meta-
'_S_ sediment.
&
= Jasper: Ferruginous chalcedonic bodies in weathered ultra-
mafic rock, in places coloured green by nickel silicates.
Ochre: Nickeliferous yellow-brown cellular goethite bodies
derived from ultramafic rock by deep weathering.
MUSGRAVE -MANN METAMORPHICS
METAQUARTZITES: Coarse-grained, glassy with relict
sedimentary banding.
- > AT, S : : : ‘ : : e :
KT NN == > 7 : s = == 5 ; : 5 Quartz, microperthite quartzite.
IR Jlif i § 7 S = \ - , : ,
Garnet, quartz, microperthite quartzite.
9 . \‘\ MARBLE: Coarse-grained lenses.
A\I PAEEN Calcite, fosterite, diopside, spinel marble.
GRANULITES: Even to medium-grained rocks with relict
sedimentary banding.
Quartz, potassium felspar, plagioclase, hypersthene (?),
ST LV garnet granulite, light coloured.
D ASRNTRAY
\{\ Q\\\\: \\‘\\\ e \
: N ‘\Q:\-l\\\\: F://I/{I////:»]’; - Quartz, plagioclase, pyroxene, garnet granulite.
e Sy et Wty itz 7/ RN
S I , i = 7 S 3
'/4’/ l’//[{;////, ,’/’, ,/I\‘:,'//- 5 : > /////M | 3‘:\‘ ,/> “/‘////// E E Plagioclase, pyroxene, garnet (?) granulite, dark coloured.
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117, / : / \l/l; \\\\\“{ /// 4 7 ; N \ : '(‘\“\‘\‘\\\\\\\\\\\\ ,,\// N 1 Lo o7 ; 3 o <« v GNEISSES: Medium to coarse-grained with coarser felspar
Y 7\ /I//////// R : 3 M IR N : 3]
7, 47 ’/// ///// , N j ' ; s T \\\\\\ .H”“ (s R W augen.
4 ’/,// o 3 : o ey SR S5 5 E Plagioclase, pyroxene, quartz gneiss.
.',’,///// Potassium felspar, plagioclase, quartz hypersthene gneiss.
//§ - // (Includes charnockitic varieties.)
l//// //
<& i ///,{%’,4// GRANITOID AND ANORTHOSITIC ROCKS
NS % T/l HYPERSTHENE-ADAMELLITE (CHARNOCKITE): Medium
: : ‘ to coarse-grained, generally massive or poorly foliated with
077 i i - { | occasional xenoliths of metasediments.
(PP § 4 i
: ; g { Potassium felspar, plagioclase, quartz, pyroxene, garnet rock.
//l'
///”\/
7 // ANORTHOSITE: Coase-grained, massive or weakly foliated
with streaks of pyroxenes, in places interfingered with meta-
cEmae e L sediments.
W g+ >
/ /7/’//////';//} it Dominantly andesine or alkali labradorite with hypersthene.
7
77 7 GILES COMPLEX
/,//7 ////"'5\ ULTRAMAFIC AND RELATED ROCKS:
///// 7
/ / / Picrite, troctolite, mela-olivine gabbro, minor peridotite.
Pyroxenite.
10’ bttt 10° Serpentinite.
////v‘//’// 97 et MAFIC AND RELATED ROCKS:
482 7 ) : :
< e : /’/ 2
/4/// , // ; Norite, gabbro, leuconorite, leucogabbro, olivine gabbro,
,;/,/ > X troctolitic gabbro, anorthosite.
",,,zirv-\\.\\ o Contact zone with metasediments, coarse-grained and
¢ anorthositic.
BASIC ROCKS
/ Dolerites of noritic or gabbroic composition.
| & Massive magnetite bodies.
Mylonite and cataclasite of shear zones.
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Analysis 1 2 3 4 5 6 1 8 9 10 "
S':?:;/f‘" o 1 12* 13 14 15 25 44 48 49 49m
210, 5459 55497 54.34 | 54,08 54.81 | 54.38 54.56 54.89 54.54 55458 54497
1,0, 3.74 4.31 4,01 | 3,03 4,00 3.15 3.76 3,33 3.15 3.0 | 3.0
¥eql, 1.76 0.45 2.18 1.42 1.52 1,25 1,23 0.88 1,26 0.82 1,35
a0y 0.63 0.30 0,32 0,67 0.74 | 0.41 0.78 0.76 0.79 0.75 0.76
FeO 7495 7.83 7.36 ! g.;5% 8426 8,35 | [ 7.5% 9.94 7.62 7.87 7.49
Mg0 28,84 24.53 28,55 f 29.38 27.60 29.43 ; 29,10 28.47 30,28 29.30 29.08
Ca0 1.74 6.37 297 [ 2.8 2.23 2,00 | 1.8 1.43 1.64 1.64 1.93
Na 0 0.10 o | o0 | b 0.14 0.7 L | o.1s 0.12 0.09 0.07 0.07
K0 0.02 0,00 |ios0 ! [l bioo | o0 0.00° 0.04 0.00 0,00 0,00 0.00
T40, 0.11 0.12 0.10 ; 0.08 0.10 0.08 0.11 0.08 0.10 0.10 0,11
Mn0 0.20 0.¥7 | 0.19 0.21 . 0.19 0.20 0.18 0.21 0.17 0,17 017
Ni0 0.09 0.07 0.09 . 0,09 0,09 0.09 0.09 0,10 0.10 Oe11 0.11
qus 0.006 n.a. n.a. 0.005 0,00 0.006 n.a, n.a, n.a, N.a, n..f,
TOTAL 99.78 100,28 99.41 100,09 99.68 99.50 99.33 100,21 99.74 99.8% 99.74

Trace elements (in p.p.m,)

Cr 4368 [ 2016 [ 2157 l 4596 5030 2822 5363 5232 5421 5116 5184
N 718 . 580 1 6Bt 739 718 729 742 759 810 853 865
Cu <20 | NeBe .| <20 ‘ N.a. n.a. <20 n.a, n.a. n.a. n.a, n.a,
Sr n.d. l R n.d. n.d. n.d, n.a. n.s. n.a. n-l;

Structural formulae of orthopyroxenes (on the basis of 6 oxygens).

51 | 1.9217 1.9657 |  1.9141 ] 1.9105 | 1.9321 | 1.9226 | 19212 | 1,933 | 1.9173 | 1.9456 | 1.9289
411" 0.0783 0.0343 | 0.0859  0,0895 | 0.0679 | 0.0774 | 0.0768 0.0657 | 0.0827 | 0.0544 | 0.0711
a'" 0,0765 | 0,1438 0.0804 | 0.0366  0,0981 0.0539 0.,0769 0,0723 0.0478 0.0856 o.o¢15
Fo o' 0.0465 | 0,018 | 0,0575 | 0,0373  0.0402 | 0,0331 | 0.0162 | 0.0232 | 0.0329 | 0,0214 | 0,0354 |
cr’? 0.0173 0.0080 | 0,0088 | 0.018 |, 0.0203 | 0,0110 | 0.0215 0.0207 | 0.0215 | 0.0206 | 0.0206
re°* 0.2339 0.2298 |  0.2167 | 0.2520 | 0.2434 | 0.2462 | 0.2217 0.2928 | 0.2239 | 0.2303 | 0,2197
Vg . 1,51% 1.2838 1.4986 | 1,5468 1.4500 1.5508 15271 | 1,4942 1.5863 1.5284 1.5¢oe
Ca 00655 0.2395 | 0.0817 | 0,093 | 0.0841 | 0.0756 | 0.0677 | 0.0537 | 0.0616 | 0.0614 | 0.0725
Na 0.0067 | 10,0105 | 0,0067 ' 0.0072 | 0.,0093 | 0.0114 | 0,0101 | 0,0080 | 0.0059 | 0.0046 | 0.0046
K 0.0008 0.0000 | ©0,0000 | 0,0000 0,000 | 0,000 | 0.,0024 | 0,0000 | 0,0000 | 0.0000 | 0,0000
™ 0.0027 | 0,0031 | 0,0025  0,0002  0.0025 | 0,0021 | 0.0027 | 0.,0021 | 0.0025 | 0.0025 | 0.,0027
w 0.0059 0.0048 | 0.0055 | 0.0061 0.0055 | 0.0059 | 0.0052 0.0061 0.0048 | 0.,0048 | 0,0048
e 0.0025 1 0.0018 | 0,0025  0.0025  0.0025 | 0.0025 | 0.0025 0.0027 | 0.0027 | 0.0029 | 0.0029
P 0.0002 - - 0.0002  0.0000 | 0,0002 . e : s il
3 s
2 | 2,0000 | 2,0000 | 2,0000 2,0000 | 2,0000 | 2.0000 | 2.0000 2,0000 | 2,0000 | 2.0000 | 2.0000
wXY 19715 | 1.9369 | 1.9609 | 2.0013 | 11,9559 | 1.9902 | 1.9540 1.9758 | 1.9899 | 1.9625 | 11,9655
Fs 16,45 16.39 | 16.24 { 15.59  17.32 15,57 14.45 18,15 14.38 15,29 15.34
En 79.83 0,61 | 79.21 79.29  77.83 | 80,02 | 81.51 78.68 | 82.18 | 81.30 | 80.68
Wo 3.72 13,00, [ 455 | 812 e 4.4 | | 405 3,17 3.44 341 3,98
Mg | " 81,39 72.74 | 80,81 80.15 | 19.77 [ 8138 | 63.33 80,17 83.28 83.00 62,26
3Fe 15,09 13,69 | 14.79 14.99 1560 | 14.66 | 12,98 16.95 13.48 13,67 13.80
Ca toss Power b s 486 | 483 | 3.9 | A 2.88 3.4 3.33 392
(3Fe as FeO | 9.91 8.23 % L W L s 9.46 8.64 | 10.73 8.75 | 8.61 8.71
MgO/ = FeO 3,03 2,98 ] 3,06 500 | 2. 3,11 337 | 2.86 3.46 | 3.0 3.34
RAL in 2 3492 172 | 4% 4.48 | 3.40 3,87 3.94 3,29 414 2,72 3456
%Al in WXY |  3.99 T2 | 40 1.83 L 5.02 2,71 3.94 3,66 2040 4.36 4.5
ng 84.1 83.9 8443 84.0 83.4 84.5 83,1 82.3 85.8 85.6 85.4
I

* Poor analyses, probably due to incomplete separation of orthopyroxeme and clinopyroxeme., All are from rooks in which the two
pyroxenes are imtimately intergrowm.
The rocks from which these pyroxenes have been separated are named and briefly deseribed im Appendix 5.
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Table 3,10 (continued) Chemical analyses of orthopyroxenes and their structural formulae on the basis of 6 oxygens.

Analysis 12 13 14 15 16 17 18 19 20 21 22 23
g 50 51 53 54 55 T3 60 16* | 116a* 273p 213 387
510, 54.43 54.39 56.66 54.95 55.85 5536 53.98 53.78 53.80 56,01 54 .46 55.52
31203 3.67 3.82 4,00 3¢34 3.19 3.47 3.70 3492 3,86 3449 3¢57 2,56
Fo205 1,24 0.60 0.46 0.95 1,32 1,06 125 1,36 1,33 1.41 0.93 1.47
Cr,0, 0. 0.74 0.34 0,80 0.86 0.95 0.63 0.66 0.66 0.61 0.56 0,67
Fe0 8,77 9.05 7459 6.93 7.68 T.41 9,11 8e34 8,63 8.61 8,61 7.38
MgO0 28,76 28,18 22,48 30,13 28,93 28,28 28,68 27.%0 27.84 27.64 29.05 29,70
Cal 1,61 2,30 8,77 1.89 153 2.33 1.69 3415 2,62 1.98 2,02 1.78
Na,0 0.0 0,08 0.23 0.03 0.02 0.06 0.12 0.23 0.19 0.10 0.27 0,11
K,0 0,00 0,00 0.02 0,00 0.00 0,00 0.01 0,03 0.03 0.00 0.00 0,01
T10,, 0.10 0.10 0,11 0.11 0.11 0.11 0.17 0.25 0.25 0.12 0.14 0.10
MnO 0,19 0.19 0.16 0.18 0.17 0,17 0.19 0.20 0.19 0.20 0,20 0.17
Ni0 0.10 0.09 0,07 0,09 0.10 0.10 0,08 0.09 0.09 0.09 0.08 0.11
P205 Ne@e n.a, Ne&, n.a. 0,00 0,00 0.005 NeRe N.a, N.8, n.a, 0.00
TOTAL 99.64 99.54 100.89 99.40 99.76 99.30 99.61 99.31 99.49 99.65 99.89 99,58
Trace elements (in p.p.m.)

Cr H 15293 5051 2253 5493 5913 6474 4288 4515 4514 4137 3851 4578
Ni 810 734 550 711 757 747 648 686 689 690 655 823
Cu Nele n.a,. n.a. n.a, n.a. n.a, <20 N, n.a,. n.a. n.a, n.a,
Sr NeSo n.d, n.d, n.d, n.a, N.a, n.a.; Ne&, Nelo n.a, Nele n.d,
Structural formulae of orthopyroxenes (on the basis of 6 oxygens).
Si 1.9206 1.9264 1.9867 1.9162 1.,9553 19490 1.9120 1.9111 1.,9100 1.9592 1.9196 1.9498
N 0,0794 0.0736 0.0133 0.0838 0.0447| 0.,0510 0,0880 0.0889| 0,0900| 0.0408] 0,0804| 0,0502
0t 0.0734 | 0.0856 | 0.1519] 0.0532| 0.0865| 0.0928| 0©0.0661| 0.0751| o0.0712| 0.1029| 0.0678| 0.0557
Feo' 0.,0326 | 0,0157 0.0117 0.0511 0.0345| 0,0279 0.0332 0.,0363 0.0354 0.0369 0.,0245 0.0388
crot 0.,0212 0.0204 0.0092 0.0217 0.0235| 0.,0262| 0.,0174| 0,0183 0.0183| 0,0168/ 0,0152| 0,0185
" 0.2589 0.2679 0.2225 0.2020 0.2246| 0,2181 042696 0.2477 0.2%62| 0,2518 02537 0.2167
Mg 1.5136 | 1.4875 1,1747|  1.5658|  1.5096| 1.4838| 1.5140| 1.4458| 1.4728| 1.4409| 1.5258| 1.5545|
Ca 0.0609 | 0.,0872 0.3293| 0,0706| 0,0572| 0.0878 0.,0640| 0,1198 0,0996| 0,0742 0,0762| 0,0669
Na 0,0033 0.0051 0.0155 0.,0016 0.0012| 0,0038 0,0080 0,0158 0.,0128| 0,0067| 0,0182| 0,0071
K 0,0000 0.0000 0,0008 0,0000| 0,0000| 0,0000 0,0004 0.,0012 0.,0013| 0,0000 0.,0000| 0,0004
T4 0,0025 0,0025 0.,0027 0,0027 0.0027| 0,0027 0,0044| 0,0066 0.,0066| 0,0031 0,0036 0.0025
Mn 0.0055 0,0055 0.,0046 0,0052 0.0048| 0,0048 0,0055 0,0059 0,0055 0.,0058| 0,0059 0.,0048
Ni 0.0027 0.002% 0.,0018 0,0025 0,0027| 0,0027 0.0021 0,0025 0.0025| 0,0025 0,0021 0.0029
P - - - & - - 0.0002 - - - - 0,0000
x 2 ,0000 2,0000 2,0000 2.,0000 2,0000 2,0000 2,0000 2,0000 2,0000 2,0000 2,0000 2.,0000
WXy 1.9746 19799 1.9247 1.9712 1.9472 1.9506 1.9849 1.9750 1.9822 1.9416 1.9930 1.9659
Fs 16,94 16.79 17.05 14.43 15.85 15.32 17:25 16,68 16,91 17.83 15.94 14,65
En 79.76 78,48 65.27 81,86 81,10 79.90 79.07 76435 TT7e34 7795 T79.27 81,54
Wo 330 4.73 17.68 3.1 3.05 4.78 3,68 6.97 5¢T5 4,22 4.79 3481
Mg 81,12 80,05 67.58 82,87 82,68 81,64 80,50 78.17 79.01 79.88 81,15 82.82
3 Fe 15.62 15426 13.47 13.40 14.19 13,53 16,10 15.35 15,64 16,01 14,80 13,61
Ca 3,26 4,69 18,95 3.73 3.13 4,83 3.40 6.48 5035 4.11 4.05 3656
S Fe as Fe0 9,89 9.59 8,00 7.79 8.87 8436 10.24 9,56 9.83 9.88 9.45 8470
MgO/=Fe0 2.9 2.94 2,81 3,81 3,26 3,38 2,90 2,86 2.83 2,80 3407 3.41
%Al in Z 3.97 3.68 (0.67): 4.19 2,24 2455 4.40 4045 4450 2,04 4.02 2451
%Al in WXY| 3,72 4,32 (7.89) 2,70 4,44 4.76 15 380 3459 5430 3440 2,83
ng 83,6 79.8 83,1 85.8 85.1 85.5 83,1 77.9 78.8 83.0 84,3 857

Poor analyses, probably due to incomplete separation of orthopyroxene and clinopyroxene.
pyroxenes are intimately intergrown.

All are from rocks in which the two

The rocks from which these pyroxenes have been separated are named and briefly deseribed in Appendix 5.

Zs The triyalent and quadrivalent cations in tetrahedral co-ordination (si%* AIB;l.

WXYs The bi-, t{ri., and quadri-valent cations in ogtaheqral co-grdination (J\l5 , Fe
valent ¢ations in hexahedral co-ordination (K , Na' and Ca ).

Ent  Molecular % enstatite = Mg + 3417 + 374; Fs = molecular % ferrosilite = Fe>* + Foo' + 11" + #T4; Wo molecular %

wollastonite = Ca + Na,
Mgs Molecular % ng+. 3 Fe: molecular % (F02+ + Fo}'). Ca = molecular % e
mgs 100Mg/lg + F02+ E Fo}* + Mn,

, M4, ig?t, m

2+

+ Foz*) and mono-, and bi-

Analyses of orthopyroxenes with well developed rutile exsolution: 1, 5, 7, 8, 10, 12, 15, 17, 18, 19 (and 20), 21 and 22,
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