M20IB.E.Chenhall etal :

Tha 1ower quartzofeldspathic gneiss at Broken Hill, ¥ew Soutk Wales

The intergrowth of calcic labradorite described by Philliys et al. (3977}
sccure in rare specimens of the quartzofeldspathic gneisses that form elongate
layers on the eastern side of the Broken 1il1 orebody. Diamond drill saform-
~ation and field extrapolation have suggested that some of the quartsoCeld-
-spathic rocks are related and they have been called the lower granite
(-ic) or lower guartzofeldspathic gneiss {Carruthers and Pratten, 1961;
Phillips and Stome, 1974; Johnson and Klingner, 1975(. In particular, this
pale grey, commonly garnet-free 'platy! or follated gneiss, inm which folia
alternetely rich in biotite and felsic minerals form the dominant structure,
has been differentiated from the dark grey. potash-feldspar- aund garnet-
bearing Potosi gneiss {Vernon, 1969; ‘Ransom, 1972, e.g, Table I, cols. 1 and 2}
Detailed work ou the lower quartzfeldspathic gneiss has shown it to be
variable (Table I, 3 to 11), although a division into two main groups is
evident: one contains potash feldapar dut is garnet-free (e.g. Table i, 3-6),
the other is without potash feldspar but lecally holds small amounts of
garnet (Table I, 7-11). The first group has
been subdivided iato two varisties ou the basis
of perthite morphology (Phillips aud Stome,
4974; in Table I, 3 and 4 as apposed to 5 sud
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Modes (% by volume), chemioal analyses, C.X.P.W. norms and plagioolasa composttions

of quartaofeldspathic gneisscs from Bmoken Hill

6).0verall it nas a 'granitic’ composition 1 2 3 4 5 6 7 8 9 10 "
with nigh K0 {and microperthite) ead relet- odes
ively high Na,0 to Ca0 (with oligoclage as
the plagiociase). The second growp, apart from Quartz - - 34,9 34.2 38.2 3.2 43.1 41.3 43.0 39.6
the adsence of potash reldepar, 86 an unusually Pragtoclese - - 24,7 22,3 130 26,0 38.56 44,0 4.9 49.7
high Ca0 content combiuned with high 510,. Microperthtte - - 31,5 32.6 31.0 26.2 - - - - see
Mineralogically, most rocks in this division Biatite - - 4.5 6.1 10.0 1.2 12.7 13.4 10.§ 9.1
contain abundant guartz And relatively calcic Huscovite - - 4.8 4.7 1.8 5.3 5.6 0.4 3.8 0.2 text
plagicclase, Specimen 11, Table I, is parvicul- Garnet - - - - - - - 0.3 0.6 0.5
arly unusuel as it appears to be an 'anorthos— Opaques - - - - - 6.1 - 0.6 1.2 0.9
itic gneiss' with the following mode:
Analye
plagioclase 87.1% (vol.}, muscovite 3.6, sphene
3.1, chlorite 2.5, clinozoisite and metamict 5105 65.26 65.80 73.94 73,41 73,08 72.50 71.36 70.71 70.87  70.54 45.83
allanite 2,0, quartz 0.9, opaqued and apatite T, 0.76 0.7% 6.14 a.15 0.39 0.31 0.48 0,54 0.51 0.50 0.91
0-.8. Unfortunately, little information about A0y 16.39 15,85 13.4) 13.60 13.45 13,44 14,23  14.65 14.68 15,84 32,75
the ‘field relatlonshipa between these Ca-rich Fegl3 0.54 6.61 0.0z  0.04 071 0.05 0.60 0.33 0.04  0.12 0.31
gneisses and the potash-Ieldspar-bearing Feo 5,59 5.52 1.57 1.7 2.56 2.80 2.67 2.97 4.13 2.26 0.88
gneisses has thus far been gleaned from drill Hn0 0.07 0.08 0.01 0.41 0.04 0.02 0.04 0.05 0.18 0.06 0,00
coress #g0 1.33 1.43  0.38  0.35 0.0 0.4  0.83  0.90 0.96 0.7 9.52
The intergrawth of plagioclase described by ca0 3.08 2.7 0.79 0.61 1.07 1.43 2,74 4.79 6.00 6.63 17.55
Phillips et al. (1977) cccurs in twa of the Nago 3.56 3.57  3.23  3.68 2.06 3.21  4.01 2.62 1.3 167 0.86
specimens {9 and 10) 1listed in Table I. They k0 3.2 3.30 5.20 §.42 4.86 4.56 1.96 1.19 0.89 2.68 0.41
have 2 similar chemistry and mode; their high Hag+ 0.40 0.48 0.8  0.63 0.5 O9r oot
Cad and 510 content combined with low K0 is :12‘ 0.08 0.13  0-16  0.05 . a.06 0-05§ 0'53} u'“} U‘“} 0.3
particularly noticeable. 205 0.27 0.26 Q.20 0.20 0.15 0.26 0.16  0.15 0.15 0.1 0.22
Ackmowlsdgements, This study forms part of Total 100,56 100.55 99,75 99.85 99.42 98.85 95.34 93.43 100.16 95,91 100,55
continuing investigation into the quartzo-
feldspathic gneisses at Rroken Hill. Finaneial E.T.BuW. Fosme
assigtance from the Broken Hil) Mining Managers' [ 20.24 21.1%  32.69 28.63 3B.12  31.00 32.16 37.74 42.60 41,90 1.78
Association and a University of Wollongong or 18.44  19.50 30.73  32.03 28.72 26.95 11.58  7.03 5.26 4.0z .82
Special Research Grant are gratefully acknow- ab 30.97  30.21  27.33  31.1¢  17.43  27.16 33.93 22.17  11.34 14.13 7.28
ledged, We would especially like to thank an 13.52 12.08  2.17 3.7z 4.33  6.05 12.55 22.78  28.79 31.65  84.31
Mrs J.C.Bevan and Mr R.F.Symes at the Gritish ¢ 2.04 1.98  1.68 1.05 3.22  1.01  0.92 0.70 0.87  0.76 R
Museum (Natural History) and Dr R.Plood and di - - - - - . - - . N 1.03
Dr §,B.Shaw ab Macquarie University for their hy 12,02 12.04  3.50  3.85  5.04  5.72  5.84  6.62 9.43  5.16 0.82
assiatence with microprobe and X.R.F. analyses he - - - - - - - - - . 017
respectively. nt 0.78 0.88  0.03  0.06 1,03  0.07 0.7z 0.48 0.06  0.17 0.20
i3l 1.42 150 0.27  0.28 ©0.74  0.59 0.9t  1.03 0.97  0.95 1.73
ap 0.63 0.56  0.46  0.46  0.35 0,37  0.37  0.35 0.35 0,44 0.51
An/{Ab+An) 30.14  27.75  7.36  5.24 19.89 18,22 27,00 50.68  71.74 69.i3 92,05
Plagioatase sboo sbout
optioal An 41-2 38-40 1§ 15 23 23-5  28-5 54 65 67683 95
or } 0.6 0.6 1.0 1.5 - L2 0.9 - - 0.0
Probe Ab ) 619 62.1  87.8 83 - 756 70.1 - - 6.4
An ; 7.5 2.3 1.2 s - - zi2 gs.0 - - 93.6
1.3nd 2. FPotost gnefss {Phil11ps and Ransom, £970}. Rock nos. 7286 and 7288 respectively, Australian
Hationa] University coliections,
3. . - R
R A L, R R BT g, e s
5. and 6. - -
O ook mael S RETRTTIRANT (I e Lhin perantte (phiTHes ana Stone G1074)).
T T Toactnen, e o e ookt EL T gEnaT Gt usutlly carrying minor garnet. Rock no 10 15 the

2932, 4179, 4385 and 4420 respectively, University of Hollongong collections.
1. 'Anarthositic gneiss' 1ncluded here with the lower gnefsses.

Wallongang collections.

Analysts for whole rocks, 5.E. Shaw and R.

Mcraprobe analyses of plagioclase by R.F.Symesand o,C.

Rock ma, 4208, Unfversity of
Flpod (Macquarte Unfversity) (esseatially by X

R.F.
Bevan, British Museum (Natural History

)



