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Petrological discrimination between primary and secondary muscovites and its
geological implications: A case study of Fucheng peraluminous granite pluton
in southern Jiangxi

ZHANG Bang-tong, WU Jun-qgi, LING Hong-fei and CHEN Pei-rong
(State Key Laboratory for Mineral Deposits Research, School of Earth Sciences, Nanjing University, Nanjing 210093, China)

Abstract: The Fucheng composite pluton is exposed in an area of about 850 km’ and intruded into Sinian-
Cambrian strata with a distinctive thermometamorphic aureole of hornstone. The first stage major phase granite
is coarse-medium-grained porphyritic biotite granite, whose major minerals are quartz, K-feldspars, plagioclase
and lesser biotite and muscovite, and whose accessory minerals are zircon, apatite, topaz, tourmaline etc. The
second stage additional phase granite is medium-fine-grained two-mica granite in the form of a small stock,
whose major rock-forming minerals are quartz, K-feldspars, plagioclase, muscovite and biotite. As for petro-
chemistry, the indices of alumina saturation [ ACNK = AL, O;/(CaO + Na,O + K,0)] of Fucheng pluton are
higher than 1.0 (ACNK =1.22 on average), indicating that the Fucheng pluton belongs to strongly peralumi-
nous granite. The whole rock Rb-Sr isochron ages of the first main-stage granite are 226 ~203 Ma, whereas the zircon
U-Pb ages are 231 ~239 Ma, implying that the granite is an intrusive product of late Indosinian magmatic cycle. Based

on microscopic observation and electron microprobe analyses, the authors recognized three kinds of muscovites, namely
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primary, metasomatic and secondary muscovites, in the Fucheng strongly peraluminous granite pluton, and
their average crystallochemical formulas are respectively as follows: K; ¢ Nay gsFeg. 30Mgo 30Ty 02Al g9Sis. 54010
(OH), (primary muscovite), K 55 Nagy o7 Feg a3 Mgy 24 Ty 03 Aly g6 Sig. 50 O10 (OH )4 ( metasomatic muscovite ),
K 51 Nag g7 Fey 27 Mgy 21 Tig 00 Als og Sig 65 O10 (OH )4 (secondary muscovite). According to the crystallizing
sequence of main rock-forming minerals ( plagioclase—K-feldspar—biotite—>muscovite—>quartz) in combination
with an analysis of muscovite and biotite stability curves and syntectic granite solidus, it is considered that the
metasomatic muscovite was formed by the replacement of early crystallized biotite in the crystallization process of
the granite melt. Moreover, as uhe crystallization temperature of the muscovite was higher than the sollidus
temperature of the granite melt (about 650°C ), it is concluded that the metasomatic muscovite belongs to prima-
ry muscovite. A synthetic method for the discrimination between primary and secondary muscovites based on macro-
scopic petrological and petrochemical characteristics as well as micro-petrographic features is suggested in this paper.
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Table 1 Comparision of geochemical features between primary and secondary muscovites in granites

- e e R Miller 1981 2002
! ti I Ti=0.05 I Ti=0.05 2007 Anderson  Rowley 1981
Mg Mg=0.1 Mg Mg<0.1 Miller 1981 2002
2 Mg 2007  Anderson  Rowley 1981
Mg 0.029~0.108 Mg 0.164~0.184 Borodina ~ Fershtater 1988
3 . Fe 0.09~0.13 Fe 0.19~0.45 2002  Anderson  Rowley 1981
¢ Fe 0.418~0.827 Fe 0.341~0.358 2007
4 N Na =0.1 Na <0.1 2002  Miller 1981
. Na  0.054~0.147 Na  0.143~0.167 2007
Al =5.2 Al <5.2 1 2002  Miller 1981  Anderson
5 Al Rowley 1981
Al 4.904~5.333 Al 5.447~5.483 2007
6 S Si 6.158~6.338 Si 6.061~6.163 2007 Borodina  Fershtater 1988
! Si Si Anderson  Rowley 1981 Miiller 1981

7 Fe Fe+ Mg <0.75 >0.75 2002 2007
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Table 2 Electron microprobe analyses of muscovite from Fucheng strongly peralumnous granites
C07a C07b C02 He08a  He08a  He08a  Hella  Iellb Hel2 Hel3a  Hel3b Ck02
SO, 45.471 48.55 52.15 52.41 52.54 50.11 47.72 47.26 48.12 52.11 52.36 50.75
TiO, 0.393 0.10 0.07 0.14 0.14 0.48 0.52 0.27 0.39 0.04 0.04 0.03
ALO; 35.064 31.12 26.46 31.98 31.16 30.65 35.33 33.40 30.80 32.84 32.72 33.10
FeO™ 3.14 2.59 2.91 3.14 3.57 4.26 2.81 4.41 5.35 2.36 2.68 2.45
MnO 0.176 0.04 0.03 0.06 0.01 0.07 0.15 0.25 0.13 - 0.032 0.06
MgO 1.279 1.62 2.91 1.41 1.35 1.37 0.82 1.03 1.49 1.18 1.43 0.73
CaO 0.008 0.03 0.07 0.08 0.11 0.05 0.00 0.04 0.01 0.05 0.05 0.04
Na,O 0.591 0.04 0.04 0.05 0.07 0.06 0.58 0.40 0.39 0.09 0.08 0.05
K,O 9.277 9.62 9.53 9.50 8.81 9.13 9.35 9.25 9.48 8.47 8.72 9.74
F 2.783 1.51 2.39 0.28 0.18 0.32 2.46 1.89 3.21 0.15 0.28 -
98.182  95.20 96.56 99.04 97.94 96.49 99.73 98.19 99.36 97.28 98.35 96.94
22
Si 6.07 6.55 6.99 6.68 6.75 6.61 6.22 6.27 6.44 6.68 6.67 6.59
Al** 1.93 1.45 1.01 1.32 1.25 1.39 1.78 1.73 1.54 1.32 1.33 1.41
Al°* 3.6 3.5 3.17 3.49 3.47 3.38 3.64 3.50. 3.29 3.64 3.58 3.65
Ti 0.04 0.011 0.007 0.013 0.014 0.048 0.052 0.027 0.039 0.004 0.004 0.003
Fe 0.351 0.292 0.321 0.335 0.383 0.47 0.306 0.489 0.598 0.252 0.285 0.266
Mn 0.02 0.004 0.004 0.006 0.01 0.007 0.016 0.028 0.015 0.001 0.003 0.006
Mg 0.255 0.325 0.58 0.268 0.259 0.269 0.16 0.204 0.296 0.225 0.271 0.14
Ca 0.001 0.005 0.01 0.011 0.015 0.007 0.001 0.006 0.002 0.007 0.007 0.006
Na 0.153 0.009 0.011 0.013 0.017 0.015 0.146 0.104 0.10 0.023 0.021 0.012
K 1.58 1.655 1.63 1.55 1.44 1.54 1.55 1.57 1.62 1.39 1.42 1.61
N NKC 0.088 0.0056 0.0066 0.008 0.012  0.0094 0.0858 0.062 0.0583 0.0165 0.0144 0.0071
FM 0.0979 0.111  0.1779  0.111 0.120 0.133  0.0781 0.116 0.1541 0.0877 0.1017 0.074
Fe Fe+ Mg 0.579 0.473 0.36 0.556 0.596 0.636 0.657 0.706 0.669 0.529 0.513 0.654
N NKC=Na Na+K+Ca FM = Fe+Mg Fe+Mg+Tit+Al
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