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Table 1 Chemical composition of muscovites
HEAY s 5 AR B o AR I
LR FIzEE A [zt B EFSE: SFRL: iz h
Si 24.26 22.16 22.04 22.89 22.91
i Al 7.41 8. 04 8. 44 9.11 7.88
it Fe 3.31 2.60 3.32 3.13 2.98
TG Ca 0.23 0.27 2.10 0.18 0.73
ES Mg 0.58 0. 50 0.98 0.49 0.74
(%) K 2.01 2.92 1.99 2.43 2.55
Na 0.67 0.92 1.35 0. 69 0. 68
Ti 3752. 00 5411. 00 3865. 00 3894. 00 5126. 00
Mn 869. 00 560. 00 1399. 00 766. 80 901. 30
p 212.40 197.70 233. 80 160. 60 246. 80
Ba 391. 40 587. 60 624. 80 417.00 439. 67
Be 2.71 2.9] 3.08 2.70 3.17
Co 8.33 9.20 9. 46 5.86 10. 20
Cr 58. 66 68. 18 60. 52 59. 50 58.29
Cu 7.18 8. 10 5.27 8. 96 8.10
Ga 11.40 18. 82 15.30 17.27 19. 85
Li 5.30 36.97 78. 19 8.19 163. 67
Ni 20. 01 29. 06 26. 28 12.26 24. 62
" Pl 18. 45 27.29 16. 44 24.15 15. 02
_ff Sr 47.43 71. 83 83. 48 56.61 65.73
ff Th 5.83 4.74 5.76 8. 95 1. 89
;; V 70. 42 98. 65 71. 14 82.92 102. 67
(10-9 Zn 60. 27 67. 46 64.28 36.33 87.58
La 17.70 13.01 16. 24 13. 64 16. 09
Ce 48.77 53.92 36. 90 33.05 30. 23
Nd 12.99 10. 16 12. 59 12. 36 12. 05
Dy 1.53 1.97 4.91 1.71 2.75
Y 6. 56 4.28 12. 04 6. 67 6.73
Yh 1.54 1.54 2.03 1. 62 1.83
Se 14.79 13.29 16. 08 16.27 13. 31
Mo < 4.00 < 4.00 < 4.00 4.16 < 4.00
Nb 12. 14 12.15 13.13 10. 00 13. 44
Zr 73.15 103. 60 81.95 77.19 109. 20
As 0.50 1.24 1.53 1.16 25. 11
Sh 2.62 13. 54 6. 30 1.90 27.20

DA AR ST 7= A I AR ST
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Table 2  Differences of element contents of various kinds of muscovites
A )3 L IA/1IB I/ 1 Iy 1 v/ 1 [y v [y 11 Ivr 11
s | o+ | siremg |G No AT gk SiFeCa | AlFe Si ALK Si K
=N
2 . o Si Fe Ca . Si Ca Mg | Fe Ca Mg | Al Fe Ca
J)L; - Al Na K Si K Mg Al K Na K N a Mg Na
= + Na Na
Mn P Th | MnLiPBe | BaSrCrV | As Sb Li| Cr Pb Se | Cu Pb Mo | Cu Ga Li
La Nd Y | Be Ba Sr| Mo Li Pb | Cu Zn Co | Th Mo Se V Th Be V Ti P
. Se As Th La | Ga Th Dy [ Mn V Be Co 7Zn Zr
Nd Dy Y | YYbSeZr | Ga La Nd As Sb
Yb Nb Se As Dy Y Yb
TL& ZI' P NI)
LL LiAsSbV [ Cr Ti Cu| Co Ni Zn | TiBaCrNi | Ti Mn Cu | Mn P Ba| Mn Ba Cr
é‘.\-_ Ti Cr Ba| PbZn NiV Mn P La| Pb Sr Th | Zn Co Ni| Be Li Ni| Ni Pb Sr
- _ Be Co Ni| Ce Ga Zr | Ce Nb Sb Ce AsSb P Be | Co Zn Ga | Th Ce Nb
Cu Pb 7Zn | Sb GaLiSrV | Sr As Sh | Nd Dy Y
Ga Sr Ce La Nb Zr | La Nb Dy | Yb Sc
Nd Dy Zr Dy Yb Y Yb
+ | YbNb Co Be Nd Se Ba Ce Nd | TiCrieZr |,

e Fhee o0 R BARIRRILER(> 1) M6(< 1) TEBIE(~

3.3 JTEZEHILLE
TG 2 ) A 0 3 AR R AL (KB R A, 1 HL - MR EE B e R K bR Y 5 HLA R e

P o A A RN, BB R bR AL 0 = M AR D, 24T Cu/ Zn Pb/ Zn Fe/ (Co+ Ni) .Th/
La Th/Nd Ti/ P 55( % 3) .

#z3 TEAHRKAZEFELTENALE

Table 3  Ratios of special elements in muscovites

LIEAV 1A 1B I 11 \Y
Cu/Zn 0. 120 0.120 0. 080 0. 490 0.250
Pb/ Zn 0. 404 0. 307 0.256 0. 086 0.173
Fe/ ( Co+ Ni) 0. 068 0.117 0.093 0. 086 0.173
TV P 27.37 17. 67 16.53 5. 680 24. 20
Th/La 0. 364 0. 330 0. 355 0.110 0. 656
Th/Nd 0. 467 0. 449 0.458 0. 164 0.720

AR 2 BE) Cu/ Zn WA FLRRAK o 28 = AHAR T = BEE ST 20 I A BR Cu/ Zn 4F,
HARWKT B AR Ea R IR = BEFR Ph/ Zn 4F, LR ICEX M S T3 =

tﬁlél—zsﬁn AR A = BES DU AR = BEAH L, IR A8 S 1 Cu/ Zn LUAE .
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Ni.Al.Sc.Na.Sr.Mg . Mn ZE05 4%, AR 70 AR 7 b B 2z PR & 21 T
7 N4 E2H As v Sh . Cu K \Li .V Zn FET0 R 4, AR T &80 A8 i f b B < B
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Table 4 Electron microprobes analyse and crystallochemical parameters of muscovites
1 2 | 3 4 |5 6 | 7 8 | 9 10 [ 1" | 12 13| 14
K20 8.2017.18]7.99(8.11]8.29]19.54(7.43]|8.65[7.398.12]18.33(7.76[8.61]7.71
Na,0 0.79]1.82]0.67]0.66|0.87]0.53|0.82]0.86]0.64]|0.77]0.54|0.65]|0.96 | 1.53
CaO 0.0410.0610.00]0.02]0.00{0.00([0.02({0.04]10.02]0.00]0.01]0.00]0.00]0.07
MgO 0.6810.3610.39]0.59]0.65[0.91[0.49(0.58(1.7410.3210.23]1.18]0.27]0.51
FeO 2.75012.22(12.692.15(2.1112.75]2.17|2.49[5.57[1.69(2.445.76[2.03]2.27
V205 0.0710.0410.03]0.00]0.05{0.00[0.08(0.13(0.010.00/(0.02]10.07]0.12]0.06
Ti0, 0.2710.1310.33]10.00]0.45[{0.20[0.13(0.51(0.14(0.14(0.00]0.50]0.12]0.20
BaO 0.15]0.10(0.00]0.27]10.27[0.43]0.11{0.2410.22]0.01{0.33]10.13[0.18|0.21
MnO 0.06|0.0310.01]0.00]0.06[{0.06[0.04(0.09(0.110.09/(0.00]0.18]0.00] 0.00
ALO; 33.75(35.02]35.02|35.73|33.09|34. 46(32. 85(35.93|30. 74|31.07|36. 16]|34. 18]35. 76|32. 83
Si0, 49.19149.25(46. 64[47.93(51.40[48.37|52. 14]|48.31]49. 62]|54.21(47.41(45.69[47.61[52.75
Sk 95.95]96.21[93. 77[95. 46(97. 24[97. 25|96. 28|97. 83]96. 20|96. 42]95. 47]96. 10{95. 66]98. 14
Si [3.22(3.2713.12)3.14|3.313.16(3.35(3.13(13.273.49|3.12]3.043.13] 3.35
Al [0.78[0.73/0.88[0.86[0.69[0.84[0.65]0.87[0.73[0.51]0.88]0.96]0.87]0.65
2/ [4.00(4.00(4.00]4.00)4.00]|4.00]4.00]4.00(4.00(4.00(4.00,4.00)4.00]4.00
Mg 10.07]10.04]0.04]0.06(0.06[0.09(10.05(0.06]0.32]0.03]0.02[0.13[0.03(0.05
I Fe [0.15[0.12[0.15[0.12(0.12[0.05[0.12[0.14[{0.13[0.09]0.13[0.33[0.11]0.12
i v 0.00]0.00]0.00]0.00]0.00]0.00[]0.00(0.00f0.00{0.00/(0.00]0.06]|0.01]0.00
" Ti [0.01(0.01(0.22]10.00]0.00]0.01]0.01]10.03(0.01|0.01|0.00]0.02]0.01]0.01
™ Mn [0.00(0.00]0.00({0.00]0.01]0.00{0.00)0.00{0.00]0.00]0.00([0.01]0.00]0.01
’:' Al [ 1.87[1.87[1.88[1.90[1.85  1.81 [1.85[1.84[1.66[1.85]1.93[1.72]1.90]1.81
z ZY [2.10(2.0312.29]2.08]2.04711.96]2.03]2.07[2.12[1.98[2.08]2.27]2.06]2.00
U Ba | 0.0170.00{0.00[0.01f{0.01[0.010.00]0.01]0.01]0.00]0.01]0.010.00{ 0.01
K 0.6910.5910.6810.68|0.69[0.80[0.61(0.71(0.62(0.68(0.70]0.66/|0.72]0.62
Na [ 0.1070.2310.09]0.08(0.1110.07]0.10{0.1110.13]0.10({0.07]10.11]0.12]0.09
Ca 10.00]0.00[0.00]0.00{0.00]0.00]0.00[{0.00]0.00]0.00[0.00]0.00]0.01]0.00
2X 10.80]0.8210.7710.7710.81[0.88/0.7110.83]0.76]0.78]10.78]10.78]10.85]0.72
7R I VI[19VII6eVI16VI[12-VI[12-VI|[ 3VI1 | V] [18V2]|18V2[18& V3|18 V3|18 V4| Hi &
FE & 5 4 6 1 2 3 1 3 2 2 1 1 2 1 1
el HARMBEATHAAERE. BT o T e w504 e ol 7 3 =

x5 FRERBZE8MNRELESERETE

Table 5  Crystallochemical parameters of muscovites

AR | 1 11 IV
Si 3.24 3.13 3.13 3.04
Al IV) 0.76 0. 87 0. 87 0. 96
37 4. 00 4. 00 4. 00 4. 00
Mg 0. 04 0. 04 0. 06 0.13
Fe 0.12 0.18 0. 14 0.33
v 0. 00 0. 00 0. 00 0. 06
Ti 0. 00 0.01 0.03 0.02
Mn 0. 00 0. 00 0.00 0.01
AlCIV) 1. 89 1. 84 1. 84 1.72
2Y 2. 05 2.07 2.07 2.27
K 0. 66 0.74 0.71 0. 66
Na 0.09 0.11 0.11 0.11
Ba 0. 00 0. 01 0.01 0. 01
=X 0.75 0. 86 0. 83 0. 78

FE i 5 4 2 2 2
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K2 I 3 B AL BRI 11 25 BESRAT RE S AT T X S 2y SR S o dr, JEAR IR o0 #r 45 Rt
TSRS E(Ke6) .
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Table 6  Unit cell parameters of muscovites of different epochs

HEAR [ A [ B 11 111 vV
ap(A) 5. 1509 5.1528 5. 1859 5.1327 5.1575
bo(A) 9. 0009 9. 0040 8. 8459 9. 0879 8.9913
co(A) 20. 2260 20. 2643 20. 2763 20. 0995 20. 2643
a 90. 00 90. 00 90. 00 90. 00 90. 00
B 98. 32 98. 47 100. 25 98. 50 98. 47
¥ 90. 00 90. 00 90. 00 90. 00 90. 00
V(A% 927. 3703 929. 1256 914. 7975 926. 4424 927.0148

RIEASBEN X B2k dfiT a5 5 o T IR A st MELR N 2M, £
23
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{H IR W], A0 IR TE R ) R IR a

AR BASFHACH) A = B SIS BOR AT 2 5000 . ShavEm A =B M, 55—
HAREBBER ao b o B, co M VKR, HE—MRE =B, 26 —HAAE = BEW
a o B8R, HRZHIED; 5B =MAEH BB ¢ o M BEER, a o bo V BN HBIHACH = BF
1 b o fEAHYT. FEAZEGE /N L 3X U B AN [V A0 ol 28 55 R b 8 ) 101 3 2= BE. A AR 2 1
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1 2 BEA M2 0 AR A 32 202 el s v e 25 B 2RI [R) B R S R

6 Az B TR

XA BT EFEHRT I (TG) ZE R T (DTA) FIAL G (DT G)
SANERRIINR, BRI 5 RER A BT 45 R L 7 R 2.
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Table 7 Thermal analyses of muscovites

FE a5 LAV WAL EL( °C) KA C) SRR
A190 I - 573 -—-665 - 770 500 —800 —
Al191 IV - 572 -745 - 1000 680 —780 —
Al193 IV - 620 -775 - 950 550 —650 —
Al194 IV - 567 - 754 - 956 575 —700 —
A253 I - 574  -1760 - 1008 500 —00 —
A254 | - 566 - 655 - 770 400 —700 —
Al128 Il - 580 - 752 1080 620 —800 —
111 - 580 - 768 - 953 400 —650 —
E10-b — 700 - 790 - 880 680~ 880 —
FE OO = & ST I E b S NP QTN A P A
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Abstract

Muscovite in the deposit can be divided into four generations according to their formation
spochs. Muscovite ( [ ) is in unaltered slates formed in regional metamorphic process, mus-
covite ( II) is in yellowish green slates formed in early quartz carbonatization process, mus-
covite ( II) is in slates formed in W mineralizing process, and muscovite ( IV) is in slates
formed in Au-Sb mineralizing process.

There are differences in chemical contents of muscovites of different generations. The
contents of K, Cu, Pb and Th of muscovites in W mineralized slates are high; the contents of
Ca, P, Ni, Zn. Sb and As of muscovites in Au-Sb mineralized slate are also high. Element ra-
tios, such as Cu/Zn, Rb/Zn, Fe/(Co+ Ni), Ti/P, Th/Nd, are different in muscovites of
different generations. Multivariant analyses show that the natural associations of elements cor-
respond with the main mineralizing processes.

Crystallochemical formula of muscovites of the deposit was calculated based on EPA re-
sults. Interlayer cations are deficient obviously. Muscovites in the deposit belong to lepido-
morphite, and are all of 2M | polytype. The values of d ogare all lower than 1. 50A. b (values
show that the pressure of the mineralizing process is low. Crystallochemical parameters of
muscovites can indicate the formation conditions of the deposit.

Infrared spectra of muscovites of different generations were studied. T here are differences

in thermal analyses of muscovites of different generations.



