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Abstract

T he greisen inclusions usually irregularly occur near the top of the grey alkali feldspar granite in the tung-
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sten deposits of the Nanling tungsten belt. They are mostly in irregular ellipsoid form and occur irregularly in the
stage N gray alkali feldspar granite with obviously boundary between them, and there exists no vein or fault as
a channel. T he outer part of the inclusion is greisenized alkali feldspar granite that contains very rich molybderr
ite (5% ), in which the average An value of the albite is 0. 64. The inner core of the inclusion is greisen with the
assemblage of quartz, muscovite, fluorite, topaz, wolfamite etc., similar to things of the quartz vein formed
from hydrothermal solution. The content of the wolfamite can be more than 20%. Compared with granite N,

the inclusion is rich in W, Mo, Bi, Li and Rb and poor in Co, Ni, Sr and Ba, with no obvious change of Pb, Zn
and Cu. Studies of geology and geochemistry of the inclusions from the Yaogangxian tungsten deposit in Hunan
Province show that the greisen inclusions were formed from liquid immiscibility of the Lt F alkali felds par granite
magma, which produced magmatic hydrothermal transition state and hydrothermal solution. T he liquid immiscr
bility seems to have been the main mechanism for concentration or mineralization of such elements as W, Mo and
Bi, but without concentration of Pb and Zn, which is different from things in the skarirty pe tungsten deposit.

T he formation of the veirr type tungsten deposit was related to stage N gray alkali feldspar granite. T he greisen

inclusions constitute an important indicator for evaluating the granite in search for ore deposits.

Key words: geochemistry, quartz veirrtype, magma separation, liquid immiscibility, tungsten deposit,

Hunan Province
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Fig. 2 Photograph of greisen inclusion in granite I, the Y aogangxian tungsten deposit

a.
H_
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a. Greisen inclusion (Gr) cut by quartz vein (vein); b. Iregularly shaped inclusion; ¢. Inclusion in aplite vein (¥); d. Enlaged part of photo c,
the inclusion ( Gr) contains abundant Mo (gray), quartzshel (Si) occurs at the margin. e. The core of the inclusion is greisen ( Gr), and the outer
zone & greinserr alkali feldspar granite; a~ e, Ore pit at level 16, the Yaogangxian deposit. F. Zoning of the inclusion, the core (Gr) isrich in

muscovite, the outside & greinserr alkali feldspar granite, the Shirerzhang W deposit
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Fig. 3 M icrophoto of the greisen inclusion
a. Core of the inclusion, main mineral: muscovite (Ms) and fluorite (F1); b. Quartz (Q), cassiterite (Cst) and topaz (T 0z) are common minerals;

c. Dispersed wolframite, the sphalerite coexists with muscovite; d. Perthite, altered by muscovite; E. Molybdenite and bismuthinie coexist with

quartz; f. Wolframite, sphalerite with chalcopyrite and tetrahedriie inclusion, coexistent with muscovite. a~ c. Transmitted light, plainlight;

d. Transmitted light, crossed nicols ; e and f. Reflected light, plainlight
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Table 1 Electron microprobe analyses of albite in greisen inclusion

w(B)/ %
b5 o1 Ab An Or
Na,O Si0, Ca0O K,0 ALO; A

THCA T Bk

YGB331 11.990 67.300 0.160 0.110 19.680 99.24 K 06Nao.go1 Cag msAly 35i2.0705  98.47 0.84 0. 69
YGB331 11.950 67.580 0.09 0.190 19.790 99.60 K Nag gesCay msAly 35905 0605 9833 0.48 1.19
YGB331 11.440 66.490 0.210  0.180 19.630 97.95  Kg 010Nay s0Cag 010AlL 0451 00p 97 67 1.15 1.17
YG B349 1.760 67.650 0.110 0.140 19.180 98 84 K osNao.s%Cao wsAly, meSiz.0m0s 9851 0.59 0.90
YG B349 11,640 67.760 0.120  0.190 19.640 99.35 K Nag gCay meAly p5i3. 0605 98.13 0.65 1.22
YG B349 11.376  68.436  0.287  0.195 19.703 100.00 K, o Nag g5Cay aAl, 0:Si3 010 97.15 1.57 1.27
YGB349 9.063 70.726 0.000 0.069 19.407 99.27 Ko msNao.s0Can woAlg wsSiz.os05 99 42 0.00 0.58
YG B349 10.358 68.819 0.091 0.160 19.104 9853 K goNay 76Cay msAly 090513 0405 98.29 0.55 1.16
YGB350 11,090 69.565 0.025 0.083 18.795 99.56 K sNag gi5Cag miAly 0759030005 99.29 0.14 0.57
YGB350 1.590 68.240 0.070  0.200 19.640 99.74 Kg o Nag g55Cay 3Al, 55 0505 9832 0.38 1.30
YGB350 11.690 66.820 0.250 0.180 19.650 9859 K oioNag.g75Cag 012AlL 365i2.0405  97. 51 1.34 1.15
YGB350 11140 67.488 0.137 0.6 19.302 9830 K q3Nag g53Cay q7AL 016513, 0205  97.65 0.77 1.58
YGB350 11.885 67.410 0.000 0.103 19.172 9857 K 06Nay ssCag oAl o1 Sis 0s0s 99 34 0.00 0. 66
YGB437 11.610 68.100 0.410 0.180 19.790 100.09 K ooNao.gssCao oroAly 0sSiz. 0808 96. 66 219 1.15
YGB437 1.900 67.530 0.030 0.050 19.790 99.30 K 13Nag gesCag 1Al 965130005 99. 52 0.16 0.32
YGB437 1.670 68.260 0.000 0.000 19.410 99.43 K osNag g3Cag moAly 01553.0205  99. 41 0.00 0.59
YGB437 11,600 67.630 0.000 0.170 19.430 98.83 K ooNao.sssCao moAlL @1Siz.0608 98 89 0.00 1. 11
PSSy

yek60t 4 9.704 .483 0.260 0.315 19.412  99.17 K sNag ;3Cag oAl iz 0505 9597 1. 65 2.38
yek60t 4 11.288 67.827 0.328  0.186 19.436  99.07 Kg o;Nag sCa 016AlL 0151 0s0s  96. 97 1. 81 1.22
L R BT B

YGB437 11.198 68.706 0.126  0.216 19.421 99.67 Kg qaNag g5Cay meAly 010933.0505  97. 85 0.71 1.44
YGB437 10.351  70.589 0.09  0.099 19.381 100.51 K psNag 75Cag sAly 05513 0605 98.73 0.55 0.72

e fr: B AR i o, 2010,
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Table 2 Major and trace element content of greinsen inclusions and alkali feldspar granite in the Yaogangxian deposit

KEPORFRLIRE A SR BEIR IR

PRE = TN MTES ORI AT B = SeE T Btk TN e 9 ik
LA (N) TERAE(0)
YGC223 YGC231 YG(233 YGC232 XYG22 18 f-°F14 10 {735 YGG234
w (B)/ %
Si0, 62.48 62. 14 75.36 48.63 43.07 74. 69 75.28 83.76
AL, 21.97 20. 44 12.87 27.56 25.75 12.93 13.24 8.59
MgO 0.07 0.18 0.05 0.33 0.41 0.08 0.05 0.30
Ca0 1.19 1.25 0.59 1.01 8.24 0.95 0.45 0.74
Na,0 0.19 1.91 2.67 0.54 0.31 2.84 3.10 0.12
K,0 10. 47 6.41 5.65 9.14 9.09 5.26 4.55 2.95
MnO 0.22 0.55 0.15 2.27 0.35 0.18 0.13 0.14
Ti0, 0.01 0.05 0.02 0.08 0.18 0. 04 0. 03 0.02
P,0; 0.24 0.02 0.02 0. 03 0.17 0. 07 0.07 0.02
Fe, 05 0.14 0.54 0.05 1.42 1.46 0.45 0.35 0.05
FeO 0.55 3.05 1.55 4.50 2.25 1.08 1.08 1.20
F 0.38 0.82 0.28 0.94 1. 64 0.39 0.10 0.45
Joe oK 2.19 2.92 0.71 3.09 7.52 1.03 1.23 1.57
M 100. 1 100. 28 99.97 99. 54 100. 44 99.99 99. 66 99.91
Alk 10. 66 8.32 8.32 9.68 9.40 8.10 7. 64 3.07
ACNK 1.59 1.65 1. 11 2.18 1.01 1.10 1.33 1.81
w(B)/107°
Cu 5.49 76. 00 95.90 34.20 4.55 70.72 11.01
Pb 32.50 80. 40 2998 81.30 32.70 85.76 89.76
Zn 47.90 588 159 275 109 127. 39 43.21
W 366 105 439 9489 36. 70 90. 32 8.26
Bi 7.35 4.06 1177 28. 80 2.53 11. 02 7.65
Mo 26. 80 1.04 1818 1549 16. 10 14. 07 1.06
Rb 1788 1733 943 406 1652 785 790
Sr 8.98 7.33 6.54 4.27 42.40 7.38 5.54
Ba 85. 80 32.00 19.70 22.80 203 78.37 102. 87
Li 115 1134 222 1327 957 266 211
Nb 33.20 29.20 42.20 220 51. 10 36. 31 32.86
Ta 12.70 10. 60 29.90 83. 50 11.70 9.71 15. 04
Hf 12. 50 8.50 11. 60 11.30 20. 80 7.14 8. 63
U 24.70 20. 50 23.70 27.10 69. 30 21.52 17.04
Th 17.30 25.30 19. 90 15.50 104 21.36 17.26
La 8.26 6.99 7.76 14.90 63. 50 8.56 7.18
Ce 22.60 18. 00 21.40 41.20 130 21.70 14. 68
Pr 3.29 2.75 3.40 6.43 17.30 2.97 2.50
Nd 16. 00 13. 30 15.70 29.90 69. 20 12.96 11.23
Sm 7.90 7.03 8. 62 13. 50 18. 00 5.65 6.08
Eu 0.07 0. 06 0.05 0. 06 0.57 0.13 0.09
Gd 7.47 6. 86 7.72 10. 10 15.20 6.23 7.98
Th 1.99 1.65 1.94 2.74 2.85 1.62 2.30
Dy 12.50 9.75 11.10 18. 60 15.30 10. 39 15.21
Ho 2.38 1.80 2.02 3.81 2.86 2.16 3.22
Er 7.62 5.58 6.18 14. 10 8.70 7.15 10. 72
Tm 1.47 0.99 1.18 3.46 1.50 1.32 2.07
Yb 10. 90 6.94 8.18 30. 10 10. 30 8.95 14.28
Lu 1. 66 1. 11 1.22 5.19 1.69 1. 46 2.31
SREE 104. 11 82. 81 96. 47 194. 09 356.97 91.26 99. 84
La/ Yb* 0.51 0. 68 0. 64 0.33 4.16 0.74 0.33
Ew/ En* 0.03 0.03 0.02 0.02 0.10 0. 07 0. 04

SR AL B AL A T b G LU ALY 1. PR R A AP, RS 18 1R AT 10 F
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Fig. 4 Granite N normalized element pattern for the greisen inclusion, the Y aogangxian tungsten deposit
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