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Geological and geochemical characteristics of xenoliths in Yaogangxian granite,
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Abstract: There are several types of xenoliths, such as monzonite, quartz diorite porphyry, black rock and
greisen schlieren, in the alkali feldspar granite of the Yaogangxian tungsten deposit, Hunan Province. The
xenoliths are different in geological and geochemical characteristics, sources and evolution paths, which implies
the genesis and magma evolution history of the Yaogangxian granite. In this paper, the authors studied the
petrology, geochemistry of the xenoliths, alkali feldspar granite, and monzonite batholiths formed in late Juras-
sic period. It is detected that the monzonite inclusion ( I b) came from early crystallization of deep magma
chamber similar to the monzonite batholith. The quartz diorite porphyry and black rock xenoliths seem to have
been the residue of Precambrian metamorphic rocks in the melting. The greisen schlieren resulted from the tran-
sition from the alkali feldspar granite stage to the magma-hydrothermal stage. The fine biotite granite xenolith
(IIb) in the quartz porphyry was captured from the supplementary granite which was differentiated from the

main magma, or from the granite pluton formed from the supplementary rocks. The granite (I) was rich in volatiles,
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which resulted in strong contamination of the xenoliths, and a certain amount of fluorite, mica, tourmaline and

sulfide minerals formed in the xenoliths. The Yaogangxian granite is a product of the intrusion of highly frac-

tionated magma derived from the magma chamber equivalent to monzonite batholith. The quartz porphyry mag-

ma directly resulted from the residue of segregation from fractional crystallization of magma chamber, rather

than from the alkali feldspar granite of Yaogangxian. It is suggested that the magma evolved in order of magma

chamber (main) (coarse monzonite) — fine biotite granite (supplementary) —> alkali feldspar granite = mag-

ma-hydrothermal transition fluid (tungsten mineralization) —> quartz porphyry veins.
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Fig. 1  Photograph of the xenoliths from the Yaogangxian tungsten deposit, Hunan Province
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a—monzogranite inclusion (1Y) in granite [ » 16 level tunnel; b—granite inclusion (y) CIl[b) in quartz porphyry (An), 19 level tunnel;

¢ black inclusion (Fe-In) in granite |, 23 level tunnel; d—quartz diorite porphyry in granite I, 17 level tunnel
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Fig. 2 Microphotograph of xenoliths in the granite, the Yaogangxian tungsten deposit, Hunan Povince
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arsenopyrite (Apy) in the matrix, crossed nicols; b—granite inclusion ( [[[b), fragmented texture; more quartz in the matrix, crossed nicols; ¢—
quartz diorite porphyry, fluorite (F) replacing plagioclase, plainlight; d—interlace texture of matrix at quartz diorite porphyry, plagioclase, biotite
(Bs) and quartz, plainlight; e—black inclusion, sphalerite (Sp) and chalcopyrite (Cp) distributed in tourmaline ( Tur) and muscovite grain, marca-

site (Mc) replacing pyrrhotine (Po), reflective plainlights f—black inclusion, marcasite replacing pyrrhotine, associated with rutile (Rt), reflective
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Table 1 Electron microprobe analyses of plagioclases from granites and xenoliths (schlieren), the Yaogangxian tungsten deposit

Eal i WA K,O Na,O CaO ALO; SiO, R Ab An Or
1 T K e A | 77 0.14 11.62 0.25 19.22 68.22 99.45 98.37 0.76 0.87
2 WA T b 38 0.12 11.04 0.85 19.97 67.35 99.33 94.80 4.40 0.80
3 R ERERTN 11 0.06 11.25 0.13 18.63 68.82 98.89 98.90 0.72 0.38
4 ARENKBEE A 16 0.14 10.80 1.55 20.31 66.27 99.07 90.74 8.38 0.87
5 FIHEBE 4 0.12 11.73 0.05 18.87 69.12 99.89 98.96 0.28 0.76
6 AR IRENI (NN 5 0.10 11.53 0.15 19.23 67.87 98.88 98.53 0.84 0.63
7 ZUCH T B R 55 0.13 11.45 0.08 19.25 68.51 99.42 98.72 0.42 0.86
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Fig. 3 Histogram of the An value of plagioclase in granites and inclusions
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Table 2 Element values of granites and xenolith (schlieren), the Yaogangxian tungsten deposit

— ——— — ,
R T . fb@”ﬁ meak oD ‘*gg*ﬁ TR TE'*J;bW‘ ﬁ'zﬁz
FF i 2 70 13 2 1 36 5 1 5
SiO, 74.77 74.45 51.24 63.13 64.69 72.07 75.17 69.69
TiO, 0.04 0.06 0.67 0.59 0.05 0.11 0.02 0.52
AlLOs 13.25 13.39 15.73 15.55 19.69 13.95 13.12 13.59
MnO 0.15 0.18 0.19 0.21 0.87 0.34 0.14 0.08
Fe203 0.30 0.51 4.59 0.80 1.06 0.83 0.42 0.83
FeO 0.76 0.72 8.70 4.18 2.01 0.88 0.80 3.14
MgO 0.10 0.17 1.95 2.99 0.20 0.25 0.12 1.16
CaO 0.90 1.01 2.27 3.14 1.14 0.71 0.78 1.70
Na,O 3.70 2.90 1.94 3.49 1.48 1.34 4.10 2.31
K,O 5.04 5.24 5.73 3.65 6.49 7.83 4.59 5.09
P,0Os 0.01 0.02 0.08 0.22 0.02 0.03 0.02 0.18
lost 0.86 1.21 5.82 1.56 1.97 1.44 0.61 1.25
F 0.34 0.00 0.29 0.61 0.26 <0.04 0.10
J=8 s 99.78 99.85 99.03 99.50 99.71 100.08 99.90 99.65
Alk 8.59 8.14 7.66 7.14 7.97 9.17 8.69 7.40
Cu 28.6 11.8 1028 4.16 176 23.0 6.08 13
Pb 86.2 71.0 48.0 28.2 511 92.7 90.4 43
Zn 87.1 97.9 288 179 799 170 16.4 89
W 38.8 16.3 80.2 11.8 21887 33.3 109 25
Bi 7.50 7.33 8.06 4.62 275 1.19 2.69 2.12
Mo 6.67 24.6 87.1 2.58 413 3.90 11.6 5.22
Cd 2.19 1.09 0.95 0.35 42.09 2.91 0.13 0.65
Rb 780 969 580 1492 1636 839 632 397
Sr 10.5 9.52 76.3 303 6.70 77.3 28.6 128
Ba 45.1 50.6 891 879 31.1 872 110 498
Cs 40.8 61.5 60.8 118 112 25.8 21.6 38
Li 233 380 600 1543 919 68.6 51.4 116
Be 9.65 4.84 12.8 34.0 36.3 40.3 30.7 9.0
Nb 38.6 36.8 32.5 30.1 303 19.7 30.8 25.3
Ta 11.0 9.12 2.07 3.69 44.0 2.35 12.7 4.95
Hf 6.03 5.16 2.37 5.16 6.12 7.31 9.20 4.79
U 20.6 20.4 7.92 12.2 18.9 8.23 25.2 13.8
Th 20.8 27.5 14.8 16.5 17.4 21.28 21.0 33.7
Y 81.8 67.8 56.7 241 82.3 31.2 86.1 42.8
La 9.52 12.4 74.6 38.3 9.12 40.5 8.88 45.8
Ce 22.4 28.1 131.5 71.8 22.4 77.6 22.1 90.2
Pr 3.18 4.00 16.7 9.42 3.47 9.14 3.24 11.4
Nd 13.9 16.8 63.6 35.1 15.9 34.9 13.9 40.4
Sm 6.27 6.69 11.9 8.58 7.59 6.89 6.79 8.37
Eu 0.12 0.14 1.42 0.84 0.07 1.14 0.34 1.11
Gd 6.48 5.74 9.81 9.62 6.26 5.63 7.68 8.11
Tb 1.77 1.50 1.69 3.02 1.71 1.02 2.00 1.37
Dy 11.8 9.53 8.73 22.2 11.0 5.65 13.3 8.51
Ho 2.37 1.80 1.60 4.51 2.06 1.04 2.62 1.65
Er 7.54 5.60 4.65 15.1 6.78 3.11 8.13 4.95
Tm 1.48 1.08 0.78 3.27 1.48 0.52 1.55 0.75
Yb 10.2 7.48 4.67 21.6 11.7 3.48 11.0 4.95
Lu 1.58 1.11 0.70 3.14 1.86 0.55 1.66 0.75
SREE 98.56 101.98 332.15 246.50 101.34 191.22 103.19 228
LREE/HREE 1.28 2.01 9.19 1.99 1.36 8.11 1.15 6.35

Eu/Eu” 0.05 0.07 0.39 0.28 0.03 0.55 0.14 0.41
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