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Important significance of regional tectonic regime to metallogenic capacity
of Indosinian and Early Yanshanian granites in southeastern Hunan:
A case study of Qianlishan and Wangxianling plutons
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Abstract

Southeastern Hunan is a nonferrous metal mineralized concentration area in South China. All the chief de-
posits are related to Early Yanshanian granites, whereas only very few Indosinian granites have formed large-
sized ore deposits. The Indosinian Wangxianling pluton is close to the Early Yanshanian Qianlishan pluton, and

the geochemical diagrams and regional tectonic evolutional settings suggest that Wangxianling granites were
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formed in a post-collisional tectonic setting while Qianlishan granites were formed in a post-orogenic tectonic set-
ting. Wangxianling granites have poor mineralization, while Qianlishan granites have formed several large or su-
perlarge deposits. These two plutons have similar stratigraphic and structural conditions, and show characteris-
tics of W-Sn-polymetallic granites. Wangxianling granites evidently have more widespread and strong alteration
and higher contents of W and Sn than Qianlishan granites. Lots of rock veins occur on the margin of Qianlishan
pluton, and skarnization is very intensive at the contact zone between the rock body and the carbonate wall rock.
By contrast, there are only very few rock veins on the margin of Wangxianling pluton, and marbleization is the
dominant alteration at the contact zone between the rock body and the carbonate wall rock. Based on the above
geological and geochemical characteristics, the authors consider that the metallogenic differences between Qian-
lishan and Wangxianling granites are mainly attributed to the differences in tectonic setting and tectonic regime.
Qianlishan granites were formed in an extensional post-orogenic setting, and the ore-forming elements in the
magma and rocks spread effectively with the liquids along faults and fractures, resulting in precipitation and mi-
neralization. Wangxianling granites were formed in a weakly compressional post-collisional setting with poorly-
developed faults and fractures, and the liquids and ore-forming elements were confined in the pluton with no ef-
fective mineralization. Therefore, the difference of tectonic settings is one of the principal factors causing the
me-tallogenic difference between the Indosinian and Early Yanshanian granites in southeasten Hunan. This pa-
per also deals in brief with the significance of the above recognitions to regional ore prospecting.

Key words: geology, Indosinian, Early Yanshanian, metallogenic capacity of granite, tectonic regime,

Wangxianling pluton, Qianlishan pluton, southeastern Hunan
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Fig. 1 Geological sketch map of Wangxianling-Qianlishan area showing distribution of mineral resources based on this
project and 1 50 000 Regional Geological Surveying Report of Chenxian Sheet
I—Location of Fig. a in Fig. b 2—Fault 3—Tungsten deposit and its serial number 4—Tin or tin-bismuth-polymetallic deposit and its serial
number 5—Tungsten-tin-molybdenum-bismuth-polymetallic deposit and its serial number 6—Lead-zinc deposit and its serial number
Explanation of symbols Q—Quaternary alluvium P3;/—Sandstone and shale of Upper Permian Longtan Formation P,g—Siliceous rock siliceous
shale and calcareous shale of Middle Permian Gufeng Formation P,g—Limestone intercalated with dolomitic limestone of Middle Permian Qixia
Formation C,d—Dolomite of Upper Carboniferous Dapu Formation C;c—Sandstone and shale of Lower Carboniferous Ceshui Formation C;s—

Limestone intercalated with dolomitic limestone of Lower Carboniferous Shidengzi Formation Dj3m—Siltstone shale intercalated with marlite of

Upper Devonian Menggongao Formation Ds;ax—Limestone intercalated with dolomitic limestone of Upper Devonian Xikuangshan Formation

D, g—Limestone intercalated with marlite and dolomitic limestone of Middle Devonian Qizigiao Formation D,z—Sandstone shale and conglomera-

teof Middle Devonian Tiaomajian Formation Nh,z—Sandstone intercalated with siltstone and slate of Nanhuaan Zhengyuanling Formation J3;H—
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Medium-fine-grained phenocryst-rare biotite monzogranite of Late Jurassic Honggiling Unit J; T—Fine-medium-grained biotite monzogranite of Late

Jurassic Taipingli Unit J3S—Fine-medium-grained porphyritic biotite monzogranite of Late Jurassic Shenhetang Unit T3 S—Micro-fine-grained por-

phyritic monzogranite of Late Triassic Songshuban Unit T3D—Coarse-medium-grained phenocryst-rare dimicaceous monzogranite of Late Triassic

Dengjiashi Unit T3 R—Medium-grained porphyritic biotite monzogranite of Late Triassic Renxinling Unit ym—Granitic porphyry vein. Ore deposits

1—Hongyiling tin-polymetallic deposit 2—Shizhuyuan W-Sn-Mo-Bi-polymetallic deposit 3—Yejiwei tin-polymetallic deposit 4—]Jinchuantang tin-

bismuth-polymetallic deposit 5—Chalukou W-Sn-Mo-Bi-polymetallic deposit 6—Shexingping lead-zinc deposit 7—Renxing-ling tungsten deposit
8—Yejiwo tinpolymetallic deposit 9—Chachang tungsten deposit 10—Weiziwan tungsten deposit

NNE— SN NE EW 118 °
3 NNE— SN wp 1076
NE NE W 56 Sn 37 Mo 13 Bi 26
W24 Sn19 Mo 5 Bil3 W9 Sn
1 14 Mo 4 Bi 3

0 . 1983. 1:5



26 5 491

155° 48°
SE
NNE— SN 103 o
wp 1076 W 28 Sn
NE 37 Mo 3.3 Bi 20 W 102 Sn 53 Mo
2.3 Bi36.5 W Sn
1

Table 1 Major and trace element analyses of Wangxianling granites and Qianglishan granites

Wi ' W3 W4 Cl4 C15 C8 9 C10 M1 M2
wg %
SiO, 73.05 70.99 72.18 72.76 72.16 73.17 72.39 75.85 75.83 75.59 75.757 75.78 76.33
ALO; 14.80 15.006 14.7 14.18 13.57  16.00 14.72 11.91 11.61 12.20 11.91 12.74 12.87
Fe,O3 0.73 0.72 1.08 0.78 0.13 0.34 0.63 0.75 0.49 0.23 0.49 1.50 0.91
FeO 1.28 1.78 1.15 1.68 2.57 1.52 1.66 1.43 2.47 2.18 2.03
MgO 0.46 0.61 0.55 0.52 0.58 0.35 0.51 0.30 0.22 0.17 0.23 0.15 0.03
CaO 1.10 1.17 1.00 1.23 1.12 0.37 1.00 1.38 0.61 0.75 0.91 0.81 0.96
Na,O 2.34 2.50 2.53 2.71 3.08 0.60 2.30 2.76 0.58 3.13 2.17 2.54 2.94
K,O 3.82 4.37 4.16 3.82 4.44 4.50 4.19 4.71 6.45 4.81 5.32 4.91 4.43
wp 107°
Th 10.0 10.5 1.1 11.4 25.6 9.8 13.1 41.0 68.6 37.4 49.0 65.3 22.6
U 29.9 29.2 43.9 29.2 18.2 19.3 28.3 14.8 27.4 18.7 20.3 37.4 19.9
F 3954 2732 2036 2577 918 6127 3057 3981 3455 1375 2937
Li 129.3  92.5 100.3  128.4 229.1 551.8 205.2 162.4 16.3 52.9 77.2 33.3 188.3
Be 17.2 10.3 18.3 17.9 8.1 19.0 15.1 8.2 3.2 11.8 7.7 29.5 13.8
Rb 569 642 567 554 339 848 587 601 749 463 604 685 903
Sr 16.9 21.8 28.1 25.2 97.0 13.0 33.7 67.0 11.0 22.0 33.3 46.3 23.3
Ba 108 126 537 114 233 60 196 137 93 82 104 138 54
Nb 27.5 29.7 26.9 30.2 22.4 45.0 30.3 34.8 39.6 40.1 38.2 63.1 23.0
Ta 12.6 13.7 13.1 12.9 4.1 14.7 11.9 8.8 5.0 7.6 7.1
Y 10. 81 11.15  12.87 11.79 17.02  10.65 12.38 110.5 69.20 65.31 81.67
Yb 1.10 1.00 1.25 1.13 1.32 1.14 1.16 11.80 7.62 8.01 9.14 11.6 18.8
w 378 378 179 200 16.4 72.7  204.0 7.1 11.9 11.5 10.2 29.1 44.6
Sn 42.5  510.0 53.4 70.7 15.1 3.9 115.9 21.4 22.3 15.5 19.7 25.6 30.8
ACNK 1.48 1.37 1.40 1.31 1.14 2.44 1.52 0.98 1.28 1.04 1.10 1.16 1.13
NKA 0.54 0.59 0.59 0.61 0.73 0.37 0.57 0.81 0.69 0.85 0.78 0.78 0.79
ALK 6.16 6.87 6.69 6.53 7.52 5.10 6.48 7.47 7.03 7.94 7.49 7.45 7.37
FeO; FeO 0.57 0.40 0.94 0.46 0.05 0.22 0.44 0.52 0.20 0.11 0.28
Rb Sr 33.7 9.4 20.2 22.0 3.5 65.3 29.0 8.97 68.1 21.0 32.7 15.4 83.0
Th+U 39.9 39.7 55.0 40.6 43.8 29.1 41.4 55.8 96.0 56.1 69.3 102.7  42.5
La Yb y 6.1 7.2 6.6 9.0 14.1 6.2 8.2 1.9 7.9 2.3 4.0 2.3 1.1
dEu 0.29 0.27 0.27 0.28 0.38 0.23 0.29 0.07 0.08 0.23 0.14 0.20 0.05
Ml M2 1996
2006a ACNK = ALO; CaO + NaO + K,O NKA = Na,O + K,0 ALO; ALK = Na,O + K,O

(1) . 1983. 1:5
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Fig. 2 Diagrams for discrimination of structural environments of granites after Maniar et al. 1989

Samples of Wangxianling pluton as for Table 1

Three samples of Qianlishan pluton as for Table 1

Geological Surveying Report of Chenxian Sheet

other samples from 1:50 000 Regional
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