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Genesis and tectonic setting of Indosinian granites in southeast Hunan

BAI Dao-yuan, ZHOU Liang, MA Tie-qiu and WANG Xian-hui
(Hunan Institute of Geological Survey, Xiangtan 411100, China)

Abstract: Southeast Hunan is divided into two tectonic units by the Indosinian primary subduction fault (Chal-
ing-Chinzhou fault), i.e., Yanling-Rucheng upwarping region to the east of this fault, and Hengyang-Guiyang
downwarping region to the west. The Indosinian granitoids are high-K calc-alkaline peraluminous on the whole,
and can be divided into two groups. The first group occurs in the NW-trending faults of Hengyang-Guiyang
downwarping region, and is composed of hornblende biotite granodiorite, hornblende biotite monzogranite, bi-
otite monzogranite and two-mica monzogranite; the rocks have relatively low contents of SiO, with an average of
69.68% , and are mostly weak peraluminous with an average ASI value of 1.08 (0.96~1.29); they have com-
paratively low Ig, values (0.708 0~0.7168 ) and #,py ages (1.48~1.72 Ga), high eNd(¢) values of —8.90
~ —5.83. The second group lies in the Yanling-Rucheng upwarping region and Jiangjunmiao sub-upwarping re-

gion of Hengyang-Guiyang downwarping region, and is composed of fairly acidic biotite monzogranite and two-
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mica monzogranite, with an average SiO, content of 72.23% ; the rocks are strong peraluminous with ASI val-
ues of 1.01~2.60 (averaging 1.30), and have rather high I, values (0.7159~0.7345) and z,p; ages (1.81
~1.97 Ga) and low eNd(¢) values (—12.0~ —9.85). According to these characteristics as well as lithospher-
ic structure and A/MF — C/MF diagram, it is thought that the second group granites were derived from schist
and gneiss of the middle crust, whereas the first group granites came mainly from rocks of the middle crust,
with the probable participation of minor basic granulite from the lower crust and mantle, suggesting the under-
plating of mantle magma. Based on multiple oxide and trace element-diagrams for discrimination of structural en-
vironments, geological characteristics and tectonic evolutional settings, the authors consider that the Indosinian
granites were formed in a post-collisional tectonic setting of the syn-orogenic stage, and the thickening of the
crust and the subsequent weakening of the stress caused the melting of the middle crust, with magma formed se-
quentially. The underplating of mantle magma caused lower crust and mantle materials to enter the granitic plu-
tons in the downwarping region and deep faults. Researches indicate that the Early Yanshanian granitoids were
formed in a post-orogenic tectonic setting, and the Indosinian and Early Yanshanian tectonic settings restricted
each other.

Key words: Indosinian; granites; thickening and melting of the crust; underplating of magma; post-collisional

tectonic setting; southeast Hunan
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Fig.1 Geological sketch map of southeast Hunan and the Hunan-Guangdong-Jiangxi border area
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Table 1 Rock types of Indosinian granitic sequences in southeastern Hunan
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Table 3 Sr and Nd isotope compositions of Indosinian granites in southeast Hunan
Ma Rb Sr 87Rb 80Sr 8Sr %08 eSr ¢ Is
H51 233 314.3 108.50 8.34 0.73579 50.26 0.708 0
H13 223 238.7 219.90 3.14 0.726 80 175.35 0.716 8
Cl14 220 495.7 17.53 83.88 0.996 90 425.11 0.7345
H55 238 322.5 83.31 11.22 0.757 44 213.21 0.7159
Cl4 226 363.1 99.79 10.54 0.754 62 230.53 0.7207
96 210 312.9 101.30 8.94 0.747 36 229.27 0.7207
Ma Sm Nd ¥Sm "*Nd  *Nd "Nd eNd ¢ topy Ga
H51 233 8.593 40.27 0.1291 0.512 236 -5.83 1.48
HI13 223 6.700 38.81 0.104 4 0.512 047 -8.90 1.72
Cl14 220 1.796 8.01 0.1356 0.511996 -10.80 1.87
H55 238 5.395 24.95 0.1308 0.512 031 -9.85 1.81
Cl4 226 4.359 21.33 0.1237 0.511917 =12.00 1.97
96 210 9.657 50.84 0.1149 0.512 027 -9.70 1.78
eNd ¢ eSr ¢ g 1999b t = 420Ma
3N "Nd qur=0.512638 “7Sm "Nd qur=0.1967 %Sr ¥Sr (z=0.7045 “7Sm “Nd =0.118 "'Sm "Nd py=0.2137
Nd "Nd py=0.513151 2g,=6.54X10"2a™ ! Ay=1.42x10""a" ' UR CHUR DM
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Fig. 3 eNd ¢ —eSr ¢ diagram for Indosinian granites
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