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U-Pb age and Hf isotopic characteristics of zircons from the Yongan granitoid
pluton in southeastern Guangxi and their geological implications

YUAN Yong-sheng, LIU Sheng, NAN Zheng-lu and ZHAN Hua-si
(No. 9 Gold Geological Party of CAPF, Haikou, 571127, China)

Abstract: The Yongan granitoid pluton, which is located in the southern Qinhang suture zone, is a part of the Da-
rongshan-Shiwadashan composite pluton in southeastern Guangxi. The pluton is composed of porphyritic cordierite-
biotite granodiorite. The results of zircon U-Pb dating indicate that the age of the Yongan pluton is 252. 8 +3.3
Ma, suggesting Late Permian granites. The geochemical characteristics of the granites of Yongan pluton show that
the rocks are rich in Al, K. A/CNK ratios are higher than 1. 1. The standard mineral corundum molecules are
more than 1% . In addition, the rocks are enriched in LREE, and depleted in HREE, and exhibit obvious fraction-
ation between LREE and HREE. The chondrite-normalized REE patterns show right declining, exhibiting enrich-
ment of LREE and slightly negative Eu anomalies. The granites are enriched in large ion lithophile elements ( Rb,
Ba, K, Sr) and depleted in high-field strength elements ( Nb, P, Ti, Ta) and Ba, Sr. Zircon Hf isotopic compo-
sitions of the porphyritic cordierite-biotite granodiorite are mainly characterized by gHf(¢) values of —14 ~ -8,
and the two-stage model ages of 2.3 to 1.8 Ga. In combination with previous data and an analysis of mineralogy

and geochemistry as well as the zircon Hf isotopes and trace elements, it could be concluded that the Yongan pluton
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is strongly peraluminous S-type granite derived from the crustal source. Though the mantle failed to provide the rock

material, the heat for the formation of magma was probably provided by the mantle underplating. The granite was

formed in an extensional environment of the post-collision stage.
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Fig. 1

Sketch geological map of the Bobai-Qinzhou area in southeasern Guangxi Cafter Qi Changshi et al. , 2007)
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Fig.4 Zircon U-Pb Concordia diagram for the granodiorite from Yongan granitoid pluton
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Fig. 6 Primitive mantle normalized trace element spider diagrams and chondrite-normalized REE patterns of Yongan granitoid

pluton (chondrite and primitive mantle values are from Sun and McDonough, 1989)
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PE, KA E - NRAER I 458 . W BHE R (1992)
RO Ar/ P Ar VLRI AR 277 Ma Al K-Ar Y[R
FAFWS 256 Ma, P& 22 BRI K B /NI 25 (2004 3k
53 U-Pb [RA7 Z4EWS 286 Ma. AGE LA-ICPMS
Bifr U-Pb [AIAL WK, $RAF T BAF IR 35 47
o TRk AR R 7 R 82 o AR 19 4L 138 435 AR

35 5 HRR e AR S0 O AR B SE AR AR U7 R =K
1 82 30 R 25 R KA PR VR 0 1 R AR 5, B
TG R PEIR BT B 2 AE B INCE A B UA A 9%
e U EY NG/ =R NI FYN TSI R ¥ NI 53
WA AR NEAL IR e e AN TTT B AE B 3 52 T R 2R
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*3 KREWRAKIERESEA Hf RLRLHE
Table 3 Hf isotopic data of zircon from Yongan granitoid pluton
TR t/Ma 176 He/ 177 Hf 78 Lu/ VT HE T6yLATTHE  (TSHE/TTHE ), gHE (0D gHE (1) Ipy Ipap S
1 245.2 0.282 287 0.000 395 0.010 269 0.282 285 -17.2 —11.849 1 341 2 025 -0.99
2 248.6 0.282 362 0.001 317 0.032 932 0.282 356 -14.5 -9.262 12 68 1 863 -0.96
3 237.9 0.282 256 0.000 731 0.017 623 0.282 253 -18.2 -13.138 1395 2 100 -0.98
4 249.8 0.282 154 0.000 410 0.010 169 0.282 152 -21.9 —-16.459 1524 2 318 -0.99
5 252.8 0.282 254 0.000 388 0.009 529 0.282 252 -18.3 -12.842 1 386 2 093 -0.99
6 259.9 0.282 359 0.000 932 0.019 202 0.282 355 -14.6 -9.046 1258 1 858 -0.97
7 252.6 0.282 306 0.000 543 0.014 302 0.282 304 -16.5 -11.024 1319 1978 -0.98
8 265.3 0.282 254 0.000 257 0.006 772 0.282 252 -18.3 -12.552 1381 2 084 -0.99
9 252.8 0.282 287 0.000 550 0.013 994 0.282 284 ~17.1 —11.693 1 346 2 020 -0.98
10 253.4 0.282 237 0.001 082 0.025 839 0.282 232 -18.9 -13.536 1 434 2137 -0.97
11 250.6 0.282 266 0.000 612 0.016 187 0.282 263 -17.9 —12.484 1 376 2 069 -0.98
12 248. 1 0.282 278 0.000 430 0.010 670 0.282 276 -17.5 -12.092 1 354 2 042 -0.99
13 256.2 0.282 374 0.001 145 0.028 988 0.282 369 -14.1 —-8.637 1 245 1 830 -0.97
14 252.9 0.282 253 0.000 805 0.019 597 0.282 249 -18.4 -12.955 1403 2 100 -0.98
15 257.5 0.282 316 0.001 278 0.030 641 0.282 310 -16.1 —-10.693 1331 1961 -0.96
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Fig. 10 Tectonic environment discrimination diagram for Yongan granitoid pluton Cafter Pearce, 1996)
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