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SHRIMP zircon U-Pb dating, geochemistry and zircon Hf isotopic characteristics
of granitoids in Keshuling granites, Jiangxi Province and their genetic analysis

GUO Chun-li', CHEN Yu-chuan?, LIN Zhi-yong®, LOU Fa-sheng* and ZENG Zai-lin®
(1. MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese Academy of Geological
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Abstract: The Keshuling-Xian’ etang greisen-quartz vein type tungsten-tin polymetallic deposit located in
Chongyi County of Jiangxi Province is one of the medium-sized tungsten polymetallic deposits in South China. It
is closely related to felsic Keshuling granite outcropped in South mining area. SHRIMP zircon U-Pb dating of a
fresh granitic sample from the drilling core has yielded ages of 251.5+ 6.6 Ma and 202 = 15 Ma. The Keshuling
granites fall into the peraluminous, high-K and calc-alkali category revealed by whole rock analysis. SiO,, total
alkaline (Na,O + K,0), Fe,O3 and FeO contents of the Keshuling granitic intrusion are 73.51% ~74.23%,
6.58% ~7.77%, 0.01% ~0.07% and 0.49% ~0.95% respectively. K,O/Na,O and A/CNK ratios of the
Keshuling granitic intrusion are 1.05~1.98 and 1.17~1.60 (>1.1) respectively. The low REE total content
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(SREE=43.98 X 10 ©~80.16 X 10" %) demonstrates intense differentiation and crystallization at the petro-
genic stage, which is the characteristics of typical Nb and Ta-bearing granites in South China. The (La/Yb)y
and 0Eu of the Keshuling granites are 2.53~7.80 and 0.09 ~0.20 respectively. According to chondrite-nor-
malized REE patterns, the REE of the Keshuling granitoids have “tetrad effect”. Granites and pegmatites of
“tetrad effect” are crystallization products of residual melting at the last stage of granitic magmatism. Intensive
fractional crystallization can result in enrichment of volatile matters (H,O, F, Cl, B, P), alkali metals (Na, K)
and some ore-forming elements (REE, Nb, Ta, Li, Be) in residual melt. In the primitive mantle-normalized
trace element spidergram of the Keshuling granites, defective values of Sr, Eu and Ti show that there existed
crystallization and separation of feldspars and ilmenites. The 7 Lu/'"Hf and f| s ratios of zircons in the
Keshuling granitic intrusion are 0.000 373 ~0.003 818 and —0.99~ —0.88 respectively, which are lower than
those of the upper crust. The "Hf/""Hf ratios (0.281 819~0.282600), eHf(z) values (between — 14.5 and
—1.3) and Ty (3.21~2.55 Ga) are representatives of an Archean crustal reservoir. Ca/(Mg+ Fe)— Al/(Mg
+Fe) diagram indicates that Triassic granitoids in South China mainly originated from metagreywackes and
pelites, with the involvement of a small amount of metamorphic basalts and tonalities. Two positive eHf(t) val-
ues (+2.4 and +3.0) of zircons indicate that mantle sourced zircons were captured during the elevation and
emplacement of felsic magma. Compared with previous achievements, it is suggested that the Triassic granitic
rocks including the Keshuling granites in South China were formed in a post-collisional tectonic setting or at the
late stage of syn-orogenic tectonic setting. During the relaxation after extruding process, the felsic magmas were
fomed by partial melting of thickening crustal materials.

Key words: SHRIMP zircon U-Pb ages; geochemistry; Hf isotopic analysis; Keshuling granites; Triassic;
South China
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Fig. 2 Zircon Cathodoluminescence images of Keshuling granites
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1 SHRIMP U-Pb
Table 1 Results of SHRIMP zircon U-Pb dating of Keshuling granites
wp 10~ 6 2()7Pb * Zl)f)Pb * 2()7Pb * 235U ZUGPb * 238U
206 Lo 206Pb 238U
U T‘h 2()()Pb * Th U P c 0 i 16 Ma
% % %
1 KSL-2-1.1 686 612 21.6 0.92 1.49 0.0564 8.2 0.28 9.1 0.0361 3.9 228.6+£8.7
2 KSL-2-2.1 214 125 13.2  0.60 1.39 0.0586 9.1 0.57 9.9 0.0706 3.9 439.7£16.6
3 KSL-2-3.1 304 132 40.9 0.45 0.60 0.0706 2.1 1.51 4.5 0.1555 4.0 932.0+34.7
4 KSL-2-3.2 10122 192 359.9 0.02 0.54 0.0538 1.0 0.31 3.9 0.0412 3.8 260.1+9.6
5 KSL-2-4.1 2103 418 136.1 0.21 0.19 0.0556 1.0 0.58 3.9 0.0752 3.8 467.5+17.1
6 KSL-2-5.1 8573 246 317.2 0.03 0.60 0.0542 1.4 0.32 4.0 0.0428 3.8 270.2+10.0
7 KSL-2-5.2 720 40 25.2  0.06 1.05 0.0481 5.1 0.27 6.4 0.0403 3.8 254.5+9.6
8 KSL-2-6.1 21268 3590 569.0 0.03 0.25 0.0517 1.2 0.22 4.0 0.0311 3.8 197.2+7.3
9 KSL-2-7.1 572 299 71.4  0.54 0.32 0.0755 1.4 1.51 4.2 0.1448 3.9 872.0+31.9
10 KSL-2-8.1 14214 200 391.5 0.01 0.29 0.0521 0.9 0.23 3.9 0.0320 3.8 202.9+7.6
11 KSL-2-9.1 2024 117 90.0 0.06 0.37 0.0532 1.5 0.38 4.2 0.0516 3.9 324.1£12.3
12 KSL-2-10.1 3780 383 123.4 0.10 0.31 0.0502 1.6 0.26 4.1 0.0379 3.8 239.8+8.9
13 KSL-2-11.1 9434 279 268.8 0.03 0.62 0.0504 1.2 0.23 4.0 0.0330 3.8 209.0+7.9
14 KSL-2-12.1 9777 202 334.5 0.02 0.80 0.0513 1.8 0.28 4.2 0.0395 3.8 249.7+9.3
15 KSL-2-13.1 709 286 21.6 0.42 1.46 0.0529 6.4 0.25 7.6 0.0349 4.1 221.1+8.8
16 KSL-2-14. 1 6741 241 243.4 0.04 0.30 0.0501 1.2 0.29 4.0 0.0419 3.8 264.6+£9.8
17 KSL-2-15.1 29011 318 755.1 0.01 2.29 0.0587 3.2 0.24 5.0 0.0296 3.8 188.1+7.1
18 KSL-2-16.1 15244 291 479.3 0.02 0.34 0.0512 1.0 0.26 3.9 0.0365 3.8 230.9+8.6
19 KSL-2-17.1 623 324 21.7 0.54 1.48 0.0465 10.2  0.26 10.9  0.0400 3.9 252.5+9.6
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2 wi % wg 107°
Table 2 Major wy % and trace wy 10”° element compositions of Keshuling granites
SO, TiO, ALO;s CaO Nap,O KO Fe,O5 FeO MgO MnO P05 LOI Total
KSLO2 74.23 0.07 14.52 0.65 3.3 4.47 0.01 0.49 0.2 0.03 0.21 1.32 99.5
KSLO3 73.51 0.16 14.89 0.51 2.21 4.37 0.17 0.95 0.42 0.09 0.27 1.87 99.42
KO+ NaO KO NapO A CNK Li Be Ga Rb Sr Zr Nb Cs Ba Hf
KSLO2 7.77 1.35 1.27 202.69  14.35 23.9 505.4 56.26 49.73 20 34.13 72.28 1.96
KSLO3 6.58 1.98 1.6 140. 44 5.0 30.34  591.35 37.95 81.45 31.22 48.21 56.6 3.29
Ta Pb Bi Th U Y RbSr NbTa Hf Zr La Ce Pr Nd
KSLO2 4.13 81.48 4.06 6.26 23.25 11.29 8.98 4.84 0.04 8.26 17.44 1.98 7.62
KSLO3 9.8 25.81 5.55 11.02 47.67 31.54 15.58 3.19 0.04 13.17 28.37 3.36 13.09
Sm Eu Gd Th Dy Ho Er Tm Yb Lu SREE OEu La Yb
KSL02 1.95 0.13 1.97 0.33 2 0.37 0.93 0.13 0.76 0.11 43.98 0.2 7.8
KSLO3 3.28 0.1 3.67 0.76 5.13 1.11 3.25 0.52 3.73 0.62 80.16 0.09 2.53
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Fig. 5 SiO; versus K,O diagram of Keshuling granites
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0 KSL21.1 229 0064188 0.001314  0.282600 0.000032 0.282594 6.1 1.3 932 3211 0.9
02 KSL22.1 440  0.031689  0.000803 0.282589  0.000028 0.282582 —-6.5 +3.0 935 2734 —0.98
03 KSL23.1 932  0.018052 0.000430 0.282264 0.000019  0.282257 —18.0 +2.4 1374 2561 —0.99
04 KSL2:3.2 260 0.069480  0.001840  0.282293  0.000017  0.282284 —16.9 —11.5 1385 2829 —0.94
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