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SHRIMP U-Pb dating of Jingtou composite pluton in Liulong gold orefield of
Xingguo County, southern Jiangxi Province, and its geological significance
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Abstract

The Jingtou composite pluton in the Liulong gold orefield of southern Jiangxi Province is composed of the main body of granitic
diotite and the patched body of diorite. Certain extent of gold mineralization was found in the chloritized patched body, implying a
new prospecting direction in southern Jiangxi. In this paper, SHRIMP U-Pb technique was employed to date the ages of the main
body and the altered patched body. The dating result of the main body is (162.6 =2.6)Ma (MSWD=0.75), whereas the age of the
chloritized patched body is (156.6 = 1.7)Ma(MSWD=0.46). These data imply that the main body and the patched body might
have resulted from the same magma reservoir. From regional geological information and researches on geochemical characteristics of

Jingtou composite pluton, some conclusions have been reached: (1) the intrusion of Jingtou composite pluton took place in Middle
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Jurassic, and the minor body characterized by further differentiation should be the extensional product of the lithosphere; (2) during

the intrusion of the middle-plutonic granite to the hypabyssal diortite-trachydolerite, the magmatic activities lasted for 6 Ma, suggest-

ing that there existed a concentrated period of Au and W/Sn mineralization; (3) in southern Jiangxi Province, the metallogenic age of

Au are basically concordant with that of W/Sn, and the ore-forming processes are mainly concentrated in the period of 150~ 165 Ma.

Key words: geochemistry, SHRIMP, Jingtou composite pluton, gold deposit, W-Sn deposit, southern Jiangxi
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Fig. 2 Geological map of Jingtou granite pluton in Xingguo County, southern Jiangxi Province

1—Quaternary; 2—Cretaceous: 3—Jurassic: 4—Carboniferous;: 5—Devonian; 6—Presinian; 7—Middle Jurassic quartz diorite; 8 —Early Middle

Jurassic granite; 9—Devonian-Triassic hybrid magma granite; 10—diabase vein : 11—Auriferous mineralized vein: 12—Silicified and chloritized

fault: 13—Chalcopyritized and pyritized alteration: 14—Isotope age/testing technique: 15—Fault/ geological boundary: 16— Village
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1
Table 1 Analytical results of major elements of Jingtou granite pluton in Xinguo County souhtern Jiangxi Province
w B %
5102 TlOz A1203 FezO3 FeO MnO MgO
CHC-2 51.42 1.85 19.04 4.52 5.64 0.17 3.07
CHC-3 48.2 1.63 18.65 5.89 5.69 0.2 4.04
CHC-1 58.24 1.15 14.37 2.51 5.93 0.19 2.67
JT-1° 74.76 0.23 13.28 1.54 0.59 0.04 0.51
JT-2”" 72.69 0.3 13.47 2.16 0.82 0.07 1.15
JT-3" 56.18 0.75 16.8 1.44 5.21 0.15 5.32
JT-4" 48.55 1.47 15.3 1.92 8.67 0.11 7.19
wbh % DI A CNK
CaO NayO K0 P05 ]
CHC-2 8.08 2.79 1.56 0.71 0.77 39.55 0.908
CHC-3 7.41 2.4 2.24 0.5 2.19 35.94 0.94
CHC-1 3.98 0.99 3.05 0.41 5.61 56.21 1.181
JT-19 0.15 2 5.6 0.04 1.77 91.48 1.38
JT-29 0.41 2.7 5.12 0.08 1.25 88.43 1.255
J1-39 5.36 2.35 2.15 0.28 1.41 46.74 1.054
JT-49 8.57 2.83 1.29 0 4 32.92 0.707
21% 10% 9%
2 6% 3e
2.1
3f
3d
CHC-1 CHC-2 CHC-3
60 % 30% 5%
5%
28% ~30% ’ 3
40% 25% 2% ~4% 2% ~ 3h
3% 8% ~15%
3a 2.2
o 2.2.1
1
1.1 km? w SO, 58.24% —74.76%
3b ¢ 68.56% SiO,
w SO 75%® A CNK 1.1
o w KO+ Na,O 3.99% ~7.82%
4 6.47% w KO Na,O
w MgO 0.51% ~2.67% 1.44%
w CaO 0.15% ~3.98% 1.51%
3c 50%
(1) . 1986. 1:5
2] . 1974. 1:20
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Fig. 3 Field photographs of Guzhang migmatitic granite (a)» Jingtou composite pluton (bs ¢» dJ» and microscopic photographs

of Jingtou composite pluton Ces £ g5 h)
a. Guzhang migmatitic granite; b. Jingtou chloritized granodiorite (CHC-1); ¢. Chencun chloritized granodiorite (CHC-2); d. Chencun unaltered
diorite: e. Plainlight photograph of Chencun altered diorite (CHC-2): f. Reflective microscopic photo of altered diorite (CHC-2): g. Plainlight
photograph of unaltered diorite (CHC-3); h. Plainlight photo of kaolinized plagioclase phenoeryst in unaltered diorite (CHC-3)
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SiO, 48.20% 2 4a
~56.18% 51.09% Ba Sr Ti
SiO, 53.8% SiO, Rb U Th Nb Ta Ba U Th
48.38% K,0O+ Na,O 4.12% ~4.64% Nb Ta Ti Rb
4.40% Kzo Nazo
MgO 3.07% ~7.19% CaO 5.36% ~8.57%
W W
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Table 2 Trace element content of Jingtou composite pluton wy 107 ¢
Cu Pb Zn As F Li Ti w Rb Be
CHC-3 12 182 90.3 31 0.11% 22.4 4275 <0.50 24.2 2.93
CHC-2 37.2 272 294 100 0.09% 34.3 7354 0.56 144 2.68
CHC-1 7 74.2 179 28.6 0.34% 31.5 4985 2.79 416 5.6
Sc \% Oy Co Ni Sb Zr Nb Mo Sn
CHC-3 28.2 161 2.86 19.9 9.9 0.19 100 27.4 0.58 4.35
CHC-2 29.9 288 9.76 30.2 21.4 0.2 206 20.5 0.74 4.75
CHC-1 22 238 1.82 19.7 1.69 0.14 179 21 0.57 12.7
Hf Ta Th U Cl Ag Au Sr Ba
CHC-3 3.06 1.75 7.61 2.76 277 0.17 17 742 460
CHC-2 5.23 1.23 5.23 1.97 129 0.68 290 684 425
CHC-1 5.22 2.34 13.2 6.68 42 0.51 4 83.1 120
Au 10°°
1000 g
g 1000
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Fig. 4 Primitive mantle-normalized spidergrams a and chondrite-normalized REE patterns b of Jingtou composite pluton in Xingguo County
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Fig. 5 Zircon CL image of representative sample from Jingtou granitic diorite

3 SHRIMP U-Ph SHRIMP U-Ph 3
2 157
3.1 +7.1 ~ 174+£6.1 Ma 2pp 28U 13
CHC-1 206pp, 281-207pp 235y 162.6£2.6 Ma MSWD
5 =0.75 6 U 638X 1070~ 1 826 x
1076 1055x10°¢ 231.6+
3 SHRIMP U-Pb
Table 3  Analytical results of SHRIMP U-Pb dating for zircon samples from Jingtou granitc diorite
206p, U Th 2827}, 206 pp, * 207p},* 207p}, * 206y, * t Matlo
% 1076 107° =y 1076 206ph* + 9% U+ % By % 206pp, 2381 208py, 22T
1.1 1.19 1170 641 0.57 25.2 0.05+7.3 0.17+£7.8 0.025+2.7 158+4.8 152.6+ 9.9
2.1 0.16 819 482 0.61 18.4 0.053+4.2 0.19+5.1 0.026+3 166£5.4  66.6% 6.7
3.1 0.57 815 717 0.91 18.3 0.053+7.8 0.19+8.3 0.026+2.8 164+5.4 171.7+ 7.9
4.1 1.66 638 447 0.72 13.8 0.053+11 0.18+11 0.025+4 157+7.1 16712
5.1 0.42 1143 964 0.87 26.9 0.049+4.5 0.18+5.4 0.027+3.1 174+£6.1 167.8% 6.6
6.1 0.07 4243 221 0.05 149 0.052+1.2 0.29+3.1 0.041%£2.9 257+7.3 264+ 16
7.1 1.11 801 621 0.80 17.5 0.051+7.6 0.18£8.1 0.025+2.8 160£5.3 163.3+ 8.1
8.1 0.68 1500 201 0.14 51.9 0.052+£3.6 0.29+4.5 0.040£2.7 253+6.9 259 +£27
9.1 0.55 1826 1884 1.07 39.7 0.050£2.6 0.17£3.9 0.025+£2.8 161£5.5 158.4+ 5.0
10.1 1.32 1270 897 0.73 29.1 0.047+6.7 0.17+7.5 0.026+£3.2 168£6.0 160.6%+ 7.6
1.1 0.99 1654 1183 0.74 36.5 0.048+4.6 0.17+5.3 0.026+2.7 163+4.9 155.6+ 5.8
12.1  2.04 702 517 0.76 15.9 0.047+11 0.17+11 0.026+2.8 165£5.2 160.4+ 9.4
13.1  0.87 590 189 0.33 19.1 0.050+5.1 0.26+5.8 0.037+2.8 236+6.9 247+16
4.1 1.25 951 688 0.75 20.8 0.047+6.5 0.16+7.1 0.025+2.8 161+5.0 152.3+ 7.2
5.1 1.87 725 483 0.69 15.9 0.054+10 0.19+11 0.025+2.8 159+5.1 165+10
16.1 0.37 1977 224 0.12 63.9 0.053+2.8 0.27+3.8 0.038+2.7 238£6.3 229+£25
17.1  0.41 1471 480 0.34 46.3 0.055+3 0.28%4.1 0.036+2.7 231£6.6 232+11
18.1 2.82 1197 676 0.58 27.1 0.050+13 0.18+14 0.026+2.7 163+5.0 159+17

Pb,

Pb* 2[)4Pb le()Pb ZSSU
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6.6 ~ 9257+7.3 Ma 2°ph 28Uy 5 232.4+5.2 Ma 14
200p}, 2387207 pf, 235 242 £ 14 Ma MSWD= 152.5+3.6 ~ 162.0+5.0 Ma 2°PhL 28U
2.9 w U 590%X10 °~4243x10°° 1 14 206 pp 238207pp 25y 156.6 +
956x10°° w U 2 1.7 Ma MSWD=0.46 8 U 633.59
5 X107 °~1 236.66x 10 ° 888.4 X
S 10°° 1055%x10°°
14 14.1
- 156 Ma
o U
6 Ma
1996 2002 14 206Pb 238U_207Pb 235U
156.6+1.7 Ma MSWD=0.46 8
162.6+2.6 Ma U-Pb 1989 2006
160£1.1 Ma 2001 2006 2007 2008
1614 Ma 2003
158 Ma 2007
160 £ 2 Ma 20053 4
162.2+1.6 ~ 164.1+1.9 Ma 161.6 =
1.1 Ma 2005 2006 2007 1 — 162.6+2.6 Ma
3.2 MSWD=0.75 — 156.6 1.7 Ma
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Fig. 6 U-Pb concordia diagram of zircon SHRIMP data from Jingtou granite in Xingguo County southern Jiangxi Province

(1] . 1986. 1:5
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Fig. 7 Zircon CL image of representative sample from Chencun diorite

4 SHRIMP U-Pb
Table 4 Analytical results of SHRIMP U-Pb dating for zircon samples from Chencun diorite

t Mat2s

Pb, % U 107 Th 10°° *Th U *®pb* 107 "Pb” *Pb" +9% 2"Pb" U+ %  *Pb" U+ %
lehpb ZSSU Z(lSPb 232Th

N N e Y N ]

0.87  891.95 470.75 0.55 18.9 0.050+6.2 0.169*6.4 0.0245£1.8 156.1£2.8 147.1£ 7.7
1.01 1083.11 659.67 0.63 23.6 0.047£6 0.163£6.3 0.0251£1.9 159.7+3.0152.9£ 7.0
1.76  410.92 173.40 0.44 8.6 0.046£12 0.152£12 0.0239+2.4  152.5£3.6 125%14
0.79  1236.66 686.91 0.57 27.3 0.049£6.4 0.172£7.1 0.0255+3.1 162+5.0 159+ 11
0.56  699.30 261.45 0.39 15.1 0.052£3.9 0.177£4.3 0.0249+1.8 158.8£2.9158.3+ 9.5
0.58  956.52 549.62 0.59 20 0.052£3.5 0.1723+4 0.0242£1.8 154+£2.8 153.8%+ 4.9
1.92  633.59 285.31 0.47 13.8 0.047£10 0.162x11 0.0249£1.9 158.3+£3.0 143£15
3.30  651.10 273.82 0.43 14.2 0.044 £22 0.148£22 0.0246+2.4  156.5%£3.7 136%26
1.20  999.56 568.70 0.59 21.5 0.045+£7 0.155+7.2 0.0247+1.8 157.2+2.7 140.6% 7.5
0.21  1033.26 603.64 0.60 21.6 0.053£3 0.1777+3.8 0.0243£2.3  154.8£3.6 154.7£ 5.0
1.02  1079.91 626.02 0.60 22.7 0.047£9.2 0.157£9.6 0.0242£2.5 154.4+3.9143.6% 6.7
1.75  1212.79 867.74 0.74 25.9 0.040£13 0.134x£14 0.0244+2.4  155.5£3.7 144+ 9.7
0.74 1612.32 180.69 0.12 51.2 0.048£4.4 0.24£5 0.0367+2.3 232.4+5.2 174%33
1.63  725.80 391.85 0.56 15.6 0.044£13 0.148+13 0.0246£2.4 156.7+3.8 140£11
1.21 818.13 425.28 0.54 17.6 0.053+7.6 0.181£8 0.0247+2.4 157.3+3.7 150%11

Pb. Pb’ 2%ph 20pp U
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Fig. 8 U-Pb concordia diagram of zircon SHRIMP data from Chencun diorite in Xingguo County southern Jiangxi Province
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