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Timing and tectonic setting of the ophiolite in northeast Jiangxi: Constraints
from zircon U-Pb age, Hf isotope and geochemistry of the Zhangshudun gabbro
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ZHOU Xiao-hua, DUAN Zheng and JU Dong-mei
(Nanjing Center, China Geological Survey, Nanjing 210016, China)

Abstract: The ophiolite in northeast Jiangxi is one of the most important Precambrian ophiolites in South China.
Zircon U-Pb age and Hf isotope of a gabbro collected from Zhangshudun in the northeast Jiangxi ophiolite were
studied for the purpose of constraining the timing and tectonic setting of the northeast Jiangxi ophiolite. LA-
ICP-MS zircon U-Pb dating yielded a weighted mean 2 Pb/?"Pb age of 1 061 + 44 Ma for the Zhangshudun
gabbro, indicating that the northeast Jiangxi ophiolite formed in late Mesoproterozoic. Zircon from the Zhang-
shudun gabbro exhibits a narrow range of initial Hf isotope ratios [eHf(#) =6.22~9.94], with corresponding
tpviof 1.21~1.41 Ga. The eHf(z) values are obviously lower than the value of depleted mantle reservoir
(1061 Ma) and the tpyy values are obviously older than the timing of zircon growth. Geochemistry and zircon
Hf isotopic characteristics show that these gabbros are similar to gabbros of the typical E-MORB. These fea-
tures, combined with previous research results, suggest that these rocks were mostly derived from low degree
partial melting primitive mantle. It is held that the northeast Jiangxi ophiolite was formed in an initial mid-ocean
ridge setting at the beginning stage of the oceanic basin spreading, and the northeast Jiangxi ophiolite is mainly
MOR type ophiolite.
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Fig. 1 Geological sketch map of the northeast Jiangxi ophiolite
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a—schematic tectonic map of South China showing the location of the northeast Jiangxi ophiolite; b—geological map of the northeast
Jiangxi ophiolite Cafter Li ez al., 2008); ¢—section of the Zhangshudun ophiolites
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Fig. 2 Field photograph (a) and microstructure (b) of the gabbro in the Zhangshudun ophiolite
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Pl—plagiaclase; Cpx—cinopyroxene; Opx—orthopyroxene
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Table 1 Major (wy/% ), trace and rare earth (wy/10™%)

elements compositions of the gabbros in Zhangshudun of

BT E(we/10" AR

northeast Jiangxi Province

BHRIEHMBIFICE T E (wy/ %) HEM

g 121028D-121028D- 121028D- 1210ZSD-
12A 1-2B 1-2C 12D
Si0, 44.95 44.43 46.90 44.58
ALO; 14.52 14.98 14.62 14.10
Fe,Os 3.13 3.42 2.13 2.71
FeO 7.35 7.95 9.48 8.19
Ca0 15.79 15.06 11.39 15.52
MgO 7.58 6.99 7.70 8.09
Na,O 2.34 2.37 2.37 2.38
K,O 0.12 0.12 0.20 0.14
TiO, 1.23 1.43 1.46 1.24
MnO 0.16 0.17 0.18 0.17
P,0s 0.13 0.15 0.15 0.13
L.O.1 2.31 2.65 3.08 2.49
TOTAL 99.61 99.72 99.66 99.74
Li 4.12 4.58 16.60 8.05
Be 0.37 0.30 0.29 0.29
Rb 1.58 1.01 1.63 1.16
Sr 389.00 252.00 224.00 267.00
Y 25.00 29.20 27.80 25.30
Nb 10.60 8.57 9.35 6.84
Mo 0.20 0.19 0.46 0.20
Cs 0.12 0.04 0.15 0.11
Ba 23.30 14,20 64.50 27.10
La 5.31 6.54 5.50 5.24
Ce 15.00 18.00 16.10 14.10
Pr 1.88 2.25 2.14 1.81
Nd 8.75 10.30 9.96 8.41
Sm 2.76 3.13 3.09 2.72
Ta 0.98 0.97 1.23 0.74
Pb 4.27 4.31 4.18 3.96
Th 2.95 0.60 0.52 0.37
8] 0.10 0.11 0.10 0.09
Se 43.80 44.60 45.60 47.50
v 302.00 342.00 346.00 326.00
Cr 230.00 171.00 176.00 223.00
Co 42.10 42.90 47.30 45.90
Ni 92.70 79.50 84.90 88.50
Ga 16.40 18.90 16.70 15.70
Th 0.73 0.80 0.74 0.69
Dy 4.59 5.19 4.94 4.65
Ho 1.00 1.05 1.00 0.96
Er 2.85 3.09 2.96 2.87
Tm 0.41 0.44 0.40 0.42
Yb 2.68 2.74 2.82 2.66
Lu 0.39 0.41 0.41 0.39
Eu 1.18 1.42 1.16 1.14
Gd 4.03 4.61 4.30 3.99
Zr 77.70 97.40 94.00 80.70
Hf 1.90 2.30 2.40 2.10
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(1989 F1 Zhou 55 (1991 43 Jll 4 18 &5 AR Jbbg 424 4
7+ Sm-Nd ZEI #2930 Ma F1 154 Mas i85 45
(1992 3K 75 8% < b AR A SO K 5 Sm-Nd [ 35 4F
1541034 Mas 258k 45 (1994) X P48 K Ve R AE
i ) SHRIMP #5 41 U-Pb F#8 4 968 + 23 Ma, I
X} Zhou 55 (1991 Wl 1) Sm-Nd %4 =587 vEAL o5
AT 955 Ma 4ERE . Gao 25 (2009) [F] £ 3K 73 75 ¥
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Table 3 Zircon Hf isotopic compositions of the gabbro (sample 1210ZSD-1-2)

A R/ Ma UOYL/VTHE VOLW/YTHE  VSHE/VTHE lo C7SHE/VTHD,  eHIC(0)  eHI(7) lo tow/'Ga  tpm/Ga
1 1038 0.282 407 0.000 015 0.0026 0.089 4 0.282 657 -12.90 8.28 0.52 1.25 1.37
2 1074 0.282417 0.000 019 0.004 1 0.1404 0.282 634 —-12.57 8.29 0.68 1.29 1.39
3 1067 0.282 451 0.000 008 0.0033 0.1490 0.282 585 —11.36 9.94 0.39 1.21 1.28
4 1071 0.282 430 0.000 007 0.0037 0.1679 0.282 555 -12.11 8.98 0.34 1.25 1.35
5 1074 0.282 344 0.000 010 0.002 5 0.086 3 0.282 794 —-15.13 6.88 0.71 1.33 1.48
7 1050 0.282 345 0.000 020 0.0022 0.1058 0.282 502 —15.09 6.61 0.31 1.32 1.48
10 1038 0.282 494 0.000 016 0.0100 0.3510 0.282 499 -9.83 6.22 0.77 1.41 1.50
11 1076 0.282 415 0.000 022 0.004 0 0.1306 0.282 733 —-12.62 8.29 0.89 1.29 1.39
12 1 069 0.282 409 0.000 025 0.0030 0.096 6 0.282 448 —-12.82 8.68 0.75 1.26 1.36
18 1058 0.282 411 0.000 018 0.0027 0.080 4 0.282759 —-12.75 8.79 1.75 1.24 1.35
30 = 4.3 St anyxttt
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Fig. 7 Plot of 2’Pb/?%Pb age versus eHI(¢)
of zircons from the gabbro (sample 1210ZSD-1-2)
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tectonic setting discrimination diagrams for the gabbro in Zhangshudun of northeast Jiangxi Province
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