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Neoproterozoic (~850 Ma) subduction in the Jiangnan orogen: evidence from
the SHRIMP U-Pb dating of the SSZ-type ophiolite in southern Anhui Province

DING Bing-hua', SHI Ren-deng!*?, ZHI Xia-chen', ZHENG Lei' and CHEN Lei!
(1. CAS Key Laboratory of Crust-Mantle Materials and Environments, School of Earth and Space Sciences, University of
Science and Technology of China, Hefei 230026, China; 2. Laboratory of Continental Collision and Plateau Uplift,
Institute of Tibetan Plateau Research, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: The Fuchuan ophiolite is preserved well in the Jiangnan orogen of South China. In Fuchuan area, ophiolite is composed of
the largest mantle peridotite massif in the orogen, cumulated rocks, pillow lavas and some ribbon cherts. The mantle peridotite massif
includes major massive harzburgite with high-Cr* value (54 to 60) spinels and U-shaped REE patterns. The cumulated rocks are
composed of dunite, wehrlite and gabbro, thus being of the DPG type. All these features are consistent with those of the Izu-Bonin-
Mariana peridotites, indicating that the Fuchuan ophiolite was formed in the supra-subduction zone (SSZ). The SHRIMP U-Pb ages
of the co-magmatic zircon domains from gabbro that intruded the harzburgite and the wehrlite are 848 * 12 Ma (n =7, MSWD=
1.9) and 827 + 9 Ma (n =12, MSWD=1.4), respectively. The SSZ-type ophiolite and its ages suggest that the subduction of the
ancient ocean between the Yangtze terrain and the Cathaysian (called “Jiangnan Ocean”) terrain started before Neoproterozoic. It is
inferred that the tectonic transform of the Jiangnan Ocean from spreading to subduction began before Neoproterozoic in southern
Anhui Province, and the Yangtze terrain and the Cathaysian terrain started to collide before 848 Ma.
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Fig. 1 Schematic map showing the distribution of ophiolite in southern Anhui within the Jiangnan orogen modified after No. 332
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Fig. 2 Outcrops of representative rocks of the Fuchuan ophiolite in southern Anhui Province
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Fig. 3 Sections of the Fuchuan ophiolite showing lithology and locations of SHRIMP U-Pb analytical samples
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Fig. 4 Photomicrographs of harzburgite and wehrlite from the Fuchuan ophiolite
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Table 1 Electron microprobe analyses of olivine in harzburgites from the Fuchuan ophiolite
NaO  K,O MnO MgO CaO FeO ALO; TiO;, Cr,0; SiO, Total Fo
1 - - 0.03 50.18 0.01 8.20 - 0.02 0.03 41.44 99.90 91.60
2 - 0.18 50.16 0.01 8.21 - 0.01 0.02 41.86 100.45 91.59
3 - 0.06 50.18 - 8.43 - 0.01 - 41.59 100.27 91.39
FCOD 4 0.02 - 0.10 49.59 0.04 7.90 0.01 0.01 - 41.35 99.01 91.79
g 5 0.01 0.02 0.10 50.21 0.01 8.34 0.02 0.03 - 41.47 100.21 91.48
6 - 0.03 50.18 0.01 8.20 - 0.02 0.03 41.44 99.90 91.60
7 - 0.18 50.16 0.01 8.21 - 0.01 0.02 41.86 100.45 91.59
8 - 0.12 50.12 - 7.59 0.01 - 0.04 41.43 99.30 92.17
9 - 0.06 50.19 0.05 8.00 - - 0.05 41.16 99.51 91.80
FC-6B 10 - 0.12 50.12 - 7.59 0.01 - 0.04 41.43 99.30 92.17
11 - 0.06 50.19 0.05 8.00 - - 0.05 41.16 99.51 91.80
12 - 0.19 49.45 0.02 7.85 - - 0.01 41.32 98.84 91.82
FCI9A 13 - 0.17 49.93 0.01 8.42 - - 0.01 41.41 99.97 91.36
14 0.01 0.12 49.11 0.02 8.20 - 0.02 0.01 41.43 98.91 91.44
2 wp %
Table 2 Electron microprobe analyses of orthopyroxene in harzburgites from the Fuchuan ophiolite
NazO Kg O MHO MgO CaO FeO Alz 03 'riOz Crz 03 5102 Total Mg # En Fs Wo
1 - 0.01 0.06 33.61 1.33 5.47 1.98 - 0.79 56.72 99.96 91.63 89.23 8.24 2.53
2 - 0.0 0.22 33.44 1.76 5.44 1.73 0.01 0.84 56.84 100.30 91.64 88.27 8.39 3.35
FC2D 6 0.01 - 0.10 33.98 1.22 5.45 1.80 - 0.70 56.93 100.19 91.74 89.49 8.20 2.3l
1 0.01 - 0.11 33.43 1.44 5.06 2.06 - 0.88 56.28 99.26 92.17 89.47 7.77 2.76
3 0.03 - 0.12 33.24 1.18 5.58 2.08 0.01 0.91 57.00 100.15 91.39 89.16 8.57 2.27
1 0.02 - 0.17 32.99 1.35 5.14 2.12 - 0.92 56.45 99.16 91.97 89.30 8.07 2.63
2 - - 0.20 32.86 1.31 5.26  2.04 0.01 0.94 56.47 99.09 91.77 89.14 8.31 2.55
FC9A 6 0.06 - 0.17 33.47 0.77 5.56 1.93 0.02 0.77 57.06 99.82 91.47 89.88 8.64 1.48
8 - - 0.09 33.52 1.31 5.60 2.00 - 0.72 56.61 99.85 91.43 89.02 8.48 2.50
11 0.07 - 0.17 33.11 1.73 5.04 2.12 0.02 0.84 56.29 99.40 92.13 88.81 7.85 3.33
3 FC-22 wg %
Table 3 Electron microprobe analyses of clinopyroxene and olivine in wehrlite of the Fuchuan ophiolite
Na,O K,O MnO MgO CaO FeO ALO; TiO, CrO; SO, Total Mg* En Fs Wo
1 0.45 - 0.09 17.16 19.47 5.65 3.47 1.29 0.88 51.24 99.70 84.41 49.93 9.36 40.71
2 0.59 - 0.22  16.21 20.97 5.48 3.48 0.79 1.27 51.55 100.56 84.06 47.00 9.28 43.71
3 0.53 - 0.16 16.80 20.31 4.92 3.45 0.91 1.08 51.34 99.50 85.90 49.05 8.32 42.62
4 0.53 - 0.19 16.62 21.03 4.79 3.67 0.75 1.15 51.36 100.08 86.09 48.14 8.09 43.77
5 0.53 - 0.19 15.87 21.68 4.45 3.75 1.63 0.90 50.95 99.94 86.39 46.60 7.65 45.76
Na,O K,O MnO MgO CaO FeO ALO; TiO, Cr05 SO, Total Fo
6 - 0.00 0.20 45.21 0.01 14.62 0.04 0.03 - 40.13  100.22  84.46
7 0.02 - 0.16 46.22 0.01 13.66 - 0.05 0.05 40.32 100.47 85.63
8 - - 0.29 45.53 0.05 14.22 - 0.01 - 39.87 99.96 84.77
9 0.01 0.01 0.30 45.17 0.06 13.98 - 0.02 - 40.02 99.57  84.86
10 0.02 0.01 0.33 45.63 0.03 13.57 - 0.03 0.02 40.25 99.90 85.37
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Table 4 Electron microprobe analyses of spinel in harzburgites and wehrlite of the Fuchuan ophiolite
Na,O  K,O MnO  MgO CaO FeO  Fe,O3  ALO;  TiO, CrnO; SO, Total  Mg* Cr?
1 - - 0.38 14.69 - 13.29  1.65 23.31 0.09 47.85 - 101.10 66.33 57.93
2 0.05 - 0.32  14.65 - 13.75 1.44 24.59 0.09 46.59 0.03 101.38 65.50 55.97
FC4B 3 0.0l  0.01 0.28 13.87 —  14.89 1.31 26.04 0.28 44.32 -  100.89 62.41 53.31
4 - - 0.26 13.96 - 15.01  2.15 25.25 0.28 45.04 - 101.72 62.38 54.47
5 0.02 - 0.23  14.40 - 14.21 1.50 25.69 0.16 44.98 - 101.03 64.36 54.01
FC-6B 6 - 0.02 0.32  14.05 - 13.63 1.13  23.01 0.05 47.04 - 99.14 064.77 57.83
7C  0.02 -  0.37 13.8 -  13.55 1.95 21.73 0.03 47.09 0.04 98.44 64.56 59.24
8§ C - - 0.48 12.73 - 15.56 1.23 21.76 - 48.02 - 99.66 59.33 59.69
FC.9R 9 R - 0.02 0.36 12.27 - 16.28 2.05 23.06 0.01 45.50 - 99.35 57.33 56.96
10 R - - 0.43  12.10 - 16.38 1.50 22.72 0.02 46.66 - 99.66 56.84 57.94
11 R 0.03 0.01 0.50 12.01 - 15.81 0.05 22.23 0.03 47.57 - 98.23 57.53 58.93
12 R - - 0.34  12.24 - 16.04 1.44 22.37 0.03 46.20 - 98.51 57.63 58.08
13 0.02 - 0.50 10.79 - 18.60 3.87 23.09 0.62 42.73 - 99.82 50.84 55.38
14 0.02 - 0.43  10.79 - 18.49 3.90 23.05 0.59 42.18 - 99.04 50.98 55.11
FCI9A 15 - 0.01 0.45 10.58 - 19.22  2.50 24.00 0.13 43.08 - 99.72  49.53 54.63
16 - - 0.44 11.01 - 18.63 3.02 24.53 0.02 41.97 - 99.31 51.31 53.44
17 - - 0.37 10.36 - 19.22 3.09 22.35 0.44 44.25 - 99.77 49.00 57.06
18 0.01 0.02 0.48 3.44 - 25.50 31.68  9.62 2.30  26.52 - 103.13 19.37 64.91
FC-22 19 0.01 - 0.48 3.17 - 25.60 31.82 8.66 2.43  26.54 - 102.29 18.07 67.26
20 - - 0.65 2.48 = 26.70  29.38  9.09 1.88 28.16 - 101.65 14.22 67.51
- Mg” 6a
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Table 5 Representative chemical composition of the Fuchuan ophiolite

FC2A FC-2B FC-2C FC-06B FC-08B FC-09C FC-17A FC-17B FC-18 FC-19 FC-22
SiO, 39.48 40.82 40.81 39.46 39.97 39.94 40.30 40.04 39.64 39.02 39.06
ALO; 0.61 0.52 1.64 0.63 0.67 0.70 0.73 0.68 0.57 0.36 5.34
Fe; O3 5.39 5.83 4.67 5.37 5.63 5.97 5.87 5.98 5.60 2.59 11.17
FeO 1.13 0.77 2.63 1.17 0.85 1.13 0.89 0.85 1.13 6.06 0.87
MgO 38.77 37.19 36.29 38.36 39.02 38.33 37.16 38.16 38.90 38.06 31.24
Ca0O 0.18 0.16 0.59 0.24 0.19 0.21 0.16 0.21 0.24 0.16 4.00
Na,O 0.94 0.33 0.48 0.10 0.21 0.06 0.18 0.60 0.08 0.14 0.14
K,O 0.036 0.020 0.013 0.013 0.012 -4 0.016 0.026 0.011 0.012 0.026
MnO 0.08 0.10 0.09 0.09 0.08 0.09 0.09 0.09 0.09 0.05 0.15
P,0Os 0.002 0.001 0.004 0.001 0.001 0.003 0.001 0.001 0.002 0.003 0.013
TiO, 0.009 0.003 0.085 0.006 0.008 0.010 0.002 0.004 0.004 0.004 0.236
Cry,0O4 0.36 0.46 0.37 0.38 0.37 0.45 0.43 0.41 0.34 0.24 0.36
NiO 0.27 0.25 0.23 0.24 0.27 0.26 0.25 0.26 0.25 0.27 0.19
CO, 0.17 0.23 0.24 0.19 0.17 0.18 0.15 0.12 0.23 0.15 0.16
H,O" 12.70 13.10 11.85 13.20 13.11 12.56 13.12 12.66 12.95 12.84 7.05
Total 100. 12 99.79 99.98 99.45 100.57 99.89 99.34 100.09 100.04 99.97 100.01
Mg* 86.63 86.08 84.16 86.47 86.83 85.49 85.76 85.96 86.30 81.93 74.09
La 0.079 0.030 - 0.013 0.030 0.044 0.043 - 0.016 0.013 0.520
Ce 0.12 0.057 - 0.026 0.062 0.130 0.035 - 0.025 0.029 0.860
Pr 0.0110 0.007 2 - 0.002 5 0.0063 0.024 0 0.0180 - 0.003 4 0.0037 0.2300
Nd 0.038 0.028 - 0.011 0.021 0.140 0.089 - 0.012 0.020 1.400
Sm 0.006 0 0.007 1 - 0.002 5 0.005 2 0.0550 0.0310 - 0.004 8 0.007 3 0.5100
Eu 0.0024 0.0030 + 0.0012 0.002 7 0.0120 0.0059 - 0.0020 0.0030 0.2100
Gd 0.007 8 0.0099 - 0.003 4 0.0055 0.064 0 0.040 0 - 0.0038 0.008 4 0.7000
Th 0.0007 0.001 4 - 0.000 5 0.000 7 0.0140 0.006 2 - 0.000 7 0.0017 0.1300
Dy 0.0054 0.0110 - 0.0033 0.0049 0.0910 0.0400 - 0.004 4 0.008 1 0.8300
Ho 0.0013 0.002 1 - 0.0012 0.0015 0.0210 0.0100 - 0.0012 0.002 3 0.190 0
Er 0.004 7 0.006 6 - 0.004 1 0.008 8 0.0560 0.0320 - 0.006 7 0.0057 0.5300
Tm 0.0014 0.0014 - 0.0013 0.002 5 0.008 7 0.004 8 - 0.0014 0.0011 0.0740
Yb 0.014 0.013 - 0.012 0.022 0.064 0.032 0.014 0.0100 0.4800
Lu 0.0031 0.0027 - 0.0030 0.004 4 0.0110 0.006 7 - 0.003 1 0.0017 0.076 0
Sc 6.93 8.17 - 6.97 6.28 7.72 8.19 - 6.22 4.43 15.8
\% 23.5 24.3 - 27.8 25.1 22.8 27.2 - 23.3 14.6 84.9
Cr 2528 3570 - 2 785 2720 2 879 3318 - 2 460 1213 2 588
Co 95.7 96.6 - 91.6 94.3 91.4 93.9 - 90.7 104.0 117.0
Ni 2136 2 049 - 1996 2056 1942 1985 - 2 048 2121 1388
wy % wp 107% —
11
5 SHRIMP U-Ph Th U 0.21~1.49 0.1
Claesson et al. 2000
25~100pm
2 848 + 12 Ma n =17
10 6 FC-22 MSWD= 1.9 827t9 Ma n =12 MSWD= 1.4
1 4 MSWD SSZ
2 26pp 28y 848 +12 Ma
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Table 6 SHRIMP U-Pb analyses of zircons from wehrlite and gabbro in the Fuchuan ophiolite
g 1076 ' Me
- WY sy, 2wy . - - a
Pb % U ’I‘h 21)61')1) ZJSU 9% 2()7Pb 235U % _[|(\I)b -3SU + 16
1 4.89 82 29 0.37 0.1386 2.4 0.930 2.0 836.7 18.7
5 1.61 407 121 0.31 0.1399 1.9 1.201 3.8 844.3 15.1
6 0.87 421 85 0.21 0.1470 1.9 1.301 3.5 884.4 15.4
7 1.48 128 92 0.75 0.1348 2.4 1.241 5.4 815.5 18.1
FC-5 11 0.48 334 99 0.31 0.1436 2.1 1.362 3.4 865.2 16.6
12 0.28 326 52 0.16 0.1383 1.9 1.281 2.4 835.0 14.7
14 0.89 348 91 0.27 0.1404 1.9 1.312 3.5 846.9 14.9
1 2.41 93 69 0.77 0.1391 2.4 1.321 6.6 839.4 19.1
2 2.48 108 100 0.96 0.1359 2.0 1.206 6.2 821.6 15.7
4 0.46 360 520 1.49 0.1381 2.3 1.247 3.5 833.6 18.3
5 2.46 98 99 1.05 0.1292 2.2 1.151 8.6 783.5 15.9
6 2.13 121 102 0.87 0.1431 2.0 1.196 6.0 862.4 16.3
7 3.40 112 80 0.74 0.1382 2.6 1.200 13.0 834.7 20.5
8 1.07 245 278 1.17 0.1371 1.9 1.246 3.3 828.1 14.9
. 10 1.61 201 131 0.67 0.1331 2.0 1.215 6.5 805.6 15.1
FE220 0 250 132 102 0.80 0.1377 2.1 1.176 8.5 831.8 16.1
12 1.79 215 149 0.72 0.1388 1.9 1.206 5.7 837.7 15.3
13 0.71 177 179 1.04 0.1358 2.1 1.333 5.2 820.9 16.2
15 0.92 325 341 1.08 0.1375 1.9 1.232 3.2 830.7 14.7
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