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Geochemical characteristics and zircon U-Pb ages of low-grade metamorphic rocks
in Shiqiao region, Ganyu County, Jiangsu Province
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1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China;
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Abstract: The low-grade metamorphic rocks in Shiqiao area are characterized by alkali-rich (Na,0O+K,0 =
6.39%10110.65%), high K,0O (Na,0/K,0 =0.03110.05) and low Na,O. They are further characterized by enrichment
in 1 Rb, Ba, Th, Pb and U and depletion in Sr. The concentration of rare earth elements (REE) is in the range
130.8901232.80 pg/g. These rocks are enriched in light REE (LREE/HREE = 7.92(114.84) and lack of obvious Eu
negative anomaly (6Eu = 0.73010.91). The new shells of metamorphic composite zircon range in age from
Proterozoic era (2483 Ma, 2370 Ma, 2211 Ma and 778 Ma) to Paleozoic era (544 Ma). However, the existence of
Paleozoic-age indicates the low-grade metamorphic rock within Shigiao area belongs to the early Paleozoic (554
Ma). The U-Pb ages of inherited zircons are concentrated at Mesoarchean, Neoarchean, Paleo-proterozoic. The
different age within the news shells of metamorphic composite zircon shows that the inherited zircons were
subjected to metamorphism in the source area. As the preceding feature are different from the paragneiss within
Dabie-Sulu ultrahigh pressure metamorphic belt, the petrogenesis of the low grade metamorphic rock is a klippe.
Key words: zircon U-Pb ages; element geochemistry; low-grade metamorphic rocks; Shiqiao; Ganyu County; Ji-
angsu Province
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Fig.2 Outcrop image and photomicrograph in the Shiqiao region
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1 (%) (ng/g)
Table 1 Representative composition of major and trace element contents in low-grade metamorphic rocks within the Shiqgiao region
1 2 3 4 5 6 7 8
SQ6-1 SQ6-2 SQ6-3 SQ6-4 00SQ-08 00SQ-09 C4-75-14 C6-78-17
SiO, 52.23 73.28 76.91 71.31 60.49 75.50 71.42 75.82
TiO, 0.92 0.80 0.91 0.51 0.93 1.21 0.47 0.16
Al,04 20.56 11.55 9.32 13.03 16.18 9.26 13.00 12.66
FeO 8.58 2.31 3.01 3.33 7.37 4.53 3.92 2.02
MnO 0.03 0.01 0.02 0.01 0.01 0.03 0.10 0.06
MgO 2.49 0.70 0.87 1.07 1.79 1.12 1.20 0.38
CaO 0.21 0.24 0.35 0.26 0.33 0.28 2.46 1.37
Na,O 0.43 0.37 0.31 0.26 0.48 0.35 4.13 5.30
K,0 10.22 8.33 6.08 7.93 10.02 6.02 2.90 1.85
P,0s 0.22 0.21 0.28 0.20 0.23 0.17 0.14 0.10
LOI 3.11 0.95 0.91 1.53 1.83 1.21 0.52 0.26
Total 99.00 98.74 98.87 99.44 99.66 99.68 100.26 99.89
Na, 0O K,0 10.65 8.70 6.39 8.19 10.50 6.37 7.03 7.15
Na,O0/K,0 0.04 0.04 0.05 0.03 0.04 0.05 1.42 2.86
Sc 21.80 5.86 6.54 7.10 12.00 5.60 15.4 7.73
\% 121.00 32.60 49.30 37.30 64.40 43.30 70.7 11.7
Cr 163.00 48.40 65.20 58.60 89.60 40.80 126 116
Co 22.50 4.28 9.98 9.57 15.90 11.00 8.77 2.61
Ni 74.80 20.00 33.80 29.40 54.50 24.60 34.7 8.49
Rb 237.00 127.00 115.00 137.00 221.70 128.40 104 22.0
Sr 108.00 271.00 163.00 146.00 235.00 148.00 120 53.1
Ba 886.00 1830.00 1130.00 1510.00 1327 1135 718 266
Y 26.50 26.28 35.77 19.76 33.06 22.17 27.1 51.0
Zr 201.00 572.00 809.00 230.00 368.00 755.00 124 91.5
Nb 15.40 15.20 19.10 8.87 17.60 30.40 9.48 9.18
Hf 3.82 13.20 18.70 4.92 / / 8.78 3.93
Ta 0.60 0.92 1.16 0.49 / / 2.00 1.68
Pb 11.50 19.70 17.70 8.24 / / / /
Th 9.40 11.60 17.50 4.75 10.50 14.20 28.6 5.24
U 0.72 1.15 2.09 0.60 0.70 0.70 12.9 1.11
La 57.30 28.70 44.00 30.50 52.29 25.78 36.1 353
Ce 103.00 61.20 82.40 61.20 97.00 54.64 59.7 58.5
Pr 10.60 6.88 9.05 6.95 11.58 6.69 5.97 6.13
Nd 38.10 27.50 34.70 28.00 40.33 23.62 25.3 27.4
Sm 6.28 5.42 6.88 5.50 7.41 4.31 4.89 5.61
Eu 1.55 1.36 1.48 1.34 1.93 1.17 1.21 1.02
Gd 4.37 4.41 5.53 4.12 6.38 3.86 6.05 6.16
Tb 0.77 0.81 1.05 0.73 1.03 0.67 0.86 1.20
Dy 3.94 4.43 5.90 3.69 6.06 3.81 4.48 7.66
Ho 0.83 1.00 1.26 0.74 1.20 0.78 0.90 2.02
Er 2.20 2.63 3.55 1.87 3.56 2.40 3.32 6.45
Tm 0.30 0.36 0.47 0.23 0.53 0.39 0.12 0.58
Yb 1.93 2.46 3.20 1.55 3.05 2.39 2.77 5.95
Lu 0.27 0.35 0.46 0.21 0.45 0.38 0.36 1.14
REE 231.44 147.51 199.93 146.63 232.80 130.89 152.03 165.12
LREE/HREE 14.84 7.97 8.33 10.16 9.46 7.92 7.06 4.30
JOEu 0.91 0.85 0.73 0.86 0.86 0.88 0.68 0.53
La/Yb 21.31 8.37 9.87 14.12 12.30 7.74 9.35 4.26
1~4 ; 5~6 [13]; 7~8 [14]
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Table 2 LA-ICPMS U-Pb dating results of zircons from schist in Shigiao area
Pb Th U 207131, 206 2077y, 235 2067y, 238 27pb/**Ph 206pp/238y
Th/U Pb/~""Pb Pb/~°U Pb/~*U
(hg/e)  (ngle)  (ng/e) (Ma) (Ma)
1 SQ6-2-1-1 141 73 251 0.29 0.1643+44 9.6038+2773 0.4204+66 2502+46 2262.4+£29.9
2 SQ6-2-1-2 97 83 207 0.40 0.1379+40 6.6515+1878 0.3477+51 2211450 1923.4+24.2
3 SQ6-2-2-1 122 236 229 1.03 0.1244+43 6.0927+2213 0.3515+52 2021£61 1941.8 +24.6
4 SQ6-2-3-1 121 111 200 0.56 0.1650+61 9.9120+£3696 0.4316+59 2509+62 2312.8 £26.7
5 SQ6-2-4-1 141 31 299 0.10 0.1571+67 8.1686+3518 0.3726+51 2425+72 2041.4+24.1
6 SQ6-2-5-1 23 31 45 0.69 0.1499+75 7.6749+3782 0.3694+73 2346£85 2026.5+34.2
7 SQ6-2-6-1 47 46 75 0.61 0.1650+63 10.0885+4101 0.4386+86 2509+65 2344.2+38.3
8 SQ6-2-6-2 105 433 835 0.52 0.1082+47 1.3445+602 0.0898+23 1769+80 554.1+13.9
9 SQ6-2-7-2 69 231 390 0.59 0.1084+50 1.94930+981 0.1284+21 1772483 778.5+12.2
10 SQ6-2-8-1 95 172 250 0.69 0.1720+72 6.0596+2801 0.2540+77 257775 1459.3£39.4
11 SQ6-2-8-2 52 73 80 0.91 0.1626+74 9.7186+4597 0.4275+82 2483+76 2294.6+37.1
12 SQ6-2-9-1 45 86 76 1.13 0.1335+58 7.3110+3535 0.3913+97 2144+76 2128.7+44.8
13 SQ6-2-10-1 160 380 647 0.59 0.1597+56 3.4151+1329 0.1528+29 2454+59 916.7£16.4
14 SQ6-2-10-2 78 144 240 0.60 0.1521+55 4.9035+£1982 0.2303+48 2370+62 1336.2+25.1
15 SQ6-2-11-1 211 238 438 0.54 0.2411+10 9.3493+4436 0.2763+68 3127466 1572.9 +34.4
16 SQ6-2-12-2 85 140 152 0.92 0.1226+52 6.6206+£2827 0.3877+69 1995+76 2112.4+32.1
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