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Geochronology and geochemistry of Zhushan metagabbro in Yilan,
eastern Heilongjiang and its tectonic implication
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Abstract; The authors analyzed zircon geochronological data and geochemical data of Zhushan metagabbro
from Yilan, eastern Heilongjiang to determine their age, petrogenesis and tectonic setting. Zircons from metagabbro
are euhedral-subhedral in shape with typical striation absorption features and high Th/U ratios (0. 20 ~0. 86) , im-
plying their magmatic origin. LA-ICP-MS zircon U-Pb dating shows that Zhushan metagabbro from Yilan formed
during Late Permian with age of (256 +3) Ma. The geochemical characteristics show that these metagabbros are
low in silicon and high in magnesium, iron, aluminum and calcium. The rocks are enriched in LREEs and LILEs
(Rb, Ba), and depleted in HREEs and HFSEs (Nb, Ta, Zr, Hf and Ti). Combined with the regional geological
data, it is proposed that Zhushan metagabbro was derived from a mantle wedge that had been metasomatized by sub-
ducted slab-derived fluids. Its formation was probably related to the subduction of a paleo-oceanic plate, which im-
plies that the collision between the Jiamusi Massif and the Songnen Massif may have not happened before Late Per-
mian.
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Fig. 1 Tectonic map of Northeast China (a) and simplified geological map of Yilan area (b)
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Fig. 2 Zhushan metagabbros from Yilan that intrude the marble of Heilongjiang Complex (a), late-stage granitic dyke

(b), gneissic structure (c) and garnet metamorphic mineral (d)
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Fig. 3 Local occurrence of amphibolization of clinopyroxene in Zhushan metagabbros from Yilan (a), sericitization,

zoisitization, epidotization alteration of plagioclase (b, ¢) and plagioclase inclusions (d) in hornblende
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Table 2 Major (%) and trace (10 ) element compositions for Zhushan metagabbros from Yilan

i D002 D003 D004 D005 D007 D008 D009 D010 D015 D021
Sio, 47.59 47.56 52.25 48.45 48. 00 47.96 55.92 48. 69 59.95 48. 81
TiO, 1.71 1. 54 1.57 1.83 1.57 1.68 1.01 1.75 1.08 1.36
Al 0, 19.90 19.12 18.29 19.35 18.94 17.83 19.18 19.23 18.08 18.22
Fe, 0, 10. 02 10. 26 8.90 9.92 10. 70 11.18 6.68 9.85 6. 44 11.05
MgO 4.60 5.33 4.18 4.75 5.15 4.91 2.57 4.76 1.83 5.10
Ca0 7.88 8.99 7.58 8. 45 8.15 8.92 7.51 8. 46 5.91 9.37
Na, O 3.49 3.38 3.31 3.35 3.21 3.53 4.33 3.46 3.34 3.29
K,0 2.14 1.70 1.70 1.73 1.79 1.48 1.16 1.58 1.49 1.22
MnO, 0.08 0.10 0.07 0.14 0.17 0.19 0.07 0.11 0.12 0.13
P, 0 0.15 0.08 0.08 0.06 0.04 0.12 0.09 0.08 0.05 0. 04
LOI 2.44 1.93 2.04 1.93 2.26 1. 69 1.44 2.01 1. 69 1.36
Total 100. 00 99. 99 99.97 99. 96 99. 98 99. 49 99. 96 99.97 99. 98 99. 96

Sc 17.90 17.90 17.10 20.70 17.90 23.20 12.90 17. 60 6.51 26. 40
\% 95. 40 122. 00 131. 00 140. 00 125.00 162. 00 65.00 129. 00 48. 80 147. 00
Cr 7.89 18.20 25.30 28. 60 22. 80 27. 80 13.70 32. 60 8.54 37.10
Co 19.50 25.30 19.20 22.70 25.40 23.70 11. 00 21.50 8.87 20. 80
Ni 6. 05 9.77 9.48 11.00 9.19 11.70 5.40 18. 60 4.13 7.89
Cu 17.50 10.70 14.20 15.80 12.70 16. 10 9.46 15.80 8. 44 11.50
Zn 158.00 156. 00 171. 00 158. 00 178. 00 170. 00 117. 00 163. 00 87. 50 178. 00
Ga 29.20 27.30 28.70 27. 80 27.30 27.00 26. 40 27.30 22.90 29.90
Rb 72.90 45.10 51.50 49. 50 56. 60 35.10 26. 80 43.10 51.80 24.50
Sr 882.00  803.00 833.00  844.00  810.00  871.00  973.00  869.00  940.00  866.00
Y 21.50 26. 50 24.40 25. 60 29. 60 30. 60 13.50 23. 60 9.03 35.50
Zr 242.00 151.00  216.00  200.00 185. 00 192.00  266.00  211.00  372.00 138.00
Nb 13. 40 12.50 12.70 13.20 15. 60 13.20 10. 40 14. 20 8. 61 11.90
Cs 1.08 0. 44 0. 66 0. 64 1.02 0. 81 0.51 0.71 0.61 0.49
Ba 1087.00  781.00 1124.00 1052.00  966.00  658.00  505.00  965.00 1012.00  417.00
La 35.10 23.60 19.50 23. 40 26. 50 25.70 90. 50 29. 50 56. 40 31.99
Ce 74. 90 57.90 49. 40 61.50 68. 80 65. 40 148. 00 71.50 98. 10 82.50
Pr 10. 20 8.28 7.34 8.96 9. 66 9.45 15.30 10. 10 10. 30 12.20
Nd 44. 40 37. 60 35.70 40. 40 44. 80 43.30 50. 60 43.00 34. 80 55.30
Sm 7.99 7.42 7.53 7.78 8.35 8.30 6.68 8.27 4.13 10.90
Eu 2.32 1.98 2.10 2.33 2.08 2.38 2.20 2.25 1.74 2.24
Gd 7.25 7.10 6.71 6.75 7.16 7.48 5.59 6.99 3.41 9.78
Th 1.06 1.08 1.05 0.98 1.11 1.17 0. 66 1.04 0.40 1.53
Dy 4.90 5.29 5.02 5.05 5.64 6.01 3.23 4.86 1.87 7.26
Ho 0.78 0.91 0.87 0.84 1.06 1.06 0.53 0. 81 0.33 1.22
Er 2.12 2.44 2.32 2.47 3.09 3.11 1.32 2.26 0.91 3.38
Tm 0.30 0.37 0.32 0.37 0.45 0.43 0.18 0.31 0.15 0.46
Yh 1.57 2.26 1.98 2.25 2.82 2.69 1.03 1.78 0.94 2.59
Lu 0.22 0.28 0.28 0.31 0.43 0.38 0.15 0.24 0.16 0.37
Hf 6.15 4.39 5.39 5.23 5.29 5.06 6.76 4.79 8.99 4.24
Ta 0.49 0.59 0.22 0.62 0.61 0.52 0.41 0. 69 0.24 0.50
Pb 9.11 8.25 14. 40 10. 50 10. 10 9.48 10. 80 7.25 15.10 20.70
Th 1.61 0.63 0.43 0.55 0.75 0.31 9.99 0. 65 5.37 0.46
U 0.61 0.37 0.34 0.48 35 0.30 0. 61 0. 45 0.56 0.30
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