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The Petrogenesis of Late Mesozoic Volcanic Rock and the Contributions from
Ancient Micro-Continents: Constraints from the Zircon U-Pb Dating and
Sr-Nd-Pb-Hf Isotopic Systematics

ZHO U Xin-hua, YING Ji-feng, ZHANG Lian-chang, ZHANG Yu-tao

State Key Laboratory of Lithospheric Evolution, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China

Abstract Comprehensive geochemical investigations on the Late Mesozoic volcanic rocks from Tahe and Xiwu areas, Great
Xing an range reveal that the mantle sources for these rocks are of attributes of old continent blocks, while the mantle sources
for the coeval volcanic rocks from other areashow juvenile features. The detrital zircons from Tahe volcanic rocks have records
of Late Proterozoic and Early Paleozoic. Trace elements and Sr, Nd, Pb and Hf isotopic features imply that the mantle sources
for these two volcanic fields were inherited from enriched lithospheric mantle beneath old blocks with overprint of subducted ju-
venile island arc materials. This study provides solid deep geochemical constraints on the existence of Precambrian blocks
among the Paleozoic Xingmeng orogen. During the Late Mesozoic, with the closure of the M ongoFOkhotsk and M esozoic global
event, regional extensional geological setting developed in these regions, which trigged decompressional melting of the lithos-
pheric mantle and caused the voluminous eruption of volcanic rocks.
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1 . . Sr-Nd-Pb-Hf

Table 1 The major, trace elements and Sr, Nd, Pb and Hf isotopic compositions of Tahe and Xiwu volcanic rocks

05THO5 O5THI0 O05THI11 O05TH12 O05TH14 O05TH19 05TH21 05TH23 O05TH25 05TH27 XWO041 XW04-4

Si0, 53.6 47.3 47.8 58. 1 58.0  52.87  52.9 54.6 52.6 53.5 54.7 52.6
Ti0, 1.08 1.51 1.33 0. 99 .00  1.09 1.10 1.04 1.49 1.56 192 2.23
ALO; 18.6 17.9 17.4 16.3 16.3 16.27 16.2 17.8 16.3 16.3 15.5 15.4
TFe03 8.23  10.68  10.08 5.77 5.79  7.86 7.85 9.16 8.50 8.39 2,04  10.6
MnO 0. 14 0.17 0. 16 0.08 0.08  0.09 0.11 0. 14 0.12 0. 10 015 0.17
MgO 3.57 6.01 6.92 2.70 2.67  4.96 5.15 4.40 3.22 3. 60 3.39 3.73
Ca0 5.48 9.50 9.11 4.18 420 7.13 7.19 7.08 7. 68 6.83 615 6.52
Nay0 3.30 3.03 3.17 4.23 4.16 4.2 4.35 2.74 3. 12 3.95 3.44 3.54
K,0 3. 14 1.25 1. 46 3.37 3. 44 1.87 1. 88 1.72 2.05 2.15 247 2.24
P,05 0.32 0. 44 0.37 0.37 0.37  0.31 0.29 0.34 0. 59 0. 64 0.74 1.01
LOI 2.40 1.55 1.65 3.73 3.55  3.25 3.21 0.43 3.75 2.48 205 2.22
Total 99.9 99. 4 99.5 99.7 99.6  99.92  100.2 99. 4 99. 4 99. 4 995 100.3
Se 15.9 27.9 23.5 9.99 9.97  16.9 17.8 12.4 14. 1 11.3 14.8 15.0
v 169 223 185 102 101 178 174 180 177 158 135 171

Cr 23.3 122 170 36.7 37.0 42 418 17.1 77.7 52. 1 461 80. 1
Co 24.5 32.3 35.7 14.9 14.9  29.4 29.9 26. 8 31.6 24.5 223 28.3
Ni 15.6 41.1 84.9 21.6 20.0 100 96. 4 18. 1 44.9 36.5 15.5 33.7
Cu 94.7 27.7 23.2 22.3 2.6  66.7 49. 8 93.8 49.0 38. 1 186 25.4
Zn 85.3  10L.9 94. 4 74.6 73.6  87.5 89.2 78.1 107 102 158 168

Ga 22.0 21.4 19.1 20. 8 21.0 219 21.7 20.4 21.9 21.9 215 21.5
Rb 50.6 28.7 32.7 98.2 112 33.4 32.7 38.9 29.3 52.3 75.9 54. 1
St 753 834 706 793 814 831 888 907 1140 920 714 896

Y 17.4 20. 8 16. 1 19.5 19.7 12.8 12.6 14.6 17.8 18.3 21.9 22.3
Zr 142 183 155.6  299.2 297 177 173 100 225 244 303 302
Nb 6. 41 7. 66 6.54  12.2 12.2 6.10 5.99 4.50  10.5 13.3 204 23.3
Cs 1. 63 1. 17 1. 39 3.83 4.00  0.39 0. 40 2.26 0.39 1.05 213 1.86
Ba 594 946 912 978 1025 860 871 589 772 779 862 1189
La 24.2 28.6 24.0 45.4 46.3  31.6 30.8 19.2 42.8 43.5 4859  59.9
Ce 49.2 63.4 49.2 89. 6 91.8  62.6 61.8 39.3 87.3 89.9 101 127
Pr 6. 62 8.79 6.57 11.4 11.6 8.29 8. 09 5.27 112 11.7 129 15.6
Nd 26.2 35.2 26.5 42.2 43.1 31.0 30. 6 20.9 42.3 43.8 51.87 611
Sm 5.19 7. 41 5.62 7.81 7.75  5.95 5.90 4.47 8. 12 8. 48 9264  10.8
Eu 1.33 2.35 1.93 1.71 1.63 1.62 1.63 1.41 2.06 2.10 252 2.93
Gd 4.20 5.62 4.40 5.86 5.8  4.37 4.35 3.81 6.15 6. 50 7.79 8.23
Th 0. 60 0.79 0. 61 0. 80 0.79  0.56 0. 56 0. 56 0.79 0. 84 1.00 1.05
Dy 3.30 4.24 3.24 3.97 4,01 2.74 2.72 2.93 3.76 4.06 5.08 5.12
Ho 0. 67 0. 83 0. 63 0.74 0.74  0.50 0. 49 0.58 0. 67 0.72 0.93 0.94
Er 1.79 2.17 1. 67 1. 87 1. 89 1.29 1.30 1.52 1.68 1.81 238 2.28
Tm 0.27 0.31 0.24 0.28 0.27  0.18 0. 18 0.23 0.23 0.24 0.31 0.31
Yb 1.76 1.98 1.51 1.68 1.69 1.18 1.13 1.36 1.36 1.48 185 1.78
Lu 0.27 0.30 0.23 0.26 0.26  0.17 0. 16 0.21 0.19 0.22 0.27 0.26
Hf 3.92 4.60 3.79 7.82 7.78 473 4.67 2.73 5.65 6.09 8 14 7. 40
Ta 0. 41 0.34 0.32 0.78 0.78  0.32 0.31 0.25 0.58 0.81 141 1.45
Pb 11.9 5.48 5.32 21.0 19.9 13.6 11.9 11.9 13.8 14.4 129 14.2
Th .25 0.73 0.92  10.3 10. 4 3.35 3.30 1.71 3.91 4. 45 483 3.76
U 1.03 0.32 0.35 2.38 2,52 0.78 0.75 0.36 0.95 1.19 1.23 0. 87
(87Sy/%Sr);  0.70551 0.70750 0.70757 0.706 11 0.70571 0.70675 0.70682 0.70574 0.70571 0.70784 0.70551 0.70672
el ) —1.3  —5.5 0.0 0.1 —13 —35 0.4 —10 —0.5 —42 —12 —67
Tow (Ma) 1003 1340 650 836 947 1120 630 1060 910 1030 1000 1320

2060 pl/ 04pPh 18.422 18.149 18.207 18.498 18.507 18.401 18.436  18.395 18.474 18.529 18215 17.780
207 Ph/ 04Ph 15.497 15.489 15.501 15.495 15.489 15.496 15.534 15.518 15.516  15.539 15.499 15.450
2®PplL/ 04phL 38.191  37.761  37.854  38.219 38.215 38.132 38.255 38.191 38.246 38.344 38137 37.860
1o Hf/ 1T H { 0.28274 0.28260 0.28259 0.28267 0.28267 0.28271 0.28276 0.28275 0.28279 (.28258
nr (1) 0.86 —4.17 —4.58 —1.32 —1.20 —0.26 1. 88 1. 63 075 —4.55

WS/ " Nd=0.213 6, '"¥Nd/ " Nd = 0.513 15.

enr(£) =0.75 ~—4.55. e ( £) ,
exa( ) , (6. . 50 ~ 100 #m
3.4 U-Pb 12 ,

, 907Ma , 321 Ma



Fig.3 Chondrite normalized rare earth elements pattems and primitive mantle nomalized trace elements diagrams of the volcanic wcks
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