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GEOCHRONOLOGY, GEOCHEMISTRY AND ORIGIN OF THE EARLY CRETACEOUS
JIANYI PLUTON IN DASHIQTAO, LIAONING PROVINCE
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Abstract The Jianyi pluton, located in Dashiqiao, Liaoning Province, Northeast China, is dominated by granodiorite. The
zircons from the granodiorite show euhedral shape, oscillatory and sector-zoning, with high Th/U ratios > 0.1), suggesting
a typical magmatic origin. LA-ICP-MS zircon U-Pb dating indicates that the **Ph/**U ages of zircons range from 138 to
145 Ma, yielding a weighted mean age of 140 Ma, which probably represents the formation age of the granodiorite, i.e.,
Early Cretaceous. Major element characteristics show that the Jianyi pluton belongs to metaluminous I-type granite. The
chondrite-normalized REE patterns suggest enrichment of LREEs, and depletion of MREEs and HREEs, with slightly
negative Eu anomaly, indicating a strong fractional crystallization of amphibole and weak fractional crystallization of
plagioclase. The trace element spider diagram shows that they are enriched in large ion lithophile elements LILEs, such
as Rb, Th and U and depleted in high field strength elements HFSEs, Nb and Ta . The Nb/Ta, La/Nb and Th/Nb values
are between the data of the crust and mantle, showing that the magma is derived from crust-mantle mixed source.
Integration of our new data with recent geological studies concludes that the Jianyi pluton and the Early Cretaceous
magmatism in the eastern North China craton was formed in an extensional setting similar to back-arc basin, which may be
related to the subduction of the Paleo-Pacific oceanic plate.
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Fig. 1  Geological map of Eastern Liaoning Province with sampling positions
Modified from Reference 4
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Fig. 2 Sample and microphotograph of the Jianyi granodiorite
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1 LA-ICP-MS U-Pb
Table1 LA-ICP-MS zircon U-Pb dating result
/107 /Ma
Th/U
Th U *7Ph/*Ph lo 2TPh/U lo ™Pb/™U lo PhPh 1o Pb/U 1o ™Pb/”U 1o
LT1-1 32.6 67.5 048 0.08764 0.01632 0.26425 0.04843 0.02187 0.00031 1375 358 238 44 1375 358
LT1-2 404 103.8  0.39 0.04856 0.00525 0.14808 0.01583 0.02212 0.00021 127 255 140 15 127 255
LT1-3 1459 7599 0.19 0.04747 0.00205 0.14890 0.00673 0.02275 0.00014 73 103 141 6 73 103
LT1-4 99.8 1209 0.83 0.04867 0.00271 0.14933 0.00848 0.02225 0.00017 132 131 141 8 132 131
LT1-5 94.9 2727 035 0.07207 0.00261 0.21703 0.00800 0.02184 0.00014 988 74 199 7 988 74
LT1-6 2442 3573 0.68 0.04925 0.00162 0.14795 0.00511 0.02179 0.00014 160 77 140 5 160 77
LT1-7 86.8 139.3  0.62 0.04870 0.00350 0.14814 0.01056 0.02206 0.00015 133 169 140 10 133 169
LT1-8 1147 230.6 0.50 0.04810 0.00428 0.14896 0.01350 0.02246 0.00015 104 210 141 13 104 210
LT1-9 5392 882.1 0.61 0.10057 0.00128 0.30260 0.00568 0.02182 0.00018 1635 24 268 5 1635 24
LT1-10 538 106.8 0.50 0.04888 0.00447 0.14903 0.01370 0.02211 0.00026 142 215 141 13 142 215
LT1-11 493 148.1 033 0.04850 0.00522 0.14897 0.01623 0.02228 0.00019 124 253 141 15 124 253
LT1-12 353 60.9  0.58 0.04949 0.00324 0.14843 0.01006 0.02175 0.00028 171 153 141 10 171 153
LT1-13  56.7 95.8  0.59 0.06299 0.00768  0.18931 0.02302 0.02180 0.00024 708 259 176 21 708 259
LT1-14  88.7 1184 0.75 0.05007 0.00691 0.14900 0.02052 0.02158 0.00021 198 321 141 19 198 321
LT1-15 928 152.0 0.61 0.11425 0.00502 0.34525 0.01514 0.02192 0.00020 1868 79 301 13 1868 79
LT1-16 281.6 541.0 0.52 0.08325 0.00249 0.25065 0.00602 0.02184 0.00017 1275 58 227 5 1275 58
LT1-17 193.1 3983 048 0.04975 0.00085 0.14836 0.00268 0.02163 0.00012 184 40 140 3 184 40
LT1-18 727 185.8 039 0.04900 0.00425 0.14772 0.01278 0.02186 0.00017 148 203 140 12 148 203
LT1-19 1393 4289 032 0.08884 0.00221 0.26517 0.00756 0.02165 0.00014 1401 48 239 7 1401 48
LT1-20 1193 280.6 043 0.04882 0.00438 0.14696 0.01352 0.02183 0.00018 139 211 139 13 139 211
LT1-21 448 1774 025 0.04960 0.00308 0.14833 0.00934 0.02169 0.00014 176 145 140 9 176 145
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Fig. 3 CL images for representative zircons a and zircon U-Pb age b of the Jianyi granodiorite
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Table2 Geochemical data
Si0, TiO, ALO, FeO MnO MgO Ca0O Na,O K0 P,0s LOI
LT1 69.61 0.25 13.84 2.65 0.04 0.71 2.11 4.08 4.02 0.09 2.31
LT2 69.12 0.24 13.55 2.87 0.04 1.17 2.35 3.56 391 0.08 2.8
Se \Y Cr Co Ni Cu Rb Sr Y Zr Nb
LT1 6.70 14.8 8.66 2.2 3.83 2.14 148 200 7.29 144 10.9
LT2 7.44 25.9 27.6 4.08 10.1 2.32 166 220 9.76 141 10.4
Ba Cs La Ce Pr Nd Sm Eu Gd Th Dy
LT1 788 2.02 18.3 333 3.38 11.5 1.87 0.47 1.65 0.23 1.31
LT2 649 3.2 31.7 52.3 5.82 19.1 2.92 0.73 2.39 0.34 1.88
Ho Er Tm Yb Lu Hf Ta Pb Th U
LT1 0.27 0.8 0.12 0.83 0.14 4.79 0.86 11.8 7.46 1.72
LT2 0.37 1.09 0.18 1.18 0.2 4.92 0.99 23.1 13.6 3.17
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Fig. 4 The K,0 vs. SiO, diagram for the Jianyi granodiorite
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Fig. 5 Chondrite-normalized REE patterns a and primitive mantle-normalized trace element spidergram b of the Jianyi granodiorite
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