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Abstract: A large number of granitic rock mass exposed in eastern Liaoning Province serves as a critical medium for
investigating the tectonic evolution history of Paleoproterozoic Jiao-Liao-Ji orogenic belt. Through the study of petrology,
chronology, and geochemistry of the Paleoproterozoic granodiorites in Liujiahe area of eastern Liaoning Province, this
paper determines the genesis and further explore the tectonic attributes of Paleoproterozoic Jiao-Liao-Ji orogenic belt.
The study shows that the zircon U-Pb dating of granodiorite yields a weighted mean age of 2 180.7 + 9.0 Ma, indicating
its Paleoproterozoic formation. The SiO, content is 66.39% -71.65% (averagely 69.11% ), Al,0; 11.35% -15.58%
(averagely 12.67% ), K;0+Na,0 7.22%-9.05% (averagely 7.89% ), K,0/Na,0 0.53-0.59 (averagely 0.55), with high
content of CaO (0.65%-4.12%, averagely 2.44% ) and MgO (0.16%-0.86%, averagely 0.51% ). The sample is of calc-
alkaline to high-K (calc-alkaline) series, with A/ICNK of 0.63-1.10 and A/NK of 1.06-1.20, belonging to metaluminous-
peraluminous rocks, characterized by low REE content, and relatively depletion of HFSEs (Nb, Ta, Ti, Ba), showing
the characteristics of I-type granites. The geochemical characteristics indicate that the granodiorite is originated from the
partial melting of felsic crust under low-pressure conditions, with distinct island arc magmatic features. In the tectonic
discrimination diagram, all samples plot within the volcanic arc granite field, indicating the subduction-induced arc
magmatism in Liao-Ji orogeny during early Paleoproterozoic (2.2-2.1 Ga).

Key words: granodiorite; Paleoproterozoic; geochemistry; geochronology; arc-continent collision; Liaoning Province
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Fig. 2 Field and microscopic photographs of granodiorite
Q— A (quartz) ; Pl—FHE A (plagioclase) ; Bi—2z+F (biotite)
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Table 1 LA-ICP-MS zircon U-Pb dating data of granodiorite in Liujiahe area
/10 [N HE AE % /Ma
W55 Thiu

ZTh 2y 2Ph/Ph 1o 27Ph/=Y lo  Pb/ZU lo P“Pb/™Pb 1o 2Pb/”U 1o *Pb/AU 1o
D378ZR1-1 110 225 0.49 0.1315 0.0018 7.1903 0.1109 0.3960 0.0040 2120 24 2135 14 2151 18
D378ZR1-2 345 616 0.56 0.1353 0.0016 7.7874 0.1009 0.4167 0.0037 2168 20 2207 12 2246 17
D378ZR1-3 299 853 0.35 0.1347 0.0015 7.5614 0.1046 0.4060 0.0040 2161 18 2180 12 2197 18
D378ZR1-4 109 196 0.55 0.1356 0.0017 7.6961 0.1159 0.4110 0.0044 2172 21 2196 14 2220 20
D378ZR1-5 211 386 0.55 0.1347 0.0015 7.6918 0.1225 0.4135 0.0053 2161 20 2196 14 2231 24
D378ZR1-6 247 475 0.52 0.1336 0.0015 7.6136 0.1115 0.4120 0.0044 2146 19 2186 13 2224 20
D378ZR1-7 127 228 0.56 0.1376 0.0017 7.7186 0.1311 0.4053 0.0049 2198 21 2199 15 2193 23
D378ZR1-8 253 777 0.32 0.1364 0.0014 7.7767 0.0950 0.4125 0.0039 2183 23 2206 11 2226 18
D378ZR1-9 288 551 0,52 0.1356 0.0017 7.6978 0.1051 0.4114 0.0048 2172 22 2196 12 2221 22
D378ZR1-10 287 520 055 0.1371 0.0016 7.8131 0.1312 0.4122 0.0059 2191 19 2210 15 2225 27
D378ZR1-11 101 359 0.28 0.1362 0.0019 7.7634 0.1677 0.4132 0.0087 2179 24 2204 19 2230 40
D378ZR1-12 163 267 0.61 0.1364 0.0021 7.7114 0.1242 0.4087 0.0038 2183 27 2198 14 2209 17
D378ZR1-13 177 271 0.65 0.1370 0.0018 7.7370 0.1023 0.4084 0.0036 2190 22 2201 12 2208 16
D378ZR1-14 94 183 052 0.1376 0.0019 7.7251 0.1282 0.4057 0.0040 2198 24 2200 15 2195 18
D378ZR1-15 118 252 047 0.1377 0.0019 7.7007 0.1424 0.4044 0.0062 2198 23 2197 17 2189 28
D378ZR1-16 256 463 055 0.1360 0.0016 7.7411 01178 0.4118 0.0050 2177 16 2201 14 2223 23
D378ZR1-17 103 225 0.46 0.1367 0.0018 7.7241 0.1260 0.4093 0.0054 2187 23 2199 15 2212 25
D378ZR1-18 209 321 0.65 0.1383 0.0016 7.6825 0.1116 0.4016 0.0042 2206 20 2195 13 2176 19
D378ZR1-19 130 229 0.57 0.1369 0.0018 7.5976 0.1135 0.4020 0.0046 2188 23 2185 13 2178 21
D378ZR1-20 314 723 0.43 0.1375 0.0015 7.6239 0.0993 0.4009 0.0035 2196 20 2188 12 2173 16
D378ZR1-21 457 1005 0.45 0.1367 0.0016 7.6085 0.1187 0.4029 0.0051 2185 21 2186 14 2182 23
D378ZR1-22 252 357 0.71 0.1362 0.0019 7.7116 0.1186 0.4094 0.0037 2179 24 2198 14 2212 17
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Fig. 3 CL images of selected zircons from granodiorite in Liujiahe area
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Fig. 4 Zircon U-Pb concordia curves and weighted mean age diagram of granodiorite in Liujiahe area
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Table 2 Contents of major and trace elements in

granodiorite of Liujiahe area

R 2 5 P10S1 P10S2 P10S3 P10S4
Si0, 71.65 68.76 69.62 66.39
AlLO, 12.20 11.35 11.55 15.58
Fe,0; 2.31 2.19 2.15 5.05
FeO 0.94 0.77 0.84 0.34
FeQ" 3.25 2.96 2.99 5.39
Ca0 1.42 412 3.58 0.65
MgO 0.86 0.16 0.21 0.79
K0 2.74 251 2.62 3.37
Na,0 4.98 471 4.93 5.68
MnO 0.0060 0.0050 0.0040 0.0090
P,0s 0.041 0.039 0.037 0.057
Tio, 0.28 0.25 0.26 0.76
Lol 2.22 450 3.55 1.14
zr 392.00 5.79 299.00 314.00
Ba 363.00 99.30 349.00 443,00
Hf 11.40 0.64 8.16 853
Ta 1.26 0.16 1.18 0.67
Th 6.92 0.62 44.10 10.20
u 0.69 0.55 1.43 0.40
Be 1.12 0.72 1.50 1.96
Cr 14.40 18.40 18.90 57.30
Co 1.84 1.60 2.04 5.07
Ni 3.10 2.54 2.55 17.70
Rb 50.50 11.50 44.00 64.30
Sr 3350 14.50 42.10 138.00
Nb 13.40 2.32 14.10 6.18
Li 5.05 2.85 331 6.37
Y 20.40 5.92 22.20 42.40
La 21.40 10.20 13.90 46.60
Ce 52.70 71.90 68.10 99.40
Pr 5.06 3.22 5.04 11.00
Nd 18.30 12.10 19.40 41.10
Sm 3.80 252 4.42 7.45
Eu 0.81 0.58 0.85 1.22
Gd 3.75 2.77 418 6.29
Th 0.84 0.61 0.88 0.97
Dy 6.89 5.14 6.54 5.97
Ho 1.45 1.17 1.43 1.11
Er 432 3.86 4.33 3.23
m 0.76 0.65 0.70 0.56
Yb 475 418 451 3.20
Lu 0.61 0.62 0.64 0.41
Y 37.80 31.00 36.20 32.10
BrELAA 10 °UR R E0).
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Fig. 6 Chondrite-normalized REE patterns of granodiorite

(Normalized data from Reference [33])
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Fig. 8 Tectonic discrimination diagrams for granodiorite in Liujiahe area
(After Reference [41])
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