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ISOTOPIC CHRONOLOGY AND GEOCHEMISTRY OF THE HERCYNIAN YONGXIN
GRANITOID IN LONGJING, JILIN PROVINCE
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Abstract The Hercynian Yongxin granitoid in Longjing, Jilin Province, 252.77 +0.66 Ma by LA-ICP-MS zircon U-Pb
dating, is formed in the Late Permian. Petrochemically, the content of SiO, is between 57.60% and 76.50% , averagely
68.50%, with A/CNK ALOy CaO+Na,0+K,O less than 1.1, Na,O greater than 3.2%, and K,0/Na,O generally less than 1,
indicating the characteristics of typical I-type granite. In the lithological classification diagram, the Yongxin granitoid falls
in monzonite, quartz monzonite, granodiorite and granite areas. The trace element normalized spider diagram shows
enriched LREE and LILE  Rb, Th and Ba and depleted HFSE  Nb and Ta . The chondrite-normalized REE distribution
patterns present high contents of REE, relatively enriched LREE and losses of HREE. The whole distribution patterns
belong to syn-collision granites. Most of the samples are plotted in the syn-collisional and post-collisional granite field in the
R1-R2 tectonic discrimination diagram. Regarding to the comprehensive judgment of the tectonic environment, the age of
the Hercynian Yongxin granitoid may represent the convergence collision time of the North China Craton and Jiamusi block.
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Fig. 1 Geology and structural outline of the Helong-Longjing area, Jilin Province
1— 1 £ ( Cretaceous ) ; 2— i 4 F 18728 17 44 ( Late Paleozoic epimetamorphic rock ) ; 3—A il i R ( Archean gneiss ) ; 4— 1 B0 P AR TE I &
( Cretaceous medium-fine monzogranite ) ; 5— 5. 7 %7 HHERUBEAR £E 54 (4 1< 5 R RUBEAR — < 4B 14 % ( Early-Middle Jurassic porphyritic granodiorite and
porphyritic monzogranite ) ;6— PR ¥ K (Early Jurassic quartz diorite ) ; 7— 0% % B 1 25 ( Early Jurassic gabbro ) ; 8—#¢ — & it i BRARIE 4
[N JEF % (Late Permian gneissic granodiorite and granite ) ; 9—# % (1A 75 Late Permian diorite ); 10—HEE(7 B 245 5 (sampling position and number)
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Photographs of the Yongxin granitoid
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1 LA-ICP-MS U-Pb
Table 1 LA-ICP-MS zircon U-Pb data of the Yongxin granitoid

*0 *o

ph/ 5Pl Wph/AY Wph/BY 2ph/ 5Pl MPh/SU Wph/BsY " v i
0.05002 0.00068 0.26892 0.00381 0.03898 0.00009 195 31 242 3 246 1 183265 437267  0.42
0.05151 0.00055 0.28307 0.00306 0.03987 0.00007 265 24 253 2 252 0 218006 353651  0.62
0.05099 0.00078 0.28154 0.00443 0.04004 0.00010 239 35 252 4 253 1 283860 229622 1.24
0.05999 0.00065 0.33175 0.00355 0.04016 0.00012 611 19 291 3 254 1 236693 298798  0.79
0.06369 0.00072 0.34898 0.00436 0.03971 0.00014 731 23 304 3 251 1 229535 316061  0.73
0.05183 0.00070 0.28527 0.00398 0.03991 0.00008 280 27 255 3 252 0 237111 313152 0.76
0.05252 0.00100 0.28327 0.00542 0.03913 0.00008 309 43 253 4 247 0 194436 408835  0.48
0.05342 0.00057 0.30143 0.00324 0.04098 0.00013 346 22 268 3 259 1 214704 358937  0.60
0.05135 0.00066 0.29869 0.00390 0.04222 0.00010 257 27 265 3 267 1 223949 324845  0.69
0.05083 0.00111 0.27894 0.00629 0.03973 0.00010 232 47 250 5 251 1 205200 400299  0.51
0.05362 0.00073 0.29941 0.00449 0.04043 0.00014 354 31 266 4 255 1 190653 413603  0.46
0.04977 0.00082 0.27999 0.00473 0.04076 0.00009 183 37 251 4 258 1 187310 438081  0.43
0.05146 0.00090 0.28831 0.00522 0.04059 0.00008 261 41 257 4 256 0 252040 309219  0.82
0.05039 0.00208 0.27950 0.01185 0.03992 0.00011 213 92 250 9 252 1 228184 369958  0.62
0.05130 0.00118 0.27345 0.00633 0.03866 0.00008 254 47 245 5 245 1 210168 405159  0.52
0.05590 0.00139 0.30528 0.00774 0.03954 0.00010 456 56 271 6 250 1 204773 406561  0.50
0.05584 0.00099 0.30575 0.00583 0.03962 0.00010 456 39 271 5 250 1 195285 412869  0.47
0.05166 0.00079 0.28580 0.00453 0.04008 0.00008 333 35 255 4 253 0 231746 351151  0.66
0.05964 0.00054 0.34155 0.00301 0.04159 0.00011 591 19 298 2 263 1 101880 551923  0.18
0.05063 0.00071 0.27857 0.00403 0.03987 0.00005 233 33 250 3 252 0 193016 445538  0.43
0.05348 0.00089 0.29924 0.00517 0.04053 0.00008 350 32 266 4 256 0 197248 418492  0.47
0.10134 0.00165 0.60020 0.01295 0.04267 0.00014 1650 31 477 8 269 1 154731 338273 0.46
0.05027 0.00100 0.27567 0.00570 0.03972 0.00008 206 46 247 5 251 1 221648 397304  0.56
0.05930 0.00081 0.33155 0.00472 0.04055 0.00008 589 31 291 4 256 0 222333 362337  0.61
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Fig. 3 CL images of zircons from the Yongxin granitoid

1
PW4400 Si0, 57.60%~76.50%
X—series . 68.50% ALK Na,0+K,0 =6.21%~8.90%
AKI= N320+K20 /A1203: 0.37~0.62
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Fig. 9 Chondrite—-normalized REE patterns (a) and ORG normalized incompatible trace element plot (b) of the Yongxin granitoid
a—1E Boynton, 1984 ( after Boynton, 1984 ) s b—4#i Pearce et al., 1984( after Pearce et al., 1984)
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2 . 1 LA-1CP-MSU-Pb 25277+«
Table2 Major and trace element contents in the 0.66 Ma
Yongxin granitoid
B4135-2 1179-1 B2138-2 B5157-1 YH9 YH48
Si0, 68.3 75 67.1 57.6 66.5 76.5 2
TiO, 0.49 0.16 0.53 0.94 0.78  0.089 N
AlO4 15.7 13.1 16 17 154 13.3 LILE Rb\Th Ba HFSE
FeO 1.85 0.92 1.62 3.25 2 0.68
Fe,0, 075 071 204 375 21 02 Nb.Ta Nb  Ta
MnO 0.046 0.045 0.071 0.12 0.072  0.038
MgO 0.67 0.28 0.87 2.92 .13 0.13 3
Ca0 2.27 1.06 3.1 5.34 333  1.13
Na,0 4.01 3.88 4.08 4.13 4.14  4.03
K0 4.89 4.21 3.54 2.08 3.55 3.57
P,0s 0.16 0.044 0.17 0.28 0.27  0.022
CO, 0.099 0.104 0.134 0.099  0.159 0.02
LOI 0.33 0.13 0.33 1.91 0.21 0.1
Total 99.57 99.64 99.59 99.42  99.64 99.81
K;0+Na0 8.9 8.09 7.62 6.21 7.69 7.6 1
K;0/Na)O 1.22 1.09 0.87 0.5 0.86 0.89 J. 2008 27 4 :10—15.
A/CNK 0.98 1.02 0.99 0.91 0.92 1.06 2 7.
Mg# 32.11 24.25 30.98 44 3412 21.23 1994 13 1 : 60—68.
Ba 1280 455 923 627 877 742
Rb 142 163 127 56.1 132 945 3 - B
Sr 614 90.2 585 581 713 334 e 1996 25 5 - 458—467.
ZIr 193 127 179 144 236 66.8 4
Nb 9.45 9.33 11.6 5.4 187 412 J. 2001 20 2 :10—17.
Ni 2.2 1.37 3.1 12.3 377  2.01 5 . J.
Co 3.55 1.6 4.72 19.3 5.68 0.42 1990 4 1 :107—113.
Cr 4.16 3.75 4.91 554 564 256 6 _ 7.
La 40.5 25.1 31.5 23.7 71.3 8.9 1994 24 4 : 385—389.
Ce 71.6 53.9 63.8 50.1 102 17.6 7 7
Pr 6.92 5.69 6.92 5.9 11.8  2.14
2010 37 4 :943—951.
Nd 23.1 19.7 25 23.9 41.5 7.8
Sm 343 3.57 4.37 4.81 6.62 1.93 8
Eu 092 034  1.03 124 139 036 J. 1988 18:21—32.
Gd 2.82 3.16 3.52 424 516 248 9 J. 1989 55 3 :254—261.
Th 0.34 0.54 0.48 0.68 0.69 0.45 10 .
Dy 1.55 3.19 2.38 3.71 3.27 3.14 N U-Pb Hf J.
Ho 0.28 0.66 0.43 0.72 0.58  0.68 2009 34 1 :148—164.
Er 0.8 2.04 1.24 2.04 L71 1.9 11 Yuan H L, Gao S, Liu X M, et al. Accurate U-Pb age and trace element
Tm 0.12 0.37 0.2 0.32 027 0.31 determinations of zircon by laser ablation-inductively coupled plasma
Yb 0.89 2.58 1.39 2.09 1.88 1.94
mass spectrometry J . Geostandards Newsletter, 2004 28: 353—370.
Lu 0.15 0.41 0.22 0.33 0.31  0.31
v 11.8 232 15.6 247 1”2 239 12 Andersen T. Correction of common lead in U-Pb analyses that do not
Ta 0.84 1.22 101 0.35 193 026 report ®Pb J . Chemical Geology, 2002 192: 59—79.
Hf 528 5.04 4.87 3.87 641 2.01 13 Ludwing K R. Users manual for Isoplot/EX Rev.2.49 : A
U 2.46 2.02 3.42 1.15 8.13  1.19 geochronological toolkit for Microsoft Excel J . Berkeley Geochronology
Th 23.6 24.8 25.8 6.22 415 496 Center Special Publication, 2001: 1—55.
Vv 25.6 13.1 33.5 143 46.8  3.33 14 Griffin W L, Belousova E A, Shee S R, et al. Archean crustal evolution in
Se 3.16 2.4 3.35 17.5 3.75 1.19 the northern Yilgarn Craton: U-Pb and Hf-isotope evidence from detrital
2 REE 153.42 12125 142.48 123.78  248.48 50.01 zircons J . Precambrian Research, 2004 131:231—282.
LREE/HREE —32.11 24.25 30.98 M 34.1221.23 15 Ircine T N, Baragar W R. A guide to the chemical classification of the
SEu 0.9 0.31 0.8 0.84 0.73 0.5 . .
2011, common volcanic rocks J . Can Jour of Earth Sci, 1971 8: 523—548.
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