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Zircon U-Pb age and geochemistry of the Permian Yongqing granodiorite
intrusion in Jiamusi massif of Northeast China and their implications

ZHANG Lei', LI Qiu-gen?, SHI Xing-jun', TONG Ying', HOU Ji-yao"?, ZHANG Jian-jun'-?
and WANG Tao'
(1. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China; 2. School of Earth and Space Sciences,
Peking University, Beijing 100871, China; 3. China University of Geosciences, Beijing 100083, China)

Abstract: The Yongqing granodiorite, located in the inner part of the Jiamusi massif in eastern Northeast Chi-
na, was previously considered as a part of the Early Paleozoic Mashan complex. LA-ICP-MS zircon U-Th-Pb
isotopic analysis yields a middle Permian age of 265+ 1 Ma (MSWD=2.1). The granodiorite is composed of
subhedral to euhedral plagioclase (30% ~35% ), anhedral quartz (25% ~30% ), anhedral K-feldspar (20% ~
25% ) and subhedral biotite (10% ~15% ). Geochemically, the granodiorite is high-K calc-alkaline to calc-alka-
line and peraluminous in composition, and shows very good linear correlation between Sm/Dy and Dy, Sr/Y and
Y, and Ce/Sm and 8Eu, probably resulting from assimilation and contamination of some country rocks during
the emplacement without melt fractionation. Taking the effects of assimilation and contamination into considera-

tion, the authors hold that the high Sr/Y and Sm/Dy ratios of parental magma of the Yongqing granodiorite might
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imply the presence of garnet in the source. The depth of the source rocks might have been greater than 25 km,

distinctly different from the depths of contemporaneous intrusions in southern Jiamusi massif and the Zhang-

guangcai Mountain. Combined with previous studies, it is suggested that the Yongqing granodiorite was formed

during or after the collision between the Jiamusi massif, Songnen block and Xingkai block.

Key words: Jiamusi massif; granodiorite; zircon U-Pb age; Permian; geochemistry
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2 wi % wp 1076
Table 2 Major wy % and trace elements wy 10”® concentrations of Yongqing granodiorite
12YQO01 12YQ02 12YQ03 12YQ04 12YQO05 12YQ06 12YQ07 12YQ08 12YQ10
SiO, 66.22 65.81 67.06 65.89 66.97 65.74 66.13 70.25 67.41
TiO, 0.48 0.53 0.46 0.53 0.53 0.56 0.49 0.36 0.46
ALO; 17.02 16.79 16.41 17.00 16.65 17.14 16.80 15.48 16.74
Fe,03" 3.13 3.40 3.11 3.07 2.97 3.09 3.14 2.22 2.76
MgO 1.01 1.15 1.01 1.02 0.97 1.05 1.03 0.70 0.90
MnO 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.02 0.03
CaO 3.46 3.59 3.20 3.57 3.42 3.54 3.47 2.90 3.43
Na,O 3.85 3.59 3.55 3.66 3.53 3.66 3.68 3.55 3.76
K,O 2.96 3.06 3.30 3.07 3.00 2.93 3.18 2.49 2.69
P,0s 0.14 0.16 0.14 0.14 0.15 0.14 0.14 0.10 0.13
1.40 1.60 1.40 1.70 1.50 1.80 1.60 1.80 1.40
99.75 99.73 99.72 99.71 99.71 99.71 99.73 99.82 99.72
Se 4 5 4 4 4 5 4 2 3
\% 23 24 22 20 18 23 20 15 18
Co 3.2 4.2 3.6 4 3.3 3.5 4.1 2.1 3
Ni 1.5 1.5 1.1 1.4 1.6 1.1 1.3 1.0 1.4
Cu 0.4 0.5 0.5 0.1 7.8 0.2 0.5 <0.1 0.7
Zn 77 87 79 78 70 73 79 53 73
Ga 20.5 21.7 18.6 19.3 17.8 20.1 19.2 17.2 21.1
Rb 83.5 83.7 90.8 67.6 61.3 65.9 85.8 66.3 77.4
Sr 638 644 611 682 645 673 641 486 726
Y 4.8 5.3 5.4 9.3 8.3 8.0 4.9 4.3 5.9
Zr 196 199 188 203 92 202 196 140 188
Nb 2.6 4.2 3.5 4.6 5.6 4.6 3.9 7.1 7.4
Cs 2.3 2.6 1.9 1.2 1.7 1.2 2.8 2.3 2.2
Ba 1013 1107 1323 1253 1348 1311 1180 736 1221
La 37.2 50.3 45.2 37.9 41.2 48.0 48.9 41.4 30.7
Ce 71.3 99.3 85.7 75.6 82.2 92.5 95.8 80.4 58.3
Pr 7.43 10.3 9.25 8.53 9.18 10.3 10.0 8.98 6.52
Nd 27.4 38.8 29.2 35.0 34.5 37.9 35.1 31.3 24.3
Sm 3.06 4.72 4.07 4.18 4.55 5.3 4.27 4.57 4.45
Eu 1.19 1.36 1.28 1.31 1.42 1.53 1.34 1.24 1.52
Gd 1.74 2.08 2.09 2.49 2.98 3.06 2.09 2.65 2.83
Tb 0.15 0.18 0.18 0.27 0.29 0.31 0.18 0.27 0.29
Dy 0.51 0.69 0.69 1.38 1.62 1.48 0.73 1.01 1.50
Ho 0.12 0.11 0.15 0.21 0.22 0.25 0.13 0.14 0.17
Er 0.37 0.31 0.37 0.55 0.62 0.65 0.25 0.40 0.47
Tm 0.05 0.06 0.06 0.12 0.11 0.11 0.06 0.03 0.07
Yb 0.42 0.50 0.62 0.87 1.27 0.77 0.57 0.24 0.44
Lu 0.08 0.10 0.10 0.13 0.17 0.12 0.11 0.05 0.05
Hf 6.6 5.7 5.7 5.3 5.9 6.1 5.8 3.9 5.3
Ta 0.1 0.2 0.3 0.3 0.6 0.3 0.1 0.2 0.3
w 0.6 0.9 0.6 0.6 0.8 0.9 <0.5 0.5 <0.5
Pb 5.3 6.8 6.1 5.9 5.2 5.4 6.0 4.6 3.5
Th 7.6 11.1 9.0 7.5 8.2 9.1 9.8 7.3 5.3
U 1.0 1.0 1.1 1.0 1.1 1.3 0.9 0.6 0.7
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Compositions of equilibrium melt with minerals are calculated with mineral melt partition coefficients for dacitic melts Table 3 using batch melt-
ing equation. Composition of the initial material Sr Y Ce Smand Dy are 320X10 ¢ 19x10 % 43X10°°% 3.9%X10 ®and 3.6X10 °® re-
spectively is the same as that of the continental crust Rudnick and Gao 2003 . The cross-markers on the curve of the equilibrium melt represent

the mineral proportions and all their intervals are 10. Mineral abbreviations Bi—biotite Gt—garnet Hb—hornblende Plag—plagioclase

Y Condie Sr'Y
1993 Taylor and Mclennan 1995 Rudnick and 8a
Gao 2003 Ce Sm Sm Dy
8b Sm Dy
Sr Y C¢e Sm Sm Dy 8b
Y
2001 2008 Yu et
al. 2013
2.5 GPa Rapp et al. 2000
Sr' Y —80 Weaver and Tarney 1984 2007 1.0~1.2 GPa
SrY >
130 SrY 3 -
15~20 e.g. Table 3 Mineral melt partition coefficients for dacitic melts
Condie 1993 Taylor and Mclennan 1995 Rudnick Sr Y Ce Sm Dy
and Gao 2003 Moyen 2009 0.49"  2.46"  0.899"  3.99"  6.2"

0.31¢ 0.6° 0.037¢  0.058¢  0.097¢
2.84¢ 0.51¢ 0.251" 0.1366" 0.1116"
0.015 4° 35b 0.35" 2.66" 28.6"

a. Sisson 1994 b, Arth 1976 c. Ewart  Griffin
3 1994  d. Schnetzler — Philpotts 1970  e. Philpotts  Schnetzler
Sr' Y 1970 f. Fujimaki 1984
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