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Chronology, geochemical characteristics and petrogenesis of
Late Jurassic porphyritic syenogranite in Simuke area,
northern Da Hinggan Mountains
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Abstract; LA-ICP-MS zircon U-Pb dating and geochemical data of Simuke porphyritic syenogranite have
been studied. The results indicate that the diagenetic age of porphyritic syenogranite is (144 +0.85) Ma, be-
longing to Late Jurassic. The geochemical study shows that the porphyritic syenogranite belongs to high-K calc-al-
kaline series and high aluminum rocks. The rare earth elements are characterized by rich light rare earth elements
and significant fractionation of LREE and HREE [ (La/Yb), =3.15 ~6.63]. The REE distribution patterns are
right deviated, with weak negative europium anomalies (SEu =0.54 ~0.66). For trace elements, the porphyritic
syenogranites are enriched in Rb and K, but depleted in Nb, Ta, P and Ti. The porphyritic granite in Simuke
area is high differentiation I type granite, derived from partial melting of basic volcanic rocks in the crust. Based
on Nb-Y tectonic environment discrimination diagram and tectonic environment, combined with the characteristic

of I type granite, the porphyritic granite in Simuke area should be the product of extensional tectonic system and it
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is formed in post-orogenic extensional tectonic environment.

Key words: Late Jurassic; zircon U - Pb ages; geochemisiry; petrogenesis; porphyritic syenogranite;

Simuke; Da Hinggan Mountains
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Table 2 Results of major, trace and REE elements of granites

=T PM04-2-1 PM04-2-2 PM04-2-4 PM04-2-5 PM04-2-6
Si0, 72.24 73.97 72.30 73.40 74. 00
TiO, 0.22 0.20 0.22 0.22 0.21
Al, 04 13.16 13.25 13.03 13.01 13.53
Fe, 05 1. 09 1.16 0.67 0.42 0.62
FeO 0.49 0.27 0. 46 0.42 0.69
Ca0 1.15 0.63 1.24 0. 69 0.33
MgO 0. 61 0.30 0.72 0.32 0. 08
K,0 4.54 4.56 4.52 4.61 4. 66
Na, O 4.12 4.14 3.98 3.86 4.10
MnO 0. 05 0.07 0.02 0.03 0.02
P, 05 0. 05 0. 05 0. 05 0. 06 0.04
H,0 0.82 0.71 0. 80 0.91 0. 69
H,0~ 0.16 0.18 0.22 0.09 0.27
LOI 1.78 1.22 1.93 1. 40 0.73
total 100. 47 100. 70 100. 16 100. 38 99. 99
A/CNK 0. 96 1.03 0.95 1.03 1.09
A/CN 1.52 1.52 1.53 1.53 1.54
Na, 0 +K,0 8. 66 8.70 8.50 8.47 8.76
La 8.78 8.24 17. 04 15.33 13.23
Ce 40. 18 39.26 40.76 41.35 38.20
Pr 2.26 2. 11 4.67 3.41 3.66
Nd 8.42 7.61 16. 19 11.97 12. 24
Sm 1.71 1.50 2.76 2.09 2.33
Eu 0.36 0.28 0.45 0.41 0.38
Gd 1. 68 1.49 2.32 2.08 1.88
Th 0.37 0.34 0.40 0.40 0.36
Dy 2.57 2.27 2.51 2.52 2.44
Ho 0. 56 0.52 0.55 0.55 0.52
Er 1.74 1. 60 1.58 1.68 1. 60
Tm 0.31 0.28 0.28 0.29 0.29
Yb 1.97 1.87 1.84 1.87 1.87
Lu 0.30 0.30 0.28 0.29 0.28
SREE 71.21 91. 68 91. 63 73.23 66. 29
LREE 61.71 83.01 81.87 63. 56 57.04
HREE 9.49 8.67 9.76 9.67 9.24
LREE/HREE 6.50 9.57 8.39 6.58 6.17
(La/Yb) y 3.20 3.15 6. 63 5.88 5.07
S6Eu 0. 66 0.57 0.54 0. 60 0.55
8Ce 2.21 3.72 1.12 1.03 0.89
Rb 141. 00 129. 00 134.00 157.00 140. 00
Sc 3.53 3.06 3.43 3.94 3.25
Sr 84.80 64.70 99. 50 71.90 69. 70
Ba 400. 00 337.00 371.00 400. 00 361. 00
Ga 17.20 18. 10 18. 10 18. 10 18. 10
Zr 159. 00 150. 00 156. 00 160. 00 159. 00
Y 15.30 13. 66 14. 14 14.95 14. 01
Hf 3.31 3.51 4.11 4.61 4.11
Nb 9.80 8.62 10. 80 10. 50 7.35
Ta 0.92 0.81 0.97 0.95 0.67
Th 16.9 16.2 16. 90 18. 60 16. 80
Be 2.57 2.61 2.05 2.44 2. 64
Cr 5.67 5.36 5.13 4.81 5.24
Cs 2.78 2.26 2.33 2.89 2.77
U 2.76 3.23 3.66 4.77 3.82
Nd/Th 0.49 0.46 0.95 0. 64 0.72
Ti/Zr 8.30 8.00 8.46 8.25 7.92
Rb/Sr 1. 66 1.99 1.35 2.18 2.01
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