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Stratum Affiliation and Tectonic Setting of Rhyolite in Xishala Area,
Southern Part of Great Xing’an Range

WANG Peng', GUO Jia®, ZHANG Xiao', XU Zheng-lin', WANG Xi'"
(1. School of Earth Sciences, Jilin University, Changchun 130061, China;
2. Chifeng Yuanye Changshun Geological Exploration Co. , Ltd. , Chifeng 024000, China)

[ Abstract] In the southern Great Xing’an Range, the Xishala area exposes a substantial amount of Mesozoic strata of Xinmin
Formation (J,x) and Manketouebo Formation (J;m). However, due to the presence of rhyolite in the rock association, it is easy to
confuse the stratigraphic division and lead to disputes of the stratigraphic attribution of rhyolite. Therefore, zircon U-Pb dating and
geochemical characteristic analysis of the rhyolites were conducted, and stratigraphic sections of the Xinmin and Manketouebo
Formations were compared to explore the formation age, tectonic setting, and stratigraphic attribution of the rhyolites. The results
indicate that the geochemical characteristics of the riolites in Xishala area are high SiO, content ( The value of mean is 75.74%. ) ,
rich alkali content [ mean(Na,O +K,0) =7.69% ] and low Mg and Ca content, belonging to peraluminous and high-K calc-alkaline
series. The Chondrite-normalized REE pattern is right-dip type, with relative enrichment of LREE and relative depletion of HREE, the
value of (La/Yb) yis between 10. 61 ~ 14.21 and strong negative Eu anomaly (The value of 8Eu is between 0.44 ~0.53. ). LILE
(large ion lithophilic elements) such as Rb, Ba and K are relatively enriched, while HFSE (high field strength elements) such as Nb,
Ta and Ti are relatively depleted, indicating that the magma originated from crustal materials. The LA-ICP-MS zircon U-Pb dating
results show that the age of the rhyolite is (167.7 £2.6) Ma, belonging to the Middle Jurassic, and it formes in the extensional
tectonic action after the closure of the Mongolian-Okhotsk ocean. Based on the comparative study of regional geology and sectional rock
assemblage types, the rhyolite belongs to the Manketouebo Formation.

[ Keywords] geochemistry; zircon U-Pb ages; Xinmin Formation; Manketouebo Formation; southern Great Xing’an Rang
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Fig. 1  Geotectonic sketch of the study area
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Fig. 3 Field photographs and photomicrograph of

rhyolite in Xishala Area
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Table 1 Zircon U-Pb isotope analysis of rhyolite in Xishala Area
Dl]ljﬁt‘ﬁ% Th U Th/U 207 Pb/206 Pb 207 Pb/ZBS?:ﬁQ/Md 206 Pb/238 U 208 Pb/232 Th
1 104 191 0.55 387 179 165 168
2 147 296 0.50 176 171 172 168
3 112 194 0.58 256 174 169 163
4 266 416 0. 64 233 170 167 170
5 98.6 176 0.56 187 175 173 167
6 266 471 0.56 102 168 173 175
7 296 386 0.77 189 168 166 168
8 86.5 219 0.40 79.7 161 167 171
9 223 317 0.70 206 168 165 165
10 134 290 0. 46 100 156 160 162
11 232 536 0.43 161 173 173 181
12 212 521 0.41 494 190 165 188
R2 EAVRMXRIEEIETENMETRANER
Table 2 Analysis result of main element and trace elements of rhyolite in Xishala Area
TLH D7619-1 D7619-2  D7619-3 D76194  D7619-5 JLH D7619-1 D7619-2  D7619-3 D76194 D7619-5
Si0,/ % 75.87 75.91 75.74 75.57 75. 62 Yh/10 ¢ 1.84 1.98 1.95 2.24 2.56
Al, 05/ % 12.98 12.94 13. 04 12.79 12.79 Lu/10°° 0.27 0.29 0.29 0.33 0.39
TiO,/ % 0.09 0. 08 0.08 0.08 0.12 Li/10 ¢ 18. 1 16. 6 16.6 15.7 24.6
Fe, 05/ % 1.32 1.22 1.21 1.32 1.51 Be/10°° 1.13 1. 12 1.21 1.29 1.63
FeO/% 0.43 0.38 0.37 0.32 0.24 Se/10 76 3.00 2.45 2.45 2.42 3.34
Ca0/% 0.12 0.12 0.11 0.11 0.13 V/10 ¢ 2.58 2.22 2.22 3.34 12.9
MgO/ % 0.16 0.18 1.17 1.17 0.20 Cr/10 ¢ 1.67 1.57 1.51 1.55 4.43
K,0 /% 4.00 3.95 4.04 4.01 4.15 Ga/10 ¢ 14.9 14.0 15.9 14.7 18.3
Na, 0 /% 3.68 3.98 3.97 3.77 2.93 Rb/10 ¢ 95.3 96. 1 105 105 116
MnO/ % 0.016 0. 020 0. 025 0.013 0. 035 Sr/10 ¢ 36.9 37.0 39.7 37.0 35.7
P,05/% 0.014 0.016 0.015 0.015 0.017 Zr/10 ¢ 123 126 139 134 171
LOI/% 1. 19 1.08 1. 11 1.70 2. 14 Nb/10 ¢ 6.72 6.75 7.46 7.67 8.55
S/ % 99. 85 99. 87 99. 87 99. 87 99. 87 cd/10 -8 0. 037 0. 040 0.014 0.016 0. 046
A/NK 1.25 1.20 1.20 1.21 1.37 In/10 ¢ 0.014 0.016 0.016 0.019 0.036
A/CNK 1.22 1.17 1.17 1.19 1.34 Cs/10°¢ 2.89 2.44 1.96 2.59 2.73
Y/10 ¢ 15.8 16. 4 15.9 21.2 22.7 Ba/10 ¢ 833 835 897 894 891
La/10 -6 34.7 37.4 38.5 38.4 37.9 Hf/10 -6 4.49 4.78 5.14 4. 88 5.96
Ce/107° 67.48 72.94 75.93 74. 40 74.30 Ta/10 ~° 0. 56 0.59 0.71 0. 60 0. 80
Pr/10-° 7.24 7.84 8.19 8.21 8.16 Ph/10 ~¢ 11.6 16.8 16.3 13.3 16. 8
Nd/10 ¢ 25.9 27.6 28.8 28.8 29.5 Th/10 -6 1.1 11.7 12.5 12.2 12.1
Sm/10 ~° 4.38 4.74 4.94 4.98 5.16 U/10-° 2.31 2.51 3.05 2.54 2.71
Eu/10 ¢ 0.62 0. 68 0.69 0.72 0.87 LREE 140. 38 151.25 157. 10 155.51 155. 88
Gd/10°° 3.93 4.38 4.41 4.53 4.74 HREE 12. 87 14. 13 13.89 15.29 16.70
Th/10 ~° 0.59 0. 65 0. 64 0.70 0.73 (La/Yb) y 13.53 13. 60 14. 21 12.30 10. 61
Dy/10 -6 3.41 3.77 3.59 4.10 4.43 S8Eu 0.45 0.45 0. 44 0.45 0.53
Ho/10 ¢ 0. 65 0.70 0. 68 0.79 0. 84 3Ce 0.99 0.99 1. 00 0.98 0.99
Er/10 ¢ 1.89 2.04 2.03 2.26 2. 60 Ti/Y 33.28 27. 64 30. 25 22.05 31.18
Tm/10 ~¢ 0.29 0.32 0.31 0.35 0.41 Ti/Zr 4.26 3. 60 3.45 3.50 4.14
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