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ATWISOIS-01 0.39 26 1182 466 0.0218 0.0004 0.1485 0.0052 0.0495 0.0007 139 3 45
ATWISOIS-02 0.66 15 598 396  0.0225 0.0005 0.1514 0.0100 0.0488 0.0031 144 3 39
ATWISOIS-03 0.48 4 209 101 0.0201 0.0003 0.1505 0.0073 0.0544 0.028 128 2 w7
ATWISOIS-04 0.38 8 391 148 0.0200 0.0003 0.1408 0.0077 0.0511 0.029 128 2 347
ATWISOIS-05 0.46 10 472 217 0.0200 0.0002 0.1644 0.0073 0.0597 0.028 128 2 155 7
ATWISOI5-06 0.5 8 386 227  0.0203 0.0003 0.1345 0.0073 0.0481 0.026 129 2 8 7
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ATWISOIS-09 0.59 8 377 221 0.0199 0.0003 0.1415 0.0065 0.0516 0.023 127 2 1346
ATWISOIS-10 0.47 5 237 113 0.0188 0.0005 0.1570 0.0158 0.006 0.0068 120 3 g 15
ATWISOIS-11 0.43 10 461 197  0.0204 0.0002 0.1528 0.0065 0.0%42 0.024 130 2 46
ATWISOIS-12 0.37 9 443 165 0.0207 0.0003 0.1482 0.0052 0.0519 0.020 132 2 40 s
ATWISOIS-13 0.39 9 422 163 0.0208 0.0003 0.1667 0.0086 0.0580 0.0032 133 2 1578
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K, T REE = (84.9 ~207.48) x 107 (-1
151.42x10°°) , i + B &4 Y HREE = (6. 46 ~
15.62)x107° , 4285 + S5 X LREE = (76. 73 ~
191.86) x 10, LREE/HREE = 9. 40 ~ 17. 25 (%
¥113.20) . M+ o0 R BRI bR AL 1B A (]
7a) N ARSI R B RIS
B2 (AT ) P4 AR T 3L 780 V6 5 RO A 4 43 X
BEWMLEITEDMAL (La/Yb) = 11.68 ~
29.53(°F¥7 19.08) , HR /s S AL AL I SO Y it
FERAEROR R EM LR, B LTRSS
MEZHE(La/Sm) =3.86~5.49(F-3 5.05) I
Fit LR AEB(GA/Yb)  =1.72~3.57(F
B2, 3) HE R EM L R N —
TR /ME ., SEu=0.14~0.38(F15 0.24), A
A B0 S AE D R b A v Ak B R DT
UK (& 7 (b)) BB ERmYERILR

(HFSE)Th .U I K& F 3£ AJLHK (LILE)Rb K,
SR % IGE (HFSE) Ta Nb . Ti P Fl KB+
SEAJCE (LILE) Ba Sr,

4 itig
4.1 AABRE

HA 5 (alkaline) (#7K ( anhydrous) | AE 1
LLI (anorogenic) = “ A" FFAEAY A BUAE i< 75 4 4t i
CA 40 R4 HIE T B N e PR AR B 1)
J M AT R IR B R I R JE Al
I35 B AL RS CH) A, B (R L
VRS AA P AR ) 155 K il 300 % b e A g i s P
BIVIERIA G A, B (JR 3 5K IR EE ; PA TE
ALY o A, BUAE A A R AR I AR XA (ALAG)
AL (AAG) | 1T 55 2 40 B I B85t
A I ISR BT T — T A

K2 AARISKEARLESRAMIKUZESNER

Pm36Tc155a Pm36Tc155b Pm36Tc153 Pm33Tc49 Pm33Tc48 Pm33Tc47
Fedhs
i ey
Si0, 75.55 76.34 75.54 77.02 717. 68 77.28
Al O, 14. 44 13.02 13.93 12. 11 13.22 13.39
TiO, 0.13 0.12 0.12 0. 05 0. 06 0.07
Fe,0, 0.49 1.01 0.74 1.11 0.84 0.22
FeO 0.12 0.08 0.18 0.08 0.09 0.48
CaO 0.11 0.12 0.13 0.40 0.11 0.12
MgO 0.18 0.12 0.18 0.43 0.18 0.19
K,0 4.55 5.14 5.00 4.92 4.28 4.71
Na, O 2.65 2.81 2.75 2.27 1.91 1.99
MnO 0.01 0.01 0.01 0.02 0.02 0.02
P,0O, 0.03 0.02 0.02 0.01 0.02 0.01
LOI 1.71 1.17 1.34 1.54 1.52 1.48
TOTAL 99. 96 99. 95 99. 94 99. 95 99. 94 99. 94
A/CNK 1.52 1.25 1.37 1.24 1. 66 1.56
A/NK 2.01 1.64 1.80 1.68 2.14 2.00
AR 2.96 4.06 3.46 3.70 2.73 2.97
F 366. 22 279.73 683. 25 231.91 269. 22 516.32
Cl 68.4 79.7 26.2 50.7 42.5 21.3
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&R
Pm36Tc155a Pm36Tc155b Pm36Tc153 Pm33Tc49 Pm33Tc48 Pm33Tc47
Fdh s
mECH
Rb 131.29 147.90 159. 60 179. 89 114.31 124. 11
Sr 48.58 57.93 53.82 48.11 89.70 60. 48
Zr 190. 06 198. 11 217.89 89.41 122.20 117.16
Nb 17. 68 17.98 16. 54 14. 34 12. 84 12. 56
Ba 218. 88 204. 41 209.70 201.29 251.72 235.38
Hf 6.92 7.16 7.25 3.64 4.27 4.21
Ta 1.22 1.25 1.23 1.23 1.14 1.17
Th 21.37 23.14 19. 31 18.35 17. 06 16. 95
U 6.52 7.02 3.90 2.83 6.32 3.37
Ga 16.92 16. 46 18.35 16. 15 15.29 14.87
Y 22.37 22.50 19.74 11.99 7.16 7.14
La 47.51 44.94 44.96 19. 19 26.47 25.97
Ce 89.71 80. 09 85.78 33.17 55.88 51.36
Pr 11.19 10. 45 9.69 4. 64 6.00 5.92
Nd 37.25 34.22 34.08 16.27 19. 64 19.29
Sm 5.90 5.61 5.57 3.21 3.11 3.11
Eu 0.30 0.25 0.25 0.24 0.37 0.35
Gd 5.23 4.87 5.13 2.67 2.78 2.72
Th 0.72 0.69 0.68 0.40 0.33 0.34
Dy 3.79 3.71 3.62 2.07 1.49 1.53
Ho 0.70 0.71 0. 66 0.37 0.25 0.26
Er 2.16 2.19 1.98 1.10 0.75 0.75
Tm 0.35 0.35 0.30 0.17 0.11 0.11
Yb 2.32 2.34 1.92 1.18 0. 64 0.67
Lu 0.35 0.37 0.32 0.20 0.10 0.11
dEu 0.16 0.14 0.14 0.25 0.38 0.36
dCe 0.92 0. 87 0.96 0.83 1.04 0.98
>REE 207. 48 190. 80 194.92 84.90 117.93 112.47
>LREE 191. 86 175. 56 180. 33 76.73 111.47 106. 00
>HREE 15.62 15.24 14. 60 8.16 6.46 6.47
(La/Yb) 14. 68 13.79 16.79 11. 68 29.53 27.99
(La/Sm) y 5.20 5.17 5.21 3.86 5.49 5.39
(Gd/Yb) 1.86 1.72 2.20 1.87 3.57 3.37
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U-Pb Chronology, Geochemistry and Geological Significance of
Early Cretaceous Volcanic Rocks in Shiwuligiao Area, Northern

Greater Khingan Mountains

WANG Jiuyi"*?*, GU Meng*, ZHOU Chuanfang"**"

(1. Harbin Center for Integrated Natural Resources Survey, China Geological Survey, Harbin 150086, China;
2. Northeast Geological S&T Innovation Center of China Geological Survey, Shenyang 110034, China;
3. Observation and Research Station of Earth Critical Zone in Black Soil, Harbin, Ministry of Natural Resources
Harbin 150086, China;
4. Heilongjiang Farms & Reclamation Academy of Sciences, Harbin 150038, China)

Abstract: The tectonic environment of the early Cretaceous volcanic rocks widely developed in the
northern Greater Khingan Mountains. The zircon U —Pb chronology and petrogeochemistry of Guanghua
rhyolite in the Shiwuligiao area of the northern Greater Khingan Mountains are researched to constrain its
petrogenesis and tectonic setting. The LA —ICP —MS zircon U —Pb weighted average age of Guanghua
Formation rhyolite is 129.3+1.4 Ma (late early Cretaceous), belonging to peraluminous, subalkaline series
volcanic rocks. The fractionation of light and heavy rare earth elements in the rocks is significant, with the
characteristics of light rare earth elements enrichment, heavy rare earth elements deficit, and an obvious
negative europium anomaly; The ratios of Rb/Sr, Nb/Ta, Th/U and Nb/Th indicate that the rocks derived
from crustal; Alkalinity ratio (AR), zircon saturation temperature, high Zr content and 10 000Ga/Al ratio,
with depleted Ba, Sr, Ti indicates that the rocks have A—type granite characteristics; The volcanic rocks of
Guanghua Formation are rich in LILE (such as Rb and K), depleted in HFSE (such as Ta, Nb, Ti and P),
and the distribution characteristics in Rb—(Nb+Y) and Rb—(Ta+Yb) discrimination maps show that the
rocks have the geochemical characteristics of island arc volcanic rocks. Comprehensive analysis shows that
the volcanic rocks in this area are the product of partial melting of the crust, formed in the extensional
environment after the backward subduction of the Izenaki Plate to the East Asian continent.

Key words: zircon U-Pb dating; geochemistry; tectonic setting; Guanghua Formation; Greater Khingan

Mountains
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