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Abstract: The tectonic setting is complex while Jurassic granite is relatively limited in the Badaogou area, which results in a
lack of theoretical basis for its regional tectonic evolution studies. This paper presents a synthesis of geochemical and zircon U-
Pb chronological and Hf isotopic study on the Badaogou monzonitic granites. The zircons of rock samples which have distinct
rhythmic growth zoning are long cylindrical and euhedral well-formed, implying the features of magmatic origin. Dating results
indicate that the rocks were formed in the Early Jurassic (17641 Ma). The rocks which obviously are rich in LREE and have
unconspicuous europium anomalies (0.96—1.03) with regard to high SiO, (68.93% —70.02%), low MgO (1.27% —1.45%),
CaO (1.80% —2.78%) as well as A/CNK (0.92—1.02) belong to sub-aluminous and high-K calc-alkaline granites, being of the
characteristics of I-type granites. The e;(¢) values vary from —20.21 to —24.08. and the two-stage model age (¢,,) ranges
from 2 498 to 2 740 Ma. These samples are enriched in LILE and depleted in HFSE (such as Nb, Ta, P, Ti), with Mg values

of 45—47. Analyses show that the rocks came from the melting of neo-Archean lower crust. Combining with the background of
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regional contemporary magmatic distribution, it is concluded that the formation of monzonotic granites from Badaogou could be

related to the subduction of the Paleo-Pacific plate under the Eurasian continent.

Key words: monzonitic granites; zircon U-Pb dating; Hf isotope; Early Jurassic; Badaogou; geochemistry; geochronology.
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0.0295F 186 ECTE F 1=17621 Ma REH BDG-Bl BDG-B2 BDG-B3 BDG-B4 BDG-B5
MSWD=0.92 (n=18) SREE 97.9 99.5 93.8 68.0 78.1
LREE 88.4 90.4 84.4 59.6 68.5
0.028 5~ HREE 9.51 9.15 9.43 8.41 9.63
S LREE/HREE  9.29 9.87 8.95 7.09 7.11
E ol (La/Yb)x  9.82 11.7 10.5 7.38 7.41
= 0 oFu 0.96 0.97 0.99 1.03 0.96
oCe 0.99 0.92 0.90 0.89 0.93
Rb 137 148 1149 86.3 110
0.026 5- W H{{ | M | Ba 550 643 611 188 530
e Th 12.8 11.5 12.4 8.95 9.37
1 \ U 3.07 2.42 2.12 2.00 2.02
0.0255 : Nb 12.0 11.4 12.7 10.4 11.3

0.15 0.17 0.19 0.21 0.23 0.25

- Ta 1.63 1.54 1.62 1.50 1.44
Sr 370 317 341 304 356
5 NIET AR A U-Ph AR i A A Zr 50.2 39.2 42.5 95.4 47.2
Fig.5 U-Pb concordia diagram for Badaogou monzonitic granites Hf 2.58 2.19 2.32 3.87 2.48
Nb/Ta 7.35 7.38 7.85 6.94 7.81
%2 EHSKEMEERTE(%)BETE(10)H S
WEILE(107)EE Ba/Nb 146.0 56.5 48.0 46.9 47.1

Table 2 Major elements (%), trace elements (10~°) and REE

(107%) contents of Badaogou monzonitic granites

FE i BDG-B1 BDG-B2 BDG-B3 BDG-B4 BDG-B5
SiO» 69.19 70.02 69.48 69.51 68.93
TiO, 0.31 0.31 0.30 0.28 0.30
Al O3 14.15 14.04 14.57 14.15 14.32
Fe, O3 1 3.25 3.14 3.05 3.07 3.32
MnO 0.12 0.10 0.11 0.11 0.12
MgO 1.36 1.41 1.27 1.33 1.45
CaO 2.74 1.80 2.40 2.78 2.53
Na, O 3.44 3.31 3.61 3.47 3.53
K: O 4.25 4.68 4.32 4.28 4.41
P,0; 0.10 0.09 0.10 0.09 0.09
LOI 0.91 0.82 0.63 0.50 0.89
Total 99.81 99.71 99.83 99.57 99.90
ALK 7.69 7.99 7.92 7.74 7.94
Na; O/K; O 0.81 0.71 0.84 0.81 0.80
A/CNK 0.93 1.02 0.97 0.92 0.94
Mg* 45 47 45 46 46
La 20.7 22.2 20.7 13.9 15.8
Ce 41.6 41.1 37.7 25.9 30.4
Pr 4.81 5.02 4.71 3.51 3.88
Nd 16.9 17.6 16.9 12.6 14.3
Sm 3.37 3.34 3.40 2.79 3.15
Eu 1.00 1.01 1.04 0.90 0.97
Gd 2.85 2.88 2.85 2.41 2.86
Thb 0.45 0.42 0.45 0.39 0.44
Dy 2.31 2.27 2.36 2.11 2.43
Ho 0.51 0.46 0.49 0.44 0.49
Er 1.41 1.34 1.41 1.29 1.42
Tm 0.23 0.21 0.22 0.20 0.22
Yb 1.51 1.37 1.41 1.35 1.53
Lu 0.25 0.21 0.22 0.22 0.24

Y 11.4 10.6 11.3 10.3 11.5

TE: ALK=FE/R (Na, O+ K, 0) . A/CNK=FE /K Al, O3/(CaO+
Naz O+Kz0) 3 Na; O/K O 2y i & 53 B L AR ; Mg® = 100 X (MgO/
40.31)/(MgO/40.31+Fey O3 T X 2/159.7).

880 A/CNK 2 0.92~1.02. 5 A LS TE Si0,-K, O
fife L B AE e 0 A B E R B (8] 6a), 7E A/CNK-A/
NK &l i 359 7 7 o 2R 533 L (8T 6b).
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S 78.1X 10 °~99.5X 10 °, 7EF 1 70 F it 4045 =L
Bl 2k FE AR — B (F 7a). (La/Yb)y h 7.38 ~
11.7,LREE/HREE 3} 7.09~9.87 , it 23 ith £k 4 W]
A R, i B R 4R B AR o0 F (LREE) H 4318 B
i, E 96 % (HREE) M %t 5 i 5 8Eu i 0.96 ~
1.03, 4 5% A 8. E 7b SR, B s E M E %
K.Ba.Rb % KB FEAITLEM Th.U FiHKHA
A ICE . 5 Nb. . Ta P . Zr . Ti ¥ &R IT &,

43 $%FA Lu-Hf F{ &

J\IB Y8 A8 A B A T HE/TT OHE HE R
0.281 989~ 0. 282 098, ey, () fH N — 20. 21 ~
—24.08, Hf R4 F HB BERE AR (2, ) FI BT BX
FE AR (£ pa, ) A5 1 672~1 826 Ma Fl 2 498~
2740 Ma (& 3). BLAh, O F K A5 8 o H R
0.94~0.96 , ] AR T EREE BT b7 £, 0 1H (—0.34)
FRER M5 £ fH (—0.72) (Vervoort et al.,
1996 ; Amelin ez al.,2000) , [F it — B B 2 4R % oF
AE Sz e HC Y8 X 1y 5 N 5 F5 s e i Bl A b 5E v £ S
YA B AR IS (X BR A5, 2014).
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Fig.6 SiO; vs. K, O diagram (a) and A/CNK vs. A/NK diagram (b) of Badaogou monzonitic granites
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Table 3 Zircon Hf isotopic compositions of Badaogou monzonitic granites
R fit t(Ma) SYb/VTHE VSLu/YTHE VSHIE/VTHE 20 enr(0) e (e) 20 tomt (HD - tpve (HD - frme
BDG-N1-1 176 0.040 955 0.001 710 0.282 023 0.000 014 —26.49 —22.83 0.50 1764 2662 —0.95
BDG-N1-2 176 0.041 711 0.001 770 0.282 044 0.000 015 —25.73 —22.08 0.54 1736 2615 —0.95
BDG-N1-3 176 0.037 639 0.001 569 0.282 039 0.000 013 —25.92 —22.25 0.45 1735 2626 —0.95
BDG-N1-4 176 0.031 808 0.001 396 0.282 010 0.000 014 —26.96 —23.27 0.49 1768 2690 —0.96
BDG-N1-5 176 0.032 890 0.001 437 0.282 018 0.000 017 —26.67 —22.98  0.59 1758 2671 —0.96
BDG-N1-6 176 0.034 119 0.001 424 0.282 059 0.000 016 —25.22 —21.53  0.56 1700 2581 —0.96
BDG-N1-7 176 0.038 575 0.001 623 0.282 036 0.000 013 —26.02 —22.35 0.45 1741 2632 —0.95
BDG-N1-8 176 0.030 998 0.001 291 0.282 036 0.000 016 —26.04 —22.34 0.58 1727 2631 —0.96
BDG-N1-9 176 0.048 996 0.001 986 0.281 989 0.000 017 —27.71 —24.08 0.61 1826 2740 —0.94
BDG-N1-10 176 0.041 459 0.001 751 0.282 089 0.000 015 —24.14 —20.49 0.54 1672 2515 —0.95
BDG-N1-11 176 0.047 229 0.001 990 0.282 050 0.000 015 —25.54 —21.92 0.52 1739 2605 —0.94
BDG-N1-12 176 0.028 037 0.001 170 0.282 006 0.000 016 —27.07 —23.35 0.57 1762 2695 —0.96
BDG-N1-14 176 0.052 130 0.002 129 0.282 098 0.000 016 —23.82 —20.21 0.56 1676 2498 —0.94
BDG-N1-15 176 0.051 916 0.002 079 0.282 056 0.000 014 —25.33 —21.72  0.51 1735 2592 —0.94
10° 10°
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Fig.7 Chondrite-normalized REE pattern (a) and PM-normalized trace element spider diagram (b) of Badaogou monzonitic granites
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