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Chronology and petrogenesis of the diorite and monzonitic granite in Dong
Ujimqin Banner, Inner Mongolia

Li Min, Li Min, CHENG Yin—hang, LI Yan—feng, REN Bang—fang, ZHANG Tian—fu

(Tianjin Institute of Geology and Mineral Resources , Tianjian 300170, China)

Abstract: In order to understand the characteristics of magma activities in the southern part of Siberian plate and their influence on
the closing time of Hegenshan Ocean during Late Palacozoic, the authors studied petrography, zircon U—Pb chronology, zircon Hf—
isotope and geochemistry of the diorite and monzonitic granite to constrain the genesis and tectonic setting of the rock in Bayan
Dulan of Dong Ujimqin Banner, Inner Mongolia. The zircon U—Pb dating results show that the diorite was formed at 319.8+0.9 Ma
(Late Carboniferous), and the monzonitic granite was formed at 300.8+1.7 Ma (Early Permian). The &(7) values and the crust model
ages (tov’) of diorite are14.6—17.1 Ma and 335—466 Ma respectively. The Bayan Dulan diorite is enriched in such LILE as Rb and K
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and depleted in Ba, Sr, Ta,Nb and Ti. The formation of diorite resulted from partial melting of juvenile oceanic crust mixed with

mantle wedge during the subduction of the oceanic crust from Middle—Ordovician to Early—Carboniferous. The monzonitic granite

is enriched in K and alkali, suggesting the weak peraluminous feature. The monzonitic granite is also enriched in some LILE and

LREE, Rb and K with weak negative Zr anomaly and weak positive Hf anomaly, and depleted in Sr, Nb, Ta, P and Ti, suggesting

characteristics of post—orogenic granite. The monzonitic granite was produced in an extension environment, and was formed by

post—orogenic evolution after closing of Hegenshan Ocean. In addition, the formation of the rock was caused by partial melting of

juvenile continental crust resulting from subducted oceanic crust.
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a—Diorite; b—Photomicrographs of diorite ; c—Monzonitic granites ; d—Photomicrographs of monzonitic granites
P1—Plagioklase ; Q—Quartz; Bi—Biotite ; Am—Amphibole ; Kf—K —feldspar
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Table 1 Results of EPMA analysis of plagioclase in monzonitic granites in Dong Ujimqin Banner (%)

g SiO, TiO, AlLO; FeO MnO MgO CaO Na,O K,0 Total Or Ab An

4 69.309 0 19.014  0.055 0 0.005 0338 1099 0.289 100.088  1.708 92994  1.677
5 69.606 0 19.085 0.005 0.017 0 02 10.981 0.107 99.347 0.632 92918 0.992
7 69.456  0.01 18963 0.056 0.043  0.01 0349 11.022 0.09 99.54 0532 93265 1.731
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325%10°°, PLIARE S 1Y Srok H T HIST , AR RCH:
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Table 3 Major (%) and trace elements (10°°) compositions of the monzonitic granite in Dong Ujimqin Banner

RIKRGHEARE ZRKEREEETE (%) HMETE(10°)SHER

4437-1 4437-2 4437-3 4437-4 p22-19-1 4181-1 4919-1 4528-1
ST
PR ZRAE

SiO, 72.44 74.22 73.59 71.56 61.95 56.82 57.31 55.74

AlLO; 15.52 14.71 14.69 16.38 16.07 16.91 16.96 16.58
Fe 05 0.92 0.65 0.78 0.77 257 233 1.57 1.71
FeO 0.12 0.2 0.47 0.18 3.11 5.36 5.65 6.05
Ca0O 0.67 0.59 1.01 0.58 476 557 5.92 532
MgO 0.24 0.2 0.36 0.21 2 3.48 347 3.88
K,0 426 428 3.57 435 267 1.79 2.65 2.86
Na,O 483 435 448 494 3.38 3.89 321 3.54
TiO, 0.15 0.13 0.17 0.15 0.71 1.12 0.96 1.02
P,0s 0.068 0.062 0.092 0.052 023 0.29 0.24 027
MnO 0.1 0.076 0.1 0.073 0.099 02 0.15 0.15
FeOT 0.95 0.79 1.17 0.87 5.42 7.46 7.06 7.59
Fe,05" 1.05 0.87 13 0.97 6.03 8.29 7.85 8.43
Mg* 34.7 34.8 39.2 335 43.6 495 50.7 51.7
AR 3.56 3.59 3.1 3.42 1.82 1.68 1.69 1.83
SI 231 207 3.73 2.01 14.6 20.7 21 21.5
FL 93.1 93.6 88.9 94.1 56 50.5 49.7 54.6
MF 813 81 77.6 81.9 74 68.8 67.5 66.7
A/CNK 1.13 1.14 1.12 1.18 0.94 0.92 0.9 0.89
KRR 0.67 0.52 0.65 0.74 1.89 1.65 1.27 2.05
Cr 255 1.02 236 223 17.8 39.6 425 445
Ni 322 2.04 3.51 2.59 1 20.2 21.8 22.1
Co 0.5 0.54 0.8 0.64 145 245 23.9 20
Li 38.8 242 47.8 30.6 20.2 22.8 16.9 21.6
Rb 113 117 975 102 65.9 53.1 65.9 88.7
Cs 273 2.58 3.58 247 15 2.64 1.43 1.75
Sr 90.6 95.8 129 90.3 420 354 396 345
Ba 635 680 471 656 469 467 444 600
\ 451 5.44 8.64 6.36 123 176 177 184
Sc 114 10.3 10.4 10.7 16 217 213 155
Nb 12.5 9.32 10.5 11 6.78 9 6.82 7.68
Ta 1.26 0.98 0.87 0.96 0.62 0.56 0.48 0.57
Zr 85.4 75 79 789 162 211 146 187
Hf 3.91 3.28 3.26 34 485 495 345 5.28
Ga 17.8 16 16.9 17.9 16.4 16.4 154 17.4
U 1.77 0.98 1.59 1.34 1.6 0.89 1.22 1.57
Th 11.4 8.14 133 10.8 7.45 3.95 6.13 5.62
La 17.8 15.1 20.2 14.7 16.8 19.9 16 193
Ce 36.4 29.8 37.1 30.8 385 42.6 345 45
Pr 457 372 47 3.84 5.1 6.19 5 621
Nd 16.2 132 16.3 13.9 212 26.1 20.6 26.4
Sm 3.29 255 35 2.85 4.83 5.58 443 5.95
Eu 0.62 0.62 0.54 0.57 1.31 1.39 1.29 1.53
Gd 291 234 3.12 2.49 4.84 5.11 415 547
Tb 0.51 0.4 0.55 0.42 0.8 0.85 0.69 0.93
Dy 2.99 232 322 247 46 54 442 5.48
Ho 0.6 0.46 0.64 0.49 0.96 1.15 0.94 1.09
Er 1.75 1.35 1.77 143 262 3.23 2.8 3.14
Tm 0.3 022 0.29 0.24 0.4 0.5 0.4 0.49
Yb 2.07 1.6 2.1 1.76 27 3.54 2.88 3.02
Lu 0.32 0.26 0.33 0.27 0.42 0.56 0.45 0.47
Y 16.3 12.4 18 12.6 234 29.9 232 29.5
Eu* 0.2 0.25 0.16 0.21 027 0.26 0.3 027
Ce* 4.04 3.98 3.81 4.1 416 3.84 3.86 411
Nb* 0.86 0.8 0.63 0.86 0.56 0.75 0.62 0.62

T R T A R P RIS T SE A, TG R XRF IR, b FeO SR AR BRIRIARE | F 4K
%, R JC R ICP-MS TR

PR A B
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Banner

JRIXRRE . o Rk A (5] 6-b) s H 2 A
U HRRE , 22 BA it o 28 HAT LR i sk Ak 22T
FILR] VR DX P 5 5 SAHAB L E M L, A A E AR K
BT EA4 0% (LILE)Rb K %, 51 P Ba, HiX} 5
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T RKAE R A S0, 71.56%~74.22% , TiO,
$0.13%~0.17% , ALO; 4 14.69%~16.38% , CaO Hy
0.59%~1.01% , MgO # 0.20%~0.36% . ALK (K,O+
Na,0) /T 8.05% ~9.29% . DI=91.01~93.75, SI=
2.01~3.73, R AT T 5 = R B A AR X i 75 1)
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1.24~1.31, A 55345 A A 765 A 251 Si0—K.0
I (] 5-b) v s H & T st 251 .

R TR B & K (K 6-a) I, B FH +
TCE B LA M ZRHE , T Bu S5, B n AHG
ARHEER . RTINS ST R Rb &5 1l
97.5x10°~117x10°,Ba 4 471x10 *~680x10 °,U K
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CEME M 101.4x10°°) , /T R fili H15E Sr -2 F i
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Jer it SRR A (] 2—a) , R HAR S I A —
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A, ELUER £ BE 451G, X AL BUER R AE 5 16 oty A= AR
)2 AR LA AR R A i 4 o T DN A
AR 3, A AR O AN R R RREBEL” , R4
F IRER R Ry 2 25 e Bt B, i A S 3 DX ek b i 1
FHE =W, 5l A )2 X 2 B AR R A
T LR 5 7 PEFE T NE—SW [ (fF il 3 , 25 % A2 00 i)
ZFK H NE—-SW [a] (i 1 77, TR, B IX DR
BHEKETEAILE (R K), MX T HimEmgime R
(Nb.Ta P.Ti), @7 i sh KRR GIUE S 1 ek
P2 FRAE , IR Z N A SR R e AT s 17
Y. B 2-dBR RKIERAIEZmE N AHA R A
Wik & WARE X 5 5 1 ILE AW E B 8
TR IHHAT , Hom BB Ty St Jm i LA B I F
KIBA R BT R, R A5 A 252 43 3 A i

R4 REEINKEHER528)Hf B ZHRE
Table 4 Zircon Hf isotopic data of the diorite (4528) in Dong Ujimqin Banner

No.  AgeMa  ovyb/Hf  °Lu/HE  VOHE'THE 20 SHE'THE  end0)  ends)  Tom/Ma Tom/Ma
1 319 0.0645 0.0014 0283008 0.000028  0.283000 83 151 349 367
10 319 0.0591 00014 0282994 0000023  0.282986 78 146 369 399
1 321 0.0553 0.0014 0282993 0.000020  0.282985 78 146 370 401
12 318 0.0598 0.0016 0283022 0.000020  0.283012 88 155 331 338
13 321 0.0555 0.0014 0283008 0.000024  0.283000 83 151 349 367
14 319 0.1190 0.0030 0283012 0.000036  0.282994 85 149 358 379
15 319 0.0814 0.0020 0283026 0.000028  0.283014 90 156 329 335
2 319 0.0473 00010 0283052 0.000032  0.283046 99 167 283 262
3 321 0.0819 0.0018 0283055 0000023 0283045 100 167 284 264
4 315 0.0683 0.0015 0283010 0.000019  0.283001 84 151 348 365
5 320 0.1009 0.0023 0283017 0.000024  0.283003 87 152 344 359
6 319 0.0935 0.0020 0283041 0.000023  0.283029 95 16.1 307 300
7 318 0.0623 0.0013 0283059 0000024 0283051 101 169 275 250
8 319 0.0632 0.0014 0283066 0000022 0283057 104  17.1 266 235
9 320 0.0777 00018 0282967 0.000019  0.282956 69 135 412 466

T DB R HEHL T - B T S B =
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