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SHRIMP zircon U-Pb dating of granites in Mahonondor area, East Ujimqin
Banner, Inner Mongolia

CHENG Yin-hang, TENG Xue-jian, XIN Hou-tian, YANG Jun-quan, JI Shi-ping, ZHANG Yong and
LI Yan-feng
(Tianjin Institute of Geology and Mineral Resources, Tianjin 300170, China)

Abstract: The Mahonondor granites, located in East Ujimqin Banner of Inner Mongolia, are predominated by
monzogranite and syenogranite. SHRIMP zircon U-Pb dating shows that the crystallization age of the monzo-
granite is 307.0 % 1.9 Ma and that of the syenogranite is 299.7 = 5.3 Ma. The ages which are between the late
Carboniferous and early Permian are consistent with the late Paleozoic magmatic activity age. Geochemical re-
searches indicate that the granite from Mahonondor area in the East Ujimqin Banner of Inner Mongolia is rich in
silica (Si0, =65.65% ~71.86% ), alkali (K,O+ Na,0=9.59% ~9.90% ) and K (K,O/Na,O=1.00% ~
1.73% ), suggesting a typical high-K calc-alkaline to shoshonitic series with the metaluminous feature (A/CNK
=0.96~1.04). The rocks are poor in rare earth elements (X REE=82.60 %10 ®~157.70 X 10 °), enriched
in LREE [(La/Yb)y=4.13~15.37] and LILEs (Rb, Th, K), and depleted in HFSE, especially Nb, Ta,
Sr, P and Ti. Similar REE distribution patterns indicate that the Mahonondor granites have the same magma

source. The 8Eu values vary from 0.44 to 0.87, with most rocks having moderate negative Eu anomalies. In
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addition, massive structure and miarolitic structure point to post-collisional granites. In a word, these character-
istics suggest that these high-K calc-alkaline granites in the Mahonondor area were emplaced during post-colli-
sional conversion from compression to extension, and were derived from fractional crystallization of medium-K
calc-alkaline diorite-porphyrite, causing collision between the Sino-Korean and Siberian plates during late Devo-
nian to early Carboniferous period. It is shown that the conversion time of the late Paleozoic orogenic process in
East Ujimgin area was from 320.1+7.2 Ma to 307 £ 1.9 Ma, the period 286 ~276 Ma was the developmental
stage of post-collisional alkali granites, and Hegenshan oceanic basin had disappeared before 320.1 + 7.2 Ma.
The above results provide new constraints on Mongolia Orogenic Belt tectonic-magmatic evolution in Late Paleo-
zoic and closure of the Paleo-Asian Ocean.

Key words: East Ujimqgin Banner; high-K calc-alkaline granites; post collision; SHRIMP U-Pb dating
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Fig. 1 Geological sketch map of Mahonondor area in East Ujimgin Banner modified after Xin Houtian ez a/. 2008 @
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ISOPLOT2.6 Lud-
1b wig 2000
10 kg 3.3
3.2 1020-1
0058-1 SHRIMP U-Th-Pb 1
CL U-Pb 2 3
99 %
100~200 pm 2
Th U
Th U Rubatto and Gebaure 2000
Th U Th U
0.4 Th U Th U
0.07 Hoskin and Schaltegger 2003
SHRIMPII U-Pb Th U
2002 0.52~1.03 0.50~0.83
3 Th U
TEMORA
20pp 2¥U 1020-1
1 1020-1 0058-1 SHRIMP U-Pb
Table 1 U-Pb composition of zircon from monzogranite 1020-1 and syenogranite 0058-1 of Mahonondor measured by SHRIMP
wp 1076 Ma
— Th U
Pb Th u 2[)7Pb 2[]6})b 16 207Pb 235U 1o 2[)6Pb 238U 1o 207Pb 206Pb 16 2[]6Pb 238U 1o
1020-1
1.1 18.4 350 442 0.82 0.064 60 1.7 0.364 5.7 0.04790  0.75 415 +130 301.6 £2.2
2.1 17.8 309 425 0.75 0.05797 1.6 0.356 3.6 0.04837 0.86 347 +80 304.5 +2.6
3.1 21.00 369 495 0.77 0.059 00 1.7 0.357 4.4 0.04902  0.66 319 +99 308.5  £2.0
4.1 20.7 361 471 0.79 0.057 98 1.7 0.362 4.1 0.05080  0.61 270 +93 319.4 +1.9
5.1 18.0 286 423 0.70 0.06020 2.2 0.370 3.8 0.04916 0.79 393 £84 309.4 +2.4
6.1 38.5 846 849 1.03 0.110 30 1.8 0.661 4.1 0.05153  0.63 1488 +77 323.9 2.0
7.1 8§.98 128 219 0.6l 0.067 70 2.5 0.341 9.2 0.046 93 1.1 316 +210  295.6 +3.2
8.1 14.2 166 331 0.52 0.062 60 2.1 0.346 6.8 0.049 11 0.98 247 +160  309.1 +3.0
9.1 15.1 246 339 0.71 0.06300 4.4 0.368 6.8 0.04862 0.84 410 +150  306.0 *£2.5
10.1 24.5 437 585 0.77 0.059 10 1.7 0.359 3.8 0.04836 0.75 363 +84 304.4 2.2
11.1 18.8 302 487 0.64 0.060 60 2.9 0.328 5.5 0.04448 0.81 347 +120 280.6 £2.2
0058-1
1.1 5.37 66 127 0.54 0.0770 3.4 0.348 17 0.04791 1.7 316 +390 301.6 £5.1
2.1 4.71 54 112 0.50 0.0799 3.5 0.370 12 0.047 31 1.5 480 +260 298.0 +4.4
3.1 7.29 96 179 0.56 0.076 4 2.9 0.362 11 0.046 28 1.4 483 +230 291.6 £3.9
4.1 6.03 77 145 0.55 0.074 4 3.2 0.367 11 0.047 33 1.5 464 +240 298.1 +4.2
5.1 7.02 95 163  0.60 0.076 7 4.3 0.372 13 0.048 66 1.4 432 +290 306.3 4.1
6.1 5.30 54 122 0.46 0.0651 3.4 0.251 25 0.048 85 1.7 -543  £670 307.5 £5.0
7.1 7.84 115 207 0.57 0.0616 3.1 0.311 9.9 0.043 53 1.3 276 +220 274.7 +3.4
8.1 4.80 68 130 0.54 0.066 4 4.0 0.295 11 0.042 30 1.6 224 +260 267.1 +4.2
9.1 5.98 85 170 0.52 0.064 8 3.6 0.314 9.3 0.040 56 1.4 455 +200 256.3 £3.6
10.1 4.41 90 112 0.83 0.089 8 3.5 0.462 9.3 0.0451 2.7 1049 +180 284.4 £7.5
11.1 4.74 67 118  0.59 0.064 8 3.3 0.372 4.5 0.046 22 1.2 541 +96 291.3 £3.5
12.1 4.48 67 104 0.67 0.0722 4.6 0.341 16 0.048 68 1.7 229 +370  306.4 £5.0
13.1 5.50 77 126 0.63 0.0990 2.8 0.467 13 0.048 &8 1.6 909 +270  307.0 +4.9
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2 wg % wg 1076
Table 2 Analytical data and parameters of major elements wy %  REEs and trace elements wy 10~° for
Mahonondor pluton
2058-1 1020-1 0058-1 3088-1 2058-1 1020-1 0058-1 3088-1
SiO, 60.06 65.65 69.66 71.86 La 27.00 21.20 31.97 15.07
TiO, 1.26 0.85 0.43 0.22 Ce 61.00 35.00 72.91 34.40
ALO; 15.73 15.76 14.43 14.09 Pr 7.79 4.67 9.19 4.87
Fe, 04 3.13 1.43 1.37 1.41 Nd 29.00 14.10 32.20 16.60
FeO 3.93 1.73 1.3 0.65 Sm 5.25 1.87 6.00 2.87
MnO 0.18 0.1 0.2 0.18 Eu 1.44 0.47 0.83 0.54
MgO 2.24 1.88 0.67 0.41 Gd 4.73 1.69 5.42 2.49
CaO 3.86 1.36 1.09 0.3 Th 0.76 0.22 0.96 0.43
Na,O 3.79 4.7 4.79 6.1 Dy 4.56 1.19 6.15 2.78
K,O 3.05 5.2 4.8 3.52 Ho 0.92 0.23 1.31 0.61
P,0Os 0.37 0.12 0.09 0.09 Er 2.77 0.74 4.05 1.95
LOI 2.37 2.62 1.18 1.75 Tm 0.46 0.13 0.73 0.35
Total 99.97 101.4 100 100.6 Yb 3.07 0.93 5.08 2.46
K Na 0.80 1.11 1.00 1.73 Lu 0.48 0.16 0.80 0.39
A CNK 0.95 1.00 0.96 0.98 SREE 149.23 82.60 177.58 85.82
ALK 6.84 9.90 9.59 9.62 LR HR 7.41 14.61 6.25 6.48
NK A 0.61 0.85 0.91 0.98 La Sm y 3.24 7.13 3.35 3.30
M 0.61 0.46 0.66 0.71 Gd Yb 1.24 1.47 0.86 0.82
Rb 81.0 108.0 117.0 77.0 [La Yb v 5.93 15.37 4.25 4.13
Ba 765.0 515.0 704.0 617.0 oEu 0.87 0.79 0.44 0.60
Th 9.10 5.90 11.00 5.40 Zr 226.0 70.0 222.0 133.0
Ta 0.79 0.51 1.21 0.80 Y 26.60 8.30 37.50 17.20
Nb 9.70 4.50 13.40 7.90 Nd Th 3.19 2.39 2.93 3.07
Sr 376.0 125.0 79.0 122.0 Nb Ta 12.24 8.88 11.10 9.85
Hf 6.51 2.45 6.96 4.48 Sr Ba 0.49 0.24 0.11 0.20
2 SiO, 4.3
60.06% ~71.86% TiO,
0.22% ~0.85% AlLO; 14.09 % 2 2
~15.73% A CNK  0.96~1.00 YREE  82.60 X 107® ~ 177.58 x 10°°
1.1 - K,O Na,O 115.33x10°% LREE HREE La Sm N Gd Yb y
K,O Na,O 1.00~1.73 La Yb v 6.25~14.61 3.30~7.13 0.82
Si0; ~ALR 4 ~1.47  4.13~15.37
Ky,O = SiO, LREE HREE LREE
5
- A CNK 1.1 7 SEu  0.44~
NK A 0.85~0.98 I 0.79 Fu
I 1989
1989 GeoDrop V2.0 4.4
Q Or
Ab An 2
UGS 8 Rb Th K
QAP 6 LILE Ta Nb Sr P Ti

Rb Ba
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