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Zircon SHRIMP U-Pb age of Monuogechin monzodiorite of Inner Mongolia
and its geological significance

YUN Fei!, NIE Feng]unl , JIANG SiHong1 , LIU Yan' and ZHANG WanYi?
(1 Institute of Mineral Resources, CAGS, Beijing 100037, China; 2 Development and Research Center of China
Geological Survey, Beijing 100037, China)

Abstract

Located in the South Gobi-Dong Ujimgin Banner metallogenic belt of the China-Mongolia border and its
neighboring areas, the Monuogechin lead-zinc pre-investigation area is a newly-discovered lead-zinc polymetallic
deposit. The exposed monzodiorite has an intimate relationship with the Monuogechin lead-zinc pre-investigation
area. In order to determine the accurate age of the Monuogechin monzodiorite, the authors employed the zircon
SHRIMP U-Pb isotope dating technology and obtained the age of (312.6 £4.1) Ma (MSWD=0.76), indica-
ting Hercynian. This age is essentially in agreement with the event of magmatism in the east of the Erenhot-
Dong Ujimgin Banner volcanic-magmatic belt (from 300 Ma to 315 Ma) and the age of granites in the South Go-
bi- Dong Ujimgin Banner copper polymetallic ore-forming belt. Combined with regional data, it is suggested that
the Erenhot-Dong Ujimgin Banner Late Carboniferous monzodiorite resulted from the crustal thickening melting
of the intraarc rift tensional system. This age provides important evidence for Late Carboniferous magmatism
and helps guide the work related to lead-zinc molybdenum-copper polymetallic ore exploration in China-Mongolia

border and its neighboring areas.
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Fig. 1 Simplified geological map of the Monuogechin Pb-Zn ore district map at the corner modified after Hong
et al. 1994 Nieetal. 2007
1—Quaternary 2—Quaternary olivine basalts 3—Permian sedimentary rocks 4—Devonian sedimentary rocks 5—Ordovician sedimentary rocks
6—Monzodiorite 7—Diorites 8—Syenite porphyry 9—ILamprophyre dykes 10—Measured and inferred fault 11—Geological boundary
12—Location of ore deposit ore spot ~ 13—Suture zone 14—Precambrian intermediate massif 15—Sampling location 16—Study area
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1 BYTG03 SHRIMP U-Th-Pb
Table 1 SHRIMP U-Th-Pb zircon data from Monuogechin monzodiorite Inner Mongolia
Total 2(]6Pb 238U
2(16]:)bc % U 1076 Th 107() 232Th 238U 2(J7Pb 21)6Pb + 9% 2(]7I)b 235U + % + 9%
2[)8Pb 232Th Ma
BYTG-03-1.1 0.48 245 107 0.45 0.055 2.9 0.32 4.8 0.0151 3.3 287.8+5.8
BYTG-03-2.1 0.50 480 279 0.60 0.051 2.0 0.32 4.6 0.0162 3.2 315.4%6.1
BYTG-03-3.1 0.46 344 120 0.36 0.055 2.4 0.36 3.7 0.0170 3.1 317.1%£6.2
BYTG-03-4.1 0.34 279 142 0.52 0.059 2.4 0.38 3.5 0.0163 2.9 308.5%+6.1
BYTG-03-5.1 0.55 492 221 0.46 0.054 2.0 0.33 4.2 0.0159 3.3 306.8+5.9
BYTG-03-6.1 0.31 311 129 0.43 0.055 2.8 0.36 3.7 0.0161 3.0 310.3%6.1
BYTG-03-7.1 0.47 467 254 0.56 0.053 2.0 0.33 4.2 0.0158 2.6 309.1%+6.2
BYTG-03-8.1 0.55 485 248 0.53 0.054 1.9 0.34 4.4 0.0158 2.7 314.6+6.1
BYTG-03-9.1 1.67 377 165 0.45 0.078 3.9 0.43 10.2 0.0198 4.9 309.7x7.0
BYTG-03-9.1-1 0.50 550 450 0.84 0.060 1.7 0.34 3.0 0.0142 2.3 283.5+5.4
BYTG-03-10.1 0.79 321 205 0.66 0.059 2.8 0.33 5.0 0.0145 3.8 289.0%6.6
BYTG-03-11.1 0.21 577 440 0.79 0.053 1.9 0.32 3.1 0.0146 3.1 288.7+5.6
BYTG-03-12.1 0.45 478 272 0.59 0.056 2.1 0.37 4.3 0.0166 2.6 323.9+6.3
2
Table 2 Geochemical composition of Monuogechin monzodiorite, Inner Mongolia
B-1 B2 B-3 B-4 B-1 B2 B3 B-4
w B % w B 10°
SiO, 66.5 54.61 66.18 66.18 Th 0.48 0.69 0.44 0.45
ALOs 14.6 14.62 14.72 14.78 Dy 2.95 4.20 2.70 2.85
Fe,05 1.8 6.67 2.61 2.12 Ho 0.60 0.89 0.57 0.56
FeO 2.84 3.59 2.07 2.67 Er 1.81 2.59 1.62 1.65
CaO 3.58 2.37 3.09 2.83 Tm 0.26 0.37 0.24 0.24
MgO 2.5 6.35 2.45 2.51 Yb 2.00 2.83 1.83 1.83
K,O 1.34 0.43 1.26 1.28 Lu 0.29 0.39 0.25 0.26
Na,O 3.88 2.95 3:98 3.93 La Yb X 6.90 5.44 7.32 7.27
TiO, 0.56 1.17 0.59 0.57 SEu” 0.33 0.27 0.34 0.33
MnO 0.11 0.14 0.1 0.11 SREE 63.81 77.22 61.45 61.32
P,0s 0.14 0.17 0.12 0.13 Rb 120.00 84.60 122.00 118.00
1.93 6.5 2.6 2.67 Ba 361.00 319.00 377.00 438.00
99.78 99.57 99.77 99.78 Sr 533.00 372.00 557.00 511.00
K,O+ Na,O 5.22 3.38 5.24 5.21 Th 3.04 3.85 2.80 2.77
KkO Na,0O" 0.35 0.15 0.32 0.33 u 0.87 1.36 0.81 0.87
A CNK”* 1.64 2.75 1.86 1.88 Nb 8.50 8.14 8.15 7.76
¢ 1.03 0.98 1.15 1.18 Ni 30.20 48.90 26.60 25.00
w B 1076 Ta 0.71 0.62 0.66 0.65
La 13.80 15.40 13.40 13.30 Zr 180.00 235.00 163.00 160.00
Ce 25.20 30.30 24.60 24.70 Hf 5.61 6.63 5.08 4.93
Pr 3.42 4.19 3.27 3.27 Y 15.60 21.40 14.50 15.10
Nd 14.30 18.00 13.50 13.40 Rb Sr* 0.23 0.23 0.22 0.23
Sm 2.96 3.99 2.75 2.80 Nb Ta” 11.95 13.09 12.44 11.96
Eu 0.99 1.11 0.96 0.94 Zr Hf” 32.09 35.44 32.09 32.45
Gd 3.14 4.23 2.97 2.91
* 1
312.6£4.1 Ma MSWD=0.76 9
CL 1 BYTG-03-2.1 ~ BYTG-03-9.1
4 20pp 2y BYTG-03-12.1
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Fig. 2 Cathodoluminescent images of some zircon grains

. . ) Fig. 3 U-Pb concordia diagram of zircon from Monuogechin
from Monuogechin monzodiorite Inner Mongolia

monzodiorite Inner Mongolia
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Fig. 4 REE patterns and trace elements spider diagrams of Monuogechin monzodiorite Inner Mongolia after Boynoton 1984

Sun et al. 1989
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