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Fig. 1 Simplified regional geological map of the W—Mo mineralized district along the Sino-Mongolian border
(modified from Nie Fengjun et al. , 2007 &)
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Fig. 2 The photograph of the geological sketch in Bayinsukhtu ore district, Mongolia
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Fig. 3 The field outcrops and the histological features of the syenite porphyry in Bayinsukhtu ore district, Mongolia
(a) FERERITIRA; (b) BB RAMAZ; (o) BT, B R AR T RS A, FP™ -7 + 753
FOR B BRSSO, Or—IEK AT Bi— B th; Q— A 3%

(a) Granite hand specimens; (b ) Alterationed biotite; (c¢) polysynthetic twin, sericitization and chloritization in plagioclase. The “ — " * +

» o« ”

in fig. s indicate the microphotos are in polarized Light and crossed polarized light. Or—Orthoclase ; Bi—Biotite ; Q—Quartz
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* 1 XHBEERHEST KEKIEEREAR LA-ICP MS i% U-Pb T4 R
Table 1 LA-ICP MS zircon U-Pb dating data of the syenite porphyry in Bayinsukhtu ore district, Mongolia

JERER(x107°) [F 07 FEAA [ 7 2 4 I (Ma)

s o " U Th/U | n(*"Pb)/n(**Pb) | n(*"Pb)/n(**Pb) | n(**Pb)/n(**Pb) |n(*"Pb)/n(**Pb) | n(*"Pb)/n(**Pb) | n(***Pb)/n(**Pb) | jeefnps

Wt lo L lo Wt lo WE | le | W | Lo | W | 1o | (%)
701-5 5.86 | 133.59 | 150.6 | 0.89 | 0.0467 | 0.0025 | 0.1746 | 0.009 | 0.0271 | 0.0003 35 93 163 8 172 2 97
701-7 9.98 |182.94 |237.88 | 0.77 | 0.0528 | 0.0058 | 0.1905 | 0.0086 | 0.0261 | 0.0005 322 207 177 18 166 3 88
701-8 88.51 |389.11 |535.73 | 0.73 | 0.0531 | 0.0053 | 0.1923 | 0.0089 | 0.0263 | 0.0004 332 192 179 16 167 3 89
701-13 4.33 | 49.78 | 58.74 | 0.85 | 0.0518 | 0.0052 | 0.1886 | 0.0085 | 0.0264 | 0.0004 277 227 175 16 168 3 89
701-14 38.22 |320.45 [585.17 | 0.55 | 0.0533 | 0.0059 | 0.1955 | 0.0095 | 0.0266 | 0.0004 340 219 181 18 169 3 91
701-15 3.25 | 58.35 | 78.22 | 0.75 | 0.0529 | 0.0051 | 0.1892 | 0.0078 | 0.0259 | 0.0004 324 183 176 15 165 3 87
701-22 5.22 | 98.81 |130.13 | 0.76 | 0.0542 | 0.0047 | 0.1979 | 0.007 | 0.0265 | 0.0004 379 167 183 14 168 3 89
701-24 35.22 |468.89 [ 654.16 | 0.72 | 0.0516 | 0.0041 | 0.1901 | 0.0105 | 0.0267 | 0.0003 269 156 177 13 170 2 95
701-25 13.36 |338.59 | 334.61 | 1.01 | 0.0469 | 0.0064 | 0.1744 | 0.0136 | 0.027 | 0.0005 44 240 163 20 172 3 97
701-26 3.87 | 52.56 | 70.78 | 0.74 | 0.0502 | 0.0042 | 0.1876 | 0.0054 | 0.0271 | 0.0003 204 162 175 13 172 2 97
701-27 18.82 |342.99 |380.27 | 0.90 | 0.0523 | 0.0027 | 0.1902 | 0.0094 | 0.0264 | 0.0003 297 95 177 8 168 2 89
701-30 8.84 |176.94 | 187.22 | 0.95 | 0.0512 | 0.0042 | 0.1926 | 0.0054 | 0.0273 | 0.0004 249 158 179 13 174 2 100
701-32 137.06 | 585.42 | 973.25 | 0.60 | 0.05 0.0046 | 0.1861 | 0.007 0.027 | 0.0004 194 180 173 15 172 2 97
701-33 25.45 |278.65 | 580.01 | 0.48 | 0.0508 | 0.0026 | 0.1935 | 0.0095 | 0.0276 | 0.0003 234 95 180 8 175 2 99
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Fig. 4 Cathodoluminescence (CL) images of zircons from the syenite porphyry in Bayinsukhtu ore district, Mongolia

2.78% ~3.33% ,K,0 &k 2.35% ~5.13%), 8 %) .TFe, 0, & K 0.86% ~ 2.64% , CaO # I
B K,0 > Na,0 (K,0/Na,0 > 1, LA —fFRES N (0.52% ~1.85% ), %3 HAT B 5 19 TiO, (0. 09% ~
0.85, A BB & ik Ak 28 fIr #0) , MgO (0. 17% ~0.45  0.25% ),
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Fig. 5 The Concordia age and weighted average age of LA-ICP-MS zircon U-Pb dating of

syenite porphyry(Z01) in Bayinsukhtu deposit, Mongolia

TE TAS [ g v, 0 A Bt B AE AL 0 X (&
6) . 7E Si0,—K, O [EIfif H i 7 35y i #1853
H1(1#l 7a) . 7% Shand FEE K g, A AR AE 1L 45
Jo X3 (] Th) .

4.2.2 HEMBLITEFIE
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RAXT TP, LFEEA R Nb 7555 R A KA
Fid bl GE A e W BB A . IERBES T X
REE # 51.92 x 10 ™° ~58.32 x 10~° 2 [a], LREE/

HREE {H7F 6. 41 ~7.04 Z[a], HA KM Eu 17
SRR L R B 1 (LREE ) & 42 043 R AE
(KE8),
4.3 REIfIEMIRL FIHE
TERBES [ Sr—Nd [Rl AR MRS R K 3,
R 3 8 LLFE W, E K ES®W
[n(¥Sr)/ n(*Sr) |, H{EAE 0. 723600 ~0. 733118
(6], -2 K 0. 728113, n (' Nd)/ n ("™ Nd) {H#
B (0.512320 ~ 0.512451), S # K 0.512404,
exg (D) TE-4.6 ~ —2.32Z (0], ¥ R fifH, Nd B4R
1 T 7E 1366 ~ 1428Ma, — [ B Nd BiX4E 18 T,y

R2EFHEWRRERBEEETER(%) HLTER( x10°) RIFBLER( x10™°) HIHER

Table 2 The analyzed data of major( %) , rare earth elements( x10°) and trace elements( x 10 ~®)

of the syenite porphyry in Bayinsukhtu ore district, Mongolia

BN Si0, TiO, | ALO; |TFe,O; | MnO MgO Ca0 Na, O K,0 P,05 Bege Mir | A/CNK| A/NK
EX09 -139| 74.03 | 0.25 | 12.36 | 2.64 0.07 0.45 1.85 2.78 2.35 0.07 3.38 100 1.18 1.74
7B02 73.99 0.1 14.3 0.86 0.01 0.19 0.52 3.28 5.13 0.25 0.86 | 99.99 1.2 1.31
7B01 74.28 | 0.09 | 14.28 | 0.89 0.03 0.17 0.53 3.33 5.12 0.22 0.88 100 1.19 1.3
e Ga Rb* Sr Y Zr Nb Cs Ba*® La Ce Pr Nd Sm Eu
EX09 -139| 19.53 | 137.13 | 50.7 | 38.69 205 13.48 | 12.99 297 42.7 80.4 10.1 37.9 7.28 0.78
7B02 21.3 [295.16 | 77.2 10.2 | 64.01 | 15.06 | 34.27 308 10.9 23.1 2.87 10.9 2.85 0.51
ZB01 17.22 |[205.52 | 70.6 9.25 57.1 12.65 | 14.93 260 10 19.9 2.56 9.45 2.52 0.42
=T Gd Th Dy Ho Er Tm Yb Lu Hf Ta* TL™ Pb Bi* Th U
EX09 -139| 6.81 1.1 6.55 | 1.36 | 3.89 | 0.61 | 4.03 | 0.63 | 6.96 | 1.32 | 0.82 | 32.2 | 0.33 |23.24 | 4.83
7B02 2.75 | 0.42 2 0.33 | 0.82 | 0.11 0.7 0.11 2.5 2.9 1.83 37 0.53 | 6.77 | 4.36
7B01 2.54 | 0.38 | 1.95 | 0.36 | 0.85 | 0.12 | 0.71 | 0.11 | 2.24 | 2.55 | 1.39 | 41.6 | 0.11 | 6.87 6




TGRS S EE IR B R IE K BESH5 1 U-Pb 428 R H b 53 L

1385

%5
18
| @ KK H
16 % E iE; Syenite porphyry
=
14 iy
EKA
shr AR
O, 10} ) P e, -
i = K17 MKER 5
z 8| EAKE | @
% e
Z 6} g
gl | - ® Jirin
| & | EEW
21 K| oa| KE
0 o] | |
30 60 70 80 90
Si0,(%)

A1 6 Sty L3 25 B I B9 PRIE KB TAS [E1fi
(8 24,2007 )
Fig. 6 The TAS diagram of the syenite porphyry in
Bayinsukhtu ore district, Mongolia ( after Nie Fengjun et
al. , 2007&)
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Zircon U-Pb Ages and Its Significance of the Syenite Porphyry
in Bayinsuhetu Tungsten Deposit, Mongolia

GUO Zhihua V', ZHANG Baolin® , DANG Yonggi * ,GUO Bowei'’ ,
GAO Lei” ;HOU Jinliang" , ZHANG Lichun"
1) Department of Geology, Mining Engineering College, North China University of Science and Technology,
Tangshan, Hebei, 063009 ;
2) Key Laboratory of Mineral Resources, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing, 100029 ;
3) Bureau of Geological Exploration and Mineral Development of Hebei Province, Tangshan. Hebei, 063000 ;
4) Key Laboratory of Orogenic Belts and Crustal Evolution ( Ministry of Education) ; School of Earth and
Space Sciences, Peking University, Beijing, 100871

Objectives: The syenite porphyry is an important magmatism record of China—Mongolia border region in the
period of Mesozoic Era. The formation age and geochemical characteristics of the adamellite are significant to reveal
the tectonic framework and evolution history at that period.

Methods: Samples were crushed into granules of less than 200 mesh and then analyzed for major and trace
elements. All analyses were conducted at the IGG’ s State Key Laboratory of Lithospheric Evolution in Beijing,
China. Major elements were determined by x-ray fluorescence spectrometry on fused glass disks using an Axios
mineral separation tool, with analytical uncertainties ranging from 1% to 5% . Trace-element and rare-earth
element concentrations were determined by ICP-MS with an ELEMENT system. According to Chinese national
standards GSR-1 and GSR-2, the error was <5% for trace elements with concentrations of 10 x 10 ™ and <10%
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for trace elements with concentrations of <10 x 10 .

Zircon LA-ICP-MS U-Pb isotope analyses were performed at the Chinese Academy of Geological Sciences using
a laser-ablation system (193 nanometers ( nm ), GeolLas 200M ) coupled to a Neptune ( Thermo Fisher )
Multicollector Inductively Coupled Plasma Mass Spectrometer ( MC-ICP-MS). Zircon U Th Pb measurements were
made on 32 nm diameter spots on single grains. NIST 612 was used as an internal standard for U, Th, and Pb
analyses and zircon GJ-1 was used as the external calibration standard. Common lead was corrected using the
method of Andersen (2002 ). Isotopic ratios and element concentrations were calculated using the ICP-MS Data Cal
software. Ages were calculated using ISOPLOT 3.

Results: The granite was formed in the Middle—Late Jurassic period and the U-Pb age of zircon is 170.6 +
1.7 Ma. The geochemical data of granite show that it is high-K calc-alkaline. Also the granite is characterized with
high silicon, with SiO, (73.99% ~74.28% ), Al1,0,(12.36% ~ 14.30% ), and MgO (0.17% ~0.45% ),
peraluminous. The total content of REE is 51.92 x 10™° to 58.32 x 10 ™°. The REE distribution patterns
demonstrate a significant negative Eu anomaly and a “swallow-type” shape. The spider diagrams of primitive
mantle standardized trace elements show enrichment of Rb, Th, U, K, Zr, Hf, strong depletion of Ba, Sr, P, Ti
and medium to slight depletion of Nb and Ta. The initial n (' Nd)/n (' Nd) values are high (0.512320 ~
0.512451) , and the average value is 0. 512404. The gy,(¢) values are all negative ( —4.6 ~ —=2.3).

Conclusions; The characters of major elements, trace elements, and isotopes show that the syenite porphyry
was formed at the transitional period from syn-collision to post-orogenic tectonic systems, with extensional
geotectonic environment. The crustal thickening and the partial melting of crustal materials are possibly main
dynamic mechanism to form the granite.

Keywords: Mongolia;syenite porphyry ;zircon U-Pb age ; geochemistry ;tectonic significance.
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