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Fig.1 Sketch geological map of the Duomolakebulake area in the southern Altay Range
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73.14%, TiO,  0.24%, ALO;
1.92%, MnO  0.05%, MgO
1.23%, , Na,O  3.95%, K,O
0.07% ( 1) ACNK=1.1,
Rb  Th Sr
(1.0)  St’Y  (5.1)
((La/Yb)y=11), Eu

Si0,

13.74%, Fe,O5"
0.48%, CaO
3.56%, P,0s

>

(Guillot and Le Fort, 1995; Sylvester, 1998;
Fig.2 Field outcrop of the Duomolakebulake leucogranite , 2008)

(a) ; (b) ; Grt. ; Ms. ; Qtz. ; Fsp.

Fig.3 Microphotographs showing the characteristics of the leucogranite
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Table 1 Geochemical compositions of the Duomolakebulake leucogranite

Rb/Sr

(%)
Si0, TiO, ALO;  Fe;O3T  MnO MgO CaO Na,0O K,O P,05
08QH-21  73.31 0.23 13.55 1.68 0.05 0.38 1.11 3.96 4.15 0.05 1.29 99.75
08QH-22  72.97 0.25 13.93 2.16 0.05 0.58 1.35 3.93 2.98 0.10 1.55 99.85
(x107)
Sc Cr Ni Co Ga Ge Rb Sr Y Zr Nb Ba Hf Ta Th U
08QH-21 391 5.03 1.84 27.2 14.1 1.06 112 78.8 132 999 885 463 347 055 147 141
08QH-22 575  9.45 2.83 25.7 19.4 1.07 112 70.1 16.7 103 10.7 182 327 077 9.68 1.71
(x10°)
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
08QH-21 350 682 7.53 25.8 4.80 0.71 371 0.56 267 048 139 022 151 025
08QH-22  19.8  39.5 4.71 17.4 3.53 070 3.15  0.55 320  0.65 200 032 226 036
XRF ICP-MS
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U-Th-Pb ,
(CL) 91500
91500 U-Th-Pb
LA-ICP-MS U-Pb Wiedenbeck (1995) (
C )
GeoLas 2005, ICP-MS  Agilent U-Th-Pb )
7500a 32 pm, 8 Hz, ICPMSDataCal
70 mJ, 50s Liu (2010) U-Pb

20~30 s 50 s Isoplot/Ex_ver3

U-Pb 91500 (Ludwig, 2003) 2
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Table 2 LA-ICP-MS U-Pb results of zircons from the Duomolakebulake leucogranite
Pboa U P?Th 207pp/2%6pp 27pp/25y 208pp/238y 207pp/206pp 27pp/P U P/ tU
Th/U
(x10°%) lo lo lo (Ma) lo (Ma) lo (Ma) lo

08QH-21-01 165 1507 589 039  0.05142 0.00517 0.35764 0.03725 0.04967 0.00046 260 219 310 28 312 3
08QH-21-02 8 131 59 0.45  0.05364 0.00302 0.36321 0.02088 0.04903 0.00056 356 110 315 16 309 3
08QH-21-03 137 1830 881 0.48  0.05150 0.00424 0.35701 0.03186 0.04931 0.00087 263 169 310 24 310 5
08QH-21-04 8 141 70 0.50  0.05561 0.00284 0.38137 0.01877 0.04962 0.00062 437 88 328 14 312 4
08QH-21-05 19 365 171 0.47  0.05404 0.00137 0.37235 0.01070 0.04969 0.00059 373 43 321 8§ 313 4
08QH-21-06 9 157 76 0.48  0.05251 0.00345 0.36009 0.02401 0.04972 0.00086 308 121 312 18 313 5
08QH-21-07 8 153 80 0.52  0.05324 0.00160 0.36320 0.01089 0.04959 0.00047 339 51 315 8 312 3
08QH-21-08 24 419 298 0.71  0.05655 0.00341 0.38854 0.02354 0.04975 0.00117 474 92 333 17 313 7
08QH-21-09 34 369 210 0.57  0.04957 0.00699 0.32611 0.05046 0.04959 0.00078 175 288 287 39 312 5
08QH-21-10 67 1190 463 039 0.05099 0.00149 0.34640 0.01026 0.04907 0.00028 241 58 302 8 309 2
08QH-21-11 102 929 588 0.63  0.04862 0.00987 0.36485 0.07201 0.04915 0.00091 129 332 316 54 309 6
08QH-21-12 18 350 162 0.46  0.05270 0.00163 0.36105 0.01203 0.04956 0.00052 316 57 313 9 312 3
08QH-21-13 18 228 77 034 0.05724 0.00135 0.61589 0.01460 0.07814 0.00063 501 38 487 9 485 4
08QH-21-14 10 120 53 0.44  0.05701 0.00230 0.61129 0.02450 0.07798 0.00090 492 68 484 15 484 5
08QH-21-15 12 187 84 0.45  0.05423 0.00400 0.47679 0.03532 0.06367 0.00088 381 143 396 24 398 5
08QH-21-16 30 538 208 039  0.05193 0.00172 0.35634 0.01245 0.04941 0.00035 282 67 309 9 311 2
08QH-21-17 38 725 333 0.46  0.05154 0.00110 0.35369 0.00766 0.04967 0.00039 265 35 307 6 312 2
08QH-21-18 67 875 247 0.28  0.04896 0.00695 0.36146 0.04996 0.04988 0.00060 146 265 313 37 314 4
08QH-21-19 84 1822 18 0.01  0.05200 0.00063 0.35701 0.00456 0.04968 0.00027 285 19 310 3 313 2
08QH-21-20 31 412 365 0.89  0.05469 0.00105 0.48058 0.00891 0.06375 0.00044 400 29 398 6 398 3
08QH-21-21 10 138 147 1.07  0.05260 0.00388 0.36443 0.02757 0.04980 0.00060 311 151 316 21 313 4
08QH-21-22 22 429 135 031  0.05268 0.00282 0.35898 0.01832 0.04942 0.00080 315 125 311 14 311 5
08QH-21-23 6 121 46 0.38  0.05238 0.00220 0.36092 0.01536 0.04998 0.00056 302 77 313 11 314 3
08QH-21-24 27 515 239 0.46  0.05222 0.00108 0.35704 0.00723 0.04959 0.00033 295 34 310 5 312 2
08QH-21-25 10 174 100 0.57  0.05321 0.00377 0.36855 0.02735 0.05004 0.00084 338 139 319 20 315 5
08QH-21-26 16 329 96 0.29  0.05305 0.00178 0.36204 0.01228 0.04957 0.00055 331 57 314 9 312 3
08QH-21-27 19 367 163 0.44  0.05252 0.00156 0.36020 0.01100 0.04969 0.00055 308 49 312 8 313 3
08QH-21-28 33 266 326 122 0.05343 0.01256 0.37125 0.08821 0.04960 0.00086 347 421 321 65 312 5
08QH-21-29 32 647 92 0.14  0.05262 0.00121 0.35848 0.00832 0.04936 0.00043 313 37 311 6 311 3
08QH-21-30 28 235 92 039 0.07720 0.01077 0.69303 0.10933 0.06364 0.00173 1126 282 535 66 398 10
08QH-21-31 24 412 377 0.92  0.05424 0.00130 0.35828 0.00841 0.04788 0.00037 381 39 311 6 302 2
08QH-21-32 9 172 71 0.41  0.05615 0.00286 0.37774 0.01896 0.04879 0.00043 458 116 325 14 307 3
08QH-21-33 9 174 96 0.55  0.05009 0.00140 0.33983 0.00950 0.04923 0.00037 199 51 297 7 310 2
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Discovery of the Late Carboniferous Leucogranite in the Southern
Altay Range and its Tectonic Implications

SHEN Xiaoming', ZHANG Haixiang” and MA Lin*"*

(1. Key Laboratory of Crustal Dynamics, Institute of Crustal Dynamics, China Earthquake Administration, Beijing
100085, China; 2. State Key Laboratory of Isotope Geochemistry, Guangzhou Institute of Geochemistry, Chinese
Academy of Sciences, Guangzhou 510640, Guangdong, China; 3. University of Chinese Academy of Science,
Beijing 100049, China)

Abstract: The time frame for the collision between Siberia Plate and Kazakhstan-Junggar Plate and the initiation of
post-collision of the Southern Altay Range in the Late Paleozoic remain controversial. Paleozoic granitoid magmatism played
an important role in the tectonic evolution of the Southern Altay Range and various origins of granitoids have been found in
this region, including I-, S-, A- and M-type granitoids. Here, we report the newly discovered Duomolakebulake garnet- and
muscovite- bearing leucogranite which intruded the Early Carboniferous Nanmingshui volcanic-sedimentary formation in the
southern Altay Range. LA-ICP-MS zircon U-Pb dating indicates that the leucogranite was generated in the early Late
Carboniferous (311£3 Ma). As an important rock type for tectonic implications, leucogranite is considered to be generated in a
post-collision setting. In combination with lithology data in this region, we suggest that the collision ended prior to ~311 Ma
in the southern Altay Range, and then evolved into the post-collisional stage. This new discovery may shed lights on the
tectonic evolution of the Altay Range in the Late Paleozoic.

Keywords: leucogranite; LA-ICP-MS dating; Late Carboniferous; post-collision; Altay
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