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Mesozoic and Cenozoic uplifting history of the Kuqa-South Tianshan
Basin-Mountain System from the evidence of apatite fission track analysis

DU Zhi-li***, WANG Qing-Chen' and ZHOU Xue-hui®
(1. Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China; 2. Research Institute
of Petroleum Exploration and Development, Tarim Oil Field Branch Company, Korla, Xinjiang 841000, China)

Abstract: A fission track analysis of apatite samples from Cenozoic sandstone near the Kuga River shows that
these samples can be divided into 3 groups, which display the exhumation and cooling of the margin of the Kuqa
Basin or the Tianshan Mountains. Based on experimental data and thermal history modeling, it is concluded that
the South Tianshan and Kuqa Basin experienced three major uplifting events. The South Tianshan began to up-
lift at 142 Ma, causing differentiation between the basin and the mountain. The uplifting in 96 ~75 Ma was a
regional event, during which the basin margin and the Tianshan uplifted together. The Tianshan and Kuga Basin
underwent differential uplifting during 54 ~30 Ma, resulting from ladder-like uplift of basin and mountain.
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Fig. 1 Location a and geological map b of the Kuga River section
a 11— II— M- - N— - V— VI—
b Q— N>-Q k— Nik— Nyj— E— K— J— T— P— C—
D— S— O~0 KC1~KC10 AA 2

structural units in Fig a [ —southern edge of Tianshan [[ —northern monocline belt [[[— Kelasu-Yigikelike anticline belt [V —DBaicheng-
Yangxia depression V —Qiulitage anticline belt V[—North Tarim uplift b Q—Quaternary N,-Q; #—Kuqa Formation N;k—Kangcun For-
mation N;j—]Jidike Formation E—Paleogene K—Cretaceous J—Jurassic T—Triassic P—Permian C—Carboniferous D—Devonian S—Silurian

from @ to (0 symbolizes sampling locations of samples KC1~KC10 AA’ shows the cross section in Fig. 2
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Table 1 Apatite fission track data of the Kuqa River section

N £s N o N, fa ] 2 4 N,

“ 10> em : 10° em ' 10° em a Paz" % M L pm !

KC1 N-Q £ 25 2.846 34 7.866 948 9.000 6120 92.5 58+4 12.1£1.8 121
KC2 Nk 21 4.862 777 15.812 2546 9.184 6120 0 50£2.6 12.8%1.6 107
KC3 N,/ 23 4.047 360 11.983 1066 9.152 6120 82.2 55+4 11.7+£1.5 115
KC4 E\ km 20 15.469 1329 19.391 1666 9.119 6120 0 118+10 11.5%£1.4 76
KC5 Kbs 24 2.008 416 4.102 850 9.087 6120 10.0 817 11.0+1.4 120
KCo Ky 21 5.196 640 7.924 976 0.045 6120 46.8 106 +£7 11.4+1.5 111
KC7 k= 22 3.294 488 12.299 1822 8.022 6120 0.2 39+4 10.9£2.1 104
KC8 Jia 21 1.282 414 7.342 2370 8.989 6120 0 28£3 12.3+1.8 107
KC9 Ts¢ 21 1.954 233 7.766 926 8.891 6120 5.4 41+4 11.9+2.1 31
KC10 Tst 21 3.235 435 12.411 1669 8.924 6120 0.4 42+4 11.8+1.9 97

CN-5 Durango Zeta 359.2 £10.8. Ng
05 Pi Pa N, N; Ny
P z* Chi-sq t L N,
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Fig. 4 Track length histograms a  single-grain age distribution b and track age spectra c
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Table 2 The uplifting stages of the Kuga-South Tianshan Basin-Mountain System as well as the geological background
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