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Detrital composition of Upper Carboniferous sandstone in northern Tarim
basin and its implications for provenance and tectonic attributes

YANG Dong-dong, LI Shuang-ying, WANG Song, WAN Qiu, ZHAO Da-gian and XU Jin-long
(College of Resources and Environment, Hefei University of Technology, Hefei 230009, China)

Abstract: Since the late Paleozoic, the south Tianshan Mountain has gone through a series of collision and micro-
plate collage events, which have had obvious reflection in the sedimentation and tectonic evolution of northern
Tarim basin. The analysis of depositional provenance is an important method for understanding basin evolution
and interpreting tectonic background, and is also the first prerequisite for confirming the evolution of the basin.
The variation in the composition of depositional provenances reflects the relationship between the uplift of basin
margin orogen and the basin subsidence. With the improvement of modern analytical techniques, the provenance
analytical methods have increased in number, become gradually perfected in quality and complemented each
other. Based on Dickinson’s provenance analytical method, the authors studied and analyzed sandstone detrital
composition and source rocks of Upper Carboniferous sandstone along different geological sections in northern
Tarim basin. The results show that the major types of the Upper Carboniferous sandstone are quartz sandstone
and lithic quartz sandstone, with low compositional maturity, and the average Q/(F + L) in Cedaya, Dashankou
hydropower station and Bayinbuluke geological section are respectively 1.80, 3.11, 3.32. The detrital composi-
tion is mainly quartz and subordinately feldspar and some rock debris, with minor organic matrix or biotite. Ac-
cording to the study of sandstone detrital compositions, sandstone of Upper Carboniferous Ayilihe Formation in
northern Tarim basin is composed averagely of 70.7% quartz (53% ~86% ), 7.1% feldspar (5% ~17% ), and
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22.5% rock debris 20% ~30% . Metamorphic debris and sedimentary debris are mainly existent in this area
while in Cedaya volcanic debris possesses 42% . On the basis of Dickinson’ s triangular plot and the characteris-
tics of rock debris the Upper Carboniferous provenance in northern Tarim basin is characterized by the recycled
orogen type and the primary attribute is the suture zone for subduction and collision orogeny with minor arc
orogenic attributes. In combination with the late Carboniferous lithofacies-paleogeography of northern Tarim it
is held that the source of the northern Tarim basin might have been derived from the ancient Tianshan orogenic
belt in the north.
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Fig. 1 Geological map showing tectonic units in South Tianshan Mountain and adjacent regions and locations
of the sampling profiles alter Li Zhong et al. 2004
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Fig. 2 Rock characteristics of the Upper Carboniferous Ayilihe Formation in northern Tarim basin
a 30 cm b— 2.5 ecm c—
d— e— 30 cm —
g— h—

a—cyclothem of sandstone and shale in Cedaya of Luntai with the length of the ham being 30 cm b—normally graded conglomerate in Cedaya of
Luntai with the diameter of the coin being 2.5 cm c—mudstone intercalated with lens and slump structure in Cedaya of Luntai d—rudstone in
Cedaya of Luntai e—nodular limestone and silicolites forming olistostrome in Bayinbuluke with the length of the ham being 30 cm f—polymic-
tic conglomerate in Bayinbuluke g—Tlithic quartz sandstone in Dashankou hydropower station crossed nicols h—quartz sandstone grain-support-

ed in Dashankou hydropower station crossed nicols

Colombo 1994



4 649

3 21
367 Dickinson
44553.54554576.5127837185 Suczek 1979 1999
5 mm
0.2~2 mm 25%
2f
400~500
3 1
53% ~71%
Leica DFC 280 63%
21 70 %
70% 24 %
58 % 86 % 35% 42%  23%
18 % 11% ~17% 12.9%
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Table 1  Debris composition of Upper Carboniferous sandstones in northern Tarim basin
Qm Qp P K Lm Lv Ls Mis
T022 255 71 7 47 26 25 27 16 474
T023 223 44 25 99 7 27 20 6 451
T025 213 54 13 25 44 35 33 26 443
T027 192 104 45 5 8 46 10 48 458
T028 193 76 22 21 41 45 25 38 461
T029 163 51 29 12 79 48 23 40 445
T031 210 70 34 10 62 71 29 15 501
T578 239 35 20 0 19 0 47 42 402
T655 128 217 0 0 92 10 15 27 489
T656 333 31 6 4 50 5 25 78 532
T658 282 7 5 0 86 28 7 89 504
T660 265 15 1 0 65 6 5 45 402
T661 259 33 2 0 105 2 15 53 469
T666 233 80 0 0 17 25 50 7 412
T666 108 263 0 0 138 11 4 30 554
T671 128 243 0 0 98 20 15 17 521
T678 238 108 26 6 65 22 9 14 488
T678 231 109 27 4 40 9 20 7 447
T689 195 62 46 7 92 4 10 42 458
T690 274 34 21 6 55 23 10 54 477
T705 261 50 40 4 44 12 6 21 438
T706 274 52 21 2 24 5 2 68 448
T346 183 108 8 4 47 32 56 27 465
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Fig. 3 Histogram showing sandstone debris content of the Upper Carboniferous strata in northern Tarim basin
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Fig. 4 Triangular plots showing debris composition of sandstone from the Upper Carboniferous Ayilihe Formation
in northern Tarim basin
Qm— Qr— Q— Q=Qm+Qp P— K— F—  F=P+K Lv—
Ls— L— L=Lv+Ls Lt—L+Qp
Qm—monocrystalline quartz grains Qp—polycrystalline quartz grains including chert Q—quartz grains Q=Qm+ Qp P—plagioclase K—K-
feldspar F—monocrystalline feldspar grains F=P+K  Lv—volcanic and metavolcanic lithic fragments Ls—sedimentary metamorphic lithic

fragments L—unstable polycrystalline lithic fragments L=Lv+Ls Lt—L+Qp
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