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Central uplift of Tarim Basin being the Neoproterozoic basement structure zone
of orogeny origin: Evidences from clastic samples of deep holes

Li Xiaojian'”, Wang Yi*,Li Huili*, Gao Shanlin®,Zhang Zhongpei’, Yue Yong’ , Yan Quanren', Jiang Wen'

(1. College of Earth and Planetary Sciences ,University of Chinese Academy of Sciences , Beijing 100049 , China ;
2. Petroleum Exploration and Production Research Institute ,SINOPEC , Beijing 100083, China ;
3. Exploration and Development Research Institute of Northwest Oilfield Company Lid. ,SINOPEC , Urumgqi , Xinjiang 830011, China)

Abstract; Three deep holes( Well TX1,XH1 and BTS) encountered clastic sedimentary rocks underlying the Cambrian
carbonates in the Bachu uplift of the Tarim Basin. After detailed study of these clastic rocks through petrographic observa-
tions , clastic composition statistics and geo-chemical analyses, their provenances and the tectonic setting for their forma-
tion were discussed in depth. The clastic compositions of conglomerates and sandstones together with the geochemical
characteristics of mudstones indicate that the provenances of the clastic sedimentary rocks underlying the Cambrian car-
bonates in the three wells include sedimentary rocks,igneous rocks ,metamorphic rocks,among which the intermediate-acid-
ic volcanic rocks and intrusive rocks are predominant. The angular-to-sub-rounded appearance of the clastic particles in the
conglomerates and sandstones ,the presence of erodible compositions in gravels(such as carbonates,schists) and the lower
Th/U ratio of mudstones collectively show that these clastic rocks are near-source deposits with low maturity. By comparing
the clastic composition , geochemical characteristics,and age structure of detrital zircons,we could determine that the detrital
components of these clastic rocks are mainly derived from the underlying basement. The detrital models of conglomerates

and sandstones , geochemical characteristics of mudstones and in-situ trace element characteristics of detrital zircons suggest
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that the source area,that is the underlying basement,was located in an arc-related tectonic setting on the active continental

margin in the Neoproterozoic( peak; 790 —730 Ma). The newly obtained evidences of clastic rocks are well consistent with

the previous studies on the age and tectonic setting of the andesites and dacites at the bottom of Well Tong-1 and the grano-

diorites and diorites at the bottom of Well Tashen-1 in the Katake uplift,demonstrating that the central uplift zone ( Bachu

uplift-Katake uplift-Guchengxu uplift ) across the central Tarim Basin is a Neoproterozoic continental marginal arc,while the

basement of the Tarim Basin is the result of amalgamation caused by Neoproterozoic orogeny.

Key words: detrital composition, geochemistry, provenance, basement of amalgamation origin, central uplift zone, Ta-

rim Basin
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Fig. 1 Simplified tectonic map(a) ( modified from reference [ 13,15] ) and aeromagnetic anomaly map

(b) (modified from reference [ 16 ] ) of Tarim Basin and its adjacent areas
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Fig.2  Stratigraphic columns of boreholes and sampling sites of clastic rocks discussed in Well TX1,XHI and BTS,Tarim Basin
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F1 BEAZH TX1,XHL 1 BTS #ib & GERBEASFHITER
Table 1 Statistics of the detrital compositions of sandstones and conglomerates in Well TX-1,XH-1 and BT-5, Tarim Basin

B A& %
W i C/Q  P/F Lv/L
Ot F L Qm F Lt Qp Lv Ls Lm Lv Ls
TX15-01 652 5.1 297 41.3 51 53.6 47.1 37.8 151 9.3 649 258 0.37 0.8  0.65
TX15-02  68.3 7.3 244 453 7.3 47.4 50.9 41.4 7.7 9.2 767 142 0.34 0.75 0.77
TX15-03  66.7 3.9 293 457 3.9 50.4 44.8 37.7 17.6 1.4  60.4 28.2 0.32 0.95 0.60
TX15-04 68.2 50 268 40.0 50 549 551 3.4 135 146 59.7 257 0.41 0.81 0.60
TX15-05 69.6 59 245 37.4 59 567 59.2 27.9 12.9 9.3 620 287 0.46 1.00 0.62
TX15-06 74.4 54 202 415 54 530 660 30.4 3.6 16.0  75.0 9.0 0.44 0.70 0.75
TX15-07 69.2 7.9  22.8 40.7 7.9 51.4 59.8 28.6 1.6 16.1 59.7 242 0.41 0.8  0.60
TX15-08 68.1 6.2 257 453 6.2 485 50.4 358 137 125 63.3 242 0.34 0.77 0.63
TX15-09 652 5.7 29.1 46.6 57 47.7 43.8 39.2 17.1 17.6 57.4 250 0.29 0.62 0.57
TXI5-10 626 6.1 3.2 40.3 6.1 536 453 37.2 17.5 13.3 59.0 27.7 0.36 0.82 0.59
TXI5-11 57.5 6.9 356 434 6.9 49.7 305 49.0 206 9.6 63.6 267 0.25 0.89 0.64
TXI5-12  61.7 82 30.1 47.9 82 439 348 424 227 146 556 29.8 0.22 0.63 0.56
TX15-13 580 6.3 356 446 63 49.1 30.1 5.5 18.4 126 64.4 230 0.23 0.62 0.64
TXI5-14 58.4 7.9 33.7 465 7.9 456 27.8 489 233 84 620 29.6 0.20 0.88 0.62
TX15-15 628 7.5 29.7 47.1 7.5 453 362 445 193 7.3 647 280 0.25 0.76 0.65
TXI5-16  62.0 9.8 28.3 47.8 9.8 425 363 46.1 17.6 11.5 640 245 0.23 0.73 0.64
TX15-17  65.4 11.2  23.4 454 11.2  43.4 51.0 41.5 7.5 17.6  69.7 12.6 0.31 0.72  0.70
TXI5-18 645 6.3 29.2 47.5 6.3 462 39.1 4.8 19.1 9.5 622 28.4 0.26 0.78 0.62
TX15-19 63.5 56 309 47.3 56 47.1 362 451 18.8 7.7 652 27.1 0.25 0.82  0.65
XHl -01 355 21.5 43.0 159 21.5 62.6 315 520 165 0.9 752 239 0.55 0.6l 0.75
XHI -02  34.7 18.8 46.6 146 18.8  66.6 30.4 487 20.9 1.3 69.1 29.6 0.58 0.61  0.69
XHI -03 352 18.2 46.7 152 182 66.7 31.0 53.6 154 48 740 21.2 0.57 0.56 0.74
XHl -04  36.6 17.4 46.0 16.6 17.4  66.0 30.7 482 21.1 2.1 681 29.8 0.54 0.68 0.68
XHI -05  40.8 14.3 449 18.2 143 67.6 342 47.1 188 2.7 69.5 27.7 0.56 0.6l  0.70
XHl -06 351 17.1  47.8 17.5 17.1  65.4 27.4 482 244 2.0 650 329 0.50 0.65 0.65
XHI -07 357 20.3 440 19.0 20.3 60.7 283 559 158 3.9 750 2.1 0.47 0.66 0.75
XHI -08  35.4 157 488 17.2 157 67.1 27.8 46.6 256 3.0 62.7 343 0.51 0.61  0.63
XHI -09 32,4 13.2 544 17.4 13.2  69.3 22,3 53.9 23.8 4.6 66.2 29.2 0.46 0.55 0.66
XHI -10  33.5 18.0 484 169 180 651 263 53.3 20.4 3.6 69.6 267 0.50 0.55 0.70
XHl -11  36.2 17.6 46.2 150 17.6 67.4 32.6 50.7 16.7 49 7.5 23.6 0.59 0.63 0.72
XHl -12 319 165 51.6 13.3 165 70.2 27.2 520 20.8 3.1 69.2 27.7 0.58 0.55  0.69
XHI -13  40.6 16.4 43.0 17.7 16.4 658 355 481 164 3.5 7.9 246 0.56 0.63 0.72
XHI -14  36.2 143  49.4 184 143 67.2 27.1 553 17.6 2.7 737 23.5 0.49 0.72 0.74
XHI -15  38.4 13.4 483 19.6 13.4 67.1 29.2 524 184 56 69.9 245 0.49 0.5 0.70
BT5 - 01 36.5 20.6 429 31.8 20.6 47.7 10.8 56.1 33.1 9.6 56.9 33.6 0.13 0.63 0.57
BT5-02  25.8 19.2 550 241 19.2  56.7 3.5 752 214 125 68.1 19.4 0.07 0.45 0.68
BT5 - 03 32,3 229 448 29.6 22.9  47.6 7.2 60.0 328 21.1 5.0 27.9 0.08 0.44 0.5l
BT5-04  31.0 2.5 47.6 29.5 21.5  49.0 33 610 357 9.7 569 333 0.05 0.49 0.57
BT5 - 05 3.2 13.9 549 139 13.9 72.1 27.8 454 268 182 5.4 30.4 0.55 0.15 0.51
BT5-06  34.0 240 420 181 240 580 3.6 515 17.0 17.6 62.0 20.4 0.47 0.17 0.62
BT5-07  43.5 13.3  43.2 227 13.3 640 40.7 426 167 29.9 50.4 19.7 0.48 0.21  0.50
BT5-08  41.4 14.4 443 36,8 14.4 489 10.5 59.2 30.3 11.7 58.4 299 0.1 0.32 0.58
BT5-09  36.7 19.3 441 33.7 19.3  47.0 8.1 525 39.4 23.5 437 32.8 0.08 0.21 0.44
BT5-10  37.6 26.7 356 327 267 40.6 143 60.0 257 167 58.3 250 0.13 0 0.58

TE:Qp A AN, Qm HERAYE; PORHOA s K EIHK AT Ls HUBUESEE s Lv KU A B s L WEBUAEH)E . Qt=Qm +Qp; F=P +
K; L=Lv+Ls+Lm; Lt=Lv+Ls + Lm + Qp, C/Q AZFHAWK G 2ARAWNLIE; P/F ARHA SEMRKALE: L AkIIERE S 2 EE ILE.
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Table 2 Analysis of trace elements of mudstone samples

from Well TX1, Tarim Basin ne’'s
WA TX14 - TX14 - TX14- TX16- TX16- TXI6 -
ErRes 01 02 03 01 02 03
La 9.72 8.82 9.43 10.3 9.31 9.58
Ce 18. 10 18.40 19.70 19.20 19. 50 18. 80
Pr 2.26 1.92 2.03 2.38 2.02 1.92
Nd 9.36 8.65 8.98 10. 20 9.34 8.34
Sm 1. 84 1.74 1.79 1.96 1.92 1.57
Eu 0.34 0.33 0.34 0.32 0.38 0.30
Gd 1.53 1.52 1.61 1.47 1. 68 1.41
Th 0.24 0.24 0.24 0.24 0.26 0.21
Dy 1.35 1.41 1.45 1.38 1.48 1.23
Ho 0.27 0.26 0.28 0.29 0.28 0.24
Er 0.72 0.73 0.76 0.77 0.76 0.67
Tm 0.11 0.12 0.12 0.12 0.12 0.11
Yb 0.74 0.70 0.75 0. 80 0.75 0. 64
Lu 0.11 0.11 0.12 0.12 0.12 0.10
Y 6.79 7.00 7.37 7.47 6.78 6.41
Se 4.14 3.75 3.89 4.07 3.79 3.00
Ti 972 877 961 972 879 984
\ 24.10 21.00 24.70 24.70 21. 60 26. 80
Cr 20. 50 16. 60 18.70 23.10 17.30 20. 50
Co 2.79 3.58 3.83 2.97 3. 66 3.93
Ni 5.46 7.75 9.38 0.82 7.73 7.53
Rb 30. 30 31.10 33.10 32.00 29.20 31.40
Sr 1 766 1 904 1821 4362 4 338 1 883
Zr 35.80 33.30 29.10 32.70 28.50 30.90
Nb 3.26 3.62 3.78 3.34 3.40 4.02
Cs 1.03 1.13 1.25 1. 11 1. 10 1. 04
Ba 210 230 228 541 571 216
Hf 1.14 1.13 0.96 1.08 1. 06 1.07
Ta 0.25 0.30 0.30 0.28 0.31 0.31
Th 3.91 3.58 3.84 4.56 3.87 4.14
U 0. 84 0.91 0.96 0. 88 0.92 1.01
SREE  46.69 44.95 47.60 49.55 47.92 45.12
];{RffEEE/ 8.21 7.83 7.93 8.55 7.79 8.79
(La/Yb)y 9.42 9.04 9.02 9.24 8.90 10. 74
(La/Sm)y 3.41 3.27 3.40 3.39 3.13 3.94
(Gd/Yb)x 1.71 1.80 1.78 1.52 1.85 1.82
dEu 0. 60 0.61 0. 60 0.55 0.63 0. 60
3Ce 0.91 1. 05 1. 05 0.92 1.05 1.01
Th/Se 0.94 0.95 0.99 1.12 1.02 1.38
Zr/Sc 8. 65 8. 88 7.48 8.03 7.52 10. 30
Th/U 4. 65 3.93 4.00 5.18 4.21 4.10
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Fig. 3 Photomicrographs showing gravel composition of conglomerates in Well BTS , Tarim Basin
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Fig. 4 Photomicrographs showing clastic fabrics of sandstones and conglomerates in the cores from the deep holes in Tarim Basin
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Table 3 Discrimination parameters for trace and rare
elements of the mudstone samples from different
provenances and comparison with those of
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Fig. 7 Discrimination diagrams showing rock types of provenance for the mudstones in Well TX1 ,Tarim Basin
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Table 4 Discrimination parameters for trace and rare elements of the mudstones formed in different tectonic settings

and comparison with these of the mudstones in Well TX1
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