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The north-south differentiation characteristic and its enlightenment on

oil-gas exploration of the Neoproterozoic rift basin, Tarim Basin

Ren Rong Guan Shuwei Wu Lin  Zhu Guangyou
(PetroChina Research Institute of Petroleum Exploration & Development, Beijing 100083, China)

Abstract; Comprehensively based on the aeromagnetic, seismic, geological and geochemical data, this paper studies the surficial
structures, deposition, distribution characteristics and the deep-seated dynamical mechanism for the north-south differentiation of
Neoproterozoic rift basin of Tarim Basin, and reveals the evolutionary characteristics of the rift basin and its controlling effect on the
distribution of the early Cambrian sedimentary basin and the deep hydrocarbon source rocks. The southern rift basin of Tarim is the
product of superplume activity occurred in the early break-up period of Rodinia Supercontinent. starting from the early Nanhua period
(about 780 Ma)and shown as the NE-trending aulacogens that extended deeply inside of Tarim basin. The northern rift belongs to the
back-arc rift basin derived from the subduction of Pan-Rodinia oceanic slab, starting from the late Nanhua period (about 740 Ma)and
shown as the nearly EW-trending narrow band zone traversing the whole Tarim basin. The formation and evolution process of the
Neoproterozoic back-arc rift basin, northern Tarim is quite similar to that of the late Mesozoic-Cenozoic back-arc rift basins in East
Asia, both showing the evolutionary characteristics of oceanward migration. Nevertheless, the Tarim rift basin was finally evolved
from the early fault depression-sag into the passive continental margin. The Neoproterozoic rift basin of Tarim controlled not only the
distribution of syn-rifting hydrocarbon source rocks, but also the development of early Cambrian sedimentary basin, which made the
latter similar to the rift basin. Thus, hydrocarbon source rocks in the nearly EW-trending Nanhua-Sinian syn-rift period and the post-
rifting period of Lower Cambrian Yuertusi Formation are likely developed between the north Tarim uplift and the central uplift belt.
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Fig.1 Stratigraphic column of the Nanhua-Sinian in marginal outcrops of the Tarim Basin
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Table 1 Major and trace element data of the rift-related magmatic rocks in the northern Tarim Basin
BE Bl 5 5 P o POl s X s L R X
oY/ LR 1 2 3 4 1 2 1 2
SiO, 50. 55 50. 42 49.13 49.03 47.27 47. 01 43.37 43. 44
Al O; 14.24 14.27 13. 81 13.88 16.75 16.72 13.94 13.90
Fe, O3 12.63 12. 71 13. 16 12. 88 11.32 10. 97 7.36 6. 66
MgO 3. 69 3.71 4. 08 4. 06 4.62 4.45 2.32 2.01
CaO 6.52 6.53 7. 40 7.36 6.17 6.6 12.05 12.38
Na,O 3. 65 3.69 3.31 3.30 3. 05 2.95 4. 68 4.76
K,O 2.21 2.25 1.83 1. 85 2.53 2.67 0. 84 1. 01
TiO, 2.69 2.71 3.11 3.07 2.73 2.78 3.49 3. 66
P,0s 1.25 1.25 1. 44 1.43 0. 64 0. 67 0.25 0.27
MnO 0.23 0.23 0.21 0.24 0.17 0.17 0.19 0.19
LOI 1. 80 1.70 2.00 2.40 4. 40 4.70 11.20 11. 50
Total 99. 47 99. 48 99. 49 99. 51 99. 66 99. 70 99.70 99.79
Rb 31.60 30. 30 34.50 29.90 34.60 35.20 21.00 25.60
Ba 2684.00 2585.00 2327.00 2291.00 677. 00 670. 00 730. 00 809. 00
Th 3.00 3. 00 2.80 2.50 4.50 4. 80 1.30 1. 20
U 0.70 0. 80 0. 80 0. 60 1.00 1.10 0. 80 0. 90
Nb 9. 20 8. 00 6. 90 7. 20 39.90 37. 40 28. 20 27.90
Ta 0. 40 0. 30 0. 40 0. 50 2.30 2.30 1. 80 1. 50
Pb 5.50 5. 40 5.70 5. 00 4. 20 4.70 1.10 1.20
Sr 502. 30 470. 00 473. 20 397. 60 316. 00 302. 40 467.60  391.70
Zr 215. 30 213. 80 190. 60 182. 60 271.90 262. 10 177.80 177.60
Hf 5.30 4.90 5.10 4.70 6. 40 5.90 4.50 5. 20
Y 43. 60 42.00 41. 10 41.20 31.00 32.00 12. 20 15.10
La 36. 30 36. 20 35.20 35.50 41. 40 43.30 15. 50 16. 70
Ce 79. 40 80. 30 74.20 83. 80 93. 00 85. 40 35.00 38. 10
Pr 10. 83 11.03 10. 48 11. 10 10. 86 10. 50 5.03 5.45
Nd 50. 30 47.50 48.70 49. 10 41. 90 43.50 24.20 23.90
Sm 10. 01 10. 54 9. 94 9.71 8. 63 8. 68 5.30 5. 81
Eu 4.85 5.11 4.85 4. 80 3. 08 3.26 2.09 2.54
Gd 9.91 9.57 10. 06 9. 81 7.77 7.74 4.37 5.58
Tb 1.32 1. 34 1. 36 1.33 1. 08 1. 10 0.58 0.76
Dy 8.56 7.79 8. 28 8. 00 6. 39 6. 49 3. 20 3.72
Ho 1. 60 1.47 1.59 1.50 1.12 1.15 0.47 0. 64
Er 4.31 4.18 4. 46 4. 05 3.23 3.12 1. 30 1.50
Tm 0.58 0. 60 0.55 0.56 0.43 0. 42 0.17 0.19
Yb 3.78 4. 01 3.63 3.54 2.81 2.72 1.16 1.23
Lu 0.57 0.56 0. 49 0.56 0.37 0.35 0.13 0.17
14 BRI M AT
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