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Abstract: To reconstruct paleoenvironment of the Luchaogou Formation in the eastern Jimsar Sag of the

Junggar Basin, such as the paleoclimate, paleosalinity and paleo-redox conditions and so on, 20 samples
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from Luchaogou Formation were selected for petrographic analysis and elemental geochemical testing.
Multiple discrimination criterias were used-such as Sr/Cu, Rb/Sr, CaO/( MgO - Al,0O,), Sr content,
Sr/Ba, Mg/Ca, V/(V + Ni), V/Cr, Cu/Zn, Fe/Mn, Rb/K, P/Ti, and P/Al ratios-along with total or-
ganic carbon content, to reconstruct the paleoenvironment. The results show that the Luchaogou Forma-
tion mainly consists of fine-grained sedimentary rocks, dominated by siltstone and mudstone. These are
thick, gray-colored strata primarily composed of mudstone and carbonaceous mudstone, with interbeds
of tuffaceous sandstone, argillaceous dolomite, and silistone containing dolomitic components. During
the deposition of the Luchaogou Formation, the paleoclimate tend to be hot and arid. Member [ was
characterized by more intense aridity and heat, there was a gradual transition toward relatively more hu-
mid conditions from Member I to Member II . The depositional environment was saline, with Member 11
showing lower salinity than Member [, and Member I even exhibiting hypersaline conditions at
times. Overall, the redox conditions indicate a dysoxic-anoxic environment. The formation was deposited
in a deep-lake setting, with Member [ representing deeper water than Member [ . Both members ex-
hibit high paleo-productivity, though Member II has relatively higher P/Ti values, indicating higher pro-
ductivity compared with Member [ . The study concludes that paleoclimate conditions and paleo-pro-
ductivity were the primary controls on organic matter enrichment in Luchaogou Formation, while redox
state, salinity, and water depth were secondary factors with relatively limited influence. These findings
can provide theoretical guidance for understanding the paleoenvironmental evolution and hydrocarbon
generation of the Luchaogou Formation in the eastern Jimsar Sag, Junggar Basin.

Key words: petrological characteristics; geochemical characteristics; paleoenvironment; organic matter

enrichment; Lucaogou Formation; Jimusar Sag; Junggar Basin
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Fig. 1 Structural location of the Jimusar Sag(revised based on references[ 13-14])
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Table 1 Calculation results of main and trace elements in Jimusar Sag,Junggar Basin

Fefigw'Y  St/Cu Rb/Sr CaO/(MgO * Al,03) Sr/Ba  Mg/Ca  Fe/Mn  Rb/K V/(V+Ni) V/Cr  Cu/Zn  P/Ti  P/Al
J174-3  10.971  0.265 12.819 0.574 0.154  39.556 37.738 0.675 1.689 0.449 0.366 0.017 6
J174-5 7.837 0.396 11.341 0.427 0.220 94.801 47.563 0.675 2.338 0.436 0.311 0.0158
J174-6 9.354 0.320 6.088 0.710 0.238 22.923 30.977 0.598 2.919 0. 685 0.982 0.0549
J174-8 6.916 0.210 9.892 0.528 0.490 48.727 52.101 0.621 2.407 0.575 0.212 0.0110
J174-10  8.983 0.306 12.443 0.494 0.302  31.917 42.572 0.581 1.200 0.412 0.343 0.0149
J174-11 13.337  0.125 6.361 0.969 0.436  28.067 26.674 0.586 2.013 0. 649 0.441 0.019 8
J174-15  9.431 0.256 13.957 0. 605 0.247  55.333  40.005 0.618 2.627 0.604 0.138 0.0100
J174-16  8.806 0.247 11.077 0.636 0.474  40.875 28.777 0.590 2.795 0.709 0.469 0.023 8
J174-17 8.1696  0.246 8.291 0.631 0.311  69.143 36.752 0.617 2.652 0.708 0.134 0.009 9
J174-20  8.571 0.455 18.082 0.476 0.464  36.545 48.522 0.597 3.926 0.469 0.047 0.003 1
SEHME 9.237 0.283 11.035 0. 605 0.334  46.789 39.168 0.616 2.457 0.569 0.344 0.018 1
J174-25 14.517 0.144 23.694 1.051 0.743 108.833 37.701 0.672 3.073 0.503 0.231 0.0125
J174-26  25.662  0.099 13.795 1.259 0.985 46.917 36.402 0.680 2.814 0.536 0.015 0.0019
J174-28 50.766  0.104 9.796 2.005 1.779  100.667 26.511 0.719 3.968 0.372 0.039 0.001 4
J174-30 10.496  0.178 6. 685 1.302 0.999 64.667 22.59%4 0.741 2.907 0.613 0.321 0.0101
J174-32  17.632  0.116 2.416 1.102 1.904 59.714 13.0936  0.719 3.109 0.502 0.222 0.007 6
J174-36  14.408 0.168 5.505 1.396 0.866  78.801 25.595 0.740 2.728 0.444 0.207 0.006 6
J174-37 24.622 0.116 1.742 1.263 1.009 50.167 16.056 0.759 3.092 0.517 0.016 0.000 5
J174-40 43.534  0.097 4.566 1.255 0.517 68.429 21.095 0.755 3.277 0.462 0.654 0.0189
J174-42  23.284  0.103 2.144 1.132 1.039 134.667 23.794 0.705 3.544 0.575 0.373 0.0119
J174-43  20.476  0.157 6.186 1.312 0.720 114.250 20.185 0.767 3.319 0.609 0.333 0.0114
SERE 24.539 0.128 7.653 1.308 1.056  82.711 24.303 0.726 2.183 0.513 0.241 0.008 3
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Fig.4  Vertical variation of paleosalinity and paleoclimate index in Jimusar Sag
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