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Abstract The Lower Jurassic Fuxian Formation in the Ordos Basin represents an important stratigra-
phic unit for oil and gas reservoirs. Paleoenvironmental conditions and provenance systems are of great sig-
nificances to tectonic evolution, palaeogeographic reconstruction, and hydrocarbon accumulation; how-
ever, these aspects have received relatively limited attention in previous studies. Therefore, this study fo-
cuses on the Wutangcun section in the Shenmu area. Based on detailed field geological investigations, 30
samples of sandstone, mudstone, and shale were collected for major, trace, and rare earth element geo-
chemical analyses. The primary objective is to discuss the palaeosalinity, palaeoclimate, and redox condi-
tions. The results indicate the following: (1) Concentrations of elements such as Li (2.65-38.6 pg/g),
Ni(1.42-47.3 ng/g), Ga(0.72-33.9 ng/g), and Sr(12.7-204 ng/g), as well as elemental ratios
including Sr/Ba, Th/U and Rb/K,O, suggest that the black shales of the Fuxian Formation were depo-
sited under freshwater conditions. (2) The palaeoclimate was predominantly warm and humid, with pos-
sible short-term seasonal aridity according to the C value (0.26-3.57), elemental ratios including
Si0,/ Al,0, (most samples<4), Sr/Cu (mean ratios of 14.5), Rb/Sr (0.5-1), Mg/Ca (0.03
—-2.23), and the Chemical Index of Alteration (CIA) (68.55-96.87). (3) Values of V/(V+Ni)
(0.4-1), Cu/Zn (0.1-1.2), Ce/La (<2), 6Ce (0.71-1), and 8Eu (0.88-1.58) indicate
the suboxic to anoxic depositional environment in the study area. According to the above-mentioned results
and comparison of Toarcian strata, the mechanism of Fuxian Formation black shales is that KFLIP-
triggered climatic warming led to unusually increasing weathering and nutrients, then higher primary pro-
duction, finally anoxic environments of lacustrine system. The research results further clarify the geoche-
mical characteristics and variation patterns of the provenance system in this region, providing a theoretical
basis for the Early Jurassic geological evolution of the Ordos Basin.
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Fig. 2 Lithological column and photographs illustrating outcrop characteristics of the Fuxian Formation

in Wutangcun section, Ordos Basin
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Fig. 3 PAAS-Normalized REE distribution pattern diagram of the Fuxian Formation in Wutangcun section, Ordos Basin
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Table 1 Discriminant indicators of palaeosalinity of the Fuxian Formation at Wutangcun section, Ordos Basin
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