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Abstract: The Wulalike Formation developed in the southwest margin of the Ordos Basin is an important shale gas exploration and
development horizon in northern China, characterized by general gas occurrence and local enrichment. Exploring the influencing factors of
the development of high—quality source rocks in the Wulalike Formation has important guiding significance for current oil and gas
exploration. This study focused on the Wulalike Formation shale from the Shixiagu cross—section in the northern part and the
Yindongguanzhuang cross—section in the southern part of the western margin of the basin. A systematic investigation was conducted on the
geochemical characteristics of source rocks, the composition of hydrocarbon—generating organisms, and the evolution of the paleoceanic
environment to establish the sedimentary model of the Wulalike Formation and identify the influencing factors of the development of high—
quality source rocks. The results showed that: (1) The source rocks were primarily developed at the bottom of the Wulalike Formation, with
overall low total organic carbon (TOC) content. The thermal maturity ranged from mature to highly mature, and the overall hydrocarbon
generation potential was relatively low. (2) The biotic assemblage of the Wulalike Formation included planktonic algae, graptolites, benthic

algae, algal sporangia, and radiolarians. Further study confirmed that the hydrocarbon—generating organisms in the source rock intervals were
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mainly planktic algae bodies and their degraded fragments, with lower contents of graptolites and benthic algae fragments. (3) Trace element

geochemical indicators showed that the Wulalike Formation shale was deposited in an anoxic water environment, but the paleoproductivity

level was overall low. The sedimentary water body in the northern part of the western margin was anoxic and stagnant, while the sedimentary

water body depth in the southern part of the western margin was shallower, with a weaker degree of anoxia. Comprehensive analysis indicates

that the organic matter enrichment in the Wulalike Formation shale is influenced by both paleo—marine productivity and the redox conditions

of the water body. The overall low paleo—marine productivity level is the primary reason for the low organic matter abundance in the source

rocks, while the local redox environment plays a more significant role in regulating the preservation efficiency of organic matter.
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Fig. 2 Characteristics of outcrop cross—sections
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Table 1 Organic geochemical characteristics of Wulalike Formation in Ordos Basin
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Fig. 3 Photos of organic macerals and hydrocarbon—generating organisms in Ordos Basin Wulalike Formation
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Table 2 Partial trace element data of samples from Shixiagu and Yindongguanzhuang cross—sections in Ordos Basin
FE i 2 5 AR o(Ti)% o(Ni)/(pglg) (Zn)(nglg) o(Cu)(pglg) o(U)(ng/g) o(V)(pglg) o(Cr)/(nglg)
WHSX-24 0, 0.28 59.58 69.79 32.95 2.53 92.12 70.33
WHSX-23 0, 0.28 64.90 64.84 35.13 2.55 106.62 76.57
WHSX-22 0w 0.25 48.85 57.34 42.52 3.32 151.41 83.11
WHSX-21 Oqw 0.15 35.29 29.23 31.79 2.81 109.35 53.16
WHSX-19 (OX7) 0.20 68.07 143.80 50.74 5.14 218.38 74.51
WHSX-18 Oqw 0.17 25.62 11.22 71.41 4.40 160.04 69.73
WHSX-16 (OX7) 0.16 57.68 156.52 49.09 4.36 407.10 54.52
WHSX-15 0w 0.16 64.79 72.49 43.64 3.38 339.19 51.26
WHSX-14 (OX7) 0.13 65.76 73.47 38.87 3.55 251.92 43.94
WHSX-13 Oqw 0.11 73.40 185.02 34.65 4.83 116.99 37.70
WHSX-12 Oqw 0.12 62.86 47.06 28.05 3.09 165.21 37.17
WHSX-10 0,k 0.12 62.21 45.17 37.25 3.30 203.69 44.94
WHSX-9 0,k 0.24 67.85 87.96 63.68 7.32 369.05 86.55
WHSX-8 0,k 0.11 48.96 39.85 30.30 4.21 112.09 44.76
WHSX-6 0,k 0.02 42.64 21.69 3.99 0.96 10.74 9.18
WHSX-4 0,k 0.04 27.39 21.00 7.05 1.03 17.89 15.97
WHSX-3 0,k 0.01 38.90 13.32 3.59 0.58 7.30 7.07
WHSX-1 0,k 0.12 41.94 27.08 20.40 2.08 57.05 37.49
YDGZ-17 0w 0.18 23.10 40.27 41.29 1.94 88.74 43.17
YDGZ-16 Oqw 0.01 8.72 2.26 4.36 1.22 4.93 5.09
YDGZ-15 Ojw 0.12 15.86 20.55 24.27 1.36 52.87 26.27
YDGZ-14 0w 0.06 11.50 17.05 9.10 1.67 21.56 10.96
YDGZ-13 Oqw 0.12 19.44 33.78 25.03 1.67 53.18 30.51
YDGZ-12 Oqw 0.19 29.81 49.30 38.93 2.28 92.57 47.23
YDGZ-11 0w 0.07 12.18 18.82 10.47 1.62 26.88 14.65
YDGZ-10 0w 0.01 8.00 0.83 2.63 224 5.80 5.13
YDGZ-9 0w 0.21 33.88 61.26 39.62 2.74 84.31 48.49
YDGZ-8 0w 0.30 32.32 45.23 33.37 3.56 100.40 59.95
YDGZ-7 0w 0.19 23.30 105.88 56.75 2.25 76.72 37.63
YDGZ-6 04w 0.17 30.79 44.93 34.46 2.19 72.12 40.35
YDGZ-5 (OX7) 0.03 9.13 6.85 5.00 2.25 11.53 8.02
YDGZ-4 (OX7) 0.16 30.90 26.52 33.70 2.32 66.23 35.68
YDGZ-3 Oqw 0.19 25.71 41.78 29.70 2.82 84.46 40.26
YDGZ-2 0w 0.20 37.51 28.48 39.44 3.20 85.65 4491
YDGZ-1 Ow 0.19 25.13 53.27 34.58 2.72 81.69 42.34
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