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Fig.1  Structural location map of the study area

(a) tectonic framework of the Ordos Block and its surrounding areas (Upper Paleozoic) (modified from Chen et al., 2020); (b) location map of the Yanghugou Formation-

Taiyuan Formation in the North China Craton (modified from Scotese, https://jan.ucc.nau.edu/rch7/); (c) location map of the study area
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Table 1 Division and interpretation of lithofacies types from the Yanghugou Formation-Taiyuan Formation

in the northwestern margin of the Ordos Basin
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Fig.2  Sedimentology marks of the Yanghugou Formation-Taiyuan Formation in the northwestern margin of the Ordos Basin

-

(a) pebbly sandstone facies, Yanghugou Formation, Wuda outcrop; (b) trough cross-bedded sandstone facies, Yanghugou Formation, Shabatai outcrop; (c) planar cross-
bedded sandstone facies, Yanghugou Formation, Hulusitai outcrop; (d) wedge-shaped cross-bedded sandstone facies, Yanghugou Formation, Wuda outcrop; (e) swash-
bedded sandstone facies, Yanghugou Formation, Wuda outcrop;(f) herringbone cross-bedded sandstone facies, Yanghugou Formation, Hulusitai outcrop; (g) flaser-bedded
sandstone facies, Yanghugou Formation, Wuda outcrop; (h) wavy-bedded argillaceous siltstone facies, Taiyuan Formation, well Acan 1, 3 184.87 m; (i) lenticular-bedded
sandstone facies, Yanghugou Formation, well Zhong 6, 3 455.46 m; (j) ripple cross-laminated siltstone facies, Taiyuan Formation, well Acan 1, 3 347.73 m; (k) carbona-
ceous mudstone facies, Taiyuan Formation, well Ren 14, 1 904.53 m; (1) mudstone facies with burrows, Yanghugou Formation, well Zhong 6, 3 614.73 m; (m) horizontally
laminated mudstone facies, Taiyuan Formation, Tupo outcrop; (n) coal seam, Taiyuan Formation, Hulusitai outcrop; (o) massive-bedded limestone facies with brachiopods,
Taiyuan Formation, Hulusitai outcrop; (p) massive-bedded limestone facies with fusulinids, Taiyuan Formation, Xiaheyan outcrop; (q) medium sandstone, Yanghugou For-
mation, Shabatai outcrop, cross-polarized light; (r) medium to fine sandstone, Taiyuan Formation, Suyukou outcrop, cross-polarized light; (s) tide-dominated delta front,

Yanghugou Formation, Hulusitai outcrop; (t) sand flat, Yanghugou Formation, Shabatai outcrop
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Table 2 Sedimentary facies division scheme of the Yanghugou Formation-Taiyuan Formation in the northwestern

margin of the Ordos Basin
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Fig.3 Sedimentary characteristics of tidal-dominated delta plain in the northwestern margin of the Ordos Basin

(a) Sp, Qianlishan outcrop, 2nd member of Taiyuan Formation; (b) St, Qianlishan outcrop, 2nd member of Yanghugou Formation; (c) Sh, Shabatai outcrop, 2nd member of

Yanghugou Formation; (d) Gm, Shabatai outcrop, 2nd member of Taiyuan Formation
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Fig.4 Sedimentary characteristics of tidal-dominated delta front in the northwestern margin of the Ordos Basin

(a) tide-dominated delta front deposits, Hulusitai outcrop, 3nd member of Yanghugou Formation; (b) Fef, Few, subaqueous distributary channel, Hulusitai outcrop, 3nd

member of Yanghugou Formation; (c) Sh, subaqueous distributary channel, Hulusitai outcrop, 3nd member of Yanghugou Formation; (d) Gm, subaqueous distributary

channel, Hulusitai outcrop, 3nd member of Yanghugou Formation; (e) Fr, St, flaser-bedded sandstone facies with inverse grading structure, mouth bar, Hulusitai outcrop,

3nd member of Yanghugou Formation
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Fig.5 Sedimentary characteristics of tidal sand bar in the northwestern margin of the Ordos Basin

(a) tidal sand bar deposits, Hulusitai outcrop, 2nd member of Yanghugou Formation; (b) Sf, tidal sand bar, Hulusitai outcrop, 2nd member of Yanghugou Formation;

(c) Gm, tidal sand bar, Hulusitai outcrop, 2nd member of Yanghugou Formation
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Fig.6  Sedimentary characteristics of sand, mud, and mixed flats in the northwestern margin of the Ordos Basin

(a) Sp, Wuda outcrop, 2nd member of Yanghugou Formation; (b) St, Wuda outcrop, 2nd member of Yanghugou Formation; (c) Fef, Wuda outcrop, 2nd member of

Yanghugou Formation; (d) Fel, Wuda outcrop, 2nd member of Yanghugou Formation; (e) Few, Tupo outcrop, 1st member of Yanghugou Formation; (f) C, Hulusitai

outcrop, 2nd member of Taiyuan Formation
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Fig.7 Sedimentary characteristics of barrier island and brackish-water lagoon in the northwestern margin of the Ordos Basin

(a) Barrier island - desalinated lagoon, Hulusitai outcrop, 2nd member of Yanghugou Formation; (b) Sh, Fr, barrier island, Hulusitai outcrop, 2nd member of Yanghugou

Formation; (c) Sl, barrier island, Hulusitai outcrop, 2nd member of Yanghugou Formation; (d) Gm, barrier island, Hulusitai outcrop, 2nd member of Yanghugou Forma-

tion; (e) Mh, desalinated lagoon, Hulusitai outcrop, 2nd member of Yanghugou Formation
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Fig.8 Sedimentary characteristics of muddy and sandy shelves in the northwestern margin of the Ordos Basin

(a) shelf deposit, Sh, She, Mh containing sulfur, Dashitoujinggou outcrop, 2nd member of Yanghugou Formation; (b) argillaceous shelf, Lm, Mfm, M, containing sulfur, Dashitou-

jinggou outcrop, 2nd member of Yanghugou Formation; (c) sandy shelf, Gm, with deformed structures, Dashitoujinggou outcrop, 3nd member of Yanghugou Formation; (d) sandy

shelf, Swr, Dashitoujinggou outcrop, 3nd member of Yanghugou Formation; (e) sandy shelf, She, Dashitoujinggou outcrop, 3nd member of Yanghugou Formation; (f) argillaceous

shelf, M, with deformed structures and burrows, Yanghugou Formation, well Zhong 6, 3 614.73 m
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Fig.9 Dickinson triangle diagram of Late Carboniferous-Early Permian in the northwest margin of the Ordos Basin

(a) Yanghugou Formation; (b) Taiyuan Formation
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Table 3 Identification index of trace elements in the paleosedimentary environment
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Formation and Taiyuan Formation in the northwest margin of the Ordos Basin

(a) Hulusitai outcrop, Yanghugou Formation-Taiyuan Formation; (b) well Zhong 6, Yanghugou Formation-Taiyuan Formation (modified from Wu et al.,2025)
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(a) palynomorph content of the Yanghugou Formation-Taiyuan Formation; (b) partial palynomorph plate of the Yanghugou Formation-Taiyuan Formation(see figure for

palynomorph names)
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Table 4 Ancient sedimentary environment discriminant data of the Yanghugou Formation-Taiyuan Formation in

the northwestern margin of the Ordos Basin
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Fig.14  Columnar correlation of sedimentary facies from the Yanghugou Formation-Taiyuan Formation

in the northwestern margin of the Ordos Basin
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Fig.16  Sedimentary model of the Yanghugou Formation in northwestern margin of the Ordos Basin
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Abstract: [Objective] The Upper Paleozoic Yanghugou Formation-Taiyuan Formation in the northwestern margin of
the Ordos Basin is a good prospect for oil and gas exploration. The strata are completely developed and continuous,

with large thickness changes and various types of sedimentary facies. Defining the distribution characteristics of sand
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bodies and clarifying the law of sedimentary evolution directly affect the selection of preferred exploration zones for oil
and gas. [ Methods ] This study takes the Yanghugou Formation to Taiyuan Formation in the northwestern margin of
Ordos Basin as the target horizon. Based on previous studies, through typical field profile measurement, drilling core
observation, paleocurrent direction analysis, logging data, and test data analysis, the sedimentary environment, fa-
cies type characteristics, evolution, and model of the study area were evaluated. [ Results and Conclusions] There
are 19 lithofacies types and three sedimentary systems in the study area, including four sedimentary facies types, and
13 sedimentary microfacies are further divided. The Yanghugou Formation-Taiyuan Formation in the study area is sup-
plied by the two provenance systems of the Alxa ancient land in the northwest of the basin and the Yinshan ancient
land in the northeast. The Dickinson triangle plot reveals that the tectonic background of the provenance area is domi-
nated by the recycled orogenic belt. The characteristics of heavy mineral assemblages are clear. The northwestern mar-
gin of the basin has a clear affinity with the Alashan Group (Ar,-Pt,) , Archean Jining Group (Ar,) , and the
Wulashan Group (Ar,,). The ZTR index shows that the unstable minerals gradually decrease from north to south;
analysis of the paleocurrent direction also reflects the material sources from northwest to southeast and from northeast
to southwest. Based on the above provenance analysis, paleo-sedimentary environment evolution and sedimentary fa-
cies type characteristics, it is clear that the main body of the Yanghugou Formation-Taiyuan Formation in the study
area is the coexistence stage of sea and land. During the sedimentary deposition of the Yanghugou Formation, under
the background of the revival of Helan aulacogen and the backlog of north-south tectonics, the sea water enters
rapidly. The whole study area is controlled by the delta-clastic coastal sedimentary system. The northern source sup-
ply is sufficient, resulting in the development of tidal-controlled delta deposits in the north. Affected by tides and
waves, tidal flat-barrier island-desalination of lagoons-shelf sedimentary microfacies are developed in the south. Dur-
ing the deposition of the Taiyuan Formation, the crust continued to sink and seawater invaded. During this period,
the basin became the most widely distributed period of the sea area. The sedimentary environment was similar to that
of the Yanghugou Formation. The overall performance was the coexistence of tidal-controlled delta, tidal flat, desali-
nation of lagoons-barrier island sedimentary environment, and the erosion range in the northern region was relatively
reduced, the source supply continued to increase, and the tidal-controlled delta range extended wider to the south.

Key words: Ordos Basin; Yanghugou Formation; Taiyuan Formation; sedimentary facies; provenance analysis;

sedimentary environment; sedimentary evolution



