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Fig.1

(a) 300 Ma paleogeographic map of the North China Block (modified from reference [25]); (b) geotectonic location map of the

southern North China Plate; (c) tectonic location map of the study area (paleoflow data modified from references [14-15]); (d) vertical

strata distribution (strata ages modified from reference [30])
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Fig.4  Age spectrum and composition for detrital zircons from Shanxi Formation (source data from references [59-62])

(a) U-Pb age spectrum of detrital zircons from potential source areas ;(b) detrital zircon U-Pb age groups in the sample;;(c) the proportion of detrital zircon age groups in the sample
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Table 1 Recovery of ancient slope of delta in southern region
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Fig.9 Tectonic/sedimentary model of Shanxi Formation in Ordos region
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Source-to-Sink System Differences and Structure-Sedimentary Pattern
of the Early Permian Shanxi Formation in the Southern Ordos Region
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Abstract: [Objective] Several provenance systems exist in the southern Ordos region, including the Qinling and
Qilian orogenic belts. Quantitative knowledge of the elements of each source-to-sink system is relatively weak, which
restricts the study of the differences between source-to-sink systems and also the structure-sedimentary filling process
constrained by them.[ Methods ] This study used sedimentology, geochemistry and detrital zircon dating, etc., to ex-
amine the differences between unit elements in the early Permian Shanxi Formation (e.g., tectonic setting, paleo-
slope and depositional system of each source-to-sink system). These were clarified by reconstructing a structure-
sedimentary model of the Shanxi Formation influenced by combinations of the various source-to-sink systems in the
southern basin.[ Results] (1) Three major source-to-sink systems were active during the sedimentary period in the
southern Ordos area of the Shanxi Formation: North Qilian, and the eastern and western regions of North Qinling.
The North Qilian system is enriched in light REE; the mean §Eu is 0.60, and the mean paleoslope in the source di-
rection is 0.045°. Light REE are obviously enriched in the source-to-sink system in the western part of North Qinling,
with an average 6Eu of 0.75 and an average paleoslope of 0.04°; and in the eastern part of North Qinling the average
SEu value is 1.05 and average paleoslope is 0.048°. (2) The source-to-sink systems were derived from the Central
Asian orogenic belt, the North China Craton basement, the eastern and western areas of North Qinling and the North
Qilian orogenic belt, but the North China Craton basement was the main source. (3) An active continental margin
dominated the tectonic background of the provenances of all source-to-sink systems, and was followed by a passive
continental margin. [ Conclusions ] Due to Mianlue Ocean subduction, the tectonic setting of the southern Ordos re-
gion was an active continental margin with continuous plate convergence. The source area in eastern North Qinling ex-
perienced the greatest uplift. The late Shanxi was relatively sand-rich, dominated by transitional deposits from the
delta plain to the front, and having the smallest extension. The source region in the western part of North Qinling had
the lowest uplift, with rich sand in the early stage and poor sandy sediments later. The source region of North Qilian
had moderate uplift, and was dominated by the delta plain transporting deposits to the front margin.

Key words: Ordos region; Shanxi Formation; source-to-sink system; zircon U-Pb age



