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Storm deposit characteristics of the Lower Ordovician Yeli Formation
in southern North China and their palaeogeographic
and palaeoclimatic significance
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Abstract This paper investigates storm deposit characteristics in tidal flat environments of the Early
Ordovician Yeli Formation in southern North China to elucidate their implications for palaeolatitude and

palaeoclimate. Through comprehensive field sedimentological observations and carbonate microfacies
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analysis, five distinct microfacies were identified ; intraclastic dolomite, quartz-bearing sandy dolomite,
sandy dolomite, medium-crystalline dolomite, and fine-crystalline dolomite. These microfacies, combined
with macroscopic sedimentary features, indicate an environmental transition from subtidal through inter-
tidal to supratidal zones. Storm-generated sedimentary structures include scoured surfaces, storm gravel
layers, graded bedding, massive bedding, hummocky cross-stratification, rip-up clasts, load and flame
structures. Through systematic analysis of structure-environment relationships, six distinct storm deposition
sequences were classified based on their formative hydrodynamics: subtidal vortex-dominated, subtidal
combined vortex-wave, intertidal hybrid gravity flow-wave, intertidal debris flow, intertidal vortex-
controlled, and supratidal tidal current sequences. The established depositional model demonstrates that
storm flow dynamics primarily controlled the sequence architecture. The recorded increase in both storm
frequency and intensity during the Early Ordovician corresponds to a climatic warming phase within the
broader cooling trend. Regional synthesis indicates the eastern North China Block margin faced an open
ocean at paleolatitudes of 15°~24°S. The research results not only deepen the understanding of the storm

deposition sequence, but also provide key sedimentary data for the reconstruction of the Early Ordovician

palaeoclimate and palaeogeography in southern North China.

Key words southern North China, Lower Ordovician, storm deposits, tidal flat environment,

palaeoclimate, palaeolatitude
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Fig.1 Location and lithological column of the Lower Ordovician Yeli Formation in Houzhai section at Jiaozuo area, southern North China
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Fig. 2 Microscopic characteristics of the Yeli Formation dolomite in Jiaozuo area, southern North China
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Fig. 3 Different macroscopic sedimentary structures in the upper and lower parts of Yeli Formation

in Jiaozuo area, southern North China
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Fig. 4 Scour erosion surfaces formed by storm erosion in the Yeli Formation in Jiaozuo area, southern North China

(As indicated by yellow dotted lines)
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Fig. 5 Sedimentary structures formed by storm sedimentation in the Yeli Formation in Jiaozuo area, southern North China
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Fig. 6 Sedimentary structures formed by storm disturbance

in the Yeli Formation at Jiaozuo area, southern North China
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Table 1 Relationship between storm deposits in the Early
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