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Abstract

As a typical type of event deposition, storm deposition has random spatial and temporal distribu-
tion, however, presents periodic evolution of intensity and frequency on vertical development. In
this study, we have carried on a case study from flat-pebble conglomerates in Middle Cambrian
Zhangxia formation at Xiaweidian profile in West Hill. Based on field observations and measure-
ment, combined with previous research results, we have recognized 8 sets of flat-pebble conglo-
merates including two types of storm deposition sequence. Type I storm sedimentary sequence
formed in the lower part of the relatively deep subtidal zone, representing a strong storm with
short peak time. While Type II storm sedimentary sequence, which developed in higher energy
sedimentary environment than Type I, may form in the middle and upper part of the deep subtidal
zone, representing small storm scale and short duration of action. The storm deposition events
mainly occurred in the lower part of the profile, the frequency decreased in the central section,
and gradually increase upwards. In general, the storm intensity weakened from the lower part to
the upper part of the profile. The type of storm sequence is directly related to sea level change.
During transgression period, type I storm sequence was well developed, while during the regres-
sion process, type Il storm sequence was prevailed, and the storm events mainly occur in the
transgression. There were 2 large-scale regression and transgression cycles in the stratigraphic
succession of the studied area. The first transgression process was characterized by strong storm
intensity and shorter peak time. Otherwise, the second transgression process was characterized
by small storm scale and short duration of action.
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Figure 1. Geological map of Xiaweidian Profile in West Hill, Beijing [21] indicating the location of the outcrop and

the middle Cambrian Zhangxia period paleogeographic map of the North China Block [22]
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Figure 2. Stratigraphic sedimentary cycle profile of the Zhangxia Formation at Xiaweidian profile (plotting
scale 1:50)
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Figure 3. Field photographs of typical lithologies from Zhangxia Formation at
Xiaweidian profile. (a) calcareous mudstone; (b) lime banded mudstone; (c) argilla-
ceous banded limestone, with rip-up structures; (d) micrite; (e) ooliticmicrite; (f)
flat-pebble conglomerate; (g) calcareous mudstone interbeded with thin layer micrite
and micrite cycle; (h) calcareous mudstone, flat-pebble conglomerate and shale in-
terbeded with thin layer micrite cycle
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Figure 4. Types of storm sedimentary sequence. (a) Type I storm sedimentary sequence; (b) Type II
storm sedimentary sequence
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Figure 5. Characteristics of the flat-pebble conglomerate in the two types of storm sedi-
mentary sequences. (a) Field photograph and sketch of the flat-pebble conglomerate in type
I storm sedimentary sequence; (b) Field photograph and sketch of the flat-pebble conglo-
merate type II storm sedimentary sequence
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Figure 6. Statistics of the frequency and strength of the storm events in the lower part of Zhangxia Formation. (a) frequency
of the storm events; (b) The variation trend of the proportion of the thickness of storm deposition in each cycle
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Figure 7. Fischer plots indicating the relationship between the fluctuations of sea level and the peri-
odic evolution of storm sedimentary sequences
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