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Fig.1  Geological map showing the Cambrian stratigraphic distribution and section locality in the study area
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Fig.3  Alternative development of stromatolites and vertical burrows in the lower part of the Third

member of the Mantou Formation in Guankou section of the Dengfeng area
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Fig.4 The characteristics of stromatolites and vertical burrows in the lower part of the Third member of the Mantou

Formation in Guankou section of the Dengfeng area

(a, b) stromatolites growing around gravel; (c) columnar stromatolites; (d) oolitic limestone layer and stromatolites limestone layer are developed with vertical bur-

rows, and the boundary between them is uneven; (e) oolitic microscopic photograph in the oolitic limestone layer containing a vertical burrow; and (f) microscopic

photo of the vertical burrow. The filling is sparry calcite, the lining wall is microcrystalline calcite containing quartz, and the surrounding rock is oolitic
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Fig.5 Alternative development of thrombolites and bioturbated structures at the bottom of the Zhangxia Formation in Guankou

section of the Dengfeng area (modified from Qi et al.™)
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Fig.6  Thrombolites and bioturbated structures at the bottom of the Zhangxia Formation

in Guankou section of the Dengfeng area
(a) profile photo of small-columnar thrombolites, the thrombolite is based on gravelly oolitic limestone; (b) plane photo of small-columnar thrombolites; (c) profile photo of
spotted thrombolites; (d) plane photo of spotted thrombolites; (e) profile photo of dendritic thrombolites; (f) large reef structures; (g, h) profile photo of bioturbated lime-

stone; and (i, j) plane photo of bioturbated limestone, vertical burrows of Planolites and three-dimensional burrow systems of Thalassinoides are visible
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Fig.7  Alternative development of stromatolites and bioturbated structures for the Gushan Formation

in Shatan section of the Weihui area
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Fig.8  Stromatolites and bioturbated structures from the Gushan Formation in Shatan section of the Weihui area

(a) profile photo of small-columnar stromatolites; (b) microscopic photograph of oolite symbiosis with columnar stromatolites; (c) profile photo of irregular-columnar stromato-
lites, bioturbated limestone is developed at the bottom; (d) profile photo of finger-stromatolites; (e) profile photo of bioturbated limestone with extremely thin marl bioturbated
limestone; (f) plane photo of bioturbated limestone, Thalassinoides are present in the remains; (g) profile photo of bioturbated limestone, Thalassinoides are present in the

remains; and (h) microscopic photo of the Thalassinoides
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in the Cambrian strata of Henan
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Alternation of Microbiogenic Structures and Metazoan Bioturbated
Structures from the Cambrian Miaoling Series of Henan
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1. School of Resources and Environment, Henan Polytechnic University, Jiaozuo, Henan 454003, China
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Abstract: Abundant microbiogenic structures (stromatolites and thrombolites) and metazoan bioturbated structures
(trace fossils) are developed in the Cambrian Miaoling Series of Henan. The lower part of the Third member of the
Mantou Formation in the Dengfeng area is dominated by the alternation of stromatolites and oolitic limestones with
vertical burrows, which are often separated by the uneven interface caused by storms. The stromatolites were formed
in a medium-energy inter-shoal flat environment, while the vertical burrows were developed in a continuously stirred
high-energy oolitic shoal environment. The bottom of the Zhangxia Formation in the Dengfeng area is characterized by
the alternating development of thrombolites and bioturbated limestones, often with an uneven thickness of mudstones
as the interface, both of which were formed in the deep-water low-energy environment below the normal wave base.
The Gushan Formation of the Weihui area is developed with the alternation of stromatolites and bioturbated lime-
stones, which are separated by an uneven interface or thin mudstone layer. The stromatolites were preserved in medi-
um energy intertidal flat deposits, while the bioturbated structures were formed in a low-energy gentle-slope Platform.
The microbiogenic structures and matgrounds were widely developed in the sediments when sedimentary environment
conditions (such as clean waters, stable hydrodynamic conditions, and hard substrates) are conducive to the forma-
tion of microbial mats. The metazoans began to excavate the sediments and formed various bioturbated structures and
mixgrounds, when sedimentary environment conditions (such as muddy waters, alternating hydrodynamic condi-
tions, and soft substrates ) were not conducive to the formation of microbial mats.

Key words: alternating development; Cambrian; metazoan bioturbated

structures; controlling factors;

microbiogenic structures



