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Clay-rich and siliceous sedimentary rocks of earliest Cambrian age on the Yangtze 

Platform, China contain abundant siliceous microfossils. Based on their high content of 

siliceous hard parts these rocks are, in fact, biosiliceous sediments. In more clay-rich 

lithologies, diagenetic dissolution processes, however, caused a removal of siliceous hard 

parts and led to “pure mudstones“ and silicified claystones, being apparently devoid of 

siliceous microfossils. Abundant preservation as Fe-hydroxide pseudomorphs and in early 

diagenetic concretions do indicate, however, a high biosiliceous content of the original 

sediments. Rocks investigated belong to the lowermost Cambrian (Anabarites trisulcatus – 

Protohertzina anabarica assemblage zone) and come from black-chert sequences 

(Kuanshuanpu, S. -Shaanxi province, cf. Chen,  et al., 2004; Fengkoushao, Yunnan Province) 

as well as (black shales (Nuititang Formation, Songtao Section, Eastern Guizhou Province; 

Niutitang Formation near the Mengdong train station, Hunan Province). Lighter coloured clay-

rich lithologies of a similar age in Guizhou (Taozichong Section, cf. Wang, et al., 1984) have 

similarly yielded abundant siliceous hard parts. 

Siliceous microfossils are almost exclusively sponge spicules. Lithologically there 

seem to be strong similarities with coeval sedimentary rocks in southern Kazakhstan, termed  



spongiolites by Eganov, et al., 1986. Among the sponge spicules are megascleres as well as 

microscleres. Both spicule types allow clear identification of which particular sponge groups 

were present in the respective depositional environment. Remarkably, some of the solution 

residues consist exclusively of spicules derived from lithistid demosponges (especially in the 

lighter coloured, clay-rich facies), whereas others (e.g. most black shale and black chert 

samples) contain almost exclusively spicules of hexactinellid sponges. Attempting to relate 

sedimentary facies to the preservation of particuar sponge types, it appears that biofacial and 

ecologic differences were already present by the earliest Cambrian. Quite possibly, sponge 

spicule associations across the Precambrian-Cambrian boundary (with its predominantly 

siliceous and clay-rich lithologies on the Yangtze Platform) are suitable for a broadly 

applicable ecostratigraphic parallelization of rock units,  for example in the Mesozoic of the 

Northern alps (Mostler, 1971). They also may eventually be used for biostratigraphic 

purposes across the Precambrian-Cambrian boundary. 

Rocks rich in siliceous microfossils from the above mentioned occurrences represent 

sediments deposited on a marine shelf or slope (transitional). In the deeper oceanic basins 

represented on the Yangtze Platform (the depositional environment of the Hetang Shales, 

siliceous sponge remains are not common in solution residues. Eventually, the deeper water 

sea bottoms, being strongly anoxic had not yet been colonised by sponge faunas in the 

earliest Cambrian, or were only temporarily occupied during time periods of more favourable 

ecological conditions. These basinal lithologies, however, do contain strong petrographical as 

well as micropaleontological signs of extensive phytoplankton blooms occurring in the earliest 

Cambrian black shale depositional basins. 

Somewhat astonishingly, remains of radiolarians are extremely rare in the solution 

residues. Only one deeper water sequence (the Hetang Shales in the Xintangwu Section, 

western Zhejiang Province, cf. Braun and Chen, 2003) yielded a few, very fragmentary 

specimens. These display strong similarities to spherical radiolarian morphologies found in 

Paleozoic rocks younger than Cambrian and Ordovician. However,  further conclusions 

concerning early radiolarian evolution must await additional and more complete discoveries. 

Micropaleontological processing of chert successions in the Neoproterozoic and early 



Cambrian in oceanic basinal facies is expected to yield further data, as they are lithologically 

very similar to bedded radiolarian cherts of younger Paleozoic ages.  

The significant contribution of biosiliceous particles to early Cambrian sedimentation 

on the Yangtze platform (as well as to other areas in Kazakhstan and Europe) implies that 

silica-biomineralizing organisms were playing a significant role in the geochemical cycling of 

silica in the oceans by the beginning of the Phanerozoic. The abundance of sponge spicules 

in the sediments indicate that this group (Porifera) played a major ecological role in the early 

Cambrian. This is supported by findings of complete sponges and spicule clusters on bedding 

planes of clay-rich sediments and black shales (Reitner, 1994; Rigby, 1995). But one must be 

cautious of any statement about the importance of siliceous plankton (radiolarians) by Early 

Cambrian times until further work is carried out. 

Phosphatic microfossils and phosphatic particles from black shales and bedded black 

cherts contribute to the ecological picture of the oceanic basins as well as to the 

environments of the anoxic sea bottoms during earliest Cambrian times. The common 

occurrence of Protohertzina (interpreted as chaetognath hooks by Szaniawski, 2002) and 

microcoprolite-shaped phosphatic particles seems to support suggestions that the “less 

anoxic“ near surface water masses above shelf and deeper-water areas, that contained rich 

phytoplankton could have served as a food source not only for a rich benthic sponge fauna, 

but also for metazoan plankton in the earliest Cambrian.  
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