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The ecology and environment of the Taihu lake, the 
largest freshwater lakes in China, is directly affected by the 
dynamics and diverse geo-microbial processes occurring in 
the water and shallow sediments. The shallow sediments were 
drilled out and sampled together with the lake water. By 
using multiple technologies in microbiology, mineralogy and 
geochemistry, a systematic analysis of the microbial diversity, 
the mineralogical composition and existing forms of Fe, Mn, 
C and P in the sediments have been carried out.  

In the sediments, there are various Fe-bearing minerals, 
such as goethite, hematite, mica, clay minerals and carbonate, 
whereas few manganese oxides or hydroxides was detected. 
EXFS analysis indicate that the ratio of FeII/FeIII of the 
sediments increases with depth. The manganese in the surface 
sediments are mixed by MnII and MnIV states, while in the 
deep samples all the manganese presents as MnII species. The 
changing in valances of Mn and Fe suggests that the 
oxidation degree of sediment declines closely with buried 
depth, and the reduction of Mn occurred before Fe although 
their host minerals are quite different. The diagenetic 
minerals can be found at the depth of 3-4 cm, where pyrite 
particles with different size and crystallinity and clay mineral 
cementation began to appear. It is deduced that the oxygen 
dissolved in pore water of the surface sediment has been 
consumed out. At the depth of about 210 cm, siderite can be 
observed in sediment matrix and irregular nodules. In these 
diagenetic siderite, Mn content can be as high as >5 wt%. 
Actually, the formation sequence of secondary minerals is 
closely related to the organic carbon and sulphur species, 
which were mainly controlled by microbial activities. The 
microbiological analysis revealed the remarkable variation in 
the community structure, species diversity as well as function 
groups. The Fe-Mn geochemical evolution in sediments is 
driven by the electron transfer between minerals and organic 
matters mediated by microbial activities. 
Acknowledgments: We are grateful for the support from 
NSFC projects (No. 41425009 and 41730316). 


