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    Abstract
Microbial activity in lake sediments is essential for cycling of organic matter that continuously sinks from the water column. Its ongoing accumulation and subsequent burial at the sediment surface has unknown implications for the structure and function of microbial communities. We performed a full biogeochemical and microbial community analysis of 4 replicate sediment cores in a clear lake. The 30 cm cores spanned ca. 170 years of accumulation according to 137Cs dating. Simultaneous DNA-metabarcoding of archaea, bacteria, and eukaryotes delineated three clusters corresponding to three discrete depths (0-5 cm, 5-14 cm, 14-30 cm). Taxa community structure was partitioned into replacement and richness components, and a fuzzy set analysis was used to determine correlates of each component. The two clusters of the upper sediment (covering the last 70 years) were determined by taxonomic replacement and microbial activity, and the replacement component was correlated with parameters indicative of ongoing biological processes (e.g., protein production). In contrast, the lower cluster was dominated by the richness component correlated with conservative, often historical parameters (e.g., metals). The upper two clusters form an upper horizon termed the “replacement zone” and includes a redox-stratified as well as a transition zone. The lower CO2 and CH4 rich horizon, termed the “depauperate zone”, was characterized by taxa impoverishment and a dominance of archaea, frequently found in marine systems. Our study uncovered a highly structured microbial community in yet unexplored freshwater sediments. Based on biogeochemical and microbial characteristics, we here propose a general model of freshwater sediment structure and function.




  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-NC-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted June 04, 2016.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Vertical organization of freshwater sediment microbial communities: implications for microbial activities and burial processes



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Vertical organization of freshwater sediment microbial communities: implications for microbial activities and burial processes
    

  
      Christian Wurzbacher, Andrea Fuchs, Katrin Attermeyer, Katharina Frindte, Hans-Peter Grossart, Michael Hupfer, Peter Casper, Michael T. Monaghan

  
      bioRxiv 057117; doi: https://doi.org/10.1101/057117 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Vertical organization of freshwater sediment microbial communities: implications for microbial activities and burial processes
    

  
      Christian Wurzbacher, Andrea Fuchs, Katrin Attermeyer, Katharina Frindte, Hans-Peter Grossart, Michael Hupfer, Peter Casper, Michael T. Monaghan

  
      bioRxiv 057117; doi: https://doi.org/10.1101/057117 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Microbiology

	Ecology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5179)

	Biochemistry (11649)

	Bioengineering (8683)

	Bioinformatics (29027)

	Biophysics (14868)

	Cancer Biology (12003)

	Cell Biology (17275)

	Clinical Trials (138)

	Developmental Biology (9368)

	Ecology (14090)

	Epidemiology (2067)

	Evolutionary Biology (18211)

	Genetics (12188)

	Genomics (16710)

	Immunology (11798)

	Microbiology (27876)

	Molecular Biology (11487)

	Neuroscience (60516)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3216)

	Physiology (4918)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  