





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Resolving the fate of trace metals during microbial remineralization of phytoplankton biomass in precursor banded iron formation sediments
  
      Kathryn Rico, Manuel Schad, Aude Picard, Andreas Kappler, Kurt Konhauser, Nagissa Mahmoudi

  
      doi: https://doi.org/10.1101/2022.06.14.496128 

  
  
  

Kathryn Rico 
aDepartment of Earth and Planetary Sciences, McGill University, 3450 University St, Montréal, Quebec, Canada, H3A 0E8

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Manuel Schad 
bDepartment of Geosciences, University of Tuebingen, Schnarrenbergstr. 94-96, 72076 Tuebingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Aude Picard 
cSchool of Life Sciences, University of Nevada, Las Vegas, 4505 S. Maryland Pkwy., Las Vegas, Nevada, USA 89154

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Andreas Kappler 
bDepartment of Geosciences, University of Tuebingen, Schnarrenbergstr. 94-96, 72076 Tuebingen, Germany
dCluster of Excellence: EXC 2124: Controlling Microbes to Fight Infection, University of Tuebingen, 72704 Tuebingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Kurt Konhauser 
eDepartment of Earth and Atmospheric Sciences, University of Alberta, 1-26 Earth Sciences Building, Edmonton, Alberta, Canada, T6G 2E3

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Nagissa Mahmoudi 
aDepartment of Earth and Planetary Sciences, McGill University, 3450 University St, Montréal, Quebec, Canada, H3A 0E8

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
nagissa.mahmoudi@mcgill.ca




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Banded Iron Formations (BIFs) have long been considered a sedimentary record of seawater trace metal composition during the Precambrian. However, recent work has suggested that the trace metal composition of BIFs was derived from phytoplankton biomass, not seawater. In this model, phytoplankton biomass settles from the photic zone to the seafloor sediments, where it is then oxidized by heterotrophic microbes, such as dissimilatory Fe(III) reducing (DIR) bacteria, for energy generation. Remineralization of this biomass released the trace metals associated with organic molecules from phytoplankton (i.e., in metalloproteins), allowing these metals to be captured by Fe (oxyhydr)oxides and preserved in BIFs. While there is compelling evidence that the phytoplankton biomass served as a trace metal shuttle to precursor BIF sediments, it is unclear whether the degradation of biomass by DIR bacteria would liberate the biogenic trace metals as the model proposes. This work tests this hypothesis by using anoxic incubations of a model DIR bacterium (Shewanella oneidensis MR-1) with phytoplankton biomass as energy and carbon sources and ferrihydrite, a poorly crystalline Fe(III) oxyhydroxide (Fe(OH)3), as electron acceptor. Our results show that while S. oneidensis MR-1 can consume some of the carbon substrates found in phytoplankton biomass, there is no evidence that S. oneidensis MR-1 degraded metalloproteins which would have liberated trace metals. In the context of the Precambrian, these data imply that other heterotrophic bacteria, such as fermenters, may have had a larger role in the liberation of trace metals from dead biomass during early BIF development.
Highlights
	Phytoplankton are the proposed source of trace metals to banded iron formations

	Iron reducers are hypothesized to release metals from phytoplankton biomass

	Experiments show that iron reducers do not liberate metals when degrading biomass

	Other microbial heterotrophs must have liberated the biogenic trace metals
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