





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        New insights into the earlier evolutionary history of epiphytic macrolichens
  
      Qiuxia Yang, Yanyan Wang, Robert Lücking, H. Thorsten Lumbsch, Xin Wang, Zhenyong Du, Yunkang Chen, Ming Bai, Dong Ren, Jiangchun Wei, Hu Li, Yongjie Wang, Xinli Wei

  
      doi: https://doi.org/10.1101/2021.08.02.454570 

  
  
  

Qiuxia Yang 
1State Key Laboratory of Mycology, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China
2College of Life Sciences, University of Chinese Academy of Sciences, Beijing 100049, China

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


Yanyan Wang 
1State Key Laboratory of Mycology, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China

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


Robert Lücking 
3Botanischer Garten und Botanisches Museum, Freie Universität Berlin, 14195 Berlin, Germany

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


H. Thorsten Lumbsch 
4Science & Education, The Field Museum, Chicago, IL 60605, USA

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


Xin Wang 
5Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences, Nanjing 210008, China

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


Zhenyong Du 
6Department of Entomology, MOA Key Lab of Pest Monitoring and Green Management, College of Plant Protection, China Agricultural University, Beijing 100193, China

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


Yunkang Chen 
7School of Agriculture, Ningxia University, Yinchuan, 750021, PR China
8College of Plant Protection, Agricultural University of Hebei, Baoding, 071001, PR China

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


Ming Bai 
9Key Laboratory of Zoological Systematics and Evolution, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China

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


Dong Ren 
10College of Life Sciences and Academy for Multidisciplinary Studies, Capital Normal University, Beijing 100048, China

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


Jiangchun Wei 
1State Key Laboratory of Mycology, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China
2College of Life Sciences, University of Chinese Academy of Sciences, Beijing 100049, China

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


Hu Li 
6Department of Entomology, MOA Key Lab of Pest Monitoring and Green Management, College of Plant Protection, China Agricultural University, Beijing 100193, China

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
tigerleecau@hotmail.com
wangyjosmy@foxmail.com
weixl@im.ac.cn


Yongjie Wang 
10College of Life Sciences and Academy for Multidisciplinary Studies, Capital Normal University, Beijing 100048, China

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
tigerleecau@hotmail.com
wangyjosmy@foxmail.com
weixl@im.ac.cn


Xinli Wei 
1State Key Laboratory of Mycology, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China
2College of Life Sciences, University of Chinese Academy of Sciences, Beijing 100049, China

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
tigerleecau@hotmail.com
wangyjosmy@foxmail.com
weixl@im.ac.cn




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Lichens are well known as pioneer organisms colonizing bare surfaces such as rocks and therefore have been hypothesized to play a role in the early formation of terrestrial ecosystems. Given the rarity of fossil evidence, our understanding of the evolutionary history of lichen-forming fungi is primarily based on molecular dating approaches. These studies suggest extant clades of macrolichens diversified after the K–Pg boundary. Here we corroborate the mid-Mesozoic fossil Daohugouthallus ciliiferus as an epiphytic macrolichen that predates the K-Pg boundary by 100 Mys. Based on new material and geometric morphometric analysis, we demonstrate that the Jurassic fossil is morphologically most similar to Parmeliaceae, but cannot be placed in Parmeliaceae or other similar family-level clades forming macrolichens as these evolved much later. Consequently, a new family, Daohugouthallaceae, is proposed here to accommodate this fossil, which reveals macrolichens may have been diverse long before the Cenozoic diversification of extant lineages.
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