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    Abstract
Butterflies are a diverse and charismatic insect group that are thought to have diversified via coevolution with plants and in response to dispersals following key geological events. These hypotheses have been poorly tested at the macroevolutionary scale because a comprehensive phylogenetic framework and datasets on global distributions and larval hosts of butterflies are lacking. We sequenced 391 genes from nearly 2,000 butterfly species to construct a new, phylogenomic tree of butterflies representing 92% of all genera and aggregated global distribution records and larval host datasets. We found that butterflies likely originated in what is now the Americas, ∼100 Ma, shortly before the Cretaceous Thermal Maximum, then crossed Beringia and diversified in the Paleotropics. The ancestor of modern butterflies likely fed on Fabaceae, and most extant families were present before the K/Pg extinction. The majority of butterfly dispersals occurred from the tropics (especially the Neotropics) to temperate zones, largely supporting a “cradle” pattern of diversification. Surprisingly, host breadth changes and shifts to novel host plants had only modest impacts.

Competing Interest Statement
The authors have declared no competing interest.



  


  
  



  
      
  
  
    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 May 19, 2022.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 Evolution and diversification dynamics of butterflies



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Evolution and diversification dynamics of butterflies
    

  
      Akito Y. Kawahara, Caroline Storer, Ana Paula S. Carvalho, David M. Plotkin, Fabien Condamine, Mariana P. Braga, Emily A. Ellis, Ryan A. St Laurent, Xuankun Li, Vijay Barve, Liming Cai, Chandra Earl, Paul B. Frandsen, Hannah L. Owens, Wendy A. Valencia-Montoya, Kwaku Aduse-Poku, Emmanuel F. A. Toussaint, Kelly M. Dexter, Tenzing Doleck, Amanda Markee, Rebeccah Messcher, Y-Lan Nguyen, Jade Aster T. Badon, Hugo A. Benítez, Michael F. Braby, Perry A. C. Buenavente, Wei-Ping Chan, Steve C. Collins, Richard A. Rabideau Childers, Even Dankowicz, Rod Eastwood, Zdenek F. Fric, Riley J. Gott, Jason P. W. Hall, Winnie Hallwachs, Nate B. Hardy, Rachel L. Hawkins Sipe, Alan Heath, Jomar D. Hinolan, Nicholas T. Homziak, Yu-Feng Hsu, Yutaka Inayoshi, Micael G.A. Itliong, Daniel H. Janzen, Ian J. Kitching, Krushnamegh Kunte, Gerardo Lamas, Michael J. Landis, Elise A. Larsen, Torben B. Larsen, Jing V. Leong, Vladimir Lukhtanov, Crystal A. Maier, Jose I. Martinez, Dino J. Martins, Kiyoshi Maruyama, Sarah C. Maunsell, Nicolás Oliveira Mega, Alexander Monastyrskii, Ana B. B. Morais, Chris J. Müller, Mark Arcebal K. Naive, Gregory Nielsen, Pablo Sebastián Padrón, Djunijanti Peggie, Helena Piccoli Romanowski, Szabolcs Sáfián, Motoki Saito, Stefan Schröder, Vaughn Shirey, Doug Soltis, Pamela Soltis, Andrei Sourakov, Gerard Talavera, Roger Vila, Petr Vlasanek, Houshuai Wang, Andrew D. Warren, Keith R. Willmott, Masaya Yago, Walter Jetz, Marta A. Jarzyna, Jesse W. Breinholt, Marianne Espeland, Leslie Ries, Robert P. Guralnick, Naomi E. Pierce, David J. Lohman

  
      bioRxiv 2022.05.17.491528; doi: https://doi.org/10.1101/2022.05.17.491528 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Evolution and diversification dynamics of butterflies
    

  
      Akito Y. Kawahara, Caroline Storer, Ana Paula S. Carvalho, David M. Plotkin, Fabien Condamine, Mariana P. Braga, Emily A. Ellis, Ryan A. St Laurent, Xuankun Li, Vijay Barve, Liming Cai, Chandra Earl, Paul B. Frandsen, Hannah L. Owens, Wendy A. Valencia-Montoya, Kwaku Aduse-Poku, Emmanuel F. A. Toussaint, Kelly M. Dexter, Tenzing Doleck, Amanda Markee, Rebeccah Messcher, Y-Lan Nguyen, Jade Aster T. Badon, Hugo A. Benítez, Michael F. Braby, Perry A. C. Buenavente, Wei-Ping Chan, Steve C. Collins, Richard A. Rabideau Childers, Even Dankowicz, Rod Eastwood, Zdenek F. Fric, Riley J. Gott, Jason P. W. Hall, Winnie Hallwachs, Nate B. Hardy, Rachel L. Hawkins Sipe, Alan Heath, Jomar D. Hinolan, Nicholas T. Homziak, Yu-Feng Hsu, Yutaka Inayoshi, Micael G.A. Itliong, Daniel H. Janzen, Ian J. Kitching, Krushnamegh Kunte, Gerardo Lamas, Michael J. Landis, Elise A. Larsen, Torben B. Larsen, Jing V. Leong, Vladimir Lukhtanov, Crystal A. Maier, Jose I. Martinez, Dino J. Martins, Kiyoshi Maruyama, Sarah C. Maunsell, Nicolás Oliveira Mega, Alexander Monastyrskii, Ana B. B. Morais, Chris J. Müller, Mark Arcebal K. Naive, Gregory Nielsen, Pablo Sebastián Padrón, Djunijanti Peggie, Helena Piccoli Romanowski, Szabolcs Sáfián, Motoki Saito, Stefan Schröder, Vaughn Shirey, Doug Soltis, Pamela Soltis, Andrei Sourakov, Gerard Talavera, Roger Vila, Petr Vlasanek, Houshuai Wang, Andrew D. Warren, Keith R. Willmott, Masaya Yago, Walter Jetz, Marta A. Jarzyna, Jesse W. Breinholt, Marianne Espeland, Leslie Ries, Robert P. Guralnick, Naomi E. Pierce, David J. Lohman

  
      bioRxiv 2022.05.17.491528; doi: https://doi.org/10.1101/2022.05.17.491528 

  
  
  


  

  
  	      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

    
  
  
    	Evolutionary Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5175)

	Biochemistry (11637)

	Bioengineering (8678)

	Bioinformatics (29011)

	Biophysics (14859)

	Cancer Biology (11996)

	Cell Biology (17261)

	Clinical Trials (138)

	Developmental Biology (9359)

	Ecology (14079)

	Epidemiology (2067)

	Evolutionary Biology (18197)

	Genetics (12183)

	Genomics (16700)

	Immunology (11788)

	Microbiology (27848)

	Molecular Biology (11469)

	Neuroscience (60459)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3212)

	Physiology (4913)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2865)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  