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    ABSTRACT
Aim The standard latitudinal diversity gradient (LDG), in which species richness decreases from equator to pole, is a pervasive pattern observed in most groups of organisms. Despite its commonness, an increasing number of non-conforming lineages have been identified, presenting a challenge for general explanations of the standard LDG. Although problematic, documenting and studying these contrarian groups can help us to better understand LDGs generally. To that end we identify the ant tribe Stenammini, a diverse lineage with over 400 species, as a contrarian clade, and we attempt to explain the group’s atypical diversity pattern using a historical approach. We evaluate the following alternative hypotheses: time-for-speciation/center-of-origin (TFS/COO), niche conservatism, and differences in diversification rate.

Location Global.

Methods We examine the shape of the LDG in Stenammini by plotting latitudinal midpoints for all extant species. We then infer a robust phylogeny using a phylogenomic approach that employs ultraconserved element loci and we use the phylogeny to estimate divergence dates, biogeographic history, and ancestral habitats. We also test for diversification rate heterogeneity across the tree and among lineages within the tribe.

Results Stenammini has a skewed inverse latitudinal diversity gradient with an extratropical richness peak in the northern temperate zone. Our phylogenomic approach resulted in a robust phylogeny revealing five major clades and several instances of non-monophyly among genera (Goniomma, Aphaenogaster). The tribe and most major lineages originated in the temperate zone and inhabited temperate niches. Crown Stenammini dates to 52 Ma (Eocene Climatic Optimum) and most major lineages appeared soon after during a period of global cooling. Despite its temperate origin, the group invaded the tropics at least six times, but failed to diversify greatly there. Across the tree diversification increased from 17.2-1.9 Ma following the Mid-Miocene Climatic Optimum, and among lineages there was a rate increase in Holarctic Aphaenogaster + Messor just prior to 17.2 Ma.

Main Conclusions Our results suggest that time, niche conservatism, and increased diversification have all contributed to the inverse latitudinal gradient in Stenammini. Among these processes, niche conservatism may be less important given that the tribe has dispersed to the tropics multiple times.





  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted February 18, 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 
 Into the tropics: phylogenomics and evolutionary dynamics of a contrarian clade of ants



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Into the tropics: phylogenomics and evolutionary dynamics of a contrarian clade of ants
    

  
      Michael G. Branstetter, John T. Longino, Joaquín Reyes-López, Ted R. Schultz, Seán G. Brady

  
      bioRxiv 039966; doi: https://doi.org/10.1101/039966 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Into the tropics: phylogenomics and evolutionary dynamics of a contrarian clade of ants
    

  
      Michael G. Branstetter, John T. Longino, Joaquín Reyes-López, Ted R. Schultz, Seán G. Brady

  
      bioRxiv 039966; doi: https://doi.org/10.1101/039966 

  
  
  


  

  
  	      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 (5178)

	Biochemistry (11644)

	Bioengineering (8682)

	Bioinformatics (29022)

	Biophysics (14866)

	Cancer Biology (12002)

	Cell Biology (17269)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14086)

	Epidemiology (2067)

	Evolutionary Biology (18205)

	Genetics (12185)

	Genomics (16706)

	Immunology (11794)

	Microbiology (27860)

	Molecular Biology (11481)

	Neuroscience (60501)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3215)

	Physiology (4917)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7317)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  