







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature ecology & evolution

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 06 November 2017



                    Temporal niche expansion in mammals from a nocturnal ancestor after dinosaur extinction

                    	Roi MaorÂ 
            ORCID: orcid.org/0000-0002-8876-22901,2, 
	Tamar DayanÂ 
            ORCID: orcid.org/0000-0001-8904-62051,3, 
	Henry Ferguson-GowÂ 
            ORCID: orcid.org/0000-0002-7151-64212 & 
	â€¦
	Kate E. JonesÂ 
            ORCID: orcid.org/0000-0001-5231-32932,4Â 

Show authors

                    

                    
                        
    Nature Ecology & Evolution

                        volumeÂ 1,Â pages 1889â€“1895 (2017)Cite this article
                    

                    
        
            	
                        14k Accesses

                    
	
                        72 Citations

                    
	
                            930 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Biodiversity
	Evolutionary ecology
	Macroecology


    


                
    
    

    
    

                
            


        
            Abstract
Most modern mammals, including strictly diurnal species, exhibit sensory adaptations to nocturnal activity that are thought to be the result of a prolonged nocturnal phase or â€˜bottleneckâ€™ during early mammalian evolution. Nocturnality may have allowed mammals to avoid antagonistic interactions with diurnal dinosaurs during the Mesozoic. However, understanding the evolution of mammalian activity patterns is hindered by scant and ambiguous fossil evidence. While ancestral reconstructions of behavioural traits from extant species have the potential to elucidate these patterns, existing studies have been limited in taxonomic scope. Here, we use an extensive behavioural dataset for 2,415 species from all extant orders to reconstruct ancestral activity patterns across Mammalia. We find strong support for the nocturnal origin of mammals and the Cenozoic appearance of diurnality, although cathemerality (mixed diel periodicity) may have appeared in the late Cretaceous. Simian primates are among the earliest mammals to exhibit strict diurnal activity, some 52â€“33 million years ago. Our study is consistent with the hypothesis that temporal partitioning between early mammals and dinosaurs during the Mesozoic led to a mammalian nocturnal bottleneck, but also demonstrates the need for improved phylogenetic estimates for Mammalia.
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                    Fig. 1: Activity pattern distributions across the SF and LF estimates of mammalian evolution.


Fig. 2: PP density of ancestral activity pattern reconstructions of the MRCA of crown-group Mammalia from SF and LF phylogenies.


Fig. 3: Reconstruction of ancestral activity patterns and character accumulation across the SF hypothesis of mammalian evolution.


Fig. 4: Reconstruction of ancestral activity patterns and character accumulation across the LF hypothesis of mammalian evolution.
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