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                    Abstract

A model for the kinetics of aggregation in social insects which accounts for stochastic effects arising from individual variability and covers both the early and the mature stages of the process is developed. Different aggregation scenarios are studied, depending on the degree of cooperativity and the mean population density. It is shown that under certain conditions, the system evolves slowly to a single cluster incorporating all individuals, or to two coexisting clusters of similar sizes.




                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Transition between segregation and aggregation: the role of environmental constraints
                                        
                                    

                                    
                                        Article
                                         Open access
                                         07 September 2016
                                    

                                

                                Stamatios C. Nicolis, José Halloy & Jean-Louis Deneubourg

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Individual variation and positive feedback initiate aggregation in Lasius japonicus
                                        
                                    

                                    
                                        Article
                                        
                                         19 October 2018
                                    

                                

                                Shumpei Hisamoto

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The Mathematical Analysis of Biological Aggregation and Dispersal: Progress, Problems and Perspectives
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2013
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	
Camazine, S., Deneubourg, J.-L., Franks, N.R., Sneyd, J., Theraulaz, G., Bonabeau, E., 2001. Self-Organization in Biological Systems. Princeton University Press, Princeton.


                    Google Scholar 
                

	
Dawkins, S.M., Cook, P.A., Whittingham, M.J., Mansell, K.A., Harper, A.E., 2002. What makes free-range broiler chickens range? In situ measurement of habitat preference. Anim. Behav. 66, 151–60.

Article 
    
                    Google Scholar 
                

	
Depickere, S., Fresneau, D., Deneubourg, J.-L., 2004. A basis for spatial and social patterns in ant species: dynamics and mechanisms of aggregation. J. Insect Behav. 17(1), 81–7.

Article 
    
                    Google Scholar 
                

	
Gordon, D.M., Paul, R.E., Thorpe, K., 1993. What is the function of encounter patterns in ant colonies? Anim. Behav. 45, 1083–100.

Article 
    
                    Google Scholar 
                

	
Feinn, D., Ortoleva, P., Scalf, W., Wolf, M., 1978. Spontaneous pattern formation in precipitating systems. J. Chem. Phys. 69(1), 27–9.

Article 
    
                    Google Scholar 
                

	
Mullin, J.W., 1992. Crystallization. Butterrworth, Oxford.


                    Google Scholar 
                

	
Nicolis, G., 1995. Introduction to Nonlinear Science. Cambridge University Press, Cambridge.


                    Google Scholar 
                

	
Nicolis, S.C., 2003. Dynamique du recrutement alimentaire et de l’agrgation chez les insectes sociaux. Ph.D. Thesis, Universit Libre de Bruxelles.


	
Nicolis, S.C., Theraulaz, G., Deneubourg, J.-L., 2005. The role of aggregate on interaction rate in ant colonies. Anim. Behav. 69(3), 535–40.

Article 
    
                    Google Scholar 
                

	
Theraulaz, G., Bonabeau, E., Fourcassie, V., Nicolis, S.C., Sole, R.V., Fernandez, P., Blanco, S., Fournier, R., Joly, J.L., Dalle, P., Grimal, A., Deneubourg, J.L., 2002. Pattern formation by Turing instabilities in experimental ant colonies. Proc. Natl. Acad. Sci. 99(15), 9645–649.

Article 
    MATH 
    
                    Google Scholar 
                

	
Weiss, G.H., 1994. Aspects and Applications of the Random Walk. Elsevier, New York.

MATH 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Biology Department, Concordia University, 7141 Sherbrooke W., Montreal, PQ, H4B 1R6, Canada
S. C. Nicolis


Authors	S. C. NicolisView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                S. C. Nicolis.


Additional information
Present address: Department of Zoology, University of Oxford, OX1 3PS Oxford, UK.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Nicolis, S.C. Kinetics of Aggregate Formation in Social Insects.
                    Bull. Math. Biol. 69, 2387–2403 (2007). https://doi.org/10.1007/s11538-007-9224-y
Download citation
	Received: 27 October 2006

	Accepted: 18 April 2007

	Published: 07 June 2007

	Issue Date: October 2007

	DOI: https://doi.org/10.1007/s11538-007-9224-y


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Social insects
	Aggregation kinetics
	Stochasticity
	Clusters competition








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.91.10.104
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    