





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        On a mechanistic process of macroparasite aggregation
  
      Jomar F. Rabajante, Elizabeth L. Anzia,  View ORCID ProfileChaitanya S. Gokhale

  
      doi: https://doi.org/10.1101/680041 

  
  
  

Jomar F. Rabajante 
1Institute of Mathematical Sciences and Physics, University of the Philippines Los Baños, 4031 Laguna, Philippines

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
jfrabajanate@up.edu.ph


Elizabeth L. Anzia 
1Institute of Mathematical Sciences and Physics, University of the Philippines Los Baños, 4031 Laguna, Philippines

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


Chaitanya S. Gokhale 
2Research Group for Theoretical Models of Eco-evolutionary Dynamics, Department of Evolutionary Theory, Max Planck Institute for Evolutionary Biology, August Thienemann Str. 2, 24306, Plön, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Chaitanya S. Gokhale




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Parasite aggregation, a recurring pattern in macroparasite infections, is considered one of the “laws” in parasite ecology. Few hosts have a large number of parasites while most hosts have a low number of parasites. This pattern has been widely studied using phenomenological models, by using the negative binomial distribution. However, to infer the mechanisms of aggregation, a mechanistic model is essential. Here we formulate such a mechanistic model of parasite aggregation in hosts without initially assuming a negative binomial distribution. Our results show that a simple model of parasite accumulation still results in an aggregated pattern, as shown by the derived mean and variance of the parasite distribution. By incorporating the derived mean and variance to the host-parasite interaction, we can predict how aggregation affects the population dynamics of the hosts and parasites through time. Thus, our results can directly be applied to observed data as well as can be utilised in designing statistical sampling procedures. Overall, we have shown how a plausible mechanistic process can result in the often observed phenomenon of parasite aggregation occurring in numerous ecological scenarios.
Key Findings
	Parasite aggregation is considered one of the “laws” in parasite ecology – few hosts harbouring a large number of parasites.

	While examples abound, there is lack of mechanistic models available to explain the phenomenon

	Taking a bottom up approach we construct a simple model of host-parasite population dynamics which naturally results in parasite aggregation – negative binomial distribution of parasites in the host population

	While providing a plausible mechanism our model can be readily deployed in field work when designing sampling methodology or analysis of available data.
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