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Estimating abundance from tagging data 

• Petersen 

•
𝑟

𝑛2
=

𝑛1

𝑁
 

• 𝑛1 number of individuals tagged 

• 𝑛2 sample size for the recovery data 

• r the number of tagged individuals recovered 

• N is the population size 

• 𝑁 =
𝑛1𝑛2

𝑟
 

 



Spatial estimates 

• 𝑁 𝑖 =
𝑛1,𝑖𝑛2,𝑖

𝑟𝑖
 

• 𝑛1,𝑖 number of tagged individuals in area i 

• 𝑛2,𝑖  sample size for the recovery data in area i 

• 𝑟𝑖 the number of tagged individuals recovered in area i 

• 𝑁𝑖  is the population size in area i 

 

 
 

Need to model movement of 
tagged individuals 

Not all areas have tagged individuals 
so need to share information 



Issues 

• Need to model movement of tagged individuals 
• Advection diffusion model 

• e.g. Sibert et al. 1999. Can. J. Fish. Aquat. Sci. 56: 925-938. 

• Need to share information on total abundance among space 
• Spatial (-temporal) model 

• e.g. Thorson et al. 2015. ICES J. Mar. Sci. 72: 1297–1310. 

• The abundance of tagged fish changes over time 
• Multiple likelihood calculations for each area 

• e.g. Hilborn 1990. Can. J. Fish. Aquat. Sci. 47: 635–643. 

 

 



Assumptions 

• Tags are not removed from the population 

• The total population does not move 

• Catch is not removed from the total population 



Advection diffusion model of tagged 
individuals 
𝒏1,𝑡 = 𝒎𝒏𝟏,𝑡−1 + 𝑹𝑡 

Where Rt are the tag  

releases 

 

Thorson et al. 2016. J. Appl. Ecol. 54: 577-587 



Spatial model 
 
• 𝑁 𝑖 = 𝑒𝑥𝑝 𝑑0 + 𝛾𝑖  

 



Likelihood: Poisson 

−𝑙𝑛𝐿 =  −𝑟𝑡,𝑖𝑡,𝑖 𝑙𝑛 λ𝑡,𝑖 +λ𝑡,𝑖 

 

λ𝑡,𝑖 =
𝑛2,𝑡,𝑖
𝑁𝑡,𝑖

𝑛1,𝑡,𝑖 

𝑛1,𝑖 number of tagged individuals in area i 
𝑛2,𝑖 sample size for the recovery data in area i 
𝑟𝑖 the number of tagged individuals recovered in area i 
𝑁𝑖 is the population size in area i 



Spatio-temporal model 
 
• Accounts for movement and catch 

• Does not use the information on movement from the tagging data 

• Does not explicitly use the information on catch 

• 𝑁 𝑖 = 𝑒𝑥𝑝 𝑑0,𝑡 + 𝛾𝑖 + 𝛾𝑡,𝑖  

 



Improvements 

• Removing tag recoveries from the tagged population;  

• Covariates for N 

• Using the advection-diffusion process to move the total population;  

• Removing catch from the total population;  

• Alternative likelihood functions;  
• zero inflation 

• Including size information.  





 



 



 



 



 



Spatial (-temporal) model 
 
• 𝑁 𝑖 = 𝑒𝑥𝑝 𝑑0 + 𝛾𝑖  

 


