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We calculated age-stage specific survival rate (sxj: the probability that a newly laid egg will survive to age x and 

stage j), age-stage specific fecundity (fxj: the mean fecundity of females at age x), age-specific survival rate (lx: the prob-

ability that a newly laid egg will survive to age x), and age-specific fecundity (mx: the mean fecundity of individuals at 

age x). In the age-stage two-sex life table, lx and mx are calculated as [27-28]: 
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where k is the last stage of the study cohort. The net reproductive rate (R0) represents the total number of offspring that 

an individual can produce during its lifetime and is calculated as [27-28]: 
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The intrinsic rate of increase (r) is estimated by using the iterative bisection method from the Euler-Lotka equation 

with age indexed from zero as follows [27-28]: 
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The finite rate of increase (λ) is calculated as follows [51]: 
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The mean generation time (T) is defined as the time that a population requires to increase to the R0-fold of its size 

at the stable age-stage distribution, and is calculated as follows [51]: 
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Age-stage life expectancy (exj) is the time that an individual of age x and stage j is expected to live and was calcu-

lated according to the method described by [52] as: 
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where n is the number of age groups, m is the number of stages, and s'ij is the probability that an individual of age x and 

stage j will survive to age i and stage y.  

The age-stage reproductive value (vxj) is defined as the contribution of individuals of age x and stage j to the future 

population. In the age-stage two-sex life table, it is calculated as [53-55]: 
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