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Population 

Reproduction, births, natality (B) 

Mortality, death (D) 

Emigration (E) Immigration (I) 

Demographic based population models  

Demographic based population models  

Animals have different vital rates – 

survival, reproduction during different 

ages or stages of life. 

 

Understanding these differences and 

how they account for overall population 

size and structure can be of great use to 

wildlife researchers and managers. 

 

Why? 
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Some terms: 

 

Fecundity:  average number of offspring born per individual 

(usually broken down to females/female) 

 

 

 

 

 

 

 

 

 

Survival:  proportion of individuals surviving from one time period 

to the next 

(=1 - mortality rate ) 

Projection matrix structure: 

 

Each Stage (age or other class) has it’s 

own values for reproduction, survival, 

and 

transitioning to the next stage 
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Projection matrix structure: 

 

Each Stage (age or other class) has it’s 

own values for reproduction, surviving 

and staying in the current stage, and 

surviving 

transitioning to the next stage 

Projection matrix structure: 

 

Each Stage (age or other class) has it’s 

own values for reproduction, surviving 

and staying in the current stage, and 

surviving 

transitioning to the next stage 
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We use this matrix and 

information 

on numbers of individuals in each 

stage (population vector) at a 

particular time to predict 

numbers into future time steps 

When sampling occurs will 

influence elements of the  

population matrix 
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Remember Exponential growth: 

 n(t+1) = n(t) * λ 

Same holds here except we use matrices: 

 n(t+1) = n(t) * M 
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Stable stage distribution 

(SSD) 

After enough time, if 

matrix is stable, the 

population will reach a 

stable state were the 

distribution among age 

classes is stable and so 

is the growth rate. 

Reproductive  

Value 

Quantifies how 

important each 

stage is to current 

and future 

population growth. 

 

Allows for 

assessment of 

which stages are of 

most conservation 

concern. 
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Adding stochasticity to the models 


