
ABIO320: Ecology 

Problem Set D 

 

1. The following life table shows an initial cohort and the number of individuals left alive as age x 

advances.  bx is the average number of births per x-yr old.  Estimate the intrinsic rate of increase.  

To do so, you must first find R0, then find generation time, and then estimate the intrinsic rate of 

increase (under the assumption of density-independent growth). 

Age No. Alive bx 

0 560 0.5 

1 350 8/5 

2 70 1.6 

3 0 - 

 

 

2. If a population exhibits a stable age distribution: 

A) the proportional distribution of individuals among age classes remains constant 

B) each age class contains the same number of individuals 

C) the net reproductive rate R0 must be 1.0   D) A & B are correct 

 

3.  Suppose the longevity of a cohort of newborns has a Type III survivorship curve.  Then: 

A) low juvenile mortality is followed by high survival to reproduction 

B) survival is independent of age C) high juvenile mortality precedes high survival to reproduction 

D) none of the preceding is correct 

 

4.  Consider a population with k = 3 age classes.  At time t the age structure is: 
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Survival rates from age 0 to age x are:  l(0) = 1, l(1) =  0.5, l(2) = 0.3, and l(3) = 0.   

What are the survival statistics Pi for the age classes i; i= 1, 2, 3?  Given age-class fertilities F1 = 1.0 and F2 

= 1.1, find the age structure n(t + 1). 



5.  From your text, define (age-specific) reproductive value in no more than three sentences. 

6.  Based on the life table below, find the net reproductive rate and the generation time.  Then estimate 

the intrinsic rate of increase.  Nx counts survivors of a cohort at age x; bx is fecundity at age x. 

Age x Nx bx 

0 720 0 

1 240 2.4 

2 72 2.0 

3 18 2.0 

4 0 - 

 

7.  An age-structured population exhibits constant, age-specific fecundities and survival proportions.  

The proportion of a-year olds surviving to age (a + 1) is Pa: 

P0 = 0.8,       P1 = 0.7,      P2 = 0.5      P3 = 0 

Age-specific fecundities are: 

m0 = 0.5         m1 = 1     m2 = 0.4      m3 = 0.5 

Given the fecundity and survival values, the average number of daughters per female lifetime (R0) is: 

A)  1.0      B)  1.212      C)  1.664      D)  1.73      E)  1.8 

 

8.  Consider an age-structured population.  The respective proportions of a-year old individuals surviving 

to age (a + 1) are: 

P0 =  0.8      P1 = 0.5       P2 = 0.1      P3 = 0 

Age-specific fecundities are: 

m0 = 0.5      m1 = 0.5      m2 = 0.5      m3 = 0.25 

R0 is: 

A)  0.91      B)  1      C)  1.11      D)  2.0      E)  2.25 

 

9.  Consider an age-structured population.  Pa is the proportion of a-year olds surviving to age (a+1): 

P0  = 0.6          P1  = 0.8          P2  = 0.25          P3  =  0 

Age-specific fecundities are: 

m0  = 0.1         m1 =  0.5         m2 =  1         m3 = 1 

The fraction of a cohort of newborns surviving to age 3 is 



A) 0          B) 0.1          C) 0.12          D) 0.45          E) 0.25 

 

10.  An age-structured population exhibits constant, age-specific fecundities and survival proportions.  

The proportion of x-year olds surviving to age (x + 1) is Px: 

P0 = 0.6        P1 = 0.5        P2 = 0.4        P3 = 0 

Age-specific fecundities bx are: 

b0 = 0.5        b1 = 1        b2 = 0.5        b3 = 0.5 

Given these age-specific demographic rates, the average number of  individuals/individual (R0) is: 

A)  0.81        B)  1.01        C)  1.31        D)  1.51        E)  1.8 


