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Answers to end of chapter questions 
 
Chapter 4 
 

1. Merely increasing the rate of mortality won’t help here. If the mortality rate 

is constant, increasing it leaves the population growth curve exponential in 

shape, just retards the point of take-off, until some critical value of 

mortality is passed, and then the population rapidly goes extinct. To 

produce a stable population, you need instead to introduce a variable rate 

of mortality that goes up when the population is big and down when it is 

small. This will tend to stabilize the population at some intermediate value. 

Such a situation is called density-dependent mortality, and it is quite 

biologically realistic. When animals become very abundant, they run short 

on resources, fight amongst themselves, and become victim to epidemic 

diseases, leading to an increase in the mortality rate. When the population 

reduces, these pressures ease, and so the rate of mortality goes down 

again.  

 

2. Varying clutch size according to the available food can be explained from 

a straightforward individual-level perspective, as was done by biologist 

David Lack. It costs a lot for parents to produce eggs, and sit on them until 

hatching, and thus any chick produced that dies represents wasted 

resources. The number of chicks in a nest that can survive is limited by 

how much food the parents can bring back to the nest. In poor years this 

will be insufficient for a large clutch. To avoid wasted effort, it is therefore 

advantageous for individuals to limit their clutch size to around the number 

they can actually feed. This is a normal selfish advantage accruing to 

parent birds; the good of the population is irrelevant.  

 

3. Identical twinning is very rare, whereas ordinary siblings are very common. 

It is plausible that we have not evolved psychological mechanisms for how 

to behave towards an identical twin, since so few of us have one. Instead, 
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we have evolved instincts for how to behave towards a sibling, and these 

are what gets activated even when the relationships is actually closer.  

 

4. The plays are not biologically implausible. When one sibling kills or 

banishes the other, there is always a strong benefit for so doing which 

offsets the inclusive fitness cost. The situations are usually those in which 

there is strong local competition between siblings (for example, where 

there can only be one king, and if sibling A is alive, sibling B will never 

have a chance). We have to assume that being king or duke increases 

reproductive success substantially.  

 

5. The optimal sex ratio is different for the X chromosome and for the Y, 

since the Y is only represented in males and the X more strongly 

represented in females than in males. Both chromosomes require there to 

be some individuals of both sexes around for their continued transmission, 

but they do not require the ratio to be 50:50. Conflict between sex 

chromosomes seems to be widespread in nature. In many flies, there are 

variant forms of the X chromosome in the population that kill off Y 

chromosomes, leading to female-biased sex ratios. Y chromosomes are 

obviously selected to produce counter-adaptations. In some mosquitoes, 

there are forms of the Y chromosome that disrupt X-bearing sperm. In 

lemmings, there are alternate forms of the X chromosome called X* that 

counteract the sex-determining role of the Y, such that X*Y individuals are 

female even though they have a Y chromosome. There is ongoing 

evolutionary competition between X, X* and Y in these species.  

 


