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Answers to end of chapter questions 
 
Chapter 5 
 
1. Represent the background fitness of the population as w, and the 

decrement of fitness caused by being one unit larger or smaller than the 

optimum as c. a1 has fitness w when it occurs in an individual with b2, and 

w-c when it occurs in an individual with b1. Thus its average fitness, given 

that b1 and b2 are equally common, is ½(2w-c). a2 has fitness w when it 

occurs with b1, and w-c when it occurs with b2. Thus its average fitness is 

likewise ½(2w-c). Neither allele has any selective advantage. You can 

show the same thing in the same way for gene B. However, in a finite 

population, allele frequencies will depart stochastically from 50% due to 

genetic drift. Where a1 becomes more common than a2 by drift, the fitness 

of b2 becomes higher than b1. This leads to an increase in b2, which then 

makes the fitness of a1 higher than a2. The result is that drift in any 

direction produces a selective differential which will drive one of the x1 and 

one of the x2 alleles to fixation. It is random which one. 

 

2. The ultimate explanation for this phenomenon is inbreeding avoidance. 

Humans are selected not to breed with their siblings because of the 

deleterious genetic effects of doing so. The proximate mechanism that 

evolution has favoured for bringing about inbreeding avoidance is 

something like the rule ‘do not develop attraction to those you are reared 

with’. Usually, one is reared with one’s siblings, so this rule works fine. 

However, the kibbutzim are novel environments different from the one in 

which the mechanism evolved, and in this instance the mechanism does 

not produce the effect it is designed to produce. The behaviour is the 

consequence of an adaptation, but not itself adaptive, since the 

environment has changed. 

 

3. Under a kin selection explanation, individuals might stot to protect kin as 

long as stotting was not too dangerous, and c<rb. This hypothesis leads to 
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the prediction that stotting would tend to slightly increase an individual’s 

probability of getting caught, but would tend to reduce the rate of capture 

of the other individuals around them. Moreover, individuals should stot 

more when they have kin nearby than not, and (comparative evidence) 

stotting should only exist in gazelles that live in social groups that might 

sometimes contain kin. A direct-benefit hypothesis might be that, by 

stotting, the gazelle is signalling to the predator that it is in good health and 

full of energy, and therefore not a promising individual to chase. This 

hypothesis is also testable. It predicts that, when chased, stotters should 

be caught less often than non-stotters. This turns out to be true. 

Furthermore, gazelles only stot when they come into contact with coursing 

predators like wild dogs. When they are ambushed by big cats, they simply 

run away. This makes sense, as signalling one’s quality for a long chase 

would only be useful when faced with a predator that includes long chases 

in its modus operandi. Thus, the predator-signalling account of stotting is 

testable, and survives the crucial tests. 

 


