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Answers to end of chapter questions 
 

Chapter 8 
 
1. First, pretty much all herbivores are victims of predation, whereas not all 

carnivores are so. Predation reduction is probably the leading cause of 

sociality. Second, the food supply of herbivores is distributed in such a 

way that a large group can still manage to forage effectively. A group of 

100 lions would not be able to hunt effectively enough to feed 100 mouths, 

whereas 100 herbivores can graze together as long as they move on as 

they exhaust the grass. 

 

2. If neither sex disperses, there will be a tendency for inbreeding due to 

brother-sister matings. This creates an advantage to dispersal. By not 

dispersing, individuals gain in inclusive fitness through beneficial 

interactions with kin. Thus, as long as one sex is dispersing, the other 

always does better by not doing so.  

 

3. The seas are overfished because of a situation which the economist 

Garrett Hardin described as the tragedy of the commons. Let’s say that 

there are 100 fishermen with access to a sea. A fisherman taking a fish 

gets the whole benefit of the fish (b), but only pays 1/100th share of the 

loss of future yield from the sea (1/100c). Thus, it will pay that fisherman to 

take the fish as long as b>1/100c. Put more concretely, I might as well 

take the last fish in the sea, since by taking it I will get all of it, and if I don’t 

take it someone else will, and thus I will pay the cost of there being no fish 

in the sea but not have had any fish in the meantime. By contrast, in a 

private lake that I own, all the benefit of catching a fish comes to me, but 

so does all the cost of loss of future yield from the lake if I overfish it. Thus, 

I should keep fishing until the benefit of another fish in my net is less than 

the loss of future yield of the lake, i.e. b>c. Fishermen in private waters 

should be expected to overfish less than those in public waters, and this is 

indeed what happens.  
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4. The three expressions are so similar for the following reason. The general 

rule in evolution is that a behaviour will be favoured whenever its fitness 

costs are less than its fitness benefits (i.e., c<b). The three expressions 

discussed are all variants of this general rule, with the benefit being 

discounted by some factor (kin selection by the coefficient of relatedness, 

direct reciprocity by the probability of non-reciprocation, and indirect 

reciprocity by the probability of incorrect identification of 

cooperators).Thus, they are all of the form c<[some discounting factor]b.  

 


