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Answers 
1. Which niche measurements do you expect to decrease as niche packing 
increases? 
 
Answer   
Niche breadth; niche overlap might also decrease with time  
 
2.  Species of anteater are found on the southern continents, The Echidna 
(spiny anteater) is a monotreme (egg-laying mammal), Myrmecobius is a 
marsupial, whereas the pangolins of Africa and the tamadua of South America 
are placental mammals. Decide which are most likely to represent convergent 
or parallel evolution. 
 
Answer  
Convergent – the three different types of mammals  
Parallel – the two different placental mammals 
 
Arguably this is a matter of degree since they all share a common ancestor – 
though the placentals are clearly more closely related and separated more by 
their geography rather than their phylogeny – hence parallel evolution. 
Anteaters are fascinating examples of how natural selection arrives at similar 
solutions to the same adaptive problems, from different starting points. 
 
3. Why might mussels exposed for longer at low tide grow more slowly than 
those living close to the low water mark?  
 
Answer 
Several possible reasons (and they will be others): 

(i) the longer exposure to the air or to freshwater requiring the 
shell to be closed, reducing feeding time 

(ii) if wave action is more intense at the high tide mark, there 
may be greater costs incurred from withstanding these 
mechanical forces 

(iii) the longer exposure to freshwater might incur homeostatic 
costs associated with maintaining the osmotic pressure of 
the tissues 

(iv) there may be a lower concentration of Ca and Mg in the 
freshwater, slowing the building of the shell 

(v) if the seawater is the principal source of their food supply, 
they are able to feed for shorter times 

(vi) they are predated more frequently by animals that get 
access to them when the tide is out, so they rarely grow old. 

 
4. Why might we expect the difference in body size between mussels in 
different parts of the estuary to be largely phenotypic, rather than genotypic? 
 
Answer 
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Because phenotypic adaptations would not constrain offspring to one part of 
this environmental gradient – genotypes adapted to one particular part of the 
estuary would be at considerable disadvantage when space is limited.  
 
The gametes and spat from populations at either end of the estuary are likely 
to move very easily around the estuary and a genotypic adaption to one zone 
would lower their reproductive success.  Even so, it might be that selection 
will favour traits which confer some advantage under the conditions of one 
zone (if there is intense competition for the ‘prime’ space in the low water 
areas, perhaps more so in this region), this is likely to be small compared to 
their phenotypic adaptability. 
 
5. Why should assortative mating in sexual selection result in positive 
feedback for the genes coding for the preferred trait? 
 
Answer 
Not only does the selecting partner pass on the gene coding for the 
preference of a trait in a partner, it produces offspring that are likely to have 
both the gene for the trait and the gene for the preference for that trait. This 
becomes positive feedback when that preference favours partners again 
showing the trait, but in doing so, is likely of course, to favour partners which 
also carry the gene for the preference. 
In effect the gene for the preference is able to choose the (likely) holder of the 
same gene by the presence of the trait - the gene selects partners likely to 
carry the same gene – it promotes other copies of itself.  
 
6. Why is stabilizing selection indicative of a population closely adapted to its 
habitat? 
 
Answer 
If the mean of a trait has a higher fitness than extreme values, then this 
phenotype must closely match the selective pressures in its environment. An 
obvious example is the average human birth weight – around 3kg – which 
correlates with the lowest mortality rate at birth. Small or large birth weights 
have attendant risks that make birth itself more hazardous for the infant. The 
optimum birth weight is close to the average suggesting stabilizing selection.  
In constant and unchanging environments, we would expect stabilizing 
selection to dominate most populations, especially if these habitats are long 
established and not subject to disturbance. Then they will be dominated by 
stenotopic species, and extreme phenotypes will find it difficult to establish 
themselves or to find unoccupied ecological space. 
 
 
 


