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Answers to examination-type questions 
 

1. What effect would satiation have on the functional response of a 
predator? 

What other effects could alter the functional response of a predator to an 
increase in prey numbers? Illustrate your answer with examples. 

 
Answer 
  
Define the functional response and distinguish it from a numerical response, 
noting that either will depend on the presence of alternate prey species which 
the predator might exploit.  
  
Satiation would mean that a continued increase in prey numbers would not 
produce a corresponding increase in the rate of consumption (the number of 
prey consumed per unit time per predator) for most species. Explain why this 
makes the assumption of linearity in the Lotka-Volterra models unrealistic. (A 
good answer might suggest one or two species where a linear response is 
likely to happen – perhaps some filter feeders, or even blue whales harvesting 
krill). An excellent answer might suggest how satiation might be incorporated 
in the LV models. 
  
A range of others factors might cause a de-coupling of the consumption rate 
from the increasing prey abundance -  finding the prey and learning the prey 
image, the availability of alternative prey which may be more abundant or 
more nutritious, the limits imposed by handling times, perhaps being selective 
in the parts of the prey consumed, the availability of refuges for the prey, 
competitive battles with other individuals or other predators for the prey and 
so on  - all details of the autecology of the prey and predator. These are in 
addition to the range of physiological (and anatomical) factors which will limit 
consumption. 
  
A good answer will use a range of examples from different communities and 
different animal groups. A conclusion might consider the likelihood that 
various types of predator can become satiated… and the strategies some 
adopt when this happens. 
 

 
2. Why might the phylogeny of a host be mirrored in the phylogeny of 

some of its parasites?  
Suggest some possible measures of the closeness of their association 
from the phylogeny of the host and the parasites. 
 

Answer 
 
We should expect closely related species to share similar or the same 
parasites and the answer could begin by noting some examples of the same 
parasites found in congeneric species (or within higher taxa). Reference 
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should also be made to parasites recorded moving between closely-related 
groups (most obviously AIDS).  
 
Significant changes in the biology or autecology of the hosts as they 
speciated might be expected to induce speciation in the parasite. Note - 
‘speciation’ is perhaps only appropriate for cellular parasites, given the rapid 
adaptability of viruses.  
 
It may be that the changes in the internal environment of the host are 
relatively minor, and changes in the ecology of the host have greater 
significance, especially if these impact the transmission of the parasite from 
intermediate to definitive host. Examples could include some of the human 
tapeworms that we acquire from the meats we consume or our association 
with domesticated livestock.  
 
The most significant biological effects are likely to be those which might 
prevent a parasite recognising its host using some key proteins. Recent work 
on Plasmodium (malaria) provides useful examples here. 
 
Good indicators would be the changes that are obvious in the parasite – 
morphological and other changes (such as in the life cycle) are likely to be 
adaptive and reflect the significance of changes in its biotic environment (the 
host). Genomic analysis (or protein polymorphisms) might allow some 
measure of correspondence. Ultimately, the analysis needs to demonstrate 
whether the branching of the species and their timing corresponds between 
parasite and host – a close association would show that branching from a 
‘stem’ host species has its equivalent in the phylogeny in the group of 
parasites.  
 
There is the possibility of being subsequently infected by a different parasite 
(or re-infected by a previous parasite), and we should not assume that a linear 
sequence in the host will always be matched by the parasite.  
 
 
 
  

 
 
 


