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Answers to examination-type questions 
 

1. Explain why the largest cause of mortality in a species may not be the 
main determinant of population size in a key factor analysis. 

 
Answer 
 
A good answer will introduce key factor analysis and explain how it quantifies 
the contribution of each cause of mortality, and the derivation of its k-value. It 
will go on to explain how the variation in population between seasons is 
assessed by plotting total mortality against each cause of mortality. Also how 
density dependence for mortality in each age class is evaluated with 
regression analysis, against population density.  
 
The major cause of mortality may be relatively unchanging – say most 
individuals die of predation – but if its effect is relatively constant, it will not 
cause the variations seen in total numbers from one year to the next. One or 
more other factors must be responsible for these changes, and these will be 
indicated by having the closest correspondence to total mortality. This can be 
tested also with regression analysis, by comparing the regression coefficients 
between each k-value and total mortality. These will have the largest 
regression coefficients, and also the highest coefficients of determination (r2). 
A series of graphs would be useful throughout the answer. A good answer 
would be able to draw on a suitable example. 
 

2. What sort of age distribution would you expect with an r-selected 
species? Why should this distribution indicate an unpredictable or 
changeable habitat? 

 
Answer 
 
The answer should begin by setting out the characteristics of an r-selected 
species (and perhaps contrast these with a K-selected species - drawing 
extensively on Table 4.1). The introduction should attempt to define r-selected 
species as those selected for rapid population growth, achieved by short 
development and generation times. For most this implies a small adult body 
and a single, early reproductive event. The overall strategy is to devote most 
resources to the production of gametes, each with a low unit cost.  The large 
numbers allow for large losses with very few offspring becoming adult. This 
strategy will have been shaped by poor or changeable environmental 
conditions. Indeed, the growth rate implies intermittent resources. A stable 
age distribution, associated with geometric population growth, means large 
numbers are added to the youngest age classes but very few become adult.  
  
A good answer will also mention the high dispersal capacity of r-selected 
species given their need to move to exploit intermittent resources. This 
assumes a high degree of adaptability as well as a short life cycle. It will 
illustrate this with examples and figures – including the characteristic age 
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distribution and geometric growth curve. An excellent answer will make the 
link between the fixed age distribution and fixed rates of births and deaths 
within each age group.  
  
A concluding paragraph will note that few species conform perfectly to the r-
selected type, but will note that many weed and insect pest species come 
close to these descriptions. 
 
 


