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Answers 
 
1.  What abiotic factor is most likely to promote mycorrhizal associations 

between late successional plant species and fungal partners? 
Answer 
The shortage of available phosphorus. As the organic content of the soil 
builds during a succession, more phosphorus becomes unavailable by being 
bound to the organic matter and mycorrhizae scavenge and make this 
phosphorus available to their host. 
 
2.  Why is z likely to be   

(a) high on widely dispersed and small oceanic islands 
(b) low amongst seabirds colonising oceanic islands? 

Answer 
(a) this depends on the species but habitats that are small with large 

distances between them will have a low probability of being 
colonised by all or most species within a group or taxon. The most 
abundant and easily dispersed species will find many of the islands, 
so that sampling more and more of the islands adds few new 
species to the list (the curve will flatten rapidly). In contrast, z is high 
(the curve does not flatten quickly) when the rare or less mobile 
species do not find the small and remote islands. 

(b) For most seabirds the distances between the islands will be no 
barrier and even smaller islands will be found. Most species will be 
found on most islands, and z will be low. 

 
3.  Why should high functional redundancy equal high stability in an 

ecological process? 
Answer 
 With high functional redundancy the loss of one or more species within 
a guild performing a role does not halt the process. Other species fulfil the 
same function and perhaps expand their ecological range to occupy the free 
space. For example, the breakdown of wood in temperate soils can be 
achieved by a variety of organisms using a variety of physiologies, but the 
functional end point for the larger community – the release of the nutrients – is 
the same. 
 
4.  Explain why rates of colonisation decline with  

(a) time 
(b) distance from the mainland 
on an oceanic island. 

Answer 
An introductory paragraph should introduce the MacArthur & Wilson theory of 
island biogeography and its value in demonstrating the role of both isolation 
and the dispersal ability of different colonising species. It should also note that 
the theory can be applied to habitat islands. It is also worth noting that island 
size is an implicit measure of the availability of resources (the carrying 
capacity for a particular species), and perhaps the range of niches. 
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(a) Graphs could be used to show the effect of island size and isolation 
on the value of S when a dynamic equilibrium is established. 

(b) colonisation will change with time due to the probability of reaching 
the island for different species- abundant species with a high 
dispersal ability are likely to arrive first; rare species, with a poor 
dispersal ability are likely to arrive much later. A good answer will 
note that the chances of becoming established on the island will 
also depend on the existing occupancy of the island, and in 
particular the niche of the colonising species. Establishment also 
requires, in sexually-reproducing species, for one or more potential 
partners to arrive around the same time. 

 
Distance from the mainland may well determine which species can colonise 
the island. The larger the distance, the greater the filtering effect and the 
fewer species likely to make the journey. Equally, the fewer individuals and 
the lower the chance of producing a population. 
 
5.  Why does z summarise the biological and geographical factors 
determining species richness of a group between habitats? 
Answer 
z incorporates both the dispersal ability of the group – their capacity to move 
between isolated patches or islands – as well as the degree of separation of 
the habitats. In the first case, this is derived from all features of the biology of 
the colonising group – its mobility and capacity to cross hostile environments, 
as well as its capacity to reach a locations in numbers, reproduce under a 
variety of conditions etc etc. The second element includes not only the 
distance between the habitats, but also the nature of the intervening 
environment, and the type of barrier this represents to colonisation. It also 
includes the extent to which these habitats are able to provide the resources 
for a colonising species to establish itself. 
 
6.  What measurements would you make of a series of sand dune 
ecosystems along a beach, to decide whether their succession was allogenic 
or autogenic? 
 
Answer  
After documenting the presence and abundance of different plant species with 
distance from the shore, with replication, we could compare the consistency in 
these measures both within and between sites. Classification or ordination 
techniques could be used to sort the samples and to see whether they 
separate out into the different locations – if they didn’t this would be some 
indication that they shared similar successional sequences.  
Additional measurements could include other indications of community 
development – such as organic matter or nutrient levels in the soil with 
distance from the shore.  
If successions differed between locations these measures would be some 
indication that allogenic factors were most important. In selecting sites, 
locations might be chosen that had a range of abiotic conditions – such as 
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exposure, rates of accretion etc, to properly test whether similar communities 
under a range of conditions.  
 
7. Why should the arrival of a large predator facilitate the establishment of 
other species in a succession? 

 
Answer 
Because the predator itself will create new niches and provide resources to 
other species – not only the parasites or others that might use it as a 
resource, but also the saprotrophs that specialise in decomposing its faeces 
or other remains. Depending on its feeding habits, scavengers may be able to 
establish on prey remains.  
As with any new species colonizing, the predator creates niches and is a 
potential source of resources for other species yet to arrive.  
 
8. Why might stress-tolerant plants need to be able to grow and reproduce 
slowly? 
 
Answer 
In the Grime classification of plant growth strategies, stress-tolerators avoid 
competition by inhabiting ecological spaces where few other plants survive. 
These stressful conditions include poor nutrient, water or light availability, 
extreme pH, high levels of toxic metals and so on.  Without competition (and 
in the absence of a high frequency of disturbance) the costs of withstanding 
these adverse conditions can be offset using resources normally devoted to 
growth and reproduction. With few costs associated with competition or 
disturbance, a slow growth rate, long generation times and slow rate of 
reproduction has few disadvantages, so the trade-off sees its genes passing 
to the next generation.  
 


