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Answers to examination-type questions 
 
1. What features of the species richness of tropical forests and the benthos 

of tropical deep oceans suggest a long evolutionary history? Can this 
explain their high diversity compared to temperate areas? 

 
Answer 
An introduction should refer to the gradient in species richness seen between 
the tropics and the higher latitudes. That this pattern is apparent in such 
different species assemblages as marine animal communities and terrestrial 
plant communities has led ecologists to seek some underlying effect of 
latitude to explain it. 
 The differences in species richness of tropical and temperate forest 
trees is quite stark – the phylogenetic diversity of tropical forest is 
demonstrated by the lack of pure stands and the absence of congeneric 
species. By contrast temperate forests consist of a small number of dominant 
tree species, often occurring in almost continuous stands.  Because of the 
greater time (generally) to create a larger phylogenetic distance between two 
species, this suggests a long evolutionary period in the tropics. 
 The tropical benthos of deep oceans is not so well described, but the 
evidence for a long evolutionary history here derives from the prevalence of 
forms which diverge little from fossil ancestors. This is evidence of an 
unchanging environment, where selective pressures have been relatively 
consistent. 
 The tropical forests suffered much less disruption then temperate 
regions during the ice ages of the last two million years, when they maintained 
large refugia.  A long period of consistency, allowing for greater species 
differentiation, is one possible explanation for the global gradient in terrestrial 
ecosystems. Predation and parasitism are suggested to be more intense in 
the tropics, but good supporting evidence for this and for higher niche 
differentiation would be needed for both forest and marine ecosystems. 
Parasites are poorly represented in the fossil record, so this is likely to depend 
on species counts for easily identified predatory groups. 
 Higher marks are likely to be awarded for detailed examples, especially 
if these allow direct comparison between tropical and temperate ecosystems. 
Some mention should be made of the effect of glaciations in the temperate 
zones, noting that terrestrial ecosystems are relatively young (this will also 
apply to the shallow benthos of the continental shelf). A balanced conclusion, 
judging the competing theories based on recent data, would score highly. 
 
2. Devise a field survey you would conduct to measure the connectivity of 

ponds in landscape, measured in terms of either 
(a) the fish in the ponds or 
(b) the waterfowl feeding in the ponds. 

Give a clear justification for all of the parameters you would measure. 
 
Answer 
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Initially all of the ponds should be mapped and their areas and boundaries 
measured.  The distances to neighbouring ponds should also be measured 
(including perhaps those in adjacent or neighbouring watersheds). The 
mapping should also include any corridors connecting them and their nature. 
Much of this work can be completed using aerial or satellite photographs and 
GIS (geographical information systems). These latter methods could be used 
to derive descriptive statistics about a landscape, including its physiognomy 
and connectivity – for example – the total area of ponds, the mean distance 
between them etc.  
 
Field observations should note any particular features of each pond that 
would make some more attractive sites than others – their depth, the nature of 
the substrate, the macrophytes, surrounding vegetation. The water quality – 
especially its turbidity, oxygen content and biochemical oxygen demand 
(BOD) - should also be measured. The feeding preferences and autecology of 
different fish should inform this survey and might therefore require an 
inventory of the animal community. 
 
For (a) sampling the fish might be achieved by electro-fishing or seine netting 
to collect and record numbers for each species. If there are very large ponds, 
sampling by netting, with replication, will be necessary. Any corridors will also 
need to be sampled. (With unlimited resources, the genetic relatedness of the 
different pond populations might be measured). A mapping of the ponds could 
then be used to measure community similarities between ponds, and decide 
whether species were missing from some ponds. (It could also decide if 
certain species combinations were never found). Ponds with similar species 
lists might then be compared by their distance apart, connection by corridors 
or by size, by position in the landscape or by the other features measured in 
the survey. This could decide whether their connectivity was the most 
important determinant of their species assemblage. In an experimental 
approach, fish (either one or all species) could be removed from selected 
ponds and subsequently surveyed to time their reappearance, as a measure 
of the connectivity of the patches for the fish.  If some species combinations 
were thought to be excluded, transplant experiments might allow this to be 
examined further. 
 
For (b), the survey would need to establish the main roosting sites and 
perhaps use markings on the birds to locate them at their favoured roosts. 
Observations of their appearance at different ponds could be scored by direct 
observation, as could their feeding and other behaviour. Again the main 
determinants favouring particular sites might be decided by correlating the 
frequency of visits with the features of the ponds. Counts of the birds and 
monitoring of the sites could decide whether the ponds became more or less 
attractive over time. It might be that some ponds were visited infrequently and 
the survey would have to decide whether this was a feature of its size, 
isolation or local conditions. 
 
 


