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Questions 
1.  What would be the logistical reasons for using a series of microcosms over 
a series of mesocosms to examine the impact of nutrient levels on lake 
ecosystems? What considerations should the experimenter take into account? 
 
2. What is the likely reason for shade-tolerant plants having to compromise 
their drought-tolerance to photosynthesize?  
 
3. When might the standing crop be low and the turnover time high? Or the 
standing crop high and the turnover rate low? Which system is running faster? 
Give examples of ecosystems where their primary production approximates to 
each of these states. 
 
4. Data below is given for the transfer of lead and zinc through the food web in 
grassland ecosystem that had developed on old spoil heaps. Calculate the 
concentration factors (CF) for each metal for each possible feeding pathway. 
 

Notes 
The concentration factor is the concentration in the consumer divided 
by the concentration in its diet. A CF greater than 1.0 indicates 
biomagnification. 
 
There is no significant atmospheric source of either metal, so the soil is 
the only route into the biota. 
Sorex is a shrew that feeds only on invertebrates (both herbivores and 
detritivores). 
Microtus is a vole that feeds only on vegetation. 
The carnivorous invertebrates feed on both herbivores and detritivore 
invertebrates. 

  
Questions 

a. Is either metal biomagnified along any food chain? If so, which 
and where? 

b. Do CFs change with trophic position? Is this consistent between 
metals? 

c. Is there any obvious difference in CFs between the animal 
groups? 

d. What possible qualifiers need to be considered with the data as 
presented? 

 
Data (concentrations in μg.g-1) 
    Pb  Zn 
Soil    4413  1925 
Litter    1332  1123 
Detritivores   1343  1231 
Vegetation     116    170 
Herbivores 
 Microtus      40     123 
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 Invertebrates    383     472 
Carnivores 
 Sorex       91      145 
 Invertebrates    607      515 
 
(This data from Andrews S M et al. 1989.  Environ. Pollut. 59, 241-252). 
  
 
5. Discuss the advantage and disadvantages of using food chains to compare 
the functioning of different ecosystems. 


