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Answers 
 
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? 
 
Answer 
Microcosms would most likely be chosen because these allow for 

 greater replication, essential if the variability in some parameters is to 
be measured 

 greater control: usually these are small enough to house in constant 
environment cabinets or rooms where humidity, temperature and light 
levels can be controlled very precisely 

 greater frequency of data collection – less of a problem than field trials 

 greater range of data can be collected – a greater variety of sensors 
and data logging facilities can be used in laboratory situations. This 
includes the analytical equipment likely to be needed for some nutrient 
measurements 

 greater control over the experimental manipulation of both the 
concentration and chemical form of the nutrients in the microcosms 

The chief drawback is to sacrifice of scale, recognising that a microcosm in 
the laboratory will fail to pick out the considerable influence of large scale 
processes.  
This will be a prime consideration when considering whether the experiment 
can answer the hypothesis being tested. So, for example, the experiment may 
be confined to the role of the phytoplankton in some ecosystem process, 
rather than the rest of the food chain. When these other compartments 
become important in the investigation, the experiment might shift to 
mesocosm studies. 
 
2. What is the likely reason for shade-tolerant plants having to compromise 
their drought-tolerance to photosynthesize?  
 
Answer 
One possible reason is their need to acquire sufficient carbon dioxide to make 
best use of the radiant energy they receive. Given the low light levels, or 
intermittent illumination in the photosynthetically-active wavelengths, they 
could not afford to have their stomata closed (to conserve water) for the short 
periods when there is enough radiant energy available. Consequently, they 
will probably lose water over longer periods – a trade-off which is may be 
sustainable in a damp shade, where evapotranspiration rates are likely to be 
lower.  
 
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. 
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Answer 
The standing crop will be low when consumption and decomposition have fast 
rates - then the turnover rate is high whatever the rate of primary production. 
The phytoplankton of open oceans approximate to this and so is a fast 
running system. Nutrients circulate very quickly within the planktonic 
community not least because there is high demand for the low levels present, 
and high levels of activity. 
  A large standing crop but low turnover rate is typical of most northern 
coniferous forests, where rates of consumption and decomposition are low. 
Thus, despite the low rate or primary production, biomass builds up. This is a 
slow running system – due in again to a lack of nutrients but also the low 
temperatures and low light levels for much of the year means the demand for 
the nutrients is not consistently high when activity is minimal. 
 
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. 
 
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 
 Invertebrates    383     472 
Carnivores 
 Sorex       91      145 
 Invertebrates    607      515 
 
 
Answer    CFs 
    Pb  Zn 
Detritivore/Litter  1.008  1.096 
Vegetation/soil  0.026  0.088 
 
Herbivores 
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 Microtus  0.345  0.723 
 Invertebrates  3.302  2.776 
 
Carnivores 
 Sorex/Detritivore 0.068  0.118 
 Sorex/Invertebrate 0.237  0.307 
 
 Invertebrate/Detri. 0.452  0.418 
Invertebrate/Herb.Invert. 1.585  1.091    
 
a.  
Yes, when the consumers are invertebrates, not feeding on detritivores, for Pb 
and Zn 
b.  
Highest in the herbivores for both metals –  yet  there is no equivalent 
biomagnification  by either herbivorous of carnivorous vertebrates. A 
consistent pattern for two metals with very different physiologies in animals.  
c.  
This would suggest very different responses by the invertebrates and 
vertebrates, almost certainly linked to their digestive physiology or means of 
excreting toxic metals. 
d.  
Following on from the last answer, “invertebrates” represents as very diverse 
group and a much wider ranges of physiologies, and cannot be readily 
compared to the two species of vertebrates.  
 
5. Discuss the advantage and disadvantages of using food chains to compare 
the functioning of different ecosystems. 
 
Answer 
 
A food chain is a summary of a part the larger food web, so the introduction 
should begin by defining these terms and recognising that a study 
concentrating on a food chain is principally concerned with transfer rates. This 
can  

a. reduce the number of measures to be taken and makes the 
collection of data easier 

b. allow comparison with equivalent food chains in other ecosystems or 
earlier datasets. 

However there are several important considerations in the choice of a 
particular food chain as an indicator 

a. the chain should be indicative of the larger system and include some of 
the most important feeding relations; 

b.  measuring energy transfers should provide results important for the 
rest of the community. Alternatively, measuring transfer of a limiting 
nutrient may say more about the regulation of the different ecosystems. 
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c. allied to the last point, the measured indicator should reflect the 
responsiveness of the larger system to a disturbance. The chosen food 
chain may well be crucial to the function being monitored. 

d. that samples can be taken without impairing the food chain and 
subsequent observations 

 
 


