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Answers to examination-type questions 
 
1. Describe how the main selective pressures on mussels inhabiting a tidal 
estuary 

(i) depend on its position 
(ii) their interactions with each other 

 
Answer 
The essay should begin with a description of an estuary and the processes 
that occur in it. The river valley as a source of freshwater which is partially 
inundated with seawater at high tide, but note the differences between the 
seaward end (mouth) and the landward end (head) and the differences in their 
range of salinities and effect of wave action. Estuaries differ by the shape, 
flow-rates, by their substrate type (sand, pebble, rock) and sedimentation 
regimes. Mussels will attach themselves to rocks and other immovable and 
hard substrates and avoid areas where the substrate is loose. 
(i) the river will be the main source of freshwater and of inorganic nutrients, 
the sea will provide the saline conditions the mussels need to maintain their 
osmotic pressure (and are therefore able to open their shells to allow them to 
filter feed). So, position on the estuary will govern the duration of feeding – 
close to low tide, mussels will be able to feed longer than those close to the 
high tide mark. This is the principal effect. However predators adapted to 
saline conditions (e.g. starfish) will be active here. Rates of sedimentation and 
erosion will also change with position – excessive sedimentation or erosion 
will limit the areas the mussels can occupy.  
(ii) Where conditions are close to optimum – in terms of feeding duration and 
substrate type, there is likely to be high competition for space. Food is unlikely 
to be limiting, but possible positions for attachment will. Rocky substrates 
close to low tide are therefore likely to be crowded. Here, additionally, 
mussels are likely to be open for longer and grow faster, making it more 
difficult for new spat to establish themselves. Further away from these 
optimum positions, competition for space will be less, but so will growth rates. 
 
2. Devise an experiment that could measure the relative contribution of 
phenotypic and genotypic factors in the average size of mussels taken from 
the top and bottom of their range within a tidal estuary. 
 
Answer 
The obvious answer is perhaps to transplant (swap) mussels from one part of 
the estuary to the other and record the growth in shell length in both locations 
by both  resident (non-transplanted mussels) and the transplanted mussels in 
each location (measuring mussels of a particular size at the start, over a set 
period of time).  

This design can be improved by using spat (fertile mussels eggs) from 
a single parent, allowed to attach to a substrate which can then be placed in 
each location (and replicated for several parents, from each location).  
Although there will be genetic variation between the offspring which may 
cause variable growth rates, this can be measured in the laboratory and in 
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each location. The size of this genotypic variation (between replicates) should 
be the same in all situations. The difference in the growth rate between the 
two locations can be measured directly (assuming that the mussels have 
been allocated randomly between the two locations and the genotypic 
variation is consistent between the locations). 
 
 
 
 
 


