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Q.2 Applied Ecology 

2(a) (i) 

 
The concentrations of copper and cadmium per unit biomass in marine phytoplankton and 

its consumer, filter-feeding bivalves, were determined in a study. Their concentrations are 

shown in the table below: 

 

 

 

 

 

 

 

(1) Calculate the Cb/Cp ratio for cadmium. [1] 

 

VERY GOOD 

Cadmium = 1.2/0.6 = 2 

 
 

 

2 

  Copper (arbitrary unit) Cadmium (arbitrary unit) 

Concentration in phytoplankton (Cp) 20 0.6 

Concentration in bivalve (Cb) 16 1.2 

Cb/CP Ratio 0.8 ? 

no step 
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2(a) (i) 

 

 

(2) What is the implication of a Cb/Cp ratio greater than 1? [1] 

 

 

 
 

 

VERY POOR 

When the ratio is greater than 1, it means that there is 

accumulation / magnification of (heavy) metal / cadmium in 

the body of the consumer / bivalve. 
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2(a) (i) 

 

(3) Compare the Cb/Cp ratios for copper and cadmium. 

List two possible reasons for the difference. [3] 

POOR 

The ratio for cadmium is higher than that of copper [good] 

because [poor] 

copper is more readily excreted than cadmium 

copper is more readily detoxified / metabolized than cadmium 

copper is less readily soluble in fat than cadmium 

alternatives: 

copper is less readily absorbed than cadmium 

copper is less stable / persistent than cadmium 

Information: 
Copper is a cofactor for enzymes in respiration and 

photosynthesis. 
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2(a) (i) 

 

(3) Compare the Cb/Cp ratios for copper and cadmium. 

List two possible reasons for the difference. [3] 
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2(a) (ii) 

 

Briefly describe an experiment to study the effect of different 

concentrations of cadmium on the mortality of bivalves. [3] 

SATISFACTORY 

Keep the same / similar number of bivalves at different 

concentrations of cadmium 

for a fixed period of time 

Record the percentage of death / no. of death / mortality / 

mortality rate at the end of the experiment 
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2(a) (iii) 

 

Cadmium in rechargeable batteries is one of the sources of cadmium 

pollution in the environment. Suggest two possible ways to reduce 

such pollution. [2] 

VERY GOOD 

Any reasonable answers that apply 3R (reduce, replace, 

recycle) 
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2 (b) 
Invertebrates that live on, in and near the seabed are important 

components of the coastal ecosystem. These invertebrates feed on 

organic matter. The diagram below shows the effects of increasing 

amounts of organic pollutants from household sewage on the 

invertebrate community in a harbour in terms of the number of species, 

abundance (total number of organisms) and total biomass: 



9 

 

FAIR 

Increasing the amount of organic pollutants increases the carrying 

capacity of the habitat / the food supply to the invertebrates 

hence, the birth rate is greater than the death rate / 

reproductive rate increases / 

this attracts other invertebrates to move to this area 

 

2(b) (i) 

 

Explain why the invertebrate community expands when the amount of 

organic pollutants increases at Stage A. [2] 
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2(b) (ii) 

 

It is found that the proportion of larger invertebrates in the community declines in 

Stage B as the amount of organic pollutants continues to increase./ 

 

(1) With reference to the graph, give evidence to support the above statement. [3] 

FAIR 

The biomass of the community is decreasing 

While the abundance  is increasing. 

This indicates the body size of the organisms in the 

community is decreasing. 
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2(b) (ii) 

 

It is found that the proportion of larger invertebrates in the community declines 

in Stage B as the amount of organic pollutants continues to increase. 

 

(2) Suggest why the increase in the amount of organic pollutants will lead to a 

decline in the proportion of larger invertebrates in the community at Stage B. [3] 

VERY POOR 

Microbial decomposition of such a large amount of organic 

pollutants consumes / depletes a large amount of oxygen in the 

seabed. 

Larger invertebrates have higher oxygen demand than smaller 

invertebrates. 

They die due to suffocation / They migrate to other places. 
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2(b) (ii) 

 

It is found that the proportion of larger invertebrates in the community declines 

in Stage B as the amount of organic pollutants continues to increase. 

 

(2) Suggest why the increase in the amount of organic pollutants will lead to a 

decline in the proportion of larger invertebrates in the community at Stage B. [3] 
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2(b) (ii) 

 

It is found that the proportion of larger invertebrates in the community declines 

in Stage B as the amount of organic pollutants continues to increase. 

 

(2) Suggest why the increase in the amount of organic pollutants will lead to a 

decline in the proportion of larger invertebrates in the community at Stage B. [3] 
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2(b) (iii) 

 

Although the abundance and biomass of invertebrates continues to 

increase at Stage  C, the community is deteriorating. to support this 

statement.. State a piece of evidence from the graph to support this 

statement. [1] 

VERY GOOD 

The number of species continues to drop. 
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2(b) (iv) 

 

Suggest one property of the dominant species in the invertebrate 

community at Stage C. [1] 

FAIR 

Very small / high turnover rate / anoxia / high pollution 

tolerance 

 



              

            

        

              

        

謝謝… 

16 


