5.7 Module 2805                        Component 03: Environmental Biology
	Content
	In
	Comments

	5.7.1 Ecological Fieldwork
N3.1, N3.2, N3.3; IT3.2.
Content
	  
	  

	( Measurement of abiotic factors in the environment.
	App.
	Practical details are not given.

	( Measurement of animal and plant populations.
	App.
	  

	( Use of elementary statistical analysis.
	App.
	Among the statistical tests described are the chi square test and ‘t’ test.

	Learning Outcomes
Candidates should be able to:
(a) evaluate the use in different habitats of the following techniques: quadrats, point quadrats and belt transects. IT3.2, N 3.3
	App.
	  

	(b) use kite diagrams to show abundance and distribution of organisms in a belt transect.
	  
	Kite diagrams are not described.

	(c) measure the following abiotic factors in a habitat; temperature, pH, light intensity and, where appropriate, oxygen and moisture content. (The use of datalogging techniques should be attempted where possible, and the use of sensors and computer technology should be encouraged.) IT3.2, N 3.3
	App.
	  

	(d) describe the properties of soil in relation to plant growth, and carry out a soil structure analysis.
	23.1
	Practical details of soil analysis are not given.

	(e) assess the size of a mobile animal population using the capture-recapture technique. (The assumptions made in the use of this technique should be appreciated.)
	App.
	  

	(f) measure and calculate species frequency, species richness and percentage cover. IT3.2, N3 (all)
	22.11
	See also Appendix for a description of percentage cover.

	(g) use standard deviation, the chi square test and the t-test and assign appropriate confidence levels to experimental results.
	App.
	  

	5.7.2 Pollution
Content
	  
	  

	( Water pollution.
	23.7 and 23.8
	23.7 refers to freshwater pollution, 23.8 refers to marine pollution

	( Air pollution.
	23.6
	  

	( Use of indicator species.
	23.9
	23.9 describes indicator species for freshwater and air pollution.

	( Chlorofluorocarbons (CFCs) and the ozone layer.
	23.6
	Figure 2, spread 23.6 shows the ‘hole’ in the ozone layer attributed to CFCs.

	Learning Outcomes
Candidates should be able to:
(a) describe the causes and effects of eutrophication.
	23.7
	See also nitrogen cycle, spread 23.12.

	(b) describe the sampling of water and assessment of biological oxygen demand (BOD), and explain how the technique can be used to monitor water quality.
	23.7
	Practical details of water sampling are not given, but BOD is described in spread 23.7.

	(c) appreciate the need for pesticides and explain the consequences of pollution by DDT.
	23.2
	See also 22.3 for a description of bioaccumulation of DDT.

	(d) outline the sources of polychlorinated biphenyls (PCBs) and heavy metals and the consequences of their release on the environment.
	23.8
	A hypothesised link between PCBs and seal deaths is described in 23.8.

	(e) explain the production of acid rain and its effects on forest and lakes.
	2.5
	  

	(f) outline the roles of carbon dioxide and methane in the enhanced greenhouse effect and global warming.
	23.6
	Figure 1, spread 23.6 shows the greenhouse effect.

	(g) appreciate international efforts to reduce carbon dioxide emissions.
	23.6
	International efforts to reduce carbon dioxide are only mentioned briefly.

	(h) define the term indicator species and describe how such species can be used to assess practically the levels of either air or water pollution in a given area.
	23.9
	  

	(i) outline how chlorofluorocarbons (CFCs) damage the ozone layer and the problems which result.
	23.6
	  

	(j) summarise the international agreement reached on the production of CFCs.
	23.6
	The Montreal Protocol is mentioned, but details are not discussed.

Students are advised to consult newspapers and science magazines for up-to-date international agreements.

	5.7.3 Agriculture and the Environment
Content
	  
	  

	( The biosocial implications of intensive food production.
	23.3
	  

	( Organic farming.
	23.3
	  

	( Biological pest control.
	23.2
	  

	Learning Outcomes
Candidates should be able to:
(a) distinguish between intensive and extensive food production.
	23.3
	  

	(b) explain the effects of burning and grazing in the maintenance of a deflected succession.
	22.10
	Spread 22.10 describes deflected succession leading to plagioclimaxes.

	(c) appreciate the implications of intensive food production in terms of the effect of farm waste on the environment, land reclamation and the destruction of hedgerows.
	23.3
	  

	(d) assess the advantages and disadvantages of organic farming without the use of artificial fertilisers and pesticides in developed countries.
	23.1 and 23.2
	Organic farming is described in spread 23.3; farming with organic fertilisers and without pesticides is described in spreads 23.1 and 23.2 respectively.

	(e) explain the principles, and assess the advantages and disadvantages, of biological pest control.
	23.2
	  

	(f) assess the practice of intercropping, and the use of legumes in crop rotation, as methods of cultivating crops in developing countries.
	23.1 and 23.2
	Intercropping is described in 23.2; crop rotation in 23.1.

	5.7.4 Conservation of Resources
Content
	  
	  

	( The meaning of conservation.
	23.10
	  

	( Fisheries.
	23.4
	  

	( Land reclamation.
	23.11
	  

	( Recycling.
	23.11
	  

	Learning Outcomes
Candidates should be able to:
(a) distinguish between the terms conservation and preservation.
	23.10
	  

	(b) explain that conservation is a dynamic process involving management and reclamation.
	23.10
	See 23.11 for reclamation of china clay spoil heaps

	(c) appreciate the economic and ethical reasons for conservation of resources.
	23.10
	Students are advised to consult newspapers and science magazines so that they can form their own opinion on conservation issues.

	(d) explain the need for conservation of fish populations in marine ecosystems.
	23.4
	  

	(e) outline the ways in which fish stocks are being conserved in a marine ecosystem, such as the North Sea.
	23.4
	23.4 describes the important concept of maximum sustainable yield.

	(f) describe how land rendered derelict by industrial activity may be reclaimed for use. (Reference should be made to coal waste and china clay.)
	23.11
	The use of ??? sheep on reclaimed china clay spoil heaps is described in spread 23.11.

	(g) explain the biological principles in the treatment of water for drinking.
	23.7
	Spread 23.7 deals with some of the biological principles of water treatment, but does not include chlorination or fluoridation of water.

	(h) explain why it is important to recycle useful commodities, such as paper, glass and plastic bottles.
	23.11
	Recycling is not covered in detail.

	5.7.5 Conservation Issues
Content
	  
	  

	( National conservation issues.
	23.10 and 23.11
	  

	( International conservation issues.
	23.10 and 23.11
	  

	Learning Outcomes
Candidates should be able to:
(a) discuss the economic and ethical reasons for maintaining biodiversity.
	23.10
	  

	(b) explain how ecologically important areas are protected, with reference to National Parks, Sites of Special Scientific Interest (SSSIs) and Environmentally Sensitive Areas (ESAs).
	23.11
	Details of the protection provided by National Parks etc. are not given.

	(c) explain the role of the Royal Society for the Protection of Birds (RSPB) in protecting ecologically important areas in the country.
	23.11
	The RSPB is mentioned in spread 23.11 but their conservation role is not discussed fully.

	(d) describe the major conservation issues facing the management of a National Park.
	23.11
	National Parks are mentioned, but details of their management are not covered.

	(e) discuss the role of zoos and botanic gardens with regard to captive breeding and release programmes and the preservation of seed banks.
	23.11
	Zoos and botanic gardens are mentioned, but their role in conservation is not discussed fully. 

See 14.6 for a discussion of the importance of seed research and seed banks.

	(f) discuss The Convention in International Trade in Endangered Species (CITES) and the problems in its implementation.
	23.11
	CITES is mentioned but not discussed fully.

	(g) discuss the conservation of the African elephant with regard to population numbers, reasons for concern, measures introduced and international co-operation required.
	23.10
	Figure 2, spread 23.10 shows an African elephant in its natural habitat.

	(h) discuss the conservation of tropical rain forest with regard to ecological importance, reasons for decline and international measures that need to be, or are being, taken.
	23.5
	Some aspects of conservation of tropical rain forest are included in spread 23.5, but a detailed account of its conservation is not given.


 

