Module 3 – Ecosystems and sustainability

2.3.1 Ecosystems
	What is an ecosystem?
	What is an ecosystem?
	

	
	Name the three main components of an ecosystem.
	1.

	2.

	3.


	
	What is the place where organisms live called?
	

	
	What are classed as abiotic factors? Give an example.
	
	Example:
	

	
	What are classed as biotic factors? Give an example.
	
	Example:
	

	
	Name four specifications that all organisms must meet in order to be classed as a population.
	1.

	2.

	3. 

	4.


	Ecosystems are dynamic
	What will be the immediate result if the population size of a predator goes down?
	

	
	Why are ecosystems described as dynamic?
	


	Energy and ecosystems
	Give an example of matter being recycled within an ecosystem.
	

	
	Define the term ‘consumer’.
	

	
	Define the term ‘decomposer’.
	

	
	Why are plants called producers?
	

	
	Draw a pyramid of numbers diagram showing the hierarchy of groups in an ecosystem. Label the producer level and three levels of consumer.
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2.3.2 Understanding energy transfer
	Transfer of energy in an ecosystem
	What is a trophic level?
	

	
	What is the difference between a food chain and a food web?
	

	
	What do the arrows on a food web signify?
	

	Efficiency of energy transfer
	What happens in terms of energy at each trophic level?
	

	
	Name two places where this energy goes to.
	1.


	
	
	2.


	
	What does the area of the bar signify in a pyramid of numbers?
	

	Measuring efficiency of energy transfer
	Why is a pyramid of biomass better than a pyramid of numbers?
	

	
	What is the main problem when producing an accurate pyramid of biomass (using dry weight)?
	

	
	What method is used to get around this problem?
	

	
	What is the problem with pyramids of biomass?
	

	
	What is the main barrier for using pyramids of energy?
	

	
	Give two problems with all pyramid models.
	1.


	
	
	2.


	
	What is productivity?
	

	
	What does productivity give an idea of?
	

	
	What is gross primary productivity?
	

	
	Why is the net primary productivity lower than the gross primary productivity?
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2.3.3 Manipulating energy transfer

	Primary productivity
	What percentage of energy from the sun is used for photosynthesis?
	

	
	What is this energy called?
	

	Improving primary productivity
	What can be done to increase light levels to crops?
	

	
	Planting crops earlier will also help with which factor?
	

	
	How can nitrates from the soil be replaced?
	

	
	What three things can be done to prevent pests from eating crop plants and reducing NPP?
	1.


	
	
	2.


	
	
	3.


	
	How can fungal diseases cause a reduction in NPP?
	1.


	
	
	2.


	
	
	3.


	
	
	4.


	
	
	5.


	Improving secondary productivity
	Why do consumers not make full use of plants’ biomass?
	

	
	Why do farmers harvest animals just before adulthood?
	

	
	What role can antibiotics play in improving secondary productivity?
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2.3.4 Succession

	Changing ecosystems
	What is succession?
	

	How does succession happen?
	What is primary succession?
	

	
	What is a pioneer community? Give an example.
	

	
	What allows larger plants such as ferns to grow?
	

	
	What is the final stage of succession?
	

	
	What word best describes the state of this community?
	

	
	What is the likely climax community in the UK?
	

	Succession on sand dunes
	Why is a sand dune a useful learning tool when studying succession?
	

	
	What are the pioneer plants likely to be on a sand dune?
	

	
	Why is sea couch grass so beneficial when a sand dune is developing?
	

	
	Why are species such as sand fescue and viper’s bugloss able to colonise dunes?
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2.3.5 Studying ecosystems

	Sampling
	What is sampling?
	

	Quadrats
	What is a quadrat?
	

	
	What two types of data can you collect using a quadrat?
	1.


	
	
	2. 


	
	How can point quadrats help to improve the accuracy of an estimate of cover?
	

	
	What two mechanisms can you use to get a representative sample of a whole field?
	1. 


	
	
	2. 


	
	How can a pilot study tell ecologists how many quadrat samples to take?
	

	Transects
	Why might a quadrat not be suitable when studying a whole sand dune?
	

	
	Why would a transect be a better choice?
	

	
	What are the two types of transect?
	1. 

	2. 


	
	Describe the difference between a belt and a line transect.
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2.3.6 Decomposers and recycling
	Decomposing organic material
	What is a saprotroph?
	

	
	How do saprotrophs decompose organic material?
	

	
	Why is decomposition important?
	

	
	What types of organisms are saprotrophs?
	

	Recycling nitrogen within an ecosystem
	Why do organisms need nitrogen?
	

	
	What four stages are bacteria involved in where nitrogen is recycled in an ecosystem?
	1. 

	2. 


	
	
	3. 

	4. 


	
	Why can’t plants extract nitrogen directly from the atmosphere?
	

	
	What three methods can fix nitrogen?
	1. 

	2. 

	3. 


	
	What is nitrogen fixing?
	

	
	Give an example of a nitrogen-fixing bacteria.
	

	
	Why are these bacteria described as having a mutualistic relationship with some plants?
	

	
	What is nitrification?
	

	
	Name two bacteria which carry out nitrification.
	1. 

	2. 


	
	What must be present for nitrification to happen?
	

	
	What is denitrification?
	

	
	When do organisms use this process?
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Quick Quiz 1 – Sections 2.3.1 to 2.3.6


1.
Match the terms to their definitions.

	1.  Ecosystem
	
	
Rate at which energy passes through each trophic level

	2.  Trophic level
	
	
Group of biotic organisms and abiotic factors occurring together

	3.  Productivity
	
	
Square frame used to sample small parts of a habitat

	4.  Primary productivity
	
	
Directional change in a community of organisms over time

	5.  Succession
	
	
Level at which an organism feeds within the food chain

	6.  Quadrat
	
	
Percentage of energy from the sun which is used for photosynthesis


2.
Draw a labelled diagram of a sand dune to show succession and describe the main features of each stage and how they are adapted.

3.
Draw a diagram on the back of this sheet to show the energy transfer between the following groups.


Sunlight, decomposers, producers, tertiary consumers, primary consumers, secondary consumers, heat energy

2.3.7 What affects population size?

	Carrying capacity and limiting factors
	What two factors account for population size?
	1. 

	2. 


	
	In what stage of population growth is the rate of reproduction low as organisms are acclimatising to their habitat?
	

	
	Describe mortality and rate of reproduction during log phase.
	

	
	What does the population reach during the stationary phase?
	

	
	What is carrying capacity?
	

	
	Why can populations not continue growing in size indefinitely?
	

	
	Other than availability of resources, give two examples of limiting factors.
	1. 

	2. 
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	Predators and prey
	What is a predator?
	

	
	Draw a labelled diagram showing a predator- prey relationship where one animal only eats another.
	 SHAPE  \* MERGEFORMAT 




	
	Describe what happens to the population of predator and prey when the predator population gets bigger.
	

	
	In the diagram what is significant about the peaks of the two species?
	

	
	Why is the diagram above not realistic in nature?
	


2.3.8 Competition 
	Competition
	When does competition happen?
	

	
	What happens to the population as the intensity of competition increases?
	

	
	What are the two types of competition?
	1. 

	2.


	Intraspecific competition
	What does intraspecific competition happen between?
	

	
	What happens to a population as a result of intraspecific competition?
	

	Interspecific competition
	What does interspecific competition happen between?
	

	
	What is affected by interspecific competition?
	

	
	Give an example of a pair of organisms that compete interspecifically.
	

	
	What is the competitive exclusion theory?
	

	
	What other scenario is possible other than extinction? 
	

	
	What can alter the outcome of interspecific competition?
	


2.3.9 Sustainable management 

	Sustainable management
	What are the potential effects of the unsustainable use of resources?
	

	
	Give an example of where humans are overexploiting a resource.
	

	Managing small-scale timber production
	What is coppicing?
	

	
	What can coppiced wood be used for?
	

	
	When is coppicing not effective? What is used instead?
	

	
	What is rotational coppicing?
	

	
	What benefit does coppicing have over just leaving woodland alone?
	

	Managing large-scale timber production
	Give three disadvantages of clearfelling.
	1. 


	
	
	2. 


	
	
	3. 


	
	How do trees help maintain soil quality?
	1. 


	
	
	2. 


	
	In modern sustainable forestry, what should happen when a tree is harvested?
	

	
	How can foresters increase the amount of wood which each tree supplies?
	1. 


	
	
	2. 


	
	
	3. 
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2.3.10 Conservation
	Why is conservation important?
	What is conservation?
	

	
	What is the main threat to biodiversity?
	

	
	What three factors introduced by humans threaten biodiversity?
	1. 


	
	
	2. 


	
	
	3. 


	
	How can conservation be expressed to make it more of a priority to governments?
	

	
	What are the potential economic reasons for keeping the biodiversity of wild-type species?
	

	
	What potential benefit might natural predators play in agriculture?
	

	
	Give an example where a wild-type species has an indirect economic value.
	

	
	What does ecotourism rely on?
	

	
	What is preservation?
	

	
	What must successful conservation include?
	1. 


	
	
	2. 


	
	What is reclamation?
	

	
	What is the ‘easy’ option when faced with a disrupted community? Why?
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2.3.11 Humans and the Galapagos
	
	Why is there rapid evolutionary change on the Galapagos islands?
	

	
	What is the main problem facing the islands?
	

	Habitat disturbances
	What has caused the destruction of the Scalesia forests?
	

	
	What problems has the increase in population led to?
	

	Overexploitation of resources
	Give two examples where the Galapagos’ resources have been exploited.
	

	Introduced species
	How can species be introduced to an island?
	

	
	Name four ways in which alien species can affect the native species? 
	1. 

	2. 

	3. 

	4. 


	
	Give an example of each:
	
	
	
	

	
	Give three steps being taken to reduce the effects of introduced species.
	1. 


	
	
	2. 


	
	
	3. 


	
	What must be balanced when managing conservation?
	



	Quick Quiz 2 – Sections 2.3.7 to 2.3.11


1.
Match the terms to their definitions.

	1.  Carrying capacity
	
	
Competition between organisms of the same species

	2.  Predator
	
	
Protecting areas of land unused by humans

	3.  Intraspecific
	
	
Maximum population size that can be maintained over a period of time in a particular habitat

	4.  Interspecific
	
	
Cutting a tree trunk close to the ground to encourage new growth

	5.  Coppicing
	
	
Competition between organisms of different species

	6.  Preservation
	
	
Animal that hunts other animals for food


2.
Draw a graph showing the stages of carrying capacity and add annotations to show the three main stages.

3.
Fill in the gaps to complete the paragraph on conservation.

Conservation focuses on maintaining ________ but this can be threatened by an increasing ________ population who often overexploit wild populations for ________, ________ and ________. Humans can also disrupt ________ by intensive agricultural practices or by introducing non-native species which may outcompete ________ species.

Conservation must take the ________ and ________ costs to the local community. It can involve protecting ________ species or conserving them in situ in botanical gardens or ________. Careful management is required to maintain ________ communities or reclaim ________ by reversing the effects of human activities.

One strategy is to provide extra food to raise the ________ ________, another is to control ________ and poachers or give vaccines against ________. Intervening to restrict the progress of succession can be done by ________, ________ or grazing. If disruption is extensive the easiest option is to replace the original ________ with a slightly different one.
?
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