Assessing Biodiversity at the Species Level
1.	Define the terms: (a) species richness and (b) relative species abundance. 



2.	An index of diversity is used for measuring biodiversity of an area at the species level. 

Where: 
N = total number of organisms of all species
n = total number of organisms of each individual species.
 = sum
D = index of diversity
It takes into account both species richness (number of species) and abundance of each species. 
The higher the value of D, the greater the biodiversity of the area. 

Use the data in this table to calculate the index of diversity for this pond ecosystem. 
	Species
	Number of organisms collected (n)
	(n - 1)
	n (n - 1)

	Stickleback
	4
	
	

	Mosquito larvae
	12
	
	

	Water boatman
	3
	
	

	Pond skater
	4
	
	

	Cyclops
	17
	
	

	Total number of organisms (N)
	
	
	





Diversity index = 
3.	(a) What is a biodiversity hotspot? 

 (b) Give examples of: (i) terrestrial biodiversity hotspots and (ii) marine biodiversity hotspots.

 (c) Explain why areas like tropical rainforests with stable ecosystems, high productivity rates (photosynthesis) and where organisms grow and reproduce rapidly have particularly high levels of biodiversity. (3 marks)



4.	What further data, apart from species richness, is needed to compare the biodiversity of two sites?             (4 marks)





5.	Give three examples of natural events that can lead to a loss of biodiversity. 
·   
·   
·   

6.	Explain why extinction will reduce biodiversity. (3 marks)


7. 	Give reasons why measurements of biodiversity taken in the UK summer will be different to measurements of biodiversity taken in the same area during the winter. 


[image: ]8.	Discuss the species richness and relative species abundance of these two populations.




Assessing Biodiversity at the Species Level
1.	Define the terms: (a) species richness and (b) relative species abundance. 
(a) Number of different species in an area. 
(b) Relative numbers of species in an area. 

2.	An index of diversity is used for measuring biodiversity of an area at the species level. 

Where: 
N = total number of organisms of all species
[bookmark: _GoBack]n = total number of organisms of each individual species.
 = sum
D = index of diversity
It takes into account both species richness (number of species) and abundance of each species. 
The higher the value of D, the greater the biodiversity of the area. 

Use the data in this table to calculate the index of diversity for this pond ecosystem. 
	Species
	Number of organisms collected (n)
	(n - 1)
	n (n - 1)

	Stickleback
	4
	3
	4 x 3 = 12

	Mosquito larvae
	12
	11
	12 x 11 = 132

	Water boatman
	3
	2
	3 x 2 = 6

	Pond skater
	4
	3
	4 x 3 = 12

	Cyclops
	17
	16
	17 x 16 = 272

	Total number of organisms (N)
	40
	39
	40 x 39 = 1560





Diversity index = 3.60
3.	(a) What is a biodiversity hotspot? 
An area with a particularly high level of biodiversity.
(b) Give examples of: (i) terrestrial biodiversity hotspots and (ii) marine biodiversity hotspots.
(i) tropical rainforests (ii) coral reefs
(c) Explain why areas like tropical rainforests with stable ecosystems, high productivity rates (photosynthesis) and where organisms grow and reproduce rapidly have particularly high levels of biodiversity. (3 marks)
· Stable ecosystem allows many complex relationships to develop between species. 
· High productivity levels (photosynthesis) support more niches. 
· If organisms grow and reproduce rapidly then more random mutations occur, leading to adaptations – allow organisms to exploit more niches.
4.	What further data, apart from species richness, is needed to compare the biodiversity of two sites?             (4 marks)
Any four from: 
· Species richness gives no indication of abundance of each species.
· Idea that biodiversity refers to variety of organisms.
· Ref to use of a calculated biodiversity index, e.g. Simpson’s.
· Using species richness value/number of different species.
· Number of individuals in each species recorded
· Ref to genetic diversity. 
5.	Give three examples of natural events that can lead to a loss of biodiversity. 
· Volcanic eruptions
· Flooding
· Forest fires
6.	Explain why extinction will reduce biodiversity. (3 marks)
Biodiversity depends on the number of species. Extinction will reduce the number of species as well as ones that depend on them. 
7. 	Give reasons why measurements of biodiversity taken in the UK summer will be different to measurements of biodiversity taken in the same area during the winter. 
· Biodiversity is not constant. It will change considerably throughout the seasons/year. 
· There will be more plant species in and in winter.
· Animals may be hibernating or have migrated etc. 
[image: ]8.	Discuss the species richness and relative species abundance of these two populations.
· Same species richness – number of different species. 
· Relative species abundance is greater in the population on the left hand side. It’s a much more even distribution of the different species.  
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