	
	





3.1 Introduction to Biodiversity Notes
Wildlife on our planet is being threatened, directly or indirectly, by the relentless exploitation of the natural world by humans.  The growth of human populations, combined with greater urbanisation and consumption of resources, is linked to an increase in deforestation, desertification, global warming and pollution.  The richness of the natural world, generally referred to as BIODIVERSITY, appears to be in dramatic decline.  Biodiversity is an umbrella term that includes ecosystem complexity, genetic variation, biochemical diversity (useful compounds found in organisms e.g. drugs, dyes, fuels etc.) and species richness.

BIODIVERSITY

*Define the following terms:
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Species Diversity -                  







*Define the term species and give an example of one (including its binomial name).

The spread of individuals between species is more important than the total number of individuals in a habitat
Richness:
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Evenness:
High values of “D” suggests a stable and ancient site

A low value of “D” could suggest pollution, recent colonization, or agricultural management. Index normally used in studies of vegetation but can be applied to comparisons of diversity of any species
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Natural Selection

Fitness

Identify a named example of a species with a low genetic diversity. Explain why the species has a low genetic diversity.
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Importance of Biodiversity:

Ecological Services of Biodiversity
Biodiversity hotspot - 
Identify the most bio diverse countries. What is the problem with these areas?
Critics of hotspots:
Projected Status of Biodiversity

1998–2018
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Ecologists and conservationists are very concerned about the threatened and actual loss of global biodiversity.  The activities of humans over the last 100,000 years have severely compromised biodiversity.  Hunting large animals for food probably led to the extinction of species such as mammoths and giant flightless birds.  Clearing of natural vegetation for farmland and living space and the polluting of soil, sea and atmosphere have all had the effect of reducing biodiversity.

No one is certain how many species exist in the world today but it is estimated that there may be as many as 15 million (some say 100 million!), of which 8 million are insects.  Only a tiny proportion of these have, however, been identified e.g. 75,000 out of a predicted 600,000 arachnids or 7,000 out of a predicted 1,000,000 million fungi!

Approximately 1.4 million species have been named and described.  Of these, 750,000 are insects, 41,000 are vertebrates and 270,000 are plants.

*Give TWO examples of bio-diverse ecosystems; one terrestrial and one aquatic.

· Terrestrial - 

· Aquatic – 

*Habitat diversity leads to greater biodiversity.  Discuss.

*Greater diversity leads to greater ecosystem stability.  Discuss.

*The activities of man reduce diversity.  Discuss.

Why is there such uncertainty about the number of species in the world?
What techniques can be used to estimate biodiversity?

Name a species which was rescued from the brink of extinction.

Why are the ‘little things’ the most important

Which areas of the world are primarily understudied?

Why is it so important to conserve biodiversity?
Factors affecting Biodiversity.

Certain biomes have high diversity and others have low diversity.

*Comment on the relative biodiversity of Tropical Rainforest, Tropical grassland (savannah), Desert, Temperate Forest and Tundra.
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What determines the diversity of different biomes?  Why is TRF so diverse?  
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High diversity in an ecosystem (e.g. TRF) implies that its organisms have evolved to become specialists rather than generalists.  This means they occupy “narrow” restricted niches and show a lot of resource partitioning They rely upon specific conditions, specialised food sources and have very strict requirements for survival and reproduction.

*Explain the meaning of each term underlined.

How does this affect the ability of TRF species to tolerate disturbance?

Tropical grasslands (savannah) suffer from seasonal fires.  What effect does this have upon its diversity?

Calculating Biodiversity
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The most commonly used measure of biodiversity is a species diversity index.  This is expressed as a single number, calculated using the number of species present (species richness) and the abundance of each species.  

The Simpson species diversity index is one of several mathematical formulae for calculating a species diversity index:
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The index can be related to the abiotic harshness of an environment (e.g. during different stages of ecological succession) or the level of pollution in an ecosystem.  Generally, the species diversity is greater in habitats in which abiotic conditions are less demanding or in which pollution levels are lower.

N.B. One weakness of the Simpson’s index is that it makes no allowance for differences in size of individuals; one elephant is treated as equal to one snail or even one bacterium.  Also, it may be difficult to calculate the index for plants because it is not always easy to decide what constitutes an individual plant e.g. a grove of birch trees may be genetically a single plant that pushes up stems from a single root system.

Q12. Which type of ecosystem is likely to be more stable:

· An estuarine mudflat with low species diversity or a coral reef with a high species diversity
· A woodland with a high species diversity or a woodland with a low species diversity?

Ecosystem Stability and Biodiversity
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It can be seen that the biodiversity in a given area is dependent on many different parameters and the interrelationships between them. 

*Consider how each of the following will have an impact on the structure, complexity and stability of an ecosystem.

How does diversity change through succession?

Habitat diversity and type lead to greater species and genetic diversity.  Discuss this statement with examples.

A complex ecosystem, with its variety of nutrient and energy pathways, provides stability. Discuss.
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Ecosystems with more complex food web structures are more stable.  Discuss.

How does latitude affect biodiversity? Give examples.

If you were to examine a mature ecosystem over the course of 30 years at the same time each year, would you expect the number of species and the population size of each species to be the same from year to year?  Why or why not?

Example questions
1.
The table below shows the bird biomass per square km, the total number of birds per square km, the number of species of birds, and the diversity (as measured by a diversity index) for three types of habitat in the same country.

	City
	Farmland
	Forest

	Bird biomass / kg km–2
	213
	30
	22

	Number of birds km–2
	1 089
	371
	297

	Number of bird species
	21
	80
	54

	Diversity index
	1.13
	3.40
	3.19


[A Goudie, The Human Impact on the Natural Environment, 5th edition, (Blackwell, 2000).
Reproduced with permission of Wiley-Blackwell.]

(a)
(i)
Define the terms species diversity and habitat diversity.

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

(2)

(ii)
Describe and explain the data in the table above.

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

 (4)

3.
(a)
Define the term species diversity.

......................................................................................................................................

......................................................................................................................................

(1)

	


KEY WORDS

	TERM
	DEFINITION

	BIODIVERSITY
	A measure of the biological richness of an area taking into account the number of species, community complexity and genetic variation within populations

	DIVERSITY INDEX
	A numerical measure of species diversity that is derived from both the number of species (variety) and their proportional abundance

	GENETIC DIVERSITY
	The range of genetic material present in a gene pool or population of a species

	HABITAT DIVERSITY
	The range of different habitats or number of ecological niches per unit area in an ecosystem, community or biome

	SPECIES
	A group of organisms that interbreed and produce fertile offspring

	SPECIES DIVERSITY
	The variety of species per unit area.  This includes both the number of species present and their relative abundance


	
	



