[bookmark: _GoBack] Food Supply, Plant Growth and Productivity
· Food security is a measure of the extent to which human populations can access and use food over a sustained period to avoid starvation and malnutrition. It involves the ability of humans to access sufficient quality and quantity of food.

As the population increases, demand for food production increases. Methods to increase food production must be sustainable and not degrade the natural resources on which agriculture depends such as the land and water supply.

Increasing demand for food		(Page 226)

1. What was the ‘green revolution’ and how did it contribute to environmental degradation?
2. Name two key factors that play important roles in sustainable food production.
3. Where can all the energy in a food chain be sourced back to?
4. If the area on which to grow crops is limited, describe two practices that can be adopted to improve efficiency. 

· If the area on which to grow plants in limited, increased food production will depend on factors that control plant growth:

· Breeding of higher yielding cultivars 
· Use of fertilisers
· Protecting the crop from pests, disease and competition
Food chains and energy loss		(Page 228)
1. Consumers exert most of their energy doing what?
2. What percentage of energy is passed on along at each stage in a food chain?
3. What is each layer in a pyramid of numbers called?

· Livestock produce less food per unit area than plant crops due to loss of energy between trophic levels.
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Photosynthesis
· Photosynthesis the process by which green plants absorb light and trap its energy to produce carbohydrates. When light comes into contact with a substance, it may be absorbed, reflected or transmitted (remember: ART). A pigment is a substance which absorbs visible light. 
· This energy capture also produces ATP and drives the process of photolysis - splitting water into oxygen and hydrogen.
Absorption and Action Spectra 		(pages 233-235)
1. Explain the difference between an absorption spectrum and an action spectrum.
2. How can we be sure that the absorption of certain wavelengths of light by pigments plays a crucial role in photosynthesis?
3. What regions of the spectrum do chlorophyll a and b mainly absorb light energy
 from?
4. What region of the spectrum do the carotenoids mainly absorb light energy
 from?
5. Why does chlorophyll b appear green in colour? 
· Carotenoids extend the range of wavelengths absorbed by photosynthesis and pass the energy to chlorophyll 

· Complete the ‘absorption and action spectra’ diagram.
Photolysis
· [image: ]This absorbed light energy excites the electrons in the pigment molecule. These high-energy electrons are transferred through the electron transport chain of the granum membrane within the chloroplast. This releases energy which is used:
· To drive ATP synthase to produce ATP from ADP and Pi.
· During the photolysis of water.

1. What is an electron transport chain?
2. What initially captures the excited electrons?
 (page 236) 
3. In terms of light, how is this stage described?
· Complete the ‘transfer of energy’ diagram.

· During photolysis, water is split into oxygen 
(released as a bi-product) and hydrogen which is transferred 
to the hydrogen acceptor and co-enzyme NADP to form NADPH.  

Calvin Cycle
· This is the second stage of photosynthesis. It is enzyme-controlled and is not dependent on light. The hydrogen held by NADPH and the energy held by ATP are both required during this stage. 

(Pages 237-238)
1. Where does the Calvin cycle take place within a chloroplast?
2. Name three requirements for this stage.
· Complete the ‘Calvin cycle’ diagram.
3. Copy and complete the following paragraph:
Carbon dioxide enters the cycle by attaching to _______ (the carbon dioxide acceptor). This chemical reaction is controlled by the enzyme __________. The _____________ produced is known as 3-phosphoglycerate. This is ____________ by ATP and combined with hydrogen from _________ to form _____________. 
4. What happens to the newly formed NADP (when H is released from NADPH) and ADP + Pi (formed when ATP phosphorylates the intermediate)?
5. Name the two functions of 3GP.
6. Describe three different fates of glucose produced by photosynthesis.
[image: http://blogs.scientificamerican.com/lab-rat/files/2013/01/484px-Simple_photosynthesis_overview.svg_.png]


 










Plant Productivity
· Plant biomass is usually measured as dry mass due to varying water contents of different plants. Net assimilation is the increase in mass due to photosynthesis minus the loss due to respiration. Net assimilation can be measured by the increase in dry mass per unit leaf area.
Net assimilation and productivity		(pages 239-242)
1. In terms of the differing rates of respiration and photosynthesis, under what conditions would the net assimilation be: negative; zero; positive. 
2. What is plant ‘productivity’?
3. Name three abiotic (environmental) factors that affect the rate of photosynthesis.
4. What is the LAI and what does this indicate? 

· Biological yield of a crop is the total plant biomass (for example mature barley plants). The economic yield is the mass of desired product (for example barley grains).  The harvest index is calculated by dividing the dry mass of economic yield by the dry mass of biological yield.

1. Copy and complete the calculation to two decimal places:
[image: ]
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Plant and Animal Breeding
· Plant and animal breeders try to develop new and improved varieties of crops and livestock to provide sustainable food production and improve food security. They do this by manipulating the hereditary (genetics) of the organism. 
Characteristics selected by breeders		(page 246) 
1. Provide three examples of the types of characteristics that breeders would select, providing a named example of crop for each characteristic. 
2. To reduce the volume of pesticides used in food production, what type of cultivars (new ‘strains’ of plants) are scientists developing?

· Breeders develop improved crops and animals with higher food yields, higher nutritional values, pest and disease resistance and ability to thrive in particular environmental conditions (for example in cold climates, warm climates, arid climates, damp climates).
Field Trials		(pages 250-251)
1. Give two examples of why a plant field trial would be set up.
2. When designing a field trial, state four factors that must be taken into consideration.
· Complete the ‘field trials’ table in your diagram booklet.

· Plant field trials are carried out in range of environments to compare the performance of different cultivars or treatments and to evaluate GM (genetically modified) crops. During field trial design, account must be taken of:
1. The selection of treatments
2. The number of replicates 
3. [image: ]The randomisation of treatments







Selecting and Breeding
· A breeder selects those plants and animals with desired characteristics and uses them as the parents of the next (improved) generation.  

· Animals and cross-pollinating plants are naturally outbreeding, this is where mating takes place between unrelated or very distantly related members of a species. Inbreeding is the mating of closely related individuals over several generations until the population breeds to the desired type due to the elimination of heterozygotes.

(Pages 253-255)
1. In what variety of plants is inbreeding most intense and why?
2. In these plants, how are recessive, deleterious alleles normally eliminated from the population?
3. How can cross-pollinating plants prevent self-pollinating?
4. During the inbreeding of animals, what happens to the offspring produced that are deemed ‘inferior’ in terms of the selected trait?
5. What phenomenon can arise as a result of inbreeding within natural outbreeders?
6. Phenotypically, how can this affect the organism?

· Inbreeding depression is the accumulation of recessive, deleterious homozygous alleles. In self-pollinating plants, deleterious alleles are eliminated by natural selection.
 
· When inbreeding naturally outbreeding species, inbreeding depression can be avoided by selecting a population of parent plants that are homozygous for the desired characteristic but are otherwise genetically diverse and heterozygous.  
Crossbreeding 
· Due to inbreeding depression and the resulting decline in offspring size, fertility, etc., new alleles are often introduced to the plant or animal line. This is called crossbreeding and involves breeding with a new strain possessing a different but desired genotype.  This new crossbreed population may have improved characteristics. 
(Pages 257-259)
1. To maintain the desirable new allele in the plant or animal line but ‘get rid of’ the other genetic material, breeders must carry out ‘selection and back crossing’. Explain what this means.
· Complete the ‘Crossbreeding, Backcrossing and Selecting’ diagram.
F1 Hybrids		(pages 258-259)
[image: ]
Look at the diagram above and answer the following questions:
1. Are F1 hybrids true-breeding?
2. Would this provide an advantage or disadvantage to the individual and why?
3. Are F1 hybrids varied or uniform in phenotype?
4. In hybrid Beef cattle, what percentage improvement can be seen in birth weight compared to non-hybrids?

· F1 hybrids are produced by the crossing of two different in-bred lines. This produces a relatively uniform heterozygous crop or animal which inherits all dominant alleles for vigour, yield, fertility and other characteristics. For this reason F1 hybrids are said to possess hybrid vigour. The two original parent breeds can be maintained to produce crossbred F1 hybrids for production.

5. If this F1 generation was self-crossed, would the resulting F2 generation be varied or uniform?

· Many of F2 generation produced from the F1 hybrids will lack the enhanced characteristics and so have little use for further production except that they provide new variation. Unwanted F2 individuals can be identified by carrying out a test cross with a homozygous recessive individual. The offspring produced will allow the genotype of the F2 individual to be identified. 
[image: ]





Genetic Technology
· As a result of genome sequencing, organisms with desirable genes can be identified and then used in breeding programmes.

· Genetic transformation is the process by which genetic information from one species is passed to another species. In this way a single gene can be inserted into a genome and then this individual can be used in breeding programmes.

1. Is genetic transformation an example of vertical or horizontal gene transfer?
2. What acts as the vector to transform the desired gene from one species into another?
(pages 261-262)
3. What effect foes Bt toxin have on insects?
4. Why is the Bt toxin gene inserted into crop plants?
5. What can Vitamin A deficiency lead to?
6. How does the ‘golden rice’ cultivar help overcome this deficiency for people in many regions of the world?
7. What effect does glyphosate have on plants? 
8. GM crops have been developed to contain the glyphosate-resistant gene. This allows these crops to withstand being sprayed with this chemical whereas the weeds around them will be vulnerable to it. 
What problem is beginning to emerge with certain varieties of weeds?
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Crop Protection

Weeds, Pests and Diseases
         Weeds compete with crops, while pests and disease organisms damage crops.

Weeds
         Weeds can be annual or perennial and compete with crops for resources.
1. What effect do weeds have on crop yield?
2. What is an annual weed?
3. What is a perennial weed?
4. Complete a table to show the properties/competitive adaptations of annual and perennial weeds.

Pests
        Most of the pests of crop plants are invertebrate animals.
1. What effect do pests have on crop yield?  
2. Name 3 invertebrate groups that attack crops and give examples of each.
3. Complete a table to show some of the adaptations of invertebrates and the effect they have on plants.

Diseases
         Plant diseases are caused by pathogens that can be soil borne, airborne or spread by invertebrates acting as vectors.
1. Name 3 types of plant pathogen, give examples of each and name the crop plants they affect.




Control of Weeds, Pests and Diseases

        Weeds, pests and diseases can be controlled by cultural methods, chemical methods, biological control and integrated pest management (IPM).

Cultural Methods
          Cultural methods of weed, pest and disease control are preventative rather than curative and are often traditional farming practices.
1. Name 3 farming methods used to control weeds, pests and diseases.
Complete the Cultural Methods diagram sheet by naming the methods and describing how each controls weeds, pests or disease.

Chemical Methods
           Three chemicals used to control weeds, pests and disease in crops are herbicides, insecticides and fungicides.
Herbicides
1. What is a herbicide?
2. Name 2 types of herbicide.
3. Describe how each type of herbicide works.
Complete the Herbicides diagram sheet.

Fungicides
1. What is a fungicide?
           Fungicides are used as a protective measure when the environment, conditions and disease forecasts suggest fungal infection is likely. This is more effective than treating a diseased crop.

Pesticides and Insecticides
1. What is a pesticide?
2. What is an insecticide?

Problems with Plant Protection Chemicals
        One of the early effective pesticides was DDT. The use of this chemical is now banned in developed countries.
1. Describe the problem caused by DDT using the terms ‘persistent’, ‘bioaccumulation’ and ‘toxic’.
Complete the Bioaccumulation diagram sheet.
2. State 3 properties a pesticide should have.
        Some pests may be resistant to the pesticide. Natural selection favours these resistant individuals. If the pesticide continues to be used, selection pressure results in an increase in the number of resistant organisms in each generation until the entire population is resistant.

Biological Control
         Biological control is the introduction of a natural predator or parasite of the control agent (pest). 
1. State 3 categories of biological control organisms and give examples of each, describing which pest they control.
2. Describe an advantage of biological control.
3. Describe a possible risk of biological control.

Integrated Pest Management (IPM)
        Integrated pest management uses a combination of cultural, chemical (selective and low persistence) and biological control methods.
1. Describe the effect of integrated pest management on pest populations.
2. Describe an advantage of integrated pest management.




Animal Welfare
         Methods of livestock production should ensure the well-being of the domesticated animals involved.
1. State the ‘5 freedoms’ of animal welfare.
2. Describe the costs of providing a high level of animal welfare in livestock production.
3. Describe the benefits of providing a high level of animal welfare in livestock production.
4. Describe the ethical issues surrounding animal welfare in livestock production.

Behavioural Indicators of Poor Welfare
         When animals are kept confined in unnatural or substandard conditions they often exhibit changes to their normal behaviour which can lead to reproductive failure.
1. Describe an example for each of the behaviour indicators of poor welfare below.
1. Stereotypy
2. Misdirected behaviour
3. Altered activity levels
4. Failure in sexual/parental behaviour

Ethology (Observing Behaviour)
         Ethology is the study of animal behaviour. Behaviour of domesticated animals is observed in natural or semi-natural settings.
1. What are ethograms?
2. What can evaluations of the data in ethograms be used to do?
3. Describe what preference testing is.
Insert the Preference Testing diagram into your notes.
4. Describe an example of a preference test, including the animal observed.
5. What is motivation in relation to animal welfare tests?
6. Describe an example of motivation.




Symbiosis

Some organisms depend on other organisms because they form a partnership and so, co-evolution occurs.  This means they evolve together over millions of years and the evolutionary change of one organism is triggered by its interaction with the other.  Symbiotic relationships are formed through co-evolution.  Symbiosis means ‘living together’ and refers to an intimate relationship between organisms from two different species.

Two types of symbiosis are parasitism and mutualism.

Parasitic relationships      (Page 292))

1.  Define parasitism.
2.  Describe fully, the relationship between a parasite and its host organism
3.  Explain (by giving an example) why certain parasites are described as having a limited 
      metabolism.
4.  Describe the main difference between the parasites Plasmodium, liver fluke and tape 
      worm and mosquitos or aphids.

Transmission of parasites      (Pages 292 -293)

		Parasites can be transmitted to their host by three methods:
· Direct contact
· Resistant stages
· Vectors

Read the information in the passage below and then answer the questions that follow.

Parasites can be passed from one host to another by direct physical contact with each other: head lice can only move from one human head to another by direct contact.
Some parasites for example the  larvae and pupae of the cat flea have resistant or resting stages during which they are able to survive adverse environmental conditions for long periods until they come in contact with a new host.  This increases the survival chances and success rate of the parasite completing its lifecycle.
[image: ]





A vector is an intermediate organism that transfers a parasite from one host to the next.  An example of a vector is a species of mosquito which transfers the protozoan parasite Plasmodium which causes malaria, from one host to another.  A secondary or intermediate host is necessary for some parasites to complete their lifecycle.  In the case of Plasmodium humans are the secondary host for these malarial parasites. (See below)
[image: http://apps.cmsfq.edu.ec/biologyexploringlife/text/chapter17/17images/17-08.gif]


















1.  State what is necessary for hosts to transmit parasites directly.
2.  Give an example of a parasite that is transmitted by direct contact.
3.  Explain the advantage of some parasites having a resistant or resting phase as part of their 
      lifecycle.
4.  Describe the transmission of the cat flea parasite with reference to the resistant stages.
5.   State what a vector is in terms of parasitic transmission.
6.   Write a paragraph outlining the lifecycle of the Plasmodium parasite.  (Make reference to the two 
      hosts that are vectors).

Parasitism clips for your pleasure!

· A parasitic wasp has injected her eggs into a caterpillar -- and now they're ready to hatch
https://www.youtube.com/watch?v=vMG-LWyNcAs

· Monsters inside me – Pork tape worms
https://www.youtube.com/watch?v=bb32g02IIs8

· Malaria - Life Cycle of Plasmodium
 https://www.youtube.com/watch?v=qMNmOsl5_e


Mutualism

Mutualism is a form of symbiosis in which ‘partner’ species involved have an interdependent relationship that benefits both.


· Insert the ‘Mutualistic relationships’ table into your notes.  (Learn these examples!)



Mutualism clips

· Various examples
https://www.youtube.com/watch?v=LVRL_MIr7Rs

· Mutualism | Ecology and Environment | the virtual school
https://www.youtube.com/watch?v=VzM2pBnqB90

· Goby-Shrimp Mutualism
https://www.youtube.com/watch?v=dKuWlBjUFo8





















Symbiotic origin of mitochondria and chloroplasts

Chloroplasts and mitochondria are organelles that occur within the cells of eukaryotic organisms.  Mitochondria are found in all eukaryotic cells while chloroplasts are found only in those of green plants.  It is thought that mitochondria and chloroplasts in eukaryotes evolved from free living bacteria (prokaryotes) which were engulfed by other cells forming a mutualistic relationships.
[image: http://learn.genetics.utah.edu/content/cells/organelles/images/endosymbiosis.jpg]


























Evidence for endosymbiotic origin of mitochondria and chloroplasts	(Page 296)

1.  Write a paragraph that supports the theory of endosymbiotic origin of 
     mitochondria and chloroplasts.




Social behaviour

Many species of animals live in social groups which can vary in size.  Living in groups brings many advantages that can increase the survival chances of a species.  Keeping the group together relies on behavioural adaptations that encourage social cohesion.  Communication between members of the group involves social signals.   The following are examples of social behaviour:

· Social hierarchy
· Cooperative hunting & cooperative defence
· Altruism

Social hierarchy	(pages 298 -289)

1.  Explain what a social hierarchy is and on what basis it is established.  (Use the terms 
     dominant and subordinate).
2.  Describe how birds use a ‘pecking order’ to establish a social hierarchy.
3.  What benefits to dominant individuals in a social hierarchy have over subordinate 
      individuals?
4.  List three social signals wolfs use to show dominance to other wolves.
5.  List three social signals displayed by a wolf who shows a submissive response.
6.  Put the heading ‘Advantages of social hierarchy’ and write a paragraph that outlines the 
      benefit this system offers to a population of animals.   (Include six points)

Cooperative hunting

Cooperative hunting is a social activity involving animals hunting in groups.  Hunting cooperatively gives more opportunities to attack and kill prey that may have not been possible for an individual to achieve on their own.  Examples of animals that hunt cooperatively are: wolves, wild dogs, lions, chimpanzees and killer whales.

(Pages 299 -300)

1.  Describe two cooperative hunting methods employed by killer whales.
2.  Describe the ambush strategy employed by lions.
3. Put the heading ‘Advantages of cooperative hunting’ and write a paragraph that outlines 
[image: http://www.picgifs.com/graphics/k/killer-whale/graphics-killer-whale-750318.gif]    the benefit this system offers to a group of animals.  

Cooperative Hunting – Clip

Orca wave washing
https://www.youtube.com/watch?v=F06QQALEahc

[image: ]Social mechanisms for defence (cooperative defence) 

Living in a social group can also benefit animals in terms of defence against predators.  This is based on the simple principle that there is ‘safety in numbers’.  The table below gives examples of group defensive behaviour and its benefits.

	Behaviour
	Benefit
	Example

	Group organised to ensure there is a lookout for predators and to sound the alarm
	Advanced warning of danger allowing time for escape.
	Meerkats, birds

	Group works together to mob or attack a predator
	Protects young and weaker individuals
	Chimpanzees,  crows, gulls

	Animals move and travel in herds, flocks or schools
	It is more difficult for predators to pick off individuals from a group
	Zebras, birds, fish



(Pages 300 -301)

1.  Describe the social defence behaviour displayed by Musk ox and state what this is called.
2.   Describe the social defence behaviour displayed by Quail.
3.   Describe the role social hierarchy plays in the social defence behaviour of Baboons

Altruism

Members of the same species compete with one another because they require the same resources.  As a result of natural selection the fittest individuals have a greater survival chance and so pass their genes on to the next generation.  However, on some occasions animals will display behaviour that is disadvantageous or harmful to themselves but beneficial to another in the group.   This unselfish behaviour is called altruism.

An altruistic behaviour harms the donor and benefits the recipient.
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Reciprocal altruism (The prisoner’s dilemma)		

Reciprocal altruism is a type of altruism in which the roles of the donor and recipient later reverse. In other words the previous ‘favour’ in returned.  It requires members of the social group to be sufficiently intelligent to be able to remember who is indebted to whom.

(Pages 301 -302)

1. Describe reciprocal altruism in vampire bats
2.  Read ‘The prisoner’s dilemma’ 

[image: ]


Kin selection

Altruism is common between a donor and a recipient if they are related (kin).  For example vampire bats are more likely to share a blood meal with kin.   Since close relatives share many alleles, natural selection will favour behaviour that increases the survival of relatives (kin selection).  The donor will benefit in terms of the increased chances of survival of shared genes in the recipient’s offspring or future offspring.












Social Insects

Insects such as bees, wasps, ants and termites live in social colonies and display social behaviours.  There is a division of labour between the sterile and fertile members of the society:

· Sterile members – They carry out food gathering duties and are involved in the defence  of the group
· Fertile members – They have the responsibility for reproduction
[image: ]





(Page 306)

1.  Describe the division of labour that exists within a Honey bee colony between the three 
      castes of bee.
2.   Explain what is meant by a keystone species and why social insects are considered to be 
       such a species.
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Primate behaviour

Primates are animals that belong to an order of placental mammals.  Examples include lemurs, monkeys, apes and humans.  Primate young are born in a relatively helpless state and require a long period of parental care which allows the development of complex social behaviour.  Most primates live in social groups where there is competition for resources (such as food and mates).   To minimise conflict within groups primates exhibit a range of complex behaviours which help support maintain a social structure and reduce conflict.


Reducing conflict – Ritualistic display           (Pages 308 -309)

1.  Explain why primates have evolved behaviours that centre on reducing conflict.
2.  Describe in detail ritualistic display in social primates in terms of threat and 
      appeasement displays. In each case describe the body language used.
3.  Describe the process of grooming and explain the benefits of this type of behaviour to 
      the group. State which individuals are the groomers and which are the groomed?
4.   Social primates use a variety of facial expressions to communicate social status.
       Describe three facial expressions used by primates that indicate appeasement.
5.    Describe the body posture of subordinate male chimpanzees when greeting chimps that    
       are dominant to them.
6.  Describe the sexual presentation displayed by female chimps and explain why they do 
      this.


· Insert the ‘Chimpanzee social group display summary’


[image: ]












Social status and alliances in social primates

	Within a primate society, a social hierarchy exists and each member accepts its place 
(rank or status) on the social ladder.  Subordinate individuals refrain from challenging more dominant individuals.   Alliances between individuals are important as they allow males to dominate another male which they would be unable to do alone.  It also allows the opportunity for alliances between individuals to present challenges to higher ranking males.  The hierarchy structure is often complex and dynamic in that status within a group can change.

Complexity of social structure

Primate societies are complex and variable.  The social structure of a society is dependent on:

· The ecological niche of the primate 
· The size of the group
· The taxonomic group to which the primate belongs

 (Pages 310 -312)

1.   Name two different species of primate and describe the ecological niche of each.
2.   Describe the effects of increasing group size of primates and the degree of complexity of 
       social structure.
3.   Describe the relationship that exists between the taxonomic group of primates and the 
      social structures within their groups.  Explain why this is the case.















Mass extinction and biodiversity
Extinction
Living species naturally become extinct and are replaced by others. Mass extinctions occur when many species die out more or less at the same time resulting in a decrease in biodiversity.  Fossil evidence indicates that there have been several mass extinction events in the past.
These extinctions were related to significant event in the planet’s history such as climate change or asteroid strikes.   Following mass extinction events many ecological niches become available which are filled by surviving organisms which undergo speciation leading to a period in which biodiversity is regained.
 Mass extinction events    		(Page315)
[image: ]
 Future human activities?

 Cretaceous extinctions extinctions

 Permian extinctions








1.  State the species that became extinct and the species that were affected during the        
     Permian period.
2.  Which major group of organisms became extinct during the Cretaceous period?
3.  What is considered the main cause of these mass extinctions?
4.  Explain in detail why the mammals became dominant during periods of global cooling.


Estimating extinction rate  

Extinction rate measures the number or percentage of species that become extinct in a given area per unit time. Most estimates of the rate of extinction of a species are derived from habitat surveys and are extremely difficult to provide accurate estimates.





Extinction of megafauna and the role of humans

Read the passage below and the answer the questions that follow

Megafauna is a term usually applied to land animals larger than humans.  There is a correlation between the extinction of these animals and the spread of modern humans across the planet.  Megafauna are targets for human hunting because of their food potential.  They are susceptible to extinction because of their slow reproduction rates and their requirements for large areas of suitable habitat.
When humans reached North America about 12 000 years ago, four horned antelopes, sloths and woolly mammoths were soon hunted to extinction.  When humans arrived in South America about 11 000 years ago, they soon wiped out several Llama-like megafauna glyptodont (giant armadillo-like animals).  To date, North America has lost about 73% of its large mammals and South America has lost 79%.
The current rate of species extinction is increasing due to the rapidly increasing rate of ecosystem degradation by humans.  The main causes of ecosystem degradation by humans are deforestation (to make way for agricultural land), pollution of air water and land, overhunting and overfishing and habitat destruction as a result of climate change.

1. Define megafauna and explain the link between their demise and humans.
2.  What term is used to describe the negative environmental impact humans have on 
     planet earth? 
3.  List four human activities that have a negative impact on biodiversity and increase the 
      rate of extinction.

 Measuring Biodiversity

Biodiversity can be defined as the total variation that exists between all living organisms on Earth.  Measuring biodiversity allows scientists to compare the biodiversity of different areas.  There are three components of biodiversity which can be measured:  Genetic diversity, Species diversity, Ecosystem diversity

(Pages 318 -319)
1.  State two reasons why measuring biodiversity is important to scientists.
2.  Explain why the conservation of biodiversity is essential.
3.  State what is meant by the genetic diversity of a population.
4.  Describe the potential effects of a useful allele being lost from a population
5.  To quantify species diversity within an ecosystem the richness of species and the relative 
      abundance of species are two factors that are required to be known.  State the meaning 
      of these two factors.
6.  Explain what the term island biogeography is the study of.
7.  Describe the relationship between the degree to which an island is isolated and the level 
      of diversity found amongst its species.


Threats to biodiversity

	Humans exploit natural resources for food, raw materials and space.  This can affect 
             certain species and the biodiversity of the ecosystems in which they exist.  Small 
             populations are particularly at risk as they can lose so much genetic diversity that 
             evolutionary response to environmental change is not possible.

(Pages 323-325)

1.  Explain fully the difference between the terms exploit and overexploit in a biological 
      context.
2.  Write about overexploitation, using overfishing as an example.  State what measures 
      have been put in place to ensure that fish stocks recover.

The bottleneck effect

	If a population is subjected to overexploitation or is subjected to a natural disaster 
             such as a fire flood or earthquake this can result in the remaining population being 
             very small.  Small populations that have undergone these types of events often lose 
             their genetic variability and  lose their ability to adapt to future 
             environmental change. This is known as the bottleneck affect.

1.  Explain why a population that has gone through a bottleneck event may be at risk of 
      extinction in the future.  (Mention the level of genetic diversity)
2.  Give an example of a species that underwent a bottleneck event and is still viable today.
This diagram is available in your pack
[image: http://classconnection.s3.amazonaws.com/749/flashcards/1672749/jpg/bottleneck_effect1342125075025.jpg]









Bottleneck event

Genetically simplified – very little variation between individuals.  Population is less adaptable to environmental change
Genetically diverse – Lots of variation between individuals.  Population is equipped to adapt to environmental change.





Habitat loss by fragmentation

Habitat fragmentation occurs when a habitat is divided into smaller habitats whose surface area is less than that of the original habitat. Degradation of the edges leads to further decrease in size of the habitat fragments.  Habitat fragmentation can occur naturally or be caused by human activity.

[image: ]	1.  Describe 5 examples of human activities that lead to habitat fragmentation.
2. State one ‘natural’ activity that can lead to habitat fragmentation.
3.  Describe the effects of habitat fragmentation on organisms that live on the edge of habitats and the consequential effects of organisms that live in the central interior of a habitat.








4.  The negative effects on biodiversity caused by habitat fragmentation can be reduced by habitat corridors. Explain what a habitat corridor is and give an example.
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Introduced, naturalised and invasive species


An indigenous species is one which is native to a particular ecosystem and is present naturally without human intervention

An introduced/foreign species is a non-native species that has arrived in a new geographical area due to human activity either intentionally or accidentally.

A naturalised species is when a non native species spreads within wild communities reproduces and becomes established.

An invasive species are naturalised species which can spread rapidly and eliminate native species.  They have a negative impact in their new environment.
[image: ]Pages (329-330)
1.  Explain the reasons why an invasive species is successful in its new environment.
2.  Give a brief account of the invasive species Japanese knotweed and Giant hogweed.  Indicate how each species arrive in the UK and the negative impact they have had.
3.  American mink are considered to be an invasive species to the UK.  Describe why they were introduced to the UK and the reasons they are ‘invasive’.






























Climate change and its impact on biodiversity		(Pages 330-331)

1.  Name two greenhouse gases.
2.  Give a brief account of how these gases lead to global warming.
3.  What term is given to climate change that is a result of human activities?
4.  Describe 3 examples of the effects of global warning on biodiversity.


· Insert ‘The effect of climate change on biodiversity’ table



THE END
. 0 .
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