
Questions 
 
Q1. 
  

* The photograph shows a tawny owl. These owls live in areas close to the Arctic Circle. 

 

Scientists investigated the feather colours of a population of tawny owls. Feather colours of 
the owls were scored on a scale of 1 to 11, according to how grey or brown they were. 

Grey feathered owls were given a score between 6 and 1, with 1 being the most grey. 

Brown feathered owls were given a score between 7 and 11, with 11 being the most brown. 

The graph shows the percentages of owls in the population with each of the colour scores. 

 

The scientists investigated the effect of climate change on the frequencies of these two 
alleles for feather colour in populations of tawny owls. 

The percentage survival rates of both colours of owl were measured when there were 
different depths of snow. 

The mean depth of snow was recorded each year between 1980 and 2007. 

The percentage of owls that were coloured brown between 1960 and 2007 was also 
recorded. 
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The graphs show the results. 

 

 

The scientists concluded that increased greenhouse gases from human activity are resulting 
in an increase in the frequency of the brown allele. 

Analyse the data to evaluate this conclusion. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 6 marks) 
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Q2. 
  

In Kenya, an in-situ conservation project has been set up to make paper from elephant dung. 

This project aims to help conserve elephant populations, conserve biodiversity and help local 
communities. 

Elephant conservation often involves the setting up of protected areas to stop poaching. 
Local people are banned from entering these areas. 

This method of elephant conservation sometimes causes conflict with local people, as 
elephants can trample and eat crops in nearby farmland. Farmers sometimes burn areas of 
grassland and forest to stop elephants destroying their farmland. 

The new paper conservation project encourages local people to make paper from elephant 
dung they collect from the conservation area. The paper they make is sold at a high price. 

Conservationists measured the effect of the new paper project on the index of diversity of 
the area over two years. They also measured the effect of a protected conservation area 
where local people were banned from entering on the index of diversity. The results are 
shown in the table. 

 

(i)  State why calculating an index of diversity is a better measure of biodiversity than 
counting the number of different species. 

(1) 

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

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

(ii)  Give two advantages of in-situ conservation of elephants compared with ex-situ 
conservation of elephants. 

(2) 

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

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

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

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

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

 .............................................................................................................................................  
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(iii)  Explain the effect of the new paper project on biodiversity compared with the protected 
area where local people were banned. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 7 marks) 
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Q3. 
  

In Kenya, an in-situ conservation project has been set up to make paper from elephant dung. 

This project aims to help conserve elephant populations, conserve biodiversity and help local 
communities. 

Describe the limitations of CITES in the conservation of organisms such as elephants. 

(2) 

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q4. 
  

Grassland is an important habitat for grazing animals such as cattle. 

*  When grazing animals such as cattle, sheep and horses are kept in fields, their faeces are 
left on the ground, and are known as dung. 

The dung is eaten by dung beetles, which in turn are eaten by other animals. 

Dung beetles bury dung up to one metre underground in tunnels they have made. This 
removes the dung from the surface of the field. 

A cow can produce over eight tonnes of dung per year. 

There are around 60 species of dung beetle in the UK. In 2016, 50% of these were identified 
as being scarce or threatened. 

The photograph shows a dung beetle. 

 

Scientists believe factors causing the decline of dung beetles include: 

 

•  farmers using more land to grow crops, and using more land for building and 
development 

•  keeping some grazing animals in sheds over the winter, rather than them spending the 
winter in fields 

•  fewer habitats for dung beetles, leading to populations of dung beetles becoming 
isolated and preventing outbreeding 

•  grazing animals routinely being treated with anti-parasitic drugs that can kill dung 
beetles.  

Some scientists have stated that farming practices need to change to conserve the species 
of dung beetle, and to maintain biodiversity and the stability of ecosystems. 

Discuss the validity of this statement. 

  

(Total for question = 9 marks) 
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Q5. 
  

Organic farming does not use artificial insecticides, herbicides or fertilisers, all of which are 
used in conventional farming. 

Students investigated the effect of organic farming on the species diversity of butterflies. 

They compared fields used for growing crops on an organic farm and on a conventional 
farm. 

Some conventional farms have converted to organic farming. 

A further experiment was carried out to investigate the effect on species diversity of how 
long the farms have used organic methods. 

(i)   Butterflies and plant species were sampled from a range of farms that had used organic 
farming methods for different lengths of time. 

The number of plant species and the number of butterfly species were recorded. 
The results are shown in the table. 

 

Explain how the number of years of organic farming affects the biodiversity of butterfly 
species. 

(3) 

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

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

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

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

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

 .............................................................................................................................................  
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(ii)  Creeping thistle is considered to be a weed. 

Creeping thistle has a deep root system and takes many years to be completely removed 
by organic farming methods. 
The moth population and the number of creeping thistle plants were counted. 
The results are shown in the table. 

 

Explain the changes in the number of moth species. 
(2) 

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

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

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

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

  

(Total for question = 5 marks) 
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Q6. 
  

The Northern elephant seal is a mammal found in the Eastern Pacific Ocean. 

 

In the nineteenth century, Northern elephant seals were hunted and this reduced the 
population to about 20 seals. 

The seals were listed as an Appendix II species when CITES was established in the 1970s. 

The population has now recovered to over 100 000 individuals. 

The seals in this population have developed health problems, including a high mortality rate 
for newborn pups, deformities and weak immune systems. 

(i)  Describe the role of treaties such as CITES in maintaining global biodiversity. 

(2) 

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

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

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

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

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

(ii)  Explain why, although the population of seals has recovered, many of the seals have 
health problems. 

(2) 

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

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

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

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

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

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

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

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

(Total for question = 4 marks) 
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Q7. 
  

The World Wide Fund For Nature (WWF) is the largest conservation organisation in the 
world. 

The WWF recently claimed that 'some 46 000 to 58 000 square miles of forest are lost each 
year. This is equivalent to 36 football fields every minute'. 

This level of deforestation affects biodiversity. 

Scientists studied the relationship between protecting land from deforestation and the 
percentage of species conserved. 

The graph shows the results of the study. 

 

Analyse the data in the graph to explain how protection of land affects the percentage of 
species conserved. 

(4) 

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

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

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

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

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

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

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

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

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

(Total for question = 4 marks) 
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