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Extend and challenge page 48 
These Extend and Challenge questions require you to extend your knowledge and understanding 
and do further thinking, research or investigations. You will not find questions of this extended 
nature in the examination, but these will help you to achieve deeper understanding of your subject. 
Below are some suggestions of key words you should include or acceptable answers for you to see 
if you are on the right track, but as this task provides an opportunity to come up with wider ranging 
answers, you may have written something quite different. 
 
1 Using enzymes in industrial processes 
a) 
Process Enzyme Reaction 

catalysed 
Source of 
enzyme 

Benefits and uses 

1 lactase breaks down 
disaccharide 

lactose to glucose 
and galactose 

bacteria processed milk can be 
drunk by people who 
suffer from lactose 

intolerance 
2 cellulase breaks down 

cellulose cell 
walls of fruit cells 

fungi, bacteria 
and protozoans 

more juice extracted 
from the fruit and 
clarification of the 

juice 
3 pectinase breaks down 

pectin in cell walls 
fungi increased yield of 

juice and clarification 
of the juice 

4 protease breaks down meat 
proteins to amino 

acids 

bacteria tenderisation of meat, 
clarification of fruit 

juice, biological 
detergents 

5 chymosin coagulates milk 
proteins to form 

curds 

fungi, bacteria 
and genetically 
modified (GM) 

yeast 

used in making 
‘vegetarian’ cheese 
(enzyme formerly 
extracted from calf 

stomachs) 
6 sucrase 

(invertase) 
breaks down 

sucrose to form 
glucose and 

fructose 

yeast fructose tastes sweeter 
and is attractive to eat 

 
b) Immobilising an enzyme means that it can be kept in a particular section of a biotechnological 
process and substrates can be passed continuously over the enzymes, while the products are 
continuously collected. The enzymes can be trapped in permeable beads of alginate jelly, or 
chemically bonded to the surface of the walls of tubes, etc. It is easier to separate the enzymes from 
the products because the enzymes are not mixed with them. The immobilised enzymes are more 
stable and tolerant to a wider range of temperatures and pH, than ‘free’ enzymes in solution. This 
means that the production process is likely to be less expensive, and therefore the product of the 
process will be cheaper. A number of test kits for use at home, such as blood sugar sensors, employ 
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enzymes immobilised on a disposable strip that is placed in a machine that gives a reading of the 
amount of substance in a small drop of blood. This allows diabetics to monitor and control their 
blood sugar effectively. 
 
2 Using bioinformatics as a tool in classification 
a) Student to collect pictures of animals, using books or websites. Students to show groupings and 
give reasons why they have placed them in these ways. 
 
b) 1 Gorilla and Rhesus monkey 
2 Fox 
3 Opossum 
4 Overall, all the animals share a high percentage of DNA sequences in common. 
 
c) i) Gorilla, Capuchin, Rhesus monkeys and humans are a group; dog, fox and bear are a group; 
opossum is out on its own. 
ii) Look at the physical similarities of members of the groups (in the pictures) and see how far they 
agree with the haemoglobin data. 
 
d) i) The more genes that are studied, the more reliable the data, as exceptions will have less 
influence on the overall conclusions about classification of the animals. 
ii) Random changes in DNA are usually caused by mutations, often involving ionising radiation or 
reactive chemicals causing changes in the sequence of bases in the DNA molecules. 
 
e) Here are two examples that have been studied, but there are many more you could find out about. 
1. RuBisCO is a protein that is critical in photosynthesis. It has been analysed in many plants. 
Differences in the amino acid sequences have been used to show which plants are closely related 
species, and this hints at how recently these species shared an ancestor. 
2. Cytochrome c (in animals) has been analysed in a similar way. Cytochrome c is important in 
aerobic respiration. 
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Extend and challenge page 83 
These Extend and Challenge questions require you to extend your knowledge and understanding 
and do further thinking, research or investigations. You will not find questions of this extended 
nature in the examination, but these will help you to achieve deeper understanding of your subject. 
Below are some suggestions of key words you should include or acceptable answers for you to see 
if you are on the right track, but as this task provides an opportunity to come up with wider ranging 
answers, you may have written something quite different. 
 
1 a) Respiration of sugar to release energy. 
 
b) For both leaves, when the light levels are below a certain threshold, there is more carbon dioxide 
being generated by respiration than carbon dioxide being converted into sugar in photosynthesis. 
 
c) The larger leaf is leaf A, because it produces more carbon dioxide in the dark, and also continues 
to increase its rate of photosynthesis, even at the highest light levels. 
 
d) Leaf A = 8 units light intensity 
Leaf B = 3 units light intensity 
 
e) Thickest leaf cuticle – light leaf – because these leaves will be heated most by the sun, and water 
loss needs to be reduced. 
Fewer stomata – shade leaf – because these leaves are likely to have less exchange of gases due to 
there being less light for photosynthesis. 
Two layers of palisade mesophyll – light leaves – because these leaves can use the extra light they 
receive in the second layer. 
Larger air spaces between spongy mesophyll cells – shade leaf – fewer spongy cells (as little light 
available) so larger air spaces between them. 
More numerous chloroplasts in each cell – light leaf – because more light is available to be 
collected for photosynthesis. 
 
f) Leaves may become frozen, or too cold to carry out photosynthesis in winter. They also might be 
blown about by winter storms, leading to damage to the tree. 
 
2 a) Bread, breakfast cereal, flour, pasta 
 
b) See Figure 2.17 on page 67 in the Student’s Book 
 
c) Coeliac disease leads to the shrinkage of the villi. This reduces the surface area available for the 
absorption of the digested food from the intestine into the bloodstream. The lack of nutrients might 
lead to the sufferer failing to gain weight. 
 
d) Diabetic foodstuffs have little pure sugar in them. Instead they contain complex carbohydrates 
like starch, which are digested steadily over a number of hours, only slowly releasing their glucose.  
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There seems to be a positive correlation between the incidence of obesity in a country and the rate 
of adult onset diabetes. However, not all diabetics are obese, and not all obese people become 
diabetic. 
Supermarkets often display sweets near the checkout, which encourages customers to buy them on 
impulse, even when they did not intend to do so. Sweets contain lots of energy but are very low on 
other nutrients such as vitamins and fibre. 
 
e) Lactose is the main form of sugar in milk. Lactose must be broken down to glucose and galactose 
in the intestine, by the enzyme lactase. All babies make lactase, but many adults stop making it and 
become lactose intolerant. Consequently they suffer stomach upsets and cramps if they consume 
dairy products.  
The ability to digest lactose into adulthood evolved in several human populations, mostly in 
Northern Europe, probably with domestication of dairy animals about 10,000 years ago. 
Dairy products, such as yoghurt, cheese and butter, generally contain less lactose and may be more 
acceptable to lactose-intolerant people. Lactose-intolerant people can now purchase dairy products 
with reduced lactose content, as they have been treated with the enzyme lactase during processing. 
 
3 a) Even in cold water, some organisms continue to respire aerobically, using oxygen until the 
level is reduced to zero. 
 
b) The carp’s body cells are cold, as are its enzymes, so all of the chemical reactions in its cells run 
slowly. This includes muscle contraction, which it needs to move. 
 
c) Using glucose anaerobically means that relatively little energy is released from each sugar 
molecule, and much potential food energy is lost as waste ethanol. Thus the carp is getting less 
energy for growth than it might otherwise get.  
 
d) The presence of salt ions in the water depresses the freezing point below 0°C. 
 
e) The oxygen requirements are met by oxygen dissolving in the blood plasma and circulating to the 
cells in this solution. 
 
f) Chilling the organs slows the respiratory rate of the tissues, which means they are less likely to 
respire anaerobically and accumulate lactic acid, which might damage the organs. 
 
g) Pictures of pond invertebrates show interesting adaptations for getting extra oxygen, such as 
snorkels to reach the air above the pond, or hairy bodies to trap an ‘aqualung’ of air against the 
body. 
 
h) Visitors to high mountains and populations living at high altitude may suffer from a lack of 
oxygen (due to the lower air pressure). People living at high altitude usually have a larger number 
of red blood cells circulating in their plasma, and visitors to high mountains acquire more over time 
– this allows more oxygen to be collected from the air and transported to their tissues. 
 
i) Yeast cells in bread dough are trapped without oxygen – so they produce ethanol (evaporates 
during bread baking) and carbon dioxide (which makes the holes in the bread). When exercising, 
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sportsmen and women are not able to supply their cells with enough oxygen to maintain aerobic 
respiration, so they respire anaerobically and build up lactic acid. This lactic acid will require 
oxygen to break it down. 
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Extend and challenge page 135 
These Extend and Challenge questions require you to extend your knowledge and understanding 
and do further thinking, research or investigations. You will not find questions of this extended 
nature in the examination, but these will help you to achieve deeper understanding of your subject. 
Below are some suggestions of key words you should include or acceptable answers for you to see 
if you are on the right track, but as this task provides an opportunity to come up with wider ranging 
answers, you may have written something quite different. 
 
1 a) i) Xylem vessels carry water up the plant. 
ii) Xylem vessels are dead and hollow, and are linked up in continuous chains, which carry 
unbroken columns of water. 
iii) The cells of the plant require a continuous supply of water from the soil, partly to replace that 
lost by transpiration. Without water, life is not possible and the tree will die. 
 
b) The walls of xylem vessels are thickened with a strong material called lignin – this gives wood 
its strength. 
 
c) Imported insect pests may have no natural enemies (predators) in their new ecosystem – this 
means that they may grow into a large and damaging population, with the result that the disease 
spreads quickly from infected trees to uninfected trees. 
 
d) When a case of Dutch elm disease is found, the tree is quickly destroyed and removed, in the 
hope that this will reduce the chance of nearby trees becoming infected. 
 
e) Student’s own answer 
 
f) Different tree species are found in different parts of the world so one area may have a species that 
does not grow in other regions. In some regions, such as Europe, deforestation of many natural 
woodland areas means there is not enough timber to supply needs. Countries with good supplies of 
wood can earn money by selling the timber to countries that want it. 
 
2 a) Someone suffering from anaemia would feel physically tired because when they do some 
exercise, their muscles would not be supplied with sufficient oxygen, due to their lack of red blood 
cells. This might mean that respiration in the exercising muscles has to be anaerobic, which yields 
less energy than aerobic – and this cannot be sustained. 
 
b) The body senses the lack of oxygen in the blood of the athletes as they train at high altitude. This 
results in the release of erythropoietin (EPO) hormone, which stimulates their bone marrow to make 
extra red blood cells. These extra cells might give them the ability to transport more oxygen to their 
muscles in a competition held in normal oxygen conditions (e.g. at sea level). 
 
c) The body senses the lack of oxygen in the blood of the climbers as they ascend slowly. This 
results in the release of EPO hormone, which stimulates their bone marrow to make extra red blood 
cells. This process takes time (several days or weeks), and will not happen on a quick helicopter 
flight. The extra cells help them climb to higher regions with even less oxygen. 
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d) Athletes have a relatively short professional life, and only the winners of competitions become 
known to the general public. The thought of fame might drive an athlete to cheat by taking drugs 
such as EPO. 
 
3 Leaflet activity and ethical debate  
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Extend and challenge page 173 
These Extend and Challenge questions require you to extend your knowledge and understanding 
and do further thinking, research or investigations. You will not find questions of this extended 
nature in the examination, but these will help you to achieve a deeper understanding of your 
subject. Below are some suggestions of key words that you should include or acceptable answers 
for you to see if you are on the right track, but as this task provides an opportunity to come up with 
wider ranging answers, you may have written something quite different. 
 
1 a) The tubes allow smaller molecules to pass through their walls but prevent larger molecules 
from doing so. 
 
b) Veins present larger targets for the doctor’s needle and have thinner walls than arteries. The 
pressure of the blood in the vein is much lower, so it seals up after the needle is withdrawn. 
 
c) The dialysing fluid should have glucose dissolved in it, at the concentration required in the 
bloodstream – this should ensure that there is no net diffusion of glucose from the patient’s blood 
into the dialysing fluid. The clean dialysing fluid will not contain any urea – this will ensure that 
urea diffuses from the patient’s blood into it. 
 
d) Tiny tubes have a larger surface area to volume ratio than larger tubes – this helps diffusion of 
materials between the patient’s blood and the dialysing fluid. 
 
e) The healthy kidney processes the blood to remove waste 24 hours a day, 365 days a year. A 
patient is connected to a kidney machine every few days, and in between waste materials and toxins 
build up in the bloodstream. 
 
f) In order to reduce the chances of rejection, the tissue type of a donated kidney must match that of 
the recipient, and the chances of a match between the donated kidney and a random patient are very 
slight. 
 
g) An opt-out system assumes that everybody is willing to donate their organs and that everybody is 
aware of the implications of not opting out. A new system would need to be introduced with 
widespread publicity and a programme of education. An opt-out system does not take into account 
the feelings and beliefs of relatives of the deceased person, who may object on moral or religious 
grounds. Alternatively, an opt-out system would mean that bereaved relatives would not have to be 
asked for permission at a difficult and traumatic time, and would ensure an adequate supply of 
organs for transplant.  
 
2 a) The pigment is chlorophyll, and is responsible for trapping light inside the chloroplasts of plant 
leaf cells, to use in photosynthesis. 
 
b) The etiolation response ensures that a seedling, growing below the soil surface, grows its shoot 
quickly upwards so that it reaches the light before the seed’s food stores run out.  
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c) A shorter plant will not be pushed so hard by gusts of wind, and is thus less likely to be knocked 
down or snapped. The shorter plant can divert more of its resources into producing seeds and fruits. 
 
d) The tips of well illuminated plants produce less auxin (plant growth regulator) than plants in the 
shade, so the plants grow shorter than those in the shade. 
 
e) e.g. mung bean sprouts, Chinese chives (oriental), chicory, celery (Europe) 
 
3 a) After a meal containing carbohydrates, the glucose produced as a product of digestion diffuses 
into the bloodstream. This increase is detected by cells of the pancreas, which release insulin. This 
hormone triggers the liver and muscle cells to take up glucose from the bloodstream and store it. 
Thus the blood sugar level is returned to normal. 
 
b) Eating more food than you need, especially high-energy foods such as fats and simple sugars, 
seems to lead to obesity. In later life, obese people have an increased risk of developing diabetes. A 
healthy, balanced diet and exercise (which increases the body’s energy requirements) seem to be 
things that governments should promote through education programmes. The medical costs of 
treating the diseases that result from obesity (heart disease, blood pressure, blindness) are a major 
burden to a nation’s health service. 
 
c) People often only take notice of their health when they sense something is wrong. During the 
years of overeating, leading to obesity and the early stages of diabetes, a person may not really 
sense that anything is wrong, and may not take any notice of warnings from others. 
 
d) Pricking a finger might introduce infectious microbes to the wound. Also, infectious microbes in 
the blood of the diabetic could be transferred to an uninfected person. 
 
e) In order to reduce the chances of rejection, the tissue type of a donated pancreas must match that 
of the recipient, and the chances of a match between the donated pancreas and a random patient are 
very slight. 
 
f) Leaflet produced should be informative and accurate. 
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Extend and challenge page 236 
These Extend and Challenge questions require you to extend your knowledge and understanding 
and do further thinking, research or investigations. You will not find questions of this extended 
nature in the examination, but these will help you to achieve deeper understanding of your subject. 
Below are some suggestions of key words you should include or acceptable answers for you to see 
if you are on the right track, but as this task provides an opportunity to come up with wider ranging 
answers, you may have written something quite different. 
 
1 a) Pollen collected from the nose of a murder victim can be used to identify what plants were in 
the area in which the victim last breathed. This can help to determine the time of death, and can 
even be used to identify where the person was killed. Analysis of pollen on the clothes of a suspect 
may give evidence of a link to the scene of the crime. 
 
b) Peat bogs are made up of layers of sediment containing pollen grains that have settled into ponds 
or lakes over thousands of years. The type of pollen tells scientists what plants were common at 
different points in time. This may provide evidence of climate change, or changes such as the 
deforestation of a woodland and its replacement by crops for humans. Find out more information 
from these leads to present as a story. 
 
2 a) Mutations occur due to random events such as cosmic rays, but extra radiation or even 
sunbathing can increase the number of mutations. Some chemicals, such as those found in the tar 
from cigarettes, also increase the rate of mutations.  
 
b) The graph indicates a steep rise from about the age of 40, so it may be appropriate to offer a test 
after this age. 
 
c) Testing: Some people will feel the need to prepare, both emotionally and physically, for the 
possibility of having a child with Down’s syndrome. Others would prefer not to know, especially if 
it raises the issue of termination. 
Termination: The termination of a pregnancy is an emotive issue but some people believe that it is 
the right thing to do – either to prevent the suffering of the child, or because they believe that they 
may not be able to cope with the care of a child with Down’s syndrome. Others believe that 
termination is wrong and that a Down’s child has the potential to live as full a life as anybody. 
 
d) In developed industrial nations, many women choose to have a career and start a family later.  
 
e) Here are two examples to consider – you can find out about others. 

• Cystic fibrosis can be detected if DNA samples are obtained, and while there is no cure as 
yet, the newborn child can be treated with a wide range of drugs and physiotherapy, which 
will give her or him a good prospect of living longer. 

• Huntington’s disease can be detected if DNA samples are obtained, but there is no cure. 
The disease only takes hold in middle age – but the person might need to be warned that 
they may pass the disease onto their children in turn. 

DNA samples are usually obtained by chorionic villus sampling (CVS) or amniocentesis. CVS can 
be done earlier in pregnancy, but carries a greater risk of causing a spontaneous loss of the fetus. 
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f) As more tests are developed it might become very difficult for any parent to decide to go ahead 
with a pregnancy, as every child could end up being diagnosed with something.  
 
3 a) Bacterial populations will contain mutants that happen to have the ability to resist a particular 
antibiotic. If the human environment / soil / water / food is ‘contaminated’ with antibiotics, then 
such (initially rare) mutants will breed and become common, while the antibiotic sensitive members 
of the bacterial population will be killed off. If the resistant bacteria are pathogens causing a 
disease, the antibiotic cannot be used to cure the disease. Some pathogenic bacteria (e.g. multi-drug 
resistant Staphylococcus aureus or MRSA) have evolved resistance to several antibiotics. 
Pharmaceutical companies are not finding and developing new antibiotics fast enough. 
 
b) i) Describe the rising of prescription rates during the winter months and falling during summer 
months. It is always a good idea to quote specific figures from the chart. 
ii) The y-axis ranges between 0.5 and 0.85, rather than starting at 0 and ranging up to 0.85. 
iii) The doctor should tell the patient that an antibiotic will have no effect on a virus illness, and 
furthermore, the antibiotics will pass out of their body to the environment, where it might encourage 
the growth of antibiotic resistant bacteria. 
iv) In countries where antibiotics can be readily bought, many people will take a course of them 
‘just in case’, which will lead to much higher concentrations of the excreted antibiotics in the 
environment. Hence bacteria will be more likely to evolve resistance in an antibiotic-rich world. 
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Extend and challenge page 281 
These Extend and Challenge questions require you to extend your knowledge and understanding 
and do further thinking, research or investigations. You will not find questions of this extended 
nature in the examination, but these will help you to achieve deeper understanding of your subject. 
Below are some suggestions of key words you should include or acceptable answers for you to see 
if you are on the right track, but as this task provides an opportunity to come up with wider ranging 
answers, you may have written something quite different. 
 
1 a) i) The fungus mat provides a secure anchorage to a surface for the algae cells within it, 
allowing light to reach the algal cells, and preventing the algae being dried out by the wind and the 
heat from the sun. The fungus also helps dissolve some of the rock upon which it sits, releasing 
mineral ions which can be used by the algae. In return, the algae export some of the sugars they 
make in photosynthesis to the fungus, allowing the fungus to grow further. Neither the algae nor the 
fungus could grow on their own in the sort of extreme environments where lichens are found.  
ii) Nitrogen-fixing bacteria in root nodules of leguminous plants are described on page 259. The 
bacteria provide the plants with nitrates, and the plant provides the bacteria with sugar from 
photosynthesis, and a place in which to live. 
In the ocean, certain small sea anemones grow on the shells of hermit crabs. The anemone is carried 
quickly across large distances on the ocean floor, and gets to eat the scraps of food left by the crab. 
In return, the anemone helps disguise the crab, reducing its chances of being eaten by a predator. 
Some small fish species help to clean parasites off the bodies of much larger fish. The ‘cleaner’ fish 
even set up cleaning ‘stations’, where their partners from larger species come to get cleaned. The 
small fish make a meal of the parasites that they remove. 
 
b) Extreme low temperatures mean that free water is scarce in the Antarctic. In addition, there is no 
sunlight at all for a large part of the Antarctic winter. The enzymes of lichens growing in these 
conditions will be working very slowly, so photosynthesis will be slow, and thus growth will be 
slow. 
 
c) Lichens grow slowly, so the caribou herders have to move on to new areas in order to allow the 
grazed lichen areas time to grow back.  
 
2 a) Buildings, furniture, paper 
 
b) The wood may be particularly valuable and is sold for money. 
After deforestation, the land may be used for growing crops or feeding cattle, building houses and 
factories (urbanisation), or may be used locally for building houses. 
 
c) Plato was concerned that the rainfall was running straight into the sea rather than being held by 
the vegetation on the mountains of Attica. Today, deforestation has been shown to lead to erosion 
and leaching of minerals ions from the soil. This is very similar to Plato’s description some 2500 
years ago. 
 
d) Loss of organic and mineral nutrients by leaching leads to poor-quality soil. 
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e) Trees take up carbon dioxide from the atmosphere by photosynthesis in their leaves, and this 
reduces the concentration of carbon dioxide in the atmosphere, locking it up in the wood for 
hundreds of years. The removal and burning of forests means that carbon dioxide levels rise, and 
this contributes to global warming. Some consequences of global warming and climate change are 
changes in weather patterns (including more violent storms), rising sea levels and changes in 
distribution of plants and animals. 
 
f) Trees are major producers in a habitat and their loss, particularly in the tropics, reduces the 
number of ecological niches in which different species exist – this will ultimately reduce 
biodiversity. 
 
g) Individuals: try to purchase goods that are produced sustainably, and reduce the amount of 
carbon consumed by their lifestyle.  
Governments: try to avoid sponsoring unsustainable development in developing parts of the world, 
and educate people in leading a lifestyle that has less of an impact on the planet. 
All governments: sign up to the international commitments proposed by scientific conferences such 
as those dealing with climate change. 
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Extend and challenge page 329 
These Extend and Challenge questions require you to extend your knowledge and understanding 
and do further thinking, research or investigations. You will not find questions of this extended 
nature in the examination, but these will help you to achieve deeper understanding of your subject. 
Below are some suggestions of key words you should include or acceptable answers for you to see 
if you are on the right track, but as this task provides an opportunity to come up with wider ranging 
answers, you may have written something quite different. 
 
1 a) i) See some disadvantages listed on page 288 of the Student’s Book. 
ii) When a pesticide is first used, it may kill all the target pests, but if there happens to be a (rare) 
mutant pest that can resist the pesticide, it might survive. Eventually the resistant pests reproduce, 
passing on their genes (and resistance) to form a population of pests that are all resistant to the 
pesticide. As a result, subsequent applications of the pesticide will have no effect on them. 
 
b) i) GM cotton has DNA from bacteria incorporated into the cotton plant cells. The term 
‘transgenic’ is used when DNA of different species is combined in the GM organism. 
ii) Cotton plant cells could be exposed to recombinant bacterial plasmids, which have the gene for 
Bt toxin added. These plasmids are produced by cutting the plasmid DNA with restriction enzymes 
and then joining with the Bt toxin gene using DNA ligase. The plasmids move into the plant cell 
nucleus, and the gene becomes part of the plant chromosomes. The plant cells are tissue cultured to 
form new plants, which are all resistant to the insect pest. 
iii) Some areas where GM cotton is grown include: China, India, United States, Australia, Brazil. 
Students to find answers to the other questions listed. 
 
c) i) Pesticides are expensive and potentially dangerous to humans, so using less (pesticide), as a 
result of plants having a greater resistance to the pests, may be beneficial. 
Natural predators returning to an area should help to keep the numbers of pests at a low level, 
should they return.  
Student to find own answer- finding evidence that natural predators are returning when GM crops 
are being grown. 
ii) Table 7.5 on page 312 gives some examples, so find out about some more. 
 
d) i) Some people have objections to any GM technology. Others fear that there may be 
(unforeseen) risks of such new technology that might lead to environmental changes. 
ii) With an increasing world population, it is better to do the research now into how crops might be 
used to provide for human populations in an uncertain future.  
 
2 a) to d) Stories must be based on science should show understanding of the science involved. 
 
3 a) i) Freshwater fish – highest yield is for farmed fish, in 2009. Marine fish – highest yield is for 
wildcaught, in 2009. 
ii)  

Freshwater fish Marine fish 
Wild caught Farmed Wild caught Farmed 

7153 30 384 51 176 1946 
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b) i) New technologies have allowed more fish to be caught. 
ii) Increasing demand for fish to provide protein food. Unsustainable fishing has reduced stocks of 
wild fish and fish farming has become a sustainable way of providing fish for consumption. 
c) i) The adults of one generation provide the stock for the next. 
ii) There will be too few adults and there will not be a large enough stock to maintain the 
population. 
iii) International treaties have been signed in order to reduce over-fishing by introducing a fishing 
quota for each country. This has had an impact on the livelihood of many fishermen and a reduction 
in the size of fishing fleets around the coast. Cod fisheries in the North Sea are a good example. 
iv) Reduction of (wild) fish populations to a level that means fishing is not possible. 
v) Collapse of food webs and changes to populations of other organisms in the food web. 
 
d) Farmed fish can be cheaper than wild-caught fish and the method is sustainable. However, a 
badly managed farm can harm the local environment. Farmed fish are kept in confined and crowded 
conditions and may experience a high level of stress, affecting their flavour. They may also be 
treated with antibiotics and fed a processed diet, unlike their wild counterparts. 
 
e) Students’ own answers 
 
f) Students’ own answers 
 
4 a) to e) Students’ own answers (use the structure provided in the question to help you). 
 
5 Students’ own answers (use the structure provided in the question to help you). 
 
6 Students’ own answers (use the structure provided in the question to help you). 
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