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A very small population loses genetic variation , making it harder to survive change.



Human Influences on Ecosystems
Conservation

Saving endangered species

Protected habitats and captive breeding in zoos brought the giant panda
back. (Supplement) Breeding programmes may use artificial insemination
or in vitro fertilisation ; seed banks do the same job for plants.



Human Influences on Ecosystems
Conservation

Why species are lost, and why we conserve them

Why they are lost
Numbers fall through climate change, habitat destruction, hunt-
ing , overharvesting , pollution and introduced
species .

What conservation
keeps

Biodiversity, fewer extinctions, working ecosystems – and the
functions they carry out: recycling nutrients, and providing food,
drugs , fuel and useful genes .

How Protected habitats, captive breeding and seed banks, controlled
harvesting, and education.

The strongest exam answer names a use we would lose – a crop gene, a medicine – alongside
the ethical case.
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Conservation

Habitat destruction, continued

Clearing forest destroys habitats and reduces biodiversity.



Human Influences on Ecosystems
Conservation

Pollution

Plastic pollution is a major human impact on ecosystems.
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Exercises 2.1·2.2

individual that survives a new disease or a change in the environment,
so a single event can wipe out the whole population.

• That is the reason protecting the last few individuals is not enough on its own,
and why breeding programmes work hard to avoid breeding close relatives.

2 Practice
Now use the methods above.

2.1 Explain why a forest managed by replanting can be described as a sustainable re-
source. [2]

2.2 State three reasons why a species may become endangered. [3]

2.3 Describe two ways in which a forest can be conserved. [2]

2.4 Describe three ways in which fish stocks can be conserved. [3]

2.5 State what a seed bank is, and explain why one is kept. [2]

2.6 Explain why a species with a very small population is still at risk, even when it is
fully protected. [3]
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Solutions
Each answer shows the steps, then the result.

2.1

• a tree is planted for every tree that is felled, so the forest replaces what is taken
• the rate at which wood is produced then equals the rate at which it is removed, so

the resource does not run out

2.2

• any three of: climate change; habitat destruction; hunting; overharvesting;
pollution; an introduced species

2.3

• any two of: replanting a tree for each one felled; setting up protected areas where
felling is banned; setting quotas on how much timber may be taken; education, so
that people accept and support the rules

2.4

• any three of: quotas on the mass of fish landed; a closed season during breeding;
protected areas where no fishing is allowed; a larger mesh size, or controlled net
types; monitoring the stock; education

2.5

• a seed bank stores seeds of many different varieties in cool, dry conditions
• so that a plant species can be grown again even if it is lost from the wild, which also

preserves its genetic variation

2.6

• a small population contains only a small number of alleles, because most were lost
with the individuals that carried them

• so there is little genetic variation in the population
• the species is then unlikely to contain an individual that survives a new disease or

a change in the environment, so one event could kill them all

3.1 C

• a larger mesh lets the young, smaller fish pass through the net, so they survive
to breed

• A, B and D all conserve the stock, but none of them works by letting young fish
escape from a net

3.2

(a)

• the species is bred in captivity, in zoos or reserves, where it is protected from
hunting and from predators
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individual that survives a new disease or a change in the environment,
so a single event can wipe out the whole population.

• That is the reason protecting the last few individuals is not enough on its own,
and why breeding programmes work hard to avoid breeding close relatives.

2 Practice
Now use the methods above.

2.1 Explain why a forest managed by replanting can be described as a sustainable re-
source. [2]

2.2 State three reasons why a species may become endangered. [3]

2.3 Describe two ways in which a forest can be conserved. [2]

2.4 Describe three ways in which fish stocks can be conserved. [3]

2.5 State what a seed bank is, and explain why one is kept. [2]

2.6 Explain why a species with a very small population is still at risk, even when it is
fully protected. [3]
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Each answer shows the steps, then the result.
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a change in the environment, so one event could kill them all

3.1 C

• a larger mesh lets the young, smaller fish pass through the net, so they survive
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individual that survives a new disease or a change in the environment,
so a single event can wipe out the whole population.

• That is the reason protecting the last few individuals is not enough on its own,
and why breeding programmes work hard to avoid breeding close relatives.

2 Practice
Now use the methods above.

2.1 Explain why a forest managed by replanting can be described as a sustainable re-
source. [2]

2.2 State three reasons why a species may become endangered. [3]

2.3 Describe two ways in which a forest can be conserved. [2]

2.4 Describe three ways in which fish stocks can be conserved. [3]

2.5 State what a seed bank is, and explain why one is kept. [2]

2.6 Explain why a species with a very small population is still at risk, even when it is
fully protected. [3]
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Solutions
Each answer shows the steps, then the result.

2.1

• a tree is planted for every tree that is felled, so the forest replaces what is taken
• the rate at which wood is produced then equals the rate at which it is removed, so

the resource does not run out

2.2

• any three of: climate change; habitat destruction; hunting; overharvesting;
pollution; an introduced species

2.3

• any two of: replanting a tree for each one felled; setting up protected areas where
felling is banned; setting quotas on how much timber may be taken; education, so
that people accept and support the rules

2.4

• any three of: quotas on the mass of fish landed; a closed season during breeding;
protected areas where no fishing is allowed; a larger mesh size, or controlled net
types; monitoring the stock; education

2.5

• a seed bank stores seeds of many different varieties in cool, dry conditions
• so that a plant species can be grown again even if it is lost from the wild, which also

preserves its genetic variation

2.6

• a small population contains only a small number of alleles, because most were lost
with the individuals that carried them

• so there is little genetic variation in the population
• the species is then unlikely to contain an individual that survives a new disease or

a change in the environment, so one event could kill them all

3.1 C

• a larger mesh lets the young, smaller fish pass through the net, so they survive
to breed

• A, B and D all conserve the stock, but none of them works by letting young fish
escape from a net

3.2

(a)

• the species is bred in captivity, in zoos or reserves, where it is protected from
hunting and from predators
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Exercise 3.1
3 Exam-style questions
3.1 Which method conserves a fish stock by letting young fish escape from the nets? [1]

A a quota on the mass of fish landed
B a closed season during the breeding period
C an increase in the mesh size of the nets
D a protected area where no fishing is allowed

3.2 Only 60 individuals of a rare antelope remain, and all of them live in zoos. The zoos
run a captive breeding programme.

(a) Describe what is meant by a captive breeding programme. [2]

(b) Explain how artificial insemination and in vitro fertilisation help such a programme.[2]

(c) Explain one problem that the very small population creates for the programme. [2]
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Exercise 3.2 (a)

3 Exam-style questions
3.1 Which method conserves a fish stock by letting young fish escape from the nets? [1]

A a quota on the mass of fish landed
B a closed season during the breeding period
C an increase in the mesh size of the nets
D a protected area where no fishing is allowed

3.2 Only 60 individuals of a rare antelope remain, and all of them live in zoos. The zoos
run a captive breeding programme.

(a) Describe what is meant by a captive breeding programme. [2]

(b) Explain how artificial insemination and in vitro fertilisation help such a programme.[2]

(c) Explain one problem that the very small population creates for the programme. [2]
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Exercise 3.2 (a)

3 Exam-style questions
3.1 Which method conserves a fish stock by letting young fish escape from the nets? [1]

A a quota on the mass of fish landed
B a closed season during the breeding period
C an increase in the mesh size of the nets
D a protected area where no fishing is allowed

3.2 Only 60 individuals of a rare antelope remain, and all of them live in zoos. The zoos
run a captive breeding programme.

(a) Describe what is meant by a captive breeding programme. [2]

(b) Explain how artificial insemination and in vitro fertilisation help such a programme.[2]

(c) Explain one problem that the very small population creates for the programme. [2]
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Solutions
Each answer shows the steps, then the result.

2.1

• a tree is planted for every tree that is felled, so the forest replaces what is taken
• the rate at which wood is produced then equals the rate at which it is removed, so

the resource does not run out

2.2

• any three of: climate change; habitat destruction; hunting; overharvesting;
pollution; an introduced species

2.3

• any two of: replanting a tree for each one felled; setting up protected areas where
felling is banned; setting quotas on how much timber may be taken; education, so
that people accept and support the rules

2.4

• any three of: quotas on the mass of fish landed; a closed season during breeding;
protected areas where no fishing is allowed; a larger mesh size, or controlled net
types; monitoring the stock; education

2.5

• a seed bank stores seeds of many different varieties in cool, dry conditions
• so that a plant species can be grown again even if it is lost from the wild, which also

preserves its genetic variation

2.6

• a small population contains only a small number of alleles, because most were lost
with the individuals that carried them

• so there is little genetic variation in the population
• the species is then unlikely to contain an individual that survives a new disease or

a change in the environment, so one event could kill them all

3.1 C

• a larger mesh lets the young, smaller fish pass through the net, so they survive
to breed

• A, B and D all conserve the stock, but none of them works by letting young fish
escape from a net

3.2

(a)

• the species is bred in captivity, in zoos or reserves, where it is protected from
hunting and from predators
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• individuals are later released into the wild to rebuild the wild population

(b)

• artificial insemination places sperm from a chosen male into a female without the
animals meeting, so animals in different zoos can be bred together

• in vitro fertilisation fertilises the egg outside the body and the embryo is placed
into a female; both let the programme choose which individuals breed, keeping as
much genetic variation as possible

(c)

• with only 60 individuals there is very little genetic variation, and close relatives
must often be bred together

• so the offspring are all similar, and the species remains vulnerable to a single disease
or change in conditions

3.3

(a)

• the fish were caught faster than they could reproduce and be replaced
• so fewer adults were left to breed each year, and the population fell further, giving a

smaller catch

(b)

• a quota limits the mass of fish that may be landed
• so removal no longer exceeds replacement, and enough adults are left to breed and

rebuild the population

(c)

• a larger mesh lets the young fish escape through the net
• so they survive to reach breeding age and reproduce, instead of being caught first

(d)

• no fishing is allowed during the breeding season
• so the adults can reproduce undisturbed and their young survive, which increases the

number of fish in the next generation

(e)

• any two of: maintaining or increasing biodiversity; reducing the risk of extinction;
protecting a vulnerable ecosystem; maintaining ecosystem functions such as
nutrient cycling; keeping a source of food, drugs or genes for the future

(f)

• so that the government can see whether the stock is recovering, and change the
quotas if it is not
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IGCSE Biology

Exercise 3.2 (b)

3 Exam-style questions
3.1 Which method conserves a fish stock by letting young fish escape from the nets? [1]

A a quota on the mass of fish landed
B a closed season during the breeding period
C an increase in the mesh size of the nets
D a protected area where no fishing is allowed

3.2 Only 60 individuals of a rare antelope remain, and all of them live in zoos. The zoos
run a captive breeding programme.

(a) Describe what is meant by a captive breeding programme. [2]

(b) Explain how artificial insemination and in vitro fertilisation help such a programme.[2]

(c) Explain one problem that the very small population creates for the programme. [2]
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Exercise 3.2 (b)
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• individuals are later released into the wild to rebuild the wild population

(b)

• artificial insemination places sperm from a chosen male into a female without the
animals meeting, so animals in different zoos can be bred together

• in vitro fertilisation fertilises the egg outside the body and the embryo is placed
into a female; both let the programme choose which individuals breed, keeping as
much genetic variation as possible

(c)

• with only 60 individuals there is very little genetic variation, and close relatives
must often be bred together

• so the offspring are all similar, and the species remains vulnerable to a single disease
or change in conditions

3.3

(a)

• the fish were caught faster than they could reproduce and be replaced
• so fewer adults were left to breed each year, and the population fell further, giving a

smaller catch

(b)

• a quota limits the mass of fish that may be landed
• so removal no longer exceeds replacement, and enough adults are left to breed and

rebuild the population

(c)

• a larger mesh lets the young fish escape through the net
• so they survive to reach breeding age and reproduce, instead of being caught first

(d)

• no fishing is allowed during the breeding season
• so the adults can reproduce undisturbed and their young survive, which increases the

number of fish in the next generation

(e)

• any two of: maintaining or increasing biodiversity; reducing the risk of extinction;
protecting a vulnerable ecosystem; maintaining ecosystem functions such as
nutrient cycling; keeping a source of food, drugs or genes for the future

(f)

• so that the government can see whether the stock is recovering, and change the
quotas if it is not

IGCSE Biology • 20.4.1 Conservation: why species are lost, and how forests, fish and species are saved 9



IGCSE Biology

Exercise 3.2 (c)

3 Exam-style questions
3.1 Which method conserves a fish stock by letting young fish escape from the nets? [1]

A a quota on the mass of fish landed
B a closed season during the breeding period
C an increase in the mesh size of the nets
D a protected area where no fishing is allowed

3.2 Only 60 individuals of a rare antelope remain, and all of them live in zoos. The zoos
run a captive breeding programme.

(a) Describe what is meant by a captive breeding programme. [2]

(b) Explain how artificial insemination and in vitro fertilisation help such a programme.[2]

(c) Explain one problem that the very small population creates for the programme. [2]
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Exercise 3.2 (c)

3 Exam-style questions
3.1 Which method conserves a fish stock by letting young fish escape from the nets? [1]

A a quota on the mass of fish landed
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D a protected area where no fishing is allowed

3.2 Only 60 individuals of a rare antelope remain, and all of them live in zoos. The zoos
run a captive breeding programme.

(a) Describe what is meant by a captive breeding programme. [2]

(b) Explain how artificial insemination and in vitro fertilisation help such a programme.[2]
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• individuals are later released into the wild to rebuild the wild population

(b)

• artificial insemination places sperm from a chosen male into a female without the
animals meeting, so animals in different zoos can be bred together

• in vitro fertilisation fertilises the egg outside the body and the embryo is placed
into a female; both let the programme choose which individuals breed, keeping as
much genetic variation as possible

(c)

• with only 60 individuals there is very little genetic variation, and close relatives
must often be bred together

• so the offspring are all similar, and the species remains vulnerable to a single disease
or change in conditions

3.3

(a)

• the fish were caught faster than they could reproduce and be replaced
• so fewer adults were left to breed each year, and the population fell further, giving a

smaller catch

(b)

• a quota limits the mass of fish that may be landed
• so removal no longer exceeds replacement, and enough adults are left to breed and

rebuild the population

(c)

• a larger mesh lets the young fish escape through the net
• so they survive to reach breeding age and reproduce, instead of being caught first

(d)

• no fishing is allowed during the breeding season
• so the adults can reproduce undisturbed and their young survive, which increases the

number of fish in the next generation

(e)

• any two of: maintaining or increasing biodiversity; reducing the risk of extinction;
protecting a vulnerable ecosystem; maintaining ecosystem functions such as
nutrient cycling; keeping a source of food, drugs or genes for the future

(f)

• so that the government can see whether the stock is recovering, and change the
quotas if it is not
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IGCSE Biology

Exercise 3.3 (a)

3.3 The cod caught in one fishing area fell from 250 000 tonnes in 1970 to 30 000 tonnes
in 2000. The government then introduced quotas, a closed season, a larger mesh size and
a protected area.

(a) Explain how overharvesting caused the catch to fall. [2]

(b) Explain how a quota helps the stock to recover. [2]

(c) Explain how increasing the mesh size of the nets helps the stock to recover. [2]

(d) Explain how a closed season helps the stock to recover. [2]

(e) Give two reasons for conserving this fish stock, other than keeping the fishing industry
going. [2]

(f) Explain why the government also needs to monitor the stock. [1]
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Exercise 3.3 (a)

3.3 The cod caught in one fishing area fell from 250 000 tonnes in 1970 to 30 000 tonnes
in 2000. The government then introduced quotas, a closed season, a larger mesh size and
a protected area.

(a) Explain how overharvesting caused the catch to fall. [2]

(b) Explain how a quota helps the stock to recover. [2]

(c) Explain how increasing the mesh size of the nets helps the stock to recover. [2]

(d) Explain how a closed season helps the stock to recover. [2]

(e) Give two reasons for conserving this fish stock, other than keeping the fishing industry
going. [2]

(f) Explain why the government also needs to monitor the stock. [1]
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• individuals are later released into the wild to rebuild the wild population

(b)

• artificial insemination places sperm from a chosen male into a female without the
animals meeting, so animals in different zoos can be bred together

• in vitro fertilisation fertilises the egg outside the body and the embryo is placed
into a female; both let the programme choose which individuals breed, keeping as
much genetic variation as possible

(c)

• with only 60 individuals there is very little genetic variation, and close relatives
must often be bred together

• so the offspring are all similar, and the species remains vulnerable to a single disease
or change in conditions

3.3

(a)

• the fish were caught faster than they could reproduce and be replaced
• so fewer adults were left to breed each year, and the population fell further, giving a

smaller catch

(b)

• a quota limits the mass of fish that may be landed
• so removal no longer exceeds replacement, and enough adults are left to breed and

rebuild the population

(c)

• a larger mesh lets the young fish escape through the net
• so they survive to reach breeding age and reproduce, instead of being caught first

(d)

• no fishing is allowed during the breeding season
• so the adults can reproduce undisturbed and their young survive, which increases the

number of fish in the next generation

(e)

• any two of: maintaining or increasing biodiversity; reducing the risk of extinction;
protecting a vulnerable ecosystem; maintaining ecosystem functions such as
nutrient cycling; keeping a source of food, drugs or genes for the future

(f)

• so that the government can see whether the stock is recovering, and change the
quotas if it is not
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Exercise 3.3 (b)

3.3 The cod caught in one fishing area fell from 250 000 tonnes in 1970 to 30 000 tonnes
in 2000. The government then introduced quotas, a closed season, a larger mesh size and
a protected area.

(a) Explain how overharvesting caused the catch to fall. [2]

(b) Explain how a quota helps the stock to recover. [2]

(c) Explain how increasing the mesh size of the nets helps the stock to recover. [2]

(d) Explain how a closed season helps the stock to recover. [2]

(e) Give two reasons for conserving this fish stock, other than keeping the fishing industry
going. [2]

(f) Explain why the government also needs to monitor the stock. [1]
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Exercise 3.3 (b)

3.3 The cod caught in one fishing area fell from 250 000 tonnes in 1970 to 30 000 tonnes
in 2000. The government then introduced quotas, a closed season, a larger mesh size and
a protected area.

(a) Explain how overharvesting caused the catch to fall. [2]

(b) Explain how a quota helps the stock to recover. [2]

(c) Explain how increasing the mesh size of the nets helps the stock to recover. [2]

(d) Explain how a closed season helps the stock to recover. [2]
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• individuals are later released into the wild to rebuild the wild population

(b)

• artificial insemination places sperm from a chosen male into a female without the
animals meeting, so animals in different zoos can be bred together

• in vitro fertilisation fertilises the egg outside the body and the embryo is placed
into a female; both let the programme choose which individuals breed, keeping as
much genetic variation as possible

(c)

• with only 60 individuals there is very little genetic variation, and close relatives
must often be bred together

• so the offspring are all similar, and the species remains vulnerable to a single disease
or change in conditions

3.3

(a)

• the fish were caught faster than they could reproduce and be replaced
• so fewer adults were left to breed each year, and the population fell further, giving a

smaller catch

(b)

• a quota limits the mass of fish that may be landed
• so removal no longer exceeds replacement, and enough adults are left to breed and

rebuild the population

(c)

• a larger mesh lets the young fish escape through the net
• so they survive to reach breeding age and reproduce, instead of being caught first

(d)

• no fishing is allowed during the breeding season
• so the adults can reproduce undisturbed and their young survive, which increases the

number of fish in the next generation

(e)

• any two of: maintaining or increasing biodiversity; reducing the risk of extinction;
protecting a vulnerable ecosystem; maintaining ecosystem functions such as
nutrient cycling; keeping a source of food, drugs or genes for the future

(f)

• so that the government can see whether the stock is recovering, and change the
quotas if it is not
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Exercise 3.3 (c)

3.3 The cod caught in one fishing area fell from 250 000 tonnes in 1970 to 30 000 tonnes
in 2000. The government then introduced quotas, a closed season, a larger mesh size and
a protected area.

(a) Explain how overharvesting caused the catch to fall. [2]

(b) Explain how a quota helps the stock to recover. [2]

(c) Explain how increasing the mesh size of the nets helps the stock to recover. [2]

(d) Explain how a closed season helps the stock to recover. [2]

(e) Give two reasons for conserving this fish stock, other than keeping the fishing industry
going. [2]

(f) Explain why the government also needs to monitor the stock. [1]
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Exercise 3.3 (c)

3.3 The cod caught in one fishing area fell from 250 000 tonnes in 1970 to 30 000 tonnes
in 2000. The government then introduced quotas, a closed season, a larger mesh size and
a protected area.

(a) Explain how overharvesting caused the catch to fall. [2]

(b) Explain how a quota helps the stock to recover. [2]

(c) Explain how increasing the mesh size of the nets helps the stock to recover. [2]

(d) Explain how a closed season helps the stock to recover. [2]
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• individuals are later released into the wild to rebuild the wild population

(b)

• artificial insemination places sperm from a chosen male into a female without the
animals meeting, so animals in different zoos can be bred together

• in vitro fertilisation fertilises the egg outside the body and the embryo is placed
into a female; both let the programme choose which individuals breed, keeping as
much genetic variation as possible

(c)

• with only 60 individuals there is very little genetic variation, and close relatives
must often be bred together

• so the offspring are all similar, and the species remains vulnerable to a single disease
or change in conditions

3.3

(a)

• the fish were caught faster than they could reproduce and be replaced
• so fewer adults were left to breed each year, and the population fell further, giving a

smaller catch

(b)

• a quota limits the mass of fish that may be landed
• so removal no longer exceeds replacement, and enough adults are left to breed and

rebuild the population

(c)

• a larger mesh lets the young fish escape through the net
• so they survive to reach breeding age and reproduce, instead of being caught first

(d)

• no fishing is allowed during the breeding season
• so the adults can reproduce undisturbed and their young survive, which increases the

number of fish in the next generation

(e)

• any two of: maintaining or increasing biodiversity; reducing the risk of extinction;
protecting a vulnerable ecosystem; maintaining ecosystem functions such as
nutrient cycling; keeping a source of food, drugs or genes for the future

(f)

• so that the government can see whether the stock is recovering, and change the
quotas if it is not
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Exercise 3.3 (d)

3.3 The cod caught in one fishing area fell from 250 000 tonnes in 1970 to 30 000 tonnes
in 2000. The government then introduced quotas, a closed season, a larger mesh size and
a protected area.

(a) Explain how overharvesting caused the catch to fall. [2]

(b) Explain how a quota helps the stock to recover. [2]

(c) Explain how increasing the mesh size of the nets helps the stock to recover. [2]

(d) Explain how a closed season helps the stock to recover. [2]

(e) Give two reasons for conserving this fish stock, other than keeping the fishing industry
going. [2]

(f) Explain why the government also needs to monitor the stock. [1]
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Exercise 3.3 (d)

3.3 The cod caught in one fishing area fell from 250 000 tonnes in 1970 to 30 000 tonnes
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(e) Give two reasons for conserving this fish stock, other than keeping the fishing industry
going. [2]

(f) Explain why the government also needs to monitor the stock. [1]
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• individuals are later released into the wild to rebuild the wild population

(b)

• artificial insemination places sperm from a chosen male into a female without the
animals meeting, so animals in different zoos can be bred together

• in vitro fertilisation fertilises the egg outside the body and the embryo is placed
into a female; both let the programme choose which individuals breed, keeping as
much genetic variation as possible

(c)

• with only 60 individuals there is very little genetic variation, and close relatives
must often be bred together

• so the offspring are all similar, and the species remains vulnerable to a single disease
or change in conditions

3.3

(a)

• the fish were caught faster than they could reproduce and be replaced
• so fewer adults were left to breed each year, and the population fell further, giving a

smaller catch

(b)

• a quota limits the mass of fish that may be landed
• so removal no longer exceeds replacement, and enough adults are left to breed and

rebuild the population

(c)

• a larger mesh lets the young fish escape through the net
• so they survive to reach breeding age and reproduce, instead of being caught first

(d)

• no fishing is allowed during the breeding season
• so the adults can reproduce undisturbed and their young survive, which increases the

number of fish in the next generation

(e)

• any two of: maintaining or increasing biodiversity; reducing the risk of extinction;
protecting a vulnerable ecosystem; maintaining ecosystem functions such as
nutrient cycling; keeping a source of food, drugs or genes for the future

(f)

• so that the government can see whether the stock is recovering, and change the
quotas if it is not
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IGCSE Biology

Exercise 3.3 (e)

3.3 The cod caught in one fishing area fell from 250 000 tonnes in 1970 to 30 000 tonnes
in 2000. The government then introduced quotas, a closed season, a larger mesh size and
a protected area.

(a) Explain how overharvesting caused the catch to fall. [2]

(b) Explain how a quota helps the stock to recover. [2]

(c) Explain how increasing the mesh size of the nets helps the stock to recover. [2]

(d) Explain how a closed season helps the stock to recover. [2]

(e) Give two reasons for conserving this fish stock, other than keeping the fishing industry
going. [2]

(f) Explain why the government also needs to monitor the stock. [1]
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(e) Give two reasons for conserving this fish stock, other than keeping the fishing industry
going. [2]

(f) Explain why the government also needs to monitor the stock. [1]
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IGCSE Biology

Exercise 3.3 (e)

3.3 The cod caught in one fishing area fell from 250 000 tonnes in 1970 to 30 000 tonnes
in 2000. The government then introduced quotas, a closed season, a larger mesh size and
a protected area.

(a) Explain how overharvesting caused the catch to fall. [2]

(b) Explain how a quota helps the stock to recover. [2]

(c) Explain how increasing the mesh size of the nets helps the stock to recover. [2]

(d) Explain how a closed season helps the stock to recover. [2]

(e) Give two reasons for conserving this fish stock, other than keeping the fishing industry
going. [2]

(f) Explain why the government also needs to monitor the stock. [1]
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3.3 The cod caught in one fishing area fell from 250 000 tonnes in 1970 to 30 000 tonnes
in 2000. The government then introduced quotas, a closed season, a larger mesh size and
a protected area.

(a) Explain how overharvesting caused the catch to fall. [2]

(b) Explain how a quota helps the stock to recover. [2]

(c) Explain how increasing the mesh size of the nets helps the stock to recover. [2]

(d) Explain how a closed season helps the stock to recover. [2]

(e) Give two reasons for conserving this fish stock, other than keeping the fishing industry
going. [2]

(f) Explain why the government also needs to monitor the stock. [1]
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• individuals are later released into the wild to rebuild the wild population

(b)

• artificial insemination places sperm from a chosen male into a female without the
animals meeting, so animals in different zoos can be bred together

• in vitro fertilisation fertilises the egg outside the body and the embryo is placed
into a female; both let the programme choose which individuals breed, keeping as
much genetic variation as possible

(c)

• with only 60 individuals there is very little genetic variation, and close relatives
must often be bred together

• so the offspring are all similar, and the species remains vulnerable to a single disease
or change in conditions

3.3

(a)

• the fish were caught faster than they could reproduce and be replaced
• so fewer adults were left to breed each year, and the population fell further, giving a

smaller catch

(b)

• a quota limits the mass of fish that may be landed
• so removal no longer exceeds replacement, and enough adults are left to breed and

rebuild the population

(c)

• a larger mesh lets the young fish escape through the net
• so they survive to reach breeding age and reproduce, instead of being caught first

(d)

• no fishing is allowed during the breeding season
• so the adults can reproduce undisturbed and their young survive, which increases the

number of fish in the next generation

(e)

• any two of: maintaining or increasing biodiversity; reducing the risk of extinction;
protecting a vulnerable ecosystem; maintaining ecosystem functions such as
nutrient cycling; keeping a source of food, drugs or genes for the future

(f)

• so that the government can see whether the stock is recovering, and change the
quotas if it is not
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IGCSE Biology

Exercise 3.3 (f)

3.3 The cod caught in one fishing area fell from 250 000 tonnes in 1970 to 30 000 tonnes
in 2000. The government then introduced quotas, a closed season, a larger mesh size and
a protected area.

(a) Explain how overharvesting caused the catch to fall. [2]

(b) Explain how a quota helps the stock to recover. [2]

(c) Explain how increasing the mesh size of the nets helps the stock to recover. [2]

(d) Explain how a closed season helps the stock to recover. [2]

(e) Give two reasons for conserving this fish stock, other than keeping the fishing industry
going. [2]

(f) Explain why the government also needs to monitor the stock. [1]
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(b) Explain how a quota helps the stock to recover. [2]

(c) Explain how increasing the mesh size of the nets helps the stock to recover. [2]

(d) Explain how a closed season helps the stock to recover. [2]

(e) Give two reasons for conserving this fish stock, other than keeping the fishing industry
going. [2]

(f) Explain why the government also needs to monitor the stock. [1]
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IGCSE Biology

Exercise 3.3 (f)

3.3 The cod caught in one fishing area fell from 250 000 tonnes in 1970 to 30 000 tonnes
in 2000. The government then introduced quotas, a closed season, a larger mesh size and
a protected area.

(a) Explain how overharvesting caused the catch to fall. [2]

(b) Explain how a quota helps the stock to recover. [2]

(c) Explain how increasing the mesh size of the nets helps the stock to recover. [2]

(d) Explain how a closed season helps the stock to recover. [2]

(e) Give two reasons for conserving this fish stock, other than keeping the fishing industry
going. [2]

(f) Explain why the government also needs to monitor the stock. [1]
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3.3 The cod caught in one fishing area fell from 250 000 tonnes in 1970 to 30 000 tonnes
in 2000. The government then introduced quotas, a closed season, a larger mesh size and
a protected area.

(a) Explain how overharvesting caused the catch to fall. [2]

(b) Explain how a quota helps the stock to recover. [2]

(c) Explain how increasing the mesh size of the nets helps the stock to recover. [2]

(d) Explain how a closed season helps the stock to recover. [2]

(e) Give two reasons for conserving this fish stock, other than keeping the fishing industry
going. [2]

(f) Explain why the government also needs to monitor the stock. [1]
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• individuals are later released into the wild to rebuild the wild population

(b)

• artificial insemination places sperm from a chosen male into a female without the
animals meeting, so animals in different zoos can be bred together

• in vitro fertilisation fertilises the egg outside the body and the embryo is placed
into a female; both let the programme choose which individuals breed, keeping as
much genetic variation as possible

(c)

• with only 60 individuals there is very little genetic variation, and close relatives
must often be bred together

• so the offspring are all similar, and the species remains vulnerable to a single disease
or change in conditions

3.3

(a)

• the fish were caught faster than they could reproduce and be replaced
• so fewer adults were left to breed each year, and the population fell further, giving a

smaller catch

(b)

• a quota limits the mass of fish that may be landed
• so removal no longer exceeds replacement, and enough adults are left to breed and

rebuild the population

(c)

• a larger mesh lets the young fish escape through the net
• so they survive to reach breeding age and reproduce, instead of being caught first

(d)

• no fishing is allowed during the breeding season
• so the adults can reproduce undisturbed and their young survive, which increases the

number of fish in the next generation

(e)

• any two of: maintaining or increasing biodiversity; reducing the risk of extinction;
protecting a vulnerable ecosystem; maintaining ecosystem functions such as
nutrient cycling; keeping a source of food, drugs or genes for the future

(f)

• so that the government can see whether the stock is recovering, and change the
quotas if it is not
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