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A researcher investigated the population growth of fish for fish farming. The researcher stocked a
farmer's lake with a small number of these fish and recorded the number of fish over the next five
years. The researcher’s results showed that the population of fish had increased exponentially.

(a) (i) Use the axes to show the exponential growth in the population of fish.

Label the axes and draw a suitable curve.
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(il) Explain why the population of fish increased exponentially.
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Q5 Mark scheme
(a)(i) vertical axis — numbers / population ;

horizontal axis — time / years ;

curve showing exponential increase / log phase ;

I lag phase / curve starting at origin 3 marks
(a)(ii) | idea that 'birth’/reproduction/breeding, rate is greater than

death rate ;

I definitions of exponential growth

no limiting factors ;

no/little, competition ;

plenty, of food/nutrients/space/mates/oxygen/

resources ;

no/few, predators ;

no/few, parasites/pathogens/disease ;

AVP ; e.g. no/little, pollution/waste products/toxins

4 marks

(b) between 1950 and 2012

units must be used at least once

mass of fish caught increased and levels off ;

17 to 90 million tonnes/increase = 73 million tonnes ;

A 16 to 18/increase of 72 to 74

fluctuations/increases and decreases/described ;

e.g. around 1970/any time after 1990 ;

mp4 cannot be awarded without mp3

maximum catch, 94 million tonnes/in 1996 ;

steep increase between, 1950-1970/1973-1989 ; 3 marks

EXAMINER MARK
COMMENTS SCHEME




Fig. 5.1 shows the total- mass of wild fish caught worldwide between 1950 and 2012 and the mass
of farmed fish produced worldwide over the same period.
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(b) Describe the changes in the mass of wild fish caught between 1950 and 2012.

You will gain credit if you use data from Fig. &.1. )
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5(a)(ii)

5(b)

5(c)
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Q5 Mark scheme
(a)(i) vertical axis — numbers / population ;

horizontal axis — time / years ;

curve showing exponential increase / log phase ;

I lag phase / curve starting at origin 3 marks
(a)(ii) | idea that 'birth’/reproduction/breeding, rate is greater than

death rate ;

I definitions of exponential growth

no limiting factors ;

no/little, competition ;

plenty, of food/nutrients/space/mates/oxygen/

resources ;

no/few, predators ;

no/few, parasites/pathogens/disease ;

AVP ; e.g. no/little, pollution/waste products/toxins

4 marks

(b) between 1950 and 2012

units must be used at least once

mass of fish caught increased and levels off ;

17 to 90 million tonnes/increase = 73 million tonnes ;

A 16 to 18/increase of 72 to 74

fluctuations/increases and decreases/described ;

e.g. around 1970/any time after 1990 ;

mp4 cannot be awarded without mp3

maximum catch, 94 million tonnes/in 1996 ;

steep increase between, 1950-1970/1973-1989 ; 3 marks
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(c) ltis predicted that wild fish stocks will decrease and become depleted because of overfishing.

Suggest ways in which governments can try to maintain the stocks of wild fish.
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(d) Like fish stocks, forests can be a sustainable resource.

Discuss.what is meant by the term sustainable resource, using forests as an example.
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Select
page

m MIDDLE Low

Your
Mark (01 Mark scheme
(c) answers can refer to seas, lakes and/or rivers
5(a)(i) international, agreements/treaties ;

A set maximum mass/number/amount/quantity
quotas/permits/licenses ;

A 'ban unauthorised fishing’

fines/sanctions, for, overfishing/illegal/unauthorised,
fishing ;

A consequences other than fines

5(a)(ii) fishery protection vessels/wardens/patrols/AW ;
restrictions on times when fishing can occur ;

A not in breeding season

A descriptions or examples

total ban for some species ;

A named examples

5(b) regulations on method of fishing ;
e.g. mesh size of nets/ban nets/use of lines instead/size
of fishing vessel/ fishing effort’

I ban on all wild fish

education/raise awareness/any example ;
monitoring fish stocks ;

captive breeding (of wild fish) ;

exclusion zones/nursery zones/'no take’ zones/reserves ;

re-stocking (of wild stocks) ;
5(c) encourage farmed fish ; e.g. provide subsidies
AVP ; e.g. tax on wild fish/increase the cost of wild fish
6 marks
(d) definition of sustainable resource
renewable/self-renewing/regenerates/described ;
e.g. produced as rapidly as it is removed
| reused/recycled
5(d) resource, does not/will not, run out/become exhausted ;

replanting/reseeding/regrowing ;
AVP : e.g. pollarding/coppicing/leaving mature trees

3 marks
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4 Spi"ggt } MIDDLE Low
5 A researcher investigated the population growth of fish for fish farming. The researcher stocked a
farmer's lake with a small number of these fish and recorded the number of fish over the next five

years. The researcher's results showed that the population of fish had increased exponentially.

(a) (i) Use the axes to show the exponential growth in the population of fish. :I(I):rlll( Q5 Mark scheme

Label the axes and draw a suitable curve. (a)(i) vertical axis — numbers / population ;
5(a)(i) horizontal axis — time / years ;
L curve showing exponential increase / log phase ;
s + | lag phase / curve starting at origin 3 marks

(a)(ii) | idea that 'birth’/reproduction/breeding, rate is greater than

death rate ;

I definitions of exponential growth

no limiting factors ;

5(a)(ii) no/little, competition ;

plenty, of food/nutrients/space/mates/oxygen/

resources ;

no/few, predators ;

no/few, parasites/pathogens/disease ;

}'fﬁh. qmaun‘t AVP ; e.g. no/little, pollution/waste products/toxins
4 marks

J’fme / ?,ea.b

5(b) (b) between 1950 and 2012
units must be used at least once
mass of fish caught increased and levels off ;
(3] 17 to 90 million tonnes/increase = 73 million tonnes ;
A 16 to 18/increase of 72 to 74
fluctuations/increases and decreases/described ;
(ii) Explain why the population of fish increased exponentially. e.g. around 1970/any time after 1990 ;

JA ) 5(c) mp4 cannot be awarded without mp3

e OLI Mﬂﬁ maximum catch, 94 million tonnes/in 1996 ;
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Fig. 5.1 shows the-total mass ofwild fish caught worldwide between 1950.and-2012 and the mass

of farmed fish produced worldwide over the same period,
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%0 : mEmEERAT: LA (a)(i) | vertical axis — numbers / population ;
aof 4" + : 5(a)(i) horizontal axis — time / years ;
. curve showing exponential increase / log phase ;
70- - B | lag phase / curve starting at origin 3 marks
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0 5(b) (b) between 1950 and 2012
1950 1960 1970 1980 1990 2000 2010 units must be used at least once
year ' mass of fish caught increased and levels off ;
17 to 90 million tonnes/increase = 73 million tonnes ;
Fig. 5.1 - A 16 to 18/increase of 72 to 74
8 fluctuations/increases and decreases/described ;
(b) Describe the changes in the mass. of wild.fish caught between 1950 and 2012, e.g. around 1970/any time after 1990 ;
5(c) mp4 cannot be awarded without mp3
- You will gain credit if you use data from Fig: 5.1. maximum catch, 94 million tonnes/in 1996 ;
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(c) Itis predicted that wild fish stocks will decrease and become depleted because of averfishing.

Suggest ways in which governments can try to maintain the stocks of wild fish.
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(d) Like fish stocks, forests can be a sustainable resource.
Discuss what is meant by the term sustainable resource, using forests as an example.
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5(a)(i)

5(a)(ii)

5(b)

5(c)

m MIDDLE Low

answers can refer to seas, lakes and/or rivers
international, agreements/treaties ;
A set maximum mass/number/amount/quantity
quotas/permits/licenses ;
A 'ban unauthorised fishing’
fines/sanctions, for, overfishing/illegal/unauthorised,
fishing ;
A consequences other than fines
fishery protection vessels/wardens/patrols/AW ;
restrictions on times when fishing can occur ;
A not in breeding season
exclusion zones/nursery zones/'no take’ zones/reserves ;
A descriptions or examples
total ban for some species ;
A named examples
regulations on method of fishing ;
e.g. mesh size of nets/ban nets/use of lines instead/size
of fishing vessel/ fishing effort’
I ban on all wild fish
education/raise awareness/any example ;
monitoring fish stocks ;
captive breeding (of wild fish) ;
re-stocking (of wild stocks) ;
encourage farmed fish ; e.g. provide subsidies
AVP ; e.g. tax on wild fish/increase the cost of wild fish
6 marks

Mark scheme

5(d)

(d)

definition of sustainable resource
renewable/self-renewing/regenerates/described ;
e.g. produced as rapidly as it is removed
| reused/recycled
resource, does not/will not, run out/become exhausted ;
replanting/reseeding/regrowing ;
AVP : e.g. pollarding/coppicing/leaving mature trees
3 marks
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5 A researcher investigated the population growth of fish for fish farming. The researcher stocked a
farmer's lake with a small number of these fish and recorded the number of fish over the next five
years. The researcher’s results showed that the population of fish had increased exponentially.
(a) (i) Use the axes to show the exponential growth in the population of fish.

Label the axes and draw a suitable curve.
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(ii) Explain why the population of fish increased exponentially.
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(a)(i) vertical axis — numbers / population ;

horizontal axis — time / years ;

curve showing exponential increase / log phase ;

I lag phase / curve starting at origin 3 marks
(a)(ii) | idea that 'birth’/reproduction/breeding, rate is greater than

death rate ;

I definitions of exponential growth

no limiting factors ;

no/little, competition ;

plenty, of food/nutrients/space/mates/oxygen/

resources ;

no/few, predators ;

no/few, parasites/pathogens/disease ;

AVP ; e.g. no/little, pollution/waste products/toxins

4 marks

(b) between 1950 and 2012

units must be used at least once

mass of fish caught increased and levels off ;

17 to 90 million tonnes/increase = 73 million tonnes ;

A 16 to 18/increase of 72 to 74

fluctuations/increases and decreases/described ;

e.g. around 1970/any time after 1990 ;

mp4 cannot be awarded without mp3

maximum catch, 94 million tonnes/in 1996 ;

steep increase between, 1950-1970/1973-1989 ; 3 marks
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4 sp‘i,'g‘;t } MIDDLE Low
Fig. 5.1 shows the total mass of wild fish caught worldwide between 1950 and 2012 and the mass
of farmed ﬂsh produced worldwide over the same per‘od‘
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% - R R AL R kamaans (a)(i) | vertical axis — numbers / population ;
80 : . ' _ 5(a)(i) horizontal axis — time / years ;
: - curve showing exponential increase / log phase ;
70 | lag phase / curve starting at origin 3 marks
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of tonnes 2 g - - / - no limiting factors ;
40 yARRREN A T 5(a)(ii) no/little, competition ;
0 : ] "rain 4 fish=H plenty, of food/nutrients/space/mates/oxygen/
/ g resources ;
- - S no/few, predators ;
20 : - mm/mEAEES no/few, parasites/pathogens/disease ;
10 : i AVP ; e.g. no/little, pollution/waste products/toxins
. . mZaa: - 4 marks
01== LI 3 e : 5(b) (b) between 1950 and 2012
- 1950 1960 1970 1980 1990 2000 2010 units must be used at least once
year mass of fish caught increased and levels off ;
. 17 to 90 million tonnes/increase = 73 million tonnes ;
Fig. 5.1 A 16 to 18/increase of 72 to 74
fluctuations/increases and decreases/described ;
(b) Describe the changes.in the mass of wild fish caught between 1950 and 2012, e.g. around 1970/any time after 1990 ;
g ) 5 : 5(c) mp4 cannot be awarded without mp3
You will gain credit if you use data from Fig. 5.1. maximum catch, 94 million tonnes/in 1996 ;
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(c) answers can refer to seas, lakes and/or rivers

5(a)(i) international, agreements/treaties ;

A set maximum mass/number/amount/quantity
quotas/permits/licenses ;

A 'ban unauthorised fishing’

fines/sanctions, for, overfishing/illegal/unauthorised,
fishing ;

A consequences other than fines

5(a)(ii) fishery protection vessels/wardens/patrols/AW ;
restrictions on times when fishing can occur ;

A not in breeding season

exclusion zones/nursery zones/'no take’ zones/reserves ;
A descriptions or examples

total ban for some species ;

A named examples

5(b) regulations on method of fishing ; _ _ _
e.g. mesh size of nets/ban nets/use of lines instead/size
of fishing vessel/ fishing effort’

I ban on all wild fish

education/raise awareness/any example ;

monitoring fish stocks ;

captive breeding (of wild fish) ;

re-stocking (of wild stocks) ;

(c) Itis predicted that wild fish stocks will.decrease and become-dépleted because oﬁwarﬂsﬁing.

Suggest ways in which governments can try to maintain the stocks of wild fish.
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(d) Like fish stocks, forests can be a sustainable resource.

Discuss what is meant by the term sustainable-resource, using forests as an example. 5(c) o . _
. encourage farmed fish ; e.g. provide subsidies
Losts . of... Covesk....are.. cloforests ook AVP ; e.g. tax on wild fish/increase the cost of wild fish )
. 6 marks
Aow. Lmﬁlﬁd@fgfh%mlmuhm&h () definition of sustainable resource
SO (lm.f..‘e;-_n_.___....:K:!IQ:&:;‘_C_(G&._._E\ {JrESer\l- enadh . renewable/self-renewing/regenerates/described ;
N - § e.g. produced as rapidly as it is removed
Joss....on S&W\amclﬂ-m ....... PO Ta ] T S I reused/recycled
Smﬁ _________ regs | b @k AR P LS ehisrr . 5(d) resource, does no_t/WiII not, run out/become exhausted ;
: . replanting/reseeding/regrowing ;
d@ﬁ’w‘aa-skﬂmo% ........ Mo O et AVP ; e.g. pollarding/coppicing/leaving mature trees
Bl 3 marks
[Total: 18]
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