Topic 6: Aquatic resources and nutrients		   Paper 2
Fisheries & Aquaculture Question Pack
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	The energy ratio is a measure of efficiency which compares the energy inputs and outputs.  	It is calculated by the energy outputs divided by energy inputs.3.1
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6 (a)

“The diagram shows the factors that control the biomass of a fish population.

Fishing mortalty
Join adult population
Adult population
(breeding biomass) [—{ Eggs produced

Natural mortaity

Use the diagram to explain why limited fishing would not cause a reduction in the

biomass of the adult population.

(2 marks)
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6(b)  Graph 1 shows information for two popuiations of Aflantic cod, Gadus morhua, of
similar original size and population structure. One population has never been fished,
the other has been fished for 10 years.
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‘Source: www.cefas defra gov.uk.
‘Contains public sector information icensed under the Open Govemment Licence v1.0

6 (b)() Use the information in Graph 1 to suggest how fishing affects fish populations.
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Graph 2 shows changes in spawning stock and fishing effort for a population of Atiantic
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‘Source: adapted from Intemational Council for the Exploration of the Seas (ICES):

North Sea cod - spawning stock biomass (SSB). North Sea cod - Fishing PressurelF 2-4)
' European Envronment Agency

6 (b) (i) Apart from an increase in the number of Survivors, suggest how a reduction in fishing
effort may result in an increase in future catches.

(1 marig

‘Suggest what is meant by the term ‘safe minimum spawning population’ used in
Graph 2.

(1 mar)
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6(c)  Orange Roughy and Atiantic Mackerel are commercially important fish species.

Orange Roughy Atlantic Mackerel

Source: Getty Images

The table shows information about the breeding biology and fishing methods for
Orange Roughy and Atiantic Mackerel

/Age of first breeding / years 20 2
[m— - B
‘Maximum length/cm 75 45

Length when sexually mature / cm 42 330
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6 (c) (i) Use the information from the table to explain why the Orange Roughy is much more
likely to be overfished than the Atiantic Mackerel

(3 marks)

6 (c) (i) Suggest how the high by-catch rate of Orange Roughy fishing may affect future Orange
Roughy popuiations.

(2 marks)

6(d)  Suggest how exclusion zones (No Take Zones) can increase the total catches despite
the total fishing area being reduced.

(2 marks)
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The table shows a range of food production systems and their energy ratios.

Food production system

Energy ratio

Prawn fishing

Extensive beef rearing 18
Coastal shell fishing 10
Intensive cereal growing 03
Salmon farming 025
Broiler poultry rearing 0.1
Commercial fishing 0.07 -0.035
0.02

5 (a) () Explain the term energy ratio.

(1 mark)

5 (a) (ii) Explain why coastal shell fishing achieves a higher energy ratio than salmon farming.

(2 marks)
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5(b)  The diagrams show the features of demersal trawiing and longlining.
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Explain why longlining is 2 more sustainable form of fisning than demersal trawiing.

(3 marks)
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5(a)

As part of a study into the sustainabilty of fisheries, scienists monitored live by-catch
from purse seine nets. Fish populations were estimated using the catch-mark-release-
recapture method.

Outiine four assumptions made by the scientists when using this method.

1

2

3

4
(2 marks)

‘Suggest how commercial fisheries may reduce by-catch.

(2 marks)
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5(a)  Freshwater fish are often farmed in shallow ponds. Two species of fish that are often
farmed are Rohu, Labeo rohita, and Common Carp, Cyprinus carpio.

Figures 2 and 3 show some of the feeding habits of the two species.

Figure 2

« Rohu feed mainly on plankton, which they find in
the water.

« Common Carp feed mainly on insect arvae, which they find
by disturbing sediment at the bottom of the pond.

WYY| « Organic matter decomposes much faster when i is suspended

in the water than it does In the sediment.

Figure 3
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‘Table 4 gives some detais of the abiofic characteristics of the water in ponds
containing either a Rohu monoculture or a polycuture of Rohu and Common Carp.

Table 4

Polyculture of Rohu

Rohu monocuiture | “ang Common Carp
Phosphate in water / mgr”’ o7 10
Dissolved oxygen / mgr™ 71 64
Depth to which light penetrates / cm 25 170]

5 (a) (i) Using information from Figure 2, Figure 3 and Table 4, suggest how farming Rohu and
Common Carp in a polyculture creates different abiotic conditions from the farming of

Rohu as a monoculture.

13 marks]
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Fifteen ponds, each with a surface area of 100 m?, were used in an investigation of
polycuture. Five ponds were used for each of three different management systems.

 SystemA  Monocuture — 150 Rohu in each pond
« SystemB  Polycuture — 150 Rohu plus 50 Common Carp in each pond
 SystemC  Polycuture — 150 Rohu pius 100 Common Carp in each pond
Figure 4 shows the mean yields of fish from the three management systems.

Figure 4
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Using information from Figures 2, 3 and 4 and Table 4, expiain why yields of Rohu are
different under the three management systems.
15 marks]
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5 Global fish stocks are in decline due to overfishing. In order to mest the increasing
‘Gemand for fish, including shellfish, aquaculture has now become the fastest growing
food production industry.

Figure 6 shows the total production by species group in 2008 and the predicted tofal
production by species group in 2018 in Asia (excluding China).

Figure 6
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5 (@) Calculate the percentage increase i the amount of Tilapia predicted to be harvested
n 2018,

‘Show your working
11 mark]
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‘Coastal aquacuiture in Asia has a number of environmental impacts.

igure 7 shows eutrophication levels caused by the different species groups that are.
famea.

Figure 7

Species group
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‘Explain why aquaculure may cause eutrophication.
[2 marks]
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5 (c)  Using information from Figure 7, suggest the advantages of farming a polycutture of
aquatic piants, tiapia and bivalves, rather than farming eels as a monoculure.
14 marks]

5 (d)  Outine the possble negative environmental impacts, other than eutrophication, that may
be caused by tropical coastal aquaculture.
[4 marks]
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‘Table 2 shows the food conversion ratios (FCR) and edible yield of some famed

animas.
Table 2
Silver carp Chicken Bee
Food conversion
ratio (FCR) " 22 27
Edivle iekd /% of
Ee v e 45 4t

Silver carp, Hypophthalmichthys molitix, are harvested from fish-rearing ponds in Asia.

Use information from Table 2 to calculate the amount of food that a siver carp needs.
to consume to produce a 2.0 kg edible yield.

‘Show your working.

‘Suggest why the FCR for silver carp i less than the FCR for besf.

[2 marks]

[2 marks]
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4(a)  Table 1 shows net primary productiity (NPP) rates for open ocean and continental
shelf ecosystems.

Table 1

Ecosystem NPP/gm2y~t
Open ocean 2-400
Continental shelf | 600-1000

Explain the differences in marine productivity shown in the table.

(2 marks)
4(b)  The effects of fishing intensity on wild stocks is a controversial issue.

‘Suggest why maximum sustainabe yield, shown by the following equation, is dificult to
calculate accurately.

C=R+G-M where:
R biomass of young fish added to stock
G biomass added by growth
C biomass caught by fishing boats.

M biomass lost through natural death

(3 marks)




