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1 (a) Fig. 1.1 shows some geological features of the sea floor.

N
(
]

Fig. 1.1
(i) On Fig. 1.1 use label lines to label the following structures:
* atectonic plate
* magma

* amid-ocean ridge.

[3]
(ii) Draw two arrows on Fig. 1.1 to show the direction in which the sea floor is moving. [1]

(b) Table 1.1 lists three marine geological features.

Complete Table 1.1 by naming the type of tectonic plate boundary at which each feature is
formed.

Table 1.1

geological feature type of plate boundary

ocean trench

volcano

hydrothermal vents

[2]
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(c) Explain how tectonic processes lead to the formation of each of the following.

) = T £ L - U 1 PSR USPSRSRR

[Total: 14]
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2 (a) Fig. 2.1 shows some green algae which are found in the tissues of many species of coral.
These algae have a mutualistic relationship with the coral.

U

(ii) Describe the mutualistic relationship between these algae and the coral.
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(b) Explain why corals containing algae grow best in shallow water with little or no sediment.

............................................................................................................................................... [3]
(c) Coral reefs are threatened by erosion.
Table 2.1 shows information about coral reef area in three regions.
Table 2.1
percentage estimated
region total reef area | of reef area percentage of reef
9 /km? threatened in area threatened in
2011 2030
Atlantic 25849 75 90
Australia 42315 14 90
South East Asia 69637 94 99
(i) Describe the data shown in Table 2.1.
....................................................................................................................................... [2]

[Total: 11]
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3 (a) State what is meant by the term salinity.

(b) Fig. 3.1 shows the relationship between temperature, salinity and density of seawater.

Salinity is measured in parts per thousand, %e.
The figures shown on the lines show the density in gecm=3.
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Fig. 3.1

(i) Use Fig. 3.1 to find the density of seawater at a temperature of 17°C and a salinity of
35.5%o. Include the unit.
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(i) Use Fig. 3.1 to describe the relationship between:

temperature and density

[2]

(c) State two factors, other than temperature, that would cause the salinity of seawater to
increase.

1 RS PPRR
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[2]

[Total: 8]
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4 (a) Fig. 4.1 represents a tide cycle for an area which has two high tides and two low tides each

day.
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Fig. 4.1
(i) State the label and units that should be shown on the y-axis.
....................................................................................................................................... [2]
(i) State the length of time between each low tide.
...................................................... hours
(1]
(iii) State which line, A, B or C, represents the tidal range.
....................................................................................................................................... [1]
(iv) On Fig. 4.1, sketch a line to show the effect of an increase in air pressure on the tidal
cycle. [2]
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(b) Explain how the alignment of the Moon and Sun affect the tidal range.

[Total: 9]
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5 Fig. 5.1 shows part of a kelp forest.

Y,

10

Fig. 5.1

Kelp are large brown seaweeds that live attached to the rocky sea bed.

Kelp forests occur at and below low tide level in cold, nutrient-rich water. The kelp grow together in
large numbers to form dense, underwater forests which reach from the sea bed to the surface.

Fig. 5.2 shows a part of a food web in a kelp forest.

sea otters

sea urchins

large fish

octopuses

}

sea stars

small fish

A

kelp

© UCLES 2017

sea snails

| ___»| crabs \
juvenile fish

filter feeders

phytoplankton

|__»| zooplankton

Fig. 5.2
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(@) In some parts of the world large areas of kelp forest are harvested by humans.

Suggest and explain how this could affect the population of crabs.

(b) Sketch a pyramid of energy for the following food chain.

kelp

sea snails

© UCLES 2017

crabs
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octopuses

—

sea otters

(2]
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(c) Fig. 5.3 shows a food chain and the energy, in arbitrary units (a.u.), present at each trophic

level.
Sun
energy transfer from Sun to
phytoplankton = 3%
Y
phytoplankton zooplankton juvenile fish large fish
42000 a.u. 5000 a.u. 1250 a.u. 250 a.u.
Fig. 5.3
(i) Of the light energy from the Sun that falls onto the water, only 3% becomes incorporated

(ii)

© UCLES 2017

into the phytoplankton.

Suggest three reasons why only 3% of the energy is incorporated into the phytoplankton.

The efficiency of energy transfer between trophic levels is calculated using the equation:

energy available after the transfer

energy available before the transfer x 100

efficiency =

Calculate the efficiency of the energy transfer between the zooplankton and the juvenile
fish.

Show your working.

9693/01/MIJI17
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(d) Suggest how upwelling could increase the productivity of the food web in Fig. 5.2.

[Total: 13]
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6 (a) State one biological use for each of the following nutrients.

) T 1 Yo = o SRR
....................................................................................................................................... [1]
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....................................................................................................................................... 1]
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....................................................................................................................................... 1]

(b) Fig. 6.1 shows part of the calcium cycle in marine systems.
calcium in
rocks
A
Y
calcium in surface > calcium in marine
water of ocean organisms
B
calcium in
sea bed
Fig. 6.1
(i) Describe process A shown in Fig. 6.1.

....................................................................................................................................... [2]
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(ii) Describe process B shown in Fig. 6.1.

[Total: 10]
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7 (a) Coral-eating butterfly fish occupy a specialised ecological niche. Tuna occupy a general
ecological niche.

Define the term ecological niche.

The population sizes of a marine predator and a marine prey species were monitored over time.
Both species occupy a specialised ecological niche.

Fig. 7.1 shows the relationship between the population sizes of the predator and prey species.

A
XY z F

predator

population
size

XY Z F
time
Fig. 7.1

(b) With reference to Fig. 7.1, describe and explain what is happening to the population of the
predator species:

(i) between time X and time Y

© UCLES 2017 9693/01/MIJI17
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(c) Attime Fin Fig. 7.1 a second predator species was introduced.

Sketch on Fig. 7.1 the predicted population sizes for the original predator and prey from
time F onwards. (2]

(d) A sample of the prey species population was removed and introduced to a new habitat.

Fig. 7.2 shows the population growth curve for this species in its new habitat.

(i)

(ii)

(iif)

© UCLES 2017

A
M

population
size

lag
phase

time

Fig. 7.2

Suggest why there is a lag phase in the population growth curve of the prey shown in
Fig. 7.2.

At time M, a toxin was accidentally introduced into the habitat.
Sketch on Fig. 7.2 the predicted population growth curve from time M. [1]

Suggest one factor, other than predators and toxins, that could affect the population of
the prey species.

[Total: 10]

9693/01/MIJI17



18

BLANK PAGE

© UCLES 2017 9693/01/MIJI17



19

BLANK PAGE

© UCLES 2017 9693/01/MIJI17



20

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examination series.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local
Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2017 9693/01/MIJI17



