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Section A

Answer all questions in this section.

1 (a) Carbon, hydrogen and oxygen are used to make many important biological molecules.

Complete Table 1.1 by stating one other essential element required to make each biological

molecule.

Table 1.1

biological molecule

essential element

chlorophyll

DNA

skeletons and shells

(b) Large biological molecules are made from smaller molecules.

State the name of the two smaller molecules used to form lipids.
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Fig. 2.1 shows kelp, a macroalga.

- ]

Fig. 2.1

(@) (i) State the name and suggest the function of the part labelled A.

(ii) Describe the roles of kelp in the carbon cycle.
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(b) Fig. 2.2 shows part of a food web for a kelp ecosystem.

(i)

(ii)

(iii)

| © UCLES 2025

sea otter

\

sea urchins prawns

\ small fish

Fig. 2.2

Fig. 2.3 shows the biomass in arbitrary units (a.u.) of each population of organism in one
food chain.

kelp — prawns — starfish — sea otter
1850 a.u. 325 a.u. 26 a.u. 1a.u.

Fig. 2.3
Calculate the percentage decrease in biomass between prawns and starfish.

Space for working.
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(iv) Sea otters can be infected by large numbers of parasites.

Use Fig. 2.2 to draw a pyramid of numbers for the food chain of kelp, prawns, starfish
and sea otter. Include a bar for parasites infecting the sea otters.

[3]
(c) State three ways kelp is of economic importance.
SRS
2 et —e e —eeeteeeteeteeateeteeasteeaeeate ettt ateeaaee e teeaseeebeeaheeeteeaaeeeteeanneeteeenreenreennns
K PSP
[3]
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3 (a) Wateris a solvent.

(i)

(ii)

(iii)

(b)
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Draw a diagram to show the covalent bonding within a water molecule.

Show the electron arrangement in the outer shells.

(2]
Describe how sodium chloride dissolves in water.
..................................................................................................................................... [3]
Define the term salinity.
..................................................................................................................................... [1]

A student made 500cm? of artificial sea water by dissolving sodium chloride in pure
water.

State the mass of sodium chloride required to make a solution of 34 parts per thousand (ppt)
in 500cm3 of water.
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(c) Describe the importance of ice floating to the marine ecosystem.

[Total: 10]
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Fig. 4.1 shows a diagram of an estuary viewed from above. Fig. 4.2 shows how the salinity
changes at location X in the estuary during a 24-hour period.

25
20
151 / /-
salinity SEEEYd
W fept o ING A i
5
equatorf----—f-—=—--—-———-————————— 0
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
Key time/hours of the day
D land
islands exposed at low tide
Fig. 4.1 Fig. 4.2

(@) (i) Use Fig. 4.2 to calculate the salinity range for location X during the 24-hour period.

(ii) Suggest the reasons for the changes in salinity levels at location X in Fig. 4.1 during the
24-hour period.
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(b) (i) Explain why location K is suitable for the development of a mangrove ecosystem.

[Total: 9]
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5 (a) Primary productivity was continuously measured in two parts of an ocean in the southern
hemisphere for a year. Fig. 5.1 shows the results.

A

polar

temperate

primary
productivity
/a.u.

Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May
month
Fig. 5.1

(i) Define the term productivity.

..................................................................................................................................... [2]
(iii) Light intensity is an abiotic factor which affects primary productivity.
State two other changes in abiotic conditions that decrease primary productivity.
L e e e ettt ettt e e e e oo eeeeeeeeeeeeeeeae—eeeeeeeeeeeaaseteeteeeeeeaaannnteteeeeeeeaaannraeaaaaeeeeaannrreees
2 et e e eeeeeeeeeeeeeaeeeeeeeeeeeeeaaaaateeeeeeeeeeaaaaateeeteeeeeeaaannrateeeeeeeeaannnnareeaeeeenn
[2]
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(b) Table 5.1 shows the neap tide heights in South Georgia in the Southern Ocean on one day.

Suggest how the data would be different during a spring tide.

Table 5.1
time height /m
05:04 1.09
12:40 0.58
18:36 1.01
21:24 0.76
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Section B

Answer all questions in this section.

6 Rocky shore ecosystems contain different zones. Rocky shore organisms show different
distribution and abundance across the zones. Fig. 6.1 shows this zonation.

splash zone
__________________________________________ - spring high tide
\ rockweed

&34 barnacles a2 hermit crab intertidal zone
% @ 4 Sea anemones
Dé goose
mussels _barnacles =\ e - '__spring low tide
% %# 7= subtidal zone
e ,
sea star” © urchins prittlé star |l sea’cucumber

Fig. 6.1
Explain why zonation occurs.
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Describe how underwater volcanoes form close to convergent plate boundaries.
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8 (a) Discuss the structure of a typical coral polyp. Describe the function of each structure.

You can include a diagram.
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(b) Discuss the causes and effects of coral reef erosion.

[Total: 17]
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